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Note of the Editor

Andreas Beuthner, Editor in Chief
a.beuthner@mg-oberfranken.de

precise   
sensors for  
exact position
Draw wire sensors are often used in  
medical equipment because of their 
simple measuring principle and easy 
handling.

 Examples of successful application:  
X-ray machines, operating table, assistance  
robot, computer tomography etc.

 Large sensor range for all requirements

 Customised OEM sensors possible

MICRO-EPSILON | 94496 Ortenburg / Germany
Tel. +49 85 42/168-0 | info@micro-epsilon.com

www.micro-epsilon.com

“Best solutions“ is the general objective of all well-known ma-
nufacturers and suppliers of the med tech sector throughout
the world. We have compiled this fourth international edition

of MED for you according to this point of view and filled it with artic-
les showing what development engineers are working on, how rea-
dy-to-use products result from ideas and know-how and what
trends are becoming apparent. Supplier companies, which are any-
thing but the extended workbench of large corporations, are active
in one of the fastest growing sectors. They take on the role of trend-
setters, and development partners make an important contribution
to high-quality patient care. This applies both to the use of new ma-
terials and to the development of activities based on mature tech-
nologies, for example, the handling of medical hoses or the effici-

ent use of pumping systems in medical devices. Not only the big
subjects of sensor technology and embedded systems, but also the
need for risk management and quality assurance as part of a pro-
duct life cycle, which show the potential lying within modern tech-
nologies, demonstrate the influence that medical electronics, flan-
ked by software development and advanced digitalization, have
attained in the meantime. This English edition puts all of this to-
gether by providing an overview of last years most important new
developments without claiming to cover all subjects fully, of cour-
se, as this would certainly go beyond the scope of this publication.
It can also be observed in all important countries that products and
technology, as well as the world of regulatory affairs, tend to depart
from the path of the simple and easily understandable. Standards
and laws become complex regulations and digitalization expands
the functional scope of technical systems exponentially. For these
reasons, the articles compiled in this magazine provide an extract
from the medical engineering field,
which is indispensable for increas-
ing efficiency in the supply channels
of healthcare systems.
Enjoy reading this edition!

@ www.med-eng.de/
m.med-eng.de
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Power for Medical Devices
The driving force behindmicro-
processor evolution is a constant
improvement in their perfor-
mance. High performance pro-
cessors not just enable more
functionality, but also increase
the perfomance of medical
devices.

Developed for portable
Medical Systems
Standardized computer modu-
les already exist in several vari-
ants with scalable processor
performance and several inter-
faces. This allows a specific em-
bedded system to be set up very
quickly especially for portable
devices.

Non-invasive
Blood Spectrography

Devices for non-invasive analy-
sis of blood and tissue para-

meters are the exception at the
point of care. New sensors and
embedded processors smooth

the way towards patient monito-
ring. The system allows the

simultaneous reading of oxygen-
saturation.
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Apumpsaving life
Impella is a miniature blood pump which temporarily took over the
pumping function of the heart. Abiomed Europe GmbH produces
these remarkable miniature blood pumps − with components, expe-
rience and expertise fromDr. Fritz Faulhaber GmbH&Co. KG. FAUL-
HABER offers the largest consolidated portfolio of miniature and
micro drive technologies available in the world today. This unique
basis provides almost limitless possibilities for innovation.

Dr. Fritz FaulhaberGmbH& Co.KG
D-71101 Schönaich
Phone +49 (0)7031 638 0
www .faulhaber.de

Wir produzieren hochpräzise feinmechnische 
CNC-Drehteile, -Frästeile und drahterodierte 
Teile für die unterschiedlichsten Bereiche  
der Medizintechnik.

We manufacture mechanical and precision 
engineering CNC-turned and -milled parts  
as well as wire-eroded parts for a large  
variety of medical technology applications. 

