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CUSTOM 
MOUNTING 
SOLUTIONS
Innovative specializes in  
custom product configuration 
and OEM development.  
Tap into our design and engineering 
resources for your technology 
mounting requirements.

Innovative has worked with such prestigious healthcare institutions and partners as: American Red Cross, Astra Zeneca, 
Beckman Coulter, Carstens, Childrens Hospital Los Angeles, Fresenius Medical Care, Jefferson University Hospitals, 
Lilly, Mayo Clinic, Siemens, Thermo Scientific, Vanderbilt University Medical Center.
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Let us create a unique mounting solution for your medical equipment. InnovativeWorkspaces.com
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Editorial

We are there 
when reliability  
is of top priority.

www.first-sensor.com

Our innovative sensor solutions  
make medical devices even safer  
and more efficient.

Why do many people have the best ideas while they take a
shower? Simply because they allow thoughts to flow free-
ly. By the way, that is basically what artificial intelligence

does. Artificial Intelligence is one of the most important future to-
pics. This is at least the result of a study the association VDE has
executed in November 2018. Even though 41 percent of the ques-
tioned managers, research heads and university professors feel
that European countries arewell-positioned, the leading position is
rooted in the USA (59%), China (39%) and Israel (31%) followed
by Japan and South Korea (17% each). Only 3% of the individuals
surveyed consider Germany as a trendsetter in this connection.

Why are other nations ahead of European countries like Germany?

A crucial factor are surely research funds. USA and China invest
high amounts in research and development of artificial intelligen-
ce. An additional criterion are data records. After all, algorithmsare
going through a huge amount of data in order to reach a conclusion.
Therefore, artificial intelligence and data analysis are a real dream
team. At the same time, data privacy statements are likely to pre-
vent pertinent development in Europe.

Of course, data security presents an important topic. The interna-
tionalmarket has established a particular confidence in safety pro-
ducts made in Germany. The very strict privacy policy benefits he-
re. Consequently, this is the very point where we need to start to bu-
ild up knowhow in order to make sure that European medical
technics continue to be state of the art.

Carola Tesche, Editor-in-Chief
c.tesche@mgo-fachverlage.de

A Real Dream Team

@ www.med-eng.de/
m.med-eng.de
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System Platform for
Time-Pressure Dosing
If liquidmedia are to beprecisely
filled in small and varying
amounts inmedical or laboratory
technology, time-pressure
dosing is often a perfectly suited
flexible method.

Complex and Flexible at the
same Time
The company BGS BETA-GAM-
MA-SERVICE GmbH& Co. KG,
in short BGS, treats products
with high-energy rays in order to
convert them into a sterile state
or to optimise the product
characteristics.

The new Sharp, Authentic and
Efficient

Richard Wolf GmbH raises
image quality in endoscopy to a

new level with pin-sharp 4K
resolution technology.
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FAULHABER drive systems
As pioneer and founder of a high-tech industry, FAULHABER is among themost innova-
tive companies in Germany. For the new 1660 ... BHx series, the drive
specialist once again fundamentally re-examined the physical princip-
les of electromagnetic power generation and developed a drive which,
in a market comparison, sets new standards: with respect to installati-
on space and weight, the 1660 ... BHx series delivers values that were
inconceivable just a short time ago – at higher speeds and with lower
noise and heat development. This drive series is thereby predestined
for medical handpieces with high power requirements in applications
with limited installation space.

FDR. FRITZ FAULHABER GMBH & CO. KG

D-71101 Schönaich
www.faulhaber.com
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for active implants

 Micro Systems Technologies 
 Neuhofstrasse 4, CH-6340 Baar, Switzerland  
Phone +41 (44) 804 63 00
info@mst.com

MST Group. Active around the globe, the  
Micro Systems Technologies (MST) Group 
consists of four technology companies 
with more than 1100 employees in three 
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IN THE PALM OF YOUR
HANDS
It wasn't all that long ago when handpieces for delicate

one-handed tasks were supplied with an external drive
source. The handpiece with integrated drive unit was

simply too heavy to hold with one hand while at the same time
moving the tool with a high degree of accuracy. So the motor
was put in a box and the drive power was transmitted to the
rotating tool via flexible shafts. One drawback was that the
shafts had their own intrinsic weight, and their low flexibility
dramatically limited the range of movement and power effi-
ciency. And the same is true for the pneumatic variant, where
the tool is operated with compressed air which results inmore
noise and less precise control. However, this variant is not fea-
sible for medical applications to begin with.

Patients benefit frommotor performance

The rapid development inmotor technology in particular is the
reason why such shaft-driven handpieces are nowadays only
admired in technologymuseums. Today's successors get their
power from small electric motors that fit conveniently into
common housings. Combined with the latest high perfor-
mance batteries, they can even dowithout electrical lines. For
use in themedical field, robotics, lab equipment or thewatch-
making industry, the motor with a diameter of 16 millimetres
has established itself as the standard. These drives have been

used for many years, and they have proven themselves in the
handpieces of various machineries.

Butwhenanewstandard is achieved, new requirements emer-
ge once again. Advancements in medical science, such as for
dental treatments or musculoskeletal operations, enable inc-
reasingly comprehensive treatment options. This may require
very lengthy treatment, which can be highly taxing on the phy-
sician. Even themachines used are often required to work ext-
remely hard during frequent use.

New knowledge, methods and systems now ensure that diffi-
cult root canal treatment procedures can today be performed
successfully andwithminimal discomfort for the patient.New
powerful and lightweight hand tools using modern drive tech-
nology have made a significant contribution to this.

Electromagnetic principles rethought

FAULHABER has thus developed an entirely new, 2-pole,
brushless 16-millimetre motor. The new 1660…BHT/BHS
series demonstrates that amotorwith this dimension can offer
significantly more power than previous models. „We took a
very fundamental approach to this question and re-examined
the physical principles of electromagnetic power generation,“
explains product manager Silvio Taraborrelli. „The basis of
these principles is the so-called Lorentz force, which arises
from the interaction of magnetic field and flow of charge. This
force is used in full when the wire of the coil is perpendicular
to the magnetic field. With the traditional angled winding of

For working comfortably, every gramof the handpieced a doctor needs
to hold during treatment counts. Motion technology as small and as
strong as possible is required at the same time.

A powerful and robust high-
performance motor that can
work quietly and without dis-
ruptive vibration: The new
1660...BHx series from FAUL-
HABER is setting new stan-
dards on this point, and it
yields the greatest torque from
this motor format compared to
market competitors.

6

»



AMONG MORE THAN 800  
INTERNATIONAL COMPANIES, 

ARE ALREADY ACTIVE IN THE FIELD  
OF DESIGN AND MANUFACTURING  

OF MEDICAL DEVICES

365

THE MOST IMPORTANT MEDTEC  
GATHERING OF SWITZERLAND

WWW. E P H J . C H

INTERNATIONAL TRADE SHOW
HIGH-PRECISION LEADER
WATCHMAKING AND JEWELLERY - MICROTECHNOLOGIES – MEDTECH

18 - 21 JUNE 2019
GENEVA PALEXPO



MEDengineering INTERNATIONAL 2019 www.med-eng.de

MEDComponents Motion Technology

Im
ag
es
:D

R
:F
R
IT
Z
FA

U
LH

AB
ER

G
M
BH

&
CO

.K
G

the coils, part of the Lorentz force is lost which is whywe deve-
loped a new winding technology. With this so-called segment
winding, we can now optimally align a large part of thewire. As
a result, we get muchmore power with the same diameter, sa-
me amount of copper and same power consumption.“

The new motor is available in two versions to accommodate
different requirements. The1660…BHTmodel –HTstanding
for „high torque“ – has been optimised with regard to the ma-
ximum continuous torque of 18,7 mNm, this version is also
capable to deliver intermittent torque above 30 mNm for ap-
plication requiring impulsive cycles. The 1660…BHS can
achieves high-speed up to 100,000 revolutions per minute
and is dedicated to applications where the motor is operating
almost continuously or in handtools where the unit operates
for extended period.

Load change and continuous operation

Besides these differing characteristics, the two variants of the
motor offer similar benefits. These include, among other
things, particularly quiet and practically vibration-free run-
ning, which facilitates handling the machine over a long peri-
od of time. Since a particularly large part of the energy used is

converted into motion, heat dissipation is no problem either –
the handpiece remains relatively cool for the most common
application requirements. This is especially the case for inten-
sive operation with short-term overload conditions. The rug-
ged, small motors can easily handle both continuous or inter-
mittent use scenarios, while they can process highly dynamic
movement patterns at the same time.

The extremely flat speed-torque curve down to 95 rpm/mNm
allows a very high motor performance, easy control and helps
to avoid large speed drops under variable load conditions.
One of the strengths of the new motor series is also the preci-
sely adapted electronics. They are equipped as standard with
digitalHall sensors and can therefore also be operatedwithout
an encoder. If this does not suffice, the motor can be combi-
ned with high-resolution incremental magnetic encoders.

Pre-loaded ball bearings ensure that the motors can easily
withstand the radial and axial forces that the handpiece is
subjected to. They are designed for an extremely long service
life. Themotor can work without and with gearhead. In the se-
cond case, numerous matching precision gearheads are avai-
lable. Product manager Silvio Taraborrelli is convinced: „This
motor relieves the hand holding themachine. This then offers
more freedom for highly precise work.“

Author:
Ellen-Christine Reiff, Redaktionsbüro Stutensee

Author:
Dipl.-Ing. (BA) Andreas Seegen, Leiter Marketing
DR. FRITZ FAULHABER GMBH& CO. KG

Brushless DC-drives from the series 1660 as powerful drive solution
for handhelds in various sectors.

Individually wrapped segments will be inserted overlapping. It is thus
possible to fit in a huge amount of copper. The high copper content
increases the performance of the motor.

CONTACT

DR. FRITZ FAULHABER GMBH
& CO. KG
Daimlerstr. 23/25
D-71101 Schönaich
Phone +49 7031 63 80
www.faulhaber.com
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Your partner in medical technology
Sphinx Tools Ltd. sets standards for optimum quality and security. As a partner and OEM 
manufacturer of high-quality instruments in the �eld of medical technology, we have acquired 
an extensive knowledge base. Our in-depth expertise is based on longstanding partnerships 
with leading international medical technology companies.

Company Pro�le

Sphinx Tools Ltd.
Switzerland 

Gewerbestrasse 1 
CH-4552 Derendingen 

Phone +41 32 671 21 00 
info@sphinx-tools.ch 
www.sphinx-tools.ch

Corporate pro�le 
More than 50 years of 
 experience in the �eld 

of  medical technol-
ogy.  Specialisation in the 
 manufacturing of cutting 

 geometries such as drills, 
 milling cutters, taps, etc.

The cutting edge geometry technology from 
Sphinx Tools Ltd. guarantees low torque and 
thus a lower heat generation. The precisely 
ground and burrless instruments are ex-
tremely durable even under the most chal-
lenging conditions and can be sterilised over 
and over again. Our development depart-
ment is a hightech laboratory specialising in 
measurements to within a thousandth of a 
millimeter. We ensure that our customers 
can use their instruments with absolute 
precision and in the best interests of patient 
health.

Quality management system  
in compliance with

 ■  DIN ISO 9001:2015
 ■  EN DIN ISO 13485:2016
 ■  FDA registration: 3010871687

Clean room
We are operable for cleaning and packaging 
in accordance with GMP (Good Manufactur-
ing Practice) in our own clean room approved 
of category 8 ISO 14644-1

Products

 ■  Surgical bone drills
 ■  Cannulated instruments
 ■  Thread cutters
 ■  Schanz screws
 ■  Wire drills
 ■  Steinmann pins
 ■  Dental drills
 ■  Screwdrivers

Expertise

 ■  Long-term partner in the medical technol-
ogy sector as OEM manufacturer

 ■  Support with the selection of materials and 
construction

 ■  More than 100 years of machining expertise
 ■  Know-how in the processing of high-quality 
materials

 ■  High �exibility
 ■  Complete supplier
 ■  Optimal manufacturing solutions for small 
and large series production

 ■  Delivery times according to customer’s 
request
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YOUR ONE STOP SOLUTION
FOR VERSATILE DRIVES

bMotion is Bühler Motor's new initiative for a completely innova-
tive platform of DC motors, gear boxes, brakes and encoders,

which fit perfectly together. bMotion exceptional compared to existing solu-
tions on the market; but there is even more that makes bMotion a competi-
tive solution.

bMotion is a highly modular and easy-to-combine drive platform consisting
of countless predefined variants. Within this new product line are pre-vali-
dated and market specific combinations, now available to new and existing
customers. With this new platform, Buehler Motor offers excellent applica-
tion support and fixed lead times for samples, pre-series parts, and series
parts. This process creates added value for the customer and makes bMo-
tion a seamless customer service experience.

The customer already experiences benefits in the development phase. The
advantage with bMotion our customers will get visibility into the wide spect-
rum of solutions. Different drives in a customer’s application can be selected
from Bühler as a single source. Similarly, drive combinations for unique mar-
ket requirements are also available. Overall, Bühler will cover the market re-

quirements and application-specific needs of the customer. For instance,
there are several combinations available for building doors which are tailored
for low cogging and low back-drive-torque to protect the safety needs of our
customers. Strong and environmentally-proofed solutions for farming are
available, as well as, durable and quiet drives for medical applications. Un-
deniably, the flexibility of the drives is also appropriate for industrial appli-
cations in industrialization. Additionally, the platform offers cost savings in
all applications where the lifetime of a BLDC motor is not required.

Furthermore the main benefit for our customers is the drive solution does not
need not to be developed customer specific but the solution can be configured
to each customer’s requirements (configure-to-order). This decreases our
customer’s development and implementation timing as well as their costs.
The expedited development does not mean a sacrifice in quality. Bühler Motor
offers superior support over the complete product life cycle; also, we are very
aware that the development phase is essential to the success of the custo-
mer’s project. Even though standardization is a part of the new platform,
customizations are always possible. Lastly, it does not matter what customi-
zation is required e.g. windings, pinions as well as special shaft length, EMC
suppression and temperature sensors are all customizable.

To cover the increased need for predictive maintenance, temperature sen-
sors are available for condition monitoring. To offer such flexibility paired
with fixed lead times, Bühler Motor implemented new processes to realize
this goal for new and existing customers. Likewise, Bühler completely chan-
ged over to a digital order management system, which allows for fast, effi-
cient processing of orders, and creates a production environment that is
resourceful. This way lot sizes down to 200 pieces can be handled.

In addition, this advanced manufacturing concept includes full traceability of
materials, process values, and motor performance data. Moreover, it incorpo-
rates the Bühler Motor Quality Management philosophy. To summarize, the
customer benefits of Bühler Motor’s new bMotion drive platform can be done
very succinctly. Our customer benefits include but are not limited to the follo-
wing: technical excellence, defined, short delivery times and competitive
prices combined with exceptional customer service throughout the entire pro-
duct life cycle. Unquestionably, our benefits add value to the customer and
optimizes their total-cost-of-ownership. www.buehlermotor.com

STAINLESS STEEL DISTANCE COUPLING EWLC
ENEMACMaschinentechnik GmbH offers a new product
line, the distance coupling EWLC. Even in difficult areas,

such as medicine technology, long distant shafts have to be con-
nected often.Distance couplings havebe-
en created in order to avoid complex and
cost-intensive design work for necessary
intermediate bearing arrangements. The
distance coupling EWLC, with an overall

length of up to 3m, has a length-variable intermediate pipemade
of stainless steel A2 or A4, which is adapted according to custo-
mer’s requirements. This pipe is connected with twometal bel-

lows couplings made of stainless steel A4. In many cases, the
EWLC distance coupling can be used as a play-free connection,
power train or synchronous shaft. Misalignments, in particular
parallel offsets, can be compensated with this type in a conside-
rable range. The half-shell hubs facilitate the assembly and gua-
rantee a safe, force-fitting connection. This type is extremly torsi-
onnally stiff and is suitable for high speeds up to 6000 rpm on low
moment of inertia. TheEWLC is available in 7 sizeswith a nominal
torque of up to 1200 Nm. Bore diameters between 7mm and 85
mm can be handeled.

www.enemac.de
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CPC (Colder Products Company), maker of quick disconnects (QDs)
designed specifically for liquid cooling use, has enhanced its LQ Se-

ries with easier to connect, more robust non-spill connectors for high-perfor-
mance computing and data center applications.

“As HPC manufacturers and data
center operators continue to migrate
to liquid cooling for their equipment,
we hear concerns about quick disconnects as a
potential point of vulnerability in liquid cooling systems,“ says
Dennis Downs, business manager, liquid cooling. “By working with tech cus-
tomers, CPC has developed quick disconnects specifically for liquid cooling
applications. Our LQ Series couplings are leak free, durable enough to with-
stand both years of use and corrosive fluids, and easy to use in tight spaces.“

CPC’s well-known LQ2, LQ4 and LQ6 Series quick disconnects now all feature
unique swivel configurations and an integrated thumb latch for easy, one-
handed operation in confined spaces like the server racks of large data centers.

In addition to the swivel joints, CPC reduced the force-to-connect by more
than 20 percent. The robust LQ4 and LQ6 QDs also can handle twice the

www.med-eng.de MEDengineering INTERNATIONAL 2019

Together with

Honorary sponsor

Connecting the medical technology supply chain

From the combination of Medtec Europe and

MT-CONNECT comes THE new event for Europe’s medical 

technology sector, fully focused on the entire value chain 

and offering a much greater international reach.

medteclive.com

HOME OF KNOW-HOW  
AND INNOVATION

BECOME AN EXHIBITOR TODAY!

Two strong  
partners  
join forces

NUREMBERG, GERMANYNUREMBERG, GERMANY
21-23.5.2019

MORE SECURE LIQUID
COOLING

original side load force and feature a 38% higher burst pressure rating than
before, offering additional protection from rough handling or use.

All LQ Series quick disconnects also feature a multilobed seal for redundant
protection against leakage and lasting shape retention during extended pe-
riods of connection. Multilobe seals provide greater sealing efficiency than
standard O-rings while requiring less force to connect. The non-spill design
allows disconnection under pressure without leaks—a critically important
factor in protecting electronics from exposure to fluid and enabling hot
swapping of equipment.

The upgraded LQ4 and LQ6 Series quick disconnects join the LQ2 Series, the
highest-flow capacity 1/8-inch connector in the liquid cooling industry. LQ2
Series connectors offer a 22 percent better flow coefficient than other 1/8-
inch connectors. Higher flow capacities reduce pressure drops by an ave-
rage of 34 percent, optimizing liquid cooling system performance.

“Couplings and QDs borrowed from other industries can result in subopti-
mal performance,“ said Downs. “Because the CPC LQ Series QDs were de-
signed for liquid cooling specifically, they are compatible with liquid cooling
solutions and resistant to valve corrosion. They’re also tested to 10,000 cyc-
les—double that of some other connectors—so manufacturers and opera-
tors can use the LQ Series with confidence.“

www.cpcworldwide.com
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Dunkermotoren offers with the modular construction kit highest
flexibility for customers. That it is possible to receive drives from
one source.

Design Meets Highest
Functionality
Friday evening - in the busy hustle and bustle of after-

work traffic, everyone just wants to get home from work
as quickly as possible in order to finally start the week-

end with the family. This is also the case at a main intersecti-
on, where the traffic light is actually set to red. Actually.

University Hospital Emergency Room 7:35 p.m.: Traffic acci-
dent with an injured person. After the drive with the ambu-
lance, it goes directly into the operating room. Blessing in dis-
guise applies to the patient, who is admitted to hospital with
only a few complicated bone fractures instead of life-threate-
ning injuries. Due to his body mass index over 30, the patient
is transferred to bariatric surgery. This is aimed at the treat-
ment of overweight patients. In order tomeet the increased re-
quirements in this area, the operating rooms in bariatric sur-
gery are specially equipped. Particular importance is attached
to the robustness of the devices and the relief of personnel du-
ring manual activities. The company Getinge offers require-
ment-oriented solutions. 175 years of experience in the de-
velopment of operating tables are reflected in these products.
One of these newly developed products is the Maquet Meera

operating table. It is a mobile operating table as a further de-
velopment of the already established productsMaquet Alpha-
star PRO and Maquet Betastar . During the development, Ge-
tinge incorporated the advantages of the predecessor models
into theMaquet Meera product. Maquet Meera combines hig-
hest patient comfort, user friendliness and economy.

Themobile operating table doesn’t only convinc by its stability
and extrememobility, but also by its design. TheMaquetMee-
ra is one of the winners of the famous iF label. It won the iF
DESIGNAWARD2016 In the categoryMedicine / Healthcare.
For 60 years, the iF Design Award has been considered one of
the world's most influential industrial design awards. With a
maximumpatient weight of 250 kg and a total load capacity of
454 kg, the operating table offers full stability and mobility.
Getinge is focusing on an integrated travel drive for the imple-
mentation ofmobility. Tomove the table, it is raised electrical-
ly. The four double castors allow the operating tablemaximum
mobility in every direction. In combination with the sensor
drive, the table with integrated travel drive can be moved pre-
cisely and steplessly - forwards and backwards. In the narrow

12
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corridors of an operating wing, Maquet Meera offers users er-
gonomic and safe patient transport. SensorDrive creates safe-
ty in the operating theatre and relieves the hospital staff be-
cause the table no longer has to bemovedmanually. By retrac-
ting the castors, the electrical detection sets the operating
table foot completely on the ground.

The central component of the sensor drive is a motor solution
from Dunkermotoren. As a manufacturer of electrical drive
technology,Dunkermotorendistinguishes itself by itsmodular
construction system. In a specification, the customer defines
the requirements with regard to installation space, speed and
torque for the application. With the modular system, Dunker-
motoren has the option of implementing a customer-specific
and economically attractivemotor solutionwhen selecting the
right motor, gearbox, encoder and brake. At Getinge and the
mobile drive unit, Dunkermotoren is going one step further
now. Dunkermotoren becomes a system supplier who has op-
timized and further developed the complete drive unit toge-
ther with Getinge.

In addition to the drive combinatorics of the GR 63, a brush
type DCmotor and the SG 80 a worm gearbox as the basis, the
scope of supplying the complete system also includes the as-
sembly of the roller, springs, cylinders and other mechanical
components. Nevertheless, the design authority of the entire
assembly is still at Getinge.

The challenge in this drive unit project was tomeet the increas-
ed requirements of themedicalmarket. Such a project can only
be realized with a partnership-based and cross-company co-
operation with regard to qualification and validation within the
various areas of responsibility. The requirement for supplier op-
timization in the medical market can be implemented with the
expansion to a system supplier. For Getinge, the motivation is
reducing the supplier base and shortening the supply chain.
This significantly reduces the involved effort in supplier ma-
nagement for the OEM. In order to evolve from a component

supplier to a system supplier, some organizational, process and
production-related adjustments are necessary. Dunkermotoren
has gladly accepted and implemented this challenge.

