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A I and related technologies, such 
as automation and robotics, are 
rapidly evolving and offer huge 

potential to a number of industries, not 
least medical device manufacturing. 
Exciting opportunities for the industry 
include the ability to improve efficiencies, 
while maintaining quality, to achieve a 
higher output. These technologies also 
provide a wealth of data, often in real 
time, which can be drawn upon to further 
enhance production processes. They pave 
the way for not only smart manufacturing 
environments but also the creation of 
medical devices that are smaller, more 
personalised and increasingly powerful.  

Of course, such developments 
inevitably involve navigating a number of 
challenges. There are additional expenses 
associated with using these technologies, 
which must be weighed against the cost 
of making mistakes in the manufacturing 
processes. These errors not only slow 
the speed of output but, in a worst-case 
scenario, can also prevent devices from 
making it to the market. The creation of 
large amounts of data can also create 
issues. Ensuring that data is analysed in 
a way that is practical is key, in addition 
to safeguarding these insights against 
cybersecurity threats.

An ongoing challenge is the ability 
for AI and related technologies to 
keep up with the inherently dynamic 
and unpredictable environment of 
manufacturing, which is exacerbated by 
continual shifts in industry regulations. 

These issues are not insurmountable 
but do require some difficult decisions, 
and conversations to be had with 
individuals and organisations at all stages 
in the manufacturing journey. As the new 
editor of Medical Device Developments, 
I am hugely excited about driving these 
discussions forward. With a keen interest 
in the ongoing developments within 
medical devices, combined with a long-
standing passion for the central role of 
publications, such as ours, being at the 
forefront of these important dialogues, 
it is a responsibility I do not take lightly. 

Under my watch, I will ensure that 
every single edition combines analysis 
of current and future developments with 
insights from the industry’s key figures 
to provide innovative solutions, helping 
readers improve efficiencies while 
minimising costs in all aspects of medical 
device manufacturing. I hope you enjoy 
this issue and I look forward to meeting 
many of our readers to conduct these 
exciting discussions in person. 

Also in this issue
Page 59: Have we fi nally reached the age of the 
bionic eye? We examine the latest clinical trial. 

Page 81: A look into how wireless charging 
technology can be used to power implants. 

Page 151: How nanotweezers are allowing particle 
manipulation on a scale not seen before. 
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Industry news

MANUFACTURING  

New healthcare 
technologies  
institute opened 
The Healthcare Technologies 
Institute (HTI), a new research 
institute at the University  
of Birmingham, opened on  
10 October 2018. It strives to 
advance new technologies and 
treatments to promote better 

tissue healing, quicker 
detection of diseases and 
improved outcomes for 
patients. The institute brings 
together leading experts from  
a variety of disciplines across 
the university, including 
chemical engineering, 
biomedical science, computer 
science, applied mathematics, 
chemistry and physics. 

Researchers will work 
collaboratively to speed-up the 
translation of new discoveries 
into health applications. The  
HTI aims to drive innovation  
at all stages of the medical 
device supply chain, from 
implant simulation, through  
to manufacturing prosthetics 
that can overcome healthcare 
challenges, such as infection.

“There is an increasing 
demand to deliver new 
technologies that allow us to 
more rapidly diagnose and better 
treat patients,” said Professor 
Liam Grover, director of the  
HTI. “This demand has led to  
a rapid increase in the amount  
of research needed to be 
undertaken in order to develop 
new healthcare technologies.” 

The HTI also hosts the Centre 
for Custom Medical Devices  
in collaboration with Renishaw, 
with support from the Medical 
Devices Testing and Evaluation 
Centre, which is partially funded 
through the European Regional 
Development Fund and 
Birmingham Health Partners. 
The centre will adopt a 
multidisciplinary approach  
to explore the full potential  
of additive manufacturing, 
otherwise known as 3D printing, 
in the healthcare sector. 

“3D metal printing is a 
healthcare revolution,” explained 
Dr Sophie Cox, from the Centre 
for Custom Medical Devices.  
“It removes many of the 
limitations seen in more 
traditional manufacturing 
methods, and opens the 
possibilities for innovations that 
are structurally and medicinally 
customised to the patient.” 

RESEARCH 

Researchers develop 
biodegradable implant 
for nerve regeneration 
Researchers based at 
Northwestern University and 
Washington University have 
developed a bioeletronic  
device that stimulates faster 
nerve regeneration. 

Wilson Ray, the associate 
professor of neurological  
and orthopaedic surgery  
at Washington University, 
identified the need for electrical 

CYBERSECURITY 

FDA strengthens 
cybersecurity 
programme for 
medical devices
Although there have not  
been any cases of hackers 
exploiting medical devices,  
it remains a potential  
threat. On 1 October 2018,  
the first day of National 
Cybersecurity Awareness 
Month, FDA commissioner 
Scott Gottlieb outlined the 
agency’s plan to strengthen  
its cybersecurity programme 
for medical devices. 

“Securing medical devices 
from cybersecurity threats 
cannot be achieved by  
one government agency  
alone,” Gottlieb said. “Every 
stakeholder – manufacturers, 
hospitals, healthcare providers, 
cybersecurity researchers  
and government entities –  
all have a unique role to play  
in addressing these modern 
challenges. In this way, we can 
ensure the healthcare sector is 
well positioned to proactively 
respond when cyber 
vulnerabilities are identified  
in products that we regulate.” 

The FDA statement contains 
four key efforts to address 
cybersecurity concerns.  
The first of these efforts is  
a cybersecurity playbook.  
FDA teamed up with Mitre  FDA has outlined its plan to strengthen cybersecurity for medical devices.

Corp, a non-profit that operates 
federally funded research and 
development centres, to roll  
out a playbook in order to help 
hospitals and health systems 
prepare for cybersecurity  
issues with medical devices.  
The playbook outlines how  
to develop medical device 
inventories, conduct staff 
training and take steps to  
reduce patient safety concerns.

Information sharing is the 
second effort described in the 
statement; FDA will establish 
information-sharing analysis 
organisations (ISAOs). These  
are groups of experts who will 
gather, analyse and disseminate 
material about cybersecurity 
risks. One ISAO will bring 
together device makers to  
share ideas about potential 
vulnerabilities and emerging 
threats, while another will 
encourage government  
agencies to develop collaborative 
responses to cyberthreats. 

The third of the efforts 
outlined in the statement is a 

forthcoming FDA update  
to premarket guidance for 
medical devices, initially 
released in 2014. This will 
contain new cybersecurity 
guidance, such as a 
‘cybersecurity bill of materials’ 
– a list of commercial and  
off-the-shelf software and 
hardware components  
in a device that could be 
susceptible to vulnerabilities. 

Dedicated resources  
are the fourth of the efforts 
described by FDA. The  
FDA Centre of Excellence  
for Digital Health, which the 
agency proposed in its budget 
for the fiscal year 2019, will 
support a cybersecurity unit 
focused on medical devices. 
The centre will help to 
establish more-efficient 
regulatory paradigms, build 
new capacity to evaluate  
and recognise third-party 
certifiers, and support  
a cybersecurity unit to 
complement advances in 
software-based devices. 
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stimulation therapies to 
accelerate the healing of 
wounds after surgery. Ray, 
together with John A Rogers, 
Louis Simpson and Kimberly 
Querrey, the professor  
of materials science and 
engineering, biomedical 
engineering and neurological 
surgery at Northwestern 
University, designed a flexible 
device that wraps around  
an injured nerve. It delivers 
wirelessly controlled electrical 
pulses, before safely degrading 
in the body, preventing  
the need for further surgery  
to remove the device.

“We engineer the devices  
to disappear,” explained 
Rogers. “This notion of 
transient electronic devices  
has been a topic of deep 
interest in my group for  
nearly ten years – a grand  
quest in materials science,  
in a sense. We are excited 
because we now have  
the pieces – the materials,  
the devices, the fabrication 
approaches, the system-level 
engineering concepts – to 
exploit these innovations in 
ways that could be relevant  
to grand challenges in human 
health,” he said.

Researchers found that  
the device accelerated  
the regeneration of nerves, 
resulting in stronger recovery  
of muscle strength and control. 
The greater the electrical 
stimulation used, the better the 
recovery. While the device has 
not yet been tested in humans, 
the findings offer promise as  
a future therapeutic option for 
nerve injury patients. 

Standard practice is to 
administer electrical stimulation 
during the surgery to aid 
recovery. Until now, doctors 
have lacked a means to 
continuously provide that 
stimulation throughout the 
recovery and healing process. 

“We know that electrical 
stimulation during surgery 
helps, but once the surgery is 
over, the window for intervening 
is closed,” said Ray. “With  
this device, we’ve shown that 
electrical stimulation given on  
a scheduled basis can further 
enhance nerve recovery.” 

Findings also demonstrated 
that the device can work  
as a temporary pacemaker  
and as an interface to other 
stimulation sites, including  
the spinal cord. This opens  
up the possibility for uses 
beyond the nervous system. 
Researchers hope that transient 
bioelectronic devices such  
as these could eventually 
complement or replace drug-
based treatments for several 
medical conditions within 
bioelectronic medicine. 

“These engineered systems 
provide active, therapeutic 
functions in a programmable, 
dosed format and then 
naturally disappear into the 
body without a trace,” said 
Rogers. “This approach to 
therapy allows one to think 
about options that go beyond 
drugs and chemistry.”

BREXIT 

UK drugs regulator 
consults on no-deal 
Brexit arrangements 
In light of ongoing uncertainty 
over exactly what Brexit  
will mean for medical device 
manufacturers, the Medicines 
and Healthcare products 
Regulatory Agency (MHRA) 
has opened a consultation  
on how its legislation and 
regulatory processes would 
have to be modified in the 
event of a no-deal scenario. 
The agency wants to ensure 
that “the UK’s regulatory 
processes for medicines, 
clinical trials and medical 
devices are legally coherent  
on exit day”. The consultation 

opened on 4 October and will 
close on 1 November. 

Theresa May’s preferred 
option is for the UK’s MHRA to 
align itself with decisions made 
by the European Medicines 
Agency. However, in light  
of recent negotiations and 
government divisions, it is 
unclear whether this will be 
successfully achieved. In their 
consultation, the MHRA  
is asking for views from the 
pharmaceutical industry,  
allied healthcare professionals, 
medical charities and the public. 

The Department of Health 
and Social Care claims it 
remains confident a deal will  
be reached with the EU, despite 
stepping up the preparations  
for a no-deal scenario. 

“A responsible government 
should prepare for all potential 
outcomes, including the 
unlikely scenario in which  
no mutually satisfactory 
agreement can be reached,  
and that is exactly what  
we are doing, with this  
consultation forming part of 
these preparations,” a statement 
from the department declared. 

The statement details  
that in the “unlikely event”  
of a no-deal Brexit, the  
MHRA would be a stand-alone 
medicines and medical devices 
regulator, taking over decisions 

that are currently being 
conducted at the EU level. This 
would include new innovative 
licensing routes, the potential 
for new global partnerships and 
a competitive fee structure.

The MHRA remain clear  
on its stance on medicine  
and medical device regulation.  
“We want to retain a close 
working partnership with  
the EU to make sure patients 
continue to have timely access 
to safe medicines and medical 
devices,” said Dr Ian Hudson, 
the CEO of the MHRA. 
“However, it is important  
for the UK to prepare for  
all scenarios; this consultation 
is a key part of that.” 

Hudson outlined the MHRA’s 
three key principles: patients 
should not be disadvantaged, 
innovators should be able to 
get products to the UK market 
as efficiently as possible and 
the UK should continue to  
play a leading role in promoting 
public health. He is keen to 
ensure these principles are 
upheld, even in a no-deal Brexit 
situation. “In the unlikely event 
of a no-deal scenario, the UK 
will strive to be at the forefront 
of regulatory innovation and 
processes. For example, looking 
at ways to reduce the length of 
time required to approve new 
medicines,” Hudson said. 

The MHRA is seeking clarity on the post-Brexit regulatory landscape.
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For medical devices, Brexit is coming at an inopportune time, says GlobalData. 
EU directives are currently transitioning to a new Medical Devices Regulation and 
In Vitro Diagnostic Regulation, which are already having a profound impact on the 
medical devices industry and on the availability of medical devices to EU citizens.

ins 
outs 

The 
and 

T he new Medical Devices 
Regulation (MDR) and In Vitro 
Diagnostic Regulation (IVDR) 

are due to bring much more oversight 
and enforcement to the medical device 
market, and will come into full force 
by 2022. Coinciding with this, the 
new Clinical Trials Regulation will 
be introduced by 2020. And to add 
another layer of confusion to this 
period of change, Brexit is causing a 
double transitional headache for the 
medical device industry, as it struggles 
to accommodate regulatory change.

Previously, many low-risk medical 
devices could be marketed within the 

EU by obtaining CE certification, 
a process that is largely an act of 
self-auditing by the manufacturers 
with the assistance of notified bodies 
– companies authorised by the EU to 
carry out directive compliance checks.

“The new regulation expands the 
requirement for clinical trials to include 
low-risk in-vitro diagnostic test devices, 
which have previously never undergone 
clinical trials testing in Europe,” explains 
Andrew S Thompson, PhD, GlobalData’s 
director of therapy research and analysis 
of medical devices. “The effects of the 
changes are already being felt, with 
the TUV – a German notified body – 

estimating that over 500,000 medical 
devices will need to be recertified in 2019 
to comply with the new regulations.”

The UK Government has repeatedly 
made statements affirming its support 
for the life sciences sector, in particular, 
the medical devices industry, with 
a wish to maintain frictionless trade 
through continued recognition of device 
standards, with medical devices only 
undergoing one set of approvals to 
be sold in the EU and UK. 

In its recent response to the 
Parliamentary Health and Social Care 
Committee’s report, ‘Brexit: medicines, 
medical devices and substances of 
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Even in the event of a no-deal Brexit, the UK will continue to recognise the MDR and IVDR.

human origin’, the government urged  
the continued recognition of ‘qualified 
persons’ (those involved in medical 
device regulation) within the UK in  
order to allay fears of an exodus to the 
European Economic Area (EEA), coupled 
with continued EU recognition of UK 
batch testing, inspections and UK-based 
marketing authorisation holders.

Hedge one’s bets
While government assurance of 
continued support is welcome, some  
in the industry have been voting with 
their feet. BSI, the leading UK medical 
devices notified body, is responsible  
for a disproportionate percentage  
of EU CE certifications, particularly 
high-risk Class III devices. To mitigate  
the impact of Brexit on its business,  
BSI has reinvented itself as a Dutch 
notified body, having gained ISO 13485 
accreditation through the Dutch 
Accreditation Council. As such, for  
the moment it is operating as a UK  
and Dutch notified body. The long-term 
future of this status is uncertain, as the 
status of UK organisations as notified 
bodies after March 2019 is uncertain.

For the medical devices industry, the 
government technical notices published  
so far have been brief. On 23 August, 
Secretary of State for Health and Social Care 
Matt Hancock wrote to medical device 
manufacturers to inform them of the need 
to increase production levels. In a letter  
to NHS staff, the secretary stated that they 
do not need to stockpile medicines. The 
inference is clear: the government expects 
industry to increase its stockpiles and 
shoulder the risk. Suppliers to the NHS, like 
suppliers to other government departments, 
will have complex contracts laying down 
agreed supply obligations, often expressed 
as short-term need, and medium and long-
term supply. Medical devices are somewhat 
similar to medicines in that they have  
a finite shelf life, and stocks have to be 
maintained that remain in date, otherwise 
they cannot be used to treat patients. This 
requires complex stock management.

If stocks are to be increased, this will 
need to be considered by manufacturers  
to avoid devalued or worthless out-of-date 
stock. Different medical devices will have 
different use-by dates, with the shortest 

typically being devices that contain 
reagents, such as laboratory test kits.  
While the government can request 
manufacturers to increase stocks, there  
are sure to be intense discussions between 
contract officers as to how the NHS  
will mitigate the potential financial hit a 
manufacturer could take through holding 
increased stock with a short shelf life.

The government has also published 
technical notices advising of device 
approvals, should there be a no-deal 
Brexit. For device approvals, as expected, 
the UK will continue to recognise and 
comply with the new MDR and IVDR,  
but the UK’s presence on relevant device 
committees will cease.

“This is important because, across 
Europe, the medical devices industry is 
poorly prepared for the new regulations, 
and there are sure to be continued 
teething issues as the new regulations  
are bedded in while the directives are 
being phased out,” says Thompson. 
“During this critical period, the UK will 
have no influence on any modifications  
or adjustments to the new regulations.”

Trial and error
While there is a degree of certainty 
regarding the regulation of medical 
devices following a so-called hard Brexit, 
in that it will be business as usual albeit 
with some caveats, for the implementation 
of clinical trials there is less certainty. The 
new EU Clinical Trials Regulation 536/2014 
will not be in force on Brexit day, and so 
will not be automatically incorporated into 
UK law through the EU (Withdrawal) Act. 

The existing regulation will continue to  
be in place, to ensure that clinical trials  
still work in the UK.

While the government provides the 
assurance that the new regulation will 
be incorporated into UK law soon after 
March 2019, this is by no means certain, 
given the uncertainty of Parliament’s 
business after Brexit.

This will have a profound impact  
on medical devices – principally for 
manufacturers of in-vitro diagnostic  
tests, who will be lacking in experience  
in managing clinical trials, let alone 
experience with an uncertain regulatory 
environment – as well as the clinical-
research organisations who will be 
similarly hamstrung by the double blow  
of new European regulations and UK 
regulatory uncertainty. They may choose 
to manage clinical trials within the EU 
despite the undoubted attractiveness of 
the UK and its access to a large patient 
database through the NHS.

“MDR is being phased in, so it will  
be a few years before devices regulated 
only by the directives will be forced off  
the market,” says Thompson. “During this 
transitional phase, will the payers choose 
to go with existing devices or with devices 
that have been regulated to a higher 
standard? UK medical device companies 
face the difficult choice of moving their 
regulatory operations into the EEA to 
maintain the certainty associated with 
compliance with MDR, or risk being 
perceived as makers of less-effective 
devices by continuing to base regulatory 
operations within the UK.” 
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The EU Medical Device Regulation is the most dramatic legislative reform for the sector 
since the mid-90s, and it is now in effect, although the industry is still in the midst of 
a transition period. Professor Herman Pieterse, of the University of Ghent and 
Profess Medical Consultancy, outlines the considerable demands being made on device 
companies and how they are adapting to change.

changeof
Winds

M uch has already been 
written about the EU 
Medical Device Regulation 

(MDR), which has now formally taken 
the place of the 1995 Medical Device 
Directive (MDD). Its purpose is to bring 

similar safety controls and 
transparency to medical device 
products as to those governing 
medicinal products, and in the process, 
make manufacturers and overseeing 
authorities more accountable for 

conducting all the right checks across 
a product’s life cycle.

Although the regulation has been 
active for over a year now (since 25 
May 2017), a realistic transition phase 
has been allowed. This is just as well, 
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given the significant changes that are 
required. Under the regulation, which 
encompasses a whole raft of different 
standards, all MDD certificates will 
expire by May 2024, and final sales  
of stock will need to be made by  
June 2025. As of May 2017, notified 
bodies have been able to request 
redesignation, and manufacturers  
are able to start placing devices on  
the market under the new regulation. 
By 2020, this will be compulsory.

The reasons for introducing  
MDR are well known. While drug-
oriented life sciences have come  
a long way in terms of enhanced 
regulatory controls and transparency 
over the past decade, the medical 
device industry still has a lot of 
catching up to do; and in Europe, 
MDR is the mechanism that will help 
ensure this happens. Serious safety 
incidents and patient deaths resulting 
from poorly designed devices slipping 
through the nets of monitoring bodies 
have acted as a stark reminder of  
the dangers of inadequately monitored 
product manufacture and supply  
– especially for devices embedded  
in the human body. The pivotal case 
was the 2010 Poly Implant Prostheses 
(PIP) breast implant scandal, involving 
devices fraudulently manufactured 
using unapproved silicone gel,  
which had dire consequences. 
Following the introduction of MDR, 
events like this should never be able 
to happen again.

Bodies on the line
Among the changes introduced  
with MDR is a planned streamlining  
of notified bodies. In Europe, there  
are 70–80 of these entities, each 
boasting a lot of experience, but not 
necessarily in specialist areas, such  
as knowledge of clinical evidence 
relating to breast implants. A 
significant rationalisation and 
recertification of these organisations 
will see numbers fall to roughly 20 – 
and the remaining organisations will 
need to demonstrate high levels of 
expertise and will be closely overseen 
to ensure they are consistently 
vigilant in their checks.

Class III medical devices in particular 
(such as surgical devices, implants  
and hip replacements) will be subject  
to much more stringent surveillance 
from now on. One of the uncomfortable 
discoveries in the wake of the PIP 
breast implant crisis was how much 
had slipped past the overseeing 
authorities because of a lack of rigour 
(like an absence of routine annual 
reviews of products on the market, and 
even adequate proof of efficacy before 
devices were accepted for marketing) 
and a lack of product traceability.

In the interests of unequivocal 
device traceability across entire  
supply chains and throughout their  
full life cycles, the EU has prescribed  
that any medical device made 
available in an EU member state  
must be accurately listed in a  
central European portal, the purpose-
designed Eudamed database of 
medical devices.

Class struggle
Pivotal in enabling all of this will be a 
device’s unique device identifier (UDI) 

NSF International is offering an online computer-based learning course 
that provides comprehensive instruction on the European Union Medical 
Device Regulation (EU MDR) 2017/745. It walks students through 
every aspect of the regulation and identifi es key topics and changes, 
including the new roles associated with EU MDR standard requirements 
that must be met by all manufacturers regardless of class and the 
requirements for conformity assessments. The module also provides 
premarket and postmarket requirements of conformity assessment.

By the end of this course, you will be able to: (1) recognize the regulatory 
background in Europe, (2) identify the roles associated with the EU MDR, 
(3) discuss the Manufacturing Requirements of the EU MDR and (4) 
explain how to comply with premarket and postmarket requirements 
for conformity assessments.

For more information or to register for this course, 
please contact medicaldevices@nsf.org, 
visit nsf.learnupon.com/store or call +1 202 822 1850.

EU MEDICAL DEVICE 
REGULATION (EU MDR) 
– A COMPREHENSIVE 
OVERVIEW  

Follow us on                  |    |

Use discount code MDD20OFF at checkout for 20% off the cost of all 
NSF eLearning courses.
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– with direct implications for the 
packaging and labelling of medical 
devices, whether they are relatively 
innocuous Class I items (like 
stethoscopes, crutches and hospital 
beds), or more safety-sensitive  
Class III pacemakers or contraceptive 
implants. As well as preventing 
manufacturers and overseeing  
bodies from sidestepping their 
responsibilities, the increased 
transparency will allow the alarm  
to be sounded at the first hint of  
a problem with a product or batch 
once it is out in the market, or even 
before. This will prevent the damage 
associated with faults, contamination 
or other potential issues, and give 
manufacturers more control over rapid 
recalls – reducing those companies’ 
exposure to risk.

Known across the Atlantic
The good news is that MDR-based 
UDI requirements will closely follow 
existing US UDI requirements; there  
is no EU-specific deviation that would 
require manufacturers to formulate 
new processes for European markets. 
This is important in the interests of 
global harmonisation and consistent 
raising of quality standards. Certainly, 
it is not just European suppliers that 
are affected by MDR.

One of the knock-on effects  
of this increased vigilance and 
monitoring of devices sold across the 
EU is that, for example, US and Asian 
manufacturers and distributors will 
need authorised representatives to 
deal with the expected increase in 
liability issues when supplying to 
Europe. European manufacturers  
must also appoint designated 
responsible or qualified persons who 
will be accountable for regulatory 
compliance – as is the case in the 
pharmaceutical industry.

All of this places new, considerable  
demands on medical device companies. 
Having an effective, compliant UDI,  
for instance, requires that processes  
are set up to manage structured  
data so that the UDI can be assigned, 
recognised, tracked and reported on  
– from the assembly line to final use.

The new regulations will affect all devices, from stethoscopes to pacemakers.

WWW.NSAI.IE

Is your company prepared for the European 
Medical Device Regulation?

Contact the National Standards Authority of Ireland (NSAI) 
now for more information on how the regulation will impact 
your business.
 
Our team of experts is ready to help.
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MDR requires that a UDI label  
be directly attached to a medical 
device or to its packaging and  
include two identifiers: a device 
identifier (DI), which identifies the 
labeller and the specific version or 
model of a device; and a production 
identifier, the variable portion of  
a UDI referring to factors such as  
the given lot or batch number, serial 
number, date of manufacture, expiry 
date and so on.

As devices are produced,  
the manufacturer will need to submit 
the UDI-DI and additional product 
data, such as a single registration 
number and whether the item 
contains latex or other specific 
substances, to the central Eudamed 
database, where it can be accessed  
by members of the public and 
healthcare professionals.

Speaking your language
Translations have long been an 
important element within the medical A change in regulations means labelling must now be in the language of the country in which it is to be used.

Biological Evaluation 
of Medical Devices

We have been an independent service provider for industrial chemicals,  
crop protection, biocides, veterinary medicine, medical devices, cosmetics and 
food contact materials since 1996 at sites within the EU, Asia and the USA.  
For further information visit www.knoell.com or call us.

More challenges for medical device industries
» SMART transition to new ISO 10993 recommendation
» Customized strategic support
» Target management
»	 Communication	with	notified	body	and	authorities

Toxicological risk assessment
» Chemical and toxicological testing strategies
» Contract management and study monitoring
» Literature search and documentation
» Exposure assessment and modelling
» In silico modelling (QSAR)
» Toxicological expert reports
» Biological safety assessment
»	 Board	certified	toxicologists

knoell Germany GmbH
Medical Devices  »  meddev@knoell.com www.knoell.com

kno-1807-031 AZ Medical Device Dev_Halbseite_v03.indd   1 08.08.18   12:32
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device industry, and nowhere more  
so than in Europe, where so many 
different languages are spoken. Under 
MDD, language requirements were  
the responsibility of each member 

state, but the new MDR requires that 
labelling is in the national language 
and “clearly comprehensible to the 
intended user or patient”.

Compliance with MDR is a 
prerequisite if 
manufacturers are to 
continue to sell their 
products in a given 
market. Unless they 
invest in the right 
resources and update 
their ways of working, 
they could lose  
EU market access –  
for existing products 
and those new to 
market. Estimates 
suggest 30% of current 
medical devices could 
disappear from the 
market if companies 
are not on top of the 
new requirements. 
Market access 
planning could be 
dictated by companies’ 
ability to find and 
appoint qualified 
persons, or access  
to notified bodies

Certainly there 
are a great many 
considerations to 

absorb, and companies are advised 
not to wait until closer to 2020  
before they adapt in earnest,  
given everything that is at stake. 

It is important to remember  
why these updated measures  
have been brought in – to restore 
public trust and improve patient 
safety. So manufacturers that take 
early action have much to gain 
through being seen to take these 
priorities seriously. 

MMI043_A Wright Path.indd   1 30/07/2018   10:31

It is estimated that a staggering 30% of medical devices are at risk of being taken off the market if 
companies do not give enough thought and planning to complying with MDR requirements.

Highlighting key 
issues of the Medical 
Device Regulation 
According to the European 
commission, the new regulations 
contain a series of extremely 
important improvements to 
modernise the current system. 
Among them are:

 ■ stricter ex-ante control for high-
risk devices via a new premarket 
scrutiny mechanism with the 
involvement of a pool of experts 
at EU level

 ■ the reinforcement of the criteria 
for designation and processes 
for oversight of notified bodies

 ■ the inclusion of certain aesthetic 
devices that present the same 
characteristics and risk profile as 
analogous medical devices under 
the scope of these regulations

 ■ the introduction of a new risk-
classification system for in-vitro 
diagnostic medical devices in  
line with international guidance

 ■ improved transparency  
through the establishment of a 
comprehensive EU database on 
medical devices and of a device 
traceability system based on UDI

 ■ the introduction of an ‘implant 
card’ containing information 
about implanted medical  
devices for a patient

 ■ the reinforcement of the  
rules on clinical evidence, 
including an EU-wide 
coordinated procedure for 
authorisation of multicentre 
clinical investigations

 ■ the strengthening of  
post-market surveillance 
requirements for manufacturers

 ■ improved coordination 
mechanisms between EU 
countries in the fields of vigilance 
and market surveillance.

Source: MHRA
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Y ou’ve designed an innovative new medical device and 
manufacturing is ready to go. Everything is moving  
as planned, so your product should launch seamlessly, 

right? Unfortunately, it may not go as smoothly as you think. As  
a developer of medical devices, it’s your responsibility to be aware 
of all the ins and outs of the regulatory world, but most likely,  
you haven’t yet uncovered all of the complex layers involved in 
navigating the global regulatory landscape. And it’s not because 
you lack intelligence, but you’re lacking regulatory intelligence.

What is regulatory intelligence?
It’s not only important to have regulatory knowledge, but to  
also know exactly what to do with that knowledge – strategically.  
To reach the ultimate goal of launching your product into the 
marketplace, it must clear many regulations and standards. In 
order to achieve this in a timely and cost-effective way, there  
has to be a regulatory strategy in place to make sure everything 
comes together. Regulatory intelligence is using all available 
resources, your experience and knowledge gained through 
previous interactions with regulatory bodies to predict any 
potential pitfalls along the way.

You might be able to educate yourself on all of the FDA 
requirements, or research the regulations in the country in which 
your product will be launched, but you have to know how best to 
interpret these regulations and standards in regard to your device 
and its intended use. This comes with experience. Intelligently 
devising your product’s strategy and seeing it through to 
completion and beyond – that is regulatory intelligence.

How do I make sure I’m launching intelligently?
During early development of your medical device, a regulatory 
strategy should be devised to ensure that when your device  
is ready to be launched, all global regulations have been met. 
This should be achieved during design development, prior  
to distributing the device into your preferred countries. With 
up-front planning, unforeseen issues are tackled in advance, 
avoiding delays in selling your device. Your regulatory strategy 
should also take into account the amount of risk you are  
willing to accept with different options within your strategy. 
Understanding the available regulatory paths and the 
associated risks is crucial in planning your strategy.

Throughout the entire process, your strategy may include 
engaging with regulatory agencies in order to foster productive 
conversations that could potentially reduce approval times.

Regulatory strategies need to change as the requirements 
change. With advancements in technology, medical devices 

are one of the fastest-growing industries, bringing about rapid 
changes in regulations. You will need to stay abreast of these 
changes and implement them as appropriate to your strategy. 

 

Are you ready?
Just like you wouldn’t dream of representing yourself in a court 
of law by reading a few law books, you shouldn’t navigate alone 
your product’s best interest in the global regulatory landscape. 
You may want to partner with an experienced regulatory 
consultant who can gauge the unique regulatory requirements 
for your particular product and act as your liaison with the 
regulatory agencies. Keeping up with the quickly changing 
regulatory landscape could prove to be a daunting daily task 
that your business may not wish to undertake on its own. 

All medical device manufacturers, regulatory professionals 
and government agencies have the same common goal: to 
allow doctors and patients access to safe and effective medical 
devices. You are on your way to making this happen. You just 
need to make sure it’s done intelligently. 

A Wright Path is a trusted name in global regulatory 
compliance and strategy, and could help in navigating your 
path to FDA and worldwide compliance with successful 
approvals and registrations. 

The intelligent way to traverse 
the regulatory landscape
Navigating through the maze of global regulatory compliance is a task every business faces 
when trying to get its product to market. Medical Device Developments looks at this challenge 
and how having A Wright Path as a companion could make the journey a lot easier.

Further information
A Wright Path
www.awrightpath.net

A Wright Path helps businesses along each step of the journey 
towards regulatory compliance.
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So, you’ve reviewed the proposed changes to Annex 1 in relation to your 

manufacturing processes, but...  

...have you assessed the impact of likely changes relating to cleaning and 

disinfection procedures in your facility?

This is where Ecolab Life Sciences will help you ensure compliance, whilst 

optimising your processes.

Our highly experienced team can support you with solutions to the 

requirements that Annex 1 raises relating to your cleaning and disinfection.

The work you do impacts millions of lives, you need a reliable partner in life 

sciences to ensure compliance and patient safety. 

We can be that partner.

ecolablifesciences.com

A DIFFERENT 

PERSPECTIVE 

ON ANNEX 1. 
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T he long-anticipated revision to Annex 1  
(from EudraLex’s good manufacturing practices 
requirement for sterile drug manufacturing) is  

now closed for public consultation. Post consultation, 
many debates will continue around the timing of its 
publication, implications, perceived meaning and the  
level of implementation expected from the final version.

Annex 1 is understood to significantly affect the  
use of disinfectants within sterile manufacturing. As a 
holistic, risk-based approach to contamination control  
is fundamental to Annex 1, this is a critical aspect for 
consideration when reviewing the proposed updates.

Similar but not the same
The first aspect for consideration is cleaning and 
disinfection. It has long been widely accepted that 
cleaning and disinfection are two distinct processes 
within the cleanroom environment, trying to achieve two 
different processes: the removal of gross contamination 
and to kill microorganisms, respectively. Annex 1  
adds much greater clarity around the requirements  
for disinfection validation, and the burden of proof for 
processes and efficacy.

Ready-to-use products
With increasing stringency over filter use, water use, and 
general requirements for proof of sterility and performance 
in use, the burden of producing disinfectants from 
concentrates increases significantly. This may make ready-
to-use products a more attractive option, when total cost 
of ownership is considered.

Residues
With specific requirements now in place on the removal  
of residues, and potential risks to product and processes  
being attributed to residues, there is a strong need for a 
risk-based approach for the control of disinfectant residues.

Transfer disinfection
The proposed Annex 1 introduces the need to have a 
validated list of items transferred in with the process and 
chemistry used to disinfect these items. Anything not on 
the list requires monitoring, and a risk-based approach is 
to be taken in line with the bioburden risk, thus providing 
greater transparency on the effectiveness of the material 
transfer process.

The proposed Annex 1 lists a full set of requirements  
that should be considered as part of any assessment when 
moving to single-use technology, which includes pinhole 
leak verification, leachable and extractable validation.

The potential revision of Annex 1 provides a 
comprehensive re-examination of the previous version, with 
a focus on the application of quality risk management and 
pharmaceutical quality system to sterile manufacture. Public 
consultation is now closed for comment, but as with all new 
publications – especially drafts – there are some points of 
contention. Public consultation may be able to address these. 
Regardless, it is expected to deliver changes that will affect 
cleaning and disinfection, and the requirements around it, for 
all involved in the pharmaceutical industry. 

Considerations for 
cleaning and disinfection
Ecolab Life Sciences looks at the critical things to take away from the proposed 
changes to Annex 1, which will have a substantial impact on all aspects of cleaning  
and disinfection in the pharmaceutical industry.

Further information
Ecolab Life Sciences
www.ecolablifesciences.com

The residue from disinfectants is a consideration in the proposed 
changes to Annex 1.
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F rom 26 May 2020, any healthcare commodity certified 
in the EU must comply with the new rules released 
under the latest medical device regulation (MDR). On 

the same date in 2022, any in-vitro diagnostic invention must 
also be certified under the in-vitro diagnostic device regulation 
(IVDR). Moreover, just as the new MDR is causing a spike in 
demand for their services (by compelling more stringent testing 
before any new item can enter the continent’s medical sector), 
the new legislation is having a big impact on medical device 
notified bodies, and a number of them have decided to no 
longer operate as such. 

Though coming two years later, the impact of the IVDR  
on businesses is expected to be similar to that of the MDR.  
It will mandate certification for about 90% of IVDs from  
2022, up from approximately 10%. These new directives also 
demand increased clinical data reporting for certification and 
recertification for most items and preapproval clinical studies, 
rather than equivalency statements approving new implants 
that are similar to already-released commodities. This means 
the administrative burden facing manufacturers to gain a 
licence for their latest product will soon increase in terms  
of time and complexity. All this is compounded by fears that 
the number of regulatory organisations is going to be reduced 
by the impact of the UK leaving the EU. Commission data 
indicates that at present nearly 50% of all new medical 
releases certified in the EU are done through notified bodies 
based in the UK.

Testing times
In 2016, Europe’s healthcare industry was estimated to  
be worth roughly €110 billion. But it faces big challenges  
in the years ahead, says Steve Condie, a medical device 
testing coordinator for Wickham Laboratories, a leading  
UK laboratory in the south-east of England. “Under the  
new rules, manufacturers should be bracing themselves for  
many more challenges from notified bodies,” he says. “They  
will now be routinely asking for substantial evidence that  
the new implements that companies are trying to get into  
the market have the same technical, biological and clinical 
characteristics as previously approved products.”  

Condie also cautions that although these new laws are 
several years away from taking effect, a major transition  
effort for enterprises to prepare to meet them is necessary 
now. Companies that don’t get ahead of the curve are likely  
to see approval for existing applications slow down and 
possible delays to an item’s entry into the market. Fortunately, 
Wickham Laboratories can help any company assess its 

testing requirements. In fact, Condie says the company is 
already bracing itself for twice the number of enquiries it 
handled last year. 

“Many developers and manufacturers come to us with  
the knowledge of the upcoming MDR and IVDR regulations  
but with great uncertainty on how to move forward,” Condie 
explains. “So, we offer them a consultation on the best route for 
them to take, whether it’s a full-test regime, a part-test regime 
to fill in gaps or a biological evaluation report, which can be 
based on predicate devices already on sale, or ones that have 
similar end-use intentions.”  

While the process of getting a new commodity to market will 
inevitably slow down as the new laws take effect, Condie advises 
that registering an implement with a notified body at an early 
stage of development may help speed up the approval process. He 
is also quietly confident that an agreement to continue accepting 
ratifications from UK-certified institutions will be announced 
sometime before 29 March 2019, in order to reduce the uncertainty 
within the healthcare sector as the country leaves the EU, in March 
2019. But while this development would be a welcome boost to 
the number of notified bodies available to process a company’s 
product licensing application, how these organisations choose to 
interpret their new duties is still up to them. 

“Notified bodies may choose to prioritise new inventions  
with regard to their importance to human health rather than  
on a ‘first come, first served’ basis,” Condie warns. “Nonetheless,  
all our advice stresses the need to get a device registered with  
a notified body as soon as possible. But whatever happens in  
the future, as a company, we will help our clients whenever and 
wherever any concerns surface.” 

Legislating for change
The changes caused by upcoming European laws are widely expected to cause  
significant delays for manufacturers trying to enter new products into the continental 
market. Steve Condie of Wickham Laboratories explains how his company can help 
them meet the new requirements for clinical evidence about their latest designs.

Further information
Wickham Laboratories
www.wickhamlabs.co.uk

Wickham Laboratories offers developers and manufacturers different 
testing regimes depending on their needs.

MMI043_Wickham.indd   23 25/10/2018   14:05



Mediocre medical writing has met its 
match. At Trilogy, we do more than get  

to the point quicker. We get to your point 

quicker. Because when it comes to getting  

a drug or a medical device approved, 

a well-written story is a well-read story. 

With so much on the line, doesn’t it make 

sense to hire the medical writing masters?

Visit us at TrilogyWriting.com
writers@trilogywriting.com

Dr. Barry Drees, Senior Partner
Master Skills — Passion, precision,  
bursting with energy

MMI043_Trilogy Writing.indd   1 25/10/2018   09:17



Company insight > Regulatory

Medical Device Developments | www.medicaldevice-developments.com 25

I n Europe, a clinical evaluation report (CER) is now  
a key element in assessing the fitness of a medical 
device for clinical use. It documents the clinical 

evidence that supports a medical device licensing 
application. After a successful application, it is regularly 
updated to enable the medical device to remain on the 
market. The updated CER contains a reassessment of the 
device’s safety and clinical performance, using evidence 
actively acquired by the manufacturer during the post-
marketing clinical follow-up (PMCF). 

For device manufacturers, and indeed for the regulatory 
assessors (notified bodies), the CER has always been  
a particular challenge. Prior to 1993, documentation  
of a medical device’s clinical efficacy and safety was  
given much less attention than the documentation  
of its manufacture and quality. Since the release, in 
1993, of the EU Directive 93/42/EEC, the importance  
of clinical evidence in the licensing of medical devices  
has increased as the directive went through subsequent 
amendments and the MEDDEV series of EU guidelines 
were released. 

Now, there is the EU Medical Device Regulations (MDR), 
released last year, with its increased requirements on 
clinical evidence acquisition and documentation. The 
challenge for manufacturers and assessors is now greater 
than before.

A thorough understanding
The clinical evidence acquisition and documentation 
requirements of the EU MDR are essentially derived  
from the EU guideline, MedDev 2.7/1 revision 4 (EU-2016), 
released in 2016, which provided much needed guidance 
on the process of clinical evaluation and on the content  
of the CER. Appendix A9 of the guideline provides details 
on the content and format of the CER, which had been 
missing in previous versions. 

However, much of what is prescribed concerning CER 
content is very familiar to medical writers experienced  
in writing submission documents for medicinal drugs.  
The processes described in the 2016 guideline are rooted 
in the principles of evidence-based medicine, which are 
being applied on a daily basis by medical writers who 

create regulatory submission documents for medicinal 
drugs, such as the clinical overview of the ICH-CTD. 

Similar to the clinical overview, the CER contains an 
evidence-based assessment of efficacy and safety, and  
a benefit-risk analysis. It also contains a state-of-the-art 
review of the clinical setting in which the device is to  
be used. It succinctly reviews current knowledge of the 
targeted medical condition, with reference to relevant 
guidelines or international standards, current treatments 
and precisely what existing clinical needs would be met  
– or, in the case of a licence renewal, are being met – by 
the medical device under review. 

Source documents include the most recent systematic 
reviews, current clinical guidelines and relevant 
international standards, and, possibly, solicited clinical 
expert statements. 

For licensing, the safety and clinical performance  
of a medical device must conform to specific  
‘Essential Requirements’, as discussed in Appendix  
A7 of the 2016 EU guideline. It identifies four  
aspects of a medical device’s safety and clinical 
performance that are to be evaluated and then  
reported in the CER: 

 ■ Conformity assessment with requirement  
on safety: the CER indicates how the instructions  
for use (IFU) are consistent with the clinical evidence, 
including that they correctly identify all hazards 
associated with the use of the device. Reference is 
made to international standards relating to the use  
of the device. Medical device standards are listed  
on the European Commission website but other 
international standards may also be relevant.

 ■ Conformity assessment with requirement 
on acceptability of undesirable side effects: 
the guideline states that “any undesirable side effect 
must constitute an acceptable risk when weighed 
against the performances intended”. This is addressed 
in the CER with a comparison of the risk associated 
with the alternative treatment options currently 
available for the target patient population.

 ■ Conformity assessment with requirement 
on performance: the CER presents the clinical 
evidence of how the medical device achieves the 
intended clinical aims. The evidence of clinical  
efficacy needs to be presented and critically reviewed. 

 ■ Conformity assessment with requirement  
on acceptable benefit to risk profile: the CER  
presents the benefit-risk relationship of the device. 

Get the writing right
Gerry McGregor, a principal medical writer at Trilogy Writing & Consulting, explains 
how experienced medical writers can help medical device manufacturers meet the new 
regulatory demands of producing clinical evaluation reports.

 For device manufacturers,  
and indeed for the regulatory 
assessors, the CER has always 
been a particular challenge. 
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The guideline states that the “depth and extent of  
clinical evaluations should be flexible and appropriate  
to the nature, intended purpose and risks of the device in 
question”. The depth and extent of the clinical evaluation  
is largely, though not exclusively, governed by the medical 
device class. 

Other factors are also relevant, such as whether another 
identical or similar device is already on the market and in 
clinical use, which reduces the level of risk of introducing 
the new device and, consequently, reduces the required 
degree of clinical evaluation. 

Keeping up to date
During the PMCF, all four aspects of the medical device’s 
safety and clinical performance are reassessed and the 
results are incorporated into the CER. This includes an 
updated systematic review of the published literature, 
including any new clinical guidelines and standards.  
For some devices, the manufacturers must also initiate 
clinical investigations.

In the CER, the new data is assessed in regard to whether 
it affects the IFU or impacts on how well the device meets 
the relevant requirements. Submission of an updated CER  
is required annually for high-risk or relatively new devices 
and less frequently for others, with the frequency of updating 
decided in discussions with the notified body. 

Required content varies
The CER is a major part of the clinical evaluation and, in 
many cases, the sole component. Here are three different 
possible scenarios that would determine the CER content:

 ■ For new innovative Class III medical devices, 
the clinical evaluation is a prospective series  
of clinical tests of the device: the CER is usually 
compiled when the manufacturer decides that the 

device is ready for the market and that a licensing 
application is to be made. Therefore, the CER is the 
last stage of a long process of clinical evaluation.  
In this case, the author of the CER is a member  
of a team, working with the clinical developers, 
statisticians, medical advisers and possibly others. 

 ■ The clinical evaluation process is quite different 
for a medical device that is similar or even 
identical to another product that is already  
on the market: such devices include commonly  
used devices in Class I, IIa or IIb, and require no  
prior clinical testing of the device itself. The clinical 
evaluation of such devices solely depends on an  
up-to-date, systematic review of the literature that  
is represented by the CER. In such cases, the author  
of the CER is likely to be solely responsible for the 
literature review and, thus, effectively performs the 
clinical evaluation. 

 ■ There are devices across all classes that are 
similar to devices already on the market but 
require some degree of clinical testing: for 
example, a device incorporating an innovative, partial 
improvement of an existing, licensed device. Here, the 
CER reviews the proprietary clinical data and presents 
an up-to-date systematic literature review. The author 
will liaise with clinical investigators and others but  
is likely to be solely responsible for the larger part  
of the CER – the literature review. This will need to  
be more extensive and detailed than that required for 
commonly used devices, because an evidence-based 
argument needs to be crafted to explain how the new 
device provides a significant clinical improvement in 
the treatment of the target patient population. 

The CER author needs to be aware of the assessors’ 
expectations when deciding the scope of the CER. Ideally, the 
CER author should have direct contact with the notified body 
but, if not, will need information from the manufacturer on any 
prior discussions with the designated CER reviewer. 

It is particularly important to clarify the extent of the 
systematic literature review. The guideline refers in detail  
to the procedures and guidelines for conducting a ‘thorough’ 
systematic literature search. But it is crucial to define what 
constitutes ‘all relevant data’, as this determines the focus and 
extent of the literature search. A thorough literature search is 
often not warranted and an abbreviated search – for example, 
using PubMed and Google scholar – may be sufficient, but a 
justification must be given in the CER.

Preparing a CER that meets the current regulations may 
appear daunting to medical device manufacturers, but help  
is available from experienced medical regulatory writers that 
have the skills to get it right. 

Further information
Trilogy Writing & Consulting
www.trilogywriting.com

The daunting task of preparing a CER that meets all current regulations can be 
made much easier with the help of experienced medical regulatory writers.
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Medical device manufacturers are under pressure to produce innovative, high-tech products 
in increasingly greater volumes. Injection moulding represents an indispensable part of the 
manufacturing process, and due to the specialist skills and equipment required, it is highly 
likely to be outsourced. Medical Device Developments explores how selective laser melting 
can improve the effi ciency of the injection-moulding process, without sacrifi cing quality. 

Medical device manufacturers are under pressure to produce innovative, high-tech products 

mouldthe mouldthe
Breaking

A merican inventor John 
Wesley Hyatt, together with his 
brother Isaiah, patented the first 

injection-moulding machine in 1872. The 
device was relatively simple compared 
with those used today; it worked like a 
large hypodermic needle, using a plunger 
to inject plastic through a heated cylinder 
into a mould. Over the next few years, the 
technology progressed slowly, producing 
products such as collar stays, buttons and 
hair combs. Today, injection moulding is 
used for creating products across multiple 
fields, including electronic, automotive 
and home appliance, as well as the medical 
device industry.

Due to its ability to produce large 
volumes of parts, the injection-moulding 
process is crucial to the medical device 
industry, which is a sector that works 
on impressive scales. The process is 
well suited to manufacturing parts with 
precision, meaning the final product can 
be as thin, light and sleek as required.

In a previous interview with Medical 
Device Developmets, Gus Breiland, 
customer service engineering manager at 
Protolabs, talked of the benefits of injection 
moulding for the medical device industry. 

“It offers a wide range of opportunities 
for medical device companies to produce 
more ergonomically correct components,” 

Breiland said. “And it allows them to use a 
large variety of antimicrobial materials.” As 
a result of the improvements in technology, 
the technique has become particularly 
popular in recent years. Breiland continued, 
“The injection-moulding materials and 
manufacturing processes are much better 
than they’ve ever been.” 

Better technology is improving countless 
lives and creating new opportunities for 
medical device manufacturers. In order to 
keep up with demand, companies depend 
on extremely high annual production rates. 
Injection-moulded plastic parts are quickly 
replacing traditional materials in medical 
devices, not only because of their wide-
ranging material advantages, such as 
sterility and design flexibility, but also 
because of the cost and speed at which 
parts can be manufactured. 

Due to the high degree of specialisation 
required for injection moulding, beyond 
the scope of most small-to-medium-sized 
medical device companies, the process 
tends to be outsourced to one or more 
contract manufacturer. When outsourcing, 
it can be challenging to maintain the 
quality and speed required of medical parts. 
Injection moulders that need to maintain 
this level of quality at an output of several-
hundred-million plastic parts a year from a 
single, high-cavity mould often turn to high-
performance hot runner systems.

 

Hot property
A hot runner system is a molten plastic 
conveying unit used within an injection 
mould. The benefits of hot runner 
systems were emphasised in a previous 
interview with Harald Schmidt, of
Mold Hotrunner Solutions, for Medical 
Device Developments. 

Insight > Contract manufacturing
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He said, “Hot runner systems offer high 
rates of efficiency and productivity. Most 
notably, they dramatically cut production 
costs.” Many medical applications employ 
custom-engineered polymers, which means 
the excess material is a major cost factor. 
Exotic thermoplastics are often priced at 
thousands of euros a kilogram. Sometimes, 
the extra material can be mechanically 
reground using auxiliary equipment and 
then reprocessed. As most medical 
applications permit only the use of virgin 
material, a hot runner is valuable to ensure 
the moulding cell remains ‘clean’, because 

the mould produces only parts and no 
waste, dust or other particle contamination.

Due to the sensitivity of the materials 
offered by suppliers and the small 
processing window available, these 
materials are inherently challenging for 
injection moulding. When these materials 
are susceptible to heat or shear, extra 
consideration has to be given to the 
design of the melt path, or the distance 
the material spends travelling to the mould 
cavity and how long it takes. The primary 
function of a hot runner is to accurately 
control the flow of plastic using heat zones, 

shut-off valves and cooling lines, making 
it a good fit for these considerations. 

Up to speed 
Cycle time is a hugely important aspect 
of injection moulding. One of the most 
effective ways to improve productivity is 
to make parts faster, but this is easier said 
than done. There are two main ways to 
speed up production. The first is to increase 
the number of cavities, either in a single 
mould or through additional moulding cells. 
Adding more injection-moulding machines 
to the factory floor is an easy but costly 
solution in terms of energy and resources. 

The other option for reducing cycle time 
is to run the injection-moulding machine 
faster, but this is not always possible due 
to the inherent physical limitations in how 
fast a part can be made. Depending on the 
size of the part, the time it takes to fill the 
cavity is finite. For example, parts with a 
greater wall thickness are slower to fill. 
The material also needs enough time to 
cool before the part is ejected from the 
mould. Optimised cooling in the mould 
can help to significantly lower cycle time.

The cooling stage is one of the 
lengthiest aspects in the overall cycle time 
of injection moulding due to its strong 
influence on a plastic part’s final 
properties. During this stage, parts are 
cooled by building channels throughout 
them. Typically, these channels are straight 
lines, resulting in uneven cooling. 

Researchers from the Polytechnic 
Institute of Leiria emphasise the importance 
of these channels for the cooling process, 
saying, “To achieve an efficient cooling, the 
channels should reflect the best practices 
concerning channel spacing and channel 
distance to the moulding surface.”

By using conformal cooling channels, 
which conform to the shape of the part, 
efficient cooling can be achieved, reducing 
the overall cycle time. But these types of 
channels are challenging to produce by 
conventional methods. 

The researchers noted, “Conventional 
manufacturing methods can only produce 
linear channels and planar cooling 
circuits which, depending on a part’s 
geometry, prevents cooling channels in 
order to keep constant distance to the 
moulding surface, sometimes resulting 
in unavoidable hot spots.” 
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3D printing is an appealing alternative  
to conventional methods, as it provides the 
ability to build conformal cooling channels 
in injection-moulding tools. 

Adding another dimension
The researchers from the Polytechnic 
Institute of Leiria have developed a 
3D-printing technique called selective laser 
melting (SLM) to build conformal cooling 
channels. SLM is a technique that 
generates complex 3D parts by selectively 
melting successive layers of metal powder 
on top of each other, using the thermal 
energy supplied by a focused and 
computer-controlled laser beam. 

This technique has already shown 
promise within the moulding industry  
more generally, as researchers highlighted, 
“Its use on the mould-making industry  
has provided excellent results due to  
its free-form capacity to build conformal 
cooling channels to optimise the injection-
moulding process.” 

Researchers aimed to produce tooling  
for a support for pipette tips used in  
the medical industry. Conventional 
production of this part is associated with  
a long cycle time as a result of cooling 
difficulties on the thickest areas of the  
part. Metallic tool inserts were produced  
by conventional manufacturing and  
SLM technology, in order to compare  
the performance of the injection-moulding 
process and its economic impact on the 
production process. 

The plastic part researchers created for 
the study was a support for pipette tips,  
a rectangle with 12×8mm housings for  
the tips, divided by thin walls. The part  
was designed to be stacked up with equal 
empty parts to save storage space, meaning 
the outer walls are stronger. Researchers 
first conducted injection-moulding trials 
with conventional manufacturing 
techniques. Certain thick spots at the 
intersection of the inner walls and the outer 
walls caused hot spots, where the material 
cooled slowly, which caused sink marks 
and warping on the inner walls.

Researchers then re-engineered  
the mould using selective laser melting  
in an attempt to reduce the cycle time  
and prevent warping. Using this method 
enabled them to reduce the cooling time 
from 35.5 to 18 seconds, a reduction of 

almost 50%, and the overall cycle time from 
38 to 25 seconds, a reduction of just over 
34%. Researchers also managed to prevent 
warpage by reducing the temperature 
difference on different areas of the part  
to a maximum of 10.6°C. 

The economic feasibility of SLM  
is an important consideration. The 
manufacturing costs of SLM tools 
compared with conventional tooling  
are significantly different. “Concerning  
the production process itself, the new  
cycle time enables important savings,” 
researchers explained. 

Taking into consideration all the 
operations involved and the raw materials 
required, researchers reported that SLM 
presents processing costs that are four to 
five times the costs of conventional tooling. 

However, researchers highlighted  
that mould tools were built separately, 
which was not great in terms of costs,  
and that alternative approaches could yield 
more savings, saying, “These manufacturing 
costs could be optimised if the cavity and 
core inserts were built in a single process, 
or built on top of a previously machined 
part, reducing its economic impact on the 
mould’s initial costs.”

When considering the economic impact, 
it’s important to remember that the 
reduced cycle time of injection moulding 
produced by SLM in itself provides 
significant savings compared with 
conventional methods. Researchers 
calculated the time it took to produce one 
million parts and found that SLM achieved 
this over 600 hours faster. Even considering 
a continuous 24-hour production shift, this 
corresponds to 150 days, enabling a 
significant time-to-market reduction for 
these parts. 

Researchers noted that parameters such 
as mould cost, the raw material processed 
and the processing cost, including injection 
machine and energy, also need to be 
considered for a more detailed economic 

analysis. As a result of the production time 
savings for the whole production, SLM also 
reduces the carbon footprint significantly 
compared with conventional methods. 

“On the energy efficiency context, 
pointing at the production time savings  
for the whole production, a large energy 
saving is achieved,” researchers stated. 

Working together
Although injection moulding is an effective 
manufacturing process, there is always 
room for improvement. Whichever tools 
are used, they must be reliable under 

extreme heat and pressure, over millions of 
cycles. Designing and building these tools 
requires collaboration between expert 
teams with experience in processing high-
volume medical applications. 

“Always be collaborative, and always  
try to leave some room in your design  
for modifications, to make manufacturing 
easier,” Breiland advised. “But 
communication is key. In real estate  
it’s ‘location, location, location’ and  
in manufacturing it’s ‘communication, 
communication, communication’. That’s 
the biggest driver of success, and the 
biggest hindrance to success is making 
assumptions and not communicating 
with your manufacturing group.” 

With injection moulding now firmly 
established as an indispensable part of  
the manufacturing process, these words  
are set to remain pertinent for some time  
to come. In light of the continual, rapid 
developments in technology, particularly 
computer-aided design, injection 
moulding is likely to become increasingly 
efficient over the next few years. Of 
course, such efficiencies need to be 
accompanied by an ability to maintain 
the high quality required for medical 
devices. Effective communication 
between medical device manufacturers 
and contract manufacturers can ensure 
that these dual needs are met. 

 Selective laser melting is a technique that 
generates complex 3D parts by selectively 
melting successive layers of metal powder 
on top of each other. 
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As price pressures increase, medical device makers need to rethink product development 
processes. Design to value (DTV) can help get costs under control – and deliver exactly what 
customers are looking for. McKinsey & Company’s Sastry Chilukuri, Michael Gordon, 
Chris Musso and Sanjay Ramaswamy explain. 

balancethe
Tip

“I f medical device companies 
want to continue to make 
money as prices face 

continued pressure, their only option is  
to take cost out.” 

This comment from the head of 
procurement at a major US healthcare 
provider neatly sums up today’s situation in 
the medical device industry. The sector has 
always been challenging, with increasingly 
complex technologies, and tough quality 
and regulatory hurdles. Until recently, 
however, device makers who overcame 
those barriers could sell their products  
at prices that made the effort worthwhile.

Today, medical device companies 
operate in a different world. In developed 
countries, healthcare systems are under 
acute financial pressure. Healthcare 
providers are responding by exploring 
every opportunity to increase efficiencies 
and reduce costs.

Developing economies are 
transforming the environment, too. As 
growth slows in established markets, 
opportunities are arising elsewhere.  
A sophisticated regional industry is 
growing to serve this demand, and 
ambitious new players from China and 
India are now keen to take their low-cost 

designs to enthusiastic hospital buyers 
in Europe and North America.

Now device makers have to find new 
ways to maintain their competitiveness. 
Like other industries before them – the 
automotive sector, consumer electronics 
and telecommunications, for example – 
they are paying new attention to the 
detailed design of their product ranges, 
looking for opportunities to eliminate excess 
cost wherever possible, to gain the flexibility 
to sell profitably in cash-strapped traditional 
markets and price-conscious new ones. 
History has shown that the winners will  
be those who can deliver exactly what the 

Insight > Contract manufacturing

Medical Device Developments | www.medicaldevice-developments.com 33

MMI043_008_Rapid.indd   33 26/10/2018   08:00



Insight > Contract manufacturing

Medical Device Developments | www.medicaldevice-developments.com34

customer wants – nothing less, nothing 
more – at the best possible price.

This new game is challenging in 
developed and emerging markets alike. 
Success in emerging markets requires a 
deep understanding of stakeholders’ needs 
– which is hard to get from a design office 
halfway around the world. One maker  
of electronic pacemakers, for example, 
developed a low-cost device aimed at  
the potentially huge tier-II market of  
lower-income customers in developing  
countries. By replacing the conventional 
programmable control with a simpler 

electro-mechanical version, the company 
dramatically reduced the cost of the device. 
However, the device was a market failure.

Few customers in target regions  
could afford the combined cost of the 
pacemaker and the surgery to fit it. Few 
local hospitals had the capabilities to 
implant the devices, and those that  
did were suspicious of the mechanical 
controllers, worrying that they would need 
to carry out expensive secondary operations 
if devices failed. The company has since 
launched a programmable device, aimed 
squarely at the richer tier-I market. 

Surgeons, the gatekeepers in pacemaker 
selection, were more comfortable with the 
programmable devices, which they knew 
from their training in western hospitals. The 
programmable pacemaker has performed 
much better, capturing three quarters of its 
target market.