Helmut Klingel GmbH · CNC-Zerspanung 

Hanauer Straße 5-7 · 75181 Pforzheim (Germany) 

Telefon +49 7231 6519-0 · Telefax +49 7231 6519-71 

www.klingel-cnc.de · info@klingel-cnc.de

Laserschweißen
www.klingel-cnc.de/laserschweissen

Jetzt neu bei Helmut Klingel:

MEDNews

08 New designation procedure
The 7thMedical Device Forum in
Munich provides information on
new stipulations

MEDDevices

12 Miniature drives save lives
Tailor-mademiniature motors are
suitable for intercorporal usage

16 Howmotion technology brings
substantial progress
Advances in planetary gearheads
are helping modern diagnostic
systems

22 Efficient pump system for more
quality of life
An active pump implant can be
used to monitor howmuch fluid
collects in the stomach

MEDElectronics

26 Power for medical devices
High performance processors do
not just enable more functiona-
lity, but also increase the perfor-
mance of medical devices

30 Watchdog of the frictionless flow
Ultrasound sensors based on non-
contact detection monitor the li-
quid level of intravenous pumps

34 Non-invasive blood spectrography
New sensor systems smooth the
way towards patient monitoring

36 Touch solutions for the medical
technology sector
Optical Bonding creates dust-
edge device fronts

38 More quickly to the development
target

Modular embedded units enable
the development of quick and
safe-to-use multi-touch devices

42 A faster development cycle for
portable medical devices
Standardized computer modules
allow a specific embedded system
to set up very quickly
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46 Safe Handling with optimized
couplings
Hose connections must not leak
during operation. Today´s connec-
tors enable a safe working proce-
dure

50 High functionality in minimum
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Implants require highest level of
precision and functionality

54 Adhesives that deliver what they
promise
Light curing adhesives have cer-
tain properties are very advanta-
ges in the medical sector
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Medical production companies
are obliged to establish design
monitoring processes
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There is more substantiality to the
spectrum of agile methods than it
is rumoured
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FACIAL RECOGNITION BECOMES EMBEDDED

HVC module with ten image acquisition functions. With the human vision
component (HVC) module made by Omron Electronic Components Europe,
any embedded system can be equipped with face and gesture recognition
functions for medical technology applications. The module has been concei-
ved in such a way that it is capable of dealing with the complexity of face,
body and gesture recognition. The developer only has to process the deliver-
ed data further in his system so it reacts appropriately. The new Omron HVC
combines ten essential image-sensing functions and a camera in a small
60 x 40 mm module. Due to the recognition of a person’s face, hand or body
functions such as facial and gender recognition, age assessment as well as
mood recognition, facial expression, glance intensity and blinking activity
can be implemented. In any case, the module provides a figure together with
the degree of certainty assumption so that the programmer can configure
correctly the response behavior for each individual application. Omron’s
HVC module boasts a very compact design and can be easily integrated into
existing systems or implemented in new designs. The HVC module is based
on Omron’s OKAO image processing software, a set of image recognition
algorithms that is already being used in more than 500 million digital cameras, mobile phones and surveillance cameras. HVC embeds OKAO in a hardware
platform whose digital and optical design was especially optimized for this application. HVC contains one camera, one processor and one UART interface
for controlling the module and reading the data. The key features of the module include the speed and consistency of the response behavior as well as the
distance over which measures are taken. For example, HVC can detect and recognize a face at a distance of 1.3 meters in 1.1 seconds and provide a level
of trust with its measurement. The assessment whether there is blinking or a fixed glance requires less than one second. The module evaluates a subject’s
mood by means of five facial expressions. Moreover, it can recognize a human body up to 2.8 meters and a hand up to 1.5 meters away. The module’s detection
angle is specified at 49° horizontal and 37° vertical. In addition, the HVC module offers an image analysis function for smoother man-machine-interaction
and optimization of device reaction times under various conditions in external and internal applications. For developers who would rather implement their
own hardware solution, Omron provides its OKAO image processing software separately as well.