The development of Dunkermotoren to a system supplier is a
completely new practical experience and knowledge. To date,
the motor manufacturer has only had an insight into the tech-
nical requirements of the application. By expanding the scope
of supply, Dunkermotoren can now incorporate the design and
selection of the drive into the overall system at an early stage.
In addition, the interface between the drive and the applicati-
on can be optimized. Another positive aspect is also direct
communication between the individual departments and the
customer and supplier. This allows the development a redu-
ced time of new and product optimizations to be implemented
more quickly.

First positive experiences with the implementation of a pro-
ject as a system supplier could be gained with the operating
table Maquet Meera. Further projects are currently being im-
plemented with well-known customers in themedical techno-
logy sector. Previously, the supplier's focus was more on the
selection of the drive in relation to the application. This has
now changed with the stronger integration into the customer's
overall system. The additional information on the Maquet
Meera product has led to a wider perspective and thus a better
understanding of the needs of users and patients. The acci-
dent patient from obesity surgery was optimally treated with
the productMaquetMeera. The flexible travel drivewas an im-
portant support. As a system supplier, Dunkermotoren was al-
so able to make a small contribution to the patient's recovery.
In the field of medical technology, Dunkermotoren has estab-
lished itself in numerous fields of applications. With its exis-
ting product portfolio of brushless and brushedDCmotors, AC
motors and linear systems that can be combined with gearbo-
xes, brakes and encoders, the motor manufacturer offers cus-
tomer specific solutions. In addition to operating tables,
MRT/CT applications, laboratory applications, pumps, X-ray
applications and rehabilitation equipment are among the
main applications.

Author:
Axel Winterhalter, Key Account Manager Healthcare
Dunkermotoren GmbH

The drive consists of a brushedmotor GR 63 and a worm gear SG 80,
a roll, springs, sclinder and other mechanical parts.

CONTACT

Dunkermotoren GmbH
Allmendstr. 11
D-79848 Bonndorf
Phone +49 7703 93 00
www.dunkermotoren.de
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Marsi Bionics develops exoskeletons for children. Because young
people are still growing, developing this type of exoskeleton is a
great challenge for the skills of engineers.

A Great Leap for Little
Legs
We've all seen them in action films, comics, and com-

puter games: exoskeletons that give people unimagi-
ned powers and equip them with all kinds of techni-

cal tricks. Devices that support people's motor systems do not
just exist in the realm of fiction – although the real-life exem-
plars are not quite as spectacular as their Hollywood counter-
parts. They are made largely for people suffering from paraly-
sis or muscular dystrophy.

One of the obstacles is that these technically sophisticated exos-
keletons are very expensive. Whether they will eventually make
wheelchairs obsolete in years or decades remains to be seen.

Because exoskeletons are usually rigid constructions that move
only in the joints, they are predominantly used by adults. There
is no risk that the exoskeleton will stop being a good fit. But it's
another story with children. An exoskeleton that fits a six-year
old like a glovemaybemuch too small by the time the child turns
seven. An additional complication for peoplewithmuscular dys-
trophy is that their muscle mass decreases over time – another
factor to which exoskeletons should ideally be able to respond.

This is precisely where Marsi Bionics comes in. The Spanish
companywas created in 2013as a spin-off from theCentre for
Automation and Robotics (CAR), a joint venture of the Spa-
nish National Research Council CSIC, and the Technical Uni-
versity in Madrid. In addition to exoskeletons for adults, the
product portfolio of Marsi Bionics also includes two pediatric
exoskeletons called Atlas 2020 andAtlas 2030, which can be
used by children from3 years upwho are suffering from a neu-
romuscular disease. The exoskeleton weighs 14 kilograms
and can be adapted to various leg lengths and hip widths, so
that it also fits teenagers up to about 14 years of age.

Mobility is retained

As a therapy device, the exoskeleton doesn't only help child-
ren walk but can also counteract the progressive loss of mobi-
lity – a symptom of spinal muscular atrophy.

The frame helps to maintain balance but the exoskeleton can
also be used without.
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New power saving COM Express Compact.

conga-TCA5

Focus on the details.

www.congatec.com

Computing for life.
- Latest Generation Intel® “Apollo Lake” CPUs
- Strongly improved graphics performance
- Low power for passive cooling
-  Personal integration support included

We simplify  the use of embedded technology.

This is where another special fea-
ture of the Atlas 2030 comes
into play. The exoskeleton
takes advantage of the
fact that children with
spinal muscular atrophy
are not completely para-
lyzed but are able to
move their legs to a
certain extent. The
Atlas 2030 has sen-
sors that detect weak leg mo-
vements and respond immedia-
tely to provide support. As a result,
the child is able to control the exoskele-
ton directly with the legs.

“Atlas 2030 is an upgrade of Atlas 2020“, explains Elena
García, initiator and co-founder of Marsi Bionics. “The main
difference is thatAtlas2020 is intended for theuse inhospitals
for gait training and rehabilitation, while Atlas 2030 is desig-
ned for use in private homes as an integral part of the patient's
everyday life. Both devices are ready for industrial production
and will be made available commercially once they have recei-
ved their CE certification marks. Until then, Atlas 2020 will
continue to be used in hospitals for clinical research.“

Powerful and space-saving

Apart of this piece of Spanish engineering art was
contributed by Swiss drive specialist maxon
motor. Five EC 45 flat motors are used on each
leg of the exoskeleton. The brushless flat mo-
tors deliver very high torque in a compact de-

sign. Inductive MILE encoders act as sen-
sors, and the motors are controlled by
servo controllers frommaxon's ESCON
series.

“EC flat motors provide the best power-
to-weight and power-to-volume ratio“, ex-
plains Elena García. “This is a variable of

paramount importance, as gait exoskeletons re-
quire high power but a very low weight and volume.

This is an aspect that still needs improvement.“

Author: Adrian Venetz,
maxonmotor Switzerland,
Editor

CONTACT

T
maxonmotor gmbh
Truderingerstr. 210
D-81825München
Phone +49 89 420 49 30
www.maxonmotor.de

EC 45 flat
Ø 42,8mm,
brushless, 70W
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Accurate Low Flow
Pumps
The Watson-Marlow 400ST/RX pumps have been used

for over five years in numerous ClampArt® devices and
have achievedmore than 100,000 hours of operation –

still without a single pump failure.

Profil Institut für Stoffwechselforschung GmbH is a world-lea-
ding contract research institute that specialises in performing
clinical trials on new diabetesmedication. One of its core areas
is the study of glucose clamps – complex procedures that deter-
mine the properties of newly developed insulin preparations.

After administering the blood sugar-lowering medication to a
patient, a small amount of blood is continually taken over a pe-
riod of up to 48 hours in order to analyse the blood sugar level
minute-by-minute. Until recently, such tests had to be con-
ducted manually, making them labour intensive and subject
to problems such as inaccuracies and human error.

ClampArt is Profil’s automated glucose clamp solution. After
entering a target blood sugar level known as the clamp level,
ClampArt is able to control and maintain this level by adminis-
tering glucose automatically. Needless to say, the method of
pumping such small amounts of fluid both precisely and at very
low flow rates was one of the main engineering challenges to
overcome.

Selection dilemma

“The selection of a suitable pump was a big factor in the
development of ClampArt,“ confirmsSaschaHeckermann,
managing director of Profil. “Initially we experimented
with several different pumps that proved unsuitable. The
main problem was that glucose clamps operate with very
low flow rates of only 7.5 ml/h and consequently with tube
diameters of only 0.4mm.“

None of the pumps tested originally by Profil could provide the
precision needed at such low flow rates. Furthermore, the tubes
could not withstand the constant, high contact pressure. That
is, until the institute made an enquiry with Watson-Marlow.

Watson-Marlow recommended using its 400 series OEM
pumps, which have been designed for flow rates of just 0.2
µl/min up to 2 l/min. When combined with a wide selection of
pumpheads and control units, pump solutions canbe configu-
red to suit specific customer requirements.

Trio of pumps

InClampArt, a total of threeWatson-Marlow400ST/RXpumps
are deployed. The first supplies the body with a sodium chlori-
de andheparinmixture toprevent theblood fromclotting,whi-
le the second „sensor“ pump continually takes a small
amount of blood from the patient. This is pumped into a mi-
xing chamber by the third pump, where it is mixed with a he-
molysis buffer and transported to the measuring unit so that
the glucose concentration can bemeasured.

Watson-Marlow Fluid Technology Group offers a broad selection of
unique peristaltic solutions for OEM customers.

The Profil Institut für Stoffwech-
selforschung GmbH [institute
for metabolic research] is using
Watson-Marlow OEM pump
technology in a newly developed
medical device designed to au-
tomatically measure and control
blood sugar levels in patients
suffering from diabetes.
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Magnetic Self-Mating
Connectors
Magnetic connectors of Rosenberger – with self-
locating and self-locking function – are ideally suited 
for medical and hospital environment applications: 
e.g. patient monitoring, communication and nurse 
call systems, bedside entertainment and surgical 
equipment such as surgical helmets and protection.

Product features
 § Easy and fast connecting
 § High number of mating cycles > 10,000
 § Break-away function prevents damages by 

unintended disconnections
 § Shock and vibration proof
 § Current 500 mA up to 40 A

Magnetic Self-Mating
Connectors
Magnetic connectors of Rosenberger – with self-
locating and self-locking function – are ideally suited 

MEDICAL & INDUSTRIES

www.rosenberger.com/m&i

The solution involved minor customisation in that the small
tube diameter of 0.4 mm meant the gap between the pump-
head rollers and the trackwas too big. As a result,Watson-Mar-
low increased the roller sizes in the pumphead, making the
gap the ideal size for the tubes used. This solved the problem
of high contact pressure and offered the additional benefit of
greater tube life.

Successful outcome

“Watson-Marlow gave us expert advice during the develop-
ment process,“ confirms Sascha Heckermann. “We are very
satisfied with our specially designed pump model because it
supplies the low flow rates we require with the highest degree
of precision.“

As glucose clamps can last up to 48 hours, the pumps must
work reliably. Furthermore, test patients usually remain at
Profil overnight, so the pumps need to operate as quietly as
possible. The pumps can also be programmed and controlled
individually bymeans of a separate control line, while in terms
of safety they operate at only 12-60V and stop automatically
whenever the cover is lifted. This made it easier to obtain CE
certification for ClampArt.

“After several years of research and development we have
created,withClampArt, an analysis instrument that is ready to
go into production. As far as we know, there are no rival pro-
ducts with comparable performance in either Europe or the
USA,“ concludes Sascha Heckermann.

“Meanwhile, a total of 28 ClampArt® devices are being used,
Each uses three Watson-Marlow 400ST/RX pumps“, says Sa-
scha Heckermann. “We are absolutely impressed by the
pump’s reliability. After five years and more than 100,000
operating hours, there was not a single pump failure. And not
once, we had to replace a single pumphead.“

Author:
Christian Paschen, Commercial Manager
Watson-Marlow GmbH

CONTACT

Watson-Marlow GmbH
Kurt-Alder-Str. 1
D-41569 Rommerskirchen
Phone +49 2183 420 40
www.wmftg.de
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If liquid media are to be precisely filled in small and varying
amounts inmedical or laboratory technology, time-pressuredosing
is often a perfectly suited flexible method.

System Platform for
Time-Pressure Dosing
Incontrast to mechanical pumps, there are no mechanical

parts to interrupt the flow of the medium, contamination
throughwear particles is not amatter of concern and varia-

ble quantities can be dosed at high levels of reproducibility.
Based on the principle of time-pressure dosing, Bürkert (see
info box) has developed a system platform with a time-pres-
sure dosing head (Image 1) at its core that can be quickly
adapted to individual requirements. The fluid specialist provi-

des support at every stage, from design, project planning and
development all the way to final assembly and testing. In ac-
cordance with an agreed and binding time line, the overall do-
sing solution is supplied to users as a fully tested and certified
compact unit that is ready for connection. Bürkert takes care
of the complete fluid management system - from medium in-
put to the dosing point.

Precise, fast and flexible

With time-pressure dosing, the medium is conveyed from a
pressure tank (Image 2) through a valve to the dispensing
needle. The tank pressure and, if required, the temperature
of the medium are precisely controlled, while other process
parameters, such as product viscosity, are monitored and
flow resistance taken into account. The valve controls the
flowof themediumbyeither opening or closing the streamof
flow for a defined amount of time per switching cycle. High
dosing speed is combinedwith outstanding dosing accuracy
while maintaining a high level of reproducibility and repea-
tability. The dosing process remains flexible as delivery
quantities can be varied at any time thanks to time and pres-
sure parameters. There are no limits to what the system can
do within a wide range of dosing volume from a few µl to se-
veral ml. Time-pressure dosing enables highly uniform do-
sing, which is very important, for example, when filling blis-
ter packs as it helps to prevent splashes that could cause
problems later onwhen sealing the packs. The upstream flu-
idmanagement system allows dosing to continue evenwhile
the pressure tank is being refilled.

Ready for Industry 4.0

Data transfer with the dosing system takes place via the device
platform EDIP (efficient device integration platform), which
enables intelligent networking of all electronic Bürkert devi-
ces. Integrated communication in the plant is then possible
via any bus system and the course is set in terms of Industry
4.0. For example, if a tank needs to be filled, order processes

The time-pressure dosing head has been developed as the core ele-
ment of a system platform that can be quickly adapted to individual
requirements.
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Edmund Optics 
GmbH

Germany 
Isaac-Fulda-Allee 5 

55124 Mainz 
Phone +49 (0)6131 5700-0 
Fax +49 (0)6131 21723-06 

sales@edmundoptics.de 
www.edmundoptics.de

Edmund Optics –  
From Design to Prototype to Volume Production
•  US based company with global locations 

for manufacturing, sales- and distribution
•  More than 75 years successful company 

history
•  World’s largest inventory of optical compo-

nents with more than 30.100 products  
in stock

•  Manufacturing capabilities: prototyping, 
customized production, modi�cations with 
quick turnaround, serial production

•  20.000 stock product available for quick 
modi�cations

•  Trustful partner for various industries, 
institutions, institutes, and universities

•  EO offers numerous optical components 
enabling life science devices and treatment 
methods

We Design I We Manufacture I We  Deliver
Edmund Optics® (EO) is a leading global  
manufacturer and distributor of precision 
optics, optical assemblies and imaging compo-
nents with headquarters in the USA and 

manufacturing facilities in the US, Asia and 
Europe and sales representatives around the 
globe. With a portfolio of more than 30.100 
products, EO has the world’s largest inventory 
of optical components for immediate delivery 
and offers products, standard or customized, 
in small quantities but also in volume for 
various industries. With a global team of 
experts in optical design and manufacturing, 
EO is ready to support your next project – from 
prototyping all the way to serial production. You 
can reach us via phone +49 (0)6131 5700-0 
or by email sales@edmundoptics.eu. Please 
also ask for our latest catalog, we are happy to 
send it to you, just contact us!

Company Pro�le

can be initiated automatically. Pressure, temperature, filter
conditions, flow and much more can also be monitored remo-
tely,maintenance cycles are customisable and cleaning of the
system is also possible automatically, minimising downtime.

Various applications

The fields of application for time-pressure dosing are broad.
Examples of potential uses include fillingmachines inmedi-
cal technology, in laboratory analysis, in pharmaceuticalma-
nufacturing, in food technology and also in the consumer
sector, for example whenmoist or disinfectant wipes are pro-
duced.

With time-pressure dosing, the medium is conveyed from a pressure
tank through a valve to the dispensing needle. The tank pressure and, if
required, the temperature of the medium are precisely controlled and
other process parameters, such as product viscosity, are monitored.

CONTACT

Bürkert Fluid Control Systems
Christian-Bürkert-Str. 13-17
D-74653 Ingelfingen
Phone +49 7940 10 0
www.burkert.com
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Performed since ancient times, a tracheotomy is a surgical procedure du-
ring which an opening is made into the trachea through the soft tissues of
the neck. Also known as a tracheostomy, this opening into the windpipe
becomes necessary, e.g. when the swallowing reflex is impaired or long-
term ventilation is necessary after accidents or operations, during radiation
treatment of the head or neck, larynx palsy or full removal of the larynx (la-
ryngectomy).

These procedures lead to the loss of the function of the upper airways such
as filtering, warming and moistening breathing air through to voice loss
and extreme limitations in terms of the senses of smell and taste. Trachea-
ostomy tubes and speaking aids are absolutely essential and for which the
professional industry offers an extensive range of ultra-modern tubes and
aids optimally tailored to the respective demands and requirements of each
individual patient, which are distinctive in terms of function, material, de-
sign and accessories – in line with defined requirement profiles.

While metal tubes are offered with thin walls which are rigid and have a
comparably large inner volume, silicone and plastic tubes featuring thicker
walls minimally limit inner volume and are distinguished by a high degree
of wearing comfort and lighter weight.

TPE FOR TRACHEOSTOMY TUBES

Metal or plastics, TPE or PVC - an increasing number of customers are
requesting material solutions which are free of PVC and plasticizers.

According to the German Federal Statistical Office, 55000 tracheotomies
and 1,300 laryngectomies are carried out annually therefore 40000 pa-
tients receive tracheostoma care provided by specialized homecare ex-
perts.

Most tube wearers can benefit from tracheal tubes made from lightweight,
soft plastic material as these lead to less irritation of the sensitive tracheal
mucus membranes and less mechanical irritation of the tracheostoma, but
also because metal tubes may not be inserted during radiotherapy. Reflec-
tions on the tracheostomy tubes could prevent the calculated radiation dose
from being applied or they can cause uncontrolled radiation exposure
through to burns of healthy tissue.

As in many areas of medical technology, most plastic-based tracheosto-
my tubes are manufactured from PVC. But criticism of this material is not
letting up and an increasing number of customers are requesting soluti-
ons which are free of PVC and plasticizers frommanufacturers of medical
technology.

This request leads to the material group of thermoplastic elastomers (TPE),
such as the PROVAMED® TPE from Actega DS, whose good processability
makes them ideal for all conventional injection-molding and extrusion
plants but also on account of their very low emissions, reusability and cost
effectiveness. Furthermore, they can be sterilized, are conformant with the
FDA, ISO and USP classes, and display very good sealing and adhesion pro-
perties. Features which are helpful or even necessary when it comes to ma-
nufacturing tracheostomy tubes.

Tracheostomy tubes are typically manufactured in extrusion or injection-
molding processes. Their material properties need to be adapted according-
ly. Extrusion requires exact setting of the material flow properties to the
processing method while injection-molding offers the possibility of manu-
facturing the tracheostomy tubes and neck flange in a single step. Multi-
component injection-molding enables economic manufacturing of multiple
components such as a connector made from a thermoplastic and the soft
components made using TPE. This is particularly applicable when the ma-
terial“s adhesion properties need to comply with the connector material,
thereby requiring optimization. PROVAMED® TPE display perfect adhesion to
polystyrene and ABS.

Another area of focus is represented by solvent bondability. Micro-tubes are
often inserted through the neck flange, e.g. in the case of transporting air
to the cuff (inflatable sleeve at the lower end of the endotracheal tube or a
tracheostomy tube for sealing the space between the tube and the tracheal
wall) or for optional secretion removal, whereby the micro-tubes need to be
bonded to the outer tubes. Conventional solvents are used for this. Here, too,
an excellent solution has been found for the PROVAMED® portfolio. One
which has been examined in an extensive range of tests featuring frequently
used solvents.

Manufacture and printing (this printing capability also needs to be consi-
dered when developing the plastic material) are followed by sterilization,
usually with EtO or Gamma. TPE can display their particular advantages as
only minimal changes in terms of mechanics and optics can be ascertained
after sterilization, even after 50 kGy Gamma sterilization.

www.actega.com/ds
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congatec AG
Germany

Auwiesenstr. 5
D-94469 Deggendorf

Phone +49 991 2700-0
Fax +49 991 2700-111

info@congatec.com
www.congatec.com

congatec AG
congatec AG has its head of� ce in Deggen-
dorf, Germany and is a leading supplier of 
industrial computer modules using the stan-
dard form factors COM Express, Qseven and 
SMARC as well as single board computers and 
embedded design services. congatec’s prod-
ucts can be used in a variety of industries and 
applications, such as industrial automation, 
medical, entertainment, transportation, 
telecommunication, test & measurement and 
point-of-sale. Core knowledge and technical 
know-how includes unique extended BIOS 
features as well as comprehensive driver and 
board support packages. Following the design-
in phase, customers are given support via 
extensive product lifecycle management. The 
company’s products are manufactured by 
specialist service providers in accordance with 
modern quality standards. 

Since the company’s inception in December 
2004, congatec AG has established itself as a 
globally recognized expert and reliable partner 
for embedded computer-on-modules solu-
tions, coupled with excellent service and 
support. We have secured second ranking 
worldwide in our market segment thanks to 
our clear focus.
congatec’s Computer-on-Module platforms 
with their widely scalable computing and 
graphics performance enable the creation of 
application- ready, widely usable products. 
The quality and durability of the modules, in 
combination with their excellent EMI charac-
teristics reduce cost of development, service 
and certi� cation.
congatec is represented with more than 240 
employees at eight branch of� ces on four 
continents in Taiwan, Japan, China, USA, 
Australia, Czech Republic, United Kingdom 
and France.

This consistent expansion together with our 
strong partner network secures close customer 
relationships on a worldwide base. We con-
tinue to focus on ef� ciency enhancement 
through optimizing processes and structures 
in the future. Through close co-operation with 
our technology partners Intel, AMD and NXP, 
congatec continues to prove its leading 
position in technology and product innova-
tions. In addition to our successful Computer-
On-Modules products, we also offer Single 
Board Computers and embedded Design 
Services to ful� ll the special requirements for 
our customers.
Services to Speed Up the Design Process:

 ■ Design Guides with In-depth Best Practice 
Solutions

 ■ Reference Schematics as High Level Start-
ing Point for Own Designs

 ■ Component Selection based on Functional-
ity, Cost, Availability, ...

 ■ Signal Integrity Simulation to allow for Lay-
out Improvements

 ■ Schematic Review to Identify Problems Early
 ■ Layout Review and Best Practice Advice
 ■ BIOS/UEFI/Firmware Customization
 ■ Bring-Up Support to Bring Life to the First 
Prototypes Quickly

Validation Phase Services:
 ■ Signal Integrity Compliance Measurements 
up to 36 GHz

 ■ Optimized Cooling Solutions featuring Heat 
Pipes and Vapor Chambers

 ■ Handling of Manufacturing and Logistics 
Requirements

 ■ Engineering Support to Optimize the Design 
to Meet EMC Requirements

 ■ MTBF Reliability Calculations

“We simplify the use of embedded  technology.” 
This is the congatec commitment. It’s not just 
the products – it’s also the people at congatec 
which work hard to perform this promise. 
congatec is the right partner when it comes to 
embedded computing solutions. 

www.congatec.com

Company Pro� le
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Aluminium profile enclosures for elegantly robust display
applications

SMART-TERMINAL

Aluminiumprofile enclosures are used inmany different
industries. Through their enclosure design they have
numerous positive characteristics, such as durability,

enormous stability, good heat dissipation and electrical con-
ductivity. With the new SMART-TERMINAL, OKW Gehäuse-
systeme offers an elegant, flexible and robust aluminium pro-
file enclosure in its standard product programme. A uniform
profile cross-section with variable length design as well as
matching accessories allow a flexible variety of applications
as a table-top, desk-top or wall-mounted enclosure.