Even companies that are close to 
customers can misunderstand their needs. 
A US maker of electrotherapy devices,  
for example, embarked on a clever 
modularisation program that allowed one 
device to be configured in many different 
ways at the time of purchase, or upgraded 
later as user needs changed. When it 
launched the product, however, more than 
nine out of ten customers chose the same 
basic configuration, and then few came 
back for more modules. In the end, the 
modular architecture simply added cost  
to the product, and it lost out in the market 
to competitors with simpler designs.

Cost and the customer
Fragmented decision-making in many 
healthcare markets can make it extremely 
difficult for companies to understand the 
requirements of all key stakeholders. To 
be selected for use, a device might have 
to be approved by a national or regional 
authority, selected by a healthcare 
provider, specified by a particular clinical 
team, and then chosen by doctors, often 
in consultation with patients. Finally,  
it may be the patient’s own reactions to 
the device that define its success in use.

Each of these stakeholders will have an 
incomplete picture of product attributes: 
payors might not understand the 
importance of usability in patient 
compliance, while a physician may  
be unaware of the ongoing cost of 
supporting a product in the field. As  
a result, the incentives to purchase in  
many medical device markets may be 
fundamentally different from the benefits 
ultimately enjoyed by end users.

To overcome these problems, medical 
device companies need to be able to do 
two things effectively. First, they must find 
ways to understand exactly which product 
features their customers need and, critically, 
how much they are willing to pay for them. 
Second, they must identify the most cost-
effective ways of delivering those features 
to maximise available product margin. 

Telefi eld is a leading Hong Kong based EMS/OEM /ODM manufacturer of consumer 
and professional products in South China, having long service experience (over 25 
years) for Europe, America and Japan customers.  On top of pure OEM projects, 
we can also do joint development with our clients and manufacture medical & 
healthcare products with DFM proposal for better and more competitive products.

The company is ISO9001, ISO14001 and ISO13485 certifi ed, providing an integrated EMS 
(OEM & ODM) services of electronic assembly and plastic molding. We are capable of 
supporting all kinds of medical products manufacturing with the right kind of production 
set up and Clean Room Facilities, our experienced engineers and production personnel 
will ensure all stringent quality standards and regulatory compliance are well met. 

Telefi eld can provide services especially for medical areas that require innovative 
and practical products to help diagnosing, alleviating and monitoring human 
conditions in relation to sickness and certain special body conditions.

Seeing is believing.  Please come to our factory to take a look and give us a chance 
to give our benefi cial ideas on your product in the manufacturing point of views.

Further information
Telefi eld Limited

www.telefi eld.com.hk
kevin.lee@telefi eld.com.hk

To avoid production headache, the fi rst step 
is to fi nd a good manufacturing partner.
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For many design and engineering teams 
in the medical device sector, this second 
requirement is particularly challenging. 
Years of focus on extending the technical 
capabilities of their products, with 
relatively little attention to design for 
manufacture or other cost-reducing 
strategies, have left them ill-equipped to 
find the powerful insights that drive cost 
out of their designs. 

Today, some smart medical device 
companies are recognising that, by taking 
this link between the true cost of features 
and their customers’ perception of value, 

they can reliably deliver products that cost 
less and offer customers more. We call this 
approach design to value (DTV). Medical 
device makers have used it to deliver gross 
margin improvements of 20–25% over a 
typical 18 to 24-month period. Along the 
way, they exploited quick savings that 
made the improvement projects self-
funding. At the end of the process, they 
also have stronger product development 
functions, with departments working more 
efficiently together and momentum in  
the organisation for broader product and 
portfolio improvements.

Gatekeepers and decision-makers
For all but the simplest products, 
purchasing decisions involve complex 
and subtle trade-offs among features. 
Customers can rarely articulate the 
value they attribute to a particular 
feature in isolation. Fortunately, modern 
market research techniques can give a 
good indication of how the customer’s 
perception of value is built.

Medical device companies have 
developed approaches to tackle the 
complex, multistakeholder environment. 
They first identify critical stakeholder 
segments for each stage of the product  
life cycle, and define the influence of each  
on purchasing decisions. Stakeholders  
can be divided into two basic groups: 
gatekeepers, for whom a product has  
to meet a basic set of feature and cost 
criteria, and decision-makers, who will 
actually make the final selection based on 
the differentiating features of the product.

For example, one maker of patient-
operated blood-testing equipment 
identified four key segments across its 
product life cycle. During the reseller 
adoption stage, pharmacies were a key 
gatekeeper, important in choosing the 
product, as were payors, who would fund 
it in their insurance schemes.

Decision-makers included the patients 
themselves, who made final selection but 
were heavily influenced by their personal 
physicians. Interviews and conjoint 
studies with representatives from  
each key stakeholder group then help 
companies to understand their differing 
priorities. In the blood-testing example, 
pharmacies valued the opportunity to 
maximise revenues through ongoing 
sales of consumables for the meter. 

Payors tended to assume that all devices 
were equally effective, and focused their 
attention on the price of the device and its 
consumables. Healthcare providers were 
interested primarily in features that would 
ensure compliance with the prescribed 
testing regime. Patients, meanwhile, varied 
greatly in their requirements according to 
the nature of their disease. To understand 
what really drove their decision-making, 
the company needed to dig a little deeper.

Conjoint analysis is one technique  
that can provide a rich understanding  
of consumer needs. Customers consider 
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generation MDI
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various hypothetical product 
configurations and price points, and 
choose between them. Regression 
techniques applied to their responses 
isolate the effects of individual features  
on the customers’ perceptions of value. 
The results can be compellingly simple:  
an incremental ‘profit’ value for each of  
a product’s features. 

Some medical device companies are 
now using conjoint techniques to navigate 
their complex stakeholder environments. 
The blood-testing company, for example, 
used the conjoint technique to test various 
product configurations in four different 
customers, segmented according to the 
nature and severity of their disease.

The conjoint analyses with each 
stakeholder group allow companies  
to construct a multiattribute utility  
cost curve for each stakeholder. After 
including a basic set of product features 
to satisfy gatekeepers, this curve ranks 
each feature by the utility it provides  
to stakeholders and the cost of each 
feature. The curve can guide decisions 
about which features to include to 
maximise utility and minimise cost. 

A manufacturer of medical imaging 
equipment used conjoint studies in key 
customer segments to identify the factors 
most likely to build market share. The 
company found that price, brand name  
and image quality were the three most 
important decision attributes in the 
segment. Even though the company’s 
products already ranked among the best  
in its segment in terms of image quality, 
the conjoint demonstrated that a moderate 
increase in quality had the potential to lift 
market share by 11%.

Clean-sheet analysis
The second critical element in the DVT 
equation is cost. Leading companies 
strive to deliver the features their 
customers most value at the lowest 
possible cost, overcoming the limitations 
of conventional cost engineering by 
adopting a clean-sheet approach.

While many companies invest heavily  
in product cost reduction, they usually  
do so by examining existing designs and 
identifying opportunities for incremental 
savings. Using DTV, companies first work 
to understand the likely limits of product 

cost reduction. Starting with a blank  
sheet and using knowledge of industry 
best practices for materials, processing 
and labour costs, they can build an 
estimate of the most efficient way to 
deliver the desired feature set.

By comparing current or projected 
manufacturing costs with those in the 
clean-sheet model, companies can quickly 
gain insight into the areas of design most 
likely to yield the largest cost reductions. 
Opportunities identified in this way  
are often larger than those found in 
conventional cost engineering, since  
the technique encourages companies to 
consider changes to underlying product 
architecture and technology as well as 
individual components.

Clean-sheet analysis of its printed circuit 
board designs showed one device maker 
that it could reduce the eight separate 
boards in its existing design to just  
five, reducing the costs of the boards 
themselves, cutting assembly complexity, 
and allowing the product’s casing to be 
streamlined and simplified.

The teardown process
Competitive teardowns are an important 
activity in many industry sectors. Pulling a 
competitor’s product apart piece by piece 
and comparing it with one’s own is nothing 
new, but it continues to deliver insights into 
opportunities for improvement or a new 
competitive edge. Some, such as the 
automotive industry, have spent millions 
raising the teardown process to an art  
form. As competition increases and cost 
constraints tighten, companies in the 
medical devices sector are beginning to  
use this approach more widely.

In the DTV process, teardowns take  
on a new and central role as a context for 
cross-functional discussion and decision-
making by engineering and marketing 
functions. Through teardowns of their  
own and competitor products, involving 
everyone associated with the product, 
including engineering, marketing, sales, 
manufacturing, quality assurance and 
supply chain, companies can leverage  
all available expertise to optimise product 
design. Suppliers may even have roles  
to play in these workshops, as they may 
provide new perspectives on cost and 
functionality trade-offs.

The teardown process can be as 
useful with existing product lines as 
with new ones. In practice, comparisons 
of existing products often provide  
a range of ideas that can be quickly 
implemented into the current design, 
while helping to generate a ‘wish list’  
of changes for forthcoming models.

In a competitive teardown of blood 
pressure monitors, one company 
compared its product with two 
competitors from the same segment. In a 
day-long session, the company identified 
22 separate improvement ideas that could 
reduce manufactured cost by 18% without 
impacting customer value.

Some of the ideas were simple and  
easy to implement: reducing complexity  
in the packaging and printed materials, 
switching to unbranded batteries, or 
replacing sewn labels with screen printing, 
for example. Others required more 
fundamental changes to the product: 
eliminating PCBs, reducing the size and 
thickness of the housing, or introducing 
surface mount components to reduce 
manufacturing costs. Finally, the company 
identified areas where it could eliminate 
features that were less valuable to  
users, such as an external power supply 
connector that was rarely used on what 
was essentially a portable device.

Discussions among functions during  
the teardown can also drive improvements. 
Conversations between the sales and 
design in the same company revealed  
the users found the elegant design of  
the product’s accessories particularly 
appealing. By eliminating the drawers  
where these accessories were stored  
and mounting them on external hooks, the 
company cut costs and emphasised one  
of the product’s most compelling features.

The DTV approach is already helping 
medical device companies gain a much 
richer understanding of customer needs  
– and meet those needs more cost-
effectively. While the approach has  
been proved in individual projects, some 
companies are now going further by 
building DTV skills and processes into 
their product development organisations. 
In a demanding but increasingly price-
sensitive market, the ability to focus  
keenly on customer value can offer critical 
competitive advantages. 
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What constitutes a good design package for 
medical device manufacturing?
Tom Ackrill: A good design package should be complete, 
suitably detailed and well structured. Of course, if a product 
has been developed following the Medical Device Directive, 
you would expect the design package to be suitably 
equipped for any prospective manufacturer to pick it up 
and run with it. 

A manufacturer should then be issued a device master 
record with an accurate bill of materials, including full  
part details and suppliers, together with any information  
on parts or components that are either critical or 
technically challenging. It may be that your device relies  
on a particular supply chain or key vendors, and this must 
be understood at the earliest stage. 

What makes certain medical devices more 
difficult to manufacture?
All devices have their complexities, but more often  
than not, the larger the device, the more complex it is to 
manufacture, as they tend to require more components, 
subassemblies and testing; however, smaller devices can 
present their own challenges. Intricate parts and small 
components can prove difficult for production teams to 
build; therefore, providing a pilot instrument during the 
design phase can help standardise processes for when  
the device is implemented into full-scale manufacturing. 
Products should be designed with manufacturability in 
mind, to ensure the build is as easy to repeat as possible. 

When during the design process should a 
manufacturer get involved? 
As early as possible. The earlier a manufacturer is  
involved, the easier it is to establish manufacturing volume 
expectations, cost parameters and regulatory requirements. 
It’s one thing having a product or device designed to 
perfection, but ensuring it gets to market on time and 
within budget is highly dependent on the transition period 
between design and manufacture. Early collaboration leads 
to faster development timescales and lower costs. 

When during the design for manufacturing 
phase have you seen potential stumbling 
blocks occur?
Lack of detail in the design package can often be an issue; 
for example, an insufficient bill of materials can trigger 

delays in the quotation process, ultimately causing 
setbacks in a product reaching manufacturing. 

Another common stumbling block appears during the 
review of a supply chain. We always advise our clients  
to select components that are widely available and  
have numerous substitutes; this reduces exposure to  
the volatility of the component markets and also prevents 
complex supply chains from getting out of control.

What critical steps must medical device start-
ups take to get the most value out of their 
design and manufacturing partner?
Select a partner that has relevant experience and a proven 
track record in manufacturing. Don’t get distracted by big 
buzzwords and flashy diagrams, because, ultimately, you 
want a manufacturer that can produce a device that works 
first time, every time. 

Good communication at all levels of a business is crucial. 
It’s important to meet everyone involved on a project, from 
the CEO to the individuals building the product. Not only 
does it keep the dialogue flowing, avoiding confusion or 
misunderstandings, but it’s reassuring to know you are in 
safe hands. 

Finally, don’t be afraid to accept change or admit 
mistakes. A manufacturing partner may suggest minor 
changes in a product’s design simply to make it more 
suitable for high-volume manufacture. Most of the time, 
they’ll work to improve your product because it’s better  
for all parties involved. 

What important question or consideration  
is often overlooked by medical device  
start-ups in their selection process of  
a contract manufacturing partner? 
‘What are your long-term plans?’ It’s important to ask your 
prospective manufacturer where they picture themselves in 
five, ten or even 20 years. When multiple tenders are on the 
table, and one manufacturer is offering a more competitive 
bid, it’s important to ask where they view themselves in the 
future. Putting it simply: if the price is too good to be true, 
it probably is. 

Transfer of a medical device 
into manufacturing
Tom Ackrill, the business development manager at ITL Group, discusses some of  
the pit falls that start-ups, and experienced companies, can fall into when selecting  
a contract manufacturing partner.

Further information
ITL Group
ta@itl.co.uk
www.itlmedical.com

MMI043_Intergrated Technology.indd   41 25/10/2018   13:51



•
•••

Specialty BladesLancets

Imagination Becomes Reality
Redefining what’s possible with

Photochemical Etching

Filters / Sieves

micrometal GmbH  24 Renkenrunsstraße  79379 Müllheim, Germany  Europe & Asia +49 7631 936 80  Americas +1 603 585 3325  www.micrometal.de/en

2 half page adverts (286x210).indd   1 25/10/2018   14:41



The contract manufacturing landscape has dramatically shifted in recent years, with a 
wave of consolidation among OEMs and contract manufacturing organisations (CMOs). 
As larger CMOs become the new normal, what are the implications for the industry as 
a whole? Elan Nat, associate director of the healthcare group at S&P Global, offers an 
insight following research the ratings company has conducted into this fast-paced sector.

contract
Expand 
and

I f you were a medical device 
manufacturer 20 years ago with 
a great idea for a product, you 

would probably expect to develop 
that product yourself. Given the 
complex regulatory landscape, not 
to mention the risks associated with 
medical products, outsourcing may 
have seemed like more trouble than it 
was worth. If you contracted any work 

at all, it was probably only a few 
specialist tasks. 

Since then, however, the industry 
has changed dramatically; contract 
manufacturing organisations (CMOs) 
are now integral to most business 
models. The vast majority of medical 
device companies outsource at least 
some of the manufacturing process, 
and the growth of outsourcing is widely 

expected to outpace the growth of 
the industry at large. According to a 
recent report by ResearchAndMarkets, 
the global medical device contract 
manufacturing market is forecast 
to grow by 10.77% a year until 2024. 

The rationale is clear – contract 
manufacturers typically promise 
faster time to market, increased agility, 
economies of scale and better return on 
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investment. In a competitive industry, 
subject to intense pricing and regulatory 
pressures, outsourcing is often seen as a 
way of protecting the bottom line. 

This is particularly the case as  
CMOs grow more sophisticated, evolving 
from simple suppliers (usually with a 
particular specialism), to so-called ‘one-
stop shops’. Especially in the case of 
smaller OEMs, for which manufacturing  
is not a core competency, the CMO  
can function as a true strategic partner, 
freeing them up to focus on research  
and development, and marketing. (With 

larger OEMs, which have the facilities 
they need, most manufacturing 
processes are still conducted in-house.) 

“For the OEMs, it’s an efficiency play, 
enabling them to really focus on what’s 
important for their growth, which is 
developing new products,” says Elan Nat, 
associate director of the healthcare group 
at S&P Global. “With the exception of 
Integer, the CMOs usually don’t have any 
IP on the device itself, but do retain the IP 
on the manufacturing process.” 

He adds that, although outsourced 
manufacturing is sometimes brought 

in-house, that’s quite a rare occurrence. 
On a similar note, it’s rare to find 
contracts moving from peer to peer  
– there are too many start-up costs  
and FDA approval processes to make 
this truly feasible. Most of the time,  
the movement is towards in-house 
processes being outsourced. 

Invest in health
Over the past few years, this trend  
has gathered pace. One of the most 
important changes the industry is seeing 
is a wave of consolidation, affecting 
OEMs and CMOs. Investors (private 
equity firms and institutional investors) 
are piling private capital into the 
healthcare sector, attracted to its 
resilience against economic downturns. 
And one of the ways they seek to add 
value is by acquiring and merging assets. 

This means that, while the contract 
manufacturing landscape remains  
highly fragmented, we are seeing a shift 
towards larger players with a full range 
of manufacturing capabilities. As a 
result, OEMs will be able to reduce their 
number of suppliers, simplifying the 
value chain. 

“There have been some product pricing 
pressures, which has led to a wave of 
consolidation among the OEMs,” says 
Nat. “As the OEMs gain scale, they’re 
looking to negotiate better arrangements 
with their customers and suppliers,  
and are pursuing larger CMOs that  
can facilitate their manufacturing needs.”

To run through just a few examples,  
in 2013, Phillips-Medsize acquired two 
manufacturing facilities from Adval Tech 
Group. A year later, Tecomet acquired  
3D Medical Manufacturing, along with 
Symmetry Medical’s OEM Solutions 
business. In 2015, Greatbatch acquired 
Lake Region Medical, rebranding the 
new entity as Integer. 

This deal, valued at $1.73 billion, 
made Integer one of the largest  
CMOs in the world, serving the  
cardiac, neuromodulation, orthopedics, 
vascular, advanced surgical and 
portable medical markets. 

“Through this transformative  
deal, Greatbatch has added scale and 
diversification to enhance customer access 
and experience,” said Thomas J Hook, the 
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president and CEO, on a release. “We  
will continue to execute our strategy to 
provide customers with a comprehensive 
portfolio of technologies and services 
while maintaining a strong financial 
profile to drive shareholder return.”

More recently, Integer sold its 
Advanced Surgical and Orthopedics 
product line to MedPlast (now rebranded 
as Viant). The transaction, which closed 
in July this year, marked MedPlast’s third 
acquisition in two years – it also recently  
acquired Vention Medical’s Device 
Manufacturing Services business  
along with Coastal Life Technologies 
(extending its services into assembly  
and packaging). These deals came about 
following MedPlast’s partnership with 
two strategic investment companies 
specialising in the healthcare sector. 

“We’re seeing movement in the space, 
and more optimisation, but it’s still a 
fragmented industry,” says Nat. “I don’t 
think the consolidation stage has ceased, 
so our expectation for all the large CMOs 
we follow is that they’ll continue to 

acquire and fill in the portfolio gaps.”
Nat’s company, S&P Global, provides 
corporate credit ratings for several 
medtech CMOs. In a 2016 report, fellow 
S&P analyst David Kaplan, CFA, makes 
the point that, “Despite near-term 

turbulence, rated US medical device 
contract manufacturers have healthy 
long-term prospects.” 

The turbulence, according to report, is 
due to a perfect storm of factors: increased 
pricing pressure, a drop in orders, and a 

Despite the complex nature of the work, CMOs are proving a valuable resource for the medical industry.

Irish Micro Mouldings off ers a full range of services, experti se, technologies, highly controlled and exact 
manufacturing processes that enable customers to take a project from concept, part design through to 
mould design, product development, prototyping, full producti on and commercialisati on.
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drop in new product launches that had 
occurred in 2015–16 following a wave  
of OEM consolidations, driven in part  
by OEMs reducing duplicate inventories 
and projects. 

“We also believe OEM customers  
with increased scale arising from recent 
consolidation are leveraging their greater 
scale and negotiating power to put 
pressure on their CMO partners to  
lower prices,” writes Kaplan. “In other 
instances, CMOs’ order volumes have 
dropped as some OEMs have been 
trying to reduce their inventories, 
especially at quarter-end, forcing the 
CMO to hold completed inventory.”

In many cases, CMOs are also feeling 
a trickle-down effect from the cost 
burdens placed on their customers.  
To take orthopaedics as an example,  
the Comprehensive Care for Joint 
Replacement model got under way in 
April 2016. A payment reform initiative 
for hip and knee replacements, it has 
placed pricing pressure on implants, 
which in turn has placed pressure  
on CMOs in the orthopaedics space.

Kaplan also questions the idea  
that OEMs are actually increasing, or 
planning to increase, the proportion of 
the manufacturing they are outsourcing 
– a potentially disheartening statement 
for CMOs. However, all is not lost  
– he describes the turbulence as,  
“a period of digestion following a  
wave of OEM consolidation”.

“Inventory reduction initiatives are 
finite and likely to be complete soon,”  
he writes. “We expect CMO industry 

growth to resume the low to mid-single-
digit growth rate we expect for the 
medical device industry.” 

In fact, the report claims that the 
long-term prospects are good, with 
growth expected to accelerate for  
the larger CMOs as the smaller ones 
lose business. However, since it’s  
so inefficient for OEMs to move their 
contracts between CMOs, most of those 
market share gains will occur as a result 
of new products, rather than as a result 
of OEMs ending relationships. 

The value of standing out
The report also rates three medtech 
CMOs – Greatbatch (now Integer), 
Philips-Medsize and Tecomet – which 
were rated B+, B and B respectively, as 
of March 2016. The similarities between 
these ratings are not surprising –  
S&P views the industry as somewhat 
commodity-like, with only minimal 
differences between established  
CMOs. Essentially, it is rare for a CMO  
to offer services that aren’t also offered 
elsewhere, meaning competition is based 
primarily on price. 

“One important factor in how  
we distinguish CMOs is customer 
concentration – one lost contract  
can materially affect a company’s 
performance,” says Nat. “Another factor 
is the diversification among segments 
and products. If you take a company  
like Spectrum Holdings, they have good 
diversification at the segment level. They 
can capture a lot of business relating  
to the manufacturing of plastics simply 

because the company has substantial 
in-house engineering and manufacturing 
expertise in extrusion processes, and in 
using various types of complex resin.” 

Despite their similarities, Nat adds 
that the greatest threat to a CMO  
is not generally other CMOs, but the 
OEMs themselves. 

“Each one of our CMOs are unique  
in that they’re not directly competing 
with one another – their competition  
is generally their customer, who could 
theoretically produce the same product 
should they chose to,” he says. “So  
the biggest risk for the CMO space in 
general is that they’re essentially not  
in control of their own destiny, rather, 
success or failure is highly dependent  
on the growth prospects of its customer 
base – the OEMs.”

Likewise, as CMOs grow and 
consolidate – even beginning to develop 
proprietary products – OEMs may have 
to contend with their one-time suppliers 
becoming rivals. As the market matures, 
it goes without saying that the average 
CMO-OEM relationship will change, and 
both sides will need to be mindful of the 
complications that could entail.

Although the report is two years old, 
Nat says that not much has changed  
– we are witnessing the same trends  
play out, as the industry grapples with 
the changes caused by consolidation.  
In the years to come, we can likely 
expect more of the same, with OEMs 
continuing to outsource many aspects  
of manufacturing and large CMOs 
working to optimise their portfolios. 

For OEMs, finding the right CMO often comes down to price, because the services offered by each company are similar across the board.
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A t a recent trade event, a conversation was 
overheard describing a manufacturing challenge 
that a person was having with their contract 

manufacturer. They were describing a particular 
component that they were being told was not mouldable. 
The problem was that it was mouldable, and the engineer 
was getting frustrated over the process. For whatever 
reason, the contract manufacturer did not have the 
expertise or knowledge to work through the design, so 
they said it was not possible.

This challenge is not limited to contract manufacturers; 
they, like most engineers, are just working hard towards  
a viable and robust finish. Internal design teams and 
manufacturing divisions can suffer the same blindness. 
The problem is reminiscent of the saying: How do you 
know what you don’t know? 

At some point, the process must be informed so that  
the full potential can be realised. So how do you overcome 
this potential dilemma?

Start with your ideal
First off, pushing the limits with any technology must  
bring some benefit to the equation. Weighing the potential 
value of a design versus a lesser ideal should be measured 
carefully. This is where it must be decided if microns matter.

If the answer is yes, then pursue until all options  
are exhausted. With micromoulding, there can be many 
roadblocks that get in the way: traditional moulders, resin 
suppliers, prototyping services or any person not familiar 
with the true capabilities of micromoulding can alter the 
direction of any project away from your goals.

Keep true to your ideal and find the experts with 
the technology.

Choosing your partners
It could be the case that an additional supplier might  
have to be introduced into the mix in order to achieve 
success. This is often challenging when corporate is 
working to reduce their supplier count or the contract 
manufacturer being worked with is not accustomed to 
third-party input. There may be challenge or pushback  
to this kind of request.

That being said, it’s common for a micromould  
supplier to supply one or two critical plastic components 
into the larger manufacturing mix. There’s a common 
belief that moulding is moulding, until you try pushing  
the limits to bring added value to your device or 
component. Do not let the difficulty of the logistics dictate 
the design.

Begin the process well
Because micromoulding is not just big moulding made 
smaller, there are a couple of important strategies to start 
the process off well.

First, have a micromoulder involved as early as  
possible. Do research, find out who has the right expertise 
for the job at hand and invite them to the conversation. 
Here is where it can be found out if what has been 
designed is manufacturable or not. The design for the 
manufacturability portion of the process should be fairly 
rigorous, especially if others have already said that the 
part is not producible. The micromoulder should be able  
to give ample feedback and a confidence level as to the 
success of the part.

Second, be prepared to work through the full 
manufacturing demand upfront. This is especially  
true for any project that will require special handling, 
packaging or quality processes. If microns mater, then  
a supplier better be able to validate it properly – and, 
equally as important, so will the incoming inspection 
processes. Unless the goal is to make a single part, 
discussing what success looks like for production  
is critical at the beginning for these complex and 
challenging designs.

These approaches may seem obvious but are often 
overlooked in the heat of the moment. The pressures  
and constraints most people face can sometimes create 
apathy. Resist the urge and carry on. It could just lead to 
the next great innovation. 

When microns matter: keys 
to launching a successful 
micromould project
There are many pitfalls along the road to an effective micromoulding project. Having a 
clear plan, understanding the challenges involved and, not least, choosing the correct 
partners are all crucial to success. Accumold is one of the leaders in its field, with 
over 30 years of experience dedicated to the art of micromoulding. 

Further information
Accumold
www.accu-mold.com
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P hillips-Medisize, a Molex company, has built on a 
scalable technology that benefits pharmaceutical 
clients, and their providers and patients; it has released 

its third-generation connected health platform, which builds  
on the success of the company’s first offering, including  
the first FDA-approved combination product for medication 
adherence, and incorporates more than a decade of experience 
in developing connected health solutions.

Using connectivity in drug delivery devices such as injectors 
and inhalers, helps pharmaceutical companies, healthcare 
professionals and patients improve the process of taking 
medication. In addition to medication tracking, these  
systems support patients through reminders, incentives and  
peer communities so as to improve disease management, 
medication adherence and, ideally, outcomes.

Integration of information
Phillips-Medisize teamed with industry-leading healthcare IT 
providers to develop a platform that addresses the key challenges 
faced by the industry. The cloud-based third-generation connected 
health platform is a secure, reliable and scalable medical device 
data system. Using an industry-leading health integration engine 
combined with a rich analytics tool, it can integrate patient data 
with electronic medical records and other data from pharmacy  
and IoT devices, allowing customers to conduct insightful analysis 
focused on improving medication adherence.

“Phillips-Medisize is a leader in connected health systems  
for medicine that is currently on the market, supporting patients 
daily across the globe. This new, advanced connected health 
platform builds on our deep knowledge and experience,” says Bill 
Welch, the chief technology officer for Phillips-Medisize. “For us, 
connected health is a strategy for better serving our customers 
and their patients, not a buzzword. We are unmatched in the 

industry with our global innovation, development and 
manufacturing capabilities to create end-to-end systems.”

As connected health systems begin to demonstrate 
incremental improvements in adherence and patient outcomes, 
Phillips-Medisize expects the market to grow. The third-
generation platform further demonstrates the company’s 
commitment to meeting industry, provider and patient needs by 
building technology that is sensible, scalable and cost-effective. 

The connected health solutions are driven by the companies 
connected health team and its global front-end-innovation 
team, which has expanded because of increased demand  
for device innovation and connected health services. Industry 
experts from leading consulting, medical technology and 
biopharma organisations have recently joined Phillips-
Medisize’s connected health leadership team; together,  
they bring more than 80 years’ experience across all facets of 
connected health, from deep electronics and communications 
technology, to the impact of digitalisation for our customers’ 
global sales and marketing plans. The front-end-innovation 
team works with clients to develop differentiated and drug-
specific strategies to better define clients’ connected health 
value propositions and enhance return on investment. 

Adhere today, and tomorrow
Connected health solutions benefit people across the pharmaceutical and healthcare 
industries by improving medication adherence and, consequently, disease management 
and outcomes. Phillips-Medisize hopes to achieve this with its latest, and most 
advanced, connected health platform.

Further information
Phillips-Medisize
www.phillipsmedisize.com

 Phillips-Medisize is a leader  
in connected health systems  
for medicine that is currently on  
the market, supporting patients  
daily across the globe. This  
new, advanced connected  
health platform builds on our  
deep knowledge and experience. 
– Bill Welch, Phillips-Medisize

Connected health solutions 
are proving to be an 

invaluable tool in ensuring 
medication adherence.
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How does the provision of stock components 
benefit medical device companies? 
Scott Herskovitz: Qosina provides complimentary samples  
on most of our components, so engineers can test them during 
prototyping, and research and development. For example, we have 
over 5,000 SKUs in stock in our warehouse, and we can supply our 
customers with one piece for review, 100 pieces for sampling and 
prototyping or thousands of pieces for production. 

Customers purchase from Qosina to eliminate the cost of tooling 
their own components and to receive immediate delivery from 
inventory. If a customer needs an item that is not a stock product 
in our catalogue, they don’t have to develop it from scratch. We will 
work to develop the part to the customer’s exact specifications. A 
slight alteration of an existing mould can be a cost-effective way  
to create a new part to meet customer requirements. 

We also know our customers’ time is valuable, so we want to 
help them efficiently manage their production system. We offer 
many solutions for supply chain management, and one such tool  
is the kanban blanket order. Our customers can receive quantity 
discounts, their components are released when they need them, 
and because the inventory stays in our warehouse until the 
customer is ready, they have more space in their facility for 
increased efficiency. With kanban, inventory levels align with 
actual consumption.

Qosina’s mission is to provide the best customer experience 
possible by helping our customers find, order, and receive  
quality medical components quickly and accurately. We strive to 
understand their business needs and be their partner in growth. 
We also support innovation by helping medical device engineers 
get their products to market faster and more efficiently. 

How does Qosina respond to changing 
regulations and industry standards?
As a medical device distributor, we have a responsibility to our 
customers to stay on top of industry regulations and standards, 
and to be especially focused on quality and safety.

An example of this is our commitment to the ISO 80369 
series of standards. These guidelines were created to improve 
patient safety and reduce the risk of small-bore misconnections 
used in liquid and gas healthcare applications. When the 
standards were introduced a few years ago, we knew our 
customers were relying on us to offer products that were not 
only ISO 80369-compliant, but to also closely monitor this ever-
changing set of regulations and stay current. And that’s exactly 
what we did. We carry a line of ISO 80369-compliant products 

called ENFit and NRFit, which include connectors, caps, 
stopcocks, syringes, needles and filters, and we continue  
to introduce new products as the standards evolve.

 
Qosina offers an engineering support service. 
How does this help companies bring products 
to market? 
Moving products to market is rarely easy. We understand our 
customers’ go-to-market challenges, so we want to help them get 
their product ahead of the competition as quickly and efficiently  
as possible. We offer a number of vital tools and cost-effective 
solutions to reduce their time to market. Our product development 
engineering team helps our customers run a material they have 
already specified in our tooling, adjust a stock design to suit their 
application, and quote secondary operations and partial assemblies 
– all free of charge. And we’re happy to assist companies of all 
sizes with projects of any scope. 

We’ve also just launched our new interactive catalogue of  
3D CAD models, which now enables our customers to instantly 
download configurable 3D-drawings of our components directly 
from our website. Customers can choose from over 100 file 
formats to download their component as a native CAD file, or 
they can use the interactive 3D PDF datasheet and share it with 
non-CAD team members. 

We will continue to add products to this catalogue; launching 
this programme is in direct response to customer requests, and 
we’re happy to offer them this new complimentary service. 

In addition, as I mentioned earlier, Qosina offers free  
samples of our products for evaluation and testing. We know  
that sampling is essential to the design and development 
process. Customers want to experiment with many different 
products while determining what to spec into a design. From 
sizes and colours to materials and pricing, all are considered to  

The vital components for 
a successful business
The use of stock components can reduce costs and improve efficiency for medical device 
companies. Scott Herskovitz, the president and CEO of Qosina, explains how innovation, 
quality, and a customer-centric approach helps engineers to find the best solutions to 
specific projects and needs. 

Customers can download 3D CAD models of Qosina’s components  
from the company’s website. 
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be pivotal to the decision-making process. Our samples are 
perfect for building prototypes, testing different sterilisation 
methods and validating bonding agents.

In what other ways can Qosina assist  
in product design and development? 
We want to be the one-stop source for our customers. By 
streamlining their vendors and using only Qosina, they avoid  
the hassle of having several different sources for one project. Also,  
with one vendor, they can set up second sources from different 
manufacturing facilities at the same time to ensure a completely 
secure supply chain. They can also reduce overhead costs by 
consolidating purchases and suppliers with one order.

Additionally, we support our customers’ questions and concerns 
with a full documentation packet, which includes safety data 
sheets, technical data sheets, and compatibility information  
to ensure they are qualifying the appropriate material for their 
projects and complying with government regulations. We realise 
our customers are working on multiple projects simultaneously, so 
we make this data readily available, which allows them to focus on 
other aspects of their project.

Soon, we plan to make this documentation available on our 
website for most of our medical products. Customers will be able 
to access the documents and download them on demand. 

How has Qosina’s product catalogue evolved? 
We’ve been told by medical device engineers that our catalogue  
is the authoritative component resource guide. Our first catalogue, 
which was a four-page flyer, was printed in the early 1980s shortly 
after the company was founded. At that time, our product offering 
consisted of fewer than 100 components. The first product we sold 
was the slide clamp, which remains one of our most popular items 
today. As Qosina grew, our catalogue evolved as well. Our 2018 
catalogue includes more than 500 pages of full-scale illustrations 
on a 1cm grid and over 150 new parts. Readers can conveniently 
search the catalogue by category or function to locate the 
appropriate product for any application. 

Our catalogue and product offering may have changed 
significantly during our 38-year history, but our integrity, high-

quality products and dedication to our customers has remained 
the same. 

What other customer-centric innovations has 
Qosina developed?
By the time this article is published, we will have just launched  
our brand-new website. When developing the new site, our 
primary objective was to create a more interactive and meaningful 
customer experience. We’ve added new features to improve 
navigation and provide easier access to our products and services. 
We worked hard to make the new site fresh and modern, but  
more importantly, we filled it with valuable content and tools  
our customers can use. We hope they will have an enhanced 
experience – from the medical device development process to 
ordering production quantities.

The new features include more streamlined menus; 
downloadable resource documentation, including the CAD 
drawings; and more informative content and landing pages.

What is the next step for Qosina?
Qosina’s marketing team is always conducting market research 
to identify our customers’ needs. We want to know what our 
customers want, and how they feel about our products and 
services. We also want to learn about problems they may have 
and develop useful, thoughtful solutions. Customer feedback  
will help us make decisions on how to direct our future 
marketing efforts. We pride ourselves on having a business 
culture that is built around our customers’ needs, and we are 
happy to be their trusted supplier

Qosina will be exhibiting at the Compamed trade show  
at stand 8AL16, showcasing our vast array of medical OEM 
components. We’ll also have our knowledgeable sales and 
product development team on hand to answer any questions 
about our product offering. 

Further information
Qosina
www.qosina.com

Qosina holds over 5,000 SKUs in stock in its warehouse, and can supply 
customers with a single piece for review, 100 pieces for sampling and 

prototyping or thousands of pieces for production.
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Automation and artifi cial intelligence are having a major global impact, not least in 
manufacturing. Use of this technology means better data insights, improved trouble-
shooting and faster procedures, resulting in a more effi cient factory fl ow. Emma Green 
explores the current and future developments in artifi cial intelligence, including the use 
of robotics to enhance the manufacturing process. 

dawn
Mechanical 

T he automation and artificial 
intelligence (AI) used 
today forms part of the fourth 

industrial revolution, known as industry 
4.0. The first of these revolutions was 
mechanisation, occurring in the 18th 
and 19th centuries in Europe and the US, 
characterised by the transformation from 
rural to industrial societies. The second 
was mass production, which took place 
during 1870–1914. It was a period 
of growth for pre-existing industries 
and expansion of new ones, such 
as steel, oil and electricity. 

The third was the digital revolution, 
which began in the 1980s and is 
ongoing. It refers to the technological 
advancements from analogue electronic 
and mechanical devices to the digital 
technology available today.

Research has estimated that as much as 
80% of the recent advances in AI arose from 

improvements in computation over 
the past 20 years. Computation is not 
merely providing the hardware but also the 
sophistication of the algorithms. Regardless 
of the technology used for manufacturing, 
the priorities of safety, quality, productivity 
and profitability remain constant. 

Smart manufacturing
AI is often discussed as being a single 

entity, but it is actually an umbrella 
term going back to the 1950s. 

It involves two key elements: 
relevant data and specific 
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rules about how to analyse that data. 
These rules usually comprise binary 
questions that a computer program 
asks in sequence until it is able to 
provide a relevant answer. If an answer 
cannot be reached, more rules need  
to be created that are specific to  
the problem trying to be solved. 

There are a number of data  
sources that can be used within  
smart manufacturing, such as incoming 
inspection, in-process inspection, testing, 
equipment monitoring, production data, 
as well as planning and field data. 

AI provides a mechanism to collect  
and analyse these systematically, providing 
valuable insights. 

In order to analyse this mass of data, it 
must be able to be stored. It is possible to 
upload all of the data to cloud storage, but 
the overwhelming amount of data makes 
this an impractical solution because of  
the inherent limitations of a network. 
Furthermore, it is difficult to gain timely 
insights from this data, because by the 
time it has been uploaded to the cloud, 
analysed and returned, it is too late. An 
alternative is edge computing, a form of 

cloud computing that uses a network  
of remote servers to store, manage  
and process data. Edge computing  
works much faster, so findings from data  
analysis can be more quickly acted upon. 

Although collecting and analysing  
large amounts of data is valuable for 
optimising the manufacturing process,  
this implementation can be problematic. 
There are two main issues that can occur. 
The first is that data is micromanaged, 
where unnecessary data is collected and 
analysed that does not provide any useful 
insights. This wastes precious time and 
resources. The second potential for misuse 
is through issues with cybersecurity. It is 
therefore hugely important that efforts are 
made to ensure that all the data collected 
and analysed is not easily stolen. 

Kept in focus 
Medical device companies, such  
as Carl Zeiss Vision Care, are already  
using smart manufacturing technology. 
They produce precision optics, which 
are customised to order. Making these 
devices involves obtaining the raw 
materials, forming the glass, and putting 
the glass through a number of finishing 
operations and quality controls. Carl 
Zeiss Vision Care use DXC technology 
to monitor the manufacturing process. 
Labour, production, quality, equipment 
and environmental data are generated, 
which allows them to predict when  
a problem will arise and then respond 
immediately. This ensures that any 
issues are addressed before they  
have the chance to impact output. 

An exciting development within AI is 
machine learning (ML). This relies upon 
neural networks, which are modelled on 
the human brain and nervous system.  
ML can sort information into categories 
based upon their characteristics. This 
means that it is not always necessary  
to label the data. ML uses probability to 
make decisions with a reasonable degree 
of certainty, and is thus a trial and error 
method. ML is also able to refine itself 
when given feedback about its outputs, 
making modifications to prevent similar 
problems from occurring in the future. 

“It’s opening a lot of doors and making 
complex analysis more possible in a 
wide range of applications,” says Dave 

Materials Testing Systems 
for the Medical Industry

walter+bai ag 
Testing Machines
Industriestrasse 4 
8224 Löhningen, Switzerland
Tel. +41 52 687 25 25
Fax +41 52 687 25 20

info@walterbai.com
www.walterbai.com

MMI041_Walter+Bai.indd   5 08/09/2017   09:21

MMI043_012_AI Automation.indd   54 26/10/2018   08:09



Insight > Manufacturing technology

Medical Device Developments | www.medicaldevice-developments.com 55

Saunders, the chief technology officer  
of Galen Robotics. “A great rule of thumb, 
from Stanford’s Dr Andrew Ng, is that 
anything a human can ‘think through’  
in a second or less is a possible 
candidate for AI or machine learning.” 

Digging deeper, ML can be divided into 
supervised and unsupervised learning. 
Supervised learning is where the machine 
is made to learn explicitly. Data with a 
clearly defined input is provided as well 
as direct feedback. This type of learning  
is able to predict outcomes as well as 
resolve problems with classification and 
regression. For example, there is a target 
temperature for injection moulding. The 
ML algorithm would then be provided 
with passive data on sensors so that it  
is able to determine what is inside and 
outside of range. 

Unsupervised learning is where the 
machine understands the data and is  
able to identity patterns. Evaluation is 
indirect and it is not able to make specific 
predictions. An example is machine vision, 
where the system is fed large volumes of 

data and, through looking at several  
layers of the data, is able to determine  
the key features and how to improve them. 

Supervised and unsupervised learning 
can be combined through the use  
of human-in-the-loop systems. In this 
approach, humans are directly involved  

in training, tuning and testing data  
for a particular ML algorithm. 

Research suggests that a variant of 
Pareto’s 80:20 rule is consistent with  
most ML systems, with 80% being AI 
driven, 19% being human input and  
1% due to randomness. 

Although a number of data sources can be used with smart manufacturing, AI has the ability  
to collect and analyse the varied types, providing insight on possible improvements.

Protomatic is is a prototype and production CNC 
manufacturer specializing in orthopedic and cardiovascular 
medical devices and tools. 

Our expertise in CNC milling, turning, and multi-axis 
mill-turn applications enables us to bring products to market, 
support production and form long-lasting medical 
partnerships. 

We are ISO-9001:2015 and ISO-13485:2016 registered; and 
take pride in knowing that our dedication to precision and 
quality results in parts that can indeed save lives. 
 

2125 Bishop Circle West, 
Dexter, MI 48130, USA

Sales@Protomatic.com
ProtomaticMedical.com
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Our part is saving lives.
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Although human-in-the-loop  
systems are useful because they ensure 
that ultimate control rests with humans, 
they do have limitations. For example, 
prompt responses are required to prevent 
humans becoming the bottleneck in the 
manufacturing process. In addition, such 
systems demand a high level of expertise 
and alertness, which is not always 
feasible. This type of intelligence is  
thus inherently limited. 

The robots are coming 
Greater flexibility is afforded through  
the use of robotics, which are designed 
to mimic human thinking and behaviour. 
Industrial robots are the fastest growing 
area of robotics within medical device 
manufacturing. They are automated, 
programmable and capable of movement 
on two or more axes. Some are 
programmed to carry out specific  
actions repeatedly with a high degree  
of accuracy. Others are more flexible  
and can operate on a range of objects.

“Advances in artificial intelligence  
have allowed robots to learn, watch and 

expand their capabilities,” says Kiyonori 
Inaba, general manager of Fanuc. “Deep 
learning has also cut time-intensive robot 
behaviour programming.” 

Robots can work either collaboratively 
or independently from humans in the 
manufacturing process. Cobots, which 
work collaboratively, are designed to be 
implemented within the manufacturer’s 
existing infrastructure, without the  
need for safety caging, allowing them  
to interact with human line workers. 
They are ideal for many tasks typically 
completed by humans, such as 
packaging, and so they can be easily 
inserted into the line. Incorporating 
cobots in the manufacturing process  
for extremely precise and quality-driven 
aspects of the medical device industry 
can help reduce human error and 
improve quality. This is particularly 
useful in medical device packaging, 
where ineffective packaging has a 
negative impact on the efficacy of a 
medical device or can even result in  
the entire device failing to get to market. 

One company that has benefitted  
from using cobots is Tegra 
Medical. The company 
was facing reduced 
profits as a result of 
increased development 
costs and customer-
demanded price cuts. 
Tegra turned to Universal 
Robots to keep up with 
customer demands and 
to reduce costs. By using 
three robotic-arm devices 
from Universal Robots, 
Tegra was able to double 
throughput and free up 11 
full-time positions to tend 
to other processes. 

“Being in the medical 
industry, we can’t 
change our process 
without notifying our 
customers and going 
through validation 
activity,” says Hal 
Blenkhorn, the director 
of engineering at Tegra 
Medical. “But by simply 
replacing the operator 
with a robot, we just 

changed the handling of components 
in-between the processes. That was  
a huge win for us. With the Universal 
Robot robots, we only get a few rejects 
per day. Before, that number was 
significantly higher.” 

Another way that robots can be  
used in a collaborative way is with 
exoskeletons, predicted by ABI 
Research to become a $2 billion 
industry by 2025. These are devices 
worn by workers to provide support to 
their activities. They can help to lower 
work-related injuries, reduce money 
spent on medical expenses and sick 
leave, and lower work fatigue, which  
all helps to boost productivity. When 
sensors are used within this technology, 
for example when wearing haptic 
gloves, the human ability of how to 
perform the operation can also be 
translated into machine intelligence. 

Vision-guided robots also offer 
a number of benefits within 
manufacturing. This is where machine 
vision is used to locate a part and 
automatically communicate the location 
to the robot. This technology has  
been around for two decades but has 
become increasingly popular because  
of developments in deep learning,  
which have made machine vision  
more powerful. In the next few years, 
likely advances include automation  
of inspection and defect detection. 

Challenge accepted 
The future development of AI is  
faced with a number of challenges. 
These include the ongoing demand  
for mission-critical decision making, 
involving timely and safe judgments 
within an inherently unpredictable 
environment. Another key challenge  
is the current lack of understanding 
about how AI makes decisions. This 
makes for a lot of uncertainty about  
AI technology being more readily 
implemented. There is also a need to 
ensure that AI developments remain 
compliant with ongoing shifts in 
policies and procedures. Despite  
these challenges, AI is clearly here  
to stay, and consistently offering  
huge potential for current and  
future manufacturing processes. 
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What prompted Mikron’s entry 
into the medtech industry?
Jean-François Bauer: We started 
designing assembly automation  
systems in 1976, based on our machining 
experience, which stretches all the  
way back to 1908. The first industry,  
we served was the household, with door 
hinges, gas valves and lookers, followed by 
electrical industries and consumer goods. 
Building lines for automotive airbag gas 
generators gave us knowledge in precision 
and traceability. At the end of the 1980s, 
we asked our UK sales team to look  
after the medtech market as we had the 
knowledge to address it. At the start of  
the following decade we began work on 
our first project, and this was the start of 
our success in this industry.

What lessons has the company learned from  
its work in the automotive, consumer goods  
and electrical industries that it has applied  
in its services for the medtech sector?
Our work in the automotive sector granted us intricate 
knowledge of traceability and data storage management.  
For example, when assembling a gas generator, every process 
needs to be totally under control, tested and validated, simply 
because no final functional test can be done. The consumer 
goods sector also gave us process knowledge for plastic 
components, as well as the outside body shape aesthetic 
conformity. Management of variants was the point in the 
electrical industry. All of this knowledge generated by our 
engineering teams made us a perfect fit for the production  
of assembly lines for medical devices. 

In what types of medical devices can we see 
Mikron’s expertise in play?
At Mikron, we’re especially interested in targeting disposable 
devices that one can hold in the palm of their hand. These 
include inhalers, pen injectors, auto-injectors, wearables, point 
of care, catheters, safety syringes and molecular diagnostics 
devices. Our expertise lies especially in the development and 

integration of complex processes for 
production output for up to 400 devices  
a minute, and we offer scalable solutions 
from the first idea to the highest-
performance solutions.

What are Mikron’s ‘design for 
assembly’ experience and ‘proof 
of principle’ capabilities, and how 
do they help guide the customer 
through the design process of a 
product through to its completion 
on the assembly line?
Our vast experience on high-speed, 
complex process development and 
integration calls for our expertise; 
increasingly, we are asked by our customers 
to give advice on design for assembly  
or design for manufacturing. The level of  

our involvement depends on the maturity of 
the market, the customer’s knowledge of automation and their 
strategy. Proof of principle is one of the key successes for the 
future of automated assembly line efficiency. This step is nigh-on 
crucial, especially for new device, in ensuring that the feasibility, 
the efficiency and the reliability of the process is guaranteed at 
any level of automation. Our Mikron scalable strategy is 100%  
set up in this direction.

Can you tell us about Mikron’s customer service 
after the point of purchase?
We offer, aside from spare parts, a continuous improvement 
programme of the line for our customers, as well as  
specific training, maintenance programmes and connected 
services. Our offering also extends to services that  
include data management, remote control and preventive 
maintenance. In the near future, we’ll also be offering more 
value-added services. In short, we are the partner of our 
customer for the entire life cycle of their products. 

Automation expertise for 
the medtech industry
Medical devices of all types require precision machining. Medical Device Developments 
talks to somebody who knows this well, Jean-François Bauer, the head of marketing 
and business development at Mikron Automation, about how the Swiss company 
has applied its wide experience in the consumer goods, electrical and automotive 
sectors to the intricate field of pharmaceutical and medical devices.

Further information
Mikron Automation
www.mikron.com/automation 

Mikron has over 40 years’ experience in 
designing assembly automation systems.
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D epending on the supplier and application, 
infusion bags are made of various synthetics, 
such as polypropylene, EVA or PVC, often  

in multiple layers. The popularity of the infusion bag 
among doctors and nursing staff is easy to explain: 
handling is simple, infusion bags collapse completely 
when empty, the drip chamber cannot run dry and no 
venting is required. They can also be quickly adapted  
to pressurised infusion. 

Customised production
The infusion bag has made itself indispensable in medical 
care. But what are the key factors in producing and filling 
the bags? 

Fabricating the infusion bag from a tubular film, and 
then filling and sealing it, call for the highest standards  
in precision, reproducibility and speed. Series KFFS 
machines from Kiefel, based in Freilassing, produce and  
fill as many as 6,000 infusion bags an hour. In the KFFS 
line, a single machine with various work stations takes 
care of producing, filling and sealing the bags. 

The first step consists of creating the bag from a 
continuous tube of single or multilayer synthetic and 
sealing it by means of thermal-contact welding. In this 
process, the film is heated to its melting point and then 
crimped into the proper shape. Virtually no limits are 
imposed on the seam’s configurations – regardless  
of whether the bag has one chamber or several. This  
process is employed wherever automated production  
of absolutely leakproof containers for liquids or gasses  
is concerned. 

A safe and well-tested system that ensures  
the highest quality
Kiefel fine-tunes production parameters and customised 
assembly with each client. In this way, infusion bags  
with infusion ports, injection ports and transfer cannula 
are washed or evacuated with nitrogen. Labelling and 
printing of the finished product is also part of the process.

Bag contents must always be of high quality. The Kiefel 
system precludes the risks and dangers of contamination 
during filling. The machine welds the bag, port and 
periphery in a single enclosure. A transport system 
tensions the film during the entire process so that  
weld quality and production speed are always in sync. 

Immediately after the welding process, the machine 
separates the individual bags and delivers them to  
the filling unit.

Bag capacities of 40–6,000ml are entirely feasible.  
The fully automated unit fills the infusion bags in seconds. 
Highly accurate mass flow meters, fill-level monitoring, 
measurement of residual oxygen content and the 
automatic closure of the infusion bag provides short 
production times with continuous quality control. It goes 
without saying that cleaning-in-place and sterilisation-in-
place are available for the entire system. 

A global, integrated solution 
In addition to the fully automated, integrated welding  
and filling systems, the company also offers self-contained 
filling or welding units. The advantages of the integrated 
solution include compact design, precise bag assembly 
through thermal-contact welding and extremely precise 
filling technology. 

Kiefel develops and produces high-quality machines  
for processing plastic films, and its customers include  
well-known manufacturers from the automotive, medical 
engineering, appliance and packaging industries. Kiefel has a 
global presence thanks to its sales and service branches in the 
US, France, Netherlands, Russia, China, Brazil, Indonesia and 
India, as well as sales partners in more than 60 countries. 

Precision manufacturing  
of essential equipment
Plastic film materials are a vital component of many medical devices, such as infusion 
bags, and German company Kiefel is a global leader when it comes to developing 
machines that produce such materials to the highest quality. 

Further information
Kiefel
www.kiefel.com 

A thermal-contact welding machine for the production of infusion bags.
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Last year, retinal implant company Bionic Vision Technologies raised $18 million  
to develop and commercialise its bionic eye, and it is using the new funds to begin  
a human clinical trial of its implant in patients with retinitis pigmentosa. Abi Millar talks 
to Julie Anne Quinn, the CEO of the company, to find out more about its retinal 
devices and its plans to bring them to global markets.

beholder
the theofeye

Behind

I n April, the Australian medical 
device company Bionic Vision 
Technologies (BVT) announced  

an important milestone: it had raised  
$18 million to develop and commercialise 
its bionic eye. This device holds  
potential for the thousands of people 
worldwide with retinitis pigmentosa;  
in short, restoring sight to the blind.

The device was conceived in 2010, 
when Bionic Vision Australia (BVA),  
a consortium of five leading universities 
and research institutes, received a A$50 
($35.7) million grant from the Australian 
Research Council. The hope was that 
BVA might be able to do for retinal 
implants what Cochlear Limited  
had done for hearing aids.

Over the next six years, BVA 
designed an early prototype and tested 
the device in its Melbourne laboratory. 
Although the implant was not yet 
commercial, the consortium was  
careful to capture the intellectual 
property that resulted. BVT was  
duly established in order to hold  
the rights to the technology. 
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“Throughout the course of our research 
programme, we had a successful clinical 
trial of our first prototype device,” says Julie 
Anne Quinn, the CEO of BVT. “We were 
able to successfully prove that the approach 
we took could elicit a sense of vision in 
three patients who had blindness due to 
retinitis pigmentosa. So, armed with that 
data, we developed our next device. But 
commercial funding was necessary in order 
to take this device to a clinical trial.”

After pursuing a number of investors, 
BVT eventually struck gold in the form  
of Hong Kong-based companies China 
Huarong International Holdings and 
State Path Capital. Alastair Lam, the 
chairman of State Path Capital, has said 
that the technology has the potential to 
transform the lives of millions of people 
addressing a large unmet need.

A universal problem
At present, patients with retinitis 
pigmentosa have no treatment options. 
The condition, one of the leading causes 
of inherited blindness, is characterised 
by the progressive loss of photoreceptor 
cells and peripheral vision, and affects 
around 1.5 million people worldwide.

“The incidences of this condition  
vary depending on where you live in the 
world, with the highest rates in India and 
China,” says Quinn. “Generally, people 
with this condition start having poor 
eyesight in their teens and into early 
adulthood, and progressively their vision 
deteriorates. Usually by their 30s, or even 
earlier in some cases, they may not be 
able to see anything at all.”

BVT hopes its bionic eye will be  
able to reverse this trajectory, allowing 
sufferers to navigate their environments 
without relying on a guide dog or cane.

“We believe our device will help people 
become more independent, and certainly 
that’s what our prototype studies 
showed,” says Quinn. “They won’t see 
vision perfectly, but there will be shapes 
and outlines, and contrasts, and dark and 
light – and, ultimately, we hope they can 
read large print. Hopefully, technology will 
one day give them the ability to see faces, 
but that’s a way off yet.”

Visionary procedures
BVT’s devices work via a complex 
technology, with several steps involved. 
“The patient wears a pair of glasses with  

a camera attached, and that camera then 
signals through to a processing unit about 
the size of a cellphone, which the patient 
wears externally,” says Quinn. “The 
message is then transmitted through a 
wire up to a stimulator that is implanted 
just above the ear, which in turn gives  
a message through to an implant that  
is planted just behind the eye.”

The implant in question contains 
electrodes, which pulse once the message 
arrives. This stimulates the remaining 
retinal nerve cells to communicate with 
the visual cortex. Over time, the patient 
learns to interpret the corresponding 
visual patterns, enabling them to ‘see’ 
what’s in front of them. This outcome  
is only possibly thanks to the immense 
plasticity of the brain.

Although this is not, in itself, a novel 
technique – all bionic eyes function in a 
similar way – BVT believes its technology 
is safer and more effective than what  
has come before. According to Quinn,  
the product has two clear advantages 
over its competitors.

“One is that we use a much safer and 
more straightforward surgical procedure,” 
she says. “Other companies tack their 

Many devices are placed on top of the retina, but BVT’s is placed behind the eye, which makes for an easier surgical procedure.
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device on top of the retina, meaning 
there’s the potential for air interference, 
and it’s hard to remove the device without 
causing damage to the eye. But because 
ours is placed behind the eye in the 
suprachoroidal space, we believe surgeons 
will like the procedure a lot more.”

When BVT tested its prototype device, 
there were no reports of serious adverse 
effects. If this holds true of its current 
device, it will represent a clear upgrade 
from other bionic eyes on the market,  
for which the surgery has caused a risky 
increases in intraocular pressure and a 
high rate of infection.

“Another advantage is in our vision-
processing software,” says Quinn. “Having 
had the benefit of a government research 
grant, we have put a lot of effort into 
developing computer vision algorithms, 
which we believe will be far superior.”

Into the real world 
At present, BVT is negotiating with its 
research partners to commence its next 
clinical trial. Like the proof of concept 
study, the trial will recruit a handful  
of patients and monitor them for up to 
two years. However, while the proof of 
concept study only monitored patients  
in the clinic, this time they will be able  
to use the device in a real-world setting, 
with a view to assessing their mobility 
and independence.

“Over the coming months, the patients 
will be implanted with their device here  
in Melbourne, and then once they’ve 
recovered from the surgery, they’ll come 
back into the laboratory,” says Quinn. “At 
this stage, we have to tailor the signals for 

every patient and train them in how to  
use the system, and then they’ll be able to 
use the device at home. They will continue 
to come into the laboratory periodically so 
we can check their eye health and make 
any tweaks that are needed.”

BVT will also continue to work on  
its broader technology pipeline, which 
revolves around novel approaches to 
electrode arrangement and stimulation. 
The data that comes out of the clinical trial 
will help inform the product development.

The next step will be to set up larger-
scale manufacturing, as well as seeking  
a bigger cohort of patients for the  
next round of testing. This will most 
likely be conducted outside Australia. 
Should everything go according to plan, 
BVT will then seek regulatory approval 
across key markets, paving the way for  
a commercial launch.

“Obviously, we’ll start in Australia,  
but we really need to get international 
regulatory approval,” says Quinn.  
“Initially, we would like to get the 
CE-mark approval, which would mean  
we could sell into Europe and would 
enable us to move pretty swiftly through 
the regulatory bodies in Asian countries.”

She adds that, because the 
investment has come from Hong Kong, 
the investors are particularly interested 
in the health of the Chinese population, 
making China an obvious market to 
head into. Broadly, though, the company 
is hoping to bring the device to the 
communities that need it most.

“The device could hit these markets 
within the next three years,” says Quinn. 
“But let’s see how it goes.” 

The devices could help patients to see shapes and outlines; the end goal being the ability to read large print.

3D printing of bionic 
eye in sight
A team of researchers at the 
University of Minnesota have,  
for the first time, fully 3D printed  
an array of light receptors on a 
hemispherical surface.

Researchers started with a 
hemispherical glass dome to  
show how they could overcome  
the challenge of printing electronics 
on a curved surface. Using their 
custom-built 3D printer, they started 
with a base ink of silver particles. 
The dispensed ink stayed in place 
and dried uniformly instead of 
running down the curved surface. 
The researchers then used 
semiconducting polymer materials 
to print photodiodes, which convert 
light into electricity. The entire 
process took about an hour.