www.components.omron.eu

FANLESS AND EXTRA FLAT

Power supply for low-power applications

Power supply specialist Bicker Elektronik from Donauwörth expands its suc-
cessful BEO power adapter series downwards and with the BEO-0200M pre-
sents an extremely compact 20-watt power supply for low-power applicati-

ons. Due to the structural height of only 19.5 mm and fanless operation, the
open frame power supply is ideally suited for integration into closed and
compact built systems. The new BEO power supply is available in six models
with precisely controlled single-output voltages from +3.3 to +24 VDC.
For international use in industrial and medical technology, the BEO-0200M
is equipped, on the one hand, with a universal wide-range input of 90 to 264
VAC and also has the relevant authorizations for industrial use
EN/UL60950-1 and medical technology IEC/EN/UL60601-1 3rd edition. With
a high insulation voltage of 5656 VDC between input and output, the power
supply complies with the 2xMOPP safety standard for patient contact
(means of patient protection). On the other hand, the less than 0.1 mA lea-
kage current is very low, something that is highly significant, especially for
medical technology applications. The BEO-0200M functions within the ex-
panded temperature range of -25°C to +70°C and is designed for a maxi-
mum operational altitude of 3000 m. The high quality and performance of
the parts used and the well-engineered switching design ensure safe per-
manent 24/7 operation and a long service life. An MTBF value of ≥ 650,000
hours (MIL-HDBK-217F at +25 °C) emphasizes the particularly high relia-
bility of the BEO-0200M. In standby mode, the energy-saving power supply
uses less than 0.3 watts. During normal operation, an up to 85% degree of
effectiveness is reached plus an integrated short circuit. www.bicker.de

Themodule boasts a very compact design and canbe easily integrated
into existing systems.

The power supply complies with safety standard for patient contact.
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MED Scene Medical Device Forum

The 7thMedical Device Forum inMunich informed about new
reforms in the EU directive and the numerous open issues.

Certification in the EU

The 7th Medical Device Forum took place in Munich on
February 12 and 13, 2014 at TÜV Süd. Like last year
(MEDengineering, issue 3–4 2013, page 6), the plan-

ned changes and effects of the new EU directive occupied
center stage. As before, many unresolved issues remain, but
the EU Parliament made substantial advances in the new re-
gulation for the notified bodies. The fast implementation was
pushed through via ImplementingRegulation920/2013 from
September 24, 2013.

New notification process

At this point, at the latest, it becomes clear that, in the future,
themedical technology sector will no longer have to be the on-
ly one having to deal with the European Parliament and its ca-
pabilities. While many are still dealing exclusively with the
respective domestic policy, an increasing number of laws that
pertain to all member states are enacted through the EU. Ac-
cording to Article 14 of the EU Treaty, the European Parlia-
ment and the Council have the task to enact European legal
regulations. There are three kinds of EU legislations:

+ Regulations

+ Directives

+ Decisions/resolutions

Regulations are put on an equal footing as domestic laws but
are valid in all EU countries. In directives, basic rules are sti-
pulated and EU countries must implement them in domestic
law. Decisions and resolutions apply to special matters and
only to the persons or organizations expressly mentioned the-
rein.

So far, the medical technology sector had been more used to
directives in which the individual states had the correspon-
ding time to convert them to domestic law. On the other hand,
Implementing Regulation 920/2013 of the EU Commission
that governs the designation and supervision of notified bo-
dies according to Directive 90/385/EEC about active implan-
table medical devices and Directive 93/42/EEC about medi-
cal devices is binding in all member states. It is important to
know that a regulation is binding in all parts and cannot be ap-
plied selectively or only partially. It is valid directly in every
member state. This means that no registration measures are
necessary for domestic law and all rights and duties apply re-
gardless of a domestic implementation measure. Conse-
quently, Implementing Regulation 920/2013 has been effec-
tive since December 25, 2013. The objective of this regulati-
on is the uniform cooperation of all notified bodies across the

“2014 will be the year of ad-
justment. This step should
be completed by 2015,”
said Hans-Heiner Junker,
Director of the TÜV Süd cer-
tification office.
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DIAPHRAGM PUMPS BY KNF.  
SPecIAlIzING IN HIGH-PeRFORMANce.

Either to move gases or liquids –  
KNF offers a comprehensive portfolio  
of pumps and systems.  

Come see the latest KNF innovations and  
highlights at COMPAMED 2014:

■   More than 2 billion cycles:  
Micro metering pump FMM 20

  Suitable for both precise “batch 
dosing” and for continuous dosing 
tasks.