Robustness and elegance

The SMART-TERMINAL range of enclosures has a robust enc-
losure body made of anodised, polished aluminium. The enc-

losures consist of a C-shaped base profile, a bottom profile as
well as end caps. The material selected for the basic body of
the SMART-TERMINAL makes it particularly scratch and im-
pact-resistant. It also offers optimum heat dissipation. The
top part includes a recessed area to protect membrane key-
pads/decor foils and flat lateral interface surfaces. There is
sufficient space here for operating elements, switches or dis-
plays. In order to close the enclosure from below, the flat bot-
tom profile is fixed using 6 stainless steel Torx screws. Protec-
tion from splashing and dust has also been provided. The as-
sembly kit contains not only the screws but also a round-cord
seal as well as sealing rings. On the open profile sides, the
SMART-TERMINALs are closedwith coversmade of high-qua-
lity UV-resistant ASA+PC-FRmaterial in the colour lava.

This design provides particularly good accessibility during in-
stallation and assembly work. For the covers there are separa-
te designer seals made of TPV material in the colours volcano
or green (RAL 6016). Interfaces such as plugs and connecti-
ons are also possible through the plastic parts. These have a
recessed interface level and also conceal the connections. Al-
ternatively, mechanical processing of the aluminium body is
possible, as it offers enough room, for example, for cable bus-
hings or for USB connectors and SD cards.

3basic enclosures in two colour combinations; special profile lengths
and versions on demand

Sophisticated extruded aluminium enclosures for central control units
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Colder Products 
Company

Germany 
Colder Products Company 

GmbH 
Kurhessenstrasse 15 

D-64546 Mörfelden-Walldorf 
Phone: (+49) 6026 9973-0

China 
Colder Products  

Company Limited 
Flat B, 29/F, West Gate Tower 

7 Wing Hong Street,  
Cheung Sha Wan 

Kowloon, 
Hong Kong S.A.R. of China 
Phone: (+85) 2 2987 5272

marketing@cpcworldwide.com 
cpcworldwide.com/medical

Choosing the right �uid connector  
and the right connector partner.
At CPC we know that �uid connectors need 
to be considered early in the process in order 
to ful�ll product performance and patient 
safety objectives. 

Because the connector is usually the user’s 
primary interface with the device, it plays a 
key role in the overall perception of the 
design. Reliable, well-designed connectors 
from CPC make medical devices easy-to-use 
and enhance overall customer satisfaction.

Cleaner, faster, and safer. 

CPC quick disconnect couplings make 
medical device connections cleaner, faster 
and most important, safer. Whether your 
application calls for non-valved or non-spill, 
low �ow or high �ow, reusable or disposable, 
our broad range of standard (including a com-
plete line of small-bore connections, �ttings, 
and luers) and custom-engineered compo-
nents can meet your every speci�cation. 

 ■ Cold/Compression Therapy
 ■ Dialysis 

 ■ IVD
 ■ Patient Monitoring
 ■ Surgical
 ■ Extracorporeal Treatments
 ■ Aesthetic Medicine
 ■ And more

About CPC

CPC has more than 400 employees, with 
operations in St. Paul, MN, Germany and 
China; sales of�ces in ten countries and more 
than 200 distributor partners around the 
globe. CPC has engineered and produced 
highly tested standard and custom solutions 
to meet �uid handling challenges worldwide.

Company Pro�le

Ideal for display/touch solutions

The complete enclosures are available with profiles in the di-
mensions of 170 x 50 mm (width x height) and in the profile
lengths of 160 mm, 200 mm and 240 mm. With the covers,
the length of each version increases by 42mm. The sizes were
designed for standard display and touch solutions from 4.3“
up to a maximum of 8“. The 200mmSMART-TERMINAL, for
example, is ideal for a 7„ touch solution, as there is a border
here of approx. 15mmaround the recess for gluing. The inside
of the enclosure has several mounting options on 2 assembly

levels. The displays and PCBs can thus be optionallymounted
face up or face down. In addition, the bottom part has two
grooves for attaching accessories.

Optional accessories are ideal for rounding off the range of
enclosures. For example, optimumoperation is guaranteed by
an enclosure canting kit in landscape format. Thanks to the
12° inclination, data can easily be processed and analysed.
The kit contains twoplastic brackets and is simply pushed into
the existing groove in the bottom profile and automatically fi-
xed in place by the side covers. The black non-slip enclosure
feet includedwith the enclosure canting kit ensure safe use as
a desk-top version.

A wide variety of possible applications

However, a solution for wall mounting is also guaranteed. In
this case, the enclosure can simply be installed in landscape
format with the optional wall suspension element, which inc-
ludes awall bracket aswell as a tongue and anti-slip pads. The
wall suspension element is simply screwed. Anti-slip pads are
then glued on to prevent the enclosure from being pushed to
the side.

The SMART-TERMINAL is hung onto the wall suspension ele-
ment, the tongue on the lower rear side of the enclosure is hoo-

Highly versatile design canbeusedas ahandheld, table-top or sloping
front enclosure
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ked into the centre and secured by a screw. The housing is now
correctly fixed in place and hangs flat against the wall.
As alternatives to the covers made of plastic, aluminium pa-
nels are available to close the sides of the enclosures. The pa-
nel ismounted on the body of the enclosure using 4 screws. In
this version with end plates , the three profile lengths are each
4 mm longer (42 mm with plastic end covers). With a set of
square-head nuts, which is also available, PCB and mounting
plates can be attached to the bottom profile with M3 screws.
The square-head nuts can be positioned anywhere within the
T-grooves provided. The existing range of accessories makes
the SMART-TERMINAL into a versatile table-top, desk-top or
wall-mounted enclosure.

Individual finishing

In order to allow the SMART-TERMINAL to meet customer-
specific requirements, there are different processing and fini-
shing technologies to choose from.Sincewehave our ownSer-
vice Center, the enclosures can bemodified to your liking. The
options include, among other things, mechanical machining
for interfaces, individual lettering and printing, or the manu-
facture and installation of digital printing foils. If you wish an
individual design, the designer seals and covers can, on re-
quest, be produced in a different colour. Customer-specific
profile lengths are also possible.

Product advantages in brief:

+ 3 basic enclosures in the profile lengths 160, 200 and
240 mm (overall enclosure length with end covers + 42
mm), width 170mm, height 50mm.

+ Covers in lava (similar to anthracite)moulded in high-qua-
lity ASA+PC-FR plastic.

+ Designer seals made of TPVmaterial in volcano or green.

+ Recessed area in top for the installation/protection of dis-
plays, membrane keypads, operating elements.

+ Optional accessories: wall suspension element, case can-
ting kit, set of square-head nuts for PCBmounting.

+ Individual profile lengths to customer specification.

THE ADVANTAGE OF PROFILE ENCLOSURES:
THE LENGTHS ARE VARIABLE

OKW extruded aluminium enclosures are used particularly as
high-quality enclosure solutions for demanding applications.
Choose the enclosure whose design and size meets your own
special requirements. The extruded aluminium profiles are
available in special lengths on request.

All extruded aluminium enclosures offer a high degree of sta-
bility and good heat dissipation, as well as a high-quality ap-
pearance thanks to amatt anodised finish in conjunction with
attractive end element plastic parts plastic end panels.

Even the standard versions of our enclosures will convince you
through their compatibility. Depending on the enclosure type,
this includes mounting options for displays, printed circuit
boards and components, recessed surfaces for protecting
membrane keyboards and labels as well as recessed areas for
the installation of interfaces etc. A wide range of accessories
offers you the opportunity to equip the aluminium enclosure
with additional functions.

Accessory wall suspension element (enclosure orientation in horizon-
tal format)

Side covers with recessed area for protecting cables, connectors,
switches etc.

CONTACT

Odenwälder Kunststoffwerke
Gehäusesysteme GmbH
Friedrich List-Str. 3
D-74722 Buchen
Phone +49 6281 404 00
www.okw.com
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Maintenance-free low cost linear systems with predictable service
life are used in medical technology for the benefit of the patients.

Lubrication-free Linear
Guides
Special requirements are placed on individual compo-

nents inmedical technology. Be it the suitability ofma-
terials for cleaning in an autoclave or the

minimum installation space of functional
elements in laboratory equipment.
With the drylin linear guides, the
motion plastics specialist igus
offers lubrication-free and
maintenance-free systems for
just such requirements. Whe-
ther anti-magnetic, extremely
compact and robust - the high
performance values and the va-
riable application possibilities
of modern linear guides from
igus lead to ever new innova-
tions. The latest developments
include the drylin lead screw lif-
ting table made of corrosion-
free and easy-to-clean stainless
steel.

In linear technology, as with all
bearings, a distinction is made
between two types according to
the principle of action: the plain
bearings and the roller bearings.
The latter are often named after the
main representative of their group, the
ball bearings. Thanks to the innovative
iglidur high-performance plastics, plain
bearings today offer the possibility of
being able to do without lubrication
completely. Therefore, they are particu-
larly suitable for applications inmedical
technology, as contamination is avoided
by using the iglidur plain bearings. Sli-
ding elements and running partnersmade of tribo-plastics ex-
hibit optimumwear and friction properties. In contrast to me-

tal bearings, which are susceptible to corrosion and must be
constantly oiled or greased, plastic bearings are universally

applicable. They are equally resistant to moisture
and heat. Equipped with polymer plain

bearings, applications in medical
technology benefit from the high,
online calculable service life
and the very low friction coeffi-
cients of plastics. Costly down-
time due to maintenance or
failure of the devices is elimi-
nated.

Solid lubricants make
plain bearings
lubrication-free

One of the main reasons for the
wide range of possible uses of
igus products is the thermo-
plastic material iglidur, which
provides the stable matrix as a
base in the plain bearings.
Reinforcement fibres are usual-
ly embedded in this to increase
the compressive strength. In ad-

dition, there are solid lubricants,
which are situated in tiny chambers

millions of times. As soon as the bearing or
shaft starts tomove, each of them lubri-
cates its immediate environment on the
surface. Thus there is no lubrication
that can be pushed away under load,
which is one of the major differences to
traditional recirculating ball bearings.
The drylin linear systemsmounted with
liners offer design advantages over

competing products. For example, only igus offers sliding ele-
ments with integrated dirt channels, which push away the dirt
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Sliding versus rolling: drylin linear bearings
glide on high-performance plastics. The hig-
her contact area distributes the force and al-
lows the use of unhardened sliding partners.
Due to the self-lubricating properties of tribo-
optimised plastics, oil and grease can also be
dispensed with in the application.
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particles from the slide-way and conduct them through thebe-
aring. Thus there is no pressure build-up in front of the bea-
ring. In case of extremedirt accumulation and increasedwear,
the liners can be replaced easily and cost-effectively.

Linear plain bearings predestined for sensitive
applications

Due to their range of services, maintenance-free and lubricati-
on-free linear plain bearings from the igus' drylin range are al-
ready used in numerous medical technology applications.
„Complete linear and lead screw units are used in hygienically
sensitive areas, such as in already installed devices for in-vitro
diagnostics and guarantee a clean and safe drive, which allows
even high speeds with minimal noise,“ says Ulf Hottung, in-
dustry manager for medical technology at igus. For example,
the low profile guide system drylin N is widely used in medical
assistance and X-ray systems. A new curved drylinW rail, which
is based on the drylinWmodular system from igus, offers deve-
lopers in medical technology the freedom to implement diffe-
rent radii. In the product range, igus also supplies dryspin high
helix lead screws made of non-magnetic, coated aluminium.
Their use is particularly useful in applications in the field of
MRI systems, as well as in operating table accessories, which
must be easy to move by hand andmust be easy to clean.

Stainless steel as a hygienic solution for
medical technology

The company igus offers a selection of its linear systems in its
range in aluminium as well as stainless steel. Under the name
of drylin SHT, the motion plastics specialist offers lead screw
linear units for very precise and silent adjustments whilst also
being robust. To expand its range, igus is now also offering an
option made of stainless steel. From the lead screw modules
shafts and carriages up to the shaft end supports, all existing
components are entirely made of 316 stainless steel. Themo-
ving parts are mounted using tribo-optimised plastics. For
example, users can choose between the heat-resistant prob-
lem solver iglidur X and the food-grade material iglidur A180

for use in pharmaceutical technology. Stainless steel offers
the advantage that it is corrosion-resistant and permanently
resistant to chemicals such as disinfectants and cleaning
agents, yet withstands mechanical stresses. The smooth sur-
face of stainless steel also ensures that no bacteria settle in
thematerial. In addition, it is easy to clean and thusmeets the
highest hygienic standards.

Variety made easy with the drylin SHT online
configurator

Thenew lead screwmodule is available in four different instal-
lation sizes. For the thread, users can choose between self-lo-
cking trapezoidal and high-speed high helix thread. „To keep
an overview of all these options and to find the best combina-
tion in every case, customers can now access the new drylin
SHT configurator,“ explains Stefan Niermann, head of the
drylin linear and drive technology business unit at igus. „The
handy online tool cuts short the selection, configuration and
ordering of the lead screwmodule to a fewmouse clicks.“

After the selection, users receive an exact documentation of
their selection as well as a 3D view of their configured lead
screw module and are shown the price and delivery time di-
rectly before they are forwarded to the shopping-basket. For
tougher environments of medical technology, igus is currently
developing a version of the drylin SHT-ESmade from extreme-
ly corrosion-free and acid-resistant V4A.

Except for the tribo-optimised liners, entirely made of stainless steel
and therefore suitable for a variety of application possibilities in me-
dical technology: the new drylin SHT-ES lead screwmodule.

With the new drylin SHT configurator, customers can configure their
individual lead screwmodules in just a few steps, and receive among
other things a 3D view, a dimensioned technical PDF drawing, and a
3D CADmodel.

CONTACT

igus® GmbH
Spicher Strasse 1a
D-51147 Cologne
Phone +49 2203 964 90
www.igus.de
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More Precision for More
Efficient Diagnosis
Radiologists confirm that more realistic and detailed

images would help to improve their work. Their daily
task is to compare images on workstations withmostly

three to six monitors, looking for anomalies in order to make a
diagnosis. Radiology displays therefore significantly influen-
ce thequality andefficiency of care.Recent developments ha-
vemadenewbreakthrough solutions possible, such asBarco's
largest diagnostic display form factor. It impresses with an
extremely high resolution and its size more or less equals a ra-
diologist’s natural field of vision, so no additionalmonitors are
needed. The concept of using a single display for all image da-
ta is suitable for all reading environments – from standard X-
rays to digital mammograms.

Greater productivity and ergonomics

The new display provides a 33-inch screen and 12 megapixel
resolution. Removing the need for multiple single-function
displays, the system can render high-quality grayscale images
as well as calibrated color and fused modalities – including
2D/3D and static/dynamic imaging features. Thanks to the
extremely bright display even the smallest details are high-
lighted, which supports a particularly accurate diagnosis.

Professional AMD graphics inside

Barco uses AMD graphics technology for its powerful single-
monitor solution. The Coronis Uniti® diagnostic system inclu-
des an AMD FirePro™ graphics unit with a custom Barco dri-
ver to provide an impressive 30-bit color depth, which yields
four times more shades per color channel (red, green, and
blue) than conventional 8-bit technology. As a result, displays
can render colors much more realistically; images can reflect
reality more accurately; diagnostics can be accelerated and
diagnostic errors avoided even better. The professional AMD
FirePro graphics cards make it possible to efficiently render
even compute-intensive tasks, including 3D imaging. This is
because they integrate professional graphics units that provi-
de ultra-high geometry performance and smooth handling of
complex models.

One for all

The Coronis Uniti is the first diagnostic display that can be
used for both PACS (picture archiving and communication
system) and breast imaging for mammograms. It eliminates
all the usual multi-display configurations. It also solves the
problem of doctors having to switch to another workstation to
view other exam results. Thanks to its high brightness, radiolo-
gists can even use the display as a light box to view and com-
pare older analog X-ray film. In the past, radiologists first had
to place the images on awall-mounted X-ray film viewer, study
them and then go back to compare them to the current digital
X-ray image on the monitor. With the Coronis Uniti, radiolo-

A powerful graphics engine, such as AMD FirePro™ technology in a
range of performance levels, is essential to display brilliant, high-
quality images on large monitors.

The quality of diagnostic dis-
plays plays an essential role in
radiology – both as regards
image analysis and workflow.
Barco has developed a new di-
agnostic system with industry
leading AMD FirePro™ gra-
phics to address this challenge.
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gists can now attach the film to the display for a direct compa-
rison, which both improves ergonomics and makes the work-
flowmore efficient.

Further ergonomic benefits

The „one for all“ monitor approach also yields ergonomic be-
nefits that protect doctors’ eyes and necks. Looking from one
monitor to another to view different medical image types and
formats doesn’t adversely affect workplace ergonomics or
eyes as such.However, if themonitors are positioned in such a
way that the head looks sideways in one direction for an exten-
ded period of time, rather than directing the gaze straight
ahead, this can cause stiffening in the neck. What is more,
doctors can focus better and work more efficiently when ever-
ything is displayed on onemonitor. This prevents fatigue from
concentrating on repeated movements that are irrelevant to
the actual diagnosis and can have a distracting effect.

Spotlight on doctors’ needs

For radiologists to achieve even more accurate results, they
need specific functionalities that enable them to do their job

better. For this purpose,Barco has also addressed some image
visualization issues that the company identified during dis-
cussions with doctors and from observing the day-to-day clini-
cal environment. The outcome was the development of the
SpotView™ diagnostic function. When activated, nearly the
entire display is dimmed, except for a specific area where the
pixels are brightened and the contrast is increased to reveal
more detail. Formanymedical specialists, this fulfills another
wish they have had for decades: A clear view of the diagnostic
situation without clouding other image information.

Large diagnostic displays with extremely high resolutions use a radiologist’s full field of vision and can replace installations withmultiplemonitors.

CONTACT

AdvancedMicro Devices GmbH
Einsteinring 24
D-85609 Dornach/Aschheim
Phone +49 89 45 05 30
www.amd.com
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Reliable tumor ablation through interventional navigation and
image-based treatment control

Accurate Targeting with
Stereotactic Ablation
For non-resectable tumors in the liver and other organs,

percutaneous tumor ablation can be an option to consi-
der. An ablation probe is placed through the skin in the

tumor and tumor cells are locally destroyed by heating, coo-
ling, radiation or electrical pulses. It has been shown that the-
se treatments prolong the survival of patients compared to
chemotherapy. However, clinical studies also show a large va-
riance in the treatment outcomes achieved and the resulting
benefit for patients. Therefore, although percutaneous ablati-
on has been available for years, it has not been fully establis-
hed in clinical treatment guidelines and is not currently avai-
lable to all patients whomay benefit.

The challenges to achieve reliable tumor ablation lie in the
exact positioning of ablation instruments and in the controlled
release of energy to destroy a target area (tumor + safety mar-
gin). In clinical practice, needles are currently placed under
ultrasound and computer tomography (CT) imaging. This al-
lows to control the needle position, but offers only limited pos-
sibilities for needle planning and guidance. Interventional na-
vigation systems allow the planned needle path and treatment
area to be planned prior to surgery, and needle placement to
be performed using instrument guidance. Clinical studies

show that this workflow is designed to achieve a higher positi-
oning accuracy and that planning reduces the duration of the
procedure. The energy output during ablation is planned on
the basis of the manufacturer’s specifications for the various
ablation systems. However, as the currently achieved treat-
ment areas can vary greatly due to tissue properties and coo-
ling effects by blood vessels, ablation control during the pro-
cedure and, if necessary, post-ablation is required. Image fu-
sion solutions enable a comparison between the tumor area
before the procedure and the ablation zone achieved and can
thus be used to assess the quality of the treatment.

With CAS-One IR, CAScination has developed an interventio-
nal navigation system for ablation treatment that addresses
the challenges described above in order to enablemore reliab-
le tumor ablations. The aim is to establish tumor ablation as a
safe and efficient treatment method for irresectable tumors.
CAS-One IR supports interventional radiology in all steps from
treatment planning to needle placement, treatment control,
post ablation and documentation of the intervention. The na-
vigation system is based on a stereo optical camera which can
determine the position of instruments and optical markers on
the patient. The markers on the patient are used to compare
the patient's position with the image data recorded during the
procedure. In addition, themarkers record the patient's respi-
ratory movement, as this leads to internal organ movement,
which influences the accuracy of the navigation. During the
procedure, the physician uses a touch screen to create a treat-
ment plan for the needle path, target area and the intended
treatment zone in 2D and 3D and to optimize possible treat-
ment options (Fig. 1).

After planning, needle placement is performed using a stereo-
tactic navigation systemand an aiming device. The navigation
software calculates the planned needle position relative to the
patient and assists the physician in aligning the aiming device
with the needle path. The needle is then positioned with the
aiming device and under breathing control using optical mar-
kers. In order to exclude any needle bending and organ move-
ment during needle placement, a control image is taken and

Figure 1: Set up of the CAS-One IR navigation system in the interven-
tion room and intervention planning on the touch screen by the physi-
cian
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superimposed with the planned needle path. Once the exact needle placement
has been confirmed, ablation is being performed and another control image is ta-
ken. Bymerging the second control imagewith the image before the intervention,
the treatment area can be displayed in relation to the tumor. This allows a treat-
ment control during the intervention (Fig. 2).

After the procedure, the navigation system can be used to create treatment docu-
mentation andmake it available to referring physicians and patients alike.
CAScination's stereotactic tumor ablation is currently in use in 30 centers in Eu-
rope and India and over 2000 patients have been treated with the solution. Cur-
rent developments include the treatment of complex tumors, difficult-to-reach
sites and larger areas that are difficult to treat with conventional ablation. Stere-
otactic ablation has shown in certain indications that treatment results are equi-
valent to surgery but they can be achieved with a shorter and significantly less
invasive procedure. As a result, patients recover faster and valuable resources in
hospitals and healthcare systems can be preserved.

The CAScination AG team is working on the application of stereotactic navigation
and robotic precision surgery for other areas of application and aims to treat pati-
entsmore reliably, gently and efficiently in various areas usingminimally invasive
procedures.