“Bionic eyes are usually thought 
of as science fiction, but using  
a multimaterial 3D printer, we are 
closer than ever,” says Michael 
McAlpine, a co-author of the study, 
which was published in August’s 
Advanced Materials. 

McAlpine says the most 
surprising part of the process  
was the 25% efficiency they 
achieved in converting the  
light into electricity with the fully 
3D-printed semiconductors.

“We have a long way to go to 
routinely and reliably print active 
electronics, but our 3D-printed 
semiconductors are now starting  
to show that they could potentially 
rival the efficiency of semiconducting 
devices fabricated in microfabrication 
facilities,” McAlpine said. “Plus, we 
can easily print a semiconducting 
device on a curved surface.”

McAlpine and his team are  
known for integrating 3D printing, 
electronics and biology on a single 
platform. They received international 
attention a few years ago  
for printing a bionic ear. Since  
then, they have 3D printed life-like 
artificial organs for surgical practice, 
electronic fabric that could serve  
as bionic skin, electronics directly 
on to a moving hand, and cells  
and scaffolds that could help people 
living with spinal cord injuries regain 
some function.

He says the next steps are  
to create a prototype with more  
light receptors that provide greater 
efficiency. They’d also like to find a 
way to print on a soft hemispherical 
material that can be implanted into 
a real eye.
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T he heart is an extremely complex organ. As the 
physicians at the Texas Cardiac Arrhythmia Institute 
(TCAI) can attest, no two human hearts are exactly 

the same. 
Due to the organ’s complexity, it is virtually impossible for 

even the most brilliant physician to diagnose a heart condition 
without extensive imaging of the patient’s heart. Even with 
the incredible progress made in obtaining results from CT 
scans, echocardiograms and ultrasounds, cardiologists agree 
that there is no comparison for being able to see an actual 
model of a patient’s heart – one that a doctor can physically 
hold in their hands. 

Dr Vikram Devaraj, director of solid materials research  
for the Texas Cardiac Arrhythmia Research Foundation,  
had the idea to improve upon the preparation for open- 
heart surgery by using 3D-printing technology to give  
the physicians at TCAI access to anatomically accurate 
representations of their patients’ hearts. “Dr Horton,  
Dr Beaman and I came together on this project to figure  
out a way to make additive manufactured models of the  
heart from direct CT scans,” Devaraj explains. 

Looking to the experts
However, without the budget, capacity or expertise needed  
to own and operate an additive manufacturing system,  
Devaraj and TCAI turned to Stratasys Direct Manufacturing  
for its expertise and guidance in additive manufacturing,  
along with the security in knowing its files would be handled 
safely and confidentially. Stratasys’ ability to print models of 
patients’ hearts on demand, with extreme precision and rapid 
turnaround, only made Devaraj and his team more confident in 
the success of the project. 

As Devaraj explains, the computer-aided design  
(CAD) files used to create the models are taken directly  
from the patient’s CT scans so the printed heart model is  
an extremely accurate representation of the patient’s own 
anatomy. Stratasys Direct Manufacturing then optimises  
the CAD file for 3D printing and uses stereolithography (SL) 
technology to build the models. SL uses UV lasers to cure  
liquid resins layer by layer and is one of the most precise 
3D-printing technologies. 

“We chose to produce the models with Somos  
WaterShed XC 11122, from DSM’s additive manufucturing 
business, due to its clarity and precision,” says Chuck  
Alexander, director of product management at Stratasys Direct 
Manufacturing. “When examining the 3D-printed model, the 
clarity provides doctors and patients a chance to see intricate 
internal valve structures and to better prepare for the procedure. 
In addition, this material has a high level of dimensional stability, 
which is critical as the model must retain its proper dimensions.” 

“It’s a way to look at the internal organs without having to  
open someone up. And even if you open someone up, it’s not  
the same; it doesn’t look the same,” explains cardiac arrhythmia 
specialist Dr Rodney Horton, who worked alongside Devaraj  
to bring his idea to life. “Having this type of three-dimensional 
mapping and printing an actual heart of that particular patient is 
invaluable in speeding up and improving the safety and efficacy  
of procedures. Not only has it made my work with patients and my 
clinical practice better, but it has also opened up the opportunity 
for improving on medical devices themselves, coming up with 
applications you wouldn’t have otherwise thought of because you 
can spin the model around in your hand and see connections and 
geometric orientations that you would not have recognised before.”

Stratasys Direct Manufacturing works directly with  
TCAI on an ongoing basis in order to produce hearts printed  
from CT scans. The hearts are printed and delivered to the 
physicians in a matter of hours, enabling the physicians to study 
the models before performing open-heart surgery on a patient.  
As Dr Horton puts it, “If a surgeon needs to repair something, 
they have this in their hand before they open up the chest.  
So it’s enormously valuable from that standpoint.”

The ability to produce unique patient models is just one  
way additive manufacturing has shifted the healthcare industry 
away from a one-size-fits-all approach to a more patient specific 
solution for improving outcomes. Freed from the design and 
capital constraints of traditional manufacturing – and with further 
advancements in additive materials from DSM and processes 
from Stratasys Direct Manufacturing – doctors and medical 
institutions will continue finding new ways to provide better  
care for all of us. 

Hands on heart
A look at how DSM’s Somos materials and Stratasys Direct Manufacturing are 
improving heart surgery with unique, 3D-printed patient models.

Further information
DSM
www.dsm.com/additive-manufacturing

A 3D-printed model of a patient’s heart can provide huge benefits  
to cardiologists.
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A s an ISO 13485-certified supplier of engineered plastic 
components and devices, Roncelli Plastics works closely 
with medical facilities and professionals to construct 

custom designs that overcome complex challenges. Its product 
line has been tested and approved by medical device experts 
requiring faultless quality. Roncelli Plastics has built a name for 
innovative technologies, high-quality products and responsive 
customer service. Its 42,000ft² facility engineers a variety of plastic 
components and devices via 3D printing, cleanroom assembly, 
CNC machining, engineering and design support, rapid prototype 
machining and non-compromising QA processes.

Typically, the company’s medical device components are 
derived of peek optima, virgin peek, carbon-filled peek, Ultem  
(pei), pps, Rade (ppsu), ultra-high-molecular-weight pe, Noryl (ppe) 
and others. Its current line of products includes spinal implants, 
surgical tools, endoscopy instruments and medical instruments.

Corrosion, wear and patient metal hypersensitivities are 
prominent issues with metal spinal implants. Several medical 
researcher studies reveal metal spinal implant failures, metal 
staining of skin, unexplained pain and neurological effects.  
Plastic spinal implants have proved to be the future due to their 
biocompatibility, load capacity, radiolucency and stress-crack 
resistance. Roncelli Plastics’ spinal implant line is comprised  
of peek optima, virgin peek and Zevina za-600 cf30 materials.  
The latter material is twice as strong as natural peek. Zevina 
za-600 cf30 offers radiolucency, helps implants lessen bone density 
reduction and, since the material can be modified in size and scale, 
it is less intrusive and more cost-efficient. The company’s product  
list includes cervical sizers and spacers, spinal fusion cages  
and thoracolumbar sizers.

Life-sciences-grade plastic surgical tools
Successful life-changing surgeries hang in the balance of  
skilled surgeons and precise surgical tools. A significant hurdle 
facing surgical teams is the degradation of instrumentation.  
Life-sciences-grade plastics address problems that metals  
endure under autoclave cycling. Roncelli Plastics offers 
autoclavable surgical handles with finishes that balance comfort 
and convenience for surgeons with a vast range of hand sizes. 
Every handle Roncelli engineers is made of Radel (ppsu) and  
peek (30% glass filled), giving them superior durability and impact 
resistance. Each handle is offered in multiple colour schemes  
and undergoes expansive testing measures. 

Regularly replacing endoscopic instruments is a substantial 
cost. Medical institutions conscientiously seek out endoscopy  
tools with maximum durability. Roncelli has found that endoscopic 

components composed of peek and Ultem vastly improve their 
resilience. Roncelli Plastics manufactures endoscopic camera-head 
couplers, covers, handles, spacers and trays that can exceed 1,000 
steam-sterilisation cycles at high temperatures. Additionally, these 
components are chemical-resistant and lightweight.

During heart-related surgeries, keeping the valves clean is vital 
to ward off infection and to prevent tissue damage. Roncelli’s heart 
valve retainers are meticulously designed and manufactured to aid 
the medical community in this endeavor. Each heart valve retainer 
is comprised of Ultem 1,000, which is quite resilient under steam 
sterilisation. The trauma target guides the company to incorporate 
peek and carbon-filled peek to satisfy the need for biocompatibility, 
rigidness and radio opaqueness. 

Roncelli’s work within the medical and life sciences spectrum 
often calls for services beyond product engineering assistance and 
manufacturing. Its customer services are tailored to the specific 
needs of each client. Sometimes this necessitates customising QA 
strategies that meet or exceed client specifications. The company 
always takes firm measures to guarantee on-time product delivery, 
and its engineering team works with clients to research the best 
methodologies for product construction before full product runs.

Since 1969, Roncelli Plastics has continually provided finished 
components to world-renowned organisations. The company’s 
personnel is comprised of leading machinists, QA professionals, 
engineers and industry advisers, and its commitment to safety, 
quality and extreme ownership is shown by its investments in 
robotic production and industry-leading processes. 

An expert manufacturer of 
non-metalic components
Advancements in plastic medical technologies are at the forefront of improving patient 
outcomes and doctor efficiency. For four decades and running, Roncelli Plastics 
continues to provide ideal solutions within the medical device sphere.

Further information
Roncelli Plastics
www.roncelli.com

Roncelli’s surgical handles offer balance, comfort and convenience.
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The fi bre laser has the almost magical ability to write like an invisible 
pen, with a tiny stream of photonic ink, directly onto almost any product or 
material, without physical contact or the need for consumables. This has led to 
its widespread and rapid adoption across a broad spectrum of different industries 
worldwide. Dave Clark, the director of marketing at IPG Photonics, explains why the 
time could now be here for its introduction into the medical device manufacturing market.
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A lmost every product that you 
touch in your daily life, from 
your smartphone to your 

car, probably has a multitude of laser-
produced marks, either directly on it or 
on the many components inside it. These 
marks can serve all manner of purposes 
– such as aesthetic logos, personalisation 
for marketing, date codes, barcodes, 
serial numbers or unique IDs for 
traceability and anti-counterfeiting.

Although almost ubiquitous, there 
are a few challenging applications 
where laser marking has struggled 
for adoption. One of these is the 
medical device manufacturing market, 
despite there being a need for low-
cost but high-quality, permanent, 
dark identification marks on stainless 
steel or titanium metal parts, which 
do not suffer from fading or corrode 
over time. 

Laser marking: basics,
history and background 
Since light is absorbed differently 
based on the material to be marked, 
a range of laser types with different 
wavelengths, pulse durations and 
power levels have been used in laser 
marking. Historically, the most common 
laser types employed in marking 
have been low-power CO2 lasers, DPSS 
lasers and pulsed fibre lasers operating 
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in the near IR, which are used 
extensively due to their compact 
size, low cost and high reliability in 
constant operation. These three types 
of laser have proved ideal for marking 
a broad range of materials, such as 
metals, plastics, polymers, organic 
materials, clear plastics, ceramics, 
composites, painted, coated or 
anodised parts. 

The majority of laser marks are 
produced by a nanosecond-timescale 
laser-material interaction that is 
thermal in nature. Essentially, the 
energy from each laser pulse is 
absorbed at the surface causing 
heating, melting, ablation, oxidation 
or discoloration of the material, and 
hence a contrasting ‘heat-affected 
zone’ is traced across the surrounding 
untreated material creating the ‘mark’.

In some materials, however, this 
thermal cycling of the surface material 
by the laser does not produce a high 
contrast or aesthetically pleasing mark. 
In particular, metals such as titanium 
and alloys of stainless steel have 
proved notoriously difficult to mark 
well with nanosecond lasers. It’s 
thought that their combination of high 
thermal conduction and inherently 
passive surface-oxidising properties 
contribute to the typical low-contrast 
blue, brown or grey surface marks 
made with nanosecond lasers.

The special needs of the 
medical device market 
Titanium and stainless steels 
are widely used in the medical 
device industry for making surgical 
instruments, endoscopes and 

5,000x magni� cation shows nano-periodic surface structures caused by a psec laser.
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implantable devices. These metals are chosen because 
the devices need to survive for many years, sometimes in 
vivo, and in the case of surgical instruments or endoscopes, 
they must survive repeated cleaning and sanitisation in 
high-temperature autoclaves between surgical procedures. 
The requirement for reusability and corrosion resistance is 
usually satisfied by passivation – coating the stainless steel 
with a chromium oxide to produce a hard surface. 

Identifying the problem
In addition to corrosion resistance, the reusable surgical 
instruments must be catalogued, inventoried, and tracked 
through the hospital and cleaning processes to ensure their 
cleanliness and safety. To enable this traceability, and also 
alleviate the associated liability issues, FDA has mandated 
that every reusable instrument must have a unique 
device identifier (UDI) code. These types of UDI marks 
had to be implemented on all stainless steel surgical tools, 
and devices that undergo autoclaving and reuse, by 24 
September 2018, which created a need for permanent laser 
UDI marks on a multitude of medical devices. 

In addition to the uniqueness of the UDI code, the 
laser marks must be aesthetically attractive, small 
or inconspicuous, machine readable, and shallow or 
subsurface in nature to facilitate effective cleaning and 
to not trap contaminants or bacteria that could cause 
infections. Moreover, they must be able to be created 
in a cost-effective manner that requires minimal post-
processing and no additional passivation steps.  

A high-contrast black mark on 316 mirror-� nish stainless steel.

Black mark made with a 2psec pulse-width � bre laser on medical scissors.
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To summarise, the key criteria  
for these UDI laser marks are: 

 n machine-readable, high-contrast 
dark black marks 

 n permanent, corrosion resistant  
and non-fade 

 n shallow surface relief so as not  
to harbour bacteria 

 n ideally, no additional passivation 
step after the mark is written 

 n deployable in high-throughput, 
reliable, low-cost laser- 
marking system.

Ultrashort pulsed lasers 
As previously explained, typical 
nanosecond pulsed IR lasers struggle 
to mark polished stainless steel or 
titanium with good contrast, and the 
thermal marks that they produce do 
not offer good resistance to corrosion.

This has driven device 
manufacturers to explore the use of 
alternative laser sources with shorter 
pulse durations in the picosecond 
regime. This search has yielded  
some promising results, and device 

manufacturers have reported that 
ultrashort pulsed (USP) lasers with 
picosecond pulse durations and 
average powers of around 20W can 
produce excellent corrosion-resistant 
and high-contrast black marks on 
these metals with high throughput.

These kinds of marks are resistant  
to repeated 
autoclaving because  
they are created by 
laser-induced, periodic 
patterning or nano-
structuring of the 
surface, rather than  
a thermal effect such 
as oxide growth. 

In a laser-induced, 
periodic patterned 
nanostructure on 
stainless steel formed  
by an ultrashort  
two picosecond fibre  
laser will create a fine-
etched surface texture 
with self-organised 
ridges, having a pitch 
and height of only  
a few hundreds of  
a nanometre. This 
effectively acts  
as a light-trapping 
structure and has a 
dark appearance to 
the naked eye.

Ultrafast or USP 
lasers with picosecond 

pulse durations have been around  
for many years in research and 
scientific applications, and in the  
past five or so years, we have seen 
widespread adoption of these lasers  
in a range of high-end micro-material 
processing applications. Although 
picosecond pulsed lasers have been 
shown to produce excellent black 
marks on titanium and stainless  
steel, the historically high price,  
poor reliability, low rep rates,  
high complexity and bulky size  
of traditional free-space-optics- 
based USP lasers have prevented  
them from being widely deployed  
in marking. 

The introduction of low-cost,  
compact, high-reliability USP fibre 
lasers promises to overcome this  
cost of ownership barrier and enable 
UID marking on a broad range of 
medical products at high speed. 

In conclusion, USP lasers with 
picosecond pulses have shown  
the ability to create high-quality, 
corrosion-resistant, nanostructure 
surface black marks on polished 
stainless steel parts. The introduction 
of new low-cost, highly reliable,  
ultra-compact USP fibre lasers that 
operate at high repetition rates, and 
up to 50W of average power, means 
that high-throughput marking of  
UDI marks on stainless steel medical 
devices at a reasonable cost is now 
becoming a reality. 

For a long time, fibre lasers have been used in many industries, including medical; and there is 
growing enthusiasm about their future use in the medical device industry. 
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I PG Photonics’ relentless pursuit of commercialising 
fibre laser technology has led to the introduction  
of a broad range of innovative products and the 

creation of a company uniquely positioned to support  
and manufacture those items. Over the past 20 years, 
IPG’s fibre lasers have rapidly gained market acceptance 
and are now universally recognised as the benchmark  
for the laser industry. Currently, with more than 250,000 
lasers shipped and successfully deployed worldwide,  
Dr Gapontsev’s ambitious vision has become a reality,  
with IPG’s lasers and processing systems extensively  
used in a diverse range of demanding industries and 
applications worldwide. 

Expanding its horizons
IPG offers laser sources to OEM systems integrators,  
as well as complete laser-processing systems direct to  
end users. IPG operates a vertically integrated business 
model, manufacturing all critical laser components 
internally. With more than 5,000 employees worldwide, 
IPG’s manufacturing scale, engineering prowess,  
service infrastructure, extensive intellectual property  
and proprietary fibre technologies provide unmatched 
technical resources, customer support and volume 
manufacturing capabilities. These competitive advantages 
enable IPG to meet the most challenging customer 
requirements, accelerate product developments, manage 
costs and improve component yields, while maintaining 
the industry’s highest quality standards.  

By focusing development efforts on highly differentiated 
and innovative products, with broad market appeal, IPG’s 
market share and revenues have grown rapidly. In 2017, 
IPG’s sales grew by 40% to more than $1.4 billion, and 
since the company’s IPO on the Nasdaq in 2006, IPG has 
maintained a leading market share position with a market 
capitalisation currently in excess of $8 billion. 

The technology of choice  
The inherent advantages of fibre lasers, compared  
to other types of lasers, include a more compact size, 
scalable architecture, reduced cost, ease of manufacture, 
robust reliability, high electrical efficiency and ease of 
integration – typically resulting in the most effective and 
lowest cost solution for manufacturers. This compelling 
set of advantages has made IPG’s fibre lasers the 
‘technology of choice’ for many existing industrial 
applications, as well as enabling completely new 

manufacturing solutions; naturally displacing either the 
traditional laser or other incumbent technologies used. 

Manufacturing challenges
The medical device industry presents a number of 
challenges to manufacturers. The IPG Minneapolis division 
designs and manufactures complete laser systems for  
the medical device market. These systems are designed  
to comply with industry specific quality, traceability and 
repeatability needs for medical device applications, including 
stent cutting, precision drilling, micro fabrication, precision 
welding of implantable devices, dark marking of surgical 
instruments and precision joining of polymers. 

An example of this includes IPG’s proprietary PicoBlack 
picosecond-pulsed laser process, specifically developed for 
medical device manufacturers. This process creates periodic 
nanometre scale structural changes on the surface of  
metals such as stainless steel, aluminum and titanium.  
These structural changes result in reduced reflectance of 
light and darker direct marked parts that are corrosion and 
wear-resistant – making them ideal for marking traceability 
barcodes and unique identification codes found on reusable 
surgical devices and implantable devices. 

IPG has manufacturing facilities in the US, Germany, Russia, 
and Italy and regional sales offices in China, Japan, Korea, 
Taiwan, Thailand, India, Turkey, Brazil, Mexico, Singapore, 
Spain, Poland, Czech Republic, Canada and the UK. 

Beaming with pride
IPG Photonics is the world’s leading manufacturer of industrial fibre lasers and  
laser systems. The company was founded in 1990 by Dr Valentin Gapontsev, a 
pioneering and entrepreneurial physicist with the ambitious vision of commercialising 
fibre laser technology for widespread use in industrial and commercial applications. 

Further information
IPG Photonics
www.ipgphotonics.com/en

IPG Photonics is the world’s largest supplier of fibre lasers used in 
industrial, medical and commercial applications.
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L ike a distant relative, polarisation is mostly ignored. 
Some people are completely unaware of its existence 
or just a few facts are known. Even for optics  

or physics graduates, polarisation may have been a side 
comment or footnote. As optical applications continuously 
increase, especially in life science, it may be a good idea to 
take a closer look. From endoscopy over aesthetic surgery  
to microscopy for diagnostics, for any developer or researcher 
working with light or imaging, polarisation could be the 
answer for improving applications or developing new ones.

Polarisation is all around; it describes the orientation of the 
electric field vector used to define light. The vector oscillates 
perpendicularly to the propagation direction. Light is called 
unpolarised if the direction fluctuates randomly in time. 
Sunlight, LED spotlights, halogen lighting and many other 
light sources emit unpolarised light. Lasers are an example of 
polarised light, with a defined direction of the electrical field.

The key property used for most applications is the 
changed polarisation direction by every scattering, reflection 
and refraction. Every substance reflecting light or being 
translucent – even tiny dust particles in the air – can change 
the polarisation direction for some part of the light. Polarisers 
work this way, with the difference that at one point, only the 
defined polarisation remains.

Illuminating the possibilities
Defined polarised light carries additional information  
and is used by analysing reflected or transmitted light. 

For example, cancer cells cause a different polarisation 
than the surrounding tissue. Veins and arteries up to 
10mm under the skin can be made visible with polarisers 
and near-infrared (NIR) light, because blood absorbs  
NIR light while the surrounding tissue reflects it back  
to the sensor. This can improve shots and blood taking  
for patients and nurses, especially if done without a 
peripheral venous catheter. Submicroscopic collagen 
fibres can be made visible with a light microscope and 
polarisers, reducing laboratory equipment. Or information 
can be lost by reflections in case of optical sensors or 
imaging, which can have problems with glare. A polariser 
can cancel out only the electrical field and, therefore, the 
light causing the disturbing glare. In endoscopy analysing 
the digestive system, the glare of body fluids can reduce 
visibility. This glare can be reduced or eliminated completely 
by a polariser. 

For other imaging applications, like 3D scanners for dental 
impressions, a polariser reduces glare and improves the 
contrast significantly. Polarised glasses help to see all 
pigments and vessels during the removal of pigmentation 
marks; without these glasses, they would not be visible to 
the naked eye.

This is just a short selection of applications for using 
polarisation in life science, and more are being developed  
to improve diagnostics and treatments for patients and  
staff. These possibilities of polarisation should not be ignored 
but examined in detail, as there is more to be discovered. 
However, there might be a wrong polariser type for your 
application, so get to know the whole family and their 
characteristics before you choose. 

Polarisation and its benefits 
in life sciences
German specialist Codixx is developing high-quality polarisers in a field that is often 
underappreciated; here, some of the many uses for polarised light are explored.

Further information
Codixx
www.codixx.de/en

Schematic description of polarisation through a polariser.

One polariser has 
many possible uses.
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Unpolarised light

(some of the possible electrical 
field vectors)

Linear polariser

(vertical polarisation axis)

Polarised light

(only one remaining electrical 
field vector)
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The developers behind a new wireless charging system claim it can power  
implants efficiently no matter where or how they are positioned in the body. Elly Earls  
meets Dr Arun Venkatasubramanian, the head of implanted connectivity at Cambridge 
Consultants, to discuss what this discovery could mean for medical device development.

people
to

the
Power 

R ecent years have seen incredible 
advances in implant technology. 
The most cutting-edge 

pacemakers today are leadless and the 
size of a vitamin capsule. Meanwhile, 
through its radical ‘electroceuticals’ 
initiative, GSK hopes to make grain-of-
rice-sized bioelectronic devices, which 
can attach to nerves and alter the signals 

sent between the brain and other organs, 
a reality in the not-too-distant future.

But though developments in 
technologies that can be implanted  
– and, increasingly, injected – into the 
body are going full steam ahead, the 
wireless charging systems that keep 
them functioning remain relatively 
inefficient and cumbersome.

Typically around the size of a hockey 
puck and worn in a gun-holster-type 
belt, they have to line up exactly with 
where the implant is inside the body. 
This means that the patient either needs 
to sit still for the two hours or more it 
takes their implant to fully charge, or 
wear it for longer than is comfortable  
as they move around and the device 
charges at suboptimal efficiency.

When worn for too long, the power 
being transferred from the charger 

through the skin can even result 
in thermal wounds. 
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The mother of invention
Following discussions with the companies 
involved in the business of manufacturing 
implantable neurostimulators – such as 
pacemakers  – and the doctors dealing 
with the patients being treated with these 
devices, product design and development 
firm Cambridge Consultants decided to 
develop a solution.

A breakthrough in through-body wireless 
power transfer technology targeted at  
the manufacturers of today’s tiniest and 
most advanced implantable devices, the 
MagLense system enables flexible, efficient 
and safe wireless power transfer to devices 
inside the body, without needing precise 
alignment with the implant, and regardless 
of the size and body shape of the patient. 
This is down to two new ‘novelties’.

The first is the company’s use of 
multiple uniquely shaped flexible coils, 
which can bend and flex without any 
impact on performance.

“There are patients with different body 
types, and different implants go in different 
parts of the body, so we needed to come up 
with a technology that was agnostic to all 
of that,” says Dr Arun Venkatasubramanian, 
the head of implanted connectivity at 
Cambridge Consultants, and one of the 
two-person team behind the invention of 
MagLense. “If we had just come up with  
a technology that was flexible, there would 
be nothing new about that – it would  
be the same as existing phone-charging 
pads. But with MagLense, it still 
maintains its performance when you 

bend it. Also, it’s not wasting energy in 
the form of heat on the skin.”

The second “clever bit of technology”, as 
Venkatasubramanian puts it, is the fact that 
MagLense is uncaring as to the orientation 
of the implant. Newer pacemakers, which 
are implanted directly into the patient’s 
heart through minimally invasive surgery, 
are not only much smaller than their 

conventional counterparts, they can also 
move around within the body.

MagLense’s software is self-calibrating 
so that it can deliver the optimum power  
for different implant locations, orientations, 
sizes and shapes. In addition, it intelligently 
targets only the intended implant  
– avoiding any heat damage to 
surrounding tissue or other implants. 

Researchers have been able to send power from up to 1m outside the body to a sensor that was 10cm deep in the body.

Turn the radio up
Researchers from the Massachusetts 
Institute of Technology (MIT) have 
collaborated with local Brigham and 
Women’s Hospital to create a new 
system that can wirelessly power and 
communicate with medical devices 
inside the body.

The new in-vivo networking  
system employs radio waves to power 
implanted devices. This is expected to 
eliminate the need for a battery, in turn 
reducing device sizes.

For their study, the team used a 
prototype similar in size to a rice grain 
but are hopeful that its size could be 
further decreased.

To address the weak nature of radio 
waves inside the body, the researchers 
used an array of antennas that can 
emit these waves at marginally different 
frequencies.

These radio waves overlap and 
integrate during their travel, and the 
overlapping of high points generates  
the energy required to power an implant.

MIT Media Lab assistant professor 
Fadel Adib explains, “Even though 
these tiny implantable devices have  
no batteries, we can now communicate 
with them from a distance outside the 

body. This opens up entirely new types 
of medical applications.”

The researchers expect the system  
to facilitate the development of devices 
for drug delivery, and monitoring and 
treatment of a variety of diseases.

One of the applications includes 
wireless brain implants for deep brain 
stimulation in order to treat neurological 
disorders, like Parkinson’s disease 
and epilepsy.

In tests in pigs, the researchers showed 
they could send power from up to 1m 
outside the body to a sensor that was 
10cm deep in the body. If the sensors are 
located close to the skin’s surface, they 
can be powered from up to 38m away.

“There’s currently a trade-off between 
how deep you can go and how far you 
can go outside the body,” Adib says.

The researchers are now working  
on making the power delivery more 
efficient and transferring it over greater 
distances. This technology also has  
the potential to improve radio-frequency 
identification applications in other areas, 
such as inventory control, retail analytics 
and smart environments, allowing  
longer-distance object tracking and 
communication, the researchers say.
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According to its inventor, MagLense 
could open up almost the whole body  
to the possibility of medical implants, 
heralding a new era of treatment  
for people with chronic and episodic 
conditions, such as epilepsy, diabetes, 
obesity and depression. It could  
also enable more widespread use  
of microimplants for targeted nerve 
stimulation, the sort of innovation GSK’s 
‘electroceutical’ approach is designed to 
eventually bring to market.

“There are several new applications, 
and we’re talking to multiple companies 
about how MagLense could be used  
to power their next generation of 
bioelectronic medicines or their next 
generation of traditional implants,” 
Venkatasubramanian says. As Cambridge 
Consultants is a design and development 
company (the team doesn’t build and  
sell commercial products), the hope is  
that some of these conversations will  
lead to actual product development.  
The challenge is figuring out where the 
technology can deliver the greatest value.

“We have created the IP, we have 
created the novelty aspects and we’ve 
shown it works,” Venkatasubramanian 
says. “Now we’re talking to these 
companies about where the biggest 
bang for the buck is – where the 
technology is absolutely needed or the 
system won’t work, rather than being a 
‘cute addition’.”

The biggest driver behind MagLense’s 
development was feedback from doctors 
about the negative impact of existing 
wireless charging systems on quality of 
life. In this regard, Venkatasubramanian 
is confident the new system will make 
a difference.

“Because of the clever algorithms and 
coil designs that went into MagLense, 
and the fact that it is agnostic to implant 
orientation and position in the body,  
and automatically calibrates itself  
when movement occurs, patients are not 
restricted in their quality of life,” he says. 
“They don’t have to minimise movement 
– they can go for a jog and do all sorts of 
things while wearing the belt and it will 

still charge. That’s the whole purpose  
of why we started this.”

Life-saving performance
While there is certainly scope for the 
technology to be used for consumer 
devices too, Venkatasubramanian 
doesn’t believe this is where its 
greatest potential lies.

“In the consumer world, the emphasis 
is on usability, whereas in the medical 
world, it’s on performance,” he says.  
“If you have a patient with a pacemaker 
who has to wear a charger so it 
continues to work, that’s life critical; 
whereas if you have a body patch that  
is recording your sweat or hydration 
levels and you have to wear a shirt  
with this technology in it to charge  
it up, it’s a different story.

“The criticality of those two scenarios 
and the level of performance needed for 
them are different. So while MagLense’s 
technology could be used for either 
industry, its greater value is with the 
medical industry.” 
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The question of which is best when considering whether to use a charge-coupled device 
or complementary metal oxide semiconductor sensors for imaging has long hung over the 
medical device community. With the ongoing development of technologies and markets,
this is an evolving topic. Emma Green considers both proposals, as well as hybrid 
technologies, offering insight into how best to choose.

Combine
forces

C harge-coupled devices (CCDs) 
and complementary metal oxide 
semiconductor (CMOS) imagers 

were developed in the late ’60s and ’70s. 
CCD sensors became dominant, primarily 
because they delivered higher-quality 
images with the fabrication technology 
available. CMOS sensors required smaller 
features and more uniformity than was 
available from silicon-wafer plants at 
the time. It was not until the ’90s that 
lithography developed to the point 
where designers could start making 
a case for CMOS sensors again. 

Renewed interest in CMOS sensors 
occurred based on expectations of lowered 
power consumption, camera-on-a-chip 
integration, and reduced fabrication 
costs from the reuse of mainstream 
logic and memory-device fabrication. 
Achieving these benefits while 
simultaneously delivering high image 
quality has taken far more time, money 
and process adaptation than original 
projections suggested. 

Nevertheless, CMOS imagers have 
joined CCDs as more mainstream, 
mature technology. The sensors are 

pixelated metal oxide semiconductors. 
They accumulate signal charge in each 
pixel proportional to the local illumination 
intensity, which serves a spatial sampling 
function. When exposure is complete, a 
CCD sensor sequentially transfers each 
pixel’s charge packet to a common output 
structure. This converts the charge to a 
voltage, buffers it and sends it off-chip. 
In a CMOS sensor, the charge-to-voltage 
conversion takes place in each pixel. 
The difference in read-out techniques 
has important implications for sensor 
architecture, capabilities and limitations. 
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Technological advances 
A great deal has changed with CMOS and 
CCD technology since their invention. The 
latter sensors have undergone substantial 
advances in device design, materials and 
fabrication technology. They have also 
steadily increased in quantum efficiency, 
decreased in dark current and in pixel size, 
reduced their operating voltages (power 
dissipation) and improved their signal 
handling. In addition, their companion 
circuits have become more integrated, 
making CCDs easier to use and allowing 
quicker time to market. CCDs now yield 
better performance with less power and 
smaller systems.

In comparison, the recent progress  
of CMOS imager technology has been  
more rapid, yet more turbulent. Improving  
fill factor was a key determinant in  
driving these developments. The desire  
for performance and flexibility in pixel 
architecture in imagers competes with  
the amount of space in each light-sensing 
pixel because CMOS imagers generally 
require a number of optically insensitive 
transistors within each pixel. Advancing 
lithography technology, in order to improve 
fill factor and optical sensitivity, enhanced 
the ability of digital integration on the  
chip, as smaller transistors decrease  
power dissipation and the die size  
needed for integrated circuit functions. 

Rising to the challenge 
CMOS technology’s dependence on 
advancing lithography came at a high  
price, with progressively denser lithography 
increasing development prices, largely 
because of rising graticule costs at each 
fabrication technology node. Although 
smaller transistor sizes facilitate digital 
integration, this tends to increase design 
complexity faster than design productivity. 
This was particularly problematic for  
deeper submicron CMOS sensor designs, 
particularly those with more digitalisation.

Substantial on-chip digital integration 
can also bring noise-coupling issues into 
analogue and digital signal pathways. This 
conflicts with the pursuit of gaining better 
image quality. Design complexity, design-
cycle duration and noise have resulted in a 
lack of ability for digital integration to take 
full advantage of the lithographic trajectory 
of CMOS imagers. 

Digital photograph of a CCD linear image sensor for industrial application manufactured by 
Hamamatsu Photonics.
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A more significant challenge of the 
deep-submicron design in CMOS sensors 
is the analogue portion of the integrated 
circuit. As microelectronic-fabrication 
technology becomes denser, analogue 
circuit performance typically suffers. 
Declining linearity and dynamic range 
combine to reduce the accuracy of 
analogue circuitry. Other performance 
complications, such as leakage current  
and complementary circuit-matching 
issues, can also arise with increasingly 
dense fabrication technologies.

Addressing the decline of analogue 
performance in deep-submicron CMOS 
required a significant shift in sensor and 
circuit design. The technology shifted to 
digitally assisted analogue design, which 
repartitions analogue and mixed-signal 
circuit functions, so accuracy and some 
speed demands of traditional analogue 
circuit elements are offloaded to digital 
circuit blocks; however, as a result of the 
limited relevant precedents for such high-
performance digitally assisted circuit 
design from other applications, it has 
taken several years to develop digitally 
assisted analogue architectures that 
fully embrace all of the competing  
forces among design, electro-optical 
performance and fabrication of CMOS. 

High performance 
There is a vibrant industry for CMOS  
and CCD sensors. Structural changes in  
the technology and business environment 
mean that a new framework exists for 
considering the relative strengths and 
opportunities of CMOS and CCD imaging 
technology. Both can offer excellent 
performance when designed properly. 
Traditionally, CCDs have provided the 
performance benchmarks in medical 
imaging and other applications that 
demand the highest image quality.  
CMOS imagers offer more integration  
and functions on the chip, lower power 
dissipation at the chip level and the 
possibility of smaller system size. They  
have, however, often required trade-offs 
between image quality and device cost. 

Today, there is greater overlap with the 
types of applications that each imager can 
serve. CMOS designers have made a strong 
effort towards achieving high image quality, 
while CCD designers have lowered their 

power requirements and pixel sizes.  
This means that both imagers are now  
used in high-performance professional  
and industrial cameras, thus contradicting 
the early stereotypes.

Costs are similar at the chip level.  
Early CMOS proponents claimed CMOS 
imagers would be much cheaper because 
of being able to be produced on the same 
high-volume wafer-processing lines as 
mainstream logic or memory chips. This 
has not been the case. The requirements 
for high imaging performance have 
required CMOS designers to iteratively 

develop specialised, optimised, lower-
volume mixed-signal fabrication processes, 
similar to those used for CCDs. Achieving 
these processes at increasingly smaller 
lithography nodes has not only been  
slow, but also expensive.

The larger issue around pricing is 
sustainability. As many CMOS start 
-ups pursued high-volume, commodity 
applications from a small base of business, 
they priced below costs to win business. 
For some, the risk paid off and their volumes 
allowed sufficient margins for viability. 
Others had to raise their prices, while  
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others went out of business. Although cost 
advantages have been difficult to realise 
and on-chip integration has been slow to 
arrive, speed is a key area where CMOS 
imagers demonstrate considerable strength 
because of the relative ease of parallel 
output structures. This gives them great 
potential for medical device imaging.

Getting scientific 
In 2008, following a combined development 
between Andor Technology, Fairchild 
Imaging and PCO, hybrid sensors,  
termed scientific complementary metal 
oxide semiconductors (sCMOSs), were 
introduced, which use a combination  
of CCD and CMOS architecture. These 
sensors deliver high sensitivity, fast read- 
out speeds and low noise levels. They have 
pixels composed of a photodiode and an 
amplifier that converts charge into voltage. 
The voltage of each pixel is output by 
turning on the switch one by one, and  
the data of each horizontal line is read by 
the on-chip column amplifier and A/D in 
parallel. This results in fast read-out speed 
while keeping its noise level low. For these 
reasons, a sCMOS is suitable for high-
fidelity, quantitative scientific measurement 
and low-light-level conditions. 

Hybrid sensors were developed to 
harness the benefits of CCD and CMOS 
imagers, and have a number of valuable 
applications. Derek Toomre, professor of cell 
biology at the Yale School of Medicine, US,  
has been researching neo cameras that use 
sCMOS, which enable users to see cells in a 
new light with sensitive imaging at speeds 
not achieved by older technologies.

“These scientific CMOS cameras are not 
a small step, but a quantum leap that will 
open up new possibilities of what can be 
studied in fast cellular processes, rapid 
screening and super-resolution imaging,”  
he says.

Increasingly, sCMOSs are being used 
within biological and material sciences, as 
well as astronomy. Despite their popularity, 
the downside with these sensors is the 
pixel-dependent noise they introduce. 
Sheng Liu and Fang Huan are two 
researchers at Purdue University’s Weldon 
School of Biomedical Engineering, US,  
who developed a new algorithm that 
corrects the noise. This prevents each  
pixel fluctuating at its own rate, which  

is problematic when studying photons. 
“When you are trying to use this for 
biological studies, it’s difficult to determine 
whether this fluctuation comes from  
the sample (photons) or from the camera 
itself,” says Liu. 

If left uncorrected, this sCMOS-specific 
noise generates imaging artefacts and 
biases in quantification. Until recently,  
a correction was applied based on a  
suite of algorithms, but this only worked 
on images with point objects, such 
as in particle tracking or single molecule 
switching nanoscopy. 

“We have been trying to use this  
camera for live-cell, single-molecule,  
super-resolution imaging and introduced 

an algorithm for that purpose in 2013,” 
Huang says. “However, the previous 
algorithm only works for single-molecule 
studies, which means all your objects have 
to be so-called ‘point emitters’. So, basically, 
your images must look like stars in the sky.”

When discussing the challenges  
this work involves, Huang adds, “The 
fundamental challenge is to estimate one  
of the variables when you know the sum  
of two variables. There’s no unique answer 
to this question, but we want to make  
the best estimate given our additional 
knowledge of the two variables. We 
exploited a general property of imaging 
systems, the optical transfer function. 
Based on our knowledge of how each  
of the four million pixels on our camera 
chip behaves, we are able to estimate the 
actual photon level at each pixel location.”

This development is particularly 
significant because it allows sCMOS to 
have a much wider range of uses within 
imaging. “This is exciting for us because 
this allows CMOS sensors to be used in  
a broad spectrum of imaging methods for 
quantitative biomedical and biological 
studies, improving their sensitivity, field  
of view and imaging speed,” Huang states. 

The research’s benefits extend beyond 
the medical imaging space. “Scientific 
sCMOS cameras are rapidly gaining 
popularity in biological sciences, material 
sciences and astronomy,” concludes  
Huang. “The sensor provides significant 
advances in imaging speed, sensitivity  
and field of view compared with traditional 
detectors, such as charge-coupled devices 
or electron multiplying CCD.” 

Image detection and processing in  
a CCD using metallic electrodes.

An application-specific CCD for ultraviolet 
(UV) imaging in wire-bonded package. 

MMI043_015_Dickinson.indd   88 26/10/2018   08:14



Company insight > Electronics

Medical Device Developments | www.medicaldevice-developments.com 89

M edical procedures and therapies are often faced 
by the same challenge: accurately measuring 
and controlling lowest flow rates down to  

the microlitre-per-hour range. In most of these cases,  
the outcome of the therapy, along with the well-being or 
even the survival of the patient, strongly rely on reliable 
and continuous drug administration in such low-flow 
regimes. While various countermeasures have been 
evaluated and introduced, there is still room for 
improvement and for new technologies to be established. 
One novel development with tremendous potential in  
many applications – such as for ambulatory infusions, in 
peadiatrics and neonatology, or for continuous urine flow 
measurements – is a single-use liquid flow sensor that  
is able to measure lowest flow rates and detect common 
failure modes quickly and reliably.

Small flow rates for delicate care
In pediatrics and neonatology, the little and vulnerable 
patients receive a lot of special care and attention, not 
only from the nursing staff, clinicians and their parents, 
but also from the medical industry. In this context, flow 
rates of 1ml/h or lower are typical due to the patients’ low 
body weights. Consequentially, the known and inherent 
issues of the current infusion technology (start-up delays, 
flow-discontinuation and dependence on hydrostatic 
pressure) may have even more detrimental effects on the 
therapy outcome.

Administration of life-saving drugs with a short  
half-life, such as adrenalin, must not be delayed or 
discontinued by the infusion technology in question. 
However, this happens frequently due to the compliance 
of the tubing and syringe plunger, the movement and 
vertical displacement of syringe pumps during transport  
of the patient, or the loading of a new syringe into the 
pumping device. 

The fluidic balance of a child or a neonate has to be 
observed and calculated on a daily basis. The sum of any 

fluid injected or ingested, be it drugs or nutrition, and  
the excreted fluid is not only critical to the well-being of 
the child, but also limited. Single-use liquid flow sensors, 
integrated into infusion sets, will enable medical devices 
to not only accurately monitor the administered flow rates, 
but also to detect the above-mentioned common failure 
modes quickly and reliably.

Freeing-up time
By using a single-use liquid flow sensor, important 
measurement data and vital signs could be acquired  
and stored automatically in the electronic patient data 
management system. This solves the issue of time-
consuming, inaccurate and cumbersome hand-written 
medical charts, and allows the timely detection of adverse 
effects. The data would furthermore be easily available  
for a retrospective analysis. Above all, it would free-up  
the time of the nursing staff so it could be spent on other 
tasks that require personal attention. 

Many medical applications can be revolutionised or 
enabled by using the LD20, the single-use liquid flow 
sensor from Sensirion. The LD20 combines Sensirion’s 
proven liquid flow sensing technology in a single-use, 
cost-optimised design for high-volume applications  
in the medical, life sciences or food industry. The LD20 
sensors provide a bidirectional measurement of flow  
rates from below 1ml/h up to 1000ml/h, while still reliably 
detecting common failure modes – such as occlusion,  
free flow or air bubbles – with unprecedented speed  
and sensitivity. 

Another technical gap closed
Controlling flow rates, especially in small quantities, is intrinsic to many medical 
procedures. A single-use liquid flow sensor from Sensirion could be just the answer 
for solving this complex, often risky problem.

Further information
Sensirion
www.sensirion.com/en

 Single-use liquid flow sensors, 
integrated into infusion sets, will 
enable medical devices to accurately 
monitor administered flow rates,  
and detect common failure modes 
quickly and reliably. 

Sensirion’s single-flow liquid flow sensors can monitor administered flow 
rates, detect common failure modes and measure valuable data. 
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Y ou wake up early in the 
morning and unplug your 
smartphone only to find 

it has failed to charge. On the 
commuter train an hour later, you 
open your laptop but notice your 
charger cable has frayed. On your 
walk to the office, you plug your 
headphones into a music device, 
press play and realise the jack has 
broken. The sound crackles through 
one ear as you trudge down the road.

These are scenarios that many 
of us will have experienced before – 
if not necessarily all in one morning. 
But as irritating as they are, in most 
cases, they tend to cause us only 
minor inconveniences.

However, there is one industry 
in which the stakes of a failed 
connection are much higher: 
the medical device sector.

In a hospital setting, such as an 
intensive or cardiac care unit, the 

constant availability of medical 
devices – and the reliability of 
the connectors between them 
– can often be the difference 
between life and death.

But designing connectors 
for the medical device sector is 
not easy. They must be able to 
withstand frequent connecting 
and disconnecting, regular cleaning 
and sterilisation, and in some cases, 
shock and vibration. 

Plug the gap
The medical device connector market is evolving rapidly thanks to growth in the 
home healthcare sector and increased adoption of miniaturised medical devices. 
Patrick Kingsland explores the latest innovations and asks what medical device 
OEMs should look for when choosing a connector supplier.
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Crossed wires
Perhaps the biggest challenge is 
connecting different devices together 
in a way that ensures patient safety.  
A critically ill, hospitalised patient 
could have as many as 40 tubes going 
in and out of their body at any one 
time, delivering drugs, nutrition and 
blood to their arteries, veins, stomach, 
lungs and other areas. Many of  
these connectors have similar sizes,  
shapes and designs, and can be easily 
mistaken for one another. All it takes 
is poor lighting, time pressure or a 
tired, overworked member of staff to 
connect two wrong devices together.

In the 1990s, the general public 
grew increasingly concerned  
as stories mounted of patients  
being injured and killed from 
misconnections. Concerns centred  
on medical devices fitted with luer 
connectors, which were invented  
in the late 1890s to provide leak-free 
connections between hypodermic 
syringes and needles.

In one case, reported by the New 
York Times in 2010, a 24-year-old 
mother from Kansas and her 35-week-
old foetus were killed when a feeding 
tube was mistakenly coupled with a 
tube sticking into a vain.

“Putting such food directly into the 
bloodstream is like pouring concrete 
down a drain,” said the New York 
Times’ journalist Gardiner Harris.

The risk posed by connectors was 
eventually reduced when the first of  
a new set of standards was developed 
by the International Organization for 

Standardization in collaboration with 
the International Electrotechnical 
Commission, in 2011.

“This series aims to improve the 
safety of the delivery of liquid and 
gases in healthcare settings,” said 
Scott Colburn, convener of the joint 
working group that is developing  
the standards. “It draws information 
and inspiration from a number  
of international and European 
standards in the field, but is the  
first international series of standards 
of its kind.” 

Medical device connectors must be robust enough to withstand the rigours of the industry. 

Smiths Interconnect introduces the 
Eclipta Series, a high performance 
edge card technology that allows for 
quick and reliable connections whilst 
delivering the serviceability and 
affordability required by a broad 
range of critical medical devices. 
Eclipta easy assembly and high 
density design make it ideal for 
disposable medical devices. 

smithsinterconnect.com

EMC | HYPERTAC | IDI | LORCH | MILLITECH | RF LABS | TECOM | TRAK

Driving 
Reliability

 ■ Fine pitch edge card contacts allow for 
smaller footprint

 ■ High mating cycle life increases Mean 
Time Between Failures (MTBF) 

of reusable side  
 ■ Plug and Play design minimizes asssembly 

time and inventory costs
 ■ Embedded electronics allows for greater 

design flexibility

Key Benefits
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The standards, some of which have 
not yet been published, have triggered 
new connector designs, and have 
prompted healthcare facilities and 
practitioners to rethink their processes 
as they transition away from the 
universal use of luer connectors.

Fail to prepare...
The US Federal Drug Agency  
website offers practical advice to help 
achieve this transition. It encourages 
healthcare providers to “work  
with suppliers to develop a plan for 
removing devices with old connector 
designs from inventory and replacing 
them with devices with the new 
connectors”, and to ensure that “all 
clinicians and providers are trained  
in advance of introducing medical 
devices with new connectors to avoid 
any interruption in therapy”.

Despite the negative public 
attention, the connector market has 
continued to grow in recent years. 
According to a recent report by Zion 
Market Research, the global market  
is likely to reach $2.88 billion by 2022, 
developing at a compound annual 
growth rate (CAGR) of almost 7.2% 
during 2017–22. Another report from 
MarketsandMarkets claims the sector 
will reach $2.69 billion by 2021, at an 
even higher CAGR of 10.5%. 

“The major factors driving the 
growth of this market are increasing 
incidence and prevalence of chronic 
diseases, rapid growth in the medical 
devices market and growth in the 
home healthcare market, which results 
in increased adoption of miniaturised 
connectors and growing healthcare 
expenditure across the globe,” said  
the MarketsandMarkets report.

Great and small
Arguably the biggest recent driver  
of connector innovation has been the 
trend towards miniaturised medical 
devices. This includes small handheld 
instruments that improve diagnostic 
procedures, and portable medical 
devices, such as blood-pressure 
monitors and oxygen meters, than 
enable care to be given outside  
of traditional healthcare settings.

The emergence of multitasking 
hybrid connectors that combine 
signal, power and data into one 
 small, densely packed connector  
has been a chief enabler of this  
trend; it has helped design engineers 
to drive down costs, and provide  
more user-friendly devices for 
medical practitioners and patients.

One leading hybrid connector is  
the MediSpec Hybrid Circular MT 
Cable Assemblies and Receptacles  
for Integrated Optical and Electrical 
Solutions, designed by Molex. It 
combines optical and electrical 
solutions in a single connector with 
options for three configurable ports. It 
offers metal and medical-grade plastic 
connector housing options; one to 
withstand harsh environments, the 
other for sensitive applications, such  
as MRI and PET scans.

Another example is Large Format 
Hybrid Connector from Colder Products 

Company, which features multiple  
dry-break couplings and an easy- 
to-use twist latch for the repeated 
connection of multiple lines. The 
product employs a single connection 
point for pneumatic, fluid, data and 
power connections, which saves space, 
minimises manufacturing effort and 
increases safety.

Advanced connector technology  
has also emerged to help mitigate  
the electromagnetic signals and 
interference that medical devices 
submit. This is particularly critical 
with smaller, portable devices that 
transmit data to healthcare providers 
through wireless or cabled LAN 
networks. Modern connectors should 
have sufficient shielding properties, 
and use materials with low magnetic 
fields and overmouding connector 
cables that can absorb disturbances.

“Filtered D-sub connectors are 
available with built-in filtering that 

Connectors on tubes that are wildly different in function can have a similar appearance and mistaking 
them can have serious, sometimes fatal consequences.

 Major factors driving the growth of the connector 
market are increasing incidence of chronic diseases, 
rapid growth in the medical devices market and 
growth in the home healthcare market, which 
results in increased adoption of miniaturised. 
– MarketsandMarkets report
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minimises these dangers,” explained 
Ed Garstkiewicz, industry segment 
manager at Harting, in a recent  
article for Electronic Products and 
Technology Magazine. “They can  
be purchased with inductive ferrite 

filtering in the PCB material  
holding the connector pins. This  
cost-effective, low-level filtering has 
minimal insertion loss while reducing 
EMI emissions that might otherwise 
be close to the specified limit.”

Of course, designing miniaturised 
medical connectors isn’t easy.  
In an article for Electronic Component 
News last February, journalist Lexi 
Metzler identified several challenges. 

“Pin density and configuration  
must consider proper connector 
spacing,” he said. “Improper spacing 
could lead to issues with the data 
transmission from interference 
between functions. When it comes  
to small connectors, a common 
problem is when the cable is too big 
for a connector. In addition, sufficient 
creepage and clearance must be 
maintained between connector 
contacts to enable them to safely 
carry higher voltage signals, in 
accordance with ISO 14971. Too  
much power through a small contact 
can cause connector failures.”

Tackle the source 
of the problem
Even these innovative connector 
designs may seem overly intricate in 
the not-too-distant future as wireless 
technology becomes increasingly 
popular. One recent development  
in this direction is the contactless 
connector, which transfers power  
via inductive coupling, and therefore 
has no exposed electrical parts.

“Interconnects with exposed 
electrical contacts have to be sealed 
from the sterilisation environment, so 
having the whole connector enclosed 
and sealed would be advantageous,” 
Justin Kennedy, director of product 
strategy at TE Medical, told Medical 
Device and Diagnostic Industry.

With so many options on offer, 
choosing the right connector  
supplier is a difficult task for medical 
device OEMs. A key piece of advice  
is that no one size fits all. Connector 
materials, for example, will vary  
in quality, durability and the number 
of connecting cycles they are able  
to perform. The trick, according  
to industry leaders, is picking  
a connector that fits the needs  
of the specific medical application 
from a reputable supplier, and  
forming a close relationship with  
that supplier. 

 Interconnects with exposed electrical  
contacts have to be sealed from the sterilisation 
environment, so having the whole connector 
enclosed and sealed would be advantageous. 
– Justin Kennedy, TE Medical
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S ingle-board computers (SBCs) for the 
implementation of contemporary and on-demand 
visual solutions enjoy a high level of request, 

especially in the medical field. SBCs have definite 
advantages in meeting medical requirements; as a  
matter of principal, they are, for example, more resistant  
to vibration and shock than systems with plug-in modules 
because everything is contained on one board. This is 
specifically important for often-required portable or mobile 
medical applications. 

In addition, SBCs save weight, which is an issue for 
portable devices. With the eDM-SBC-iMX6-PPC, Data 
Modul has developed its own ARM-based SBC form factor 
specifically for slim-panel PCs. It ensures that customer 
requirements for medical applications can be implemented 
faster, more efficiently and in a more attractive way, even 
in slim design.

Economy of size
The self-developed SBC format for slim-panel PCs is 
130×80mm, providing 30% more room in width, allowing 
more leeway for all needed interfaces than the Pico-ITX 
(100mm). The assembly’s depth can be reduced to 13mm 
by using flat connectors. As the mating connectors are 
inserted at the side, no additional installation height is 
created by the connection of the interfaces, so the socket 
of the network connector (RJ45) remains the highest point 
of the assembly. 

To make it even flatter, an integrated version can  
be used. With a top level of 8.2mm from the top edge  
of the PC boards, the format now meets all the design 
requirements of medical customers. Equipped with the 
NXP i.MX6 ARM Cortex A9 processor family, scalable from 
one to four ARM cores, the long-term availability of this 
processor is guaranteed until 2028. 

It also has a sophisticated, high-end, 3D-capable HD 
graphics interface. The 2×24-bit LVDS interface allows 

connection of LCDs with a resolution of up to 1,920×1,200 
pixels (WUXGA). A micro HDMI socket is included as an 
external graphics interface, and the assembly is designed 
for the extended temperature range. 

Up to 2GB of main memory and up to 128GB of eMMC 
SDD can be soldered and, optionally, a WI-FI/BT module 
(M.2 standard) can be fitted. Four USB 2.0 ports, 1GB 
Ethernet, audio with amplifier, SPI, two CAN and UARTs, 
and eight GPIOs are also available. The micro SD card 
socket on the bottom side also enables expansion with 
low-cost mass storage devices for data collection. Data 
Modul also offers hardware development and support on 
the software side.

Developed to the highest standards
Data Modul is ISO 13485-2016-certified and has established 
its own PCN/EOL processes, which are essential for the 
development and subsequent production of an HMI for  
the medical field. With its EMC chambers at Weikersheim 
and Munich, Data Modul also supports medical customers  
in the field of EMC. For environmental tests, various sizes  
of climate chambers are available. 

Overall, Data Modul supports its clients with a full  
service during the entire development process. Production  
in cleanrooms, the latest bonding machines and skilled 
personnel assure a stable supply at the highest quality level.  

Medical market trend: 
ultra-flat-panel PCs
Data Modul is one of Europe’s foremost developers, producers and distributors of electronic 
systems. The company excels in device development and has built an impressive portfolio of 
embedded, display and touch technology, as well as monitor solutions.

Further information
Data Modul
www.data-modul.com/en

Data Modul’s SBCs can be equipped with an impressive array of features 
for a such small, lightweight format.

 Single-board computers have 
definite advantages in meeting 
medical requirements; as a matter of 
principal, they are, for example, more 
resistant to vibration and shock. 
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H ospitals deal with a large number of patients on  
a daily basis, which involves the movement of an even 
greater amount of supplies and equipment. Today’s 

healthcare facilities are under serious pressure to have equipment 
available at the right time and location. Combining nursery tasks 
with tracing hospital equipment is an inefficient use of resources 
when alternatives are available.

Fujitsu Components has developed an IoT solution to cover 
hospital asset management; the solution can also monitor 
environmental conditions, such as room temperature, acceleration 
and humidity.

Hospital asset management
Fujitsu has developed a solution that can trace any hospital asset 
equipped with Fujitsu tags. It is based upon mesh networking, 
which allows communication between all assets. This way, anchor 
nodes build a network that allows the asset tags to communicate 
data to the gateway. By using the mesh network, an unlimited 
amount of assets can be added or removed without the need  
for network maintenance; the assets tags simply reroute the data. 

The solution offers operators a live view of where assets  
are located and how many are available – even maintenance 
information can be added. In real life, this enables the maintenance 
department, nurses and any member of staff to locate assets such 
as hospital beds, and monitor their occupation and maintenance. 
But the solution is not limited to just hospital beds; all types  
of hospital equipment can have Fujitsu tags, from various  
medical devices and wheelchairs, to life-saving equipment like a 
defibrillator. Plus the possibilities are not restricted to only tracking 
assets; the solution can also be applied to avoid picking errors in 
hospital warehousing or in patient medication distribution.

Monitoring environmental conditions
In hospitals, monitoring environmental data can be of great 
importance for the patient and for a medical device’s life  
cycle. Fujitsu Sensor Beacons can be used to monitor various 
environmental values, like temperature, humidity or acceleration, 
providing a wealth of information that can contribute to patient 
well-being and provide insight on variables that can influence 
device maintenance and stock control of medical devices.

Patient experience and traffic flow monitoring
Whether used to monitor visitor experience or patient-traffic flow, 
indoor navigation provides multiple advantages. App-based indoor 

navigation can offer the visitor tailored information about 
appointments, waiting times and routes, therefore contributing 
towards a positive hospital experience. Indoor navigation also 
allows insight into visitor and patient traffic and enables detailed 
profiling of visitor behaviour.

Fujitsu Smart Beacon is a Bluetooth smart transmitter that 
broadcasts specific data in the form of a unique identification 
number, information on transmission power or a URL. The unique 
identification number enables smart devices – such as a phone  
or tablet – to recognise the beacon and relate it to a specific app. 
The number also identifies the group or groups to which that 
specific beacon belongs. Information about the transmission 
power can be used for navigation and localisation purposes. 
Combining information provided on transmission power and 
information retrieved from the unique identification number 
enables precise navigation and localisation – right down to  
specific rooms and areas. Indoor navigation requires a predictable 
transmitting characteristic, and the Fujitsu beacons are able to  
do this consistently. Beacons are also able to broadcast a URL  
that will be displayed on smart devices and can be activated by 
the user. This provides web-based interaction with the user that 
can then involve any type of information.

The Fujitsu IoT Connectivity Solutions offer great advantages  
for nursing and maintenance staff, as well for management. The 
solution provides insight on usage, efficiency and maintenance, 
which offers great potential for process optimisation. 

Decrease work pressure, 
improve patient well-being 
and gain insight
Fujitsu IoT Connectivity Solutions are powerful tools for hospitals when it comes to 
improving efficiency and keeping track of supplies.

Further information
Fujitsu IoT Connectivity Solutions
www.fujitsu.com/iot

Fujitsu has developed a solution that can trace any hospital asset 
equipped with Fujitsu tags.
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E lectronics are at the heart of innovations within the 
medical technology sector. There are already plenty 
of examples of vital developments, such as X-ray 

machines and the pacemaker, and now, as healthcare 
becomes increasingly digitised – with networking, smart 
data analysis and telemedicine – electronics have come  
to be an integral element. The result of this is further 
market growth, which is boosted by an ageing and 
booming global population, as well as by a greater focus  
on individualisation within medicine.