Author:
Dr. Matthias Peterhans, CEO
CAScination AG

Figure 2: Result of image fusion after ablation treatment. The treatment zone achieved is
shown in the CT image as a dark grey area. By means of image fusion the tumor of the pre-
operative image is displayed in red, the desired ablation zone is shown in orange. The phy-
sician can see, that a sufficiently large treatment zone has been achieved.

CONTACT

CAScination AG
Steigenhubelstr. 3
CH-3008 Bern
Phone +41 31 552 04 40
www.CAScination.com

31



MEDengineering INTERNATIONAL 2019 www.med-eng.de

MEDDevices Operating Systems

Im
ag
es
:S

.I.
M
.E
.O
.N
.M

ed
ic
al
G
m
bH

&
Co

.K
G

Cameras for the OR

To date, camera systems in the OR have mainly been
used for documentation and training purposes. But
thanks to the latest technologies, their field of appli-

cation is constantly developing – culminating into a turning
point in medicine: Artificial intelligence (AI). This means
computer-aided systemswhich can derive precise informa-
tion about the patient’s status and suggest treatment opti-
ons – and thus assist physicians in decision-making. The
prerequisite for this are ultra-high resolution images.

For this reason, SIMEON Medical, a solution provider for
hospitalswith a focus on operating and examination rooms,
has developed the groundbreaking Sim.CAM camera sys-
tem–and is theworld’s first supplier of amedical 4Kcame-
ra solution.

“In general, the interaction and networking of products,
processes and systems are becoming more and more im-
portant in the operating room,“ says Tobias Mager, Head of
Product Management at SIMEON Medical. “We want to
stay abreast of future trends with our manufacturing tech-
nologies and product developments. For instance, our HD
and 4K cameras for the OR can be integrated into any cur-
rent OR LED light from the SIMEONHighLine or Business-
Line series. This way, we form the basis for the future sup-
port of systems with artificial intelligence which evaluate
high-resolution images to and in diagnosis or treatment de-
cisions.“

Ultra-HD cameras support AI

AI needs asmuch information and data as possible – in excep-
tional quality. 4K cameras integrated into OR lights or atta-
ched to a separate mounting arm can provide valuable visual
data. SIMEON Medical has developed the Sim.CAM 4 K – in
both wireless and wired versions for this purpose. Details that
were previously not fully rendered in Full HD, are now clearly
anddistinctly visualized in4KULTRAHDat a resolution of ap-
prox. 8,510,000pixels (3840x2160).With its signal quality,
which is four times higher than that of HD, the 4K camera can
reproduce small and fine structures with much greater sharp-
ness anddetail. The camera records a surgical field in topqua-
lity and can depict various types of tissue in great detail. The
perfusion status or other parameters can be recognized much
better on the images, such as to detect tumors.

All camera functions, such as 20x optical and 12x digital
zoom, image alignment (>360°, mechanical and electronic)
are flexibly and independently adjustable directly on the wall
control unit or using a remote control. The camera’s visual da-
ta are easy to integrate into any hospital information manage-
ment system by way of a standard interface to the IT system.
SIMEON cameras can be linked to any AI or vision support
suppliers and thus offer maximum flexibility.

Far-sighted development

The requirements for OR cameras in medicine are very strict.
In addition to user-friendliness and reliability, hospitals place
great value on sustainable investments and durable devices.
“We pay special attention to integration and retrofitability
when we develop new products,“ reports Mager. For instance,
since the beginning of 2018 every OR LED light from the me-
dical technology company out of Tuttlingen, Germany, is ca-

4K cameras integrated into OR lights provide valuable visual data to
support systems with artificial intelligence

Camera systems in the OR not
only ensure detailed documenta-
tion of medical procedures, they
can also aid in diagnostics.
Thanks to the latest 4k technolo-
gy, cameras like the Sim.CAM4K
from SIMEON Medical form the
basis for systems with artificial
intelligencewhich evaluate high-
resolution images to assist dia-
gnosis or treatment decisions.
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mera-ready. This means that the lights can be retrofitted and
upgraded without great effort – for instance, with the latest
4K-wireless camera generation,which is available as of 2019.

User-friendliness and flexible operation

The intuitive and safe handling of devices is an important factor
in theOR. After all, theORpersonnel has to be able to act quick-
ly in hectic situations or emergencies. That’s why SIMEONMe-
dical pays special attention to user-friendliness when develo-
ping OR accessories – including with its cameras. Safety is only
guaranteed if everyone can use the camera safely and intuitive-
ly. So all cameras have the same operating functions to ensure
clear, uniform and above all intuitive operation. This alsomeans
that the same remote control / wall control unit can be used in
each case.

Development also focused on flexible and intuitive operability
which enables both ma-
nual and electronic image
alignment. Thismakes SI-
MEON Medical the only
manufacturer whose ca-
meras can be turned and
rotated both mechanical-
ly as well as electronically.
This is made possible by
the camera’s unique de-
sign. The camera is in a
moveable housing with a
sterile handle for manual
rotation and is very easy to

turn without force. At the same time, the camera has an elect-
ronic operation option: An electric motor in the camera ena-
bles rotation via remote control or wall control unit.

Secure data transmission

SIMEONuses cameramodules from theworldmarket leader So-
ny for its medical cameras. Like with the Sim.CAM 4K wireless,
data is transmitted by way of an algorithm for sending and recei-
vingdata specially developedbySIMEON.The imagematerial is
transferredby radio at60gigahertz from the camera to the recei-
ver, for instance on a monitor. The camera is operated and con-
trolled via remote control with infrared. Moreover, the cameras
can also send tomultiple recipients, as long as they are coupled
to one another: for instance, multiple monitors or receiver devi-
ces within the OR which forward the signal to the hospital’s net-
work. Image data can be transferred over a distance of approx.
20 to25meters. The algorithmalso ensures absolute data secu-
rity, since the data can only be transmitted between the coupled
transmitter and its receivers. In times of heightened data pro-
tection, this is an extremely important criterion.

Camera technology in medicine will also be continuing to de-
velop over the coming years. It is already technically possible

to produce 8K cameras, and their use in the field of medicine
is being researched. 8K cameras also mean much larger data
volumes which require suitable medical monitors, recorders,
etc.. SIMEON Medical has already aimed its innovation and
development process at new trends such as digitalization and
artificial intelligence. For instance, the Sim.CAM 4K wireless
supplies the necessary image quality and data transmission
for diagnostic procedures which use artificial intelligence in
order to provide diagnostic and treatment support in coordina-
tion with natural human intelligence. A standard interface for
digital communication does not yet exist in general, however.
That’s why SIMEON Medical is participating in the OR.NET
initiative. The aim of the project is the development of strate-
gies for amanufacturer-independent, real-time, dynamic net-
working of medical devices in the operating room.

Author:
Dr. Markus Keussen, Geschäftsführer S.I.M.E.O.N. Medical GmbH& Co. KG

All camera functions, such as 20x
optical and 12x digital zoom, image
alignment (>360°, mechanical and
electronic) are flexibly and inde-
pendently adjustable using a remo-
te control.

The Sim.CAM 4K-wireless can be integrated into any current OR LED
light from the SIMEONHighLine or BusinessLine series.

CONTACT

S.I.M.E.O.N. Medical GmbH&
Co. KG
In Grubenäcker 18
D-78532 Tuttlingen
Phone +49 7461 90 06 80
www.simeonmedical.com
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Microsystems technology is regarded as the key for many modern
medical applications.

Bioelectronic Medicine -
Promises and Challenges
Bioelectronic micro implants are already being used for

a wide variety of clinical applications. The devices
which are sometimes only a fewmillimeters in size can

electrically stimulate the nervous system locally via micro-
scopically small electrodes and thus can be used to treat for
example chronic pain, migraine or depression.

Retina Implant AG in Reutlingen develops sub retinal im-
plants that partially restore functional vision to patients
suffering from retinal degeneration and blindness. This is
achieved with a tinymicrochip implanted under the retina, si-
milar to a camera. Although the implant cannot enable colour
vision, grey scales are nevertheless distinguishable and help
with orientation by recognizing contours. This gives patients
back some freedom and thus quality of life.

A research consortium consisting of four institutes of the Ba-
den-Württemberg Innovation Alliance (innBW), with the Na-

tural andMedical Sciences Institute (NMI) in Reutlingen, the
Hahn-Schickard Institutes in Villingen-Schwenningen and
Stuttgart and the Institute for Microelectronics in Stuttgart
(IMS CHIPS), is focusing on the widespread disease of diabe-
tes. In the current project „innBW Implant“ electrical
stimulation of the pancreas is appliedusing foil-based flexible
electrodes to technically restore the control loop between the
blood sugar level and insulin secretion which is disturbed in
diabetes patients. This technology would ultimately make the
administration of drugs redundant.

These so-called „electroceuticals“, in distinction to chemi-
cally active pharmaceuticals, can potentially replace pharma-
ceutical drugs without side effects through targeted
stimulation of the peripheral nervous system. They are
increasingly becoming a serious treatment alternative with
regard to the challenges of an ageing population and the asso-
ciated increase in chronic diseases.

CorTec Brain Interchange
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At the University of Freiburg, in particular in Prof. Dr. Thomas
Stieglitz’ group for Biomedical Microtechnology at the Depart-
ment of Microsystems Engineering (IMTEK), intensive research
is carried out on these topics as well. This has already led to the
establishment of several successful companies. As one of them
CorTec GmbH is developing a novel responsive brain pacemaker
technology. The high channel closed loop system CorTec Brain
Interchange is able tomeasure brain activity and influence it in-
dividually by electrical stimulation. This technology can be
used, for example, for epilepsy, brain tumors and paralysis.

About a quarter of Germans suffer from high blood pressure.
Many patients do not achieve a permanent reduction in their
blood pressure despite medication. Researchers around the
world are therefore looking for alternative treatment methods
for this widespread disease. neuroloop GmbH, also a spin-off
of the IMTEK and the University Hospital Freiburg, developed
the neurostimulator „Baroloop“ for this purpose. A novel thin-
filmelectrode is implanted around the vagus nerve and causes
it to report excessively high blood pressure values to the brain.
Through this „trick“ the patient's blood pressure is reduced.
A recently published study by “brand eins Wissen and Statis-
ta“ lists both Retina Implant and CorTec among the 16 com-

panies that receive the „Innovator 2018“ label in themedical
technology sector. This illustrates the enormous innovative
strength of this well-connected region in southwestern
Germany.

The federal state, the federal government and the European
Union are well aware of the versatile opportunities that these
technologies offer, as there are numerous and highly endowed
funding programs set up to provide support. Nevertheless, so
far only a few products have reached the market. There are
many reasons for this. First of all, there are only a few funding
possibilities for bringing these technologies and products from
the research stage into clinical testing, once they have reached
a certain degree of maturity. Private venture capital is heavily
needed here, but, unlike in the USA, it is not sufficiently
available in Europe. Additionally last year the regulations for
the approval of medical devices in the EU were considerably
tightened by the new Medical Devices Regulation (MDR). This
leads to great uncertainty, especially for small companies, as
the approval procedurewill becomeevenmore time-consuming
and cost-intensive than before. At the same time, the hurdle to
obtaining reimbursement for such high-tech products from the
health insurance funds is extremely high. Many expensive
clinical studies are required in order to clearly prove the effecti-
veness of the therapy. Of course, all this serves the safety of the
patients, but for many patients it prolongs their suffering
without adequate alternative therapies.

The expert group on „Intelligent Implants“ of microTEC Süd-
west e.V. has set itself the goal of tackling these hurdles
together. Here, a network of companies and institutes with pro-
ven expertise in the development, manufacturing and marke-
ting of active implants and components has come together to ex-
pand its technological leadership in Europe. The members and
guests of this expert group meet on a regular basis for exchange
and discussions and to initiate collaborative projects. This
group is organized bymicroTECSüdwest, the professional asso-
ciation and leading-edge cluster formicrosystems technology in
Freiburg, which was awarded as one of 15 so called leading-ed-
ge clusters in Germany. Guests are always welcome to join the
group and convince themselves of the added value.

Author:
Dr. Katja Riebeseel
Cooperation Manager, microTEC Südwest e.V.

Subretinales Implant RI Alpha AMS in an Eye

Technology for flexible microimplants: ChipFilm-ASIC on LCP-foil

CONTACT

microTEC Südwest e.V.
Emmy-Noether-Str. 2
D-79110 Freiburg
Phone +49 761 386 90 90
www.microtec-suedwest.de
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Parameter OLED WiseChip 
UG-2828GDEDF11

TFT Startek 
KD014QQTBN001 

Description 1.54” full colour, 128 × 128 1.44” full colour, 128 × 128

Power Consumption  
50 %/Checker Board

Total ~300 mW (90 cd/m2)  
Logic 2.8 V × 240 μA = 0.67 mW
Display 13 V × 23.3 mA = 300 mW

Total ~68 mW (140 cd/m2)  
Logic 3.3 V × 1.2 mA = 3.96 mW
Backlight 3.2 V × 20 mA = 64 mW

Contrast 10,000:1 700:1

Viewing Angle/° (LRUD) 180 all around 60/60/30/60

Temperature Top -40...+70 °C -40...+70 °C
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OLEDsareweak in light, short-livedandunreliable– thesearecommon
prejudices against this technology. Thismay be true of about displays
made 15 years ago, but the technology has evolved since then.

Don't be Afraid of OLED!

Since large-areaOLEDdisplays canbemanufactured ef-
ficiently and are commercially available, this technolo-
gy has also moved into the consciousness of electro-

nics market customers.

What does OLEDmean? The abbreviation stands for „Organic
Light Emitting Device“. „Organic“ refers to the materials that
contribute to the function of the display - they arematerials of
organic chemistry. In contrast, TFTs are based on semicon-
ductor materials of inorganic chemistry. In the following, the
generic term „LCD“ will stand for all liquid crystal technolo-
gies. In addition, only passive displays are considered, i.e.
those where the picture element switches by applying a volta-
ge alone and where a transistor is not involved as an active
component, as is the case with TFTs.

Basic differences to LCD

LCDs act as a valve for existing light, which usually comes from
a light source behind the display. The transparency of all layers
is well below 10%, whichmeans that 90% of the light is lost.
Figure 1 shows a comparison of the typical parameters of two
equivalent modules in OLED and TFT technology.

OLED and LCD compared

OLEDs do not require a backlight and are therefore thinner
than LCDs. While the power consumption for LCD is mainly
determined by the backlight and is constant, in OLED only the
actively illuminating picture elements consume power.
OLEDs have a wide viewing angle of almost 180° with no co-

lour deviation or loss of contrast. OLEDs with their luminous
materials achieve a large colour gamut (see Figure 2). Their
contrast is very high, since in dark areas no background illumi-
nated by the backlight shines through. The technology allows
a wide temperature range.

Implementations

Only „low end“ applications require segmented displays. The
most versatile applications are offeredbyOLEDdotmatrix dis-
plays. They are available in various (monochrome) colours
such as yellow, green, blue-green, orange,white, red andblue.
If two dyes are applied next to each other on the same substra-

te, two screen areas with diffe-
rent colours can be displayed
using the „Area Colour“ effect.

Figure 3 shows monochrome dis-
plays in different colour designs,
clockwise from top left green, yel-
low, orange, blue-green and whi-
te in the centre.

Figure 2: Comparison of OLED and TFT colour spaces
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Cicor Group
Switzerland 

Gebenloostrasse 15
9552 Bronschhofen

info@cicor.com
www.cicor.com

Cicor – Your technology partner
The Cicor Group is a globally active develop-
ment and manufacturing partner with innova-
tive technology solutions for the electronics 
industry. With about 2,000 employees at ten 
production sites, Cicor offers highly complex 
printed circuit boards and hybrid circuits as 
well as comprehensive electronic manufac-
turing services (EMS) including microelec-
tronic assembly and plastic injection molding. 
Cicor supplies customized products and 
services from design to the �nished product 
from one source.

Customized solutions

Cicor works together with its customers to 
develop innovative products and offers solu-
tions that meet the needs of the market, re�ect 
the latest trends and convince through their 
application. Cicor’s broad portfolio of innova-
tive technologies, services and global produc-
tion capacities offers the right solution for even 
the most demanding requirements, such as 
high-tech and high-reliability applications. 
Thanks to the focus on consistent quality and 

maximum traceability, rapid prototyping, 
�exible choice of materials, miniaturization 
and realization of potential savings as well as 
the development and assembly services, Cicor 
is a partner that is able to meet the require-
ments of medical technology using new ideas 
and cutting-edge solutions. Cicor supports its 
customers starting in the planning stage, 
guaranteeing the ideal outsourcing solution, 
tailored to the customer‘s speci�c needs. Cicor 
is a partner over the entire product lifecycle, 
from product development through series 
production to after-sales service.

Company Pro�le

If you arrange three basic colours in strip form aswith TFT, you
get a colour display that can display thousands of different co-
lour tones by combining them.

Are OLED dark?

When studying a data sheet, it is noticeable that the indicated
brightness is rather low compared to TFT: depending on the co-
lour, it lies between 80 and 150 cd/m². To conclude from this

that OLEDs are difficult to read is not correct: the readability de-
pends on the contrast, i.e. the ratio between light (pixel switched
on) and dark (background). The background of OLEDs is very
dark, because no backlight shines through from behind. Unlike
TFT, OLEDs do not need a polarizing filter for their function, but
they can increase contrast by eliminating reflections from the in-
cident light. Absolutely high brightness is not necessary for rea-
ding. Examples include sports watches with heart rate monitors
that can also be read outdoors at high brightness levels.

Figure 3: Monochrome Displays
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Life expectancy

The service life of OLEDs is defined in the same way as that of
TFTs: it describes the time that elapses before the initial bright-
ness drops to 50%. With TFT the brightness of the LED back-
light decreases, with OLED the display itself. During operation,
the service life depends on various factors, especially tempera-
ture and brightness. Depending on the colour emitted, lumino-
us materials have different lifetimes, from blue with 30,000
hours to yellow with 150,000 hours. Environmental influences
are independent of the operation and limit the storage life span.
Humidity and oxygen react chemically with the organic materi-
als. They are well controllable by the design of the encapsulati-
on of the cell and have only a minor role.

Undesired Display Effects

The effect of (differential) aging of individual pixels by opera-
tion is known under various terms: Burn in, image sticking,
persistence or ghosting. The human eye recognizes differen-
ces in brightness quite well. Therefore, the GUI designer
should ensure that all pixels of a display are switched on for
approximately the same time and avoid static image contents.
In some applications this is not possible, so other strategies
have to be followed. „Screen savers“ are suitable if the display
content does not have to be read permanently. The protection
is effective if the user does not actively work with the display,
e.g. with status displays, energymeters or measuring devices.
The original image content is reactivated by pressing a key,
touching a button or values are changed.

OLEDs are used wherever a small display with not too much
information content is needed. Small medical devices, espe-
cially portable ones, are predestined for this. Seniors whomo-

nitor glucose or blood pressure themselves prefer clear, high-
contrast displays. The low-power technology enables a long
service life without charging or battery replacement. Oxygen
therapy devices, defibrillators and electro-medical devices al-
so benefit fromOLEDs, as do devices formedical or biochemi-
cal laboratories, as they can be read fromall sides thanks to an
all-round viewing angle.

Technology outlook

The manufacturers of OLEDs are working on the further de-
velopment of their technology. Driven by their use in consumer
devices, future display generations will be refined: in the first
step, substrate glasseswill become thinner, contours do not ne-
cessarily have to be rectangular, and through optimized pro-
duction, the edges of the display can be slimmer. In the next
generation, flexible substrates are available that enable 2Dcur-
ved surfaces or bendable displays. Applications include „wea-
rable“ displays that can be integrated on the body or clothing.

A further step is the optimization of optical properties. So far,
OLED layers offer only a limited transparency of a few 10%.
Future materials will enable a significantly increased light
transmission, which will pave the way for new applications.
Head-updisplays or spectacles for augmented reality, but also
optical measuring instruments such as magnifying glasses
with crosshairs or rulers, are in the pipeline.

In the age of the Internet of Things, where every device collects,
bundles and sends data to the cloud, interaction with sensors
does not necessarily focus on local visualization, because this
takes place where the data is aggregated and filtered according
to certain criteria. This reduces the complexity of the local dis-
play. Despite of this, the demand for small-format displays is
growing, because each sensor must be set up and paramete-
rized - e.g. its IP address and measuring range, wants to trans-
mit local messages - e.g. to request maintenance or to display
the battery status, or wants to transmit a trend.

OLEDs are particularly suitable for this because they have low
power consumption, high contrast and are easy to control even
by low-power CPUs. With their bright colours, they can be ea-
sily integrated into many devices, from design-driven coffee
machines to portable blood pressure monitors. The potential
of the technology has not yet been exhausted, and further de-
velopments make the displays evenmore attractive.

Author:
Rudolf Sosnowsky, CTO (Chief Technology Officer)
HY-LINE Computer Components Vertriebs GmbH

Figure 4: Readability of an OLED in incident light (top left)

CONTACT

HY-LINE Computer Components
Vertriebs GmbH
Inselkammerstr. 10
D-82008 Unterhaching
Phone +49 89 61 45 03 40
www.hy-line.de
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SONOTEC 
 Ultraschallsensorik 

Halle GmbH
Germany 

Nauendorfer Str. 2 
06112 Halle (Saale) 

Phone +49 (0) 345 13317-0 
Fax +49 (0) 345 13317-99 

sonotec@sonotec.de 
www.sonotec.eu

Hybrid Measurement Equipment – SONOTEC 
 presents SONOFLOW CO.56 for combined �ow 
measurement & air bubble detection
As medical devices replace important body 
functions, provide patients with necessary 
nutrients and drugs and therewith deal with 
human lives, technical requirements are 
speci�cally high and reliable functioning of all 
utilized equipment must be guaranteed at 
any time. When controlling �uid circulation in 
human medical applications, combining �ow 
measurement and air bubble detection is a 
signi�cant advantage. 
SONOTEC has developed the SONOFLOW 
CO.56 sensor series, which combines �ow 
measurement and air bubble detection in one 
compact unit. The integrated electronics and 
the option to operate up to 12 sensors with 
only one control unit guarantees the world’s 
smallest footprint for an OEM �ow- and 
bubble detector to use in medical devices. 
The ultrasonic sensors quickly perform 
bi-directional, non-invasive �ow detection for 
measuring the �ow velocities of liquids, such 
as water or blood, in tubing. Simultaneously, 
the sensors detect air bubbles as small as 1/3 
of the inner diameter of the tube. 
Top medical technology manufacturers 
already rely on this game-changing technol-
ogy and have implemented the control and 
monitoring unit for instantaneous �ow and 
bubble detection into their machines. One of 
the industry leading companies developing 
and manufacturing heart-lung equipment has 
integrated the hybrid sensor solution into 
their recently launched machines. The main 
aspect of the manufacturer to trust in the 
SONOFLOW CO.56 sensor series is its small 
design and its option for multipoint measure-
ment. Thus, �ve of the smart sensors have 
been easily applied to the customers’ new 
console. The sensors themselves operate to 
measure �ow rates on different shunts going 

to the body and simultaneously detect air 
bubbles to ensure patient safety at any time. 
Finally, the sensors give feedback on the real 
�ow compared to the theoretical �ow of the 
pump. 

SONOCHECK Bubble Detectors – Fast, 
reliable and ready for IEC 60601-1-2 
(4th edition)

The SONOCHECK air bubble sensors incor-
porate intelligent ultrasonic transmission 
technology and innovative safety concepts to 
provide maximum sensor reliability. A selec-
tion of the SONOCHECK sensors recently met 
the tightened regulatory EMC requirements of 
the IEC 60601-1-2 standard (4th edition). 
Those non-invasive bubble sensors are ready 
to be integrated into the latest generation of 
medical technology products. 
Next to the products of the SONOCHECK 
family, SONOTEC offers sensors of the 
SONFLOW CO.55 V2.0 series. The non-inva-
sive �ow sensors are made of different 
materials (e.g. aluminum, stainless steel, 
plastics), are applicable for a wide range of 
tubing diameters and materials and are 
simply clamped on the tube with the �owing 
medium. This way the �uid will not be 
contaminated by the sensor housing. The 
sensor, in turn, does not have to be sterilized. 
Therefore, the SONOFLOW sensors are 
speci�cally suited for applications with strict 
hygienic requirements.

SONOTEC – 20 years experience in 
non-invasive �ow measurement & air 
bubble detection for medical devices 

With its focus on non-invasive �ow measure-
ment and air bubble detection, SONOTEC 
has been an appreciated and reliable compo-
nent and solution provider for highly sophisti-
cated medical devices for decades. Over a 
long period of successfully implemented 
projects, the Germany-based ultrasound 
specialist – certi�ed to ISO 9001 and EN ISO 
13485 – has gained an excellent reputation 
among manufacturers of dialysis and transfu-
sion devices, heart-lung machines, medical 
pumps and diagnostic systems. The intensive 
guidance from a very early stage in the 
product development process, support in 
veri�cation, prototyping and its expertise in 
certi�cation processes gives the company a 
lasting competitive edge.

Company Pro�le

The hybrid sensor SONOFLOW CO.56 combines 
�ow measurement and air bubble detection in one 
compact unit
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Richard Wolf GmbH raises image quality in endoscopy to a new
level with Pin sharp 4K resolution technology.

The new Sharp, Authentic
and Efficient
Theoptimally tailored system components ensure image

reproduction that matches the natural state of the
image, at the same time operates energy efficient, and

is ergonomic and compact.

4K entails a resolution of at least 3840 x 2160 pixels and this
represents a fourfold increase compared with the existing HD
standard. In order to get this pixel power on the road, Richard
Wolf with its long tradition of innovation has strategically
bundled all of its in-house expertise: telescope, light, signal
processing and the latest production technology melded into
one system, providing a solution from a single source.

Optical systems and light cables: Optimum
match guaranteed

The new sharp begins with the completely new telescopes de-
veloped in-house for the rigid 10 millimeter and 5,5 millime-
ter endoscopes. This generates a homogeneous, illuminated
image with sharp margins. Specially doped glass material is
used for the lenses to minimize any optical errors.

The transmission of light plays an impor-
tant role in implementing the new sharp.
Light power keeps pace with the increase
in resolution. The latest light cables com-
binedwith powerful LED light sources are
precisely tailored to the requirements of
the new camera system and therefore a
perfect match for ENDOCAM Logic 4K.

Lower power consumption
reduces development of heat

The new compact is manifested in the er-
gonomically shaped camera head with re-
duced dimensions and weight. Richard
Wolf uses a new generativemethod here in

order to manufacture the metallic camera casing utilizing a 3D
printing process. The result is that the camera head is a comfor-
table fit in the user’s hand and it is also tangibly lighter. The
stainless-steel material can be autoclaved and is ideal for che-
mical sterilization procedures. It is therefore classified as steri-
le andmay be used without the need for any additional covers.

RichardWolf reaches a new level of efficiency as a result of the
reduced power consumption in various areas. The LED tech-
nology demonstrates significant savings over the previous gas
discharge lamps. At the same time, the company has succee-
ded in using more powerful and very efficient electronic com-
ponents in the camera head. It consumes around 30 percent
less electricity and this is demonstrated in a significantly lo-
wer development of heat.

Precise image of reality with visualization of the
invisible

The advantages of the system froma single source are display-
ed throughout the whole image chain and by the handling of

Pin sharp 4K resolution

40



www.med-eng.de MEDengineering INTERNATIONAL 2019

MEDDevices Endoscope

MIKROP AG
Switzerland

Industriestrasse  22
9301 Wittenbach

Phone +41 (0) 7 12 92 10 80
info@mikrop.com

mikrop.com

mikrop ag – your supplier 
for miniaturized quality optics
As a worldwide leader in technology Mikrop 
offers high-precision optical systems in the 
� eld of miniaturized medical devices. 
Since 35 years, we develop, manufacture and 
mount highly complex, miniaturized optical 
components and assemblies. Mikrop is one 
of only few companies worldwide to manufac-
ture high precision lenses and assemblies 
starting at diameters of just 0.30 mm. 

Mikrop is the source for Swiss precision 
miniature optics serving all high-tech mar-
kets. Our lenses, objectives and optics are 
amongst the smallest imaging devices in the 
world.

Our Products and Services Include

Integrated Complete Solutions: Optical and 
mechanical design, production of prototypes, 
serial production and assembly

Optical Assemblies: Multi-element assemblies 
comprising lenses, prisms and housings, 
cemented compact optical groups

Spherical Lenses: All types 
of single lenses, doublets 
and triplets, rod lenses, 
miniaturized lenses, lenses 
with conical edge 

Micro Objectives 

for CMOS / CCD camera 
formats from 1/4” down to 
1/18”, custom designed, 
with Field-of-Views from 
typ. 30° and up to 210°

Micro Camera 
Omnivision OV6946 Sensor

New frontiers in miniaturized imaging
– ready assembled camera head
– brilliant high-resolution image
– customizable objective design

For Customers and Applications in

 ■ Endoscopy
 ■ Micro lmaging
 ■ Micro Sensors

Company Pro� le

Omnivision OV6946 Sensor

 ■ Medical Engineering
 ■ Machine Vision
 ■ Micro Cameras

the 4K signal that convert to the new authentic. Cables, con-
nectors and controllers are consequently designed so that the
significantly expanded data volume is free of loss. This increa-
ses the failsafe performance and the faithful visualization of
the original image – very much the new authenticity.

At the same time, RichardWolf GmbH has the experience and
the ability to generate additional benefits from the surveyed
data. Special visualization processes improve tissue differen-
tiation, illuminate critical areas of an image, and clearly visu-

alize structures situated in bright but overex-
posed regions.

Be flexible andmodular

The ENDOCAM Logic 4K camera controller
is designed as a flexible platform that is also
capable of handling all application parts of
the whole ENDOCAMLogic HD family inclu-
ding HD camera heads, pendual camera
heads as well as flexible sensor endoscopes.
Furthermore, all available telescopes can be
used, which makes it easy to switch to the
new standard and start the 4K journey step
by step.ENDOCAM Logic 4K

CONTACT

Richard Wolf GmbH
Pforzheimer Str. 32
D-75438 Knittlingen
Phone +49 7043 3 50
www.richard-wolf.com

41



MEDengineering INTERNATIONAL 2019 www.med-eng.de

MEDElectronic Sensor Technology

Im
ag
e:
Cr
ed
it:

is
to
ck

Es
se
nt
ia
ls
/A

nd
re
yP
op
ov

What Engineers need to know about Big Data and Small Wearable
Sensor Devices

Healthcare Gets Digital
Data has always been a pillar of the medical profession.

Because of the highly-regulated nature of healthcare,
new drugs and treatment therapies are never approved

without an abundance of empirical evidence gained through
clinical trials. Even medical device improvements rely heavily
on data gleaned from how they performed with actual patients.
Over the last decade, the utilization of Big Data has been incor-
porated into virtually every industry. Businesses are able to be
more efficient andmakemore informed decisions in everything
from forecasting to operations to customer behavior.

The “Big Data Era“ already takes place across the healthcare
profession. To harness its power for improving people’s health,
improved sensor and coating technologies are necessary to de-
liver continuous reliable data. This data provides a new way for
everyone from pharmaceutical companies to device manufac-
turers to care providers, to monitor the outcomes of their treat-
ment on patient health and to better guide care decisions.

Thanks to innovations in the wearable activity tracker field,
24/7 remote monitoring and “virtual health management“ is
now a reality for an increasing number of conditions.Wearable
devices for diagnostic and therapeutic use are going through
the same rapid “growth spurt.“ Like the entire medical device
industry, wearable sensors anddevices are becomingmore ad-
vanced and sophisticated, offering more functionalities with

each successive device generation. As medical practitioners
harness the enormous possibilities of wearable medical sen-
sors to more closely track a wide variety of conditions, there
will be a significant increase in data capture and two-way data
communications. To unlock the potential of wearable devices
to provide effective, non-invasive treatment options for pati-
ents, the data volume/signal strength challenge has to be ad-
dressed. Like the use of Big Data in other industries, conti-
nuous data is useless unless you can reliably capture it, trans-
mit it, process it and turn it into an actionable solution.

For wearable devices, there is a bottleneck at the tissue-electro-
de interface that limits the ability to get a continuous, high qua-
lity signal from thebody. Skin, fat, andbony tissues dampenand
limit bio-electrical signals from being detected easily from out-
side the body. They add noise, reduce signal amplitude, and
make spatial localization very difficult. Invasive technologies
can providemuch better signal quality thanmost external elect-
rodes, but demand surgery or another invasive procedure.

There aremedical technologies for external use in clinical set-
tings that provide high quality electrical signals for short
amounts of time (hours/days) but demand laborious setups
andpreparation. Typically, these rely onwet gel-based electro-
des which tend to dry out over time and can cause skin irritati-
on and rashes. For example, EEG applications can require

Wearable sensors and devices will becomemore advanced and sophisticated, offering more functionalities with each successive device generation.
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SIMEON
Hospital Solutions
www.simeonmedical.com

multi-hour setups, the use of gel conductivity enhancers in
the hair, and potential skin abrasion. Physical activity trackers
can provide continuous data for years, but the transmitted da-
ta is not sufficient for medical analysis. So far, themarriage of
technologies that are comfortable, easy to use, and conti-
nuously collect high quality data has been elusive.
One of theways that Heraeus is addressing this issue is with the

use of its TecticoatTM line of dry electrodematerials. Tecticoat is
a polymer-based, electrically-conductive material that can be
applied to a variety of substrates (including soft molded plas-
tics and rubber, 3D printed parts, fabric and textiles) to create
comfortable, high-signal quality dry electrodes for monitoring
cardiac, neural, muscular, or other signals from the body.

Tecticoat provides a low and stable contact impedance with the
skin which is key for consistent performance and high signal
quality. Tecticoat electrodes are stable in different environ-
ments and limit someof the effects due tohumidity andenviron-
mental factors. It also responds and equilibrates more quickly
than other dry electrode materials due to its unique chemical
structure, which facilitates electrical communication with the
skin and body. Tecticoat is also very easy to process by a number
of methods, offering highly scalable but also custom capabili-
ties. For example, it canbedip-coated, spray-coated, or printed.

By improving the quality and amplitude of signals leaving the bo-
dy, less filtering and signal processing is required. This allows for
lower power devices, faster device response, the ability to record
frommore locations simultaneously and improved spatial resolu-
tion. This is similar to how AmplicoatTM, our conducting polymer
coating for use inside thebody, improves signal quality and allows
for vastly improved electrophysiological mapping with higher
spatial resolution for better localization and treatment in real-

time. Additionally, Tecticoat can be used to make dry electrodes
for therapeutic electrical stimulation of the body for different
neural and rehabilitation applications such as providing motor
function to paralyzed patients by electrically stimulating their
limbs. The use of the dry Tecticoat electrodes improves usability
of the device, reduces setup time dramatically by eliminating the
need for gel conductivity enhancers and makes the device more
robust for long-term use. Big Data and high-performing wearable
devices will play amajor role in healthcare. Over 5million people
are using remotemonitoring devices worldwide, and that number
will continue to increase. The ability to continuously monitor and
treat patients in real-time, 24/7, willmake patient caremore con-
venient, responsive and effective. But patient data cannot bemo-
nitored and transported on the existing roadway;medical techno-
logy engineers need an “information superhighway“ to ensure the
incredible volumes of two-way data that need to travel between
the patient and the care provider.

Author:
Jeff Hendricks, PhD,
Heraeus Medical ComponentsImpedance performance: Skin-electrode contact impedance values

of TECTICOAT comparable to existing dry electrodes of similar area.
Tecticoat provides a low and stable contact impedance with the skin
which is key for consistent performance and high signal quality.

CONTACT

Heraeus Medical Components
5030 Centerville Road
St. Paul, MN, 55127
Phone +1 651 792 85 00
www.HeraeusMedical
Components.com
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If you want to use the latest high-performance, high-graphics
processor technology without fan cooling, modular designs based
on VITA’s Rugged COMExpress standard are your first choice.

A Standard for Fanless
High-EndMedical Systems
All embedded electronics designs are subject to hard

limiting factors depending on the required compu-
ting power and the area of application. One such fac-

tor is the maximum permissible dissipation. New CPU se-
ries, such as the AMD Ryzen Embedded V1000 series or
the 8th generation of Intel Core processors, have a TDP
(ThermalDesign Power) between 12 and 56watts. If deve-
loperswant to exploit their full potential on a COMExpress-
module, they are above a critical TDP limit for fanless de-
signs. Under those circumstances, conventional COM Ex-
press designs can only be realized with active cooling
concepts. Many developers are therefore under the con-
ception that fanless designs are only possible up to amaxi-
mumof 25watts. However, to be able to conform to the hig-
hest hygiene standards, imaging systems with high-resolu-
tion screens and high-performance graphics also require
completely fanless andhermetically sealedhousings above
this limit. Only in that case can they withstand extensive
and regular cleaning with all the disinfectants commonly
used in everyday hospital life to not become a breeding
ground for hospital germs that would be released into the
environment through integrated fans.

Rugged COMExpress has been designed tomeet these needs,
leveraging completely fanless heat dissipation even above the
50watt limit – perfect for thedevelopment ofmedical systems
based on the AMDRyzen Embedded V1000 processor family,
which can scale up to 54watts. The foundation for this is stan-
dardization.

COMs offer many advantages

+ COMs (Computer-on-Modules) combine the ready availa-
bility of CPUmodules (COTS products) with the flexibility
of full custom designs

+ Buying in the complex parts of the circuit technology
(CPU, memory, core voltage regulator) lowers develop-
ment costs significantly (about 50%)

+ The exchangeability of COMs provides easy retrofit and
scaling options evenacrossdifferent processor architectu-
res and vendors

+ Safety-critical applications with long product development
and lifecycles and high certification requirements benefit
from easy upgradeability with new standardizedmodules

+ When replacing the computer unit of a certified end sys-
tem, re-certification in modular systems is largely limited
to the part of the system that is related to the newmodule

COMExpress is leading

The leading standard among Computer-on-Modules is COM Ex-
press. Specified by the PCI Industrial Computer Manufacturers
Group, PICMG for short, it is hard to imagine the embeddedworld
without it – from ultra-compact low-power designs based on sin-
gle/dual or quad core ARM or Intel Atom CPUs to high-perfor-
mance computers in basic format based on server CPUs with 16
or more cores. With the large number of manufacturers of COMs,
carrier boards and development kits, COM Express has the most
comprehensive ecosystem in the Computer-on-Module world.
Thewide distribution ensures a balancedprice/performance ratio
for products and services as well as the long-term availability of
the standard, as it is supported by many companies.

Equippedwith the AMDRyzen Embedded processor, the CB71C from
MENMikro Elektronik is currently themost powerful RuggedCOMEx-
press design.
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When it needs to be rugged

Some applications demand a highly rugged computing sys-
tem. Since the COM Express specification doesn’t consider
harmful influences, such asmechanical shock, strong vibrati-
on, rapid temperature fluctuations, moisture or electromag-
netic radiation, it was expanded to include the Rugged COM
Express specification (VITA 59). On the basis of VITA 59 it is
possible to realize high-performance Rugged COM Express
(RCE) modules with completely fanless cooling at a TDP of
more than 50 watts.

Rugged COMExpress

Based on the COM Express standard, RCE modules provide
everything that COMExpress modules offer. The VITA 59 spe-
cification extends the printed circuit board (PCB) of the mo-
dules with additional sidewings for embedding in a standardi-
zed aluminum frame (CCA) to establish optimal thermal con-
nection. This precisely specified frame ensures that the hot
spots (CPU, memory and voltage transformers) are cooled. In
addition, heat is dissipated via the PCB towards the frame.

From there, any waste heat can be transported by conduction
directly to the surrounding housing to be then dissipated by
convection to the environment via cooling fins. These measu-
res lower the assembly’s thermal resistance to the housing.
Compared to a standardCOMExpress heat sink, this can redu-
ce temperature rises of electronic components by up to 5°C.
The lower thermal load on the components leads to lower fai-
lure rates thereby improving the reliability of RCE modules
over traditional COM Express designs. Since the entire con-
cept has been standardized by VITA, RCEs are fully manufac-
turer-independent as well as future-proof, and it is possible to
change a module together with its standardized aluminum
frame at any time.

Better protected

RCE modules are more robust in other respects, too. The alu-
minum housing means they are well shielded and highly im-
mune to electromagnetic radiation. Additionally, themodules
come with a protective varnish as standard. This conformal
coating offers effective protection against environmental in-
fluences such as dust, moisture or even chemicals. The VITA
59 standard has its origins in the railway sector. However, mo-
dules in this standard are also developed andproduced byma-
nufacturers such as MEN Mikro Elektronik for medical appli-
cations. Railway sector conformity makes the modules also a
perfect computing platform for emergency services. Because
the frame is firmly screwed to the carrier board, particularly
high resistance to mechanical shocks and vibration is ensu-
red. Amplitudes of up to 5G for vibration and even up to 50G
for shocks are realistic, making the modules even suitable for
off-road driving conditions.

Author:
Maximilian Kolpak, Product Solution Manager
MENMikro Elektronik

Themechanical design of VITA 59-compliant Rugged COMExpress
modules is significantly more robust than traditional COM Express
cooling solutions, providingmany benefits – from increased stress re-
sistance to higher TDPmargins with 100% passive cooling.

CONTACT

MENMikro Elektronik GmbH
Neuwieder Str. 1-7
D-90411 Nuremberg
Phone +49 911 99 33 50
www.men.de

45
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Wearables, miniature computers which are worn as clothes or
accessoires and include integrated sensors, attract increasing
attention on the market.

Sensors Widen Potential
for Wearable Devices
Withenvironmental sensing, these devices can also be

made aware of their environment. The latest sensors
are able to measure relative humidity and tempera-

ture (RH/T), light and pressure to enable devices and their
users to understand their ambient condition and what is going
on around them. The main advantages of these sensors are
that they are very energy efficient, do not require lots of com-
putation power and are becoming smaller and smaller. Hence,
they are ideal for wearables and offer a broad range of potenti-
ally valuable applications.

Personalized Ambient Conditions

The integration of temperature andhumidity sensors intowea-
rable devices allows measurement not only of the ambient

conditions but also the user’s physiological information, such
as skin temperature or sweating rate. This can give a better un-
derstanding and interpretation of achieved performance (e.g.
disturbed sleep in hot weather, slower running in high humidi-
ty) and is the basis for a variety of potential new applications.
This information can also be used in a connected home (smart
home) to automatically control the indoor climate. If skin tem-
perature and sweat rate is shared with a climate system, the
room ambience can be optimized to personal preferences wi-
thout the need for human intervention.

This is particularly relevant if a user is sleeping and is not awa-
re of unhealthy or uncomfortable conditions. In addition to
increased comfort, energy is consumed only when needed,
leading to cost savings.

Humidity and Temperature Sensors Widen Potential for Wearable Devices
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Tracking ambient conditions is also useful for other applicati-
ons. Depending on the temperature and dryness of the envi-
ronment, a wearable device could provide useful skincare
tips. Our skin is highly sensitive and an understanding about
exposure could be used in cosmetics to recommend the right
product for the right skin and exposure.

But it’s not only the beauty industry that can enhance its pro-
ducts to satisfy customers – the healthcare market would also
benefit. People with respiratory diseases need a climate adjus-
ted to their condition. A bad indoor climate can increase the
risk of illness – asthma, mites and mold infestation are just a
few of RH/T-dependent health risk factors. By tracking the am-
bient condition with a wearable device, distinct patterns will
emerge and abnormal or risky conditions will trigger the adjust-
ment of heating, ventilation, air-conditioning or humidifiers.

In the near future, spectacles, watches, articles of clothing and
other itemswill have the ability to sense temperature andhumi-
dity,making it possible to integrate themeasurement of our en-
vironment into every facet of our lives. This will help us to get a
better understanding of our environment and the ambient con-
dition in the spacewe live in. As a result, processes in daily lives
could be optimized, energy consumptions minimized, money
saved and comfort and health could be improved.

Integration and Sensor Fusion

Integrating ambient sensors into wearable devices like Smart-
watches is a non-trivial undertaking. This is especially true for
ambient temperature sensors and all measures dependent on
ambient temperature such ashumidity. Temperature sensors bu-
ilt in a wearable or mobile device face three major challenges.

First, the electronic components in the tightly packed device
generate heat and influence the sensor reading. This effect
gets evenworse as the heat dissipation of the different compo-
nents is highly load dependent and therefore is changing all
the time. Second, the sensor readings are influenced by the
heat of the skin.

Third, the device has a certain thermalmass which results in a
slow thermal response. Similar to the fact that a hot cup of cof-
fee needs about 30 minutes to cool down to room temperatu-
re, a smart watch or phone needs about 30minutes to adopt to
temperature changes.

There aremultiplemeasures tomitigate or even eliminate this
obstacle. One of themost crucial parts is the placement of the
sensors. It is important that they are very well decoupled from
the main device-internal heat sources and the human skin. »
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The placement of the sensor is highly device specific and has
to be well considered for every product independently.

An ideal sensorplacement, however, is not enoughasacomplete
decoupling is most likely not feasible. To compensate for the re-
maining influences, the influence factors have to be monitored
and their impact on the temperature reading has to be determi-
ned. For example to compensate for the body heat, an additional
sensor can be placed closely to the skin. A heat-propagationmo-
del can thenbeapplied toestimatehowbig the temperature gain
of thebodyheaton thesensor is.This informationallows forcom-
pensation. This environmental sensor fusion software called
SensirionEngine is alreadyactivelyused in several smart phones
enabling accurate ambient temperature and humidity sensing.
Further the Sensirion Engine allows to speed up the response of
the temperatureandhumidity signal toambientchanges farbey-
ond the physical limits. Which is necessary as no user wants to
wait up to30minutes to get accurate readings.