On that basis, Global Market Insights is anticipating  
that the international medical electronics market will 
generate sales of $148 billion by 2024, with a compound 
annual growth rate (CAGR) of 12%. According to 
MarketsandMarkets, the turnover for medical IoT devices is 
expected to be just under $64 billion by 2023, with a CAGR 
of 25%. The same analysts are also forecasting a little over 
$132 billion for the global e-care market by the same year. 

All of this opportunity is, however, offset by a whole 
host of risks that are not to be underestimated. For 
instance, the market concentration will continue to rise 
alongside the competition from emerging markets. Not  
to mention that huge IT companies from outside of the 
industry (such as Google and Apple) are on the verge  
of advancing into the health market given that many 
innovations in the future are going to be based on data 
and software. Plus, regulatory requirements surrounding 
market and product approval, such as the amended EU 
Medical Device Regulation, slow down the rate of growth 
and bring about considerable costs. And then there are 

the serious security risks associated with IoT. All of  
these issues will be covered at the first ever electronica  
Medical Electronics Conference (eMEC) and at the 
Medical Electronics Forum at electronica. 

In 2018, the spotlight will be shining on medical 
electronics for the first time when the field has its own 
dedicated conference. The event will see doctors and 
electronics engineers entering into discussions about  
the future of the medical sector. The issues covered  
will include smart medical devices, cloud computing,  
data security and sovereignty, blockchain technology, 
collaborative robots, smart contracts, usability, artificial 
intelligence, telemedicine and medicine 4.0. 

New formats for debate
Alongside the traditional keynote speeches and 
presentations, eMEC will also be opening up the stage  
to innovative formats of discussion in order to encourage 
interdisciplinary dialogue:

 ■ Podium discussions that encourage the audience  
to get actively involved, providing the ideal platform 
for controversial but results-driven exchanges.

 ■ ‘Open-space’ discussions, which are in-depth talks  
held in small groups. There is no script to follow, and 
the process and results are left open to the end.

 ■ ‘Date a problem’, which is the name given to sessions  
where doctors and electronics engineers discuss 
problems at length at the venue and come up with 
solutions together.

 ■ ‘Pros and cons’ sessions, which will involve two 
people going head to head in front of an audience. 
Who will have the strongest arguments? It’s down  
to the audience to decide by voting electronically.

The event will take place at the International Congress 
Centre Munich on 15 November. 

A new conference for 
medicine in a digital world
The health industry is going through a period of dramatic change. We are  
seeing more digital solutions throughout the patient journey at every stage, from 
prevention and diagnosis to treatment. Medicine 4.0 can only work on the basis of 
collaborative efforts at the point where the medical and engineering disciplines overlap.  
The electronica Medical Electronics Conference is the perfect platform for this 
interdisciplinary partnership.

Further information
electronica Medical Electronics Conference
www.electronica.de 

 In 2018, the spotlight will be shining 
on medical electronics for the first 
time when the field has its own 
dedicated conference The event  
will see doctors and electronics 
engineers discuss the future of the 
medical sector. 
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P rinted circuit boards (PCBs) 
have evolved considerably  
since their invention, providing 

the ability to create smaller, more  
robust devices with a large range  
of applications, such as the real-time 
monitoring of the of the molecular 
constituents of sweat. The Austrian 
engineer Paul Eisler invented the  
circuit as part of a radio set while 
working in the UK in 1936. In 1943,  
the US began to use the technology on  
a large scale to make proximity fuses  
for use in the Second World War. After 
the war, in 1948, the US released it for 
commercial use. But it was not until the 
mid-1950s that printed circuits became 
commonplace in consumer electronics, 
after the auto-assembly process was 
developed by the US Army. At the same 
time, in the UK, similar work was carried 

Perfect
printing

Printed circuit boards (PCBs) are complex and often fraught with 
challenges in the design stage and when the final product 
is in use. However, many of these issues can be avoided 
during the design and manufacture phase. A circuit 
board failure is not desirable for any device, 
but in those that are potentially supporting 
life they can be catastrophic. Emma Green 
considers the advantages and costs of 
different PCB technologies, 
including the application 
of wireless flexible printed 
circuit boards for developing 
wearable medical devices.
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out by engineer and consultant Geoffrey 
Dummer. However, due to reluctance to 
invest in manufacturing this technology 
in the UK, it developed more quickly in 
the US, where there was a willingness 
to take the financial gamble. 

Originally, every electronic 
component had wire leads, and the 
PCB had holes drilled for each wire 
of each component. The component’s 
leads were then passed through the 
holes and soldered to the PCB trace, 
known as through-hole construction. 
In 1949, Moe Abramson and Stanislaus 
F Danko from the US Army Signal 
Corps developed the auto-assembly 
process, in which component leads 
were inserted into a copper foil 
interconnection pattern and dip 
soldering. The patent obtained in 
1956 was assigned to the US Army. 

Following the development of board 
lamination and etching techniques, 
this concept evolved into the standard 
PCB fabrication process used today. 
Soldering could be done automatically 
by passing the board over a ripple 
of molten solder in a wave-soldering 
machine. However, the wires and 
holes are uneconomical because of 
the cost of the drilling holes and due 
to the protruding wires being cut off. 

Mounting technology 
Surface-mount technology emerged 
in the 1960s and gained momentum 
throughout the 1990s, largely replacing 
through-hole technology. Components 
were redesigned to have small 
metal tabs or end caps that could be 
soldered directly onto the PCB surface, 
instead of wire leads to pass through 
holes. Components became much 
smaller and component placement 
on either side of the board became 
more common than with through-
hole mounting, allowing smaller 
PCB assemblies with higher circuit 
densities. Surface mounting lends 
itself to a high degree of automation, 
reducing labour costs and significantly 
increasing production rates. 

Surface-mount components 
can be about a quarter to a tenth 
of the size and weight of through-hole 
components, and passive components 

are much cheaper. However, prices of 
semiconductor surface mount devices 
(SMDs) are determined largely by the 
chip itself, rather than the package, 
with little price advantage over 
larger packages. Some wire-ended 
components are actually significantly 
cheaper than SMD equivalents.

Get flexible 
While the complexity of modern circuit 
boards continues to go up, the size 
of the boards and costs of materials 
has tended to go down. In the 1990s, 

developers were able to start 
using multilayer circuit boards and 
it was possible to minimise the size, 
and incorporate combinations of rigid 
and flexible PCBs in a range of devices. 

Rigid flexible circuits can have 
circuit boards either externally or 
internally, and consist of multiple 
inner layers of flexible circuits. 
Rigid flexible circuits contain more 
materials than flat flexible circuits and 
include rolled annealed copper, electro 
deposited copper, epoxy, acrylic, pre-
preg, pressure sensitive, adhesiveless 
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base material, FR-4, polyimide, 
polyester, solder mask, flexible solder 
mask and photoimageable cover lay. 
These have been used in a variety  
of applications, including the military 
and the medical field. 

Alternatively, flat flexible circuits 
are able to fold into nearly any shape 
due to their flexibility and smaller 
size. Although small and lightweight, 
they are durable and able to handle 
high density. Materials in flat flexible 
circuits include bare copper, tin-
plated copper, acrylic, pressure-
sensitive adhesives, polyester, 
photoinduced electron transfer, 
polyethylene naphthalate, tin, 
conductive silver ink and aluminium 
or copper tape. Typical applications 
include plotters, copiers and printers. 

There are a number of advantages 
in using flexible circuit technology 
beyond the initial flex capabilities. 
These include dynamic flexing and 
increased heat dissipation, which 
allow engineers to design these 
circuits for applications where 

extreme temperatures and vibrations 
are common. Other benefits include 
reduced weight, increased package 
density and a more integrated design. 
In addition, flexible circuits often  
cost less than traditional assemblies 
because one flex assembly can 
replace several single circuits. They 
allow design engineers to use space 
three dimensionally, which reduces 
the overall footprint of the circuit and 
saves space. 

Break a sweat
A team of researchers from UCLA  
and Stanford University have used a 
wireless flexible printed circuit board 
(FPCB) to design a wearable device  
for glucose monitoring through the 

analysis of sweat.
The system 
implements a 
wirelessly 
programmable 
iontophoresis capability 
to induce sweat with 
different excretion rate 
profiles and at periodic 
time intervals. Prior to 
the development of this 
device, sweat in 
sedentary individuals 
was inaccessible in 
sufficient volume for 
analysis. “Sweat is 
hugely amenable to 
wearable applications 
and a rich source of 
information,” says Ron 
Davis, a biochemistry 
and genetics professor 
at Stanford University. 

A wearable  
and miniaturised 
iontophoresis interface 
provides a solution to 
overcome this barrier. 
The iontophoresis 

process involves the delivery of 
stimulating agonists to  
the sweat glands with the aid of  
an electrical current. However, it is 
challenging to create an iontophoresis 
interface that can extract sufficient 
amount of sweat for analysis, without 
electrode corrosion and burning or 
causing discomfort in individuals using 
the device. In order to address this 
issue, researchers developed an 
electrochemically enhanced 

iontophoresis interface.
This was integrated in a wearable 

sweat-analysis platform, which was 
able to induce sweat with various 
secretion profiles for real-time analysis. 

The platform developed by 
researchers consists of electrode array, 
containing the sweat induction and 
sensing electrodes, integrated with  
a wireless FPCB. The independent 
functionality of the individual sensors 
and the iontophoresis process is 
preserved by electrically decoupling 
the switchable sweat-sensing and 
sweat-induction modes of operation.

The two-part system of flexible 
sensors and microprocessors sticks  
to the skin, stimulates the sweat  
glands and then detects the presence of 
different molecules and ions based upon 
their electrical signals. For example, 
more chloride in the sweat means a 
higher electrical voltage is generated  
at the sensor’s surface. The team used 
the wearable sweat sensor to detect 
chloride ion levels, which is particularly 
important for those with cystic fibrosis 
(CF). A wearable sweat sensor allows 
frequent monitoring to see how patients 
respond to a treatment. 

Diagnosis and monitoring  
are not the only functions of  
the sensor. It could be used to  
inform drug development and drug 
personalisation. CF is caused by any 
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of hundreds of different mutations in 
the CF gene, so it’s possible to use  
the sensor to determine which drugs 
work best for which mutations. 

“CF drugs work on only a fraction 
of patients,” says Sam Emaminejad, 
assistant professor at the electrical 
and computer engineering department 
of UCLA. “Just imagine if you use the 
wearable sweat sensor with people in 
clinical drug investigations; we could 
get a much better insight into how 
their chloride ions go up and down  
in response to a drug.” 

The research team measured 
glucose levels in sweat, which 
correspond to blood glucose levels. 
This makes the device potentially 

useful for monitoring prediabetes and 
diabetes. However, the technology 
could be used to measure other 
molecular constituents of sweat,  
such as sodium and potassium ions 
and lactate. The wearable device  
can be run with a smartphone, which 
can send measurements to a cloud 
and receive a result back after review  
at a specialised centre. CF diagnosis, 
as well as other kinds of diagnoses, 
could be done without needing  
a staff of skilled clinicians on  
duty and a well-equipped lab.

The device enables the 
establishment of a baseline of  
normal values and variability for  
each individual, an important  

part of personalised medicine. 
“When we were testing the device, 

we noticed that people had different 
sweat profiles. That showed we  
needed to calibrate accordingly,” says 
Emaminejad. The team is now working 
on larger-scale studies to look for 
correlations between sweat-sensor 
readings and health. “In the longer 
term, we want to integrate it into a 
smartwatch format for broad population 
monitoring,” Emaminejad says.

Davis sees two major challenges 
with the wearable sweat sensor.  
One of these is reproducibility, the 
consistency of measures within the 
same person over time, as Davies  
puts it, “Under the same biological 
conditions, even with the same person, 
do you get the same number?” The 
second challenge is mapping the 
molecular constituents of sweat. 
“We’re kind of limited with what  
we can actually measure so far. We 
can measure chloride, for example,  
so we’re trying to figure out what  
we can use that for,” Davis says.

Despite these challenges, the use  
of FPCB offers considerable value in 
providing the ability to create small, 
robust devices able to monitor real-
time patient data. With the ongoing 
development of microelectronics,  
the sophistication and variety of 
applications of this technology  
will continue to increase. 
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T here are various reasons for outsourcing: cost 
reduction, concentrated know-how and innovative 
technologies all play an important role. With  

the help of the business partner’s knowledge and many 
years of experience, companies can drive innovation, 
significantly improve quality and increase efficiency.  
This leaves more time to concentrate on one’s own  
core competencies. 

In addition to the pure product prices, the quality  
of service in all areas and a serious consideration of 
overall costs are decisive for a strategic partnership.  
In order to be able to offer the best outsourcing solution 
for a specific product, everything must fit together –  
from the technological competencies, the service portfolio,  
and the competence in logistics and technical areas,  
to the geographical location of the production plants. 

Understanding and mutual trust are crucial in  
a partnership; total cost assessment helps in the  
choice of the partner. An analysis of the total cost  
of ownership (TCO) is becoming more important  
due to increasing global competition in the industrial 
environment. By means of TCO or total cost analysis,  
all costs incurred over a product’s life cycle can  
be shown to companies. The concept not only focuses  
on the acquisition costs, but also includes all other  
aspects of later use. This allows an improved estimation of  
the total costs of a product, and also serves as a decision-
making aid for the selection of the best partner for the 
development and production of innovative products.

 

Partners in real time
The Cicor Group currently produces the products 
SensoSCAN and SensoRING for the multinational research 

and development company Sensogram as a manufacturing 
and industrialisation partner in electronics and plastics. 
The two wearable devices allow real-time measurement  
of vital parameters, such as blood pressure, heart rate, 
respiratory rate, oxygen saturation and others. Using  
an app and the associated secure online portal, the  
user, their relatives and any medical staff can all view  
the vital parameters in real time and analyse the recorded 
data transmitted via Bluetooth. The Cicor Group produces 
all the plastic components, manufactures the electronics 
and does the complete box building right through to when 
the packaged device is ready for sale.

There every step of the way
Thanks to its broad range of products and services  
and its global presence, the Cicor Group accompanies  
its customers from development through to prototype 
construction and series production, including toolmaking, 
plastic injection moulding, and complete equipment and 
system construction. 

For customers in the medical sector, Cicor produces  
and packages end products that are ready to use, so  
that they can be delivered directly to the operating  
room without further sterilisation. In addition, 
comprehensive life-cycle management with complete 
traceability speaks for Cicor as a reliable partner for 
medical technology customers. 

The ideal partner for 
electronics and plastics 
from a single source
The Cicor Group is a globally active development and manufacturing partner with 
innovative technology solutions for the electronics industry. It supplies customised 
products and services, from design to the finished product, all from one source.

Further information
The Cicor Group
www.cicor.com

The Cicor Group works alongside Sensogram as a development and 
manufacturing partner to produce the SensoSCAN.

 The Cicor Group produces all the 
plastic components, manufactures 
the electronics and does the 
complete box building right through 
to when the packaged device is 
ready for sale. 
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F or all the hype around self-driving 
vehicles, engineers haven’t quite 
worked out how they should deal 

with humans. When it comes to identifying 
other road users and accounting for the 
unpredictable, illogical things they might 
do, people are still much better than AI. 
The road stays in one place, but humans 
complicate matters. Oddly, it may be 
travelling through the human body that 
gives autonomous vehicles their chance.

Dr Mark Rentschler of the University  
of Colorado Boulder (CUB) is a mechanical 
engineer who develops capsule robots  
for robotic endoscopies, known as robotic 
endoscope platforms (REPs). 

“Driving a robot inside the body  
is nothing like driving a car on the street,” 
he explains. “You’re in a deformable 
environment, so everything is sort of 
squishy, and at any instant, what was 
there a minute ago could be somewhere 

else. You’re driving up and down steep 
hills; if you’re in the gastrointestinal tract, 
you’re driving in a cave; there are no 
highway markers, no GPS, no other 
vehicles – no points of reference. 

So we’ve realised over the past few  
years that we need to give autonomy, 
at least in some capacity, to the robot,  
so physicians can focus on what they’re 

Fantastic
voyage

Tiny robots travelling around inside the human body with a degree of autonomy, 
capturing images and helping with diagnosis; like so much of modern medicine,  
what was fantastical science fiction only a few decades ago is now a fast-approaching 
reality. Tim Gunn talks to mechanical engineer Dr Mark Rentschler, from the 
University of Colorado Boulder, about his work on robotic endoscopies.
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good at: diagnosis and treatment, 
instead of just trying to get the  
robot to where it is needed.”

Rentschler and his CUB computer 
science collaborator Christoffer 
Heckman’s ultimate aim is to 
introduce a reliable mobility  
system and real-time navigation  
to capsule endoscopes, thus 
transforming them “from observational 
devices into active surgical tools, 
offering biopsy and therapeutic 
capabilities, and even autonomous 
navigation in a single, minimally 
invasive device”.

This requires far more than  
precision motion control, as the  
tissue with which endoscopes interact 
is not only delicate, but viscoelastic, 
adhesive, liquid-coated and deformable. 
Moreover, this tissue creates a 
challenging, sparse and dynamic 
environment, that changes subtly  
with each breath the patient takes and 
radically between different inspections.

Sensor fusion
To confront the challenges of 
navigating inside the body, the REP 
prototype combines inputs from the 
traditional endoscopic camera with  
an inertial-measurement unit, location-
tracking systems and a magnetometer, 
among other sensors, to gain an 
accurate working understanding of its 
surroundings. In this way, the platform 
as a whole is not befuddled by the  
way its camera readings change as it 
traverses the sharp rises and dips of 
the haustral folds, and the encoder on 
the motor allows the device to monitor 
its progress against the peristaltic 
motion of the gastrointestinal tract, 
which changes the environment 
to such an extent that it might 
invalidate past visual data.

Rentschler can’t avoid using the 
relevant buzzwords when it comes  
to this technology: it’s “sensor fusion”. 
For him, bringing together all of the 
REP’s inputs with specific code is the 
key to its precise closed-loop motion 
control – its ability to correct for 
changes in its environment. He 
explains the approach as “using visual 
data primarily, with additional sensor-

data points for ‘checks’ along the way 
to correct position estimates from only 
visual feedback”. 

So far, the team has had success 
using magnetic tracking as the ground 
truth the REP can reference back to, 
but, in order to shrink the device as 
much as possible, they are working  
on an approach that allows all 
processing functions to be done  
over a Wi-Fi connection. 

“Not all the computational power 
needs to be on the robot,” notes 
Rentschler. “We can leverage the 
power of phones to get the data  
and feed it right back to a physician.”

With no break in his enthusiasm, 
Rentschler continues, “We’re  
also beginning to 
incorporate off-the-
shelf elements and 
self-driving-car 
technology to not only 
tell the robot where  
to go, but also create  
a map of where it has 
already been, so if we 
want to go back to a 
certain spot, we can. 
The difficulty is that 
we have to be able to 
track those positions 
as they deform in 
time.” That challenge 
granted, Rentschler  
is particularly  
excited by the fact  
his research has 
potential beyond  
the REP. Applied  
to more traditional 
endoscopes, for 
instance, this 
technology “would 
allow doctors to focus 
on looking for polyps 
and diseased tissue 
and actually treating 

it, rather than trying to keep track  
of where they are and where the  
last lesion was”.

But it’s not merely that location 
tracking can help surgeons focus. In 
bench-top tests using their modular 
endoscopy simulation apparatus 
(MESA), Rentschler’s team have found 
that human operators are consistently 
outperformed by “fairly rudimentary 
tracking systems”. The on-board 
microcontroller can make decisions 
faster than a remote human operator, 
who is unlikely to be able to consider 
all of the feedback simultaneously. This 
was a key realisation for Rentschler in 
the way he thinks about his work as  
a device developer and mechanical 

 We’re also beginning to incorporate off-the-
shelf elements and self-driving-car technology  
to not only tell the robot where to go, but also 
create a map of where it has already been. 
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engineer, but in hindsight, it’s almost 
obvious – even fighter pilots rely on 
computers to do their jobs.

Intestinal fortitude
Moving a long tube through the colon 
is an inexact science. Unsurprisingly, 
this is the main reason for patient 
discomfort during colonoscopies.  
The most common side effect, 
responsible for as much as 90% of 
pain, is looping: when the tip of the 
endoscope stops advancing and the 
sides of the tube press against the 
walls of the colon, forcing it out of 
shape. This image alone is enough  
to show why only 56% of Americans 
over 50 have colonoscopies as 
regularly as they should. Swallowable 
capsule endoscopes were designed  
to address the problems of discomfort 
and avoidance, but their motion  
is entirely passive, meaning  
they are less accurate and cannot  
interact with the tissue like a 
traditional endoscope.

In this context, Rentschler and 
Heckman’s most recent paper makes  
a stark case for the potential of 
capsule robots to save lives, “Although 
colorectal cancer is treatable with a 
relative five-year survival rate of 90% 
if detected in the early and localised 

stage, it remains the third leading 
cause of cancer deaths in the US  
for men and women.” 

Although it is currently too large  
to be swallowed, the team’s REP  
fits neatly between the extremes of 
possibly painful manual control and 
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possibly inaccurate passive motion. Moving on 
microtextured tank tracks, the latest prototype looks 
something like a homemade lunar module that can 
keep moving while it’s upside down. It also has all the 
capabilities of a conventional endoscope: suction, irrigation, 
biopsy, a camera and lighting. Remarkably, it would be 
impossible to feel an REP moving through the body, as the 
GI only transmits pain signals when it becomes distended 
(by looping, for instance).

Screening versus diagnosis
As he’s married to an endocrinologist, Rentschler quickly 
learned how to pitch his work to doctors. He’s not Geoffrey 
Hinton, a prominent psychologist and computer scientist 
at Google, who told radiologists that AI image analysis 
has made them “the coyote that’s already over the edge of 
the cliff”. Nor does his device placate doctors by focusing 
on remote control and, as Wired put it, “making them feel 
like Iron Man”. Instead, Rentschler says he’s “trying to 
add value so doctors can improve what they do with their 
patients”. It’s his belief that “a lot of physicians aren’t 
interested in screening patients so much as figuring out 
the treatment. There’s a lot of repetitive grunt work before 
you get to that point, and that’s what robotics is good at.”

Over the next year, Rentschler and Heckman plan to 
start a company and begin raising the capital necessary 
to refine and minimise their REP. The latest prototype 
is already a tiny 105×66×66mm, and versions have been 
tested on animals, as well as in the team’s MESA. 

As Rentschler puts it, “There are plenty of software 
things we need to optimise, but that’s more of a time 
issue than a money issue. I think shrinking the hardware 
is simply a money issue. If we were to make custom motors 
we could probably shrink the device by at least 50%, not 
quite at the point you could swallow it, but close.”

As anyone with a colonoscopy ahead will attest, the REP 
is an attractive prospect. Robotic capsule endoscopes can 
minimise patient discomfort while ensuring that physicians 
are working as efficiently and effectively as possible. The 
way they cut out “grunt work” reflects some of Rentschler’s 
own concerns as an academic and a developer of medical 
devices. “I can write papers and patents and train students – 
and I like all of that – but I really want to get to the patient. 
I want to try to make a positive impact for the patient.” 

With self-driving car technology stalling, his commitment 
raises an interesting question: will we have autonomous 
vehicles inside us before we start climbing into them? 

 Shrinking the hardware is a money 
issue. If we made custom motors we 
could probably shrink the device by 
at least 50%, not quite at the point 
you could swallow it, but close. 
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P ortescap is driven by a passion for innovation, technical 
excellence and providing world-class global service, and  
its collaborative design process provides standard and 

custom products that perfectly fit any application. Portescap’s 
vision is to serve performance-critical motion applications that 
save, improve and enhance lives.

The company’s mission is to solve problems and develop 
innovative motion solutions for critical end-market needs.  
It listens to its customers and leverages its deep technical 
expertise to collaborate closely with customers and prioritise 
personalised engineering support. The company’s team responds 
quickly to deliver a range of unique performance solutions that 
optimise systems with effectively priced technologies in order to 
enable its customers to achieve their goals while also maximising 
shareholder returns.

BLDC slotted technology provides many advantages for devices 
exposed to harsh environments. For instance, its proprietary 
encapsulation provides enhanced autoclavability and survivability; 
the improved heat dissipation enables higher continuous stall 
torque; a smaller air gap provides lower rotor inertia; it has 
improved dielectric characteristics (1,500V AC and above, available 
on request); skewed stator designs are available to minimise 
cogging; customised speed and torque profile are available  
(peak versus continuous torque); and thermal analysis or testing  
is carried out to meet customers’ temperature requirements.

The attributes of Portescap motors include censored solutions 
designed to withstand up to 3,000 autoclave cycles, high torque, 
high speed, light weight and low vibration, high efficiency,  
small size, ability to withstand high current draw and cannulated 
gearmotor option for large bone drills.

The company’s products are optimised for use in powered 
surgical devices so as to last in the field; they provide increased 
power and control for surgeons; resulting in shorter surgery cases  
and cleaner soft tissue cuts; have increased comfort and tactile 
feel; have optimised thermal performance at high speeds; an 
improved ergonomic design for smaller surgical hand tools; and 
they allow passage of pins through the motor for K-wire and pin-
driving applications.

Portescap’s products offer the reliability needed to withstand 
harsh environments; they are designed to be washable and 
sterilisable based on the company’s 30 years’ experience dealing 
with the demands of medical environments and reprocessing. 

For instance, the bearing, gear and grease materials are selected 
to provide resilience to temperature, moisture and corrosion  
in order to prolong motor life; the stator and hall sensor are 
encapsulated to withstand autoclave, dishwasher and saline 
environments; the company has the in-house capability to  
test load, sterilisation and washer cycles; and the BLDC slotted 
technology improves encapsulation of windings, which provides 
enhanced autoclavability and survivability.

Fast and reliable
Portescap’s surgical motor solutions are custom engineered  
for critical performance. Its design engineers are eager to 
work with teams so as to find and design the perfect, reliable 
solution. To accelerate the product development process,  
the company offers prototypes optimised for specific surgical 
applications that are available for delivery within one week.

Portescap’s rapid prototypes are standard catalogue products 
optimised for specific surgical applications. They incorporates 
Portescap’s industry-leading design capabilities to maximise 
sterilisability, reliability, power, performance and efficiency. 
Complete, sterilisable solutions are available, including autoclavable 
motors, gearheads and controllers – and prototype quantities of 
five or less ship within one week of order placement. 

Portescap is one of the leading suppliers of motors for powered 
surgical handtools – over 80% of all arthroscopic shavers use  
a Portescap motor. There’s a reason for this: arthroscopic shavers 
are exposed to the harshest environments in surgery, including 
exposure of the motor to saline. With 30 years of leadership 
developing solutions for the rigours of surgery, Portescap  
is the ideal partner to help find the optimal motor solution. 

Portescap’s BLDC slotted motors exceed the high-speed and 
torque requirements required by powered surgical handtools 
proved through decades of in-field experience. Portescap motors 
demonstrate unparalleled reliability through years of continuous 
autoclave cycling, and lean production capabilities enable 
Portescap to support small-scale and large-scale production. 

A leader in miniature motion 
technology since 1931
Portescap has one of the broadest ranges of products on the market for a wide range of 
specialisations, including medical devices and clinical diagnostics, instrumentation, security, 
aerospace, automation, robotics and any application that requires powerful miniature motion.

Further information
Portescap
www.portescap.com

 Portescap’s vision is to  
serve performance-critical 
motion applications that save, 
improve and enhance lives. 

MMI043_Portescap.indd   111 25/10/2018   13:58



Medical coatings by Whitford
for guidewires & other medical devices

Where good ideas come to the surface  
whitfordww.com • sales@whitfordww.com • © Whitford 2018

■ Ability to customize
■ Lubricity & heat resistance
■ Insulation
■ Biocompatibility

■ Color coding
■ Resistance to sterilization
■ ISO 13485 Quality System
■ 50 years coating experience

Whitford’s PTFE coatings offer a variety of important benefits:

For more information, contact us at sales@whitfordww.com  
or find us online at whitfordww.com.

MDD Ad 08-2017.indd   1 4/3/18   10:11 AM
MMI043_Whitford.indd   1 25/10/2018   09:41



T he medical implants market 
is evolving fast. Comprising 
devices such as orthopaedic 

implants, cardiac pacing devices, 
neurostimulators and drug implants, 
it is growing at a rate of over 7% a year. 
According to a recent report by Market 
Research Future, its global value will 
hit $171.5 billion by 2023, up from $94.5 
billion in 2015. 

This in turn is fuelling demand 
for protective coatings. As new types 
of implants are commercialised, and 
new industry standards are developed, 
the coatings market will need to 
keep pace. We are witnessing not 
just market growth, but a wide 
range of technical advancements.

After all, coatings perform a critical 
role in medical implants. Depending 
on the device, the coating might deliver 
antimicrobial drugs, serve as a blood-
impermeable barrier, or aid incorporation 
between the device and the tissue. 
It needs to be robust, resilient, durable 
and, above all, biocompatible. 

While this might sound like a lot 
to ask, it’s important to get it right. 
To take just one variable, the wrong 
kind of coating could increase the 
risk of infection. Estimates vary, but 
orthopaedic implants are thought to 
carry an infection risk of 1–16%. One 
study found that the financial burden 
from orthopaedic-implant-associated 
infections in the US would reach 

$1.6 billion by 2020. This issue 
is likely to become more serious as 
antimicrobial resistance increases. 

It could also increase the risk 
of rejection. If the implant is not 
biocompatible with the patient’s 
tissues, they may suffer serious adverse 
reactions, including inflammation and 
allergic responses. While the coating is 
not the only variable that has an impact 
on biocompatibility, it is nonetheless 
a crucial one. 

Then there is the risk of corrosion, 
which affects orthopaedic and 
orthodontic implants in particular. 
If the implant corrodes, it will lose 
mechanical strength, meaning it may 
need to be replaced. It can also lead 

Scratch
thesurface

Biocompatibility, durability and infection resistance are important factors for all medical 
devices, but especially for implants. With these devices, it’s crucial to pick the right coating 
or the device could be rejected by the body. In this round-up, Emily Gibbs explores some 
of the latest innovations in implant coatings, from diamonds to synthetic silk.
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to the release of harmful metallic ions, 
causing allergic reactions. 

In short, the coating selection can 
make or break the implant’s efficacy, 
which is why there have been many 
recent innovations in implant coatings, 
each with its own potential benefits. 

Atomic layer 
deposition technology
A Finnish company recently  
rolled out its atomic layer deposition 
(ALD) technology to medical devices.  
A thin-film coating technology,  
it had previously been used in the 
manufacturing of computer chips and 
LEDs, and is therefore suitable for the 
microelectronic devices now common  
in the healthcare sector. 

In this coating method, the film is  
built up little by little – one atomic layer 
at a time – through a series of gas-phase 
chemical reactions. The resulting film is 
dense and impermeable, and its structural 
characteristics can be precisely controlled 
on an atomic level. This protects the 
device against corrosion. 

“As several ALD materials are 
intrinsically biocompatible, and as  
the ALD method creates the highest 
quality coatings that form always 
pinhole-free, conformal, uniform and 
hermetic encapsulation around the 
coated object, ALD finds uses in all 
sectors of medical industries,” said the 
company in a press release. “It offers 
atomic-level precise solutions to various 
challenges that medical equipment 
manufacturers are now facing.” 

Focus on antifouling
Dr Jie Zheng, a chemical and 
bioengineering professor at the University 
of Akron, US, recently received a grant for 
research into ‘antifouling’ coatings. The 
$340,866 grant, from the National Science 
Foundation, will be used to develop a 
better data-mining method for testing 
and designing these coatings. 

Essentially, fouling refers to the 
accumulation of unwanted organisms  
on a wet surface. When that surface is  
an implanted medical device, it can cause 
serious problems – not least rejection. 

“Antifouling materials and coatings  
are critically important for biomedical 

implants because they will prevent any 
unwanted interactions and infections 
with biomolecules, and thus reduce the 
risk of foreign-body reaction in patients,” 
says Zheng.

A diamond idea 
In March 2018, researchers at  
RMIT University found that diamonds 
could improve the biocompatibility of 
3D-printed titanium implants. Titanium, 
considered the gold standard for  
medical implants, has many benefits,  
but biocompatibility can pose a challenge. 
Diamonds do not have this problem; since 
they are made from carbon, they interact 
well with living tissue.

In this study, the implant was  
coated in detonation nanodiamonds  
(a cheap synthetic material), via a 
chemical vapour deposition method.  
It was seeded with mammalian cells  
and preserved in conditions similar to  
the inside of the body. Compared with an 
uncoated implant, the diamond-crusted 
one showed less bacterial activity and 
increased cell growth.

“This coating not only promotes better 
cellular attachment to the underlying 
diamond-titanium layer, but encourages 
the proliferation of mammalian cells,” 
explained lead author Dr Kate Fox.  
“The diamond enhances the integration 
between the living bone and the artificial 
implant, and reduces bacterial attachment 
over an extended period of time.”

The researchers think their technique 
might be particularly useful for ‘just  
in time’ implants – orthopaedic implants 
produced on-demand using techniques 
like 3D printing, and they expect  
diamond coatings to become common  
in orthopaedics in the near future. 

Silk coatings for 
breast implants
Silicone implants, such as those used in 
breast reconstruction surgery after cancer, 
are particularly susceptible to rejection. 
Among reconstruction patients, a 
staggering 46% will undergo reoperation 
within three years, often because their 
body has rejected the implant. 

German biotech company AMSilk  
has come up with a potential solution,  
in the form of synthetic silk biopolymers. 

Together with implant manufacturer 
Polytech Health & Aesthetics, it has 
initiated an international clinical trial  
to test out silk-coated breast implants  
in humans. This marks the first time  
that bioengineered silk will be inside  
the human body.

Although the substance mimics the 
properties of silk – it can be moulded 
into fibres, for example – it is actually a 
protein and is therefore more likely to be 
accepted by the body. And unlike most 
proteins, it is strong enough to withstand 
the sterilisation process. 

If the clinical trial proves successful, 
the company intends to test the coating 
on other types of implant.

“Through our multiyear partnership 
with the experts at Polytech, we’ve 
created a new and groundbreaking 
product for the medical device market,” 
said Jens Klein, CEO of AMSilk. “The 
SILKline implants are the first product 
providing our silk coating in the medical 
device sector – but other products using 
the extraordinary biocompatibility of our 
silk coatings will soon follow.”

Bioactive-glass-coated implants
Bioactive glass (a type of glass made 
from high-purity chemicals) is emerging 
as a potential choice of coating for 
orthopaedic implants. The material  
is already used widely across other 
biomedical applications, such as tissue 
engineering and dental reconstruction, 
and has garnered a reputation for its 
antimicrobial properties. 

Because the glass increases the pH  
of the surrounding body fluids, it creates 
an environment hostile to bacteria.  
If bacteria do approach, they are 
incapable of adhering to its surface  
and propagating there. 

Over the past few years, the industry 
has witnessed the development of the 
first bioactive-glass-coated implants 
across orthopaedic and dental 
applications. In some cases, ions  
(such as silver, boron or copper) are 
added to boost the antimicrobial effects. 

This ties in to a broader trend: 
coatings that combine several materials. 

“Medical device manufacturers  
are looking towards the adoption of 
disruptive multimetallic coatings that 
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contain more than one metallic 
component and polyelectrolyte coatings 
in a wide variety of applications,” Raghu 
Tantry, principal analyst at Frost and 
Sullivan Visionary Science, commented 
in a recent release. “These developments 
are likely to increase the unit price 
of materials and coatings, propelling 
market growth.”

Nanosurfacing for
spinal implants
Many implants are made of, or coated 
in, bioceramic materials, which help 
ensure the device is not rejected by 
the body. However, these materials 
are often susceptible to microcracks 
and other flaws. 

In September 2018, nanotechnology 
company Nanovis announced a 
licensing agreement with the University 
of Nevada for one of their technology 
patents, which could create stronger 
bioceramic coatings. Essentially, 
the coating contains tiny nanopores, 
improving its functional properties. 

Depending on the purpose of 
the implant, it can also improve 
osseointegration (the fusion between 
the implant and the surrounding bone) 
and bactericidal properties (through 
the release of an antimicrobial drug). 

“We can control the length, the 
height, the pore openings and the 
pore volumes within the ceramic 
nanosurface,”said Mano Misra, 
professor of material sciences 
and engineering at the University 
of Nevada. “The sizes and shapes of 
the nanosurface pores can be changed 
so the ceramic coating releases drugs 
over a longer period of time, providing 
superior anti-infection properties.”

Antibacterial silver-
coating technology
Silver has long been known for its 
antibacterial properties, and in recent 
years, a number of manufacturers have 
added silver ions to their coatings. These 
ions are capable of penetrating bacterial 
cells, damaging their DNA. However, 

there are a number of technical 
challenges to surmount – not least 
ensuring that no healthy cells are 
damaged in the process.

One Berlin-based company 
recently received a funding boost for its 
antibacterial silver-coating technology. 
The grant, totaling around €700,000, 
will be used to finance the next stage of 
research, as the company builds towards 
a human clinical study. 

“The internationally IP-protected 
silver-coating technology developed by 
aap is intended to protect the surface of 
implants from colonisation by bacteria,” 
the company announced upon its 
release. “Thereby aap is addressing one 
of the biggest challenges in trauma: the 
reduction of surgical site infection risks.”

With research teams around the world 
working hard to redress the challenges, 
this is an exciting time for the coatings 
industry. Over the next few years, 
we can expect to see an array of 
new solutions hit the market, improving 
the safety and efficacy of implants. 
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A ccording to Mark Gross, Formacoat’s CEO, the 
company’s business proposition is refreshingly 
straightforward: “We focus only on coatings,”  

he says. Their applications, however, are myriad. 
Formacoat applies coatings for everything from vascular 
and ophthalmic implant delivery, to guide wires, catheters, 
films and screen mesh. “There are as wide an array of 
coatings as there are different things people need to do 
with their medical devices to make them work,” he adds.

In high demand
Demand for more coatings in increasingly complex 
applications is rising. As Gross says, “Formacoat’s 
investments in more and varied coating technologies  
is increasing, and the company is expanding to a new 
38,000ft² facility during the next year to make room  
for these new product lines and to increase capacities.” 

From a coating-technology standpoint, the company 
added several different haeomocompatible coatings, with 
different types of chemistries, that are useful for a wider 
range, and different types, of devices and markets. It has 
also added variants that prevent wound adhesion, scar 
tissue formation, protein absorption and biofouling. The 
latter two have proved especially popular. “We’ve several 
projects running right now that fit these product niches,” 
says Gross.

Equipped to meet any unique  
or specific demands
The company has also begun to work on making a 
controlled-timing, super-swelling hydrophilic material  
for a specific customer need, by modifying an existing 
technology. By bringing other coating technologies 
in-house, the company can find or work to adapt new 
technology types in order to meet unique needs. In the 
past year, Formacoat worked to find ways to use a grafting 

technology on metals that were previously only working 
on some polymers.

“It’s a chemical-assembly grafting technology  
that’s capable of coating the IDs at a finer diameter  
than other coating technologies, as well as providing 
excellent lubricity and durability on select substrates,” 
Gross explains.

Market leaders
The company has emerged as a leading player in the 
coatings market since its foundation in a basement in 
2002. It has always aimed to be the primary source for 
medical OEMs in satisfying their commercial coating 
needs, whether it is for instruments used in cardiovascular 
or implant delivery, or guide wires and catheters.  
The increasing range of products that need coating,  
and different types of coatings, means the company  
is outgrowing its current facility and equipment. 

Its new facility will allow fourfold expansion in its core 
catheter processes (including a new coating system that 
works well for small-volume research and development 
runs at less cost, and, for some products, ‘unlimited’ lot 
sizes – larger than its batching production lines can do); 
film and mesh coating by twofold; sixfold increase in ISO 
Class 7 cleanroom; and space for other work by increasing 
by threefold the square feet of its current facility.

Engaged and focused
Fundamentally, what customers get with Formacoat is  
a company devoted wholeheartedly to finding the right 
coating for their medical device.

And if the first formulation does not succeed, Gross  
and his colleagues will persevere until they find the  
most suitable coating for the assigned application. It’s a 
focus that can sometimes be missing from the company’s 
competitors in the marketplace.

“They’re manufacturers of catheters and tubing 
extruders,” says Gross. “Their core focus is on things  
that we don’t do, and we don’t care to do, because this 
field is engaging enough in terms of what it takes to  
work through all the needs of a customer and, certainly, 
the more challenging applications.” 

Creative coatings
Formacoat is a leading provider of contract coating services for a wide variety of 
medical devices. Mark Gross, the company’s founder and CEO, talks about the process 
of determining the right coatings for increasingly complex applications.

Further information
Formacoat
www.formacoat.com

 The company has always  
aimed to be the primary source  
for medical OEMs in satisfying  
their commercial coating needs, 
whether it is for instruments used  
in cardiovascular or implant delivery, 
or guide wires and catheters. 
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The market for silicon adhesives continues to grow, more than 60 years after first 
coming into use in the medical device sector. What makes this material so popular, 
what are the latest trends and innovations, and how can medical device companies 
make sure they are utilising its full benefits, asks Patrick Kingsland.
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I t is a material so ubiquitous it  
is often taken for granted. But  
for the past 60 years, silicone,  

a synthetic polymer, has had a major 
impact on the global healthcare industry. 
It has been seen benefitting patients 
around the world through a range  
of applications, from medical devices  
to active pharmaceutical ingredients  
(APIs) and excipients in medicines.

The material properties and benefits  
of silicone are well known. They include 
water repellence and high permeability 
to gases, as well as stability in extreme 
temperatures and resistance to chemical 
and thermal degradation.

“Silicone has unique material 
properties that make it ideal for certain 
applications in the biomedical field,” 
researchers from Northern Arizona 
University explained in an article 
previously published in Medical Device 
Developments. “Its hydrophobic nature, 
low surface tension, and chemical and 
thermal stabilitylend to biodurability and 
generally favourable biocompatibility.”

A brief history
The element was initially discovered 
by Swedish chemist Jöns Jacob 
Berzelius in 1824, and first used in 
the medical sector in the mid-1940s 
to coat glassware and needles after 
researchers discovered it could prevent 
blood from clotting, and shortly after  
in the fabrication of implants such as 
bile duct repairs and artificial urethras.

Having demonstrated its 
biocompatibility, silicone was then 
supplied on a much wider scale in the 
1960s by companies like Dow Corning. 
By that stage it was being used  
in a huge variety of healthcare 
applications such as stents, catheters, 
drains and shunts, orthopaedics and 
heart bypass machines.

Today, the market for silicone 
materials in healthcare continues  
to grow at an impressive rate, while 
new material sources and silicone 
technologies have come to the  
market offering various performance 
advantages for medical device 
manufacturers and patients alike.

According to a 2017 report from 
Report Buyer, the global market for 

medical-grade silicone is expected  
to reach $1.6 billion by 2022, at a 
compound annual growth rate of 6.1% 
during 2017–22. By and large, growth  
is being driven by an increased use  
of products that use silicone materials, 
according to Report Buyer. 

“Sectors such as implants,  
dental tools, drug delivery devices, 
prosthetics, syringes and disposable 
medical devices fuel the demand 
growth of medical-grade silicone,”  
said the report. “Rising demand in  
the Asia-Pacific region for devices 
such as surgical implants and a 
growing elderly population whose 
medical needs are often met by 
products fabricated out of medical-
grade silicone is driving growth.”

The long-term effects
Of course, it hasn’t always been  
plain sailing for silicon manufacturers.  
In the 1990s, the US Federal Drug 
Administration (FDA) banned silicone 
implants following public outcry about 
alleged links between breast implants 
and cancer and autoimmune diseases.

However, subsequent studies found  
no causal links between these factors, 
however, and in 2006 FDA approved 
silicone gel-filled implants from two 
manufacturers with the requirement 
that they conduct large post-approval 
studies (LPAS) to monitor its  
long-term implications. 

But the negative attention still had  
a significant impact on the industry. 
Companies were forced to make big 
payouts, including Dow Corning,  
which filed for Chapter 11 bankruptcy 
in 1995 after facing 20,000 lawsuits. 
Subsequently, implantable device 
innovation in the US slowed, with 
silicone product development gaining 
traction in Europe and Asia instead.

However, innovation did continue  
as the wider medical device market 
evolved. Increased interest in 
transdermal drug delivery systems 
(TDDS), for example, has increased  
the amount  of research and innovation  
in silicone adhesives, which are used 
as excipients in the patches.

TDDS is able to eliminate first pass 
metabolism, where the concentration 

of a given drug is reduced before 
reaching the systemic circulation  
and the pain of hypodermic needles. 
Silicone based pressure sensitive 
adhesives (PSA), meanwhile, are 
known for their skin-friendliness  
and ability to enhance the efficacy  
of the drug in transdermal drug 
delivery patch products

“They offer excellent permeability  
to lipophilic drugs, and can be further 
modified by formulating with 
hydrophilic fillers, copolymers, 
plasticisers or by modification of  
the network with silicone-organic 
copolymers to allow delivery of 
hydrophilic drugs,” according to a  
2015 paper in Future Science by Dow 
Corning researcher Gerald Schalau.

According to Schalau, patient 
literature indicates that silicone PSAs, 
which were first used in TDDS in the 
1990 Duragesic fentanyl patch, are  
now involved in delivering a number of 
different drugs, including non-steroidal 
anti-inflammatory drugs, hormones, 
retinoids and vitamins.

“In most of these cases, silicone 
PSAs have been noted for enhancing 
drug delivery in addition to other 
properties like less skin irritation  
and sensitisation,” Schalau said.

A number of pharmaceutical 
formulators are now combining silicone 
PSAs with other adhesive technologies 
to create increasingly sophisticated 
TDDS designs, according to Schalau.

“These have taken the form of 
layering silicone and other adhesives 
or other non-adhesive polymers that 
may act as drug reservoirs, or rate-
controlling layers within the seemingly 
monolithic TDDS to achieve the desired 
performance,” he said. “Other unique 
and advanced patch designs have been 
created by blending silicone adhesives 
with non-silicone adhesives and  
other polymers with differing drug 
compatibilities to achieve patches  
with the desired therapeutic release 
profiles for a number of actives.”

An upward spiral
Silicone materials are considered useful 
in topical products due to their ability 
to be retained on the skin over time. 
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According to Schalau, recent  
research on the antiretroviral HIV  
drug maraviroc and ibuprofen shows 
that new silicone elastomer blends  
can improve drug delivery compared 
with non-silicone chemistries.

“Use of silicone elastomer gels in  
a variety of drug delivery applications 
has been reported via granted  
or sought intellectual property 
publications,” said Schalau. “Notable 
references include formulations  
or compositions to deliver actives  
like ingenol angelate, retinoic  
acid derivatives, amino acids, 
antiperspirants, clobetasol  
propionate and several other actives.”

New silicone materials have 
emerged to support the rapid growth  
of wearable medical devices, which  
is driven by an increase in outpatient  
and home-based care. Medical analysts 
claim silicone can help promote patient 
compliance by delivering stable long-
term adhesion, as well as breathability 
and sensitivity to the skin.

“New silicone-based PSAs offer 
important advantages over acrylic 
adhesives,” said Christine Weber  
and Audrey Wipret of Dow Corning  
in a recent article for Medical Plastics 
News. “Not only can acrylic adhesives 
cause skin irritation in some patients, 
but they tend to increase in peel 
adhesion over time, making removal  
of the device uncomfortable. Besides 
solving these problems, silicone-based 
PSAs can handle heavier loads than 
silicone soft skin adhesives, up to 
several grams, over extended periods. 
This advanced technology will be an 
important enabler of next-generation 
wearable device designs.”

Dow Corning, an industry leader, 
now offers soft-skin adhesives (SSA) 
for medical devices that involve short-
term wear and high-adhesive silicones 
for extended wear-time. The former 
involves two-part platinum-catalysed, 

cross-linked silicone elastomeric 
adhesives that bond quickly to the 
skin and can be easily repositioned. 
They are suitable for wearable  
devices that need to be removed  
and placed back onto the patient.  
The latter involves PSAs that offer 
strong and stable adhesion, and  
high shear strength without  
irritating the skin.

Silicone materials used in 
implantable devices are evolving to 
cater for a market that is undergoing 
dramatic transformations due to 
advancement in the tech industry.

The implants are  
becoming valuable biomedical  
control units for monitoring  
and responding on demand  
via wireless communication.  
Devices are getting smaller  
and are being integrated into 
electronics which require higher 
material performance to meet  
the requirements for integrity  
and durability.

A recent article by ProMed, the 
leading medical silicone components 
and assemblies manufacturing 
company, offers a number of 
developments in silicone used for 
implantable devices. Medical silicone 
tubing with embedded reinforcements 
that enhance the natural flexibility  
of silicone while providing added 
strength and stiffness have recently 
hit the market, for example.

“Braided or spiral monofilaments  
of stiffer resins, or even stainless steel, 
are located in the wall of the tubing 
and providing enhanced burst, kink 
and wear resistance – all qualities 
necessary for tubing which needs  
to conform around organs and  
through existing passageways  
as it is inserted into the body,”  
said the ProMed article. 

“This new development can meet 
the current pressing need for more 

durable and smaller implantable 
medical devices.”

A softer approach
Soft silicone materials are being  
used to 3D print implantable devices 
according to ProMed. While this  
has so far only been achieved inside  
a university laboratory, it could 
eventually help reduce the cost  
of time-consuming, conventionally 
moulded implants that are custom 
made for individual patients.

“The breakthrough in this case  
is the ability to 3D print parts by  
using oil-based microgels, a welcome 
achievement since that material’s 
flexibility and pliability makes it ideal 
for implants that are located in and 
around delicate internal organs,”  
said the article. “Although this 
technology is at an early stage in  
the development process, it does 
demonstrate how medical-grade 
silicone continues to be at the 
forefront of new implantable devices.”

While silicone materials have 
proved safety credentials, appropriate 
manufacturing practices remain 
crucial for further innovation.

“Manufacturing practices must strictly 
adhere to regulatory requirements and 
industry standards,” said the researchers 
and consultants writing for this 
magazine. “Decisions regarding  
the sourcing of silicone material  
should conform to manufacturing  
and regulatory requirements.”

In sourcing the right material,  
Medical Device Developments suggests 
pharmaceutical companies should  
ask a number of key questions, such  
as how long will the device reside in 
the human body? What FDA regulations 
will apply? What testing is available 
from the raw material supplier?  
What testing must be performed  
by the device manufacturer itself,  
and how long will the testing take?

While these questions might  
sound tedious, asking them will 
enable medical device companies  
to make sure they are using  
silicone to its full benefit – something 
decades of use and innovation will  
tell you is worthwhile doing. 

 In most cases, silicone PSAs have been 
noted for enhancing drug delivery in addition 
to other properties. 
– Gerald Schalau, Dow Corning
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Bluestar Silicones has been Elkem Silicones for over 
a year now; what has changed?
Bertrand Bordes: Integration into the Elkem group has been  
the occasion to reinforce our commitment to the healthcare market 
and our focus on customers. To ease their registration process,  
we are extending the number of our ISO 13485-certified sites, 
eventually covering all sites manufacturing medical-grade 
materials worldwide. We are also enlarging our regulatory  
team with local medical toxicologists and addressing with our 
customers the changes included in the latest ISO 10993 regulation, 
which aims at further limiting animal testing, and reinforces the 
chemical and physical evaluation of devices and materials. The 
safety for our employees, customers and end users, along with the 
involvement of all people – whether colleagues, customers or other 
stakeholders – are values strongly rooted in Elkem’s DNA and 
strategic roadmap.

Now that the company is a large silicone provider, 
does that mean more standardisation?
Not at all. We take time to understand our customers and  
their businesses; we acknowledge their constraints and identify 
opportunities for them to differentiate and grow. At a time when 
many companies, including in the healthcare sector, experience 
difficulties in sourcing their silicone materials, we continue to 
support existing and new customers by providing them with not 
only volumes, but with dedicated solutions, including technical 
studies, customised supply chain options and exclusive product 
references to enable them to implement their strategy. 

For example, companies come to us with a request to 
re-engineer our wound-care, soft-skin adhesives in order to bring 
the improved wound healing associated with silicone technology 
to eye patches, first-aid bandages and wearable devices. We 
grasped the need for longer wear time, competitive manufacturing 
costs and breathable substrates, such as non-wovens. This 
resulted in the launch of Silbione RT GEL 4743 this year, which  
has various customisation options in terms of manufacturing  
and performance.

You issued different press releases about developing 
long-term implantable silicone solutions, is Elkem 
serious about this application?
We certainly are, and have previously announced injection-grade, 
moulding-grade, compression-grade and extrusion-grade materials 
for over-30-days implantation under the Silbione Biomedical brand, 

all backed by master access files on file with US FDA. We continue 
to develop our offering by introducing, during MDM Minneapolis 
and Compamed, a latest-generation curable adhesive, Silbione 
Biomedical ADH1 M200. As usual, we have taken the opportunity 
with this development to not only provide an alternative material 
for companies that manufacture pacemakers, pacing leads and 
general devices for 30-days-or-more implantation, but to also 
provide them with an advanced solution. M200 is tin free, and 
though we are aware the regulatory bodies have validated devices 
using tin-catalysed silicones, we believe that a tin-free solution will 
help more patients benefit from such systems in the future. M200 
is also faster to cure, and helps manufacturers to expand their 
options and business.

More customers and third-party audits have now confirmed  
that our South Carolina facility in the US – which manufactures  
all Elkem Biomedical-grade silicone materials following Elkem 
Silicones’ quality management system and clean operation 
standard, which adhere to GMP and ISO 14949 guidelines  
– will enable implantable device manufacturers to meet  
the highest patient safety standards today and tomorrow.

Where do you see innovation potential for silicones 
in healthcare?
Improving the outcome for patients is at the core of working in 
healthcare. We see the potential for mass customisation provided 
by additive manufacturing as a game-changer in this direction,  
and we take it as our responsibility to help bring this benefit to  
soft materials. We demonstrated the possibility to print medical-
grade silicone materials during the ‘Rapid.Tech’ and ‘3D Print’ 
trade shows. In our case, we start from the material validated for 
long-term implantation and supported by master access file, and 
we discuss with machine and component manufacturers so as to  
be able to print it with no compromise on the accuracy of the part. 
Part of this work is supported by FASSIL cluster project. This will 
be for the benefit of our customers, as Elkem will remain a raw-
material supplier for this application.

To discuss your projects and see how Elkem can help, come  
to its booth during Compamed, 13–16 November in Dusseldorf, 
Germany, Hall 8b booth C25. 

A spectrum of medical-
grade silicone solutions
Elkem Silicones is a division of Elkem, a Norwegian group with more than 110 years’ history as 
a technology provider and one of the world’s leading suppliers of silicon-based advanced materials 
with operations throughout the value chain – from quartz to speciality silicones. Bertrand Bordes, the 
global product manager for medical grades, explains how the company is helping its customers to 
differentiate, deliver innovative healthcare solutions and contribute towards better care for patients.

Further information
Elkem Silicones
www.silicones.elkem.com
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A round the world, 50 million 
people are currently suffering 
from dementia, a syndrome 

the symptoms of which include 
memory loss, decreased thinking 
speed, disorientation and other 
problems associated with impaired 
brain functioning. As the global 
population ages, the number 

of people living with the affliction 
is expected to triple by 2050.

In the US, Alzheimer’s, the most 
common form of dementia, now kills 
more people than prostate cancer and 
breast cancer combined. In the UK, 
the condition has overtaken heart 
disease as the country’s number one 
killer – costing the lives of more than 

70,000 people a year. But until 
recently, advocacy organisations 
say research into dementia has been 
largely neglected, with expenditure 
on the syndrome overshadowed by 
spending on other conditions, such 
as heart disease and cancer.

“Compared with the number of 
people developing dementia, one 

Probe into
memory

A group of scientists in the US are hoping to build a prosthesis that could help restore or 
enhance memory functions and tackle diseases like Alzheimer’s. Patrick Kingsland asks 
Dong Song, research associate professor at the University of Southern California, how it 
works and how a polymer-based material called parylene C could hold part of the answer.
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every three seconds, the amount of 
money devoted to research is tiny,” 
said Paola Barbarino, the CEO of 
Alzheimer’s Disease International  
in the 2018 ‘World Alzheimer Report’. 
“For a start, there isn’t enough  
original research. The global ratio  
of publications on neurodegenerative 
disorders versus cancer is an 
astonishing 1:12. At the same time,  
not enough people are getting into 
research on dementia.”

According to the report, more  
than 100 drugs have been tested  
but just four authorised for use  
on dementia patients since 1998.  
And while some have helped  
manage symptoms of the devastating 
condition, none have provided  
the silver bullet.

“For these diseases, there is simply 
no cure,” says Dong Song, a research 
professor at the University of Southern 
California (USC)’s Viterbi School of 
Engineering. “There is no drug for the 
patient to take.”

The lack of an effective solution for 
treating different types of dementia, 
such as Alzheimer’s, has not dissuaded 
Dong from searching. For the past 20 
years, the research professor has been 
attempting to build what is known  
in scientific circles as a hippocampal 
memory prosthesis, a brain-machine 
interface device capable of restoring 
or enhancing memory functions.

The hippocampus is a brain 
structure located in the medial 
temporal lobe, which plays a central 
role in the formation of new, long- 
term memories. When it is damaged  
by diseases like Alzheimer’s, people 
find themselves unable to form new 
memories. The idea of the hippocampal 

prosthesis is to bypass the point of 
injury and restore memory to patients.

In March, Dong was part of a  
team of scientists from USC and  
Wake Forest Baptist Medical Center 
that published a paper in the Journal 
of Neural Engineering demonstrating 
the “successful implementation”  
of a prosthetic system capable  
of boosting memory.

The participants of the study were 
epilepsy patients who had electrodes 
already implanted in their hippocampi 
to locate the origin of their seizures. 
They were asked to perform a simple 
computerised memory task in which 
an image was shown, followed by  
a blank screen, then a request to 

 There is a mismatch with the stiffness of  
the brain tissue, and this causes a lot of immune 
response, which means the quality of the recording 
will degrade in the long term. 
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identify the initial image out of a 
selection of four or five options.

The researchers then analysed  
the recordings and synthesised  
an “MIMO-based code” for correct 
memory performance. This code was 
then played back to the participants 
while they performed the memory  
task again. The result: a staggering 
37% improvement in recall.

“This is the first time scientists 
have been able to identify a patient’s 
own brain cell code or pattern for 
memory and, in essence, ‘write in’  
that code in order to make existing 
memory work better, an important first 
step in potentially restoring memory 
loss,” explained the study’s lead 
author, Robert Hampson, professor  
of physiology, pharmacology and 
neurology at Wake Forest Baptist 
Medical Center, in a press release.

“We showed that we could tap  
into a patient’s own memory content, 
reinforce it and feed it back to the 
patient,” Hampson added. “Even when 
a person’s memory is impaired, it is 
possible to identify the neural firing 
patterns that indicate correct memory 
formation and separate them from  
the patterns that are incorrect. We  
can then feed in the correct patterns 
to assist the patient’s brain in 
accurately forming new memories,  

not as a replacement for innate 
memory function, but as a boost to it.

Studying specific neurons
In order to understand how memories 
are formed and how mathematical 
models can be developed to mimic  
the encoding and decoding processes 
of the hippocampus, Dong says 
researchers also require long-term, 
stable recordings from individual 
neurons in the brain structure. 

This means “designing a device  
that enables us to bidirectionally 
interact with the brain, and building  
a microelectrode array to record  
and manipulate a large population  
of neurones”, he says.

Most of the current recording  
probes in use are made of thin, metal 
microwires with exposed tips. Arrays 
designed with multiple microwires 
have been produced to “anatomically 
match” hippocampal architecture, with 
longer and shorter wires targeting 
different parts of the brain structure. 

For higher-density recordings, 
microfabricated silicon-based  
neural probes have also been used. 
The shank of each probe can cater  
for hundreds of recording sites, 
providing information from multiple 
neurons along the length of the  
neural track. 

But despite the relative success  
of silicon probes, Dong says their 
material composition is not ideal  
for reliable, long-term recording.

“There is a mismatch with the stiffness 
of the brain tissue,” he says. “This causes 
a lot of immune response, which means 
the quality of the recording will degrade 
in the long term.”