Combining all these approaches allowwearable devices an ac-
curatemeasurement of ambient temperature and humidity by
providing an experience users expect from wearable devices.

Sensor Packaging Innovation

Implementation of such a system is possible only with innovative
technology inbothhardware and software. Thehardware inques-
tion is currently one of the smallest humidity and temperature
sensors available. It has been developed by the Swiss high-tech
company Sensirion specifically for devices where space is limi-
ted, and it is optimized for the requirements of the consumer
electronics industry. This innovative product combines minimal
size with maximum performance to define the latest generation
of humidity and temperature sensors. The SHTW2 is Sensirion's
2nd generation WLCSP (wafer-level chip-scale package) humi-
dity sensor, offering a complete digital humidity and temperatu-
re sensor system in a package so tiny that it fits into virtually any
application. The SHTW2 comes in a flip chip package, which is
an established technology and represents one of the simplest
and smallest possible ways of packaging for a semiconductor
chip. The supply voltage of 1.8 volts and the lowpower consump-
tion of just 2 µW at 1 measurement per second provide an opti-
mal base for the use of the sensor in small, wearable devices.

The company provides not only the sensor but also the accom-
panying software, ensuring a significant time reduction in ob-
taining accurate readings after a change in ambient conditi-
ons. The tiny SHTW2 sensor extends the range of possible ap-
plications; for example, as a basis for physiological signals,
such as skin temperature and sweat rate, where tailored algo-
rithms are required. Sensirion has created the space for new
ideas - now it is up towearable providers and appdevelopers to
take the next step.

HIGHER VOLTAGES FOR
INDUSTRIAL APPLICATIONS

Mouser Electronics is now stocking the MAXM17552 compact
step-down DC-DC power module from Maxim Integrated. Offering

an ultra-small power source to drive high-voltage industrial and consumer
applications, the micro system-level IC (uSLIC) module provides a wide in-
put voltage range for medical devices. The Maxim MAXM17552 module,
available from Mouser Electronics, is part of Maxim's Himalaya series of
voltage regulator ICs and power modules, which enable cooler, smaller, and
simpler power supply solutions. The MAXM17552 module operates over a

wide input-voltage range of 4 V to 60 V and delivers up to 100 mA output
current over an adjustable output voltage from 0.9 V to 5.5 V. The module
integrates a synchronous wide-input Himalaya buck regulator with built-in
FETs, compensation and other functions with an integrated shielded induc-
tor in a minuscule 2.6 mm × 3.0 mm × 1.5 mm package. The module uses
peak-current-mode control architecture, operates in pulse-width modulati-
on (PWM) mode, and offers a soft-start feature to reduce input inrush cur-
rent. Compliant to CISPR 22 (EN 5022) Class B and JEDEC certified, the
MAXM17552 power module delivers increased energy efficiency, shock and
vibration tolerance, high temperature operation, and electromagnetic inter-
ference (EMI) compliance.

www.mouser.com

Author:
Pascal Gerner,
Head of Product Management

The digital humidity and temperature sensor SHTW2

CONTACT

SENSIRION AG
Laubisruetistrasse 50
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Phone +41 44 306 40 0
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The heart of 
your application.

Healthcare Power Supplies
•   ACDC, DCDC, EMC/EMI Filters, 

standard and modified power solutions

• A recognised market leader

•  Over 30 years experience 
in essential medical applications

•    Approved supplier to many
 top 10 manufacturers

•  Global multi-site design, manufacture 
and local support 

TDK-Lambda Germany GmbH
www.de.tdk-lambda.com  ·  +49 (0) 7841 666-0

MEDICAL DC/DC CONVERTERS
PROVIDE 2 X MOPP

RECOM introduces new medical-grade DC/DC modules in a power
range from 15W to 30W, which can be easily integrated in medical

designs due to their compact case size and full medical certifications. The
enhanced properties make these modules ideal for medical-grade applica-
tions as they excel in reinforced isolation of 5kVAC, low leakage current,
while offering extra wide 4:1 input voltage ranges.

The reliable REM15-W, REM20-W
and REM30-W series are DC/DC
converters, which offer well balan-
ced specifications for critical medi-
cal applications including a 60601-

1 3rd Ed. certification. They feature 5kVAC reinforced isolation rated at
250VAC working voltage, 8mm creepage and clearance and low 2µA leakage
currents, despite the compact case sizes of only 1,6’x1’ and 2’x1’. At the
same time they guarantee far-reaching compatibility with their extra-wide
4:1 input voltage range. The high efficiency of up to 90% means they can
operate reliably in harsh environments from extreme temperatures from -
40°C up to 105°C at natural convection. Their single output options range
from 5V up to 24V and dual outputs offer either 5V, 12V or 15V with low output
ripple and zero-load operation. To underline the high reliability, RECOM grants
a 5-year warranty for these modules. www.recom-power.com

FANLESS 1000W MODULAR
POWER SUPPLY

The CoolX1000, a fanless 1000W modular power supply, is pack-
aged in a compact 6.5 x 10 x 1U U-channel design, the CoolX1000

provides up to 1000W without any requirement for fan or base plate cooling,
eliminating acoustic noise detrimental to scientific and medical applications,
as well as applications sensitive to vibration or where fan cooling is not avai-
lable. The CoolX1000 also offers increased flexibility by allowing system desi-
gners to monitor and control power supply performance – essential for staving

off process disruption – via analog or digital communications (PMBus™). The
series will offer two base models: the CX10S, which is certified to IEC60950

2nd edition for industrial applicati-
ons, as well as the upcoming
IEC62368-1 standard; and the
CX10M, which carries IEC60601-1
3rd edition and IEC60601-1-2 4th
edition (EMC) for medical applicati-
ons. Both models can be populated

with up to six CoolMods, providing up to 12 isolated DC outputs ranging from
2.5V to 58.0V. Outputs can be configured to the required set point voltages and
connected in parallel of the series for higher output current and/or higher out-
put voltages. Typical applications that the CoolX1000 supports include clini-
cal diagnostic equipment, medical lasers, dialysis equipment, radiological
imaging, surgical robotics and clinical chemistry. www.excelsys.com
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Combating Unilateral
Facial Paralysis
The NI platform accelerated the development of our first

facial pacing prototype system. Our achievements would
not have been possible with alternative technologies.

The problem: Addressing unilateral facial paralysis by crea-
ting a measurement and control system for facial pacing,
whichmeasures facialmovements from thehealthy side of the
face and uses functional electrical stimulation to simultan-
eously reanimate the paralysed side.

The solution:UsingmyRIO combinedwith customelectronics
tomeasuremultiple channels of surface EMG, process the ac-
quired signals, andproduce stimulationwaveforms to activate
facial muscles with the low-latency and reliability required for
this novel medical system.

Unilateral Facial Paralysis and Facial Pacing

Unilateral facial paralysis is a condition in which one side of
the face is either partially or totally disabled due to paralysis of
the facial nerve. There are a number of possible causes for the
paralysis, includingBell’s palsy and physical trauma.Unilate-
ral facial paralysis is fairly common. Itsmost common and idi-
opathic form alone reportedly affects approximately one in
every 60–70 persons. The paralysis affects daily activities

such as blinking, eating, drinking, and social interaction. Pro-
blemswith blinking can cause dryness of the eye and even loss
of vision. A drooping mouth corner can make eating and drin-
king difficult. Smiling and other socially-important facial ex-
pressions become distorted. People suffering from paralysis
may have concerns related to their appearance and may feel
like they cannot fully express themselves. The goal of the
treatment of facial paralysis is regaining lost functions to over-
come the negative impact they have on the quality of life.

Permanent forms of the paralysis can be treated surgically. Ho-
wever, surgery involves risks, is expensive, and regaining lost
functions is not guaranteed. In reality, somenerve repair surgery
techniques have reported success rates as low as 20 percent.

Prosthetic technology is another approach to regain lost facial
functions. Functional electrical stimulation canbeused to ac-
tivate facial muscles for reanimation. Facial pacing describes
the act of reanimating the disabled side of the face based on
the simultaneousmeasurement of the healthy side. For exam-
ple, a smile detected on the healthy side of the face can be
replicated on the disabled side using electrical stimulation.
This type of pacing can provide a short-term solution to regain
facial control while awaiting surgery or, in the case of tempora-
ry paralysis, while waiting for the paralysis to heal. For short-
term facial pacing, we can use wearable devices that carry out
measurement and stimulation via electrodes placed on the

Figure 1: Facial Nerve (Facial nerve by Patrick J. Lynch, medical
illustrator; C. Carl Jaffe, MD, cardiologist (2006). Licenced under CC
BY 2.5: http://creativecommons.org/licenses/by/2.5/)

An NI platform accelerated
the development of a first facial
pacing prototype system. By
using myRIO combined with
custom electronics to measure
multiple channels of survace
EMG, it was possible to process
the acquired signals andprodu-
ce stimulationwaveforms to ac-
tivate facial muscles with the
low-latency and reliability re-
quired.
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AEMtec GmbH
Germany 

James-Franck-Straße 10
12489 Berlin

Phone +49 30 6392 7300
Fax +49 30 6392 7302

info@AEMtec.com
www.AEMtec.com

Microsystems for medical devices, wearables and 
portables
AEMtec, a leading European provider of hybrid 
microelectronic and optoelectronic assemblies 
develops, quali�es and produces complex micro 
and optoelectronic modules through to com-
plete systems for medical applications, such as:

 ■ Wearables
 ■ Handhelds
 ■ Diagnostics
 ■ Medical Equipment
 ■ Imaging and Acoustic Systems
 ■ Laboratory Diagnostics.

Highest Quality and Innovation
AEMtec meets the highest quality assurance 
and quality management systems including ISO 
13485, EN 60601 and ISO 14971. In addition, 
AEMtec thoroughly understands the high quality 
requirements of the medical industry and knows 
how to satisfy these requirements by 100 %. In a 
cleanroom environment up to Class 100 we are 
scalable producing prototype quantities through 
to high quantity serial production. AEMtec also 
places great emphasis on process development 
work. Diverse concept developments, exact 
speci�cations, feasibility and systematic risk 

analysis (FMEA) form the basis for safe and 
reliable results.

From Wafer to Packaging
Microsystems and Optoelectronics for 
Medical Devices 
By offering a high standard of technology 
equipment (UBM, SBA, Dicing, COB, FC, 
SMT, Box-Build) and process services, our 
customers bene�t from reduced supply chain 
time, risk and cost. Assuming responsibility for 
the entire production chain and full product 
quality enables potential errors to be more 
easily identi�ed and eliminated and production 
processes to be adjusted and improved 
accordingly. Serving individual needs we use 
the latest CAD tools and simulation software 
always with an eye on every detail.

Take advantage of our unique portfolio of 
services and assembly technologies for your 
innovative product. Together let us take advan-
tage of our unique portfolio of services and 
assembly technologies for your innovative medi-
cal product.

Company Pro�le

skin. In the future, prosthetic technology could be an effective
alternative to costly repair surgeries whose success is never
guaranteed. Miniaturized, implantable devices would be less
obtrusive and more suitable for continuous use. An effective
facial pacing systemhas strict computational demands. Aside
from fulfilling common medical device requirements, pacing
requires determinismand true parallelism to achieve synchro-
nous facial expressions. An acceptable delay between the si-
des of the face (detected versus stimulatedmovement) is tens
of milliseconds.

Research Goals and Current Status

Our research focuses on developing transcutaneous facial pa-
cing beyond the state-of-theart. Current limitations include
difficulties in activating the targeted muscles, difficulties in
producing varying levels of muscle contraction, and problems
related to the comfort of the stimulation. In order to study how
these issues could be solved, we needed a research prototype
system that allows us to fully customize the processing, from
measurement to stimulation.

Currently, we have designed and constructed a prototype sys-
tem that we are using for clinical trials under the supervision
of the National Supervisory Authority for Welfare and Health
(Valvira) in Finland. We have already carried out clinical trials
at the local hospital to study the excitability of facial muscles
of both healthy participants and patients with unilateral facial
paralysis. We also have our first implementation of pacing for
reanimating eye blinks.We are developing our system further to
continue with more experimental research and clinical trials.

Developing the Facial Pacing Research Prototype

Our original idea was to make our own custom device with
amplifiers for themeasurement and stimulation, andcombine
it with a laptop to carry out the required processing. However,

Figure 2: Facial Pacing Principle
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the connectivity to the computer would have created a bottle-
neck, leading to unacceptable processing delays. NI reconfi-
gurable I/O (RIO) platform represented an ideal solution, offe-
ring reliable, deterministic computational power, whilst simp-
lifying the integration of our custom electronics to form our
facial pacing prototype system (Rantanen et al. 2016). Our
device currently has four EMG measurement amplifiers with
appropriate gain and bandwidth. Our four stimulation ampli-
fiers produce constant-current signals to varying loads with
±48mAmaximum amplitude, and nominal maximum voltage
of 100 V. The amplifier bandwidths allow arbitrary waveforms
to be produced.

We chose the NI myRIO device as the embedded controller.
We used it to measure the signals from the EMG amplifiers,
carry out real-time processing on the data streams, and gene-
rate the signals for the stimulation amplifiers. A custom Lab-
VIEW application, running on a standard laptop, wirelessly
connects to the myRIO to provide a graphical user interface
(GUI) anddata logging. TheGUI is required for configuring the
processing and stimulation parameters, providing real-time
visualisation of the signals, and setting-up the data logging.
However, we use the myRIO integrated FPGA for time-critical
tasks. Generation of accurate square wave stimulation pulses
with pulsewidths less than amillisecondwouldn’t be possible
without an FPGA program running at tens of kilohertz. We also
currently sample andprocess theEMGsignals in the FPGAbe-
cause a high sampling frequency allows fast detection of the
onset of muscle activity from the background noise.
The myRIO greatly simplified the design of our prototype sys-
tem, allowing us to implement a vast amount of functionality
on a single device—from analog and digital I/O, to customized
signal processing, to wireless connectivity. We use analog I/O
to measure and generate signals. We need digital I/O to toggle
our amplifiers and physical indicator LEDs and to readUI but-

tons and the status indicators of our stimulation amplifiers.
The built-in wireless connectivity of themyRIO was important
because we designed the prototype system to be a medical-
gradedevice. Physically connecting it to a computerwouldha-
ve caused safety concerns. Choosing myRIO as the system
controller was also a future-proof design choice. NI RIO archi-
tecture helps us easily reuse all of our current software IP,
whilst upgrading from myRIO to a higher-end processing tar-
get (such as Single-Board RIO) with larger FPGA capacity, if
required in the future.

Conclusion

TheNIplatformaccelerated thedevelopment of our first facial
pacing prototype system. We achieved more than would have
been possible using alternative technologies. We can take ad-
vantage of the extensive programmability of the prototype to
develop facial pacing further, helping us discover more speci-
fic requirements for designing dedicated, wearable, light-
weight devices in the future.

Authors:
Ville Rantanen, Jarmo Verho, Antti Vehkaoja
(all Tampere University of Technolog)
Petr Veselý (St. Anne's University Hospital Brno)

CONTACT

National Instruments Germany GmbH
Ganghoferstr. 70b
D-80339München
Phone +49 89 741 31 30
www.ni.com/de
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Figure 3: Example Section of the LabVIEW FPGA Program: Initialisation of myRIO I/O
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Trends like artificial intelligence (AI), neural networks, cloud
computing, machine learning, deep learning, wearables, and
Internet of Things (IoT) are defining a new technological era.

The Imminent Digital
Health Revolution
While one cannot be blamed for thinking thismight be

more hype than substance, the changes emerging
from these trends are quite real. The traditional

healthcare system has enormous amounts of patient data
(medical records, images, videos, and ICU signals) that is
being used for predictive analytics systems that learn and de-
tect trends that improve patient care. Besides collecting me-
dical data at the point-of-care (at hospitals and clinics), engi-
neers and scientists can now acquire, store, and work with
large amounts of data from wearable medical devices in ways
that weren’t conceivable even 10 years ago.

With all this data, though, comes the very real challenge of trans-
forming it into actionable insights. Often, this involves applying
some of the latest analytics to your data to develop an innovative
product or service that positively affects patient outcomes and
deliverscommercial growth.Beyond that, gettingyourproductor
service approved and out to themarket quickly is another signifi-
cant challenge. A key enabler of success in overcoming these
challenges are engineering software tools, likeMATLAB, that let
medical device engineers and researchers prototype and imple-
mentadvancedalgorithms,analyze largeamountsofvariedtypes
of data quickly and effectively, anddevelop/deploy newmachine
learningmodelswithout coding them fromscratch.

How the Landscape Looks like

To better understand this big data challenge, you can view this
emerging landscape using two different perspectives: the IoT
system framework along with the infrastructure enabling it to
be possible, and the data analytics (machine learning) frame-
work, which focuses on the smart algorithms that helps physici-
ans and patients makemore informed, data-driven decisions.

The IoT System View

The first framework that helps us characterize digital health is
the IoT system framework. An IoT framework typically has
three main elements:

1) Edge node(s)
2) A gateway or a cloud aggregator
3) A back-end data analytics engine operating on the aggre-
gated data for trend analysis, anomaly detection, etc.

Edge nodes typically collect raw physiological health data
through various sensors. Wearable fitness devices as well as
some proprietary FDA-regulated devices, such as blood gluco-
se sensors and ECG monitors, are examples of edge nodes in
an IoT system.Data collected from the edge nodes needs to be
processed to extract meaningful information from it.

With the right signal or image processing algorithms running
on the sensor data streamed from the edge nodes, signal fea-
tures can be extracted and transmitted to a cloud in a way that
reduces bandwidth requirements and improves power effi-
ciencies of these wearables that leads to reduced device size
and longer times between recharges. The feature extraction
algorithms may be run locally on the low-power embedded
processor, which allows processed or compressed information
to be sent to the cloud periodically, and then aggregated for a
single patient or across a population of patients on the cloud.
Predictive analytics can be run on the larger data collected
across patients and time to provide patients and physicians
with real-time reports.

Identifying the right combination of the algorithms for pre-
processing and feature extraction is a critical step in this
workflow and can determine the effectiveness of the final
predictive analytics solution. It can also be difficult and
time-consuming to figure out the right partitioning of algo-
rithms without the right engineering and algorithm prototy-
ping tools as seen through Respiri’s process for creating a di-
gital asthma measurement device. By developing the respi-
ratory monitoring algorithms using advanced signal and
image processing techniques, Respiri was able to produce a
device that measures the severity of asthma by analyzing
chest sound from breathing. The device then sends the pro-
cessed data to the patient (or the parent of the pediatric pa-
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tient) and the physician, so actions can be taken depending
on the severity.

Data Analytics View

The second framework that helps us understand this lands-
cape is the machine learning algorithms that adds intelligen-
ce into this entire systemandhelps transformdata into action-
able insights. Smart algorithms built using machine learning
techniques enable the extraction of meaningful information
from large amounts of text data, signals, images, and videos to
automate and accelerate diagnostic capabilities.

A machine learning algorithm has three primary components:

1) Preprocessing of data
2) Feature extraction
3) Developing a predictive model that is trained to learn the
features from a training set

The training of themodel is typically done on large amounts of
historical data recorded over long periods of time using well
established computational approaches. The trained model
can then be applied on new, untested data to provide predicti-

ons on various parameters
acting as an advanced di-
agnostic aid for the physi-
cian and/or patients.

In Respiri’s case, a hand-
held device is used to col-
lect and preprocess audio
signals that are sent via
Bluetooth to the patient’s
phone. A smart algorithm
built in MATLAB and im-
plemented on a smart-
phone app using C-code
generation analyzes the
spectral imageusing com-
puter vision techniques
and calculates a wheeze
rate which quantifies the
severity of wheezing. This
information is then sent to
the cloud from the smart-
phone for further aggrega-
tion and for sharing the
patient’s wheezing trends
with physicians.

Being able to prototype si-
gnal processing algo-
rithms, while quickly ex-
ploring machine learning
models and rapidly imple-

ment them on a target platform through C-code generation
technologies is helping companies accelerate the develop-
ment of such complex medical device products.

In today’s world, where data-driven analytics is pushing the
boundaries of what’s possible, digital health will help move
healthcare regimes toward personalized medicine. It’s quite
likely that in the foreseeable future, both preventative and
therapeutic care will be driven by predictive analytics collec-
ted from wearables and shared on smartphones and personal
devices. This technology will allow for a better understanding
of a patient’s health and a more effective diagnosis of a wide
range of humanphysiological conditions leading to a healthier
society.

Author:
Arvind Ananthan
Medical Devices Industry
Manager, MathWorks

The traditional healthcare system has enormous amounts of patient data

CONTACT

MathWorks
Adalperostr. 45
D-85737 Ismaning
Phone +49 89 452 35 67 00
www.de.mathworks.com
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Security controls, i.e. measures to increase the security of a
product, are defined by regulatory documents

How to Ward off Cyber
Attacks
Within the US-Administration – e.g. Department of De-

fense, HomelandSecurity, Department of Veterans Af-
fairs, Food and Drug Adminstration, National Electri-

cal Association – documents have been developed which define
measures to increase the security of a product. For example the
NEMA standard HN 1-2013: “Manufacturer Disclosure State-
ment for Medical Device Security“MDS2, the standard SP 800-
53A “Assessing Security and Privacy Controls in Federal Infor-
mation Systems and Organizaitons Building Effective Assess-
ment Plans“ or SP 800-53 “Security and Privacy Controls for
Federal Information Systems and Organizaitons“ by the NIST.

Deriving from Europe the ETSI TR 103 305-1 V2.1.1 “Critical
Security Controls for Effective Cyber Defence“ could be menti-
oned. These publications are supplemented by non-binding do-
cuments like “Common Weakness Enumeration“, “Common
Criteria“, “CIS Critical Security Controls“ andmanymore.

These documents state requirements as

+ is the product capable of encoding patients’ data?

+ how can be ensured that such data cannot bemanipulated
when sent?

+ does the operation system run on the latest patch level, how
is it being installed and how do you ensure that unwanted
third-party-software will not be installed on the product?

+ “Off-the-Shelf-Software“ is on the latest patch-level.

+ minimal administrative rights.

+ exclusively necessary services, users, shares and ports are
installed.

+ no booting of removable storage devices.

+ limitation of network traffic to trusted IPs.

+ two-factor-authentification for adminstrative users. An
audit-trail is established which can be archived and sig-
ned digitally.

+ personal data on USB data carriers have to be encoded.

+ training of developers.

+ identification of duly authorized representatives for Inci-
dent Response Management.

All of these documents have in common that lists of security
aspects can be derived from them. Such lists of security as-
pects are being developed during the design-phase of a pro-
duct and have to be reviewed after all significant modificati-
ons. These modifications can either be internal (the product
itself is modified) or external (the software applied receives a
security relevant patch). The review of security requirements
doesnot endwith the releasebut has to be extended to the ent-
ire life cycle of the product.

The challenge consists in defining for every single element on
the list the value and the consequence of this requirement on
the product. In case a network connection cannot be establis-
hed it will be annoying for the service operator and can hope-
fully be avoided by means of removable storage devices while
such a blackout will be harmful to a web application.

Consequence
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Secondly the probability of such an occurrence has to be defi-
ned. Here the spying on passwords through the Melt-
down/Spectre-leak is to serve as an example. It is being at-
tempted to read the storage of another process aswell as of the
operating system via this gap. Actually the probability is real
whenever the product is in use.

Still, preconditions to successfully carry out such a hack are
very high. Generally, the normal user should not at all be able
to open the command-shell and the system should be protec-
ted by a whitelist. So the probability of a successful cyber at-
tack is smaller than expected at first sight. As a third step it is
to be evaluated howhigh the effort is to close the security leak.
Meltdown/Spectre can only be closed externally, but measu-
res to impede the attack are recommended and practicable.
The Risk and Threat Analysis consists of at least these three
steps. They form a matrix of security characteristics for the
product. For big-sized products the use of tool support is re-
commended. But that’s another story…

The steps described can only guarantee passive security. They
apply to general security aspects, to lists derived from the do-
cuments mentioned above or to security relevant defaults de-
tected previously, like patchdays by software producers. Er-
rorswithin the ownproduct are therebynot taken into account.
Active security can only be found after product specific tests.

Only static code analysis, fuzzing and penetration tests can
guarantee active security. Again, another story to be told…

One final point: TheOWASPTestingGuide 4 already stated that
while the space of time between the discovery of an endanger-
ment and its patch stays the same, the time for active exploita-
tion is reduced. Consequently, there is an increased necessity
to execute the steps of risk-analysis described above and for a
continuous application of security testing to the product.

SQUARE CONTROL CENTRE
OKW’s new PROTEC enclosures have a modern and highly attractive
square design with soft contours. As a result, these wall-mount and

table-top housings are ideal for modern electronics applications, both indoors
and outdoors. The enclosures have an inclination angle of 20° which consider-
ed ergonomically ideal for operating terminals and for reading off data.

A recessed operating area for integrating membrane keyboards, operating
elements and touch systems has been provided in the square top cover. The
top cover is screwed to the bottom part at the back with stainless steel Torx
screws, and the entire screwed connection is thus hidden from view. The
range of accessories for the enclosure series includes matching sheet alu-
minium holders, which allows hidden, secure wall mounting. As can be ex-
pected from OKW, the PROTEC enclosures can also be modified according to
the individual requirements of the customer, for example with printing, me-
chanical machining for interfaces/displays, painting, EMC coating on the
inner side of the enclosure and much more. The PROTEC-series is made of
high-quality V0 material in off-white (RAL 9002). The electronics compart-
ment can be sealed up to protection class IP 65 by means of an accessory

sealing kit –
this is parti-
cularly useful
for tough ap-
plications, for
example in
the smart
factory / IIoT,
central con-
trol units,
surveillance
systems and
access and
security con-

trols in industrial environments or outdoors. However, the PROTEC can also be
used in many other sectors: for data acquisition systems, data systems engi-
neering, measuring and control engineering as well asmedical technology and
in health care.

www.okw.com

Author:
Dr. Ulrich Bieberich, IT-Architect, sepp.med gmbh

Security aspect Probability Consequence Effort Target

WannaCry / smb1 secure

Whireshark is enough to utilize the gap

important

plaintext passwords

medium

Replacing smb1 by smb3

Milestone 3

CONTACT

sepp.med gmbh
Gewerbering 9
D-91341 Röttenbach
Phone +49 91 95 93 10
www.seppmed.de
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Integrating Protection in
Medical Device Software
Like smartphones revolutionized the cellphone, mo-

dern medical devices are a breed of their own, ma-
king development more efficient, shortening the

time-to-market, and enabling new business models like
pay-per-use payments.

As medical devices have learned to communicate, the medi-
cal world is benefitting from greater efficiency, but it also has
to account for a greater risk of manipulation from the outside.
Device settings and parameters might be tampered with, and
the number of security incidents and hacker attacks has risen
considerably in hospitals everywhere. Protections are in order
that cover all connected devices in the field. And this is not
limited to their hardware or software: the sensitive patient da-
ta used and produced by themachines needs to be kept confi-
dential and safe frommanipulation.

For medical technology enterprises, product piracy is also a
pressing concern, asmuch invaluable know-how is invested in
their X-ray orMRI scanners, dental technology instruments, or
even smaller devices like infusion pumps or mobile patient
monitors. The backbone of these devices – the embedded
software and the know-how of their makers – can and should
be protected.

Preventative Protections for Software and Data

Medical technology can be protectedmost effectively by solu-
tions that offer copy, know-how, and integrity protection
alongside flexible licensing capabilities. Whether it is about
diagnostics PC software or embedded applications in high-
tech medical devices – the first target for attackers and the
first line of defense is the software and the data generated or
used by it, be it operating setting or actual patient files.

The thinking behind introducing such protections differs from
case to case. What matters most for medical technology firms
is that their products are shielded from reverse engineering,
tampering, and sabotage down to the level of the code.

Encrypting Software and Know-how

To protect the know-how invested in such software, the appli-
cation is encrypted before delivery, either as a whole or in indi-
vidual functional blocks. All legitimate users are given the
rights and licenses with the keys required to use the functions
they have paid for. The type of user right (single user license,
network license, or temporary license) can be defined by pro-
duct management. Wibu-Systems CodeMeter Protection Sui-
te empowers device makers to encrypt and protect their soft-
ware in this way, using modern and robust algorithms like the
Advanced Encryption Standard (AES) for symmetrical and El-
liptic Curve Cryptography (ECC) for asymmetrical operations
like software encryption and signatures.

The device functions contained in the separate protected
blocks can be activated with the right license and key to allow

CPUmodule with integrated key storage

In the hospitals and surgeries
of days gone by, medical devi-
ces were isolated machines
working by themselves, with a
fixed and unchanging set of
functions. Their modern coun-
terparts are increasingly star-
ting to link up and speak to
each other. They also use stan-
dard software and hardware
platforms that can accommo-
date add-on functions.
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add-on features – even after the original sale of the product.
One pleasant side-effect is the positive impact it has on the
production process, as fewer models with different feature
sets need to be produced, kept on store, and delivered to the
customer. On top of the great IP protection, this technology
creates a plethora of opportunities for lowering production

costs and creating new business models. CodeMeter lives up
to the requirements of both the traditional PCuniverse and the
new embedded world, with special flavors of the technology
now available for modular and resource-efficient embedded
applications. Particular attention has been paid to account for
the real-time capabilities and the limitedmemory and proces-
sing power of embedded systems.

CodeMeter Technology – Scalable and
Consistent across all Platforms

No solution could be called ideal unless it offers a perfectly tailo-
red implementation of the protection technology for each plat-
form. At the same time, the tools and licensemodels and formats
must be compatible across the board. With all cleverly targeted
optimizations, the solution has to stay consistent. The same API
has to beused everywhere, and only the specific functional range
should be adjusted to reflect the available resources.

Secure Key Storage

In strict compliance with Kerckhoffs’ Principle, the encrypti-
on processes used by CodeMeter are public knowledge – the
keys alone are the only secret. This means that the keys need
to be safely stashed away in a particularly robust storage pla-
ce. The best such protection can be offered by hardware key
storage with integrated encryption, i.e. smart card chips that
can withstand even side-channel attacks (Differential Power
Analysis, DPA). The keys never need to leave their secure ho-
me, and all important cryptographic operations can be execu-
ted on the secure hardware as well. An alternative option is of-
fered by encrypted license files that are bound to the devices
in question with an unique and tamper-proof fingerprint (e.g.
the device’s serial number).

CustomMaintenance and Pay-per-Use Models

On top of protecting their devices, the technology enables me-
dical device makers to track and bill the use of their products

reliably and flexibly, to offer add-
on featureson theafter-salesmar-
ket, or to allow temporary demo
functions that give theusersa tas-
te of their device’s capabilities.
The quality standards of consu-
mables can be maintained by in-
tegrating special counters in the
licenses that count down until a
set threshold value is reached.
The user would then be notified
that new supplies need to be or-
dered, or the order could even be
initiated automatically. Once the
purchase has been made, the
counter is reset. Such licenses for
add-on functions, for consuma-
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Flow Control Valve 

for Pneumatics

•  2 ways normally closed (NC)
•  Proportional characteristic current – fl ow
•  Pressure range: 0-8 bar
•  Overload pressure: 16 bar
•  Flow: depending on size up to 200l/min
•  For oxygen and neutral gases
•  High switching life time
•  Short actuating time
•  FDA compliant

D-87700 Memmingen ● Tel.: +49 8331 10 40 ● Mail: info@Magnet-Schultz.com

bles, or for access to premiumdocuments or data can bemana-
ged in an ERP system just like any other product or spare part.

Encryption and Signatures against Snooping
and Tampering

The law is clear on how patient data should be treated; it is now
up to the makers and users of medical devices to see that it is
implemented. Patient data is encrypted to protect its confiden-
tiality and signed to guarantee that it has not beenmanipulated
and has indeed come from the right, legitimate device.

Licenses under Central Control

The CodeMeter License Central license management system
makes it easier to create, manage, and distribute rights and
licenses and helps product managers develop attractive and
secure products. The processes are fully integrated and easy
to use: orders are created in one of the usual ERP or CRM sys-
tems, and an automation interface notifies the license ma-
nagement system to create a license. Device makers can even
tap into new revenue streams by allowing their users to activa-
te additional device features later through a dedicated app-
store-like portal. Pay-per-use or subscription models are ma-
naged just as easily. All themanufacturers need to do is balan-
ce the security, comfort, and benefits for the user to design an
attractive and successful offering.

Whenever andwherevermedical devices are used, there are at
least two groups of people involved, each with a specific set of

expectations and requirements concerning
their security. Medical technology firms
want to safeguard their businesses by pre-
venting product piracy and manipulation,
seizing new business models and logistical
advantages, and keeping the know-how they
have invested secure. The operators and
users of their devices, in turn, are most inte-
rested in the integrity of the hardware and
the data contained in it. They want the cer-
tainty of knowing that their health-critical
machines will behave exactly as they were
tested and approved to behave. The best

choice for both sides is a protection concept built to secure the
software in the medical devices, keeping them flexible and
user friendly, butwith the toughest possible safeguards to stop
hackers in their tracks.

Author:
Guenther Fischer
Senior Consultant Licensing
and Protection
WIBU-SYSTEMS AG

Centralized license admin with CodeMeter License Central

CodeMeter: Scalable Protection and Licensing in One

CONTACT

WIBU-SYSTEMS AG
Rüppurrer Str. 52-54
D-76137 Karlsruhe
Phone +49 721 93 17 20
www.wibu.com
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How to develop complex medical devices in compliance with
regulatory requirements

Agile Software
Development
Medical device development has become increasingly

complex. High-performancemobile processors, lab-
on-a-chip devices and the expansion of wireless net-

works, are just a few reasons why functionality of individual
medical devices is continuously increasing. As a result, the
use of software in medical devices and the number of electro-
nic components within them is constantly growing. Only by
adopting new methods in product development, the conti-
nued development of high-quality products is possible, main-
taining a fast pace of production while keeping them compli-
ant with strict regulatory and safety requirements.

The multitude of technological innovations increases compe-
tition betweenmanufacturers ofmedical devices, which leads
to ever shorter product cycles. Nevertheless, one of the key
tasks of the manufacturers is to ensure the quality of medical
software and devices. Software bugs in the medical industry,
can result in an adverse event, leading to considerable finan-
cial losses and worse even, loss of human life. In order to keep
up with the high rate of innovation, while still meeting the
stringent requirements for medical devices, manufacturers
need to adapt their product and software development me-
thods. The use of agile software development methods in me-
dical software development helps to shorten time-to-market,
while still complying with regulatory requirements.

Traditional development methodology

Most manufacturers traditionally used the waterfall model for
medical software development. The waterfall model, also refer-
red to as a linear-sequential life cycle model, is commonly per-
ceived as themost straightforward way to comply with regulato-
ry requirements. Following this methodology, all requirements
are first stated, checked and then approved by the stakehol-
ders. Only then does implementation begin. When implemen-
tation is completed, verification and validation follows.

The waterfall model is still applicable in certain cases. Howe-
ver, in reality, requirements can rarely be fully specified at the

beginning and seldom remain the same throughout the de-
velopment process.When a product ismostly customer-orien-
ted, changes to the requirements are to be expected during its
development. Methods such as agile software development
help bring more flexibility to projects. The question is: can
they meet regulatory requirements?

The IEC 62304 standard specifies the life cycle requirements
for the development of medical software and software within
medical devices. It specifies the processes, activities and
tasks which need to be performed in order to make the soft-
ware comply with.

Benefits of agile methodology

Agile methodology breaks a project up into several iterations.
Rather than starting with obtaining a full set of requirements,
the project team composes a high-level set of core features
and decides which of these features can be implemented in
the first iteration. The remaining features are implemented in
the subsequent iterations according to their priority.

If the product is highly customer-oriented, the short-term
planning and development cycles facilitate regular alignment
with the feedback from the users. This allows changes to the
project to be made more easily, as well as any overall course
corrections if needed.

The Norm IEC 62304 requires a V-Modell for software development.
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Variety unlimited:  
VariCoat Wire Coating Solutions
Plastic-coated wires, braids and �bers ful�ll a 
wide range of medical purposes. They can be 
used as guides in minimally-invasive surgery 
or as signal-transmitting electrodes for 
neuro-stimulation, for example.

With VariCoat, the medical technology manu-
facturer RAUMEDIC has developed a single-
step process that makes it possible to uni-
formly coat wires, braids and �bers with a 
large number of high-temperature polymers, 
technical polymers and standard polymers. 
Instead of being applied layer by layer, 
polyamides (PA) and materials like PTFE, 
FEP, amorphous PEEK and PUR are directly 
extruded onto the substrate in a single 
processing step. The possible wall thick-
nesses range from 0.01 mm to 1.0 mm 
(0.0004” to 0.039”).

RAUMEDIC produces the coated wires, 
braids and �bers exclusively under controlled 
clean room conditions of ISO Class 7. As a 

result, contamination by germs and particles 
is kept extremely low from the very beginning. 
In addition, the products can be further 
processed immediately afterward because no 
subsequent cleaning procedure is required.

About RAUMEDIC

Human health is at the core of RAUMEDIC 
Group’s business. The company specializes 
in processing medical-grade thermoplastic 
polymers and silicones at �ve production 
sites in Germany and the United States.

Company Pro�le

Keeping in compliance

The IEC 62304 aims to ensure that the general requirements
for medical software development are met and that the presc-
ribed processes are carried out in a controlledmanner. For the
software development process, the V-model is prescribed. It
defines the activities that need to be carried out and docu-
mented in order to produce the software in accordance with
regulatory requirements.

There is a misconception that the activities in the V-model
need to be sequential. One activity does not need to be com-
pleted before the next is started. The V-model describes the
dependency between activities, not their sequence. Because
of this an agile methodology can be adopted for medical soft-
ware development, while still insuring compliance with IEC
62304 requirements.

IEC 62304 does not specify which software development life
cycle model must be used. The choice of what software de-
velopment life cycle model to use is left to the manufacturer,
as IEC 62304 only defines the set of activities required. Man-
datory milestones, such as reconciling requirements with
functionality and verifying the inputs and outputs of the acti-
vities, ensure compliance is achieved.

Implementation

There are several ways to successfully introduce agile metho-
dology to medical software development. It has proven useful
to structure the processes into several levels. Basic high-level
processes should be defined in the core Quality Management
System (QMS), while details, such as the Software Develop-
ment Life Cycle (SDLC), tools etc. should be specified in the
Quality Plan of the project. This results in flexibility, which
enables the projectmanager to tailor the processes specifical-
ly to a particular product or a specific business need, taking
into account the circumstances of a project (user engage-

Compulsory elements for the process of software- development
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Agile software development according IEC 62304

Conclusion

Developing complex medical devices
is a challenging task. With new custo-
mer-oriented products, where changes
to the requirements happen during de-
velopment, traditional development
methods turn out to be inefficient.
Agile methodology proves to be the
better solution, because of its many
iterative, short planning and develop-
ment cycles. It facilitates regular
alignment with customer feedback
and allows course corrections more ef-
ficiently than traditional development
methods.

Agile software development can be
used in compliancewith IEC62304 re-
quirements. To meet the central requi-
rements of IEC 62304, it is important
to properly organize the software de-
velopment processes within the com-
pany. The agile approach helps de-
velopment keep within schedule, lo-
wers costs and allows the
manufacturer to put theproduct on the
market faster than it would be possible

if he used the traditional waterfall approach.
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ment, clarity of requirements, schedule and budget constra-
ints, time-to-market, etc.).

Helpful tools for software development

Continuous iterations, where work items (requirements, soft-
ware design, code, etc.) change and evolve, put pressure on
development teams to keep documentation consistent and
up-to-date. Application Lifecycle Management (ALM) tools
are invaluable means for maintaining traceability, which help
manage changes in requirements, architecture, design, im-
plementation as well as testing. The versatility of ALM tools
makes them indispensable in achieving compliance with re-
gulatory requirements.

ALM tools can provide functionalities that support project ma-
nagement, requirements management, development, issue
tracking, testing and quality assurance (QA) as well as risk ma-
nagement and configuration management. Generating arbitra-
ry trackers for tracking individual tasks and work items is pos-
sible with ALM tools. Establishing dependencies allows for
comprehensive monitoring of changes and their traceability.
When work items change, the change is reflected in all depen-
dent items. Additionally, ALM tools manage the approval pro-
cess for work items as well as their documentation. An integra-
ted development environment, source control tools, document
management tools and collaboration tools are among the other
common software development tools that are also required.

Additional information

A Comtrade Digital Services white paper provides detailed
information about agile software development in the medical
industry:

� https://content.comtradedigital.com/agile-software-
development-medical-devices

Authors:
Mirjana Slapnica, Senior Project Manager
Nenad Casni, Senior Quality Manager, both of Comtrade Digital Services

CONTACT

Comtrade Software Solutions GmbH
Kemperplatz 1
D-10785 Berlin
info.de@comtrade.com
www.comtradedigital.com
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Complex and Flexible at
the Same Time
The companyBGS, established in1981andheadquartered in
Wiehl near Cologne, covers two major areas of activity: Radia-
tion sterilisation and refinement of materials. With its other
branches in Saal an der Donau and Bruchsal, the radiation
specialist is represented at three locations in Germany. In an
interview with our editorial team, Dr. Andreas Ostrowicki, Ma-
naging Director of BGS, provides more details.

MED: Dr. Ostrowicki, just recently, a new gamma radiation
plant went officially into operation in Bruchsal. With an annu-
al capacity of 80,000 pallets loaded with medical products,
the plant is one of the largest of its kind worldwide. BGS has
invested about 15million euros in the construction of the new
plant. In addition to the financial expenditure, the company
had to implement extensive permit requirements – a huge in-
vestment and high costs for a medium-sized enterprise with
currently 170 employees. What were the key factors of taking
this step?

Dr. Ostrowicki: Only a few companies are active in the busi-
ness of radiation sterilisation. The plants are equipped with
complex and sophisticated technology and besides a high in-
vestment, they also require extensive capacities. Therefore, it

makes no sense for
individual compa-
nies to build their
own plant. On the
contrary, it is com-
mon practice to out-
source this process.
At the same time,
customers benefit
from the compre-
hensive advice of
our experts, for
example with regard
to regulatory requi-
rements, questions

onmaterials and logistic processes. In addition, themarket for
medical technology has been growing for some years now at an
annual rate of 3 to 6 percent, depending on the field of appli-
cation. In Germany however, there has been little investment
in the areas of radiation sterilisation, bioburden reduction &
disinfection over the past 20 years, which is why a significant
shortage of capacities prevails in the Europeanmarket.

MED:Which advantages does the location in Bruchsal offer?

Dr. Ostrowicki: The medical device industry is very strongly
represented in Baden-Württemberg, which almost automati-
cally resulted in choosing Bruchsal. The location is also cha-
racterised by its excellent logistical connection to themedical
device markets in neighbouring countries. Incidentally, the
transportation ofmany products is oftentimes routed via logis-
tics centres in Germany, and the stopover in Bruchsal is more
or less situated en route to the final destination.

MED: BGS offers radiation cross-linking and radiation sterili-
sation services. What are the characteristics of the processes?

Dr. Ostrowicki: Radiation cross-linking triggers chemical re-
actions in plastics, which modify polymers. Radiation cross-
linking gives commodity plastics and technical plastics the
mechanical, thermal and chemical properties of high-perfor-
mance plastics. Usually, standard polymersmelt or wear away
at medium to high temperatures or the material is affected by
chemicals. The refinement of materials provides plastics with
new and high-quality properties for their use.

The company BGS BETA-GAM-
MA-SERVICE GmbH & Co. KG,
in short BGS, treats products
withhigh-energy rays in order to
convert them into a sterile state
or to optimise the product cha-
racteristics.

Dr. Andreas Ostrowicki, Managing Direc-
tor of BGS
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Radiation sterilisation, on the other hand, is used for applica-
tions that require a high level of hygiene or sterility. For exam-
ple, in the field of biotechnology or whenmaterials are proces-
sed in the clean room, up to highly sensitive medical devices
such as endoprostheses or implants. Gammaandbeta rays are
used for this purpose. Themain difference betweenboth proc-
esses lies in the penetration capabilities for materials and
their speed. Gamma rays have a high penetration depth and a
relatively low dose rate. In this way, complete pallets can be
sterilised in a few hours. As a result, the procedure makes it
possible to market products without waiting times after they
have been treated with the correct radiation dose.

However, beta rays have a high dose rate and a reduced pene-
tration depth. E-Beam is a particle radiation with accelerated
electrons where themass of the electrons is virtually accelera-
ted to the speed of light. This method provides the same re-
sults as the gamma irradiation. However, the penetration
depth is limited in the case of particle radiation since the irra-
diatedmaterial absorbs the electronsmore readily. Therefore,
the cardboard boxes loaded on a pallet are irradiated in layers,
whereas the irradiation is completed in only a few seconds.
This way, and under optimal conditions, a full truckload can
be sterilised in a few hours.

MED: Are there any other limitations?