In January, Dong and a team from 
USC, including Ellis Meng and Theodore 
William Berger, published another paper 
in the Journal of Neural Engineering 
suggesting the use of parylene C,  
a flexible, biocompatible polymer,  
could solve this design challenge. 

“The main advantage of using 
parylene is flexibility,” says Dong.   

 What we found is that using a parylene-based 
material is comparable to silicon or metal wire  
in terms of the recording quality but offers better 
performance in chronic recording. 

The underlying causes of dementia are still unknown, and research into how best to prevent  
and treat the disease could be better attended, given the 50 million people it affects worldwide. 
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“It is soft and can conform to the 
tissue, costing less immune response.”

“The information that we can get 
out is equivalent, but the damage 
is much less,” added Professor 
Ellis Meng, in a USC news release. 
“Polymers are gentler on the brain, 
and because of that, these devices get 
recordings of neuronal communication 
over long periods of time.”

To test the hypothesis, the team 
designed and fabricated a parylene 
C neural probe array with eight 
electrodes on eight individual probe 
shanks. The quality of the electrical 
recordings, taken from four rat 
hippocampi, was then tested against 
microwire electrode arrays. To avoid 
the long, thin probes from buckling 
upon insertion, the team also 
added a disposable brace made 
from polyethylene glycol.

“What we found is that using a 
parylene-based material is comparable 
to silicon or metal wire in terms of 
the recording quality but offers better 

performance in chronic recording 
because of its softness,” says Dong. 
“This means that we can record neural 
activity for a longer period of time 
compared with silicon-based arrays.”

According to Dong, parylene-based 
electrodes could have further medical 
applications and be used in other 
regions of the brain.

“There are many medical 
applications for this type of array,” 
Dong continues. “In addition to 
cortical areas and subcortical areas, 
by which I mean the hippocampus, we 
can record from different areas of the 
cortex. We are also working on using a 
parylene-based material to build cuff 
electrodes for recording peripheral 
nerves. These electrodes look like 
cuffs because they wrap around the 
peripheral nerve and record the neural 
activity from those nerves.”

If and when it comes to actually 
commercialising parylene-based 
microelectrode arrays, Dong says 
various options will hopefully 

be available.
“All universities 

have certain 
mechanisms for 
connecting 
researchers to possible 
investors,” he says. 
“One possibility is that 
the faculty itself can 
take the innovation, 
start its own company 
and get its own 
investment. Another 
option, if a big 
company is interested 
in the invention, is to 
license the technology 
and build medical 
products based on
the invention.”

How long 
it will take for 
the hippocampal 
memory prosthesis 
to make a mark in 
front-line healthcare 
remains to be seen. 
Designing such a 
device and putting 
it into the hands of 

medical practitioners remains 
incredibly complex, as Dong knows 
better than anybody.

“It’s a challenging task,” he says. 
“You have to record from the brain 
region and, based on the brain signal, 
design a mathematical model to 
predict what the output signal should 
be. You then need that output signal 
to drive stimulation back to the brain, 
and by doing that, try to bypass the 
damaged brain region to restore, or 
even enhance, brain functions.”

According to Rob Malenka, a 
psychiatrist and neurologist at 
Stanford University, who was not part 
of the USC and Wake Forest Baptist 
Medical Center study, the road is long. 

“This kind of approach is certainly 
worth pursuing with vigour, but I 
think it will still be decades before 
this kind of approach will ever be 
used routinely in large numbers of 
patient populations,” he told Wired.

Cautiously optimistic
But the results of the pilot study by 
USC and Wake Forest Baptist Medical 
Center, and progress on the parylene-
based electrode, suggest the team 
is making strong progress. Even 
Hampson was shocked by what 
the team found in the memory test.

“We weren’t surprised to see 
improvement, because we’d had 
success in our preliminary animal 
studies. We were surprised by the 
amount of improvement,” he said in 
an interview with Wired. “We could 
tell as we were running the patients 
that they were performing better. 
But we didn’t appreciate how 
much better until we went back 
and analysed the results.”

For his part, Dong remains confident 
that the technology he has spent 
around two decades working on will 
have a massive impact on patients 
around the world in the not-too-
distant future.

He concludes, “This whole idea 
– of using this kind of fine spatial-
temporal resolution recording and 
stimulation in the brain in order to 
cure disease – I believe is the future 
for neuromodulation.” 
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R epsol’s chemicals division, with a high degree of 
integration, focuses its strategy on the constant 
generation of value through differentiated products 

and services.
Repsol Chemicals manufactures a wide variety of products 

– ranging from base petrochemicals to derivatives, including 
polyolefins – from three integrated production facilities on  
the Iberian Peninsula. With more than 40 years of experience, 
the polyolefins range from Repsol includes polypropylene and 
polypropylene compounds, high and low-density polyethylene, 
metallocene linear low-density polyethylene, ethylene vinyl 
acetate and ethylene butyl acrylate co-polymers.

Almost two years ago, Repsol decided to focus on a new 
market: the healthcare segment, including pharmaceutical 
packaging and medical devices. The healthcare project of 
Repsol is considered differentiated and strategic due to the 
special characteristics of the targeted market. Even though 
plastics used in these applications are a small portion, about 
2% of the amount of plastics used in the world, 47% of them 
are polyolefins. Also, the resilience and growth rate of the 
healthcare field is higher than in other industries, such as 
commodity chemicals or textiles.

A project developed with all angles in mind
Repsol’s healthcare project was developed by a 
multidisciplinary team, including business management, 
production, purchasing and logistics, and with the help  
of the research and development centre, technical services  
and development and product stewardship departments;  
and on the commercial side, account managers and 
specialised distributors were appointed. Repsol launched  
the Repsol healthcare portfolio, a suitable range of polyolefins, 
which comprises:

 ■ eight polypropylene homopolymers
 ■ 11 random polypropylene copolymers
 ■ two low-density polyethylenes
 ■ four high-density polyethylenes
 ■ five EVA co-polymers.

This portfolio is characterised by encompassing multiple 
products (PP, HDPE, LDPE and EVA), is ready to be part of  
new projects and is capable of developing tailor-made grades.

Polyolefins are considered commodities in the 
pharmaceutical and medical worlds because they are 
extensively used materials, have well-known properties  
and are highly versatile.

Since the beginning of the project, Repsol has been convinced 
that something different has to be offered to the healthcare 
application that is not merely the product. There is a need  
to build and guarantee commitment and service on top of the 
product itself. The required elements are safety and dedicated 
stock, long-term commitment, documents’ requirements, 
compliance, change control, excellent levels of service, extreme 
cleanliness, robust and validated processes, full traceability and 
no risk of contamination.

People at Repsol are flexible, committed, innovative, collaborative 
and responsible; this is the way Repsol wants to be present  
in the healthcare segment, which means being committed to:

 ■ not offering grades that have not been made in an 
appointed and upgraded healthcare unit

 ■ understanding potential customers’ needs, quality 
requirements, performance and service requirements

 ■ certifying products to meet European and  
US pharmacopoeias 

 ■ working on production and storage facilities offering  
the highest quality and cleanliness

 ■ aligning quality systems with the good manufacturing 
practices required by the industry.

Being a polyolefin supplier for pharmaceutical and medical 
applications, and offering the maximum quality, service, 
commitment and compliance worldwide is a thrilling 
challenge, and one that Repsol is eager to continue. 

Energy industry giant’s 
healthcare project
Repsol is an integrated energy and mobility company, and is present in the entire value chain: 
exploration and production, transformation, development, and commercialisation of efficient, 
sustainable and competitive energy. Now, it’s looking to bring its expertise to the healthcare market.

Further information
Repsol
www.repsol.com/en 

Repsol is one of the world’s biggest energy companies, and is now 
looking to expand its position in the healthcare segment.
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B orealis and Borouge used the CPhI Worldwide show  
in Madrid, in October, as the launchpad for Bormed 
PL8830-PH, the first controlled plastomer solution  

for the global healthcare market. Borealis and Borouge (the Borealis 
joint venture company that operates in the Middle East and Asia) 
say the Bormed PL8830-PH is pushing the envelope of polyolefins 
performance characteristics for healthcare applications. Bormed is 
the companies’ brand for polyethylene and polypropylene products 
used in healthcare applications.

With the addition of Bormed PL8830-PH, Borealis is  
now the only raw material supplier to offer a material that bridges 
the gap between thermoplastics and elastomers. On top of this, 
the Bormed Concept service package ensures that customers  
can rely on a secure supply of raw materials that are compliant 
with European, US Pharmacopeia and ISO standards.

Bormed PL8830-PH is an ethylene-based, octane-1 plastomer. 
Because it is a reactor polymer, it boasts the highest and most-
consistent quality, and it exhibits excellent purity and cleanliness. 
The material has flexibility comparable with thermoplastic 
elastomers, is easy to process and highly compatibile with 
polypropylene. It was specifically developed to be used as  
a versatile blend partner along with other polyolefins in film, 
extrusion and moulding applications.

Flexible and strong
The new Bormed plastomer offers numerous advantages for 
processors and end users. Blending with the other controlled 
resins of the Bormed portfolio makes it possible to achieve high 
packaging integrity, even at low temperatures. Among other 
things, this helps avoid damage to a pouch if accidently dropped 
and ensures a tight seal to prevent contamination of contents.

Furthermore, Borealis Bormed PL8830-PH contains low levels  
of antioxidants and no other additives. This simplifies the effort 
required to evaluate potential interaction between the application 
or packaging material and its contents.

An extra advantage offered by Bormed PL8830-PH is the 
potential for cost savings: it enables a significant reduction in  
the number of non-polyolefin impact modifiers used to achieve 
important performance properties, such as impact strength. 

Finally, there is the matter of sustainability. Using Bormed 
PL8830-PH instead of non--polyolefinic blend components makes 
it possible to create a mono-material solution that is easier to 
recycle than mixed polymer solutions. 

The principle target application of Bormed PL8830-PH  
is as a modifier in pharmaceutical film; for example, for medical 
fluid bags. It is especially suited for use in pouch systems. 
Possible applications include pharmaceutical primary packaging 
(including IV bags, continuous ambulatory peritoneal dialysis, 
pouch systems and active pharmaceutical ingredient bags), 
secondary packaging, film for medical device packaging  
and bioreactors. 

Bormed PL8830-PH: the  
first controlled plastomer  
for the healthcare industry
Borealis and its partners have developed a new plastomer for the medical industry that can be 
used as a blend partner alongside other polyolefins and boasts a range of material advantages,  
such as high flexibility and strength. It also contains low levels of antioxidants and no additives.

Further information
Borealis
www.borealisgroup.com

The new Bormed plastomer adds to the strength and integrity of pouches.
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F or decades, friction-reducing coatings have  
been used to facilitate the insertion and placement 
of devices within the body. These coatings are 

often used on devices designed for use in the arterial and 
venous systems. Common products that use coatings to 
reduce friction include stents, catheters, bioabsorbable 
scaffolds, guidewires and other products that are in contact 
with the bloodstream. This is because blood becomes 
notoriously tacky the longer a device is in the artery or the 
vein, and can result in a device performing suboptimally.  

Today, there are a variety of surface modification 
options available to device engineers, from hydrophobic  
to hydrophilic coatings. This allows them to select the 
solution that best matches their specific design and 
performance requirements.

Slippery when wet
One of the original coatings used in the medical field  
is polytetrafluorethylene (PTFE). Widely used to coat 
guidewires, PTFE has the unique property of providing  
a low-friction surface in the dry state. Unlike hydrophilic 
polymers, PTFE does not need to be wet to provide 
lubricity. By contrast, polymers in hydrophilic coatings 
such as polyvinylpyrrolidone, which is contained in Argon 
Medical’s SLIP-COAT, absorb aqueous liquids to make the 
surface slippery when wet. This feature makes hydrophilic 
coatings more lubricious than PTFE coatings. Below is  
a graph comparing the force required to pull stainless 
steel guidewires between two silicone pads with 500g of 
applied force. Although the PTFE coated wire has lower 
frictional forces compared to the uncoated wire, the wire 
coated with SLIP-COAT is significantly more lubricious 
than both the uncoated and a PTFE coated wire.

Lubricious coatings are commonly applied to the 
outside surface of devices by dip, spray or wipe, followed 
by either curing with ultraviolet (UV) light or heat drying. 

However, applying a coating to the inner lumen of a 
catheter is not as straight forward and presents a unique 
set of challenges. The first challenge is to introduce the 
coating solution into the lumen. This can be accomplished 
by injecting the solution with a syringe and then draining 
or flushing out any excess. The coating solution should 
have low viscosity so it can easily flow through the inner 
lumen without leaving too thick of a layer behind. The 
next challenge is to cure or bond the coating to the 
surface. A preferred method when coating lumens is  
to use a heat-curable coating to avoid the line-of-sight 
issues associated with UV-curable coatings. With a heat-
curable coating, it is important to formulate with low-
boiling solvents to facilitate their removal during the oven 
drying process. Blowing warm air down the lumen can 
accelerate this process.

Above is a graph showing the friction reduction when 
pulling an uncoated polyurethane tube out of the inside  
of a larger polyurethane tube. The lumen that was coated 
with SLIP-COAT dramatically reduces the frictional forces 
when passing one surface over another.

Friction reducing coatings have been, and will continue 
to be, an essential component of a variety of medical 
devices. The ability for a coating to be customised to  
meet all of the design and performance characteristics  
of a device is critical to the success of the product.  
Argon Medical’s SLIP-COAT can be tailored to meet  
a manufacturer’s requirements for the level of lubricity  
and the length of time a device remains lubricious. This 
customisation, combined with its ability to be heat cured, 
makes it a favourite solution for many manufacturers of 
vascular devices. 

Promoting hydrophilic coating
Argon Medical’s SLIP-COAT is the ideal product for manufacturers looking to achieve a 
specified level of lubricity to aid with all manner of insertion, from arterial to venous and more.

Further information
Argon Medical
www.argonmedical.com/oem

Guidewire lubricity comparison

SLIP-COAT versus uncoated lumen  
lubricity comparison
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Proven Solutions from a Trusted Partner
For over 45 years, Argon Medical has been a global leader in the manufacturing and distribution of devices for 
interventional radiology, cardiology, vascular surgery, spine access and related accessories. With manufacturing 
facilities in Wheeling, IL, Athens, TX and Rochester, NY, our highly skilled employees are committed to providing 
off-the-shelf or contract manufacturing solutions to fit your needs. We operate major facilities in a controlled 
manufacturing environment and offer a wide range of specialty devices, components and services that can be 
configured to  your requirements. We are a vertically-integrated GMP medical device manufacturer and take 
great pride in maintaining an effective quality system, regulatory expertise and ISO 13485:2016 certification.

Our capabilities include:

Manufacturing 
– Molding/Extrusion
– Grinding
– Product Marking
– Metal Forming / Swaging
– CNC Swiss machining
– Electrochemical cutting
– Coating

Design 
– Custom Prototyping
– Contract Manufacturing
– Regulatory Support

Finished Assembly and Packaging
– Cleaning
– Packaging
– Sterilization

Learn more at argonmedical.com/OEM
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Nitinol is a smart material with a shape-memory effect. This phenomenon is one of the  
most fascinating in material science and makes the metal attractive for medical applications.  
But as unique as the properties of nitinol are, the obstacles involved in processing the material  
are great. Medical Device Developments talks to Dr Bernd Vogel, the founder 
of nitinol producing company Endosmart, about the possibilities of overcoming 
these obstacles and moving the processing towards a level of automation.

things
come

shapeThe
of to

N itinol is a smart material that 
requires smart manufacturing. 
Nobody understands this 

better than Dr Bernd Vogel, who’s 
company, Endosmart, has over the  
past 17 years become one of the  
main suppliers of disposable nitinol 
instruments for the medical market. 

Being asked to describe the  
shape-memory effect of nitinol, 
Vogel takes out a wire in the form  
of a heart, completely straightens  
the wire, and then slowly dips it  
into the coffee in front of him. The 
hot coffee appears to completely 
reverse the change in the wire, 
which again shows the perfect 
form of a heart.

When was the shape-memory 
effect discovered?
Dr Bernd Vogel: The first observation  
of such an effect goes back to the 1930s, 
when Arne Olander, a Swedish chemist, 
reported ‘rubber-like’ behaviour in a  
gold-cadmium alloy. But it was not until 
1962 that researcher William J Buehler 
discovered these properties in a family  
of nickel-titanium alloys at the Naval 
Ordnance Laboratory – NOL. As such, he 
named the family of this alloy nitinol. 

Medical Device Developments | www.medicaldevice-developments.com 139
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Since then, nitinol has been used 
worldwide because of its unique shape-
memory properties. The majority of 
commercial applications for the material 
take advantage of its extreme elasticity,  
also known as super-elasticity. In this state, 
the substance can tolerate a considerable 
amount of bending without any permanent 
damage taking place. These extreme elastic 
properties revolutionised medicine.

In the medical device industry, many 
procedures involve the implantation of  
a wide range of metallic constructions. 
Contrarily, traditional materials, such  
as stainless steel and titanium, lack  
the flexibility and elasticity inherent  
in living tissues. The absence of 
biomechanical compatibility has a 
negative effect on adjoined tissue, 
resulting in unfortunate scenarios,  
such as the loosening of bone implants. 

However, the properties of nitinol are  
far closer to living tissue than any other 
material. With this in mind, nitinol has been 
continuously used as an implant material 
for bone fractures. By having access to 
super-elastic nitinol tubes, the way was 
paved for vascular implants, like self-
expanding stents, filters and grafts. 

Do standards exist for designers 
who do not have a deeper 
knowledge of the nitinol material?
The American Standard of Testing  
Material (ASTM) committee has developed 
standards for nitinol wrought materials 
applied as medical devices and implants.  
In these standards, testing methods and 
specification of nitinol in the form of wire, 
tube and sheet are defined. But without 
deeper knowledge, these standards are too 
broad to source readily available material off 
the shelf. The lack of standardisation allows 
the industry to develop standards of its 
own. This results in variation within the 
material from one supplier to another.  
It has to be kept in mind that the material 
properties are so sensitive that when a 
slight change of nickel content or cold work 
takes place, it can have significant effects 
on the behaviour of the material.

Which processing methods can  
be applied to nitinol?
The fabrication of stand-alone nitinol 
components can be scaled into three 

groups. The first is structuring the wrought 
material. If the product is fabricated out of 
tubes or sheets, then the following methods 
are suitable: laser cutting, wire EDM, 
waterjet cutting and chemical etching. On 
the other hand, if a wire, strip or ribbon is 
needed, the profiling would mostly likely be 
an abrasive technique, such as grinding. In 
some cases, eroding or chemically etching 
can also be successful.

The second is shape setting. The process 
that is required to set the shape is similar 
whether beginning with wire, sheet or  
tube material. The structured component  
from step one must be constrained on a 
fixture, followed by a heat treatment. The  
heat treatment may be a salt bath, sand  
bath, an air or vacuum furnace, or various  
heating methods, such as inductive heating. 

The third is surface finish. Depending  
on the heat treatment, the material  
will have a different surface condition  
or oxide layer. The resulting surface  
finish will depend on the performance  
of the instrument. For implants, it will  
have an effect on durability, corrosion  
and other properties. 

If the nitinol component is only one part 
of the assembly, the designers have to look 
carefully into the joining methods. Nitinol 
can be easily welded to itself by using  
a laser or ebeam. However, one must 
consider that welds do not have super-
elastic properties and, therefore, should be 
placed in a section of the assembly where 
only slight deformation occurs. When 
joining nitinol to other materials, such as 
titanium or stainless steel, it can be quite 
a difficult process. Research has shown 
successful joining by using soft soldering 
with aggressive fluxes, while resistance 
or diffusion welding can also be applied. 
But generally, alternative mechanical 
options, like crimping or shrink fitting,  
are preferable.

Is there the possibility of 
combining this smart material 
with smart manufacturing,  
and can it be used as part of 
industry 4.0?
First of all, we have to clarify the meaning 
of smart manufacturing and why the 
phrase ‘manufacturing 4.0’ has a good 
chance to become the non-word of 2018. 
The 4.0 stands for the four evolutions of 

industry. First came the mechanisation 
with water and steam power, followed  
by mass production with assembly lines 
and electricity. The third evolution was 
automation with calculations over the 
past few decades. 

Manufacturing 4.0 can be described  
as a cyberphysical system using AI  
and IoT, which means the connection of 
technologies at a global structure. When 
looking into a factory of medical device 
manufacturers, the quality of the product  
is the first thing we have to think about. 
Following this is the productivity and,  
finally, the profitability. These parameters  
do not depend on whether you have  
a complete hands-on operation or  
an automated process. 

What impact does that have  
on processing nitinol?
As discussed, nitinol, with its super-
elastic and shape-memory properties, 
comes into play when all other materials 
fail, because the alloy’s properties and the 
needs of the medical industry overlap. On 
the other hand, conventional machining, 
like milling and turning, cannot be applied 
using titanium or stainless steel. Within 
every process, one has to be aware of 
what effect it has on the properties of the 
material. The amount of cold work, the 
heat treatment, the rate of strain, and the 
number of cycles all have an impact on 
material properties and therefore change 
the stress-strain behaviour. 

Because of this, the industry is having  
a hard time converting nitinol fabrication 
into an industrial automation. Today, 
medical products made out of nitinol are 
mainly processed within manual operations 
– handcrafted with a low degree of 
automation. This makes the outcome 
dependent on the worker, and the process 
is difficult to validate. So, with regards  
to the four evolutions of nitinol processing,  
we are quite a way from nitinol 4.0. 

What, possibly, is the next  
big thing for nitinol in the  
medical field?
To investigate automation, there must  
be a need for serial production. In the  
past few decades, the alloy became popular  
in the treatment of peripheral vascular 
diseases. Stents were the first medical 
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products with a high demand. 
Unfortunately, the variety of versions 
needed for these implants is so high  
that the profitability to install automated 
processes is questionable. Therefore, 
these implants are mainly processed 
with a low-level degree of automation. 

Today, as well as in the future, more 
surgical procedures will be operated 
using flexible endoscopes and 
interventional radiology. Using these 
methods, the surgeon is able to reach  
a point of interest in the body in a 
minimally or non-invasive way. The first 
mass-produced article in this field was 
the super-elastic, kink-resistant nitinol 
guide wire. Due to its elasticity, the 
ability of the wire to follow a tortuous 
path in the body – and still rotate 
smoothly – lead to improved 
performance. In material science,  
these wires fall into the category of 
deformation-resistant applications. 

Moreover, the largest family in medical 
instruments is the group of shape-
restoring applications. These products 
are temporarily deformed in order to  
be introduced into the body and, when 
removed, spring back to their original 
shape without the need for increasing 
the temperature. They are used for 
various functions, such as loops, snares, 
retractors and baskets – as well as for 
removing foreign bodies and blood clots. 

In the urological field, there is  
already a worldwide, yearly need  
for stone-retrieval baskets. The same 
instrument can also be used to catch 
various stones that are 1–12mm in  
size. Therefore, the diversity of versions 
needed in this field is low. This enables 
the possibility to install a certain degree 
of automation in the manufacturing 
process. The most common  
version of stone-retrieval baskets are 
manufactured from wires, which form  
a basket-like structure. 

Additionally, the elliptical-basket form  
is more suitable for retrieving stones in 
tube-like structures, such as the ureter. 
When going into the kidneys, where 
stones have to be picked mostly from  
the bottom of hollow organs, ball-shaped 
basket structures are more suitable.  
But this is where the drawback of these 
baskets becomes apparent. In order to 

form a basket, the wires have to meet 
again in the distal end of the basket, where 
there should be an open space in order to 
more easily pick stones from the bottom 
wall of the organ. The optimal retrieval 
device would be like the mouth of a fish, 
assisted by suction, in which all types and 
sizes of stones can be easily caught. 

Due to the special arrangement of 
nitinol wires and a tube-in-tube solution, 
the device closes from the very distal  
end, being able to also pick stones that 
have already grown into the tissue wall. 
Having this in mind, the joining of nitinol 

is difficult and should be avoided;  
the wires are profiled and then set into 
the needed geometry. Since the shaft 
of the device should be strong and kink 
resistant, it should be built out of one 
strong nitinol wire, which allows more 
flexibility when going towards the distal 
end of the device. Therefore, the challenge 
is to integrate a fish-like catching 
structure to the thin wire construct. 

One has to be aware that every 
processing step has an effect on the 
nitinol properties, which is why most 
devices are being processed within 
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manual operation and handcrafted  
with a low degree of automation. The 
drawback, again, is that the outcome  
is dependent on the worker, and the 
process is especially difficult to validate. 
However, a degree of automation is 
moving into these products. 

The profiling can be done with a 
centreless grinding method, taking the 
needed wire directly from the coil without 
the need of a machine operator. Directly 
integrated into this production line is  
the control of the profile with a 3D laser 
sensor. In order to function properly,  
as well as increasing durability, this 
retrieving device has to have a particular 
wire section with elliptical cross-sections, 
rather than standard round cross-

sections. This can be directly integrated 
into the measuring detection. 

This process is difficult to automate,  
with the perfect parameters for the heat 
treatment being directly adjusted to the 
measured material parameters of the raw 
material on the coil. 

Here, a self-learning process can be 
installed in order to have the desired super-
elastic property in the needed temperature 
window for the finished device. This is 
crucial because nitinol properties of the  
raw material differ a lot so the processing 
parameters have to be adapted, with 
additional ageing processes needed.

For the family of disposable products, a 
heat treatment can be done in air. This is 
because a slight build-up of oxide is not an 

issue, and in this case, may even be 
desired. Therefore, an additional surface 
treatment can be avoided. 

What’s the future of nitinol?
20 years ago, physicians had rarely  
heard about this material. Today, the term 
nitinol is used in almost every vascular 
conference, as well as in the field of 
cardiology, orthopedics and endoscopy. 
For the future, the field of nitinol offers a 
high potential for the field of orthopedic 
implants. In addition to this, new 
developments in the sputtering process  
of thin films will open the field for  
nitinol for use in small stents, valves  
and actuators. Along with the extrusion  
of complex cross sections and laser 
sintering processes, the casting of  
nitinol and deep-drawn articles are  
not yet commonly available. Nonetheless, 
processes are being developed within 
specialised companies and thus will open 
a completely new field of application. And 
remember, for some things, nitinol is the 
only possible solution. 

 Nitinol, with its super-elastic and shape-
memory properties, comes into place when  
all other materials fail. The alloy’s properties  
and the needs of the medical industry overlap. 
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C utting tissue without bleeding – the advantage  
of RF-surgery compared to the use of a normal 
scalpel – predestined this technique especially for 

minimally invasive and endoscopic surgery. An alternating 
current vaporises the tissue that comes into contact  
with the RF instrument, while simultaneously allowing the 
surface of the cut to get coagulated. Without bleeding, the 
view of the operation field stays clear and the surgery can  
be performed faster and safer. Endosmart manufactures 
flexible RF instruments made from nitinol, which expand 
the possibilities for minimally invasive RF surgeries.

RF surgeries use a high-frequency current to cut  
or coagulate tissue. As with electric welding, a current 
flows between two electrodes. Between the electrodes,  
a hot arc is created, which heats the tissue in the  
area, achieving the desired effect. RF surgeries can be 
performed under a liquid, air or nitrogen atmosphere.

Contrasting techniques
RF surgeries can be divided into two departments: the 
monopolar and bipolar technique. For the monopolar 
technique, one pole is the electrode of the instrument,  
while the second pole is the patient. To close the electric 
circuit, a neutral electrode has to be applied to the 
patient. However, the bipolar technique is safer for the 
patient because there is no neutral electrode necessary. 
Instruments for bipolar RF surgeries allow both electrodes 
to be integrated, differing from monopolar instruments. 
Since both electrodes have to come into contact with  
the area that is to be treated, it is not possible to cut 
tissue with a bipolar instrument under an air atmosphere. 
Bipolar instruments muct be used in a conductive liquid, 
such as saline.

Flexibility is the key
The use of nitinol enables Endosmart to manufacture 
flexible RF instruments that provide surgeons with  
greater opportunities. Introduced through the shaft  
of a rigid or flexible endoscope, the nitinol electrode 
resumes its curved shape inside the patient. This allows 
the surgeon to work around a corner, which would not  
be possible with standard inflexible instruments. By using 
nitinol as an electrode material, not only does it become 
easier for the surgeon, but more regions of the human 
body can be reached during minimally invasive treatment. 
This leads to faster recovery for patients, which reduces 
the total costs for treatment. 

Aiding biopsy
Nitinol can be used for monopolar and bipolar 
instruments. Not only can nitinol be used for cutting  
or coagulating tissue, nitinol electrodes can also be  
used in the field of biopsies. Shaped as a small loop  
with a diameter of 4mm, the instrument is able to cut  
a biopsy with ease. After the biopsy has been detached,  
it is caught by pulling the loop into the plastic tube, 
therefore providing an easy removal through the 
endoscope channel. 

Depending on the requirements of the customer, 
Endosmart can either develop and manufacture nitinol 
electrodes or entire RF instruments. The assembling is 
completed in a sterile environment, with packaging and 
delivery available in bulk or single packs. 

Nitinol instruments for 
minimally invasive RF surgery
Surgeries can now be performed faster and safer with Endosmart’s nitinol instruments. 
These flexible instruments not only make the life of surgeons and patients better, they 
also provide an easy removal of biopsies.

Further information
Endosmart
www.endosmart.de/enEndosmart’s nitinol instruments can be used for radiofrequency 

surgery, which is much less invasive than traditional surgery. 

Endosmart also produces instruments for biopsies; the small loop cuts 
the biopsy and it is then pulled into the attached tube for removal.
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T he pace of development for medical devices is  
high. Increasingly small, refined, and intricate 
solutions improve treatment options and minimise 

patient trauma by reducing the invasive nature of many 
procedures and drastically limiting recovery time. Medical 
devices require materials of the highest possible quality,  
and, as demand grows, manufacturers need to partner  
with material specialists as they look for ways to automate 
their production. 

This is the role played by Sandvik, a manufacturer of  
ultra-fine precision medical wire that also collaborates 
with medical device manufacturers in the development  
of wire-based medical devices. 

“Many customers that approach us today are  
looking for our help to come up with unique material 
configurations that help them either further automate 
their process, or solve a design related problem,” explains 
Gary Davies, production unit manager at Sandvik. 

Sandvik’s EXERA wire can be used for vascular therapy,  
in guide wires and pacing leads; in sensing solutions, 
such as thermal and glucose; and in stimulation therapy, 
for example, neurostimulation. Partnership with medical 
device manufacturers has led to the development of 
flexible leads with a high degree of strain relief that  
are capable of stimulating multiple nerves with the  
same transmitter, as well as composite wire configurations 
that combine steerable strength members with highly 
conductive signal-transmission materials. 

EXERA wire is available in a wide range of surface 
treatments. Single wire configurations can be 

electroplated with custom thicknesses of gold or  
nickel and provided with polymer, PTFE and multilayer 
coatings. Customised multifilar arrangements and cabled 
wire are available, and Sandvick also offers value-added 
coiling operations. 

“The metal materials that are included in these devices 
can also take different forms,” Davies adds. “It can be 
round wire, it can be a square wire or a rectangular profile, 
and there are a wide variety of different alloys that we 
tailor to the needs of this specific application.”

The EXERA programme of alloys, forms, thicknesses, 
arrangements and coatings can be combined to match 
unique applications. Sandvik works with manufacturers  
as part of their research and development, and design 
team to make them are aware of the options available  
and together they develop a custom product. “Something 
that our customers like about working with us is that  
we can leverage a lot of different process capabilities  
to combine these properties into one product that we 
deliver,” Davies says. “We can do all of those different 
process operations so they don’t have an extended supply 
chain; it’s a one-stop shop.”

The diamond standard
Davies also stresses the high quality of EXERA wire, 
which is made with diamond dies by craftspeople of 
extensive experience. “It goes through all the rigours  
of the quality system that we have in place, and  
extra qualifications and validations on equipment and 
processes,” he says. 

As a facilitator helping medical device manufacturers 
conceive, refine, and define unique processes and products, 
Sandvik is at the cutting edge of health technology. 

“It’s an exciting field to be in,” Davies says.  
“I have discussions with our customers, and I see all  
the great things that they’re coming up with, and it’s 
really motivating to be part of a supply team where  
we’re helping to improve people’s lives every day.” 

The Swedish engineers 
uncrossing the wires
Precision medical wire is an essential component of many medical devices.  
Gary Davies, production unit manager at Sandvik, explains the variety of 
customisations available for the company’s EXERA wire, and how this can lead to  
highly specialised products and increase the automation of manufacturing processes.

Further information
Sandvik
https://exera.sandvik

 Something that our customers 
like about working with us is that 
we can leverage a lot of different 
process capabilities to combine 
these properties into one product 
that we deliver. We can do  
all of those different process 
operations; it’s a one-stop shop. 
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P olarSeal Tapes and Conversions’ creative ideas and 
investment in technology helps it to deliver fully 
qualified products at high speeds and to ultimate 

quality standards. The company manufactures a range of 
products, from advanced wound-care and groundbreaking 
diagnostic products for the healthcare market, right through 
to tight tolerance and intricate adhesive tape solutions.  
It offers unrivalled support and experience in all areas of:

 ■ advanced wound-care products
 ■ consumer healthcare products 
 ■ ostomy-bag components 
 ■ surgical-incision films
 ■ electro-medical, diagnostic and biomedical products 
 ■ wearable device technology 
 ■ fixation devices.  

Medical device companies look to PolarSeal for its 
material and conversion expertise, whether the challenge 
involved is enhancing an existing product, making it more 
efficient or uncovering a solution that helps to launch a 
first-to-market innovation. The company’s key capabilities 
include wound-care contract manufacturing, wearable 
device componentry for medical applications, medical 
device design, material converting, CE marking, and 
in-house and in-line packing. 

Medical material converting 
PolarSeal is always breaking new ground in developing  
the techniques and expertise to stay at the forefront of this 
demanding field. 

The company’s extensive portfolio and global material 
selection ensure every design can be achieved. Materials 
include, but are not limited to, PU films and foams, adhesive 
and non-adhesive non-wovens, and skin-friendly and 
medically approved adhesives.

Wound-care contract manufacturing capabilities
Continuous innovation and advances in wound-care  
practices have helped to drive the growth and demand  
for the design, development, and manufacturing of 
specialists’ dressings for the treatment and prevention  
of chronic wounds. 

PolarSeal is able to translate designs from concept  
to reality with an expansive range of wound-care 
manufacturing capabilities. Using state-of-the-art 
machinery, and working with all adhesives and 
constructions, PolarSeal provides the quality assurance  

that is needed in order for a customer to be assured  
that their device won’t fail. At PolarSeal, there is  
active involvement in the development across a  
wide spectrum of medical dressings, which include  
island dressings; foam adhesive and non-adhesive 
dressings; absorbent, compression, antimicrobial and 
impregnated active dressings; as well as semi-permeable, 
hydrogel and hydrocolloid, silicone adhesive and PU  
gel dressings.

In-house and in-line packing 
Its full in-house and in-line packaging option  
provides clients with a complete service and full quality  
assurance of no risk of transport contamination. Pouched 
and sterilised products in shelf-ready cartons ensures  
an efficient, cost-effective option that gives total  
peace of mind to clients who outsource their wound- 
care manufacturing. 

CE-marking capabilities 
PolarSeal has top-level experience in bringing  
products through the CE-marking process – from  
concept through to end product. This can be achieved  
for clients in a timely manner that does not impact 
upon the exceptional quality of the end product  
that’s manufactured.

The future of healthcare – wearable technology
Technological innovation has driven rapid growth  
in the demand for wearable devices. The area surrounding 
medical devices and wearable capabilities is becoming a 
demanding, ever-increasing and exciting design proposition 
to help enhance overall patient experience. 

A market leader in medical 
device manufacturing
PolarSeal Tapes and Conversions is a fast-moving and highly innovative company 
providing turnkey solutions for all flexible material conversion applications globally.

PolarSeal can bring products all the way through the process of CE marking.
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Devices have become smaller and more mobile, unlocking 
innovative ways for healthcare providers to interact with 
their patients – from performing tests, to collecting data  
and delivering treatments. Wearable technologies are not 
only used to monitor a patient’s welfare, but to also act as  
a method to gather data. 

The data provided by wearable technology can provide 
actionable insight, empowering individuals to make changes 
to lifestyle habits and make way for a healthier, longer life. 

PolarSeal has direct involvement across a variety of 
sectors within the wearable device industry, and therefore 
can provide the necessary skin-adhering patches in many 
forms, in addition to also providing the capabilities for 
diagnostic devices, delivering high-quality and innovative 
adhesive solutions. The applications include:

 ■ health, wellness, safety and diabetes monitoring 
 ■ home rehabilitation 
 ■ treatment efficacy assessment
 ■ early detection of disorders 
 ■ implanted device charging and biosensors.

Fixation and electro-medical products 
Using a wide range of skin-friendly and low-trauma, 
adhesive-coated products, non-wovens, elastics, foams,  
and hook and loop products, the company will fast track  
a design from prototype to full-scale production. Self-
adhesive fixation devices include the securing of: 

 ■ IV cannulae lines, central line and urinary catheters
 ■ umbilical and epidural catheters
 ■ duodenalm nasal feeding and oxygen tubes 
 ■ eye protection 
 ■ endotracheal tubation 
 ■ haemodialysis catherisation 
 ■ diagnostic and monitoring instruments 
 ■ grounding or earthing applications
 ■ therapeutic devices 
 ■ iontophoresis
 ■ pulse oximetry.

Ostomy and continence components
Specialist manufacturers of ostomy and continence devices 
rely on PolarSeal to provide a host of die-cut and complex 
multilayer components used in the manufacturing of  
these essential products. The company manufactures and 
provides technical support for all primary and secondary 
ostomy componentry, including adhesive filter covers, 
carbon and charcoal filters to reduce odour, bag-tail 
components, hook and loop closure systems, as well  
as hydrocolloid bag-to-body attachment pieces, flanges  
and washers.

Consumer healthcare 
Hugely diverse applications are to be found in this market 
sector, and PolarSeal has the capabilities to meet these 
needs. It finds cost-effective solutions for niche products 
ranges, such as first-aid and blister dressings, hydrocolloid 

and hydrogel blister pads, cosmetic and transdermal 
patches, and podiatry applications.

Diagnostic products
The company has also been involved in this fast- 
growing sector from the start, and is fully qualified  
in this advanced, technical field. The company can  
offer flexibility in the options possible for design  
and production, which may include membrane  
diagnostic requirements, or tape construction and 
hydrophilic characteristics.

Surgical films 
Utilising a range of high-specification and skin-friendly 
polyurethane films, PolarSeal has the capabilities and 
experience needed to produce user-friendly incision  
films for surgical use, inclusive of the retention or  
removal of the polyethylene support film, liners (including 
printed liners for branded products), folding and packing  
into a sealed pouch, and products suitable for gamma  
and ETO sterilisation.

Quality control 
PolarSeal believes it is essential to exceed the  
demands of customers and to maintain ongoing business 
relationships. Being certified to ISO standards, and being 
registered and audited by the FDA, provides recognition  
of quality management systems. This also demonstrates 
commitment to providing quality products and services  
to its many partners, and continuous commitment to high 
levels of customer satisfaction. 

PolarSeal has the capability to meet a wide range of niche product needs.

Further information
PolarSeal Tapes and Conversions 
info@polarseal.net
www.polarseal.net
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A s medical devices become increasingly complex, 
the number of components and processes that go 
into their development and production has risen 

correspondingly – resulting in convoluted and complicated 
supply chains. Manufacturers with the ability to work 
flexibly and to cooperate closely with engineers to ensure  
a smooth development process offer significant advantages. 

These are capabilities that Bob Boldig, the president  
of medical component manufacturer Custom Wire 
Technologies (CWT), believes are vital. “We try to stay  
in tune with what our customers are asking us for, and  
we try to have materials available so we can quickly  
turn around prototypes,” Boldig says. “Often, the concept  
of the design isn’t what the final design is going to be  
– it’s an iterative process. So we try to have a multitude  
of different materials available that we can make products 
from relatively quickly, we can then get more iterations  
to the end customer.” 

The successful application 
The company specialises in medical wire coiling  
and grinding for devices such as reinforced tubing  
for catheters and cannulas, and offers a wide range  
of material options, including alloys, precious metals, 
refractory metals and nitinol. The latter is an alloy  
of nickel and titanium and is of value to the industry  
for its elastic shape-memory properties, and it is being 
increasingly used in catheter reinforcement wires. 

CWT is able to coil wire and wind wire as small  
as 0.001mm, and produce unifilar and multifilar coils  
– multiple wires together for use in multisensor and 
multisignal internal monitoring devices. 

Grinding capabilities allow the production of  
orthopedic pins, guidewires and Kirschner wires, and  

CWT offers value-added services. Finishing options 
include the application of laser markings, such as 
identifying marks and depth bands, as well as welding, 
PTFE coatings, passivation and electropolishing. 

The whole package
“We have the capability to do more things than just  
process wire,” Boldig explains. “For a guide wire, for 
instance, we can grind the core wire, we can coil the coil 
that goes over the top of it, we can laser weld or plasma 
weld or solder the assembly together, and package it  
in a finished pouch – the only thing we do not do is 
sterilisation.” This multifunctionality is a boon to original 
equipment manufacturers, allowing their supply chain  
to be substantially simplified. “That’s very important to  
people that they can come to CWT and get pretty much  
a finished device – from ground core, all the way through,” 
Boldig says. 

Decades of experience
The company’s experience allows valuable collaboration 
in the development of devices. “We’ve done this for  
going on 20 years so, and we understand what it takes to  
make these types of things,” Boldig says. “We can consult  
with the design engineers that are enquiring and tell  
them the reasonable characteristics of a coil, so they  
don’t get themselves painted into a corner from a  
design standpoint.” 

The company offers custom specifications, such as  
short and long-length coils, closed-end coils with the  
ends ground flat, and variations in pitch and tension. 

Building for the future
CWT’s focus is on further refining the skills at which  
it already excels. “We’ve recently added laser-marking 
capabilities, and we’ve enhanced our nitinol shape setting 
departments,” Boldig says. “We’re trying to build and 
expand our core competence, which is coiling and now 
grinding, and our ability to make a finished or a close-to-
finished device or assembly – to get better at the things 
we’re in the business to do,” he concludes. 

It’s all down to the wire: 
precision medical devices
Precision-coiled wire is a key element in many medical devices. Bob Boldig, president of 
Custom Wire Technologies, explains the need for experience in producing custom wire 
products and the value of simplified supply chains for original equipment manufacturers. 

Further information
Custom Wire Technologies
www.customwiretech.com

 We have the capability to do more 
things than just process wire. For  
a guide wire, for instance, we can 
grind the core wire, we can coil the 
coil that goes over the top of it, we 
can laser weld or plasma weld or 
solder the assembly together, and 
package it in a finished pouch. 
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T he name SWM might be relatively new to the medical 
industry, but the product solutions and manufacturing 
expertise the company offers are time-tested, proven 

components used in some of the world’s leading medical brands. 
This is because the firm united some of the top suppliers in the 
industry under the SWM umbrella to create a unified, global leader 
in the manufacturing of medical components last year. 

History and acquisition
With a history that dates back to the Renaissance as expert  
paper manufacturers, SWM has diversified its product portfolio  
and customer base in recent years, expanding its fibre-based 
manufacturing capabilities to include a variety of resin-based 
technologies and products. This expansion was created through  
a series of strategic acquisitions to establish and grow the 
company’s advanced materials and structures (AMS) segment, 
with annual revenues of well over $400 million. Key acquisitions 
included DelStar Technologies, which was acquired in 2013; 
Argotec, acquired in 2015; and Conwed Plastics, which closed  
in early 2017.

The rebranding of Argotec, DelStar and Conwed under SWM 
represents the next phase of its transformation and illustrates  
a ‘one-company’ strategy to leverage enterprise capabilities  
and international presence. By unifying these brands under  
one company, SWM positions itself to more effectively serve 
customers as a single-source provider of world-class films,  
nets, non-wovens and, of course, papers.

SWM’s line of engineered composites and breathable flexible  
films, based on thermoplastic polyurethane (TPU) technology,  
are suitable for many advanced wound-care applications, such as 
post-op dressings, IV dressings, incise drapes, negative-pressure 

wound therapy (NPWT) drapes and hydrocolloid backings. The 
Stratex Engineered Composite line is most widely known for its 
use as pad stock in world-leading brands of finger bandages.  

In addition, SWM offers self-adhering, absorbent, waterproof 
polyurethane foams and gels that are painlessly removed from  
the skin. Leveraging their custom engineering capabilities, the 
SWM team can vary the level of adhesion, thickness, absorption 
and clarity to fit specific customer specifications. The foams  
and gels are a preferred option for the treatment of low to highly 
exuding wounds and scar reduction.

Dedicated to product quality
“We are fortunate that the companies we have acquired have 
strong relationships with customers. These partnerships have  
been built over time through the innovative solutions, excellent 
product quality and personal service our teams have consistently 
delivered,” says Dano Lister, executive vice-president for advanced 
materials and structures. 

“These trusted partnerships are cornerstones of our business, 
and will continue to be as we expand our enterprise and evolve. 
Going forward, we intend to continue our strategic investment  
in innovation initiatives, as well as maximising our expanded 
global presence, to enhance the range and quality of solutions  
and services we bring to our customers.” 

The manufacturing expertise of these companies will allow SWM 
to develop and manufacture even more innovative solutions for its 
medical customers. 

Films, non-wovens  
and composites for  
medical applications 
SWM International is a leader in manufacturing engineered medical solutions  
for global customers.

Further information
SWM
www.swmintl.com

Face masks from SWM feature DelPore meltblown non-woven media.

SWM’s Stratex Engineered Composite line controls odour and 
absorbency in plasters and wound dressings.
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A recent breakthrough in nanophotonics that is a potential game-changer for medical device 
development is nanotweezers. They allow particle manipulation at the nanoscale, which could 
lead to better diagnosis, monitoring and treatment. Yuebing Zheng, the assistant professor 
of mechanical engineering at the University of Texas, speaks to Medical Device Developments 
about how these nanotweezers work and the ways in which they could be used by the industry.
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I n October of this year, Arthur 
Ashkin received a Nobel Prize in 
Physics for the invention of optical 

tweezers and their application in biology. 
Known as the ‘father of optical tweezers’, 
at the age of 96, Ashkin is the oldest 
person to have received the award. 
The Royal Swedish Academy of Sciences, 
who administered the prize, honoured his 

research, saying it was, “an old dream of 
science fiction”. Ashkin started his work 
on manipulation of microparticles with 
laser light in the late 1960s, resulting in 
the invention of optical tweezers in 1986. 

Since their invention, optical tweezers 
have provided deeper insights into many 
different areas of science. Also known as 
‘laser tweezers’, these devices use a laser to 
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capture, trap and manipulate small 
particles that range in size from tens 
of micrometres down to a fraction of a 
nanometre. The tweezers are based on the 
force of radiation pressure, which arises 
from the momentum of light. They are able 
to capture single particles, collections of 
dielectric, metal or liquid particles, as well 
as single atoms or molecules in vacuum, 
air or liquid environments. Optical 
tweezers are used in many fields within 
the physical, chemical and biological 
sciences, but although these devices have 
helped to significantly advance scientific 
study, they have a number of limitations, 
which restrict their applicability. 

High power
One of the main limitations of conventional 
optical tweezers is their need for high laser 
power (tens to hundreds of milliwatts) in 
order to manipulate nanoparticles. 

“They need high power because 
the nature of the manipulation is optical 
gradient of force,” explains Yuebing Zheng, 
the assistant professor of mechanical 
engineering at the University of Texas. 
The high power becomes particularly 

problematic when working with smaller 
particles, such as those at the nanoscale. 
“The force will be reduced as function of the 
size goes down, so in order to trap in smaller 
particles, a significantly higher power is 
needed,” he states. This restricts the size 
of particles that can be studied because the 
high power can damage smaller particles.

The other limitation of conventional 
optical tweezers is the high degree of 
control required for the technology to 
work effectively. “Usually, they need a 
really high-quality laser beam and it 
has to be well controlled and extremely 
focused,” Zheng explains. Achieving this 
high-quality laser beam is a challenging 
task, which requires specialisation. “It 
is usually a complex system; it needs a 
highly trained professional,” he states. 

The heat is on
Zheng and his team have developed opto-
thermoelectric nanotweezers (OTENT), 
which use an alternative low-power 
technique to address the restrictions 
of conventional optical tweezers. These 
tweezers use a different type of gradient 
that eliminates the need for high power. 

“Instead of using gradient of force, 
we use a temperature gradient. So we 
are not limited by using high power,” 
Zheng explains. This technique causes 
a particular response in the nanoparticles. 
“The particles of biological cells will move 
under the temperature gradient. So they 
will move from a high-temperature location 
to a low-temperature location, or from 
a low-temperature location to a high-
temperature location,” he states. This 
movement of particles in response to a 
temperature gradient is a phenomenon 
called thermophoresis. 

This research is a particularly exciting 
development for nanophotonics, the study 
of light-matter interaction on the nanometre 
scale. ‘‘Until now, we simply did not know 
how to manipulate nanoparticles using 
optical heating,” Zheng explains. “With 
our nanotweezers, we can not only control 
particles at the nanoscale, we can also 
analyse the particles and control the 
coupling in situ.” 

What is useful about this technique 
is the way in which different nanoparticles 
respond to the temperature gradient. 
Small ions in solutions that are subject to a 

Reversible distance control between a pair of yeast cells and the arrangement of yeast cells into a ring shape.

Nanotweezers have been used to manipulate yeast cells into formations – the word “NANO” (a), from a Y to a T shape (b) and a 4×4 optical lattice (c).
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temperature gradient tend to diffuse, 
at different rates, from relatively hot to 
relatively cold regions in the mixture. 

“On the temperature gradient, these 
different types of particles will move 
away from the laser spots, because laser 
spots are the hotter region, but they move 
at a different speed: the micelle moves 
faster and the ion moves slowest,” Zheng 
explains. Due to the different electrical 
charge between the micelle and the 
ion, an electrical field is created. “This 
electrical field basically acts on the 
particle we’re interested in to confine 
the particle at the lever spots through 
an electrical field. So that’s why we 
call them opto-thermoelectric tweezers,” 
he says. 

The key advantage of the 
nanotweezers developed by Zheng and 
his colleagues is the low power required 
compared with conventional optical 
tweezers. The lack of reliance on a high-
quality laser beam also makes for a simple 
set-up. “We are just using the light and 
heating the substrate. So this makes 
the device really simple, and it can be 
portable,” Zheng explains.

Developing these OTENT tweezers 
was not without challenges. “We started 
by thinking about using a temperature 
gradient; but a lot of the time, the particle 
will move from a hotter to a colder region. 
Basically, instead of a move towards the 
laser beam, the laser beam pushes away 
the particle. That’s one challenge we’ve 
overcome through development of a 
different type of particle separation that 
introduces a charge,” Zheng explains. 

He and his team are also facing existing 
challenges. “The limitation we are currently 
facing is how we can ensure the particle 
we add doesn’t affect any biological 
processes,” he states. This is particularly 
important for the manipulation of living cells 
and biomolecules required for biomedical 
applications. “Biocompatibility is one of 
the important issues we should solve if we 
want to use nanotweezers in more general 
biomedical applications,” he says. 

Caught in a trap 
So far, researchers have successfully 
trapped silicon nanospheres, silica 
beads, polystyrene beads, silicon 
nanowires, germanium nanowires 
and metal nanostructures using 
OTENT nanotweezers. These also have 
a number of important applications for 
the medical device industry. 

“The ability to manipulate and to 
separate the biological particles, cells 
and even cellular materials is important 
for early disease diagnosis,” Zheng explains. 
He and his team are particularly focused on 
the application of nanotweezers for cancer 
diagnostics. “We are pushing towards using 
them for cancer cell diagnosis. By using 
this type of device, hopefully we can 
capture those low-concentrated, circulated 
tumour cells for early cancer diagnosis,” he 
says. This opens the door to early diagnosis 
and the discovery of nanomedicine.

Zheng is also working on developing 
cancer therapies using this technology. 
“We are using these tweezers to hold 
the biological cells, and to study them 
at the single cell level,” he explains. 

Zheng and his team are especially 
interested in immunotherapy, through 
targeting immune cells. “We are using the 
tweezers to pick out the best immune cells 
for specific cancer therapies,” Zheng says. 
In light of the recent Nobel Prize awarded 
to James Allison and Tasuku Honjo for 
their work on immunotherapy for cancer, 
this work is likely to be a particularly 
fruitful endeavour. 

Thinking big
Zheng also has big plans for future 
research with his team at the University 
of Texas. ‘‘We hope that we can integrate 
these nanotweezers into lab-on-a-chip 
devices,” Zheng explains. These devices, 
which integrate optical components into 
micro or nanofluidic systems, enable an 
unprecedented level of interrogation and 
control of colloidal particles, biological 
cells and molecules.

The simplicity of the system and the 
lower power requirements also make the 
nanotweezers well suited to point-of-care 
devices. “We are able to have a compatible 
system so people can use it for point-of-
care devices, for personal use at home, 
for therapy situations, or even for disease 
prevention by monitoring your blood cell 
quality or other types of body signals,” 
Zheng explains. 

Zheng is confident the technology will be 
commercialised; this includes the adaption 
of nanotweezers for use in a smartphone 
app, similar to a modern-day Swiss army 
knife. They have the potential to be an 
important mobile diagnostic tool, giving 
individuals more autonomy over their 
healthcare. The nanotweezers could 
also act as a valuable educational tool for 
students. “We also see great opportunities 
in outreach education, perhaps for students 
who want to see what a cell really looks 
like,” Zheng explains.

These future applications have exciting 
implications, inside and outside the medical 
industry. “The whole community are going 
to benefit a lot. With the tweezers, we 
handle a lot of cells, a lot of particles. 
With the emergence of machine learning, 
artificial intelligence and a lot of advanced 
microscopy, I think that by integrating with 
these things, we can make future medical 
devices more powerful, more personalised 
and more accurate,” Zheng states. 

The force analysis of the alignment of the three yeast cells (e) and the rotation, clockwise and 
anticlockwise, of one (f) and two yeast cells (g).
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T he development of practical solutions for the 
measurement, control, and regulation of gases and 
fluids takes more than just combining individual valves 

or controllers. This is why at this year’s Compamed, fluidics 
expert Bürkert Fluid Control Systems will be focusing on 
systematic approaches, showing how tailored solutions can  
be created at reasonable cost with know-how and creativity.  
A highlight at the fair booth will be an ‘application machine’, 
which unites two specific, entirely different application 
examples from the fields of stem cell research and aseptic 
filling, solved with the same technology. In both cases, 
microvalves play a key role along the corresponding controller. 

One solution for many problems
The two applications – stem cell research and aseptic filling  
– require precise dosing of minuscule quantities. Stem cells  
must flow at a precisely defined flow rate so that they can be 
extracted from the flow duct, identified, counted and placed in 
test tubes. This process enables lymphoid cells, stem cells and 
blood cells to be separated from one another for the first time 
without accidentally influencing the nature of the cells. It was 
also possible to apply the experience from the non-destructive 
filling of stem cells to the filling of aseptic packaging. In this 
case, many small containers are filled with 500ml of sterile  
fluid prior to sealing in order to protect the delicate product 
contained within. The compact solution developed by Bürkert 
reduces the complexity of the process while also improving 
efficiency, because the dosing unit is now only connected to 
the controller via a bus line; the supply of medium now also 
only requires one line.

Working across the entire process chain
Such application solutions, along with other ‘tailored’  
solutions, are developed in Bürkert’s Systemhaus institutions in 
Ingelfingen, Dortmund and Dresden, as well as in Charlotte, US, 
and Suzhou, China. Experienced Systemhaus engineers work 
together in interdisciplinary teams across the entire process 
chain – from concept, costing and development all the way to 
assembly and testing. For system customers, the fluid specialist 
is an expert in mechanical production, pump technology, coil 
production, plastics and welding technology as well as software 
development, tool-making and much more. Bürkert Systemhaus 
services also include delivery and start-up services for  
complete solutions backed by worldwide certification for every 
conceivable process environment. This principle of supplying 

everything from a single source ensures maximum flexibility as 
well as substantial time savings because the customer always 
has the right contact partner, and everything is designed, 
manufactured and assembled under one roof. 

Platform solutions reduce time to market
“Our focus is always on the customer,” emphasises Peter Groß, 
head of the Systemhaus at Ingelfingen. “First of all, we want  
to understand his problem so that we can pull the functional 
scope together in a way that makes the most sense”. Even  
with bespoke system solutions, the development usually  
does not have to start from scratch. “We use well-thought- 
out system platforms”, explains Groß. “These are especially 
interesting if customer challenges across a wide range of 
industries and applications can be solved using the same  
basic physical principle.” 

A systematic approach  
to greater efficiency
When it comes to medical applications, virtually no two assignments are the same.  
This is why Bürkert Fluid Control Systems develops tailored system solutions 
resulting in significantly shorter times to market.

Further information
Bürkert Fluid Control Systems
www.burkert.com

The application machine shows two application examples from the fields of 
stem cell research and aseptic filling, solved with the same technology.

MMI043_Burket Werke.indd   159 25/10/2018   13:44



✓ Hemodialysis
✓ Drug Delivery
✓ Infusion Pumps
✓ Heart/Lung Machines
✓ Blood Processing

WE HAVE
YOUR
SENSOR

introtek.com

 Celebrating the
 PAST
 Changing the 
 FUTURE

✓ Hemodialysis
✓ Drug Delivery
✓ Infusion Pumps
✓ Heart/Lung Machines
✓ Blood Processing

WE HAVE
YOUR 
SENSOR

introtek.com

Visit us at Booth 8AL12
13–16 November 2017
Dusseldorf, Germany

IntrotekAd_WTWH_SEPT2017.indd   1 9/21/17   7:25 AM

Visit us at Booth 8AL12
12 - 15 November 2018
Düsseldorf, Germany

2 half page adverts (286x210).indd   1 25/10/2018   09:08



Automation and artificial intelligence 
(AI) are having a major global impact, 

not least in manufacturing. Using 
this technology means better data 
insights, improved troubleshooting 

and faster procedures, resulting 
in a more efficient factory flow. 

Emma Green explores the 
current and future developments 

in AI, including the use of 
robotics to enhance the 
manufacturing process. 

upPump
it

O ver the past few 
years, the rise  
of miniaturised 

medical devices has helped reshape  
the industry. Driven by rising healthcare 
costs and the shift to home-based 
outpatient care, hospitals, medical 
practitioners and patients are demanding 
products that are smaller, lighter and 
more portable than ever before. 

While the finished products – from 
implantable defibrillators to wearable 
health monitors – tend to grab the 
headlines, for devices to decrease  
in size and increase in efficiency,  
it is the components inside them  
that must fundamentally change.

For component manufacturers, 
miniaturising a medical device can be 
achieved in several different ways. But 
one of the most important is through 
micropumps – scaled down versions  
of a normal macroscopic pump that  
play an essential role in managing  
and dispensing gas and fluids. 

“When we look at the growing  
trend in the medical device sector 
towards getting devices into the hands 
of end users, homecare – and hence, 
portability – are critical,” Abelardo 
Gonzalez, adjunct professor at Saint 
Xavier University, said in a recent  
article for MD+DI. “This trend has  
led to device miniaturisation and  
the proliferation of micropumps.”  

All shapes and sizes
As well as their size, small pumps  
are associated with lower production 
costs, fewer leaks, decreased power 
consumption and increased accuracy 
owing to the controlled flow of fluids  
and delivery of drug dosage into  
the body. “Because of their reduced 
dimensions, micropumps weigh less  

Insight > Filtration & fluid control
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Macroscopic pumps are key for managing how 
gases and fluids are dispensed. In addition to 
their tiny size, other advantages include lower 
production costs and increased accuracy.
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and use less space than their 
macroscopic counterparts,” says an 
online resource from the Southwest 
Center for Microsystems Education.

“They have the ability to handle 
extremely small volumes of liquid  
very efficiently,” the resource adds.  
“The medical industry is taking 
advantage of these characteristics. A 
small drop of blood (rather than a vial of 
blood) can be extracted from a patient 
and distributed on a chip for analysis  
by using a micropump. Micropumps  
are being developed that can be used  
in vivo or internal to the pump.”

The first microelectromechanical-
based micropump was introduced in 
the 1980s by Jan Smits for use in insulin 
delivery systems, which control the 
blood sugar level of diabetic people. 

Since then, micropumps have  
been developed in a variety of medical 
applications including transdermal 
insulin delivery, blood transportation 
through artificial hearts, injection of 
glucose and drugs, hormone treatment, 
and pain and wound-care management. 
Many consider the devices to be the 
‘beating heart’ of the microfluidics 
industry, where microminiaturised 
devices are developed with chambers 
and tunnels through which fluids  
can flow. 

According to a September report  
by Market Research Future, the global 
micropump market is anticipated  
to expand at a compound annual  
growth rate of about 19.4% during  
its forecast period of 2018–27. the  
US dominates the micropump market, 
the report adds, owing to increasing 
investment in healthcare, and 
micropump manufacturers significantly 
upgrading their factories and 
manufacturing capabilities.

While micropumps come with 
different shapes, flow-rate capacities, 

pressure and vacuum ratings, most 
models fall into two broad categories: 
mechanical micropumps, which have 
moving parts that create a higher 
pressure in the fluid inside the pump, 
and non-mechanical micropumps, 
which cause movement of fluids  
through other means, such as electric 
fields, heat and magnets.

“Different micropumps are effective 
and suitable for different applications, 
which can be determined by analysing 
various performance parameters such as 
flow rate, pressure generated, operating 
voltage and size,” said Partha Kumar Das, 
a lecturer at the Bangladesh University 
of Engineering and Technology, in a 
recent academic paper.

This year’s model
One popular mechanical model is the 
peristaltic pump, which works when 
rollers or shoes within the pump rotate 
and compress the tube or hose. 

This creates a vacuum that then 
draws fluid through the tube. Some 
manufacturers specialise in producing 
the pumps, which can be used for 
irrigation, waste removal and other 
medical applications.

Peristaltic pump technology is suited 
to the aforesaid applications beacause 
users can easily dispose of the tubing 

afteran individual procedure. This ensures 
that no cross-contamination occurs, 
which can prove fatal if untreated. 

Another common mechanical model  
is the diaphragm micropump, which  
is usually comprised of a pumping 
chamber that is connected to the  
inlet and outlet valves necessary  
for flow rectification.

“As the diaphragm deflects during  
the expansion stroke, the pumping 
chamber expands resulting in a 
corresponding decrease in chamber 
pressure,” explains an article written  

by several academics in the journal 
Microfluidics and Nanofluidics. 

“When the inlet pressure is  
higher than the chamber pressure,  
the inlet valve opens and liquid fills  
the expanding chamber,” the article 
adds. “During the compression stroke, 
the volume of the chamber decreases 
with the moving diaphragm, causing 
the internal pressure to increase 
whereby liquid is discharged through 
the outlet valve.”

Diaphragm micropumps use  
a number of different actuation 
mechanisms, most notably actuators 
that use piezoelectric materials, 
actuation that uses electrostatic forces 
and electromagnetic actuation that  
uses a permanent magnet attached to  
a diaphragm and surrounded by a coil.

“While there are differences  
among them, all diaphragm pumps  
can be delivered in a smaller form  
factor than other pump types,” said 
Gonzalez for MDDI. “Diaphragm  
pumps are an excellent technology 
when you are trying to achieve a  
good trade-off between performance, 
size and lifespan.”

The power of three
Of course, diaphragm pumps are  
not the only game in town, with  
new models are regularly hitting  
the market. At last year’s American 
Association for Clinical Chemistry 
(AACC) annual meeting, TTP Ventus 
showcased the Disc Pump, a new 
‘silent’ micropump platform based  
on ultrasonic resonance. The company 
claims that the micropump could be 
particularly useful in point-of-care 
diagnostic devices, offering less 
irritation to patients and disruption  
to healthcare workers.

“Disc Pump cycles in 20,000 per 
second, which is one or two orders  
of magnitude faster than traditional 
pumps, and above the limit of human 
hearing,” said Tom Harrison, business 
development manager at TTP Ventus, 
in an interview with Technology 
Networks. “This makes our pump  
silent, which satisfies the growing 
consumer appetite for quieter products 
– whether for home or hospital use. 

 Disc Pump cycles in 20,000 per second, 
which is one or two orders of magnitude 
faster than traditional pumps, and above  
the limit of human hearing. 
– Tom Harrison, TTP Ventus
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“A second benefit of high-frequency 
operation is that each pump cycle can 
move a smaller quantity of air than 
compared with a low-frequency pump, 
in order to deliver the same pumping 
output. This results in a reduction  
in pulsatility in the pump output, 
providing more stable pressure and 
flow. In our case, the reduction in 
pulsatility is so substantial that the 
pump is virtually pulse-free. This 
eliminates mechanical vibration, too.”

Whatever the model, designing and 
engineering a micropump is not easy.  
In a recent article for Medical Design 
and Outsourcing, Sam Ruback, 
product manager at Parker Hannifin 
Corporation summarised three of the 
core engineering challenges, “Valves 
and pumps must consume less power 
so batteries can be smaller and yet 
last longer… must better integrate 
into manifolds to consume less and 
cannot sacrifice flow rates, create 
thermal issues or increase costs,”  
he said.

In the end, every application has 
different performance requirements 
and will therefore need a unique 
micropump solution. Much of the 
responsibility for this falls on the 
component manufacturers, who have 
become increasingly powerful in recent 
years as OEMs outsource most of their 
design and engineering functions.

Industry experts say OEMs and 
suppliers should engage with each 

other as early on in the design process 
as possible. When choosing a suitable 
micropump, manufactures must gain  
a “clear definition from the marketing 
team of the criteria for a successful 
product release,” said Dan Schimelman, 
then of Hargraves Technology, in  
a 2009 article for World Pumps.

“Then, it is important to prioritise 
these capabilities and select the 
components and their respective 
performance specifications needed  
to best meet the ranked criteria,” 
Schimelman said. “Since there are 
usually trade-offs, this will help to 
ensure that major product objectives 
are met and that development 
timelines don’t suffer from subsequent 
changes to the project scope.”

Future developments
Micropumps are being used for new 
medical applications. Recently, for 
example, Sensile Medical announced 
it had developed a wearable 
micropump for a European 
pharmaceutical company that is 
designed to treat Parkinson’s disease. 
The device uses Sensile Medical’s 
patented SenseCore micro rotary 
piston pump and a personally 
programmable basal profile that 
enables patients to receive the  
precise dosage they need.

“In developing the micropump  
for Parkinson’s treatment, we  
have completed a highly ambitious 
project to exacting requirements  

that improves treatment for 
patients,” said Derek Brandt, CEO 

of Sensile Medical, in a news 
release. “The device comes 

with a large number of different 
languages already on board, enabling 
its use in many countries around the 
world.” Researchers at Pennsylvania 
State University working under Tony 
Huang, a professor of engineering 
science and mechanics, have 
demonstrated a cost-effective 
acoustofluidic micropump solution 
for lab-on-a-chip disease diagnosis.

The micropump is powered by a 
miniaturised piezoelectric transducer 
that oscillates a series of sharp-edged 
structures hundreds ofmicrometres 
long that have been constructed onto 
the side wall of a microfluidic channel 
made of PDMS, the widely used, 
silicon-based organic polymer.

“The field of microfluidics and lab-on-
a-chip technologies has the potential to 
revolutionise the healthcare industry 
with cost-effective, high-performance 
miniature biomedical diagnostic 
devices,” said Huang in a news release. 
“Despite its tremendous potential, the 
field has only delivered very limited 
numbers of products and tools for real-
world applications. It is difficult to 
fabricate micropumps that are simple 
and inexpensive, yet effective.”

Of course, while a lot of progress 
has been made in micropump 
research, development and 
performance in practical applications, 
work must be done in designing new 
models and making those that exist 
work more efficiently, across a range 
of medical applications.

“There is still a need to design more 
versatile micropumps that can meet 
multiple applications with much more 
effectiveness,” concluded Kumar Das. 

Micropumps have a plethora of uses, but each one be tailored to meet the specific needs of an 
application. It is the responsibility of component manufacturers to do this.
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F or device manufacturers, there 
are few things worse than 
a product recall. Even when 

a specific product has not negatively 
impacted patient safety, managing 
a recall can be complicated, costly 
and can damage customer confidence.

Alongside failed specifications and 
mislabelling, one of the most common 
reasons for a recall is particulate 
contamination. The US Pharmacopeia 
(USP) defines this as the process by 
which “mobile undissolved particles 
become unintentionally present in 
a parenteral solution”. No matter the 
cause, this can have serious financial 
and reputational consequences, and 
lead to a host of problems. 

The sources of particulate matter 
are varied; some originate from foreign 
or extraneous contaminants, such 
as product containers and packaging 
products made from materials like 
glass, plastic rubber, aluminium and 
paper. Others are inherent to an active 
pharmaceutical ingredient and are 
often caused by protein aggregation.

While all injectable drug products 
contain some level of particulate 
matter, contamination by either 
foreign matter or protein aggregates 
can create issues for patient safety, 
says Erwin Freund, the executive 
director of drug product engineering 
at Amgen, a US-based multinational 
biopharmaceutical company. 

parceland

Particle contamination can
pose serious product quality
issues and, in the event of
a recall, critically damage the
reputation of a manufacturer. What are the 
sources of contamination, and what strategies 
can be deployed to detect and control them? 
Erwin Freund, the executive director of product 
engineering at Amgen, talks to Sarah Lynch.
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“It is an important quality attribute,” 
says Freund. “These particles can be 
non-sterile, they can be immunogenic 
and they can cause local reactions at 
the site of injection.”

Regulators are keeping up
According to Freund, while recalls do 
happen, the danger posed by particle 
contamination has been significantly 
reduced in recent years thanks to the 
attention of regulators and subsequent 
efforts by manufacturers to improve 
their inspection processes. The rise of 

biotherapeutic medicines in the 
1980s, for example, increased the risk of 
contamination through aggregation, but 
saw a quick response from the US FDA 
and European counterparts.

“FDA has increased its efforts to 
make manufacturers introduce a particle 

prevention strategy that would limit, if not 
totally eliminate, the presence of protein 
particles,” explains Freund. “They expect 
the manufacturer to carefully analyse 
adverse events in clinical trials.

There is an allowance for the 
presence of a certain amount and
type of protein particles in the
final drug product, if you have 
demonstrated that this is the typical 
behaviour of the product, without 
impacting safety and efficacy.”

More recently, there was a sharp 
uptake in regulatory observations 
following an increase in the presence 
of glass particles in vials. According 
to a report from the manufacturer West 
Pharmaceutical Services, 2006–11 saw 
more than 20 product recalls caused by 
glass, resulting in 100 million units of 
drugs being withdrawn from the market. 
But the industry bounced back fast, 
Freund emphasises.

“This event suddenly intensified the 
concern that the agencies had,” he adds. 
“The industry rapidly learns from those 
specific issues and puts surveillance 
methods in place to apply best practices. 
Adverse events in the past ten years, 
due to particles in parenterals, have been 
incredibly low.”

FDA regulations governing particles 
have become progressively clearer in 
recent years. For a while, the industry 
struggled to understand the USP’s 
requirement that parenteral products 
should be “essentially free” of visible 
particulates. While this acknowledged 
that injectable drug products could 
never be totally free of particles, many 
felt the requirement was too vague. 

However, Freund states that last
year, “FDA improved the clarity of 
the conditions under which particles 
should be examined, which gets closer 
to the European guidelines. Now, we 
have a scientific definition of what it 
means for a solution to be practically 
free of particles.”

 FDA improved the clarity of the conditions 
under which particles should be examined. Now, 
we have a scientific definition of what it means 
for a solution to be practically free of particles. 

Contact Ingmar Kneer | Sales Manager Medical
phone +49 (0)8845 7413-30 | e-mail i.kneer@gaplast.de

Gaplast | Wurmansauer Strasse 22 | 82442 Saulgrub-Altenau | Germany 

Modular Unit Dose
The Modular Unit Dose is the combination of a 
new reusable actuation adapter and a new
cartridge.
This combination allows several application 
variants in one combined dosing system:
• spray
• drop
• string pattern

The cartridge system allows many applications:
• Pain treatment: spray to treat migraine
• Emergency medicine
• Allergy: drops for eyes, spray for nose,  
cream or gel-like products for skin  
treatment

Many fields of applications are  
possible since the adapter can  
be equipped with different  
pre-filled cartridges.
• filling volume and content can vary.
• Single use ensures hygienic cleanness.
• Reduced material consumption.
• Supports personalized healthcare.

actuation adapter
with inserted  

disposable  
cartridge

cartridges locked in a device 
for storage and design  
proposal: external casing for  
actuation adapter
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Improving inspection 
More can be done in others areas. 
According to Freund, one major 
problem with current inspection 
processes is how invasive they are. To 
examine a syringe, vial, cartridge or IV 
bag, for example, companies must first 
open them and analyse the contents.

“It is a challenging procedure,” 
he points out. “There is work to 
be done to introduce non-invasive 
analysis, where you can examine 
without opening the container. 
These are in an early stage of 
technology development.”

Predicting whether a protein 
particle may cause patient safety 
issues is also made difficult by 
unreliable animal research. As things 
stand, pharmaceutical companies use 
information that is based on injecting 
animals with billions of foreign 
particles – far larger than those used 
in injections on humans.

“You can easily injure an animal 
by infusing large numbers of particles, 
but the data you get is not really 
relevant to understanding what 
happens in a human,” explains 
Freund. “Amgen and other companies 
are working with academics to find 
out to what extent those risks are a 
reality. I expect, in the next few years, 
there will be more articles published 
in peer-review journals that provide 
more clarity to the industry on how 
to better predict the outcome.”

When working out the risk of a 
particle, Freund recommends taking 
into account what he calls the ‘route 
of administration’. “The level of 
tolerance for particles depends on 
these routes,” he adds. “Among the 
most sensitive routes is injection 
in the eye. The next most sensitive 
is an IV injection, because you are 
distributing the particles straight into 
the system and blood flow.”

Calculating risk also depends on the 
specific patient in question. Are they 
immunocompromised? What is their 
level of defence? What is the volume 
of the injection being used? 

“You need to take all of those factors 
into consideration,” says Freund. “There 
is not one rule or set of assumptions 

that can be applied to all cases. It really 
depends on a range of parameters.

You also need to document the 
risk assessments, so that when 
FDA asks for justification, you 
have reports or monographs.”

For biopharmaceutical companies, 
Freud recommends creating processes 
and technical reports that describe 
what the normal appearance of 
a drug product is. “If you have 
no protein aggregation, it is pretty 

 The validation of automated inspection
is tedious and takes a lot of time. Thankfully, 
technology is progressing and, in the future,
I see more use of artificial intelligence and 
machine vision. 

Nelipak® provides total package, custom 
thermoformed solutions, value engineered to 
deliver ergonomic packaging fit-for-purpose reducing 
the cost of ownership and waste throughout the product 
lifecycle. Nelipak develops award-winning packaging solutions 
using in-house design innovation, development, prototyping, 
tooling and production to ISO:13485 certified standards.

MEDICAL DEVICE AND
PHARMACEUTICAL PACKAGING

Full-service solutions that 
provide superior quality

and protection

HANDLING TRAYS

For high-speed production 
and automated pick-and 

place assembly and transit

SEALING MACHINES

A range of custom-built
medical tray and blister heat 

sealing machines
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CNC Tooling

Controlled
Environment

Computer Aided
Design

Nowhere are the stringent requirements of
cleanliness, consistency and continuing
performance more important than in the
medical industry – and nowhere is it more
important to work with the company that
understands those needs.

Phase 3 Plastics specialise in the design and manufacture of
customised thermoformed packaging. 

We offer a product that provides the practical solutions to
packaging needs using the latest CAD, computer tooling
and clean room technology.  We are confident that our
experience and expertise offer the best possible service
from initial concept to final result.

Phase 3 Plastics
2-4 William Street  

Southampton

Hampshire 

SO14 5QH 

United Kingdom

Tel:  +44 (0)23 8022 9844

Fax: +44 (0)23 8023 2928

+44 (0)23 8022 9844 or sales@phase3plastics.co.uk

www.phase3plastics.co.uk

For further information contact: Terry Lucas, Sales Director on

straightforward,” he stresses. “But if you have some 
aggregation, the key is to characterise the protein product 
over time during stability studies and, where possible, 
enrich the qualitative observation with quantitative data.  
If you do see particles, ask, ‘Do I have any information  
I can provide on the shape, size and number of those 
protein particles, so that I know what is normal?’”

Replacing the human element
The industry is also struggling with manual and automated 
inspection processes. While recent USP publications  
have given greater clarity on how to execute a manual 
inspection, humans will always be fallible. Two people  
may produce inconsistent results, for example, and even 
the same person’s work may vary as time goes by. “This  
is not an approach that gives you completely consistent 
data,” Freund notes.

While automated inspection is faster and more dependable, 
it typically yields a higher false-rejection rate – sometimes  
up to 30% – thanks to the use of high-resolution cameras. 

“If I have 20% false rejections, based, for example, on  
tiny air bubbles, I may have to manually inspect 20,000  
of them,” says Freund. “The validation of automated 
inspection is tedious and takes a lot of time. Thankfully, 
technology is progressing and, in the future, I see more  
use of artificial intelligence and machine vision.”

With the adoption of automated inspection machines 
expected to continue rising, Freund recommends that 
companies hire machine-vision experts who not only 
understand the software and optics involved, but can also  

Companies must open 
the contents of IV bags 

to check them, which 
poses numerous issues 

for inspections. 
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work closely with vendors to dictate how 
particular machines should be equipped.

“You need to have your engineer with 
experience in optics and physics dictate 
to the vendor the specification or the 
components that they are going to 

install,” Freund states. “If you just 
rely on the vendor, you are going to 
be dissatisfied.” 

While new technologies are likely to 
emerge in the coming years, the ultimate 
objective for the industry will remain the 

same: reducing particles and removing 
risk from patients.

“Although the number of negative cases 
is low, we must keep raising the bar to 
ensure parenteral injections are as particle-
free as possible,” Freund concludes. 

Karl Hemmerich, president of Ageless Processing Technologies,
looks at FDA regulations on packaging

Source: Ageless Processing Technologies

FDA has several regulations on all aspects of medical devices. 
However, it needs to be mentioned that the regulation covering 
medical device packaging design (section 820.130 device 
packaging under subpart K – labelling and packaging control) 
is a single line, which only states, “Each manufacturer shall 
ensure that device packaging and shipping containers are 
designed and constructed to protect the device from alteration 
or damage during the customary conditions of processing, 
storage, handling and distribution.”

Does this mean that FDA regulation on medical device 
packaging design is simple, plain and broad, and can be 
bypassed? Not really: compliance with the medical device 
packaging design has to be seen in relation to two factors. 

Firstly, FDA regulation on medical device packaging design 
has to be seen in conjunction with its twin regulation, namely 
section 820.120 device labelling. This is the first of the two 
sections on medical device labelling and packaging. This section 
has elaborate details on how medical devices need to be 

packaged and labelled. FDA has requirements in this section on 
the integrity, inspection, storage, operations and control number 
of labelling. FDA regulation on medical device packaging design 
has to be complied with collectively with this section.

Secondly, FDA regulation on medical device packaging 
design is only a set of regulations that require adherence to the
device packaging design elements. Medical device packaging 
design manufacturers are free to use their creativity in 
designing device packaging. 

Adherence to FDA regulation on medical device packaging 
design does not mean that there should be no innovation; it 
only means that the medical device packaging design has to 
be complied with. As long as this is met, manufacturers are 
free to design imaginatively. Perhaps, so that there is enough 
scope for innovation, FDA has left this area general and non-
specific, with the only requirements being that the medical 
device packaging design adhere to guidelines aimed at 
protecting it.

SMART LABEL TECHNOLOGY
SAVES TIME AND MONEY

ThE FAubEl-MED® lAbEl

Combines the proven advantages of a booklet label with the potential of a smart label. 
It is an efficient alternative to relabeling when stability data changes.

Your benefits:
› OpTIMIzED rElAbElINg
› COMplIES wITh 
 ANNExES 6 & 13
› 100 % rEAl-TIME TrACkINg
› AuTOMATED bATCh 
 DOCuMENTATION
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S ome say the primary role of management in a lean 
environment is talent development or removing 
roadblocks; others feel the key role of a good manager 

is to set examples and deliver results at any cost. Different 
management styles cultivate different cultures, so it is 
important for companies to be conscious and thoughtful about 
their collective management style.

In a lean environment, the organisational pyramid is 
flipped. It is understood that most significant contributions 
come from those adding the value to customers. In a 
manufacturing environment, the shop floor is at the top of 
the organisation’s hierarchy. To capture the opportunities the 
experts on the shop floor have to offer, a successful manager 
must earn the hearts and minds of employees before they 
can be successful.

Winning hearts and minds
Earning hearts suggests that a trusting and respectful 
relationship has been developed. Toyota emphasised this  
by including ‘respect for people’ as one of their core values. 
NextPhase Medical Devices recognises this relationship  
by including ‘teamwork’ in its core values. When there are 
respectful and trusting relationships between colleagues –
employee and employer, customer and supplier, supervisor 
and supervisee – the energy of team members can be 
focused on productive endeavours rather than on negotiating 
a complex relationship. There is no time or effort spent  
on conflicts that can result from distrustful relationships. If  
team members trust and respect one another, their defences 
subside and ideas flow freely – without fear of judgment or 
penalty. Prioritising and capitalising on this approach is at 
the heart of a continuous improvement operation.

Winning minds suggests that everyone’s attention is focused 
on a common goal. If managers can articulate and effectively 
communicate a common purpose that can be understood and 
owned by all, it will set the tone and the underlying direction  
of the company. Earning minds with a clear and tangible 
purpose therefore becomes a primary motivator and can 
provide a basis for every decision. Team members can operate 
with more autonomy, making the operation more efficient and 
boosting individual morale and confidence.

A lean sustainment system
It takes time, credible actions, and consistency to earn  
hearts and minds; and once accomplished, it will require 
maintenance to sustain. In addition to day-to-day human 

interaction, NextPhase Medical Devices employs several 
tools in maintaining hearts and minds. An interactive 
strategic deployment process ensures the company’s 
purposes and goals are communicated to all. Key objectives 
are established, and every employee plays a role – and 
maintains a stake in achieving them. Metrics supporting  
the goals posted throughout the facility are available  
for anyone to see, and weekly all-hands-on company 
communication meetings review a company’s objectives, 
monitor developments, and promote open communication  
in all levels of management and employees.

Once they have earned hearts and minds and put in place 
a sustainment system, managers can effectively pursue their 
roles, and the company has set the stage for an environment 
of continuous improvement.

A high-quality partner
NextPhase Medical Devices is the leading low to  
medium-volume outsource partner for complex electronic 
manufacturing systems and single-use medical devices in 
North America. 

NextPhase offers medical device design, development, 
contract manufacturing, and assembly services for Class I, II, 
and III single-use and EMS medical devices. With a focus on 
lean manufacturing, and strategically located domestic and 
nearshore manufacturing facilities, NextPhase is positioned 
and committed to providing the highest-quality services at 
the lowest cost. 

Lean management: 
the key to success
Committed to providing the highest-quality services at the lowest cost,  
NextPhase Medical Devices combines successful management in a lean environment.

NextPhase Medical Devices is committed to fostering the best possible 
working environments, in order to maximise productivity. 

Further information
NextPhase Medical Devices
www.nextphasemed.com
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DirectSeal™

Save and stay flexible with DirectSeal. This versatile revolutionary sealant 
technology helps eliminate the need for a matching coated substrate for 
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What is DirectSeal, and why did you create it?
Fernando Marin: DirectSeal is a revolutionary film  
with sealant technology that ensures seal strength  
and sterility, while expanding options in the medical 
packaging market. To date, there have been very few 
viable options when it comes to combining materials  
for medical packaging. By eliminating the need for a 
matching coated substrate, DirectSeal delivers significant 
cost advantages for rollstock for form-fill-seal, header  
bags and pouch laminations. In short, it’s a new 
alternative that delivers extra versatility and value.

What are some of the difficulties in developing 
new products for medical packaging?
Firstly, launching new products into any market with 
limited choice carries many risks and challenges. Get  
it wrong and you damage your own reputation to the 
benefit of your competitors. That is why, when we  
saw an opportunity, we refused to rush in. Instead,  
we opted for careful research, extensive conversations 
with customers, and painstaking product development 
and testing in a journey that lasted for years. 

Secondly, the regulatory environment leaves very little 
wiggle room. For DirectSeal, there were many benchmarks 
to meet around sterilisation, tear and puncture resistance, 
and, of course, customer value. It’s taken us four years  
of hard work to get to this point, where we are 100% 
confident in our solution and its benefits.

Given all the risks, why did you go ahead?
We knew we could do it, and we believed in the project. 
Our team has more than 60 years’ experience in supplying 

high-performance films, laminates, non-wovens and 
pressure-sensitive tapes to the healthcare industry.  
We understand the market, and we’re kind of restless  
when it comes to innovation. The Berry Global company 
mission is ‘always advancing to protect what’s important’. 
We know new solution development is the only way to  
grow sustainably, so that’s what we do.

Can you tell us a bit more about DirectSeal’s 
other benefits?
Eradicating the need for a matching coated substrate is  
the big one. It just delivers more options for our customers: 
they can stay flexible, stay safe and save costs. DirectSeal 
has an easy fibre-free peel when heat sealed to common 
substrates, such as flash-spun high-density polyethylene 
(HDPE) and paper. 

It’s also designed to be used with our patented DuraMed 
packaging material. Like DirectSeal, DuraMed opens up 
more options to the market. For the first time, customers 
have a viable, cost-effective alternative to flash-spun HDPE. 
Together, DirectSeal and DuraMed are a great combination. 
As we are one supplier, they are less complex to create  
and have no external converting requirements. On the 
packaging, they combine to form a consistent, tamper-
evident seal with great performance in strength, sterility 
and cost saving. 

 Our team has more than 60 
years’ experience in supplying 
high-performance films, laminates, 
non-wovens and pressure-sensitive 
tapes to the healthcare industry. 
We understand the market, and 
we’re kind of restless when it 
comes to innovation. 

Versatile packaging with 
added cost-effectiveness
Healthcare professionals accept no compromise when it comes to medical packaging. 
Regulatory standards and cost pressure also make innovation tough. Despite having  
to work within these constraints, Berry Global has created DirectSeal. Fernando Marin, 
Berry’s vice-president of healthcare, explains more.

DirectSeal has helped the company to prevent the need for a matching 
coated substrate.

Further information
Berry Global
www.berryglobal.com
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With regulations 
evolving fast, the discussion 

around track and trace revolves  
around meeting compliance deadlines.  

Dr Jyrki Syväri of Boehringer Ingelheim,  
Robert Jan van der Horst of DSM Sinochem 

Pharmaceuticals, and Tania Snioch of GS1 explain how 
traceability projects can intersect with a manufacturer’s business 

goals and deliver value across the entire supply chain.

line
Right

down
the

M ore often than not, track and trace  
is discussed in terms of compliance. 
With regulations in place (or coming 

into force) across large parts of the world, the 
majority of the world’s medical devices and 
prescription medicines are now protected by 
traceability legislation. In the US, the applicable 
law is the Drug Supply Chain Security Act, 
which was introduced in 2013 and is being 
phased in up until 2023. The nation has 

already passed through the first phase of 
implementation: since 2015, manufacturers, 

wholesalers and repackagers  
have needed to provide lot-level 

serialisation. Currently, the US is 
in the second phase, in which 

serialisation must be 
provided at a unit 

level.

The original deadline for manufacturers was 
November 2017, but this was subsequently extended. 
In the third phase (which ends in 2023), every bottle  
or package will need to be traceable back to its 
manufacturer. In Europe, the Falsified Medicines 
Directive (passed in 2011) includes similar 
requirements. As of February 2019, all prescription 
medicines in the EU will need to be serialised on  
an individual product basis. In practice, this means 
featuring a globally standardised unique identifier, 
with batch number, expiration  date and a random 
serial number issued by the manufacturer, 
in a two-dimensional barcode. The globally 
harmonised approach of using GS1 
standards are used by suppliers 
trading their products in the EU 
member states for which the 
FMD will take effect  
in February.
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All the difference in the world
Many other countries have traceability 
requirements that are beyond the scope  
of this article to cover in depth. Ultimately, 
all are working to the same end – to 
eliminate the problem of counterfeiting 
and ensure product integrity throughout 
the supply chain, ideally following  
a globally harmonised approach  
to identification and barcoding. 

Some manufacturers may still require 
time to adopt track and trace solutions, 
and reap the full benefits, but a 2012 
McKinsey report suggested that a 
manufacturer with $4 billion in annual 
revenues could realise significant cost 
advantages from adopting track and trace. 
These could include $90 million a year 
from inventory cuts, up to $12 million a 
year from reducing the costs of recalls and 
$25–35 million a year from reducing the 
financial impacts of counterfeiting. 

While manufacturers, along with their 
supply chain partners, know they need  
to comply, the issue is often framed in  
terms of meeting deadlines and avoiding 
penalties. What is less frequently discussed 
is the business case for traceability. As 
Tania Snioch, the director of healthcare at 
GS1 Global Office, explains, the business 
benefits from implementing traceability 
can be wide-ranging. 

“Many organisations are leveraging 
their traceability implementations to  
drive internal efficiencies and streamline 
processes with their  trading partners. 
This is exciting to see,” she says. “Some 
examples of where traceability can deliver 
benefits beyond regulation are facilitated 
by the visibility provided by uniquely 
identifying the items moving through 
your business. Benefits include helping  
to reduce exposure to risk, manage and 
reduce costs, and increasing accuracy.” 

For instance, traceability can help with 
product quality and safety management, 
to identify expired products and assist in 
inventory management. This will speed-
up recalls and withdrawals, making the 
process more targeted, accurate and 
efficient. Snioch adds that traceability can 
benefit all parts of the supply chain, from 
the manufacturer right the way through  
to the patient. 

“Ultimately, traceability in healthcare  
is about making sure that the correct, and 

authentic, product is at the correct 
location for the patient when they need 
it,” she says. “Traceability is achieved  
by using unique identification of the 
items being tracked and traced, plus  
the location they are going to.”

For the most part, these identifiers 
are encoded in barcodes, to ensure 
information is captured accurately. This 
data capture activity is coupled with 
information sharing – product master 
data, transactional data and event data.

“Put together, the result is the 
opportunity to leverage visibility for  
every stakeholder about what is moving 
where within their business and between 
themselves and their trading partners,” 
she says. “The extent to which 
traceability delivers value to all supply 
chain actors depends on their vision for 
what this information could provide to 
their business.”

Dr Jyrki Syväri, the head of global 
process management operations, 
Boehringer Ingelheim, agrees that if value 
is to be delivered, everyone in the supply 
chain needs to share aims. “To deliver 
value across the entire supply chain, full 
track and trace needs to be established, 
and transparency of the transactions need 
to be guaranteed,” he says. “As long as 
some participants of the supply chain 
are not able or willing to share data, 
it will be hard to gain value from any 
traceability project.”

For the time being, he says, the lack  
of data sharing poses an impediment –  
at Boehringer Ingelheim, track and trace 
is mostly a matter of compliance and 

patient safety, and has little to do with 
meeting business goals. 

“At the moment, we do not receive 
back any business-relevant data from 
markets such as Turkey, South Korea  
or Argentina, where full track and trace  
is in place,” he says. “In the EU, we have 
serialisation only, so we are not able to 
track our products in the markets, and  
we are not granted access to point of 
sales data. This means we do not see 
where our products are being sold.”

Ultimately, he feels that all partners  
in the supply chain need to be involved 
and willing to share information. 

“As long as there is ‘serialisation only’ 
in place, traceability is nearly impossible 
to achieve,” he says. “We might, if 
available, embark in pilots to have a more 
in-depth look into this topic in the future.” 

He adds that analytics tools can  
be helpful in this process, as there will  
be an enormous amount of data to be 
interpreted. If conclusions are drawn 
correctly, it will lead to having the 
products in the right place in the right 
quantities at all times. This will mean 
stock-outs and product destructions 
can be avoided, delivering the 
value anticipated. 

Serial integration
Robert Jan van der Horst, the CIO of  
DSM Sinochem Pharmaceuticals, thinks 
that serialisation taken alone can benefit 
some companies more than others. 

“If the processes of serialisation and 
supply chain management are fully 
integrated, serialisation data, as such, 

Traceability enables the monitoring of product integrity throughout the supply chain.
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would not provide significant new insight 
in the company’s total data set,” he says. 
“For companies not integrated, they will 
be able to profit from a data set that was 
not earlier available.”

DSM Sinochem Pharmaceuticals is 
structured slightly unusually, insofar 
as the marketing and final packaging
of its products are the responsibility 
of its partners. The company itself 
acts as a middleman, providing 
active pharmaceutical ingredients 
and finished dosage formations. 

“It offers details exchanged from system 
to system that already possess rich data, 
and we fully incorporate the logistic data 
provided by serialisation with our own 
real-time logistic processes,” he says. 
“This enables a number of efficiencies 
that we would never be able to realise 
without serialisation.”

He adds that since serialisation is not 
yet fully live (legally, all EU companies 
have until February 2019),  it is too early 
to say whether it can  be used for future 
marketing purposes as well.

Broadly, he thinks that success in this 
domain comes down to how the project 
is approached – you need to think about 
integrating business processes,  as well 
as promoting efficiency. 

“This can only be realised if you begin 
well in advance, giving yourself sufficient 
time to view and position the project 
from an overarching strategic 
perspective,” he says. “Ultimately, the 
IT landscape of the company – either 
harmonised or scattered – will set the 
tone. Different types of IT tools need 
to be applied for different landscapes. 
The more your own house is in order, 
the better the strategic fit can be 
more quickly and easily realised with 
traceability projects.”

It is worth mentioning that companies 
such as DSM Sinochem Pharmaceuticals 
only have access to their own customer 
data, and cannot see what is happening 
across the rest of the supply chain. 
Overall data can only be purchased via 
a service provider, which delivers subsets 
of data for a fee.

Building the foundations
Snioch thinks there are a few options to 
ensure traceability projects are strategic. 
First, she thinks it’s important not to 
collaborate with partners and be aware 
of the direction regulation is taking.

“Second, base your implementation 
on a globally harmonised approach,” 
she says. “A foundation of traceability is 
being able to communicate clearly and 
concisely with your trading partners, 
and other necessary stakeholders, about 
the items being tracked and traced.”

Thirdly, she feels that stakeholders 
looking to implement GS1 standards should 
try to take advantage of the support on 
offer to them, not least from GS1 itself. 

“Most of the challenges I’ve seen result 
from the implementers perhaps not having 
the full knowledge,” she says.“Having a 
vision of how traceability could benefit 
your organisation and incorporating this 
vision into your current planning is key.”

Snioch’s final piece of advice, is to think 
of future possibilities, not just what needs 
to be done today. 
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T he pharmaceutical industry is a fast-growing business  
in the global market. While it continues to expand –  
and Turkish Cargo tries to increase its market share  

– the industry’s first priority is the concerns of manufacturers  
and their focus on the importance of human health.

The air cargo carrier has made highly promising investments 
that aim to improve pharmaceutical cargo transport services. With 
a redefined standard operating procedure for pharmaceuticals, 
Turkish Cargo has built a new 3,000m² special cargo storage  
area that has 42 separate special-cargo rooms, which reach a  
high quality of standards, including temperature-controlled storage 
units that are designated for drug, vaccine and healthcare cargo. 
All of the Istanbul-based warehouse’s temperature-controlled 
storage units are monitored for temperature and humidity levels 
using an online tracking system.

Industry recognition
In August 2016, the International Air Transport Association  
(IATA) awarded Turkish Cargo with a Center of Excellence for 
Independent Validators in Pharmaceutical Logistics certificate for 
its Istanbul hub. The company successfully met the requirements 
of EU and WHO good distribution practice guides, as well as 
IATA’s Perishable Cargo and Temperature Control Regulations, 
displaying excellence in air cargo transportation and cargo-
handling services. 

Moreover, Turkish Cargo continues to prove its service quality to 
customers. The company recently received Envirotainer’s Qualified 
Enviromental Suppliers (QEP) accreditation for five stations and 
Istanbul Atatürk Airport, which is its main hub. Turkish Cargo now 
has the credibility to manage Envirotainer’s containers and cold 
chain cargo for stations in Frankfurt, Tel Aviv, Seoul, Mumbai and 
Hyderabad. With these six accredited stations, Turkish Cargo will 
be able to increase its current business potential and secure high 
operational quality for all pharmaceutical cargo.

Envirotainer’s QEP accreditation is proof of the brand’s 
reliability in the temperature-controlled freight industry, and  
is the result of hard work and dedication to the company’s 
customers. Turkish Cargo is proud to receive this 
acknowledgement and is determined to keep performing  
at an industry-leading standard.

Providing a unique service to global clientele
With 30 years’ experience in temperature-sensitive cargo 
transportation, Turkish Cargo has set itself apart from the 
group’s competitors. Its high quality of service enables client’s 
to benefit from proactive communication, prioritising cargo 
admission through multiple gates, easier and faster online 
booking availability, high loading and unloading priority, a 
temperature-controlled trucking service for offline destinations, 
active and passive dollies, thermal blankets, temperature and 
humidity tracking with smart sensors, specific cool storage  
and reporting, a safe and secure locking system, and automatic 
alert system. Turkish Cargo ensures that integrated cold supply 
chain solutions will be provided to its valuable pharma and 
perishable-cargo customers worldwide. 

Its new facility at Istanbul New Airport – which will be  
the third airport to open in Turkey during the last quarter of 
2018 – has been designed as a constant-climate cargo facility 
that will meet the needs and requirements of the industry. 

 Envirotainer’s QEP accreditation 
is proof of the brand’s reliability in 
the temperature-controlled freight 
industry, and is the result of hard 
work and dedication. 

Cargo services that 
revolve around the client
Turkish Cargo specialises in transporting international cargo to more than 300 
destinations across 121 countries. The Turkish Airlines’ division also has 81 locations  
that are dedicated to freighters, plus truck services that reach over 1,000 remote  
areas, which are not yet covered by flights. Medical Device Developments divulges  
on its customer-centric approach, growing business opportunities and why it is the 
perfect choice for transporting temperature-controlled pharmaceutical cargo.

Turkish Cargo’s extensive experience has shaped its strong service.

Further information
Turkish Cargo
www.turkishcargo.com.tr
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A ll flights are operated via AirBridgeCargo Airlines 
(ABC)’s cargo hub at Sheremetyevo International 
Airport in Moscow, and include up-to-date 

equipment that guarantees a seamless connection 
throughout the airline’s expanded international network 
within a 48-hour delivery period, which includes handling.  
All of this is managed by highly skilled and qualified ground 
handling personnel. ABC’s fleet of 18 Boeing 747 freighters is 
one of the youngest and most modern in the airline industry. 

The excellent operating advantages of ABC’s freighter 
fleet, the performance of the airline’s highly skilled  
personnel and the constant improvements made to its 
internal processes are the airline’s biggest benefits, which 
enable it to carry all types of air cargo in full compliance 
with global industry standards, including temperature-
sensitive products. The company constantly reviews  
its existing service offerings to align them with market  
and customers’ expectations. 

Having a Moscow-based hub comes with a series  
of benefits, including:

 ■ 70,300m² of total warehouse space and two  
GHA warehouses 

 ■ a dedicated pharmaceutical warehouse with  
a temperature-control area ranging -25–25°C 

 ■ enhanced security measures with 24/7 surveillance
 ■ the first automated cargo-handling system  

in Russia with 3D cargo handling on several levels
 ■ new temperature-control rooms with web access 

monitoring systems that are available to ABC staff  
and customers

 ■ a TAPA-certified safety index with a 99.98% rating.

The perfect partner 
ABC is the ideal partner for transporting temperature-sensitive 
products due to its in-depth knowledge of the healthcare  
and pharmaceutical industries. The airline, which has 
developed a special abc pharma product and regulations 
within the company, has dedicated and qualified staff  
at all levels, from sales to customer service, operations  
and procurement, which help it to reinforce the handling 
procedures and control processes required for all stages  
of transportation. The creation of these special services is 
proof of ABC’s commitment to every single detail before and  
during transportation, especially for pharmaceutical goods 
that require special attention.

For time and temperature-sensitive pharmaceutical  
products that need to be shipped in active containers, abc 
pharma Active is the perfect solution. A variety of containers 
are used to keep healthcare goods as protected as possible, 
including dry-ice technologies. Shipped goods are kept at  
a constant temperature throughout the entire cargo journey.  
The use of active containers also mitigates the risk of ambient-
temperature influence on healthcare products. 

Customers can also opt for abc pharma Passive, which is used 
for prepackaged pharmaceutical products. With this, healthcare 
goods are shipped efficiently and effectively, based on required 
temperature ranges and any seasonal considerations for routes.

The benefits of abc pharma are as follows:

 ■ dedicated and skilled staff are trained in handling 
healthcare products

 ■ Boeing 747-8 and 747-400s have three compartments  
that provide different temperature settings  
ranging 4–29°C

 ■ full compliance with the International Air Transport 
Association’s Temperature Control Regulations and  
Center of Excellence for Independent Validators in 
Pharmaceutical Logistics certification

 ■ exact temperature monitoring, from acceptance all  
the way to delivery

 ■ special packaging solutions and thermal blankets for 
palletised shipments

 ■ customer service support, with an online track and trace 
option for all shipments

 ■ tailor-made logistics solutions based on a client’s 
individual requirements.

ABC understands its customers want people to live longer, 
happier and healthier lives. The company is an expert when it 
comes to transporting temperature-sensitive pharmaceuticals 
and life-saving medical equipment across the globe, from 
vaccines and laboratory equipment to MRI/MRT machines, 
blood samples and beyond. When a cool chain has to span 
across continents, clients can count on ABC’s cargo experts 
and modern freighter fleet to make it happen – anytime, 
anywhere worldwide. 

Fuss-free transportation for 
temperature-sensitive cargo
AirBridgeCargo Airlines is one of the world’s fastest-growing global cargo airlines, 
and its expanding route network connects customers in the largest transregional 
markets of Asia, Europe and the US, covering more than 30 major cargo gateways  
to accommodate trade flows globally. 

Further information
AirBridgeCargo Airlines
www.airbridgecargo.com
pharma@airbridgecargo.com
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Glass versus plastic 

Glass is a clean and  
inexpensive material that is 
easily manufactured for single-
use applications frequently 
required in the medical field.

Choosing glass over  
plastic may be a way to avoid 
undesirable chemical reactions, 
such as unwanted alterations  
in the properties of the fluid 
collection or storage method.  
A wide range of custom shapes, 
containers and collection devices 
are available in glass, which 
offers a non-leachable interface 
between liquid (for example, 
fluids, drugs or chemicals) and 
container (for example, syringe, 
capillary tube or ampoule).

Disposable devices are 
commonplace in medical  
and electrical industries. Glass 
devices offer the advantages 
over many plastics of being 
chemically inert, non-leaching 
and stable at a wide range of 
temperatures. Leachables from 
plastics have the potential to 
chemically alter the substances 
with which they interface, 
leading to undesirable results.

Properties and  
tolerances include:

nn precision ID tolerance 
to ±0.0001in

nn custom volumetric 
size capabilities

nn standardised custom sizes

nn precision volumetric 
marking measures

nn chemically and physically 
unaffected by sterilisation

nn inert and non-reactive with 
most drugs, bodily fluids 
or gases

nn safe for direct human contact.

Laser, optical, volumetric 
and mass-flow measurement 
technology applications  
are employed, depending  
on the product, to verify 
dimension accuracy.

There are three types  
of glass used for medical  
device applications:

nn Borosilicate glass: 
flow restrictors.

nn Soda lime glass: its  
wide range of uses includes 
capillary, hematocrit, blood 
measurement, volumetric, 
and micropipette tubes  
with various coatings and 
calibrated markings, as well 
as crushable ampoules.

nn Speciality formulations: 
glass chemistries can be 
tailored to meet specific 
needs for a variety of 
applications and properties.

Precision glass tubing 
products, including capillary 
tubes, are used for collecting and 
dispensing specific volumes of 
blood and other liquids, capillary 
flow restrictors or regulators, 
mobile infusion pumps and  
flush devices, ferrule tubing  
for diagnostic kits and ampoules 
for urgent care applications.

Further information
Accu-Glass
www.accu-glass.com

Helping to deal with  
the pressure 
All Sensors has announced a 
new line of digital pressure 
sensors: the ELVR series. The 
new device series offers OEM 
customers increased design 
flexibility for pressure ranges for 
2.5–75mbar (1–30in of water). 

Product highlights include 
an I2C or SPI interface, an 
analogue 0.5–4.5V output 
signal and significantly 
reduced position sensitivity. All 
Sensors’ CoBeam² Technology 

allows greater sensitivity  
while reducing package  
stress. The ELVR sensors can 
communicate directly with 
microcontrollers, eliminating 
the need for additional 
analogue-to-digital converters. 
ELVR are available at 3 and  
5V supply voltage, and the 
series is perfect for portable 
applications. A range of 
miniature SIP and DIP package 
options allows flexible and 
space-saving PCB-mounting. 
Devices are available in 
bidirectional and unidirectional 
2.5, 12.5, 25, 50 and 75mbar 
pressure ranges (1, 5, 10, 20 
and 30in of water, respectively).

Product features include:

nn miniature package 
with SIP, DIP and SMT 
lead configurations

nn PC board mountable package

nn multiple port and lead 
configurations available.

Electrical features include:

nn digital I2C, SPI interface 
and analogue output

nn 12-bit digital resolution, with 
higher available upon request

nn 3 and 5V supply voltages 

nn high speeds (typical cycle 
time and response time:  
0.25 and 0.5ms, respectively)

nn All Sensors’ proprietary  
low-pressure CoBeam² 
Technology die.

Custom pressure ranges and 
calibration outputs are available 
upon request. Ideal applications 
for this device include: medical 

devices, pneumatic controls, 
instrumentation, HVAC, 
industrial controls and 
environmental controls.

Further information
All Sensors
www.allsensors.com/products/elvr-series

Medical-grade 
elastomers 

Today's advanced medical 
procedures and treatments  
have rightfully placed rigorous 
new requirements on medical 
equipment and devices. Making 
sure the right elastomeric 
material is used during the 
design phase can assure quick 
regulatory approval or prevent 
duplicate testing caused by the 
use of an unapproved material. 
Apple Rubber’s team of medical 
design engineers provides 
unmatched proficiency in 
polymer science, mould design 
and adhesion.

FDA does not approve the 
individual materials used in  
a medical device. It will only 
approve a final device that 
incorporates many components 
and materials. It’s important for 
medical device manufacturers 
to use risk assessments to 
figure out where issues with 
materials and components can 
affect end use of the product. 
Biocompatibility evaluations 
done on rubber materials can 
help give a better prediction for 
the risk assessment of the final 
product. Medical rubber, for  
the most part, consists of rubber 
compounds that pass a series of 

Product showcase

All Sensors’ digital pressure sensors 
have a range of customisable features.

Apple Rubber delivers the flawless 
design and engineering that medical 
devices require.

Accu-Glass develops a wide range of 
glass tubing products.
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biocompatibility tests. Typically, 
USP Class VI or ISO 10993 
materials are used. Unlike other 
rubber standards, there’s no 
single standard that engineers 
use for an approval.

Raw material suppliers and 
rubber compounders test their 
compounds to show that under 
standard conditions the materials 
should not have the negative 
interactions that occur during 
biological evaluations. It’s up to 
the device manufacturer to assure 
that additional exposures, like 
sterilisation or chemical contact, 
will not affect the material and 
cause negative interactions.

Apple Rubber uses a host  
of sophisticated technologies 
and processes – including  
LSR capabilities and a Class 
10,000 ISO-07 cleanroom – to 
consistently manufacture the 
high-quality components that 
medical applications demand. 
Apple Rubber’s components 
can seal a variety of devices 
ranging from critical electronics 
to implanted devices and dust 
covers for surgical equipment. 

Available in all shapes and 
sizes, Apple Rubber’s medical-
grade elastomers can meet food 
contact, and short-term and 
long-term implant requirements. 

Further information
Apple Rubber
www.applerubber.com

Precision implants
AristoTech Medical Forgings and 
Services specialises in the contract 
manufacturing of orthopaedic 
devices and medical products, 
implants and instruments. Based 
near Berlin, Germany, the company 
supplies original equipment 
manufacturer companies 
worldwide with standard and 
customised medical devices  
that meet ISO guidelines for 
safety, quality and efficiency. 

AristoTech Industries offers 
expertise in areas from design 
and development, engineering, 
and product testing to finished-

goods manufacturing and 
logistical services as cost-
effective solutions.

This distinctive expertise allows 
the company to realise innovative 
projects beyond the standards; 
products can be designed 
according to individual customer 
requests in order to support  
quick and efficient market  
entry. Whether tooling or finished  
parts, each item undergoes 
continuous inspection in 
AristoTech’s in-house laboratory. 
To guarantee the best possible 
quality, the highest standards of 
measurement and inspection are 
applied according to ISO 13485 
standards – all made in Germany.

Standard product designs can 
be chosen off the shelf, saving 
time and money for processing 
customised tools. AristoTech’s 
expertise includes hip stems, 
acetabular shells, femoral heads, 
knee and shoulder components 
and osteosynthesis plates, as  
well as foot and ankle devices, 
and bone screws. Depending  
on customer requirements,  
the company supplies semi-
finished, finished, packed  
and/or sterile products, and  
offers all logistical services.

State-of-the-art machining 
technologies include closed- 
die forging and bone in-growth 
coating, with 3D metal printing 
available in the near future.  
Each device or implant undergoes 
continuous, rigorous inspection in 

AristoTech’s in-house laboratory, 
from concept to sterile packaging. 
Strict ISO standards are upheld  
at every step.

AristoTech has long- 
term, global experience in the 
manufacture of medical products 
and processing of implants. This 
expertise and a highly qualified 
engineering team together offer 
cost-effective, German-made 
medical solutions to the world.

Further information
AristoTech Industries
www.aristotech.de

Fluid automation 
solutions 

The design, engineering 
customisation and procurement 
of essential fluidic systems are 
important components of total 
development time. Any delay 
can prevent companies from 
meeting their aggressive time-
to-market goals. Advancements 
in the miniaturisation of 
diagnostic testing methods  
are making it difficult to design 
and develop a complete fluidic 
system that is precise and 
reliable, reduces system 
complexity and adds value to 
manufacturing processes. It’s 
rare to find suppliers of clinical 
diagnostic components that 
have a comprehensive product 
offering, including valves, 
fittings, manifolds, pressure 
regulators and tubing.

Solenoid-operated miniature 
valves and associated manifolds 
from ASCO are fast becoming 
the preferred fluid automation 
choice of original equipment 
manufacturers. ASCO isolation 

valves and manifolds provide 
precise repeatability, small internal 
volumes, low pumping effects and 
exceptional life expectancy.

The company takes great care 
in understanding its customers’ 
needs and challenges in order  
to provide them with a value-
added total solution. Its total 
solutions control the flow of 
neutral and aggressive fluids, 
such as blood and harsh 
chemicals, for applications 
ranging from clinical and 
medical diagnostics, to state- 
of-the-art dental chairs. 

ASCO provides advanced  
and customised total  
solutions for today's high- 
tech equipment, including:

nn liquid chromatographs

nn haematology analysers

nn fraction collectors

nn automated pipettes

nn mass spectrometers

nn gas chromatographs

nn chemical analysers

nn immunoassay devices

nn blood gas detectors

nn DNA analysers.

Further information
ASCO
www.asco.com

From idea to solution

Backer Calesco develops new 
products and solutions in close 
cooperation with its customers, 
transforming client requests into 
working solutions. The process  
is successfully achieved through 
a combination of the company’s 
broad experience, advanced 
design tools and efficient 
production capabilities. 

Calesco supports many 
segments of the life sciences  
and medical industries, offering  
a variety of heating options. By 

ASCO state-of-the-art valves and 
associated manifolds.

AristoTech’s service represents  
the broad spectrum of implants.

Calesco provides custom heating 
solutions for a variety of applications.
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understanding that new tools and 
equipment are integral parts of 
advancing the industry to make 
new scientific discoveries, and 
recognising the importance of 
technological advancements, 
Calesco is developing and 
designing heating solutions that 
will work in the medical field.  
Its expertise regarding heating 
products allows it to produce 
heaters that can meet individual 
heating specifications, and among 
Calesco’s customers are globally 
recognised companies.

Typical applications include:

nn surgical tables and beds

nn sterilisation equipment

nn research equipment  
for laboratories

nn autoclaves

nn DNA analysis 

nn respirators 

nn incubators.

In conjunction with Backer 
Calesco foil heating elements,  
it is usually necessary to arrange 
some form of control to ensure  
that the desired temperature is 
maintained. A foil element has  
a very small mass and is quickly 
heated, so accurate temperature 
control is needed. This can be 
achieved in many different ways, 
depending on customers’ needs. 
Calesco can confidently design 
and fit thermal-management 
systems (such as rigid/flex  
PCB controllers), a negative 
temperature coefficient, 
thermostats, temperature  
fuses and sensors directly to 
elements, in accordance with 
customer specifications. This 
helps to ensure reliable control. 

Further information
Backer Calesco
www.backercalesco.com

Reliable medical 
equipment production
Bright Plastics is ISO 
13485:2003-certified for medical 
device manufacturing, as well as 
ISO 9001:2008 and UL-certified, 
and FDA-registered as a medical 

device manufacturing facility. The 
company’s ISO 8 (Class 100,000) 
cleanroom also features four all-
electric moulding machines. With 
these qualifications, combined 
with a scientific injection-moulding 
process, Bright Plastics is well 
placed to work with a diverse 
range of medical and 
pharmaceutical companies. 
Examples of medical device 
products in the company’s  
portfolio include:

nn surgical equipment 
components

nn ostomy bags for 
premature babies

nn diagnostic drug-test kit,  
with moulding, decorating 
and assembly capabilities

nn vial vent filters as a safety 
precaution for pharmacists

nn cups and jars for  
organ harvesting

nn disposable forceps

nn luer caps and straps

nn tubing connectors  
and clips

nn disposable clamps

nn oxygen bushings.

Bright Plastics routinely 
performs installation qualification 
(IQ), operational qualification (OQ) 
and performance qualification  
(PQ) evaluations to comply with 
medical qualification protocol:

nn IQ: Bright Plastics ensures  
that the equipment received 
matches the specifications 
required and ordered, and  
that it is installed properly.

nn OQ: the company checks  
that the equipment runs  
the way it is supposed to 
without material, and prior  
to use in manufacturing.

nn PQ: Bright Plastics tests  
the machinery under  
load – in the case of a 
moulding machine, this 
means with the amount  
of material it should hold 
with a mould in and running. 
The company makes sure 
that it effectively produces 
parts that fall within the 
intended capacity and 
function designed, and 
performs to medical 
qualification standards. 

This three-step evaluation 
process applies to any  
type of machinery used  
in the company’s medical 
manufacturing division. With  
its design expertise, medical 
qualification process experience 
and lean manufacturing, Bright 
Plastics is a seasoned source  
for plastic injection-moulded 
components and assemblies.

Further information
Bright Plastics
www.brightplastics.com

State-of-the-art, 
custom image sensors 

Caeleste is an innovative and 
dynamic company offering full 
turnkey image sensor solutions  
to instrument integrators. It is 
specialised in the design and 
production of high-end, state- 
of-the-art, custom CMOS image 
sensors. It also develops novel 
sensors for high-energy particle 
detection, X-rays, UV and  
NIR light. 

A customised sensor offers 
high added value thanks to the 
creation of a unique, innovative 
product that grants its customers 

a competitive advantage. 
Caeleste’s innovation has led  
to the authorship of a variety  
of cutting-edge image sensor 
concepts and patents, such  
as a scintillator-based X-ray 
detection sensor with photon-
counting capability, and an 
image sensor with subelectron 
readout noise (0.21 electron 
noise) and high dynamic  
range (≥100,000:1).

Caeleste’s solutions can be 
designed for a variety of medical 
applications, including: 

nn X-ray radiography  
and spectroscopy

nn endoscopy

nn medical photography

nn tomography

nn spectroscopy and OCT.

In addition, it is specialised  
in sensors for:

nn life sciences

nn scientific imaging  
and instrumentation 

nn space applications

nn industrial vision

nn high dynamic range imaging.

Caeleste’s sensors are always 
designed as a fundamental  
part of an application, and the 
company will help to optimise 
the integration effort from the 
design to the manufacturing and 
qualification processes, including:

nn development and 
integration of packaging

nn driving electronics

nn power supplies

nn data formatting processors

nn sensor emulator.

Caeleste gives its customers 
the best performance and  
highest quality standards through 
collaboration with world-class 
partners in their respective  
fields. Their expertise resides  
in, but is not limited to, silicon 
manufacturing, digital design, 
medical environment testing, 
dicing and packaging, medical 
certification (including FDA)  
and sterilisation.

Cutting-edge custom designed CMOS 
image sensors.

Bright Plastics offers a wide range of 
components for medical devices.
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Caeleste uses dedicated 
sensor processes, such as:

nn radiation hardening design 
and technology for X-ray 
and particle detection

nn direct and indirect  
X-ray detection

nn silicone SPADs and APDs in 
standard CMOS technology

nn UV-enhanced sensors

nn thick epitaxial for enhanced 
NIR response

nn frontside and backside 
illuminated devices

nn microlenses and colour 
filter arrays.

Further information
Caeleste
www.caeleste.be

Meeting the varied 
needs of medical devices

Camozzi, founded in 1964 and 
today a leader of the Camozzi 
Group, is one of the main 
international companies operating 
in the market of pneumatic, 
electric, and proportional 
components for industrial 
automation and fluid control 
sectors, including solutions  
for life sciences applications.

When designing components, 
Camozzi’s focus is always  
on performance and the 
optimisation of dimensions.  
It is this focus that enables it  
to deliver compact pneumatic 
modules and circuits that 
guarantee high speed, excellent 
flow, low consumption, reduced 
weight and clean design. 
Moreover, the extensive 
technical knowledge of  
MARC, the mechatronic 
application research centre  
of Camozzi, means the  
C_Fluid Control division is  

fully equipped to deliver 
customised solutions, 
combining electronics and 
mechanics. Preassembled 
solutions can also be provided, 
with an assigned part number 
that reduces installation time 
and cost, while guaranteeing 
the quality and reliability of 
each solution. These solutions 
are simple to order, easy to 
use and ready to perform.

Its solenoid valves offer 
added value when it comes  
to designing medical devices. 
As trends in the medical 
device market have moved 
towards miniaturisation and 
proportional technology of  
a lighter weight for portable 
solutions, precise control for 
injection and dosing – fluid 
control technology – has  
been keeping pace by focusing 
on specific solutions through 
integrated systems. 

Devices and machines used 
in the medical and analytical 
sector require lightweight  
and compact components  
with low energy consumption. 
When a designer requires  
a valve to regulate the flow 
rate of the power applied,  
the most efficient option  
is a proportional valve,  
which are commonly used in 
applications where a flow rate 
must be controlled at different 
stages and at different  
time intervals. For example, 
regulating the oxygen flow  
for breathing and respiration 
systems, or dispensing liquids 
or dosing gases for injection 
applications. Camozzi employs 
several technologies to meet 
the wide-ranging needs of 
medical devices.

Further information
Camozzi
www.camozzi.com

An alternative to 
hydroxyapatite
The calcium phosphates that 
CaP Biomaterials manufactures 

are mostly used in bone-grafting 
devices. This is logical, since  
the mineral phase of bone  
is composed of a calcium 
phosphate known as 
hydroxyapatite, which forms 
bone because it is the only 
calcium phosphate that is stable 
in water; however, all other 
calcium phosphates eventually 
transform to hydroxyapatite in 
an aqueous environment. Since 
bone hydroxyapatite is formed  
in bodily fluids that contain  
high levels of carbonate and 
trace metals, bone apatite 
incorporates some carbonate 
substitution for phosphate and 
has a trace minerals content that 
reflects the mineral composition 
of body fluids. As such, it is more 
adaptable than synthetic, highly 
sintered hydroxyapatite. 