Dr. Ostrowicki: Theoperational step of particle radiation is not
suitable as soon as homogenous penetration is no longer pos-
sible due to the density. Metal components or inappropriately
arranged packaging must therefore be considered separately.
Products with integrated electronic components are not sui-
ted for any radiation, because the radiation may result in a
transformation of semi-conductor properties and consequent-
ly impair their functionality.Nevertheless, a broad selection of
materials has been specifically optimised for radiation sterili-

sation in themeantime. These also includematerials with very
transparent properties such as COP polymers.

MED:Onwhat basis do you specify the parameters for the radi-
ation treatment and how do you examine the sterility level?

Dr. Ostrowicki: The spectrum of pathogenic microorganisms
generated during production is determined in a sophisticated
qualification process and the radiation dose is adjusted accor-
dingly. Besides the materials to be sterilised, the parameters
such as the extent of transport packaging, packing scheme
and sterile barrier of a product are also taken into account. The
reproducible sterilisation processes can be finally examined
with statistical methods as well as through random tests.

MED:Which processes are used for which products?

Dr. Ostrowicki: Generally, our radiation sterilisation covers
the entire spectrum of single use materials through to risk
class 3. However, we operate in a competitive environment.
Typically, the customer has the choice between the often used
radiation treatment and the sterilisation with ethylene oxide
gas (EtO). The treatment with ethylene oxide is suggested, for
example, in the case of products made from plastics, which
react to the radiation by embrittlement or other changes. Prin-
cipally, bothmethods are qualified in this regard, as the radia-
tion treatment and the sterilisation with ethylene oxide gas
(EtO) complement each other. If products have complicated
geometries or large surfaces, radiation sterilisation provides
significant advantages over EtO. Moreover, the irradiation
with electrons enables a considerably faster completion of the
process. In this way, the sterilisation treatment with beta irra-
diation can be carried out within seconds.

On the other hand, the gamma irradiation process will take
about two to four hours. However, the sterilisation with ethyle-

Beta as well as gamma rays are suitable for sterilisation. Themain difference between them lies in their penetration capabilities for materials
and the dose rates.
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neoxide requires a relatively longdwell timeof several days, as
the desorption of the gas must be allowed by the material.

MED: Are there any other factors that have to be taken into ac-
count?

Dr. Ostrowicki: Compared to gamma irradiation, the sterilisa-
tion with ethylene oxide and the irradiation with electrons is
slightly less expensive. A fact that is optimally already consi-
dered when the products and their packaging are developed.
However, the sterilisation with gas involves some disadvanta-

ges, because chemical residuesmaybuild up on the surface of
sterilised products. For products with areas that are difficult
to access, such as tubes or closed cavities, it is thereforeman-
datory to perform the work by using the residue-free radiation
sterilisation. By applying this method no radioactivity is ulti-
mately generated, but rather chemical processes are exclusi-
vely triggered. Since there is a wide range of products andma-
terials in themedical device sector, consultation on a case-by-
case basis is almost always necessary.

MED: Dr. Ostrowicki, thank you very much for your interesting
explanations.

Interview conducted by Carola Tesche
BGS is represented at three locations in Germany. The picture shows
the company Headquarters in Wihl, close to Gummersbach/Köln.

CONTACT

BGS BETA-GAMMA-SERVICE GMBH&
CO. KG
Fritz-Kotz-Str. 16
D-51674Wiehl
Phone +49 2261 789 90
www.bgs.eu
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In-line lasermarking is the process of choice for the permanent
marking of tubing without adding any ink or material to the
extrusion.

In-line Laser Marking of
Silicone Tubing
Performed in-linewith the extrusion process, not as a se-

condary procedure, laser marking is cost efficient, fle-
xible, reliable, and proven to be safe.

The industry drives the market for printing and marking tech-
nologies as many pharmaceutical companies now require full
lot traceability down to the component level. Popular marking
methods include pad printing, rotary printing, and silk scree-
ning; these methods all require the addition of ink as a print
medium. This often brings up questions about the biocompa-
tibility of various inks. Additionally, the application methods,
particularly uncontained printing applications like screen
printing, can be in conflict with cleanroom manufacturing
processes. Inks need time to dry and are therefore applied in
secondary batchprocesseswith aminimumdry time. If the ink
is not dry the printed information can be illegible and other
products in contact with the ink may become contaminated.
Batch processing, performed as a secondary operation, poses
the risk for potentially mixing up products with another batch
which corrupts the purpose of lot traceability.

In order to overcome these issues, Freudenberg Medical has
implemented an innovative solution for laser marking silicone
tubing without adding any downstream processes. With the
Freudenberg method, silicone tubing is laser marked, on-the-
fly, in parallel to the extrusion process. An ERP system provi-
des the information to be printed on the tube; it is transferred
directly to the printer via barcode. The digital transfer of infor-
mation eliminates human error and avoids mixing products or
applying the wrong information. With each work order, data is
electronically transferred to the laser system and the focus
point of the laser is adjusted to the specifications of the extru-
ded product. The letter size is set in accordance with the tu-
bing’s outer diameter andmarkings are only applied to the sur-
face of the outer diameter. The in-line printing processwill ad-
just automatically to theproduction speedwithout putting any
additional constraints on the extrusion line speed; this is a sig-
nificant benefit. This process can be used over a wide range of
diameters and is very flexible in terms of applying frequently

changing characters. Print data can include any information
required from article or material number to lot number and
production date.

A Superior Solution

In-line lasermarking is superior to silk screening andpadprin-
ting processes, which require additional material applied to
the tube and therefore additional validation processes. Ink
can rub off or smear if it does not dry properly and risks occur
if thewrong type of ink is used.With lasermarking, no ink, pig-
ment, material, or media is added to the extrusion. In additi-
on, no additives or byproducts are used to facilitate laser mar-
king so there is no danger of cleanroom contamination by ink
or colors. Laser marks are achieved through a photochemical
reaction on the outer layer of the tube, near the surface; the
inner diameter does not see any alteration. The result is a du-
rable mark which cannot be wiped or rubbed off. Extensive
testing has beenmade to fine tune the wavelength of the laser
in order to achieve the best results and provide clear letters
and no burn marks.
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The Test Results

Freudenberg engineers have conducted research onboth laser
marked andnon-marked silicone tubingusing tensile strength
tests and cytotoxic residue tests and have determined there to
be no significant change in the mechanical properties of the
silicone tubing. To test the presence of possible cytotoxic resi-
due related to the lasermarking process, samples of both laser
marked and non-marked tubes were sent to a certified con-
tract research organization. The results indicated that the test
materials did not release substances in cytotoxic concentrati-
ons during a constant 24 hour contact period. For the comple-
te test results please contact a Business Development repre-
sentative.

The end result proves laser marking to be a cost effective, reli-
able, and fail safe procedure for the permanent marking of si-
licone tubing when full lot traceability down to the component
level is required.

HIGHER VOLTAGES FOR
INDUSTRIAL APPLICATIONS

Mouser Electronics is now stocking the MAXM17552 compact
step-down DC-DC power module from Maxim Integrated. Offering

an ultra-small power source to drive high-voltage industrial and consumer
applications, the micro system-level IC (uSLIC) module provides a wide in-
put voltage range for factory automation and medical.

The Maxim MAXM17552 module, available from Mouser Electronics, is part
of Maxim's Himalaya series of voltage regulator ICs and power modules,
which enable cooler, smaller, and simpler power supply solutions. The
MAXM17552 module operates over a wide input-voltage range of 4 V to 60
V and delivers up to 100 mA output current over an adjustable output vol-
tage from 0.9 V to 5.5 V. The module integrates a synchronous wide-input
Himalaya buck regulator with built-in FETs, compensation and other func-

tions with an integrated shielded inductor in a minuscule 2.6 mm× 3.0 mm
× 1.5 mm package. The module uses peak-current-mode control architec-
ture, operates in pulse-width modulation (PWM) mode, and offers a soft-
start feature to reduce input inrush current.

Compliant to CISPR 22 (EN 5022) Class B and JEDEC certified, the
MAXM17552 power module delivers increased energy efficiency, shock and
vibration tolerance, high temperature operation, and electromagnetic inter-
ference (EMI) compliance. The devices boast an ambient operating tempe-
rature range of minus 40 to 125 degrees Celsius and are guarded by hiccup
overcurrent protection and overtemperature protection. Ideal for space-
constrained applications in small enclosures, the modules offer a power
solution to support industrial sensors, motor encoders, building control,
4mA to 20mA current-loop powered sensors, and low dropout (LDO) regula-
tor replacement.

www.mouser.com

CONTACT

Freudenberg Medical Europe
GmbH
Liebigstr. 2-8
D-67661 Kaiserslautern
Phone +49 631 53 41 75 00
www.freudenbergmedical.de
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lated documentation, such as, for example assembly instructi-
ons, is createdduring theprocess and theparts lists are checked.

The input of all departments involved – Project Manager, De-
velopment Manager, QA, Service, Production, Product
Marketing- is recorded during the Prototype/Series Approval
Meetings and if a consensus is reached the modifications are
implemented. Of course, the most important thing is to fulfil
the customer’s requirements.

In the field of medicine, there is the “Device Master Record“
and “Device History Record“. Both are essential elements
when it comes to the manufacturing of ISO 13485 products.

Numerous functions of the end product can be demonstrated
with samples. The manufacturing is done on the basis of the
previously created parts lists. This results in the production of
product samples which are used for demonstration purposes
and for the performance of preliminary tests of panel and
touch functionalities. The parts manufactured using a Rapid
Prototyping Procedure, such as 3D printing procedures accor-
ding to the requirements of modelling and CAD software, pro-
vide important information about function and fit accuracy. At
this point the product becomes reality for the first time.

Feedback from the customer is requested

For the further process, feedback is now requested and nee-
ded from the customer. The basic evaluation of the prototypes

Preproduction Run and
Series Production
Samples, Prototypes, Preproduction Run and Series

Production – in that respect, the manufacturing of
samples and prototypes and the preproduction run are

seen as the start of the home stretch for developers and pro-
ductmanagers. However, up until the first sample production,
all uncertainties must be taken into consideration and the
troubleshooting must be largely completed. Developers can
identify the last adjustments to the prototypes that are needed
through control loops.

Prototype and sample manufacturing

To produce in a successful and resource-friendly way, detailed
qualifications and comprehensive tests to ensure later pro-
duction quality must be performed and passed. These qualifi-
cations and tests comprise several phases and begin during
the sample and prototype manufacturing. DATA MODUL has
their own specialist department at the production site in Wei-
kersheim which takes care of the manufacturing of fully func-
tional prototypes and the production of the subsequent pre-
production run.

Both, prototypes which are produced in near-serial processes,
and the initial samples are manufactured in small quantities in
partly non-standardizedprocedures.Here, allmanufacturing-re-

The production of medical ope-
rating devices is subject to the
strictest checks. The path to fi-
nal series production can be
shortened with expertise and a
suitable selection of compo-
nents, but it will always involve
diverse, partially specified pro-
cess steps.
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usually takes place in the early stages of the product development for straightforward
adjustments. The later in the development process modifications have to be imple-
mented, the more time-consuming and expensive the product development will be.
Even more so if highly specialized products such as devices for medical applications
are concerned.

In critical medical areas, the ChangeManagement, in particular the Engineering Change
Request (ECR) plays an important role. For this reason, digitalmodels/prototypes are inc-
reasingly simulated. To master the so-called Frontloading, corresponding competences,
know-how and high-performance software are required.

In all project phases,
the knowledge ac-
quired either flows
directly back into the
development or is
used for the later se-
ries planning. Un-
planned changes to
the display unit can
at this stage be im-
plemented without
any significant effect
on the later series.

Here, the produc-
tion start date has a
very high priority.

Especially for complex medical projects, the manufacturing, scheduling, production
planning and purchasing are involved right from the beginning. This ensures that steps
to improve production can directly be integrated in the process.

Qualification and certification for products

The latest point in time to perform the tests (temperature, EMC), certifications and
qualifications planned for the series is during the preproduction run. However, inmost

Medical PCAP Touch Panel PC produced by DATAMODUL AG

Display Development: Detailed Planning
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cases it is worth testing any critical requirements earlier on
with the prototypes.

Thanks to the internal release process, optimal implementati-
on of the customers’ specific requirements is possible. Additi-
onally, an initial sample test report (ISTR), whichmust always
be created in agreement with the customer can be added. In
this ISTR, it will once again be checked if all of the customer’s
relevant parameters have been fulfilled.

DATAMODULhas their own department for qualifications. This
department is responsible for all internal qualification and all
external certifications phases. In here, stress tests, temperatu-
re and climate tests and parts of the device safety testing are
carried out. Cable-related malfunctions can be qualified in-
house.With thenewEMCchamber, important findings from the
pre-measurements can be integrated into the product.

With medical projects specific parameters, such as strict me-
dical hygiene regulations must be taken into consideration.
Amongst other things this includes residue-free cleaning of
the device (e.g. Wipe disinfection). Any gaps in the device
housing must either be so narrow that no fluids or contamina-
tion can run in or settle in the space, or so wide that it can be
cleaned easily at any time. In order to optimally fulfil functio-
nal requirements such as this with current design specificati-
ons, the gap must either be filled with suitable materials or a
gap optimization must be performed: For this, construction
experience with various materials and the corresponding ma-
nufacturing equipment is required.

After anynecessary adjustments aremade, this ensures aperfect
set-up for the later procedures in the series. The manufactured
prototypes are often used for product introductions and presen-
tations to the public (at trade fairs, exhibitions). The feedback
generated by the customers there has a significant influence on
theproduct development. If an adjustmentmust bemade, all ad-
justment requirements are compiled in an Engineering Change
Request for example. All contracting partiesmust then agree to a
possible modification of the product / a deviation from the origi-
nal product description. The followingmust be described: modi-

fication creator, product version,modifications and the expected
optimizations, the reasons for the modification, costs and all
other schedule sequences and expenditure of time.

Preproduction run and second qualification

The preproduction run refers to the production process betwe-
en prototype manufacturing and series production. With the
preproduction run, like the prototypes, an approval process will
be carried out. This represents an additional control loop. The
preproduction run products will be produced under series con-
ditions. Therefore, these devices will fulfil all basic require-
ments and will be used for the customer qualification. The cus-
tomer approval for the series production will finally be issued
with thepreproduction run samples. Allmanufacturing instruc-
tions, assembly steps and instructions are created at this point.
In the preproduction run, the specific parameters, such as size
accuracy / surfaces / functions / features are all tested again and
themanufacturing procedure is tested and optimized (press fit-
ting). Paint testing and possible optimizations are done now
and the optimal equipping of the light corners with LEDs (LED
intensity, illumination quality), as well as the ground connecti-
on and potential (Grounding Concept) are tested and finalized.
At the same time, the preproduction run is certified and under-
goes tests such as EMC, stress, temperature.

Series production & forecast

When all iterative processes are completed, series production
begins. A medical monitor / HMI, like any other device, is
madeupofmany individual parts that follow their ownproduc-
tion specifications. From a commercial point of view, the ma-
chine costs for a series part should only have a very small ef-
fect on the price which, most of the time, can be guaranteed
through having minimum purchase quantities.

For an effective forecast planning, the determination of costs
and the definition of the manufacturing lot sizes, the custo-
mer and developer must conclude the framework agreement
with preparation of the requests early. In doing so the quantity
planning for the parts used can be taken into consideration
during the design phase.

Author:
ThomasWolfmüller, Product Manager
DATAMODUL AG

Manufacturing – DATAMODULWeikersheim GmbH

CONTACT

DATAMODUL AG
Landsberger Str. 322
D-80687Munich
Phone +49 89 56 01 70
www.data-modul.com
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There are about five million amputees of the upper extremities.
Thanks to modern medical technology, myoelectric arm prosthe-
ses can restore many basic hand functions, worldwide.

3D Printing Changes
Prosthetics
Complex high-tech prostheses are not only expensive. It

often tookmonths to fabricate the right prosthesis indi-
vidually. 3D printing is the next evolutionary step in

prosthetics and offers unexpected new opportunities, especi-
ally for people in developing countries or war zones. The Bri-
tish start-up Open Bionics has developed bionic hand pros-
theses that can not only be customized in the shortest time
possible, but are also affordable and can be produced locally
anywhere in the world with a 3D printer.

Cost-saver 3D printing

3D printing has established itself in many different medical
fields. The additivemanufacturing process in particular revolu-
tionizes the field of prosthetics. Exoprostheses inparticular can

be adapted to the patient's specific requirements more quickly
and at a significantly lower cost with 3D printers. Founder and
CEO of Open Bionics Joel Gibbard wants to make myoelectric
prosthodontics technology affordable for a larger number of pa-
tients while shortening the time it takes to fit and fabricate the
wearers, and many amputees around the world do not have ac-
cess to expensive functional arm prostheses. The costs are
usually around € 30,000 and can be up to € 120,000 in indivi-
dual cases. Open Bionics' bionic arm prostheses, on the other
hand, can be produced with a 3D printer for € 1,200.

Time saver 3D printed prostheses

Conventional techniques often require half a year to complete
the final fitting of the prosthesis. Using 3D printing techniqu-

3D-printed hand protheses
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es, such as those used by Open Bionic in development and
production, prostheses can be fabricated quickly and accura-
tely. The 3D scanning of the arm stump takes only about two
minutes and 3Dmodelling software then creates the prosthe-
tic model for the hand and socket. The patient receives a cus-
tomizedmyoelectric arm prosthesis within two days. Children
and adolescents in particular, who usually need two prosthe-
ses per year due to their growth, benefit from the fast and pre-
cise manufacturing process.

3D printing process

Not all 3D printing methods and 3D printers meet the require-
ments of prosthetics. The hardware requirements of the printer
are important, but the Slicer software is crucial. A slicer divides
3D designs into many thin layers, which are then printed layer
by layer. Open Bionics relies on the Fused DepositionModeling
(FDM) method. Here, individual layers are applied with heated
andmeltedmaterials. With Ultimaker's 3D printers and the sli-
cing software Cura, for example, layers of up to 0.02 millimet-
res can be applied. For thewearer, these are no longer noticeab-
le. The pressure of a complex component, such as the fingers
and joints of Open Bionics' hand, takes several hours and often
runs overnight. In order to ensure that printing does not stop, or
quality losses occur, the job must be optimally configured and
thehardwaremust beprecisely controlled. Thedifferent plastic
filaments behave differently in the printing process. Criteria
such as layer thickness and weight of the applied material also

influence the printing process and must be optimally control-
led. The software must therefore recognize the materials and
configure the orders accordingly.

Commonmaterials and less components

In order to reduce the complexity of the arm prosthesis and
simplify assembly, Open Bionics has developed a design with
few components. All fingers including the joints are printed in
one operation. One hand consists of only four printed parts,
using only two filaments. The filament PLA is used for the
pressure of the little moving parts of the hand, such as the
back of the hand. The soft flexible prosthetic fingers aremade
of Ninjaflex, an elastic and flexible TPU.

Principle of myoelectric prostheses

The myoelectric system is only suitable for prostheses of the
upper extremities and is state-of-the-art here. Electrodes on
the musculature of the upper arm transmit electrical signals,
which are generatedby thewearer by tensioning certainmusc-
les. A microprocessor in the artificial hand controls the move-
ments in real time. The wearer canmove every finger individu-
ally and with different power and speed.

Open Bionics Developer Community

Engineers and developers are invited to join theOpenBionics De-
veloper Community. The community sees itself as a research and
test platform for the further development of bionic hands in pros-
thetics and robotics. Various designs, construction plans and
building instructions for bionic arm prostheses are available for
download on the platform. Each hand is designed in such a way
that anyone interested in robotics or prosthetics can build it for
further development or for their own test purposes or adapt it to
their own requirements. Various components such as sensors, ac-
tuators, EMG electrodes or specially coated fingertips for more
grips are available from the Open Bionics shop. The settings for
3D printing of the mechanical parts with Ultimaker printers are
described in detail in the accompanying tutorial. The slicing soft-
ware Cura is available as freeware.

Author:
Siert Wijnia
Co-Founder and CTO at Ultimaker BV

A hand 3D-manufactured

Joel Gibbard , CEO Open Bionics, in his laboratory

CONTACT

Ultimaker B.V.
Watermolenweg 2
NL-4191 PN Geldermalsen
Phone +31 345 71 20 17
www.ultimaker.com
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EFFICIENT USE OF PCBS

NewPossibilities thanks to CleanCut Technology

The new Managing Director ElectronicsQuipment, Benjamin Klin-
genberg, has only been in his new position at LPKF Laser & Elect-

ronics since October. However, he is far from unfamiliar with the company
as he was employed at the headquarters in Garbsen from 2000 to 2009.
Now, after nine years, he has returned - and is convinced of the many new
developments and innovative technologies. He was particularly impressed
by the CleanCut technology, which sets a new standard for fast and clean
PCB depaneling using lasers.

„Laser technology has numerous advantages over mechanical cutting proc-
esses when it comes to PCB processing and particularly depaneling: extre-
mely low material stress due to quasi contact-free cutting, minimal edges
to the cutting areas, no milling dust, largely free geometries and flexible
design due to digital data processing. In industrial applications, where mi-
nimum size, maximum functional density and high cutting quality without
chipping are required for printed circuit boards, laser technology is a must.

LPKF has achieved a further breakthrough with its innovative CleanCut
technology and has significantly improved speed and cleanliness which are
the two most important parameters for depaneling. The use of Clean-Cut
avoids any discoloration at the cutting edges that can occur during conven-
tional laser processing. In addition, laser processing speeds of previously
unknown dimensions can be achieved. This is groundbreaking in the field of
depaneling and offers both PCB manufacturers and EMS service providers
an unprecedented degree of efficiency with the highest cutting quality - and

thus also new possibilities for PCB
design.

At electronica, we will present this
technology live for the first time with
our PicoLine 3000 ci laser system,
which was specially developed for
integration into fully automated pro-
duction lines at EMS service provi-
ders. High quality printed circuit
boards are processed with this sys-
tem in a very gentle way.

The user can now build even more
compact and utilize printed circuit
board surfaces up to the edges.
Thanks to software-defined cutting
paths and extensive geometrical
freedom, it is possible to work out

developments faster and more flexibly - and to implement new geometries.

The results improve the reliability of the subsequent circuits. The process
safety ensures that the printed circuit boards also meet the high-quality
requirements of the automotive industry and medical technology.

The fact that additional cleaning processes after laser cutting are su-
per-fluous offers considerable savings in terms of process flow and ma-
terial costs.

I think LPKF's PicoLine systems have opened up great opportunities for PCB
production and depanelization at the end of the assembly lines and offer
new options for various fields of technology“.

www.lpkf.de

Microscope photo of a cutting edge: Smooth surface, fast cut. With PicoLine systems, common PCBma-
terials can be processed cleanly and residue-free in the shortest possible time.

The LPKF PicoLine 3000 ci laser system is ideally suited for depane-
ling in production lines. It produces clean PCB cut edges in a short
process time.
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