To improve upon synthetic 
hydroxyapatite, device 
manufacturers need to  
take advantage of chemistry  
by incorporating calcium 
phosphates other than 
hydroxyapatite into their devices. 
The most common substitution  
is beta-tricalcium phosphate.  
The surfaces of the tricalcium 
phosphate particles start 
transforming to hydroxyapatite 
shortly after they are implanted. 
Since the transformation  
takes place in body fluids,  
the new hydroxyapatite  
surface is virtually identical  
to the hydroxyapatite present  
in the host’s bone. 

Its activity has been confirmed 
by in-vivo animal studies  
that show faster bone growth 
and remodelling than when  
a synthetic hydroxyapatite is 

implanted. This is an important 
point because, if bone does not 
bridge a gap within approximately  
six weeks, the chances of  
forming a non-union increase 
significantly. The role played  
by the physical properties of 
calcium phosphates is nearly  
as important as their chemistry. 

Macro pores are very 
favourable for bone ingrowth, and 
micro pores can help to transport 
nutrients to the bone cells. The 
latter can also trap natural and 
artificially applied growth factors 
to further stimulate healing. 

Because of the many  
variables in calcium phosphate 
properties and composition,  
CaP Biomaterials is constantly 
developing ‘new’ calcium 
phosphate materials that  
are made specifically for 
individual customers. 

Further information
CaP Biomaterials
www.capbiomaterials.com

Pump up production

The D3 is a clean, oil-free 
vacuum and pressure pump 
that is a quiet, low-compact 
unit. With lightweight 
components, a slim-line design 
and low-operating currents,  
the D3 is ideal for applications 
where space is at a premium. 
The D3 can be upgraded with 
an optional variety of materials 
that are resistant to a wide 
range of corrosive gases  
and vapours. There is also  
an optional brushless motor 
designed for continuous duty, 

Charles Austen Pumps` products are at 
the forefront of technical development.

Special solutions of the C_Fluid 
Control department.

Porous beta-tricalcium  
phosphate granulate.
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low-maintenance applications. 
The D3 is available for use with 
AC or DC supply.

Charles Austen Pumps offers  
a bespoke service to perfectly  
fit any requirements – it is the 
company’s speciality, with its 
highly experienced research and 
development team working hand 
in glove with customers in order 
to deliver the desired concept. 
Charles Austen Pumps’ ability  
to mould and manufacturer  
all internal parts enables it to 
proactively manage and deliver 
high-quality, sustainable projects 
on time and within budget. 

Its range of applications 
includes environmental 
monitoring, tourniquets, wound 
therapy, particle samplers, gas 
sampling and dispensers.

Further information
Charles Austen Pumps
www.charlesausten.com

The full range 
of devices

Clark Solutions distributes 
specialised components for  
the medical device community. 

The company’s broad product 
offering includes:

nn peristaltic pumps, with 
several that have been 
specially designed  
for original equipment 
manufacturers that have 
integrated 6–24 VDC or  
24 VDC stepper motors  

nn tubing provided by Clark 
Solutions in a range of  
sizes and composition  
types in santoprene, 
silicone, ed plex, Tygon  
and Viton 

nn diaphragm pumps that 
come in a broad range  
of liquid and air diaphragm 
models, which have  
been designed specifically 
for the medical industry,  
are available in miniature  
sizes with low flow rates 
(500cc/min) and high-flow 
performance quad heads, 
with rates over 10l/minute  

nn pinch valves that provide 
excellent reliability in  
a compact design with  
direct-acting solenoids.  

The company also has  
several flow sensor models  
that have been designed for  
the pharmaceutical industry.  
The PFAD turbine’s flow  
sensor enables users to  
quickly exchange flow tubes, 
and features perfluoroalkoxy 
alkane-wetted parts that  
have ruby bearings to meet  
US Pharmacopeia Convention  
Class VI requirements.

Further information
Clark Solutions
www.clarksol.com

Polymer compounds for 
every medical device

As the global medical device 
industry has grown and 
advanced, so has the need  
for device designers and 
manufacturers to partner with 
reliable, innovative suppliers 
for customised materials. 
Compounding Solutions  
is a trusted leader in  
custom, speciality polymer 
compounding for the market. 
With a strong focus on 
continual technological 
improvements, Compounding 

Solutions has the capability  
to produce the highest-quality 
custom compounds for the 
most sensitive applications.

Many device applications 
require highly customised 
formulations to achieve  
desired results and success.  
At the company’s 120,000ft² 
facility in Lewiston, Maine, US, 
Compounding Solutions offers 
device designers opportunities 
to work directly with its expert 
sales team, and research and 
development engineers to 
select the best materials and 
customise formulations. The 
company also has a wide array 
of in-house testing capabilities, 
including fourier transform 
infrared spectroscopy  
(FTIR), to ensure the desired 
properties are integrated.  
The partnership approach  
used by Compounding 
Solutions provides benefits  
to the device design process, 
including reduced lead  
times, a secure material  
source and custom materials 
that meet client needs.

On top of industry-leading 
custom compounding, the 
group has also introduced 
innovative products to  
the medical device industry. 

Mobilize, a medically  
approved lubricious additive, 
significantly increases 
lubricity and reduces 
coefficient of friction in 
commonly used medical 
polymers, including 
thermoplastic polyurethane 
(TPU), polyether block  
amide (PEBA), polyolefins  
and polyamides. The low  
loading levels needed allow 
other physical properties  
of the base polymer to  
be largely maintained.

Defend Rx antimicrobial 
masterbatches from 
Compounding Solutions uses 
the silver-based antimicrobial 
technology of leading 
antimicrobial provider BioCote.

PureTone Rx colour 
concentrates are formulated 
using FDA 21 Code of  
Federal Regulations 73 subpart 
D-compliant colourants.  
They are available in many 
colours and in quantities as 
low as 1lb, making the product 
great for prototyping.

Further information
Compounding Solutions
https://compoundingsolutions.net

Quality drives culture

Currier Plastics believes that 
providing uncompromising 
quality is exactly what the 
medical/IVD market needs. For 
over 36 years, Currier Plastics has 
been offering custom moulding 
solutions with expertise in 
injection and blow moulding 
under one roof. It has become 
recognised in the industry as  
the place to go when you have  
a challenging geometry and  
need a plastics moulder. 

Ron Ringleben, vice-
president of business 
development at Currier 
Plastics, says, “We recently 
received compliments about 
our product development 
team’s performance in  
the redesign of an off-the- 
shelf package that was 
underperforming. The team 
really stepped up their game 
and worked together with  
the client to identify the failure 
points in the packages overall 
sealing characteristics. This 
involved hours of testing  
and prototyping, and when  
we entered the production 
phase, we had achieved 100% 
customer satisfaction.” 

The 9QX peristaltic pump has  
a compact flip-top design.

Currier Plastics has over 35 years` 
experience in custom moulding.

Compounding Solutions creates high-
quality compounds for applications.
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The Currier team scrutinises 
all concepts, with a focus on 
design for manufacturability  
and product performance.  

The off-the-shelf stock 
package included an oval-shaped 
canister and a flip-top closure. 
The canister was filled with a 
brick of wipes with an induction 
seal. Customers complained that 
the liquid in the package would 
evaporate quickly, reducing shelf 
life and effectiveness. The 
product development team at 
Currier performed tests on over 
30 samples and were able to 
pinpoint the exact areas of 
moisture loss each step of  
the way. The canister and  
the closure were redesigned, 
prototype moulds were built,  
and parts were moulded  
and retested. The product 
development team at Currier also 
visited the contract filler to verify 
the filling operation and, as a 
result, the contract filler wasn’t 
required to make any changes  
to their filling lines, which  
could have significantly driven-
up costs. The canister and  
the closure are currently  
in production at Currier  
Plastics 128,000ft² central  
New York facility.

The company has an ISO 
13485:2016-certified quality 
management system, and its 
moulding expertise includes 
extrusion blow moulding, 
injection-stretch blow moulding 
and injection moulding. As  
part of its lean-manufacturing 
culture, this moulder incorporates 
automated processes, such as 
in-line inspection, leak testing 
and assembly on all its moulding 
lines. The company designed 
several methods for living hinge 
applications and are well known 
in the amenities marketplace  
for moulding a package, bottle  
or closure that doesn’t leak. Its 
injection-moulding department 
manufactures parts with 
engineered resins and easily 
achieves tight tolerances.  

The business development 
team can assist with developing 
the right product for medical 
diagnostics, device and 
laboratory consumables. With  
a variety of moulding solutions 
and capabilities, cleanroom 
manufacturing and the 
responsiveness of a small 
company, Currier Plastics is the 
answer for any custom project.

Further information
Currier Plastics
www.currierplastics.com

Quality rubber products 

Da/Pro Rubber manufactures 
custom products including 
diaphragms, seals, connectors, 
custom shapes, rubber-to-metal 
parts and more. 

Its facilities are located  
in Oklahoma, California and 
Massachusetts in the US, as  
well as Singapore, and it has  
ISO 9001-certified facilities  
and a Class 10,000 cleanroom. 
Known for high-precision, close-
tolerance moulding services,  
Da/Pro Rubber can manufacture 
LIM/LSR products to these same 
demanding standards.

The compression and  
transfer moulding consists of 
proprietary processes developed 
by Da/Pro Rubber. The presses 
are designed to adjust for 
compound or part-configuration 
variables. The moulding  
process is computer controlled 
and monitored to maintain 
consistent moulding conditions, 
assuring the duplication  
of the product throughout  
the moulding cycles.

When it comes to material 
development and qualification,  

Da/Pro staff chemists  
are available to develop  
organic, inorganic or silicone 
compounds to satisfy specific 
customer requirements.  
The physical properties of all 
rubber compounds that are 
critical to the function of the 
moulded product are monitored 
in the Da/Pro Rubber laboratory.  

Da/Pro has a complete 
in-house engineering 
department to assist with  
the mouldability of components. 
The company’s CAD/CAM 
capabilities guarantee  
effective precision tooling  
at competitive prices. 

To ensure product 
consistency, quality is 
monitored throughout each 
process using a system based 
on ISO 9001 standards, and 
advanced statistical process 
control is used to monitor 
material properties and mixing, 
moulding operations and  
final product conformance  
to specification. 

The final proof of the success  
of these efforts is the part  
itself. To ensure quality, all 
parts are visually inspected  
to check that they conform  
to design criteria.

In addition, leak and deflection 
testing for diaphragms and 
insulation testing for connector 
inserts may be specified. 
Whatever the customer’s 
moulding needs, Da/Pro has the 
expertise, experience and world-
class service necessary to find 
a solution.

Further information
Da/Pro Rubber
www.daprorubber.com

Solving resuspension 
with advanced 
technology
The challenge of using  
magnetic beads in assays for  
the life science and IVD (in-vitro 
diagnostics) fields is maintaining 
a consistent bead concentration, 
and finding a verification  

process that measures successful 
separation and resuspension.  
The use of magnetic beads  
to isolate DNA, RNA, proteins 
and other biomolecules  
for particle separation is a 
common practice among many 
healthcare professionals.

Dexter Magnetic Technologies’ 
engineers have developed 
magnetic bead-resuspension 
technology to automatically keep 
the bead solution homogenous in 
a variety of vessel configurations, 
allowing bead concentrations  
to be quantitatively verified.  
A magnetic field is created  
to increase bead agitation  
that causes the magnetic beads  
to remain in suspension in the 
reagent container. Continuous 
verification guarantees that the 
beads are properly suspended.

The device is ideal for 
automated liquid-handling 
systems, and can be easily 
modified to accommodate  
a variety of reagent containers 
used throughout the life sciences 
and IVD fields.

Further information
Dexter Magnetic Technologies
www.dextermag.com

Flexible substrates 
for smart  
sensor applications
The requirements for  
smart sensors are manifold: 
miniaturised, highly reliable, 
integrated, cost-effective, 
hermetic and biocompatible for 
medical applications. Dyconex 
has developed novel and 
innovative methods to design, 

Da/Pro Rubber’s products meet 
demanding standards. 

Dexter has an ISO 13485 certification 
for medical device quality systems.
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manufacture and realise such 
sensor modules. 

By combining thin-film 
technology, as known from  
the semiconductor industry, 
with traditional flex-circuit 
manufacturing technologies, 
substrates with enhanced 
properties can be manufactured 
and assembled with standard 
SMT processes. Liquid crystal 
polymer (LCP) as a base 
material is a chemically  
and biologically stable 
thermoplastic polymer that can 
be thermoformed – even as a 
complex multilayer flex with 
embedded thin-film traces –  
to any desired shape. 

LCP belongs to the range  
of polymer materials with the 
lowest permeability for gases 
and water. The standard 
metallisation of LCP is based  
on copper, using the same 
processes known from the 
printed circuit board industry.  
If other materials are required, 
the traces are deposited by  
thin-film sputtering. To protect  
and encapsulate specific 
semiconductor dies, like sensor 
dies, they can be embedded 
between substrate layers.  
The other option is the 
assembly of SMT components 
that are covered with heat-
welded lids or frames from LCP 
to provide a homogenous and 
hermetic housing.

Passive structures have 
shown feasibility for long- 
term stability in aggressive 
environments based on  
soak testing. Structures with 
embedded die show promise  
for stability after more than  
12 months soak testing in 
phosphate-buffered saline 
solution and sulphuric acid.  
These results demonstrate that 

a new material set comprised  
of LCP allows hermetic sensor 
modules to have the smallest 
size and lowest moisture 
penetration so far only 
available with inorganic 
packaging materials. Large 
scale, automated production 
and inexpensive organic 
materials result in competitive 
cost levels. The smart sensor 
modules with complex 
structures can be used in 
medical, food processing, 
pharmaceutical, chemical  
and industrial applications.

Further information
DYCONEX
www.mst.com/dyconex

Nitinol applications 
for various  
surgical disciplines 

Endosmart is a German original 
equipment manufacturer with 
almost 20 years of experience  
in the field of creating medical 
nitinol solutions.

The vision of the company  
is to develop and manufacture 
instruments and implants for 
minimally invasive surgeries  
in order to reduce pain and 
recovery time for patients.

One of Endosmart’s latest 
innovations is the Gold Edition 
(the retrieval device pictured  
is not for sale to customers  
in the US and is not available  
for delivery into the US) family  
of nitinol retrieval devices  
for endourology, which  
are designed for grasping, 
maneuvering and extracting 
kidney stones during 

ureterorenoscopic procedures. 
Like the Blue Edition of  
tipless baskets, the members  
of the Gold Edition family are 
based on a new guide-wire 
technology, which gives the 
shaft the necessary stiffness 
and kink resistance without 
influencing the flexible distal 
section. The three-arm design 
combines the benefits of a 
basket (safe capturing of stones 
and fragments) and a grasper 
(easy repositioning of stones), 
and therefore results in  
an optimal tool for stone 
extraction. The reinforced gold 
shining tubings are designed for 
high durability without losing 
their flexibility. The unique flat-
wire design gives the device 
the required strength.

Based on customer 
demands, Endosmart  
offers retrieval devices  
for endourology and other 
surgical disciplines in sizes 
down to 1.3Fr, with or without 
tip, in ball-shaped, straight or 
helical designs. The ergonomic 
grip has a unique, patented 
safety mechanism inside and 
can be detached.

As well as retrieval devices, 
Endosmart offers a wide range  
of advanced services to assist  
its customers with innovative 
medical nitinol applications  
– from concept to prototyping;  
it also provides pre-series  
and cleanroom production  
in larger scales.

Further information
Endosmart
www.endosmart.de

Expansion for UK 
medical device 
manufacturer
Europlaz Technologies has just 
completed work on two new 
ISO-Class VII cleanrooms at  
its site in Essex, UK. The new 
cleanrooms will meet demand 
for full-service manufacturing 
of single-use medical devices 
for the global market. 

With four existing ISO-Class 
VII cleanrooms, this expansion 
is a 50% increase in capacity  
for all aspects of medical device 
manufacturing, from injection 
moulding to assembly, 
packaging and labelling,  
before devices are sent for 
terminal sterilisation.

In the past few years, Europlaz 
has seen rapid growth and is one 
of the leading specialist medical 
device manufacturers in the  
UK. Growth has been achieved 
through winning new projects, 
particularly with innovations  
from UK companies and through 
high-volume commercialisation  
of products that the company  
has helped develop over the past 
few years. 

Most devices manufactured 
by Europlaz are Class II and 
incorporate complex injection-
moulded components and 
assembly processes, such 
as ultrasonic welding or 
solvent bonding. 

Being a full-service  
partner for medical device 
development, Europlaz is  
in the unique position to  
assist OEM medical device 
manufactures with the  
design, tooling development, 
validation, and regulatory 
approval of new and  
existing devices before then 
taking them through to full 
manufacturing in cleanrooms, 
on site in the UK. Europlaz 
always develops a device 
with optimisation of the 
manufacturing process in 
mind, resulting in a product 
that is efficient to manufacture 
– keeping cost and risk to 
a minimum. 

Endosmart's products are designed 
for minimally invasive surgery.

Europlaz recently upgraded it’s quality 
certification to ISO 13485:2016.

DYCONEX's innovative techniques 
can create outstanding smart sensors. 
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Europlaz has 25 injection-
moulding machines on-site 
within cleanrooms and can 
take manufacturing from small-
volume manual processes 
through to high-volume. 

In February this year, 
Europlaz upgraded it’s  
quality certification to ISO 
13485:2016 and is also an 
FDA-registered establishment. 

Further information
Europlaz Technologies
www.europlaz.co.uk

It’s bedtime for  
smart labels

Digitisation is progressing  
in hospital daily routines,  
and medical devices are not 
excluded from this process. 
Consistent traceability through  
a device's life cycle is required 
by the EU Medical Devices 
Regulation, which will become 
binding in May 2020, and the 
Unique Device Identification 
system, which is due to 
become effective in May 2021. 
This is why hospitals need  
a transparent, real-time data 
collection system that is able  
to reflect the current status  
of a medical device, allows 
tracing through its ‘dispatch’ 
history, and offers clear 
identification. Smart labels 
fitted with RFID tags can  
help hospital staff identify  
and transmit this data.

This way, smart labels 
contribute to significantly 
improving everyday life in 
hospitals, which tend to rely on 
a bed allocation system that is 
inter-disciplinary: first, beds are 
provided in the specialist ward, 
then in wards that are close to it 
in terms of discipline, and finally, 

as demand grows, in any  
other wards. If smart labels are 
attached to beds, it is possible  
to check their locations on 
strategically placed readers 
at all times. The reader’s  
data is sent to the hospital’s 
superordinate IT system, making 
it easy to locate beds that are 
available. Errors caused by 
manual identification and 
reading can be avoided by  
using RFID labels. However, bed 
characteristics and usage remain 
unchanged. Only the way they 
are used is specified, the amount 
of spare beds does not grow 
beyond limits and the level of 
tied-up capital is kept as low  
as possible. The same principle 
can be applied to other high-
quality medical devices, such  
as infusion pumps.

To ensure optimal use, 
hospital beds must be reusable, 
sturdy and durable. For a bed 
management system to be 
sustainable, every cleaning, 
sterilisation, maintenance or 
repair operation performed on 
the beds should be stored on 
RFID labels, as bed durability 
depends on wear-resistance 
and proneness to breakdown.  
If, for example, the maintenance 
intervals stored on the label are 
read out during cleaning, the 
hospital staff can decide to 
start maintenance immediately 
afterwards. And if, during 
maintenance, it turns out that  
a hospital bed is irreparably 
damaged, it will be removed  
from regular use, triggering 
an automatic replacement 
process. In general, smart 
labels are used for analogue 
and digital identification, 
as well as for consistent 
traceability and 
documentation. These  
are the properties that help 
secure long-term quality –  
and save time and money.

Further information
Faubel Pharma Services
www.faubel.de

Minimum size, 
maximum performance

Although hardly as large as  
a pinhead, the miniaturised 
camera for endoscopy from 
Feinwerkoptik Zünd packs a 
maximum degree of performance. 
Originally designed for minimally 
invasive spinal surgery, this 
miniaturised camera opens  
a wide field of application  
in medicine.

The smaller components used 
in minimally invasive medicine 
are, the greater the chances  
are of shortening the patient’s 
healing process, while ensuring 
accessibility to even the smallest 
of vessels. With a diameter of just 
1.55mm and a length of 7mm, this 
miniaturised camera was virtually 
predestined to be used in the 
human body, and wherever the 
smallest cavities need to be 
analysed and examined. Its field 
of application does not end with 
spinal surgery, extending to all 
medical areas in which imaging, 
minimally invasive operations  
are necessary.

The camera delivers high-
resolution images from inside 
peoples’ bodies. Its optical inner 
workings are made exclusively 
from top-quality glass lenses that 
meet the highest medical hygiene 
standards due to their material 
properties. Thanks to its aperture 
angle of either 90 or 120°, the 
camera affords a targeted and clear 
view with high-detail recognition. 
An f-number of five and a 
resolution of 160,000 pixels provide 
an optimum depth of field and 
optical resolution. It delivers 30fps 
and promotes flexibility with its 
cable length of 1.5m.

The optical properties  
of the miniaturised camera  

can be adapted to customer  
and application requirements, 
meaning that the aperture  
angle and the f-number  
can be changed as required, 
depending on the application.

Based in Werdenberg, 
Switzerland, Feinwerkoptik  
Zünd is one of Europe’s leading 
companies, when it comes  
to the manufacture and 
development, as well as 
customised manufacture and  
the series production of optical 
components and systems.

Run by René Zünd, this  
family business specialises in 
developing customised products 
and systems. It is constantly 
breaking new ground in the 
design of high-precision optical 
systems, not only for medical 
technology but also for many 
other technical sectors. With  
20 employees attending to 
development and manufacturing, 
high-quality standards for the 
company’s innovative precision 
optics are ensured.

Further information
Feinwerkoptik Zünd 
http://feinwerkoptik-zuend.ch

Enabling minimally 
invasive surgery and 
point-of-care diagnostics

Fisba offers imaging solutions 
with innovative illumination 
and laser beam assemblies  
for life sciences applications. 
Headquartered in Switzerland, 
with subsidiaries in Tucson,  
US, and Berlin, Germany,  
Fisba’s progressive mindset and 
dedication to detail is evident  
in the design and features of  
its newest product – especially 
its size and the high-quality of 
the image it captures. 

Fisba's FISCam provides fantastic- 
quality images in a small package.

Smart labels help hospital staff to keep 
track of important medical devices.

Feinwerkoptik Zünd camera is even 
smaller than a matchstick head.
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The Fisba FISCam is tiny  
and lightweight, measuring less 
than 2mm in diameter – 1.6mm 
without and 1.95mm with 
illumination – and 6mm  
in length. Yet it delivers 
impressive, crystal-clear 
400×400 resolution images  
and video at 30fps. This 
customisable microcamera 
gives an outstanding optical 
performance, especially with the 
integrated illumination supplied 
by a separate LED light source 
through fibre-optic bundles. 

The FISCam optics are 
configured for a diagonal  
field of view of 120° and a 
working distance of 5–50mm,  
as standard. These features, 
combined with Fisba’s expertise 
in customisation – such as  
in design, prototyping and 
scaling to serial production  
– make the Fisba FISCam a 
unique solution for your life 
sciences challenges.

The Fisba FISCam supports a 
number of innovative applications 
in life sciences, preferably 
endoscopy, as well as monitoring 
tasks in smart sensors, mobile 
e-care and some point-of-care 
solutions. Moreover, it can be 
used in analytics and diagnostics 
in process monitoring, especially 
with mobile devices.

Fisba is constantly working 
to design components, systems 
and microsystems that meet 
customer needs in performance 
and production. 

Further information
Fisba
www.fisba.com

Breakthrough 
connectivity offers 
easy mating, cleaning 
and integration 
The new Fischer Freedom Series 
offers groundbreaking plug- 
and-use connectivity solutions  
that meet design engineers’ 
urgent needs for designing and 
connecting portable and body-
worn applications quickly and 

easily – such as cameras, radio 
systems, sensors, light, GPS, 
tablets, night-vision goggles  
and exoskeletons, as well as 
switches, hubs and batteries.

Thanks to its innovative 
features, the new solution 
facilitates integration, maximises 
usability and optimises cable 
management for a wide variety of 
medical applications; for instance, 
medical robotics (exoskeletons, 
robotic surgery) and patient- 
worn devices (such as smart 
watches, vests and e-textiles) 
that are used for measuring vital 
signs, monitoring and providing 
round-the-clock care, and 
collecting biometric data to  
help with diagnoses.

The low-profile, rugged and 
versatile Fischer LP360, the first 
product of the series, has seven 
signal and power contacts with 
USB 2.0 and Ethernet, offering 
three main features and benefits: 
easy mating (no key code: 360° 
mating freedom and optimised 
cable management, and blind-
mate, non-magnetic ball locking 
with variable force); easy cleaning 
(membrane-sealed contacts, fully 
cleanable plug and receptacle; 
IP68 sealed to -20m/24h); and 
easy integration (low profile, right-
angled plug, wearable integration 
or panel mounted for the 
receptacle, and easy cable 
assembly or direct integration  
into device for the plug).

360° mating freedom enables 
the connector to be plugged  
and routed in any direction,  
so the cable can always  
go straight to the device – 
meaning no more twists and 
turns. It is also possible to  

opt for cable-free solutions by 
integrating the plug directly 
into the device’s housing.

The new product line 
enables design engineers to 
build an intelligent vest that 
works as a hub with multiple 
portable and body-worn 
devices connected to a shared 
data and power bus. Clutter  
is reduced and usability 
increased, making customers’ 
equipment lighter and faster 
to set up. These benefits also 
open up further opportunities 
in the internet of things.

Further information
Fischer Connectors
www.fischerconnectors.com

Reusable actuation 
adapter for  
diverse applications 

Gaplast is developing  
and producing innovative 
plastic primary packaging for 
pharmaceutical products and 
medical devices. 

The Modular Unit Dose  
is the combination of a new, 
reusable actuation adapter  
and a new cartridge. This 
combination allows several 
application variants in one 
combined dosing system:  
spray, drop and string pattern.

The device allows easy 
and manual insertion of the 
cartridge in the operating 
adapter. The product protection 
is removed before use, and  
the cartridge is already filled and 
the content is protected during 
application. After the application 
only the cartridge is disposed.

Many fields of applications 
are possible since the adapter 
can be equipped with different 
prefilled cartridges, meaning:

nn filling volume and 
content can vary

nn single use ensures 
hygienic cleanness

nn reduced material 
consumption

nn it supports personalised 
healthcare.

The cartridge system allows 
many applications, like pain 
treatment, by spraying to  
treat a migraine; emergency 
medicine; and for allergies, 
such as drops for eyes, spray 
for nose and cream or gel-like 
products for skin treatment.

Further information
Gaplast
www.gaplast.de 

Semi-proportional 
control at a fraction 
of the price 

Geeplus Europe has updated  
an established product  
and created a new, cost- 
effective alternative.

Engineers will be familiar 
with a rotary solenoid as a cost-
effective solution for simple on/off 
rotational movement over a short 
angle. They deliver high torque 
over this short angle of operation, 
as well as achieve response times 
within a few milliseconds.  

By incorporating an  
external housing and spring 
arrangement, Geeplus has  
given the rotary solenoid a 
rotation that is proportionate  

The rotary solenoid with an external 
housing and spring arrangement.

The Modular Unit Dose offers multiple 
application variants.

The Fischer Freedom Series offers 
breakthrough plug-and-use technology 
to maximise efficiency, usability and 
performance, facilitate integration and 
optimise cable management.
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to the excitation current.  
While the control is not as 
precise as a proportional 
solenoid or a voice-coil motor, 
the new design is a cost-
effective alternative.

With a range of 19–87mm  
in diameter and an angle  
of operation of 25–95°, there  
is a solenoid to fit the majority 
of applications.

Further information
Geeplus
www.geeplus.com 

Medical systems 
for every market

Controlling and monitoring 
asthma, and chronic obstructive 
pulmonary disease (COPD), is  
a real patient need and helps  
to reduce healthcare costs. The  
US FDA published guidance 
stating that devices should  
offer clear numeric counting 
mechanisms, and indication 
functions with colour coding  
or other means, so patients  
have clear and unmistakable 
information on the amount  
of drug left in their devices.

H&T Presspart, the  
leading supplier of respiratory  
drug delivery components  
and devices, now offers 
pharmaceutical consumers  
a range of dose counting  
and indicating systems to 
address FDA’s guidance in highly 
regulated markets, and patient 
needs in many other regions.

The mechanical dose- 
counting system for metered-dose  
inhalers (MDI), as offered by H&T 
Presspart, uses a licensed product 
design from 3M and is available as 
a 120-dose counter or a 200-dose 

indicator system. It has been 
designed to be compatible with 
any marketed MDI valve, and  
can be used on a wide variety  
of actuator styles and geometries 
that meet the customer’s needs. 

For highly regulated markets, 
including the US and Europe, 
H&T Presspart now offers the 
eMDI, the first market-ready  
fully embedded connected 
inhaler. The innovative eMDI  
will help to improve patient 
adherence by tracking and 
recording when the patient uses 
it, allowing real-time monitoring 
for patients and their physicians.  

The eMDI integrates with 
Cohero Health’s Breathe Smart 
app, which is the only respiratory- 
disease management platform 
that enables the tracking of 
controller and rescue medications. 
H&T Presspart’s Quantum end-
of-life indication system is perfect 
for MDIs in developing markets. 
Quantum is a very simple, fail-
safe system that can be used 
with an indication card or a 
mobile app. 

Quantum is quick and easy  
to bring to market, making this 
low-cost end-of-life indication 
system perfect for companies 
targeting developing markets. 

Further information
H&T Presspart
www.presspart.com

Adaptable and 
reliable luer valves 

Halkey-Roberts Robertsite Male 
Luer Valves (MLVs) are ideal for 
flushing and drainage applications, 
IV solutions and home healthcare. 
They incorporate proven valve 
technology, are high flow, and 
eliminate dripping and leakage 
when disconnected, with no 
clamping required. 

The MLVs are currently 
available in four configurations: 
female luer lock, a 0.125in barb, a 
4mm tube port and a 6.6mm tube 
port. They are designed to attach 
directly to tubing.

The MLV with female luer  
lock can be attached directly  
to a syringe or male luer 
connector. All four valves can  
be used to access a mating 
female luer connector or luer 
activated valve. 

The MLVs are made of  
a clear polycarbonate body,  
a clear silicone valve stem, 
and a clear polypropylene  
luer and retainer. All materials 
are gamma resistant, ISO 
10993-compliant, DEHP-free 
and are made without natural 
rubber latex. The luer is also 
ISO 594-2 compatible.

Further information
Halkey-Roberts
www.halkeyroberts.com

A constantly evolving 
medical company

Hammarplast Medical is  
ISO 13485-2012-certified for 
medical device manufacturing. 
Since 1998, the company  
has also been ISO 9001:2008 
and Medical Device Directive  
93/42/EEC-approved. 

All of the company’s 
production processes  
are undertaken in leading,  
modern ISO 14644-1 Class  
7 and 8 cleanrooms, and  
the company has 15 electric-
moulding machines.

Hammarplast Medical is a  
top provider of manufacturing, 
assembling and quality 
services for medical devices in 
Europe. It supplies advanced 

medical devices with highly 
efficient and fully automatic 
machines on two production 
sites in Bredaryd, Sweden, 
and Tallinn, Estonia.

Some of the largest, most 
reputable medical device 
companies in Europe rely  
on Hammarplast Medical’s 
60-years-plus experience  
in cleanroom-manufactured 
medical devices. The  
company’s aim is to be  
a reliable and long-term  
partner that strives to achieve 
the best possible common  
solutions in collaboration  
with its customers. 

It produces high–quality 
products with several different 
production techniques: injection 
moulding, blow moulding and 
injection-blow moulding. 

Quality and being eco-
friendly are important to  
the company. Hammarplast 
Medical routinely performs 
installation qualifications  
with three protocols:

nn Installation qualification  
(IQ) ensures that a system  
or equipment and its 
components are installed 
correctly, and to the original 
manufacturer’s specifications. 
It encompasses the calibration 
of major and accessory 
equipment. Utilities should 
also be performed during  
this step as well.

nn Operational qualification 
proceeds after the IQ  
has been performed to  
test and challenge the  
process window.

nn Performance qualification (PQ) 
tests the ability of the process 
to perform over long periods 
of time within the tolerance 
deemed acceptable. PQ 
assesses the manufacturing 
process as a whole, rather 
than testing individual 
components of a system. 

These three protocols  
are used to define tests that  

The MLVs are currently available in  
four configurations.

H&T Presspart’s devices are critical  
for improving patient adherence. 

Hammarplast Medical ensures its 
devices pass stringent quality checks.
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will demonstrate that  
a process consistently  
and repeatedly produces  
a desired product.

Further information
Hammarplast Medical
www.hpm.se/customized-products

Digital infrared imaging 
sensors and quick-start 
application sets

Heimann Sensor has 
announced a new line of  
digital infrared imaging 
sensors. These low-cost,  
high-volume production 
sensors can easily be 
integrated into a wide range  
of imaging solutions, including 
analysis of blood circulation 
anomalies or inflammations for 
early detection and diagnosis 
of diseases. Heimann Sensor 
thermopile arrays do not 
require shutters or non-
uniformity correction and  
can be factory temperature-
calibrated. Obtainable array 
sizes include 8×8, 32×32 and 
80×64 elements, with I²C or  
SPI digital output and a wide 
range of integrated optics.

Additionally, quick-start 
application sets are available. 
These sets are fully integrated 
and include sensors, optics, 
interface and drive electronics, 
PC control software, cable  
and a mini-tripod for easy bench-
top use. The application sets 
promote a powerful, quick and 
inexpensive way for a wide range 
of infrared imaging applications 
and product designs.

On top of this, Heimann 
Sensor manufactures single-
element thermopile sensors with 

plane windows that can be 
used for ear thermometers, 
single thermopiles with 
integrated lenses specialised 
for forehead thermometers, 
and thermopiles with optical 
narrow band-pass filter 
windows used for the 
detection of CO2, N2O  
and other gases that find  
their way into capnographic  
or anaesthetic applications.

Further information
Heimann Sensor
www.heimannsensor.com

High-quality injection-
moulded products

HTI Plastics is an injection-
moulding company with over  
30 years of experience. Its 
facility is FDA-approved  
and ISO 13485-registered for 
medical device manufacturing. 
HTI produces pharmaceutical 
applicators that can be used  
in a wide range of treatments 
for Rx and OTC markets.  
Many customers favour the 
company’s applicators for the 
use of clinical trials because  
its designs offer proper dose 
administration and efficiency. 
HTI’s newest applicator, the 
Comfort Tip, features a silky-
smooth tip designed with  
the user in mind. HTI’s other 
capabilities for pharmaceutical  
and medical devices include: 

nn patented prefilled design  
or patient fill

nn printer gram  
dose measurements

nn natural, white or 
custom colours

nn various dose sizes for 
creams, gels and tablets

nn packaging and shipments 
that meet the demands of 
the market. 

Further information
HTI Plastics
www.htiplastic.com

A–Z medical device 
product development

Innovation is the lifeblood of the 
medical device industry. Without  
it, company revenues stagnate, 
healthcare quality and efficiency 
halts, and new challenges go 
unmet. It is vital for medical device 
companies to continue to improve 
upon current technologies, 
whether by the slower-paced, 
incremental innovation commonly 
seen with legacy products, or  
by leaps and bounds, such as  
the inventions often developed  
by smaller start-up companies.

At the same time, the industry 
is experiencing an increasing 
skills gap between those who are 
leaving medical technology and 
the supporting industries through 
retirement versus the experience 
of the employees coming in  
to fill their positions. Those  
going through the exit door are 
outnumbering those coming in, 
and it’s an issue that desperately 
needs to be addressed.

Medical device development  
is not just about experience  
in circuits, science, firmware, 
mechanics and design, it is also  
a cross-functional combination  
of navigating patient needs, 
regulatory standards and the 
quality frameworks required  
by the industry. 

With this in mind, medical 
device companies are now 
actively choosing to outsource 
in order to reduce costs, 
minimise business risks and 
hasten a product's market  
entry. The cost reduction  
from improved organisational 
effectiveness, shorter product 
development cycles and 
improved use of resources, 
leads to focus on company  
core competencies.

iDE8 recognises the upcoming 
skills gap within research and 
development, and since its 
inception in 2015, has built its 
business model around creating 
a contract product development 
agency that operates solely 
within the medical device sector. 
It offers a complete technical 
resource solution to start-ups 
and corporations. 

The company’s core ethos  
of developing high-quality 
medical products with 
competitive pricing allows  
clients to access a highly skilled 
team of scientists and engineers 
equipped with the tools, 
techniques and standards needed 
to create life-changing medical 
products to rapidly ideate, iterate 
and commercialise a product in 
an evolving market. 

Further information
iDE8
www.ide8.co

Industrial know-how 
with automation

For the past 20 years, Industrie 
Doloise de Micro Mécanique 
(IDMM) has been the ideal partner 
for fabricating micromechanical 
parts. If a customer designs it, 
IDMM can make it. A specialist  
in micromechanical machining, 

If a customer can design a part, then 
IDMM can make it.

HTI's applicators offer great dose 
administration and efficiency.

From point-of-care diagnostic test 
strips to orthopaedic implants, iDE8 
offers complete development solutions. 

Heimann Sensor’s digital infrared 
imaging sensors can easily be 
integrated into a wide range of 
imaging solutions.
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IDMM assists clients every  
step of the way, from the initial 
concept to the manufacture of 
their medical devices. Its strengths 
are its industrial plant for turning, 
lathing and milling, and its 
institutional know-how, combined 
with truly diverse technological 
resources. The company’s 160 
employees include a project study 
team capable of providing highly 
technical solutions. The company’s 
goal is to optimise the customer’s 
development phase. 

By creating cylindrical or 
prismatic components with  
high added value, in medium  
or long production runs, its 
production processes are applied 
with great rigour. IDMM also  
has an independent prototype 
production unit that offers clients 
the advantage of great agility 
during the development phases of 
all their medical devices. IDMM is, 
and aims to remain, a major player 
in the medical sector. This is why it 
has joined the Innov’Health group 
at Besançon’s Microtechnology 
Innovation Center, in order to 
remain up to date with changes  
in the medical market.  

Technological progress is  
a key priority for the company, 
which is based in Dole, France. 
IDMM is famous for prioritising 
the automation of its production 
processes. Automation gives it 
dependable production standards 
and a strong competitive edge. 
Every year, the company invests  
a major percentage of its turnover  
in cutting-edge equipment. 

One example is the automation 
of microbead blasting operations. 
Investment has led to perfect 
reproducibility during very  
large production runs. Another 
advantage is the possibility of 
selective microbead blasting,  
by masking selected zones.  
This capacity is so highly  
sought after that the microbead 
department operates on a 
24-hour basis. 

Other automation projects  
are in the pipeline and will  

enter into service in the  
coming months. The company  
is ISO 13485-certified and its 
components are in line with  
the regulatory requirements  
of the medical domain. IDMM  
is proud to provide high- 
quality collaboration. 

Further information
IDMM
www.idmm-machining.com

Cost-effective 
glass components

Glass remains the material  
of choice for many biophotonic 
and microfluidic applications.  
It is inert to most chemicals,  
has unsurpassed well-defined 
optical properties, and has  
good temperature and  
pressure stability. However, 
glass components also have a 
reputation for being prohibitively 
expensive to manufacture, which 
means that using them as a 
consumable or semi-consumable 
in high-quantity applications  
is not cost-effective. In several 
cases, it appears to be the  
cost of the consumable glass 
components that prevents a new 
analytic method or technology 
from entering the mainstream.

Realising the market  
potential of high-precision  
but low-cost glass components, 
IMT of Switzerland is applying 
the foundry concept to  
the production of glass 
components for life sciences, 
such as microchannels, 
through-holes, electrodes  
and waveguides.

By combining the 
development and production  
of glass components for  
many companies at one site  
and applying manufacturing 
technologies from the 

semiconductor industry  
– and thereby reaching 
attractive economies of  
scale – IMT can offer 
customised glass components 
at competitive prices.

IMT has over 50 years’ 
experience as a supplier of 
custom-made glass components 
for a wide range of optical and 
sensor applications including 
delineated optics, reticles, 
gratings, mirrors and filters. The 
company’s core expertise is the 
coating and structuring of thin 
films using microlithography. 

Its production environment  
– which includes 1,300m²  
of cleanrooms and a fully 
automated process line for 
200mm glass wafers – is  
well suited to the mass 
production of lab-on-a-chip  
glass components, flow cells 
containing microchannels,  
and metallic and dielectric 
microstructures, in combination 
with waveguides and gratings.

Further information
IMT
www.imtag.ch

Don’t miss a drop

Introtek’s drip detect sensor can  
be customised and designed to fit 
any drip chamber. This sleek, non-
invasive sensor outputs a pulse, 
accurately and dependably, for 
each drop of liquid. This eliminates 
the need for time-consuming, 
visual drip-count monitoring at the 
patient site for flow rate. Introtek’s 
optical technology provides highly 
reliable, non-invasive drip detection 
sensing for use with a variety  
of clear drip chambers, where  

it is desirable to monitor patient 
intravenous (IV) infusion flow  
rate remotely. 

Introtek produces a diverse 
range of drip chamber sensors 
that have continually and 
successfully met the requirements 
of medical device manufacturers 
worldwide. It has several 
innovative features, such as:

nn the sleek, non-invasive design 
package provides a compact 
and cost-effective solution

nn it can be customised  
for use with almost any  
clear drip chamber

nn finger grips provide  
an easy, self-clamping 
attachment and removal  
from the drip chamber

nn integrated electronics

nn it accurately outputs  
an optical pulse for each  
drop during IV infusion

nn it has high noise immunity  
to EMI and RFI

nn lower power consumption.

The drip detect sensor  
is designed to be used as 
a technique for monitoring  
media flow rate during patient  
IV infusion. The sensor can be  
used to enhance and improve 
processes in applications such  
as an IV infusion administration 
system, liquid dispensing, 
pharmaceutical manufacturing 
and clinical laboratory.

Further information
Introtek
www.introtek.com

French leader in 
sterilisation services
IONISOS is a leading service 
provider for treatment using 
ionising radiations and ethylene 
oxide (EO). It has nine plants in 
Europe. There are three gamma 
plants in France, based in Sablé, 
Dagneux and Pouzauges. The 
company also owns a fourth 
gamma plant in Tallinn, Estonia. 
IONISOS has three ebeam plants 
in Europe: one in Chaumesnil, 
France; another in Taracon, 

IMT produces customised high-
precision, low-cost glass components.

Introtek’s drip detect sensor 
is accurate, dependable and 
eliminates visual monitoring.

MMI043_Product Showcase.indd   192 26/10/2018   09:17



Medical Device Developments | www.medicaldevice-developments.com 193

Directory > Product showcase

Spain; and a third cross-linking 
plant in Bautzen, Germany.  
It has two EO plants in France:  
at Gien and Civrieux. 

Additionally, IONISOS is  
a service provider for sterilisation, 
decontamination of medical 
devices, implants, packaging  
for drugs, raw materials, drugs, 
API, cosmetics and cross-linking 
polymer applications.

Further information
IONISOS
www.ionisos.com

Quality assurance

Irish Micro Mouldings (IMM) 
caters to markets for minimally 
invasive devices, as well  
as cardiovascular and 
bioabsorbable products. IMM  
is dedicated to remaining at  
the forefront of technological 
advancement in these areas.  
The company also continues  
to invest in the latest equipment 
for moulding and its own  
tool room. IMM likes to take  
a very ‘hands-on’ approach  
with the products it develops 
and is involved in all aspects  
of the development process, 
from design to creating  
a prototype and then 
manufacturing. IMM initially 
makes products in small 
quantities and scales up 
production to meet increased 
demand when necessary. 

Global medical device 
manufacturers employ IMM,  
as it guarantees the holistic 
delivery of medical device 
solutions, from product ideas  
and concepts to certified 
production for in-vivo and  
in-vitro complex components. 
The company’s in-house 
experience and expert 
knowledge of material  
selection ensures minimal  
time to market and maximum 
commercial success.

IMM also offers creative design 
solutions and a quick turnaround. 
With an R&D department that  
is involved in all aspects of  
the manufacturing process, the 
company not only has a good 
knowledge of products, but can 
also add value while ensuring  
cost-effectiveness. Excellent 
technology, facilities and expertise 
enable IMM’s R&D team to  
fast-track the development of  
new products.

IMM has three key strengths:

nn Expertise: the company  
has a very strong and 
experienced team of  
experts who deliver a  
quality product quickly.

nn Innovation: IMM is 
dedicated to being a market 
leader for technological 
advancement in the  
medtech industry.

nn Commitment: IMM has 
intense commitment from  
staff at all levels, strong loyalty 
and the willingness to go the 
extra mile for all its customers.

In addition, design engineers 
work closely with IMM’s tooling 
and production department to 
make sure that the prototype  
and testing phase is carried  
out efficiently.

The Galway-based company 
continues to meet the needs of 
customers through development 
and expansion. Its facilities 
include two ISO Class 8 
cleanrooms and an on-site  
tool room, as well as a newly 

developed in-house design centre 
with a special R&D tool room. 
IMM is also ISO 13485:2003 and 
EN ISO 13485:2012-certified.

Quality assurance necessitates 
the continuous measurement of 
product and process performance, 
and a commitment to educating 
employees at all levels. IMM  
is dedicated to working with 
optimised systems and adopts  
a ‘do it right first time’ attitude.

Further information
Irish Micro Mouldings
www.micromouldings.com

Motion control and 
counterbalancing 
through precision 
spring products

John Evans’ Sons is ‘America’s 
oldest springmaker’. Founded in 
1850, the company manufactures 
precision springs, wire forms, 
mechanical assemblies and 
stampings. It is a leading 
manufacturer for the medical-
equipment industry and has 
provided spring assemblies  
for many of the world’s largest 
medical corporations. 

Evans’ quality-assurance 
procedures have been surveyed 
and approved by more than  
300 of the world’s largest 
corporations. By employing  
ISO 13485:2003 and ISO 
9001:2008, in conjunction with 
cutting-edge inspection and 
calibration systems, it can 
ensure that customers’ most 
exacting requirements are met.

The engineering group 
consists of skilled professionals 
with broad experience in the 
design and development of all 
types of springs. The group is 
backed by an unusually high 

level of expertise – due to having 
more than 160 years in business 
– and the latest in spring-
manufacturing equipment. 

The company provides  
three different types of spring: 

nn Constant-force springs 
provide a smooth range  
of motion and a constant 
load in the extending  
or retracting direction.  
This spring design has no 
inertia to overcome when 
considering the initial-
position starting forces. 
Constant-force springs are 
compact and mount easily  
to existing hardware. 

nn Spiral torsion springs allow 
rotation in two directions 
and a ‘return to centre’ 
capability. Spiral torsion 
springs are normally used in 
applications requiring less 
than 360° rotation. They are 
generally used to obtain a 
large amount of torque with 
a small amount of rotation.

nn Helical spring or wire 
forms and custom spring 
assemblies can be designed 
to meet challenging 
space and mounting 
configurations. Evans’ 
is experienced with  
many stainless and alloy 
materials used in critical 
medical applications.

John Evans’ Sons is  
eager to discuss the design 
requirements and spring 
challenges in clients’  
various design and prototype 
phases. Many choices  
of springs and reels are 
 stock items that can be 
shipped quickly to aid in  
product evaluations.

Further information
John Evans’ Sons
www.springcompany.com

Interconnection expert
For more than 71 years,  
Keystone Electronics has  
been manufacturing quality 

John Evans’ Sons serves many of the 
world’s largest medical companies. 

IMM prides itself on having a ‘hands-
on’ approach to manufacturing.

IONISOS has the facilities for ionising 
radiations and EO.
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interconnect components and 
hardware for original equipment 
designers and engineers 
worldwide. Be it portable 
ultrasound devices, defibrillators, 
implantable pacemakers or  
mobile electrosurgical instruments, 
Keystone’s precision capabilities 
reach the highest standards.

While its full line of 
catalogue-M65 products meet 
most standard requirements, 
modifications and custom 
fabrications are manufactured  
to meet special needs.  
Keystone’s engineering team  
uses manufacturing equipment, 
including progressive dies,  
four-slide stamping, wire-
forming, in-die tapping and 
high-speed blanking, along 
with automated machining, 
to produce tight tolerance 
standards and custom products:

nn Battery clips, contacts 
and holders: cylindrical, 
coin-cell, 9V, lithium-battery, 
steel, aluminium and plastic 
holders; battery contacts  
and component clips; and 
battery straps.

nn Fuse clips and holders:  
auto fuses; subminiature; 
midget fuses; cylindrical  
glass 2, 3 and 5ag; and 
5mm-style fuses.

nn Terminals and test points: 
PC quick-fit; male and female; 
solderless; PC test points and 
screw terminals; and SMT/
THM test points.

nn Spacers and standoffs: 
nylon, brass, aluminium and 
ceramic materials; and clear 
hole, swage or force-fit, hinged 
and threaded styles in imperial 
and metric threads.

nn Panel hardware: handles; 
mounting screws; fan and 

finger guards; LED spacer 
mount and lens caps; knobs 
and instrumentation cases.

nn Pins, plugs, jacks and 
sockets: USB and firewire 
plugs and sockets; banana, 
audio and phono plugs; 
binding posts; test and micro 
jacks; micro and push-in pins; 
and modular Rj45 jacks.

nn PC board and 
multipurpose hardware: 
computer, threaded and 
mounting brackets;  
PCB accessories; clamps;  
ties; grommets; bushings; 
bumpers; washers;  
eyelets; rivets; tool kits  
and turret terminals.

nn Terminal board  
and strips: scored and  
turret terminal boards;  
and terminal strips.

Keystone is ISO 
9001:2015-certified by DNV 
Certifications under the RAB 
and RvA accreditations, and 
compliant with RoHS and 
REACH directives. It is 
headquartered in the US  
with offices in Canada,  
Europe, Australia and Asia. 

Further information
Keystone Electronics 
www.keyelco.com

The art of  
metal processing
Medical technology solutions 
from Klingel medical metal offer 
maximum precision and quality 
made in Germany. The company 
produces on state-of-the-art 
machinery and processes high-
grade metals made of materials 
that are difficult to machine, 
such as titanium and stainless 
steel. A sound knowledge of  
the specific properties of the 
material used, and taking those 
properties into account during 
the manufacturing process, are 
the most important prerequisites 
for the production of functioning 
high-end components with 
complex geometries.

Klingel medical metal produces 
implants and instruments for 
dental and orthopaedic technology, 
as well as components for 
minimally invasive, cardiovascular 
and robotic surgery, and medical 
device systems. With its 350 
employees and more than 30  
years of experience, Klingel 
medical metal is one of the leading 
companies in its field. Its highly 
qualified experts produce and 
machine high-quality, precision 
parts on 103 computer numerical 
control (CNC) rotation centres,  
65 CNC milling centres, six wire 
eroders, and also on conventional 
and special machinery.  

From small and mid-size series 
up to six-digit mass production 
quantities, Klingel medical  
metal produces high-precision, 
mechanical CNC-turned  
and milled parts, wire-eroded 
components, ready-to-install 
components and 3D freeform 
components for a wide variety  
of industries – even at short 
notice, with packaging and 
logistics included. The ISO 
13485:2016-certified and FDA-
registered full-service contract 
manufacturer forms long-lasting 
partnerships with customers  
that require traceable processes, 
reliable services and high-quality, 
precision medical products. 

Klingel medical metal can 
establish a customer’s individual 
manufacturing process within  
its value-creation chain as  
a modular offer (individual 
process or complete, full-service 
package). The process includes:

nn design to manufacture

nn metal laser sintering

nn machining (turning, milling, 
eroding, and laser welding)

nn cleaning

nn surface finish 
(electropolishing, anodising, 
coating and grinding)

nn laser engraving

nn assembly, 100% inspection 
and sterilising

nn labelling and packaging

nn logistics.

Consistent high quality, 
reasonable costs and reliable 
delivery times are the basis  
for Klingel medical metal’s  
high customer satisfaction.

Further information
Klingel medical metal
www.klingel-med.de

Biocompatibility 
evaluation of breathing 
devices; the value of 
toxicological expertise.

In the past, breathing gas 
pathway medical devices 
were regarded as external 
communicating devices and 
evaluated according to the ISO 
10993 series of international 
standards. This led to testing 
that has provided questionable 
benefits, such as implantation 
testing, and potential hazards 
may have been missed in the past.

In March 2017, ISO/TC 121 
released a new set of standards 
that address the special features 
of breathing gas pathway 
medical devices. ISO 18652-1  
is comprised of four parts; which 
address the potential hazards 
specifically associated with these 
kinds of devices.

The first step is the 
identification of all the potential 
hazards to patients that are 
specifically associated with  
the gas stream coming from  
the device, including particulate 

Keystone manufactures products 
suitable for a huge range applications.

knoell Germany has expert knowledge 
on standards for breathing gas 
pathway medical devices.

Klingel medical metal excels at working 
with difficult-to-machine metals.
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matter, volatile organic 
compounds and leachables  
in the condensate. 

Following the emission  
testing, the chemical compounds 
identified must undergo a  
full toxicological evaluation 
according to ISO 10993-17.  
This includes the calculation  
of the actual dose of the 
compounds to the patient, 
considering parameters such  
as dilution from the amount of  
gas and the breathing volume  
of the target population.

Once a dose to the patient  
is established for each detected 
compound, an extensive literature 
search of all available toxicological 
data and the derivation of 
allowable daily limits for each 
compound must be carried out.  
In this case, it is important that 
toxicologists pay attention to 
available inhalation toxicity data as 
this is the most relevant end point 
for breathing gas pathways. Safety 
and modification factors will be 
applied to the values of the animal 
studies in order to establish a safe 
human dose for each detected 
chemical compound, and also 
considering the use of these 
devices in different subpopulations 
(for instance, adults or children). 
Once all the information and  
data is collected, the potential  
risk of the breathing gas pathway 
medical device can be assessed. 

Further information
knoell Germany
www.knoellconsult.com/en

Medical-standard 
welding
The new Basic S from Leister  
is the perfect integrable plastic 
laser-welding system for the 
medical industry. Incorporating  
a unique, state-of-the-art cooling 
system that was developed 
in-house, the Basic S is set  
to redefine the market. The 
permanent cooling of the  
laser ensures the precise  
and repeatable welding  
of plastic components. 

To ensure products can  
be welded in accordance  
with stringent medical industry 
requirements, the Basic S is 
coupled with powerful software 
that can record and output  
all welding-process data and 
parameters in a single file. Newly 
developed management profiles 
divide users into operator,  
expert and service categories. 
This critical feature secures 
parameters from alteration  
and accidental loss.  
All parameter changes are 
recorded and saved in a log.  
This feature makes it possible  
to track who accessed 
information, and where  
and when data for process 
modifications were initiated. 

A newly developed web-based 
human-machine interface (HMI) 
makes integrating the Basic S 
quick and intuitive. Digital, as well 
as analogue signals, are clearly 
displayed graphically and in  
real time. This new functionality 
makes it possible to detect which 
signals are on and off in the Basic 
S system at all times. Process 
parameters can be set using the 
web HMI or directly with the LCD 
display on front of the system. 

The Basic S can be operated 
with the innovative, modular 
Leister laser optics. In contrast  
to the BT line, premium AT optics 
offer fibre connection monitoring, 
laser power measurement and 
pyrometer functionality. 

In April, the new Leister  
Basic S was presented for  
the first time at MedTec  
Europe 2018 in Germany.

Further information
Leister
www.leister.com

Robust metal and 
plastic connectors

REDEL is a brand of connectors 
designed for use in medical 
electronics. Created more than 30 
years ago, when LEMO introduced 
plastic connectors to the market, 
these connectors are entirely 
manufactured in LEMO 
workshops, and are the result of 
the company’s particular know-
how in the field of moulding. 

Today, REDEL offers a  
wide range of quality circular 
connectors that can be used  
for medical diagnosis, medical 
imaging, patient monitoring and 
surgical equipment. The REDEL 
product family offers secure 
connection and can sustain 
repeated sterilisation cycles, 
including autoclave and EtO.

Single-use disposable 
connectors offer an alternative  
to sterilisation. Rather than  
going through the process  
of sterilisation after use and 
stocking surgical equipment, 
disposable products can be a 
cost-effective solution. Cross-
infection risks are reduced and  
no additional inventory control  
is necessary. These connectors, 
though designed for limited use, 
must offer excellent quality to fulfil 
their purpose in the demanding 
medical environment. 

LEMO has been manufacturing 
and distributing professional high-
tech metal and plastic connectors 
for more than 70 years. LEMO’s 
REDEL P series, designed for  
the medical electronics industry, 
offers a wide choice of plastic 
shell models and contact 
configurations. The connectors 

endure 2,000 latching cycles 
without electrical signal 
deterioration. REDEL P connectors 
are available with polysulfone or 
polyetherimide outer shells. LEMO 
also offers a range of disposable, 
single-use connectors that are 
easy to assemble and adapt to 
catheter applications.

In addition, LEMO, in 
partnership with Northwire,  
can propose full custom-made 
cable and connector solutions 
upon request. For example, 
BioCompatic cables are USP Class 
VI-compliant and offer features 
like high flexibility and durability, 
excellent endurance of sterilisation, 
and resistance to chemicals, 
abrasion, crushing and cuts. 

Further information
LEMO
www.lemo.com

Yarns, films and fibres 
for surgical purposes

For the past 40 years, Lenzing 
Plastics has manufactured  
PTFE yarns, films and fibres  
for a broad range of applications. 
Based in Lenzing, Austria, the 
company specialises in high-end 
markets, with high expectations 
towards product quality, as well 
as organisational excellence. 
More than ten years ago, the 
company entered the medical 
market, starting with a Class  
3 heart valve product. PTFE  
is the perfect product for such  
a critical application, with  
its excellent biocompatibility 
and long lifespan without 
degradation of the polymer  

Lenzing’s products have excellent 
biocompatibility and a long lifespan 
free from polymer degradation.

The Leister Basic S is essential for 
effectively welding plastic components.

LEMO’s BioCompatic cables are  
USP Class VI-compliant, and offer 
high flexibility and durability.
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or the slippery surface. In the 
past few years, with the rise  
of TAVI and TMVI valves,  
PTFE has become increasingly 
valuable because of the fact that 
it is soft and can be compressed  
into catheters.

The same characteristics  
are also demanded by  
surgical suture customers  
for cardiovascular and dental 
operations. Several leading suture 
manufacturers around the world 
have PTFE yarns from Lenzing 
Plastics in their portfolio, with a 
510k or CE mark. Most recently, 
the company has entered the 
market for surgical textiles and 
stent products. In this niche area, 
it is particularly relevant that some 
yarns or films have a smooth,  
non-stick surface, and excellent 
biocompatibility and softness.  
A combination with other yarns 
can be especially interesting  
for different textiles, in order  
to increase patient comfort and 
reduce risk of allergic reactions. 
Besides the established suture 
yarn range, Lenzing Plastics 
produces many yarn types 
suitable for textile implant 
applications. Additionally, PTFE 
films of different density, thickness 
and strength are available.

Besides the finished yarn  
types, custom-made products 
are possible because many 
devices require a specific yarn or 
film design. Thanks to the broad 
range of non-medical yarn and 
film types produced in Lenzing, 
those products can be developed 
quickly and inexpensively.

Further information
Lenzing Plastics
www.lenzing-plastics.com

An international 
resource for  
the medical  
device industry
LISI Medical is a world-class 
contractor with long-term 
industrial expertise that has  
been sharpened by more than  
200 years of history, as part of  

the LISI Group. LISI Medical 
specialises in the manufacture  
of precision osteo implants, 
covering the dental, 
craniomaxillofacial (CMF)  
and orthopaedics fields  
– such as hip, knee, trauma,  
spine and extremities – and 
minimally invasive surgical 
device components.

The organisation ensures 
proactive and expert project 
management, and offers 
comprehensive production 
capacities, a top-level quality 
management system and 
excellent support, ensuring  
it maintains its reputation 
as the contractor of choice 
for leading international 
implant and instrument 
designers, and original 
equipment manufacturers.  
It also offers tailored solutions 
to mid-sized businesses, start-
ups and R&D teams.

LISI Medical combines 
precision machining with 
automation to drive down costs 
and increase process-capability 
indices. Its customers value the 
repeatable results it delivers for 
their challenging requirements. 
Capabilities include milling, 
turning, forging, anodising, 
laser marking, polishing  
and packaging. All facilities 
have high-quality, lean-
manufacturing standards 
deployed across the  
LISI Group, and are ISO 
13485-compliant and US FDA-
registered. The company offers 
a fully integrated in-house 
production chain, from raw 
material to sterile implants, 
that are ready for the  
operating room. Its contract 
manufacturing is supported by 

five plants, and more than 
1,000 experts located in France 
and the US.

Further information
LISI Medical
www.lisi-medical.com

Custom solenoid valves 
improve medical device 
performance and design

With over 20 years manufacturing 
medical application solenoids, 
LISK has grown its expertise  
and knowledge of customer 
requirements and created strong 
partnerships with its clients.  
The company’s solenoids help  
its medical device manufacturing 
partners to use energy more 
efficiently, and build more 
compact and portable equipment. 
LISK’s expert solutions are used  
in dialysis equipment, and for  
the critical control of fluid and 
ventilation applications. In-house 
design customisation enables 
the company to optimise its 
compact, low energy proportional 
control solutions.

Key features of the solenoid 
valves include:

nn proportional flow control

nn long life cycle tested product

nn custom pre-set and 
adjustments enabled

nn low noise operation

nn interface can be changed  
to customer application. 

Further information
LISK
www.gwlisk.ie 

For high-precision 
positioning
Maxon Motor presents a top- 
of-the-range, high-resolution 
encoder. The ENX 16 RIO 

(reflective, interpolated, and 
optical) offers an impressive 
resolution of up to 65,536 
counts per turn in a compact 
and rugged housing.

Requirements on encoders are 
becoming more demanding. This 
particularly applies to positioning 
applications with precision 
constant-speed control, where 
increasingly compact housings 
need to accommodate an ever-
greater number of electrical 
contacts. Maxon Motor solves 
this problem with its new ENX 
16 RIO optical encoder. It is a 
mere 16mm in size and offers 
a resolution of up to 65,536 
counts per turn, making it ideal 
for the precise position and 
velocity control of DC motors.

The new Maxon ENX 16 
RIO encoder fulfills all the 
requirements for a high-resolution 
optical encoder in a compact 
design. The resolution can be 
configured at the factory or online. 
With 16mm outer diameter and 
7mm overall length, the housing  
is mechanically robust and 
protected from dust due to its 
injection-molded construction. 
The operating temperature range 
is -40 to 100°C.

The encoder can be combined 
and configured with matching 
drives online. It fits the new 
brushless EC-i 30 motors and the 
brushed DCX motors (diameters 
of 16mm and up). The counts per 
turn and the electrical interface  
of the ENX 16 RIO encoder are 
also configurable online. All 
combination options and detailed 
product information is available 
on the Maxon online shop. 

Further information
Maxon Motor
shop.maxonmotor.com

The ENX 16 RIO is a new reflective 
optical encoder with up to 65,536 
counts per turn in a robust housing.

LISK solenoid valves are 
manufactured for use in dialysis 
and anaesthesia equipment, 
ventilators and respirators.

LISI Medical specialises in precision 
osteo implants.
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Pinpoint plastic 
extrusion

When you need custom, thin-
walled, small-diameter plastic 
tubing, look no further than 
Medical Precision Plastics –  
a company that specialises in 
custom extrusion. In addition 
to its single-use transfer 
pipettes, the company offers  
a variety of rigid, semi-rigid 
and coiled extruded tubing  
for various applications,  
such as aerosol spray tubes, 
mechanical spring casings, 
desiccant containers and 
stir sticks.

Medical Precision Plastics 
has been providing customers 
worldwide with high-quality 
extruded tubing for over 25 
years, and is highly regarded  
as a leader in quality, reliability, 
traceability and unsurpassed 
customer service. The company 
applies its same high standards 
and processes for clinical  
or diagnostic, and industrial 
accounts. The tubing has been 
bioburden tested and accepted 
for many applications, and 
current industry standards 
address supply chain viability. 
The company is uniquely 
positioned to fulfil the 
customer’s needs for a 
secondary supplier. Even if 
their current extrusion needs 
are filled, Medical Precision 
Plastics is happy to discuss  
its capability of providing  
a portion of any business  
needs to minimise potential 
disruptions in the supply chain.

Further information
Medical Precision Plastics
www.dropstirs.com

Polymer and elastomer 
compounds for the 
healthcare market

MELITEK celebrates its 20th 
anniversary for its Meliflex 
materials and service concept  
of innovative elastomer and 
polymer compounds, which  
are specially developed  
and manufactured for the 
healthcare market. 

MELITEK operations are 
certified according to ISO 
13485:2016 to reinforce its 
dedication and focus in serving 
the increasing demands on 
suppliers and materials that are 
used for primary pharmaceutical 
packaging, medical devices and 
diagnostic applications. 

Meliflex materials are offered 
for film, tubing and moulding 
applications, and are certified  
to meet relevant ISO 10993,  
USP and European Pharmacopeia 
requirements. The meliflex 
materials are offered in  
three categories:

nn Meliflex XC are polymer 
compounds customised on 
colour, additive modification 
(for instance, low friction,  
low antistatic, antimicrobial  
and laser marking or sealing) 
and enhanced polymer 
properties, such as improved 
impact resistance, stiffness 
and sealing or welding 
properties. Meliflex XC are 
ready-to-use compounds  
not only offering unique 
value-added properties, but 
also easy handling, increased 
production yields, more 
homogenous quality, 
certification and easier 
supplier management.

nn Meliflex XP are flexible 
polyolefin compounds 

specially designed as 
commercially viable 
alternatives to flexible PVC. 
They are developed using 
over 20 years of experience 
in supplying a broad range of 
applications, such as infusion 
bags, infusion sets, catheters 
drainage bags and more.  
As Meliflex XP materials  
are PVC-free and plasticiser-
free, they offer environmental  
and health advantages in 
many healthcare products. 

nn Meliflex XR are a wide range 
of soft TPE types specially 
developed for specific 
healthcare applications,  
such as medical stoppers, 
plungers and seals.  
Special types are offered  
for c-moulding to polar 
polymers; for instance,  
ABS, PA, PC and TPU.

Meliflex materials are 
manufactured at MELITEK’s 
modern, high-efficiency  
plant in Denmark with  
multiple segregated lines  
to ensure highest purity  
and risk mediation. Meliflex 
products are sold globally  
to leading OEMs and 
converters, and supplied  
from warehouses in Europe, 
Asia and North America.

Further information
MELITEK
www.melitek.com

Redefining what’s 
possible with 
photochemical etching
As the world’s premier 
manufacturer of 
photochemically etched  
metal components, Micrometal 
has consistently pushed  
the boundaries of what  
is possible with chemical 
etching. The company’s  
unique variation of the 
photochemical etching process, 
which includes the use of an 
ultra-thin liquid photoresist 
and ultra-high-resolution 

photomask tooling, enables  
it to produce customised  
parts that would otherwise  
be impossible to manufacture.  

The continuous reel-to-reel 
etching line allows Micrometal 
to supply nearly endless strips 
of components that are ideally 
configured for integration into 
high-volume manufacturing 
lines, with each component 
being completely identical.  
If necessary, Micrometal  
can also provide individually 
packaged components that  
are ready for use.

Imagine speciality surgical 
blades that are pre-sharpened 
directly from the etching 
process, or lancets with 
specific features etched in  
3D within the thickness of  
the material itself. How about 
metal filters or sieves with 
conical holes that allow easy 
backflushing for cleaning?  
The company’s process can 
provide levels of precision  
and design freedom that are 
simply impossible with other 
production methods, such  
as laser cutting, stamping  
or electrical discharge 
machining, while offering  
high-volume production 
capacity and cost-efficiency.

The company has years  
of experience in providing  
the most challenging metal 
components for medical 
devices and surgical 
applications. It can work  
with a variety of materials, 
including stainless steel, 
aluminium, copper and copper 
alloys. The Micrometal design 
team works with each client  
to fully understand the 

Micrometal provides custom high-
precision photochemically etched 
metal components.

Meliflex materials are offered for film, 
tubing and moulding applications,

Medical Precision Plastics provides 
high-quality extruded tubing.
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function and intent of their 
specific application, and 
design a customised solution 
that is the ideal combination 
of performance, cost, quality 
and ease of manufacturing 
integration. The company’s  
goal is to provide not only the 
best components possible, but 
also the ideal solution to every 
individual client’s requirements.

Further information
Micrometal
www.micrometal.de/en

Customer-focused 
extrusion capabilities

Since 1989, medical device 
companies the world over have 
turned to Microspec for custom 
extruded parts that challenge  
the limits of extrusion  
technology. From concept to 
commercialisation, Microspec  
has built a global reputation for 
extruding some of the smallest, 
most complex and tightest 
toleranced tubing in the 
industry. Microspec’s mission  
is to supply innovative  
extrusion technology to the 
technologically advancing  
and changing medical device 
market. Microspec extrudes 
most thermoplastic elastomers  
and engineering resins,  
including polyurethanes, pebax 
or nylons, PEEK, polysulfone, 
ultem and fluoropolymers – 
including FEP, EFEP, PFA and 
custom compounds.

Microspec’s extrusion 
capabilities include: single 
and multilumen extrusions, 
tri-extrusions, bump tubing, 

co-extrusions, multilayered 
extrusions, micro-extrusions,  
thin-wall extrusions, over-
extrusions, fully encapsulated 
stripes, coated wire, profile 
extrusions, ribbon extrusions, 
balloon tubing, intermittent 
extrusions, and new  
concepts from a wide  
variety of engineering 
thermoplastic elastomers  
and fluorinated polymers.

Microspec places high priority 
on meeting or exceeding the 
customer’s expectations by 
delivering tightly toleranced  
and precise medical tubing on  
time. Microspec is committed  
to close working relationships 
with customers and values  
a team approach, where the 
company’s in-house team is in 
close communication with the 
customer’s in-house team, from 
engineering to quality control, in 
order to make sure the project’s 
intended functionality and 
critical dimensions is fully 
understood. Microspec builds 
strong relationships with 
customers through ongoing 
email and conference call 
communications, as well as 
timely updates throughout the 
extrusion process – from receipt 
of purchase order all the way  
to confirmation that the product 
was shipped on time.

Microspec places equal value 
on small prototype runs, and 
high volume and commercial 
runs, and it offers product 
validation services, including 
OQ, PQ and PPAP Studies, raw 
material and product testing, 
and annealing services. 
Microspec’s extrusion services 
are supported by in-house 
design and fabrication by  
all of its proprietary extrusion 
tools, which enables Microspec 
to offer the best lead times  
in the industry for complex  
part designs.

Further information
Microspec
www.microspecorporation.com

Micro objectives for 
brilliant imaging

Highly miniaturised and optically 
well-designed and corrected 
micro-objectives are a core 
technology in a wide variety of 
medical and industrial endoscopes. 

Based on 38 years of experience, 
Mikrop designs, manufactures,  
and assembles highly complex, 
miniaturised optical components 
and micro-optic modules.

It is one of the few companies 
worldwide that manufactures serial 
high-precision lenses at reliable 
top quality, starting at diameters  
of just 0.3mm and up to 15mm. 
Mikrop, with its 150 employees at 
locations in Switzerland and Serbia, 
has become one of the leading 
providers for Swiss-designed 
precision miniature optics, serving 
all high-tech markets in:

nn endoscopy

nn medical engineering

nn machine vision

nn micro sensors. 

A series of micro-objectives, 
specifically designed for the 
OmniVision CMOS image sensor 
OV6946, offers new high-precision 
solutions in the miniaturisation of 
imaging. The smallest dimensions, 
paired with brilliant imaging 
quality, are the prominent features 
of these objectives. The main 
fields of application spread  
from industrial inspection probes  
and technical imaging sensors,  
to a wide variety of medical 
instrument solutions. Typical 
specifications are:

nn 400×400 imaging dots  
at just 1.75µm pixel size

nn FOV up to 140 degrees  
barrel diameter of 1.5mm  
by 7mm length

nn high resolution over full 
image size.

The objectives can easily 
be adjusted to customer 
specifications in terms  
of mechanical and optical 
imaging parameters,  
such as:

nn field of view

nn working distance

nn direction of view

nn depth of field.

Mikrop will support customers 
with optic design using  
its in-depth experience and 
manufacturing know-how,  
in order to achieve the best 
possible technology and  
business solutions. 

Further information
Mikrop 
www.mikrop.com  

Medical-grade custom 
glass manufacturing

Mo-Sci specialises in 
manufacturing technical 
glass materials such as glass 
powders, microspheres, and 
ingots specifically designed 
and manufactured for the 
medical industry. Mo-Sci 
materials, like bioactive  
glass and precision glass 
microspheres, can be  
found in numerous medical 
devices on the market today
The company has melting 
capabilities for temperatures 
up to 1,600°C and quantities 
from a few kilograms up to 
several thousand kilograms 
annually. Its unique in-house 
capabilities allow it to melt 
larger quantities in a variety of 
crucible types. Customers look 

Microspec can create all types of 
extrusion technology for customers.

Mikrop's products offer the smallest 
dimensions with brilliant imaging.

Mo-Sci produces technical glass 
materials for medical devices.
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to Mo-Sci when they need 
high-purity implant or 
medical-grade glass materials 
or custom glass compositions 
specific to their application 
needs. Other service 
capabilities offered include 
glass analytics, coatings, 
spheroidisation and  
glass development. 

Mo-Sci also serves the 
aerospace, energy, automotive 
and defence industries among 
others. MO-SCI is ISO 9001 
and AS9100-certified.

Further information
Mo-Sci
www.mo-sci.com  

World’s smallest  
linear ball bearing  
for precise positioning

With more than 80 years  
of experience in the field of 
high-precision microsystems, 
MPS Microsystem, based in 
Switzerland, can offer complete 
customised solutions, including 
innovative technologies for 
micropositioning applications  
in the medical, optics and 
research markets.

MPS Microsystems has 
extended its product range of 
miniature ball screws, linear ball 
bearings and electromechanical 
microsystems with the smallest 
linear ball bearing in the world.

With an inner diameter of 
1.5mm and outer diameter of 
3mm, it is fitted with four rows of 
20 balls each (0.3mm in diameter) 
for a total length of 4mm. The 
Grade 3 balls (the highest quality 
defined by the ISO 3290/DIN 
5401 standard), and high-
precision execution of the cage 
and housing reduce friction and 
eliminate the stick-slip effect. 
Special executions with 

biocompatible materials can also 
be developed upon request.

Further information
MPS Microsystems
www.mpsmicrosystems.com 

Prepare for the 
changing European 
regulatory landscape

In April 2017, the European 
Commission published two  
new regulations: Medical Device 
Regulation 745/2017 (MDR) and  
In Vitro Diagnostic Regulation 
746/2017 (IVDR), which will 
replace the existing Medical 
Device Directive, Active 
Implantable Medical Device 
Directive and In Vitro Diagnostic 
Directive. One of the driving 
factors behind the revision  
was the need for increased 
supervision of notified bodies  
by competent authorities.

It is important that 
manufacturers of medical devices 
give appropriate attention to the 
requirements that are being placed 
on notified bodies. The additional 
competency and organisational 
requirements are having an impact 
on the resource capacity of notified 
bodies. This, in turn, will affect 
manufacturers in terms of audit 
scheduling and lead times for 
product submissions with their 
respective notified bodies.

The National Standards 
Authority of Ireland (NSAI), 
and the wider notified body 
community, is responding  
by increasing resources and 
communication with clients 
regarding the potential  
for extended lead times. 
Manufacturers should maintain 
clear and frequent communication 
with their notified body. 

Aside from the effect on 
notified bodies, other key 
impacts of the new regulations 
include technical documentation 
updates; increased post-market 
surveillance requirements, 
including a more formal system 
for reporting and reviewing  
post-market data; and  
the potential for increased 
clinical data requirements  
to support the performance  
and safety claims made by  
the manufacturer.

The above changes are 
certainly posing a challenge  
to the industry; however, there 
are several positive aspects  
to the new regulations. There  
will be more consistency in the 
approach of notified bodies to 
conformity assessments; also,  
the clearer and more prescriptive 
requirements of the MDR  
and IVDR should result in an 
improved quality of technical 
documentation. It is our hope 
that these changes will continue 
to improve the safety of medical 
devices in Europe and, therefore, 
continue to improve the quality 
of life of those receiving them. 

Overall, it cannot be 
underestimated how important  
it will be for industry and 
notified bodies to communicate 
clearly, this will, along with 
significant hard work from  
all parties, ensure a smooth 
transition to the new regulatory 
landscape of the EU. 

Further information
National Standards Authority of Ireland
www.nsai.ie

End-to-end services 
for thermoformed 
packaging
Nelipak Healthcare Packaging  
is a leading provider of design, 
development, prototyping, 
manufacturing and quality 
services for custom-
thermoformed packaging 
products that ensure superior 
protection for medical devices 
and pharmaceuticals. Its 

extensive range of products 
includes medical trays and 
blisters, surgical procedure trays, 
pharmaceutical handling trays, 
custom-built sealing machines, 
total packaging solutions and 
other value-added services.

Some of the largest and most 
reputable medical device and 
pharmaceutical companies  
in the world rely on Nelipak’s 
60-year history in the innovation 
of cleanroom-manufactured 
thermoformed medical 
packaging. Nelipak’s experienced 
in-house teams deliver custom 
products that are ergonomically 
engineered to ensure they are  
fit for purpose. 

Designers across its nine 
global manufacturing locations 
apply their skills, together  
with unique freehand drawing 
capabilities and technology, 
including CAD/CAM systems, to 
engineer custom, next-generation 
packaging that is optimised  
to meet customers’ specific 
product and packaging needs. 

Nelipak brings a thorough 
understanding of industry trends, 
end-user needs and challenges  
to every project, in order to create 
a product that can better serve 
its purpose and even minimise 
risk factors when used in critical 
healthcare environments.

By proactively innovating 
packaging, even at the earliest 
stages of development, Nelipak  
is able to help original equipment 
manufacturers create more 
efficient and environmentally 
responsible device packaging that 
reduces material waste during 
development and production.  
This allows products to be used 

Nelipak’s expertise in cleanroom-
manufactured thermoformed 
packaging is crucial for any 
medical environment.

MPS develops micromechanical 
systems of the highest quality.

The NSAI is helping companies to 
prepare for the regulatory changes.
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and recycled more effectively  
in hospital environments.

Nelipak supplies products  
that have been manufactured  
to stringent ISO 13485-certified 
standards under cleanroom 
conditions. In-house  
tool production ensures  
precision-thermoformed  
parts are manufactured  
to exacting tolerances. 

In addition to providing 
complete services for optimised 
packaging products, Nelipak  
has designed and built a range  
of easy-to-operate, custom- 
made tray and blister lid sealing 
machines that are ideal for  
ISO Class 7 cleanroom use. 

Further information
Nelipak Healthcare Packaging
www.nelipak.com 

Countdown to 
European medical 
device regulation
The implementation of the  
new European Medical Devices 
Regulation (MDR) and In Vitro 
Diagnostic Medical Devices 
Regulation (IVDR) has reached  
a critical momentum. With  
only 20 months left on the 
remaining transition period, 
medical device manufacturers 
who want to place medical 
devices in the EU market  
after 26 May 2020 are going 
through the stressful and time-
consuming preparation needed  
in order to implement the new 
regulatory requirements. 

When it’s come to  
budgeting and planning for 
additional regulatory resources, 
many manufacturers are still  
in gap-analysis mode. 

The five hottest topics  
to meet compliance with  
MDR are:

nn clinical investigation  
and evaluation 

nn new roles and responsibilities 
for ‘economic operators’

nn postmarketing surveillance 
and vigilance, and  
market surveillance 

nn risk-management and 
usability engineering,  
and design input

nn overhaul of labelling and 
technical documentation.

The first notified bodies 
under MDR notification are 
expected to be operational  
by the second quarter of  
2019, one year prior to the  
end of the transition period. 
Compliance audits for MDR 
need to be prepared using  
ISO 13485:2016 as a basis  
for quality-management 
systems that wish to be 
regulatory-compliant, and  
also by adding the above 
processes in the depth  
required by MDR.

The new Annexes II and  
III of the MDR contain more 
detailed requirements for 
technical documentation for  
all classes of medical devices. 
Now is the time to bring  
old medical devices directive 
TechFiles up to the new  
MDR requirements meeting 
Annex I (general safety and 
performance requirements). 
When companies do not have 
enough resources available 
in-house to do this job, external 
resources need to be allocated 
as soon as possible, such  
as ‘tech files as a service’ 
capacities, to manage the 
regulatory road map for 
success. Waiting is no longer 
an option.

Further information
NSF International 
www.nsf.org

Leading medtech 
advancement
In the world of modern medicine, 
new possibilities are arising at 
lightning speed, with demands  
for new technology increasing just 
as quickly. And, just like existing 
applications, each and every 
innovation must guarantee the 
highest level of security along 
with a wide range of benefits.

ODU has been providing  
time-tested connector technology  
and innovative customised 
solutions for decades.  
Leading medical technology 
manufacturers know they can 
count on ODU’s expertise as a 
globally active partner because, 
when it comes to interfaces  
for medical applications, the 
company’s experts know exactly 
what they’re talking about.  
ODU’s products offer consistent 
failure protection as well as  
the dependable transmission of 
signals, power, data and media, 
such as air, liquid or even light 
waves. The group’s products also 
provide the perfect solution for a 
variety of applications in a medical 
environment. Highly functional, 
with robust technology that’s 
ideally suited to stringent hygiene 
environments and heavy-duty  
use, they are also user-friendly  
and easy to operate. ODU is a 
dependable partner for future-
focused medical technology with 
perfect connections for diagnostics, 
treatment, hybrid operating rooms 
and patient monitoring.

ODU-MAC ZERO, winner of  
the 2018 German Design Award,  
is the newcomer in the ODU-MAC 
product group of modular-hybrid 
connectors. It’s typically used in 
industrial applications, in test and 
measurement, and particularly  
in the medical field, thanks to  
its non-magnetic properties.  
The modular ODU-MAC  
ZERO features an ergonomic 
lightweight design, high-packing 
density, a wide range of coding 
options and innovative locking 
technology. It’s an eye-catcher  
in the connector market, thanks 
to its compact housing design. 

ODU is a strong partner for 
future medical technology in  
the areas of diagnostics, therapy, 
hybrid operating rooms and 
patient monitoring. ODU meets 
the high-quality standards of  
the EN ISO 13485 global norm,  
as well as the International 
Electrotechnical Commission 
60601 series of regulations  
for the medical field.

Further information
ODU
www.odu-connectors.com

Durable and  
flexible connectors

New chip technologies run on 
very low voltages and use little 
current to operate, demanding 
that specialised medical cables 
are smaller and more flexible. 
Connectors and cables in 
medical equipment must also  
be lighter and more rugged for 
daily use. They must support the 
device’s function, be comfortable 
and survive the daily rigours of 
life. Reliability is a key element 
when selecting connectors and 
cables. To ensure small size,  
light weight and high reliability, 
medical device designers are 
selecting Nano 360 circular 
connectors from Omnetics.

Nano 360 circular connectors 
are often built into probe and 
catheter control handles, at  
the end of a cable or within  
a control module, such as pain 
modulation devices. Spinal 
modulation devices, cochlear 
implants, robotic limbs and 
small wearable medical devices 
are all using Nano 360 circular 
connectors from Omnetics. 
They are available in plastic, 
threaded, twist lock, and break-

ODU’s connector technology  
and solutions apply to many fields.

Nano 360 circular connectors 
from Omnetics.
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away configurations and 
spaced on 64mm centrelines. 
The total length of a mated pair 
is 9mm, and they are capable 
of over 2,000 mating cycles. 
In-house overmoulding, 
machining and a Class 10,000 
cleanroom can all be used to 
specify Omnetics connectors 
for medical applications.

The connecting pins are made 
of tempered beryllium copper,  
and are plated first with a nickel 
barrier and then overplated  
with more than 50µin of gold.  
The plated pins are designed  
to provide long wear without 
signal interruption, and survive 
shock and vibration during use.  
They have met and exceeded 
testing for military specifications, 
so you can be sure that Nano 360 
circular connectors will withstand 
the demands of any application.

Further information
Omnetics Connector
www.omnetics.com

New medical- 
grade adhesive 
fluoresces orange

A new orange fluorescent  
UV adhesive from Panacol is 
specially formulated for bonding 
plastics; Vitralit 7311 FO is 
certified according to USP  
Class VI standards, which  
makes it the perfect solution  
for bonding medical devices. 

Vitralit 7311 FO is a low 
viscosity, transparent acrylic 
adhesive that cures under UV  
or visible light. It offers high  
bond strength to many plastics, 
including PC, PVC, PMMA or ABS, 
and also to materials such as glass 
and stainless steel. Thanks to its 

extremely low viscosity and 
capillary flow characteristics, 
Vitralit 7311 FO is suited for 
bonding large surfaces, as well  
as applications with narrow gaps. 

Optimum curing results can 
be achieved with LED curing 
equipment that has a wavelength 
of 405nm. The Hönle bluepoint 
LED eco, with its high-intensity 
LED radiation, is perfectly matched 
to the photo initiators of Vitralit 
7311 FO. It allows – especially  
in high-volume production – fast 
curing and, at the same time, high-
quality bonding.

Under low-intensity black light 
– 365nm wavelength – Vitralit 
7311 FO fluoresces orange.  
This allows in-line inspection  
for quality control. The bright 
fluorescence contrasts with 
plastics possessing a natural blue 
fluorescence or colour. 

Once cured, Vitralit 7311 FO  
is humidity and alcohol resistant, 
and has been tested and certified 
according to USP Class VI 
standards. The product is 
compatible to common 
sterilisation processes, like auto-
claving, gamma radiation, E-Beam 
or ETO, and well suited for use  
in the assembly of disposable 
medical devices.

Further information
Panacol-Elosol
www.panacol.com

Innovative synergies 
and packaging solutions
Phase 3 Plastics designs and 
manufactures thermoformed 
plastic packaging solutions for 
medical, healthcare, electronic  
and defence industry clients.  
The company adopts a synergistic 
approach with clients to achieve 
high-standard packaging solutions 
throughout the thermoformed 
plastics market. 

Its philosophy is to provide 
clients with solutions that  
will help them to improve 
performance, integrity, security  
and economy. This is done through 
research and innovation, with a 

strong focus on design. Phase 3 
Plastics’ products also meet the  
BS EN ISO 2001:2015 standards, 
which ensure the following: 

nn packaging designed for 
performance, security  
and economy

nn device transit protection 
and security features

nn J-Class 10,000 cleanroom 
manufacturing facilities  
with fully automated 
manufacturing processes. 

Phase 3 Plastics’  
product range includes:

nn blister packs or double  
blister packs

nn insert trays and 
handling systems

nn testing trays and  
protective profiles. 

The materials the company  
uses include amorphous 
polyethylene terephthalate, 
polyethylene terephthalate, high-
impact polystyrene, polycarbonate 
and acrylonitrile butadiene styrene. 

Extensive market experience 
ensures that the designs of Phase 3 
Plastics’ products provide the right 
combination of performance and 
economy of scale for successful 
solutions. The company is always 
on hand to assess the packaging 
requirements of its customers.

Further information
Phase 3 Plastics 
www.phase3plastics.co.uk

Custom cables for  
your specific needs
Plastics One has been partnering 
directly with original equipment 
manufacturers worldwide since 

1949, working together to provide 
solutions for industry needs. 
The company specialises in the  
design, moulding, and assembly  
of components and electronics for 
the medical device industry. Each 
product is designed with tight 
tolerances to fit even the smallest 
device, including parts that are 
assembled under a microscope. 
Plastics One’s manufacturing 
experience is reflected in excellent 
quality over complete product 
lines, including:

nn patient-monitoring cables

nn medical cables and 
electrodes for EEG, ECG, 
EKG and EMG studies

nn medical cables for 
sleep studies

nn custom medical cables  
and touch-proof connectors  
for various medical devices

nn cables for EMS, rescue, police 
and media communications

nn cables and connectors for 
custom applications.

Plastics One’s facility 
encompasses 100,000ft² and boasts 
an in-house design department 
that uses 3D software and a fully 
equipped mould-making shop, 
with the latest in plastic injection-
moulding technology. Plastics  
One also employs a dedicated 
R&D team that is constantly 
searching for cutting-edge 
methods and products. This a 
llows the company to produce 
quality products from concept to  
creation and design, and to build 
its own customised machines, 
and retrofit existing machines  
to meet specialised needs. 

Plastics One: at the cutting edge  
of medical moulding.

Vitralit 7311 FO is a low-viscosity, 
transparent acrylic adhesive that 
cures under UV or visible light.

Phase 3 produces high-quality and 
secure medical device packaging.
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The company has  
realised a need for cleanroom 
manufacturing in the medical-
device industry and has added  
a Class 10,000 cleanroom, in 
addition to the eight cleanrooms 
that are already in the facility.  
This new 760ft² cleanroom is  
fully maintained and certified  
as required by ISO 7, and will  
be used for moulding, assembly 
and packaging parts for the 
medical device industry.

Further information
Plastics One
www.plastics1.com

Stop counting drops

Since 1985, Poly-Pipets  
has specialised in supplying 
disposable, single-use pipets 
worldwide to the diagnostic, 
clinical, veterinary and research 
markets, among others. Designed 
to deliver the required volume  
of serum, urine, plasma or other 
liquid reagents in one drop, these 
economical pipets are safer than 
using glass and reduce the risk  
of cross-contamination.

Poly-Pipets supplies many 
different kinds of pipets and 
drop sizes, including exact 
volume pipets, single-use 
disposable dispensing and 
spreading pipets, and high-
quality general purpose, 
graduated, fine tip and narrow 
stem polyethylene transfer 
pipets. All of the company’s 
pipets are single-use and  
should be carefully discarded.

If Poly-Pipets does not  
have a required drop size, it  

has the expertise to custom  
design and manufacture a 
high-quality, disposable pipet 
to meet the customer's unique 
dispensing requirements. 

All pipets are manufactured  
in ISO-certified plants. Special 
packaging, individual wrapping 
and sterilisation are all available.

Further information
Poly-Pipets
www.polypipets.com

Lasers for all 
environments

Laser light can become a 
powerful tool when integrated 
into a high-precision machine-
tool environment.

Posalux offers such  
machine-tool solutions for  
the micromachining of various 
applications in the medical, 
electronic and automotive 
industry. Since the company 
introduced the first FEMTO  
laser machine for the automotive 
industry, it has added more 
applications to its portfolio. 

With the recent development 
of the model FEMTO MONO, 
Posalux offers a compact yet 
versatile solution for machining 
operations, including drilling, 
cutting and turning, by  
using ultra-short pulse  
laser technology. Various 
materials like ceramics,  
nitinol and polymers (such  
as polyaryletheretherketone)  
or precious materials  
(gold and platinum) can be 
processed in a stable and 
consistent way. Material 
integrity is also guaranteed, 
due to the cold-ablation 

process applied by the FEMTO, 
which falls well below 500 
femtosecond laser pulses.  
The machine’s concept is 
modular, enabling the use  
of either a high-precision  
X-Y table or 5-axis layout, 
depending on the application. 

The TWIN version comes 
with two independent work 
stations, and it is intended  
to be used for high volume 
production. Both versions  
come with a single laser  
source and one optical head, 
which is chosen based on the 
application. In addition, the 
TWIN version can be equipped 
with a milling spindle that is 
intended for rapid prototyping 
and a small series. Automatic 
loading and unloading systems 
can be applied, as required.

With its various machine 
configurations, Posalux offers 
precision, productivity and 
flexibility for all kinds of 
industrial machining demands.

Further information
Posalux
www.posalux.ch

Cleanroom O-rings  
and custom seals

Precision Associates (PAI) 
specialises in close tolerance, 
100% visually inspected, 
precision products, which  
is why customers in the life 
sciences industries trust PAI  
to supply their custom medical 
rubber seals and O-rings. PAI 
manufactures a number of 
compounds that are suitable  
for use in medical applications 
requiring body or body fluid 
contact. Items intended for 

medical use can be produced  
in its ISO 7 (Class 10,000) 
cleanroom. All stages of rubber 
production, from the mixing  
of rubber compounds through 
to packaging, are performed 
within the cleanroom facility, 
including cryogenic and 
mechanical deflashing. 
Certification is supplied  
with each shipment. Silicone 
product shipments also include 
any certification provided by  
its raw material suppliers

PAI has over 20 platinum-
cured silicone compounds  
that are USP VI certified by  
the polymer manufacturer. 
Additionally, PAI submitted  
these materials for independent 
testing to make sure that nothing  
in its processes compromised  
the cleanliness or certification  
of the approved material. PAI  
has developed and received 
certification on a 70-durometer 
white FKM, black FKM,  
white perfluoroelastomer and  
a 70-durometer white EPDM.  
The FKM’s and EPDM have also 
been tested to meet ISO 10993-5.

In addition to meeting the  
USP VI requirements, biomedical-
grade silicone elastomers undergo 
additional biocompatibility testing, 
including 90-day implantation. 
These grades are suitable for  
use in the same applications as 
USP VI materials and for short-
term implantation (up to 29 days).

Silicone grades suitable  
for long-term implantation are 
also available. Each application 
requires approval from PAI and 
the material manufacturer prior 
to purchase.

Further information
Precision Associates
www.precisionassoc.com

Precision saves lives
Protomatic is a prototype  
and production computer 
numerical control (CNC) contract 
manufacturer specialising in 
orthopaedic, cardiovascular  
and medical devices. It ‘always 

Poly-Pipets products are designed to 
deliver specific required volumes.

Precision Associates produces quality 
medical rubber seals and O-rings.

Posalux products micromachine  
an array of applications.
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strives to enhance product 
quality, while also improving  
the quality of human lives’. 

Gearing the company’s 
manufacturing capabilities  
to the medical industry enables  
it to reduce development time, 
bringing about faster commercial 
launches. It has proved itself as  
a provider of quality orthopaedic 
devices, forming long-lasting 
partnerships with customers that 
require high-quality, precision 
medical products. 

Protomatic manufactures 
orthopaedic tools, cardiovascular 
pump components and precision 
medical device components  
for diagnostic instruments,  
and is an ISO 9001:2015 and ISO 
13485:2016-registered company. 
Its talented, dedicated staff take 
pride in the superior quality of  
its wares. Among the products 
created at Protomatic are:

nn cardiovascular medical 
equipment components

nn trocar devices

nn tunellers and cannulas

nn peristaltic pump components

nn left ventricular assist  
device components

nn surgical tools

nn sampling components

nn optical stages, lenses  
and filter holders. 

Protomatic also offers  
CNC precision machining  
for all medical industries, including 
biomedical, dental, cardiovascular 
and orthopaedic. If a client designs 
it, Protomatic can make it with  
any material, including aluminium, 
titanium, medical-grade plastic 
and stainless steel.

Further information
Protomatic Medical 
www.protomaticmedical.com

The impact of 
cleanliness on 
dental implants

RENA Technologies offers 
manual and fully automated 
production machines for  
the wet processing of dental 
implants. In order to meet  
the strictest requirements  
for the purity, cleanliness  
and safety of these, constant 
quality assurance is mandatory 
throughout the entire 
manufacturing process.  
Since 2017, the close 
cooperation between  
the CleanImplant Foundation 
(CIF) and RENA has taken  
the awareness of the need  
for cleanliness to a new level. 

CIF is constantly trying to 
increase the surface quality  
of dental implants, and is  
testing dental implants from 
manufacturers all over the  
world for organic and inorganic 
contamination. Since the 
chemical composition and 
morphology of dental implant 
surfaces directly determine  
the degree of osseointegration, 
special focus has to be  
placed on having a fully clean 
production process. RENA 
implements the highest 
qualification standards through 
its profound process know- 
how and adequate equipment, 
including cleanroom class  
ISO 5, ‘clean-in-place’ 
functionality and carefully 
selected qualified materials for 
good manufacturing practice-
compliant production machines. 

Further information
RENA Technologies
www.rena.com

An innovative oral 
delivery system

It is often difficult to orally 
administer the correct  
amount of medicine to children 
accurately and safely. Young 
patients refuse the medicines 
because many of them  
are bitter tasting. To solve  
this problem, a new way  
of administering drugs has  
been developed, known as 
multiparticulate drugs: tiny 
spheres, measuring 0.1–0.6mm, 
with a protective coating. The 
coating neutralises the taste  
of the active ingredient without 
impairing its effectiveness. 

Together, HS Design from 
Gladstone, US, and the medical 
division of the Röchling Group 
have developed the new drug 
delivery system Sympfiny 
(registered trademark), 
specifically designed for this 
new way of administering 
drugs. It allows simple and 
reliable administration, and 
the exact dosage of the drug. 
This innovation makes the 
safe treatment of children 
considerably easier. 

Sympfiny consists of a 
container for the drug, and an 
accurately fitting oral syringe 
for drawing and administering 
the multiparticulate drug. The 
oral syringe is connected to 
the container so that the drug 
can be precisely dosed, drawn 
and administered. A plastic 
part in the syringe allows  
the dosage to be set safely  
and transparently. This  
easy handling means the 
multiparticulate drugs can be 
administered as precisely and 
safely as liquid drugs. With the 
oral syringe, users can rely on 

a trusted and proven system 
that is standard with liquid 
drugs. Moreover, it is spill-
proof, clog-resistant and has a 
chew-resitant outer shell. The 
system can equally be used  
for dry powder or microsphere 
drug formulations.

The reusable syringe comes 
in two sizes and has selectable 
dose settings. The 1ml and 2ml 
variations have been tested for 
dose accuracy and satisfy the 
requirements of ISO 7886-1 
2017. The system fits common 
bottle sizes and can be prefilled 
or filled at a pharmacy.

Further information
Röchling Medical
www.roechling.com/medical/
pharmaceutics/sympfiny

Quality prototype 
injection-moulded 
medical devices

RP Technologies is one of the 
UK’s leading manufacturers  
for plastic prototype medical 
components, including drug 
delivery systems, valves, 
housing for monitoring 
apparatus, single-use medical 
devices and many other items.

RP’s service is built  
upon the fast turnaround of 
technical aluminium tooling 
and low-to-medium-volume 
plastic injection-moulded 
components from its UK- 
based manufacturing facility.

The company’s ‘without 
limits’ philosophy means it  
will offer a solution to meet 
customers’ needs no matter 
how complex the component 
design or process. RP 
manufactures what  
the customer has designed, 

An aluminium injection-mould tool 
manufactured by RP Technologies.

Design it, and Protomatic can  
make it from any material.

RENA and CIF home in on the 
production of dental implants.

The Sympfiny system makes for 
easier treatment of children.
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with no changes, just a  
simple solution.

RP’s vast experience in the 
prototype business, across a broad 
spectrum of industries, has given it 
valuable knowledge in processing  
a wide range of materials, 
including PEEK, nylon, PTFE, PE, 
PP, PA66, PMMA, POM, TPE, TPU 
and many more.

The company has a strong 
network of material suppliers 
who can source medical- 
grade polymers. 

RP offer the following services:

nn Aluminium injection-
mould tooling: RP designs 
and manufactures precision 
aluminium tooling and has an 
enviable reputation for quality 
and complexity.  Its tooling  
is suitable for prototype and  
low-to-medium production 
volumes, and is manufactured 
in its UK tool room.

nn Plastic injection moulding: 
RP's injection-moulding 
service supports requirements 
for functional prototypes in 
production-intent polymers.  
At RP, it is not just about 
prototyping; the company  
also supports low-to-medium-
volume production with a 
guaranteed tool life for the 
lifetime of your project.

nn Quality engineering 
department: RP’s  
dedicated quality engineering 
department is involved  
with each project from  
day one to ensure it has  
a good understanding  
of customer quality 
expectations. It is ISO 
9001:2015-accredited and  
has full CMM capability, 
offering dimensional reporting 
on components.

Further information
RP Technologies
www.rptechnologies.co.uk

Medical-grade  
USB 3.0 cable
For high-resolution camera 
systems in the medical area,  

the manufacturer and system 
cable specialist SAB Bröckskes 
offers quality cables that meet 
the high standards required in 
medical technology.

Imaging systems are  
an integral part of medical, 
diagnostic and surgical 
treatments. A brilliant, crystal-
clear image representation  
is crucial for a targeted and 
successful therapy. Due to  
the demand for ever-faster 
transmission systems and 
interference-free imaging 
devices, the designers of 
camera systems are facing a 
major challenge in selecting 
the right cable.

They often have to deal  
with the following questions:

nn Does the existing 
conductor cross section fit 
the required cable length 
and can the transmission 
standard be achieved?

nn Can image noise be 
minimised or even 
excluded? 

nn Is the cable flexible 
enough to ensure the 
handling of a manual 
guided camera?

The geometric dimension  
of the camera body and the 
connection technology in the 
device are additional factors  
to consider in development. 
Admission requirements  
of UL authorities demand,  
in addition to the special  
wall thickness of the  
cable insulation, a focus  
on the fire properties of  
the material. However, such 
material-specific parameters 
influence flexibility and the 
transmission characteristics.

To be equipped for the 
picture imaging of tomorrow,  

a medical-grade USB 3.0 cable 
has already been developed 
ready for series production. 
Through the finely adjusted 
balance between highly 
flexible design features,  
low weight and safe data 
transmission, this innovation 
is suitable for a manual 
positioning of the intraoral 
camera systems without 
affecting the device due to 
unnecessary cable weight.

Cable manufacturer SAB 
Bröckskes is, worldwide, a 
leading manufacturer of cables 
and wires, cable harnessing  
and temperature-measuring 
techniques. More than  
70 years of experience in  
cable manufacturing and 
temperature-measuring 
techniques has turned a one-
man business into a company 
with almost 500 staff members. 

The strength of SAB 
Bröckskes is not only the 
manufacturing of standard 
cables but also the construction 
of special items. Every year, 
SAB manufactures more  
than 1,500 special cables  
on customers' requests.

Further information
SAB Bröckskes
www.sab-cable.com

Turnkey solutions 
focusing on service 
and compliance
SEKO MedTec Solutions 
provides specialised logistics, 
warehousing and transportation 
services for the medical 
industry. Its capabilities include 
time-definite, white-glove  
first and last mile air-ride 
transportation, specialised  
3PL warehousing and fulfilment, 
finished goods delivery, 
installation, reverse  
logistics, recurrent inventory 
management, product testing, 
kitting, consumer packing, 
cleaning and decontamination, 
general assembly, custom crate 
and case design, and full end-

of-life services. The company 
coordinates time-specific 
deliveries and pick-ups to  
meet field service personnel, 
field engineers and sales 
representatives on location.

MedTec’s quality 
management programme (ISO 
13485) is integrated throughout 
its service structure, with 
product-specific warehouse, 
delivery and compliance 
services, guidelines and training 
– with retraining required at 
designated intervals. The risk of 
non-compliance, to clients and 
the health of individuals, is too 
great to contemplate.

The company’s engineering, 
quality management, warehouse 
and transportation expertise  
are backed up by its control 
towers, highly trained staff and 
specialised cleanroom services.

MedTec control towers 
provide dedicated client service, 
order management and call 
centre services. The company’s 
service professionals monitor 
clients' orders and shipments 24 
hours a day. And so can clients  
– right down to the last detail  
– with MySEKO, a customisable, 
comprehensive web-based 
portal that produces complete 
supply chain visibility in a single 
global platform. It provides the 
ability to complete bookings 
using the most cost-effective 
routes and carriers, receive 
instant tracking and tracing, 
manage inventory, collect 
extensive amounts of data for 
financial and operational KPI 
analysis, run customised reports 

SEKO provide the best in logistics, 
warehousing and transportation.

USB 3.0 cable with UL recognition: 
continuously flexible and suitable for 
cable tracks.
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and view real-time metrics in 
the management dashboard.  
The result is maximum process 
knowledge, efficiency, and 
visibility for the customer.

SEKO MedTec Solutions is  
a proud part of SEKO Logistics. 
Founded in 1976, SEKO Logistics 
has more than 120 offices in 
over 40 countries.

Further information
SEKO MedTec Solutions
www.sekologistics.com

A reliable, cost-effective 
and disposable 
connector system

Smiths Interconnect’s Eclipta 
ECL series features high-
performance, edge-card 
technology designed to  
enable quick and reliable 
connections, while delivering 
the serviceability and 
affordability required by a  
broad range of critical medical 
devices. Eclipta’s easy assembly 
and high-density design makes 
it the ideal connector system for 
disposable medical applications.

For electrophysiology 
catheter applications, Eclipta 
connectors bridge the gap 
between the catheter and the 
extension cable. A standout 
feature of Eclipta is the fact 
that the printed circuit board 
(PCB) acts as the contact in  
the connector. Since the board 
is part of a disposable device,  
it eliminates the cost of using  
a contact system. In addition, 
its plug-and-play design 
provides effortless termination 
and virtually eliminates the 
potential contact damage 
associated with the termination 
process. An added benefit  
of incorporating the  
board inside the connector  
is the ability to add active-

surface mount components, 
such as electrically erasable 
programmable read-only 
memory (EEPROM), to  
either side of the board.

Eclipta’s storage/processing 
temperature ranges -40–135°C, 
which allows use with standard 
sterilisation protocols, including 
autoclave, ethylene oxide (EtO) 
and STERRAD. Its high-mating 
lifetime of up to 2,500 cycles 
increases the mean time 
between failures (MTBF), 
and the fingerproof contacts 
on the reusable side contribute 
to the safety of patients and 
medical personnel.

Eclipta has been  
developed to deliver benefits 
to healthcare providers, while 
addressing their real-world 
manufacturing process needs, 
as its component design 
facilitates easy assembly and 
increased labour efficiency. 
Additional benefits include  
the mass termination of 
catheter wires directly to  
the PCB in the disposable  
and reusable sides, scalability, 
customisation and the 
possibility to be reworked  
on the reusable side. 

Further information
Smiths Interconnect
www.smithsinterconnect.com 

Quality guide wires

SP Medical is a Danish 
company with more than  
30 years of experience in the 
development, manufacture  
and sale of guide wires for  
the medical industry. Over  
the past 30 years, SP Medical 
has built up its knowledge of 
polytetrafluoroethylene-coated 
products and medical devices 

for leading suppliers, such  
as those that supply sterile-
packed guide wires, or offer 
guide wires on an original 
equipment manufacturer basis.

It is SP Medical’s goal to 
offer its customers a complete 
range of high-quality guide 
wires and special features,  
if required. The company 
focuses on core competency 
within the discipline of its 
guide-wire manufacturing 
process, so as to be able  
to offer optimal professional 
consultancy and development 
to all of its customers at  
all stages of their projects.

Further information
SP Medical
www.sp-medical.com

Easy mini-tablet 
administration

IQ-Dose (intuitive and  
quick-dose) is an efficient, 
easy-to-use device made  
for dosing and counting  
mini-tablets. It is especially 
useful during trial phases for 
paediatric medicine, but also 
for specific treatments for 
things such as Parkinson’s 
disease, oncology treatment, 
psychiatrics and more. This 
new solid form of pellet allows 
the administration of tiny 
doses, exactly adjusted  
to a patient’s needs; the 
disadvantage, however, is  
that the small size of the pills 
make them difficult to count.

Stiplastics has developed a 
new device for mini-tablets that 
makes it easier to take this kind  
of treatment. The IQ-Dose is a 
new solution for overcoming the 
difficulties of administering mini-
tablets. Hygienic and accurate, 
the device allows the selection of 
the exact quantity of mini-tablets 
prescribed, from one to 24, in  
one go, without the need for  
any contact with the hands. The 
device removes the need to count 
one by one, which reduces the 
risk of error and spillage, and it 
permits the personalisation of 
dosage so that medicine can  
be administered to the letter. It 
also makes it easier to adjust the  
dose gradually, depending on the 
response to treatment. The device 
is easy to use, simply: 

nn select the amount required 
by sliding the ruler up to  
the desired number

nn remove the cap and plug  
the device directly onto the 
original medicine container

nn turn it upside down until  
the device’s holes are filled

nn release the pills into a  
cup and take as dictated  
by the prescription.

The IQ-Dose system is 
ergonomic, intuitive to use, 
customisable and adaptable  
to different sizes of tablets.

Further information
Stiplastics Healthcaring
www.stiplastics.com

EMS provider  
offers complete  
OEM/ODM solutions
Telefield is a leading Hong Kong-
based electronics manufacturing 
service (EMS) provider of original 
equipment manufacturer (OEM), 
original design manufacturer 
(ODM), consumer and professional 
products in the South China 
region, with more than 25 years  
of experience serving European, 
US and Japanese customers. On 
top of pure OEM projects, it also 
undertakes joint development with 

The IQ-Dose is specially designed for 
administering mini-tablets.

SP Medical offers a wide range of guide 
wires for use in angiography, cardiology, 
urology and gastroenterology.

Eclipta is suitable for disposable 
medical applications.
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clients, and manufactures medical 
and healthcare products, with 
design-for-manufacturability 
proposals for better and more 
competitive products.

The company is ISO 9001, ISO 
14001 and ISO 134850-certified, 
providing integrated EMS (OEM 
and ODM) services of electronic 
assembly and plastic moulding. It 
is capable of supporting all kinds  
of medical-product manufacturing 
with the right kind of production 
set-up and cleanroom facilities.  
Its experienced engineers and 
production personnel ensure  
that all stringent quality standards 
and regulatory compliance 
requirements are well met. 

Telefield can especially provide 
services for medical areas that 
require innovative and practical 
products to help in diagnosing, 
alleviating and monitoring human 
statuses in relation to sickness and 
other specific body conditions.

Seeing is believing; customers 
are welcome to visit Telefield’s 
factory, where the company  
would relish the chance to  
offer its manufacturing expertise 
and ideas for their products.

Further information
Telefield
www.telefield.com.hk
kevin.lee@telefield.com.hk

Cross-roller ring 
for robots
With the new cross-roller ring RF, 
THK is expanding its already large, 
unrivalled range of cross-roller 
rings, with a particular suitability 
as rotary bearing for robots.

The cross-roller ring RF reduces 
the total weight of a construction, 
due to its unique design with a 
flange. It also allows direct 
mounting to the shaft and housing, 

making a housing flange 
unnecessary, which reduces the 
number of assembly steps and 
parts required.

THK’s cross-roller rings  
are particularly powerful cylindrical 
roller bearings for momentary  
loads and loads from all directions, 
including those from the axial and 
radial directions. This is achieved 
by the crosswise arrangement of 
the cylindrical rollers, which roll in 
right-angle ground raceways.

THK offers the cross-roller ring 
RF with or without an inner flange. 
With an inner flange, the bearings 
are offered with inner diameters  
of 20–95mmm, and without  
an inner flange that has inner 
diameters of 40–120mm.

Further information
THK
www.thk.com

Graphics that deliver

Surgeons rely on graphic support 
systems when performing surgery 
in the operating room. Such 
systems have to deliver the highest 
performance in real time and  
in the most crucial situations.

Technology expert TQ’s 
extended portfolio of embedded 
modules for medical technology 
includes the TQMx70EB, which 
has been designed for high- 
end computing and graphics 
capabilities, combined with  
real-time application. This 

is required by modern surgical 
support robots for detail 
visualisations during operations.

The Computer-on-Module 
(COM) Express basic (type six) 
module, TQMxx70EB, supports 
Intel Core i3, i5 and i7 7000E 
series processors, with a quad 
core of up to 3.7GHz/8MB cache. 
For server-like applications, the 
module also supports quad core 
Intel Xeon E3-1500 v6 processors. 
The high-end module has an 
improved central processing  
unit and graphics performance. 
Equipped with ten-bit codecs 
(high efficiency video coding/
VP9), the module delivers high-
colour fidelity graphics content. 
Solid-state drive mass storage 
devices, like Intel Optane, with 3D 
XPoint technology are supported, 
resulting in less read/write latency 
and high-data throughput. 

The integrated Intel GT2 
graphics controller supports three 
independent display outputs with 
up to 4K resolution at 60Hz, and 
the 3D and rendering performance 
that is required in modern surgical 
technology. The latest power and 
performance optimising functions, 
such as Intel Turbo Boost 
Technology 2.0 and Enhanced 
Intel SpeedStep Technology, enable 
users to have a comprehensive 
experience, while using moderate 
power consumption.

Further information
TQ
www.tq-group.com

New 450W medical 
power supplies
The TPP 450 Series of 450W AC/
DC power supplies feature a 
reinforced double I/O isolation 
system designed to the latest 
medical safety standards.  
The earth leakage current is  
below 100μA, which makes the 
units suitable for body floating 
applications. The excellent 
efficiency of up to 94% allows  
a high power density for the 
standard 3×5×1.58in packaging 
format. The forced-air cooling full-

load operating temperature range 
is –40 to 50°C, while it goes up  
to 85°C with 50% load derating. 
Natural convection cooled power 
is 320W up to 50°C and 150W at 
85°C. This means customers can 
power medical devices in a quiet 
and hygienic way as they don’t 
need to run a fan to cool the power 
supply. They come with an active 
power factor correction and the 
EMC characteristic is dedicated  
for applications in industrial and 
domestic fields. High reliability is 
provided by the use of industrial-
quality-grade components and  
an excellent thermal management. 
This makes the products an ideal 
solution for medical devices and  
for demanding applications that 
are safety and space critical. Some 
key features of the products are:

nn highest power density for 
convection and conduction 
cooled medical power supplies 
in 3×5in package

nn extended operating 
temperature range of –40  
to 85°C

nn certified to IEC/EN/ES 60601-1 
3rd edition for 2xMOPP and 
IEC/EN/UL 62368-1

nn risk management process 
according to ISO 14971, 
including risk management file 
EMC compliance to IEC/EN/
ES 60601-2 4th edition

nn acceptance criteria 
for electronic assemblies 
according to IPC-A-610 Level 
3 highest efficiency up to 94%

nn isolation (4000 VAC) 
and leakage current 
(< 100µA) rated for body 
floating applications

nn standard features: 5 VDC 
standby output, 12 VDC  
auxiliary output, remote on/off

Traco Electronics' new power supplies 
are flexible, powerful and quiet.

TQ’s modules use high-quality 
graphics and real-time application.

The cross-roller ring RF.

Telefield provides complete OEM/
ODM solutions.
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nn operational up to a maximum 
of 5000m altitude

nn TPP450 (enclosed package)

nn thermally efficient  
design allows fanless 
operation up to 320W  
at full load

nn variable fan speed controller 
allows quiet operation

nn thermally efficient design 
allows convection cooled 
operation up to 320W  
at full load

nn an integrated variable  
fan speed controller  
allows for an easy use  
of an external fan.

Further information
Traco Electronics
www.tracopower.com

Dynamic fatigue testing 
of dental implants

With its state-of-the-art 
ServoElectric drive, walter+bai 
offers fluid-free, non-hydraulic, 
fatigue-rated systems that are 
specifically designed for testing in 
accordance with ISO 14801. The 
drive represents the latest versatile 
and reliable fatigue-rated drive 
technology, providing backlash-
free motion with no fluid 
compressibility to compromise 
position accuracy. It is the ideal 
solution for laboratories that desire 
a compact, space-saving, clean 
and quiet system for testing 
dental implants, and needs no 
environmental consideration  
and virtually no maintenance. 

The LFV-E series of 
electrodynamic testing machines 
provides highly accurate force and 
motion measurement. Its closed-
loop control, in combination with 
walter+bai’s latest ultra-high-
speed and high-resolution digital 

control system, PCS8000, has a 
closed-loop rate of 14.4kHz and 
24-bit resolution. Tests can be 
performed in the full frequency 
range up to 15Hz, as specified in 
the ISO standard. 

The systems are supplied 
complete with a loading device, 
specimen holder, bath for testing 
in saline or a physiologic medium, 
and temperature-control system. 
Specimen holders are available  
for fixed, 30° loading or have the 
ability to adjust the implant axis in 
order for implants to be tested with 
or without angled connectors.

The DION7 application software 
offers an easy-to-operate, intuitive 
and highly visual environment to 
run tests, with the possibility for 
statistical analysis. Predefined 
templates, complying with the ISO 
standard, make operation of the 
machine easy and user friendly.

Further information
walter+bai
www.walterbai.com

Pump solutions for 
medical device and 
diagnostic instruments

Watson-Marlow peristaltic 
pumps are fitted as original 
equipment to a vast range of 
products where accurate, safe 
and reliable transfer, metering 
and dosing duties are required.  

Watson-Marlow offers a wealth 
of experience in developing 
OEM pump solutions for products 
ranging from fermenters and 
bioreactors to keyhole surgery 
equipment. The company provides 
the unique service of dedicated 
engineering teams for OEM 
customer projects, working  
with customers’ research and 
development engineers to validate 

pump performance and support 
integration into existing electronics 
and controls so as to achieve 
necessary design approvals. This  
is especially relevant to motors and 
drives to ensure accurate control  
of pump flow rate through varying 
fluid system conditions. Key 
benefits to the pumps include:

nn no pump or fluid 
contamination

nn no valves, seals or glands

nn accurate and repeatable  
flow rates

nn easy installation, operation 
and maintenance

nn reversible flow direction

nn self-priming and dry running.

As one of the world’s  
largest OEM peristaltic pump 
companies, Watson-Marlow has 
spearheaded the development  
of peristaltic pump technology  
for over 50 years. The company 
culture is one of quality, service 
and knowledge, delivering 
superbly engineered pumps  
that are unmatched in terms of 
functionality, styling and reliability.

The company’s peristaltic 
pumps are available for OEM use 
at flow rates from microliters per 
minute to 300gpm, and from one  
to 32 channels of flow. Pumpheads, 
geared motors, faceplates and 
speed controllers are all available 
to meet customers’ specific 
application requirements.

Further information
Watson-Marlow
www.watson-marlow.com

Adhesive components 
that are a cut above
Zenith Adhesive Components 
(ZAC) has formally launched its 
new customer experience area. 
Current and potential customers 
can now visit to interact with  
a vast array of medical-grade 
materials. This has been organised 
to help customers choose the  
most relevant option for use within 
medical devices, as well as skin 
attachment of their new devices.  
It is a one-stop shop where 

customer-specific requirements 
can be thoroughly considered or 
drawn up, and the visitor can leave 
with readily mocked-up samples  
to bring with them for initial trials. 
With the recent arrival of state-of-
the art laser cutting machinery, it is 
possible to have sample materials 
cut to exact customer drawings  
to accelerate the new product 
development process.

Established in Athlone, Ireland, 
in 2012, the company converts  
and die-cuts large rolls of adhesive, 
foam, felt, specialist foils, plastic 
films, and non-woven fabrics, and 
can laminate several layers of each 
to create customer-specific shapes 
and subassemblies for a whole 
range of uses. ZAC has previously 
created customised shapes  
for gasketing, filtering, sound 
management, surface protection, 
wound-care dressings, double-
sided tape pre-cuts, foam spacers 
and optical films, along with many 
more applications.

The company is particularly 
interested in projects involving 
complexity, innovation and high-
tech materials for use in high-
value applications. Some recent 
examples include an overlaminate 
for holding a muscle stimulation 
device to the legs, and a high-
moisture-barrier adhesive  
filmdie cut for use in a blood-
monitoring device.

Anything that involves novel 
and useful applications requiring 
subcomponents or external  
body attachments is of interest to 
ZAC, a company that promises to 
always deliver a speedy response 
to any sample or pricing request.

Further information
Zenith Adhesive Components
www.zac.ie

ZAC is especially interested in projects 
using complex or innovative materials.

Watson-Marlow is of the world’s largest 
OEM peristaltic pump companies.

The LFV-E series offers high-quality 
ISO 14801-compliant testing. 
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Every day, our papers, films, nets and nonwovens are used in a diverse range 
of products for medical applications in wound care, filtration, and consumer 
care. As experts in highly engineered, high-quality materials made from fibers, 
resins and polymers, we provide solutions to make your products stronger, more 
durable and with increased performance. 

We’re SWM. What can we engineer for you?

You have probably used an  
SWM medical product without even knowing it!
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Performance. Value. Quality.

Learn more at: 
swmintl.com

Contact us at:  
ams@swmintl.com
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