■   Reliable pump capacity: Mini 
diaphragm vacuum pump  
N 838. 1.2

  Quiet operation and therefore ideally 
suited for medical applications.

■   Ideal for portable devices: Micro 
diaphragm gas pump NMS 010

  Small dimensions, but highly effici-
ent – transferring up to 750 milliliters 
per minute.

KNF Neuberger GmbH
Alter Weg 3
D - 79112 Freiburg

Phone +49 (0) 7664 59 09 0
info@knf.de
www.knf.de

EU. In the past, it was heard over and over again that an autho-
rization also depended on the notified body.Moreover, the dif-
ferent handling of the authorization in themember states hurt
competition, apart from the fact that it was not the sense and
purpose of an authorization. Finally, patient safety and user
safety should be ensured.

However, what has changed specifically,? Let´s start with the
notification process. Until now, the notified bodies were de-
signated by the domestic authorities. In Germany, it is the
ZLG, which also decided who will be notified, albeit in coope-
ration with the notifying authorities of two EU member states
and one representative of the Commission. For this purpose,
every EU member state provides an evaluator and the Com-
mission can access from this pool.
Evaluators and the domestic authori-
ty drawup a report, which is sent to all
other member states. According to
paragraph 4 of the regulation, mem-
ber states have the right during the
evaluation to inspect all basic docu-
ments associated with it so weaknes-
ses of the applying conformity eva-
luation offices and discrepancies in
the evaluation methods of the mem-
ber states and their interpretation of
the criteria set in Directives
90/385/EEC&93/42/EEC for the no-
tification can be uncovered.

Unannounced supplier
audits

Notified bodies that have already be-
en notified before this regulation be-
came effective and whose notificati-
on is indefinite or valid for more than
five yearsmust be subjected to a noti-
fication extension process within
three years from the date on which
this regulation takes effect. This can
be very important for medical device
manufacturers because it could very
well happen that one or the other no-
tified body ceases to be accredited or
may no longer grant certain authori-
zations. In addition, the Commission
will review notified bodies conti-
nuously in the future. Of interest to
medical device manufacturers are al-
so the new tasks of the notified bo-
dies. In the future, unannounced and
unjustified audits should be carried
out with all manufacturers according
to a schedule, but at least every three
years. Furthermore, unannounced

audits must be performed on suppliers of the entire supply
chain includingOEMand their supply chain. If the supplier re-
fuses, the medical device manufacturer loses his authorizati-
on for the respective device. Most manufacturers have likely
not concluded agreements with their suppliers that allow un-
announced audits. Additionally, device-related certificates
are checked regularly and suspended if need be or even com-
pletely revoked. TheEU regards the correct workingmethod of
the notified body as extremely important to ensure a high de-
gree of safety and health protection as well as the trust of EU
citizens in the authorization system.
The regulations governing the manipulation of high-risk devi-
ces will not be decided as quickly as the new regulation regar-
ding the subject of notified bodies. It is being discussed to up-
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grade certain Class IIb devices to Class III and to have centra-
lized authorities test high-risk devices. So-called Special
Notified Bodies (SNB) are being planned to be solely authori-
zed to carry out audits of high-risk devices. For implants, clini-
cal trials will be required in the future. If the scrutiny process
is adopted, the quoting of a comparative device during the au-
thorization will no longer be sufficient. By and large, the sug-
gestion is based on the FDA´s process. However, a January
2011 comparison of the Boston Consulting Group showed
that although it takes two to three years longer in the USA to
bring a high-risk device to the market, no clear patient safety
advantages are nonetheless recognizable. In the so-called
post-market Issues, there were 54% recalls in the EU vs. 55%
in the USA.

Clinical trials entail, in fact, considerable financial risks. Ac-
cording to Dr. JoachimWilke, Director of Regulatory Affairs at
Medtronic, the scrutiny process comes too late in the CE certi-
fication process. To begin with, the risk that the basic conditi-

ons of the clinical trial are not sufficiently clarified is conside-
rable. Therefore, Wilke advises to coordinate the clinical eva-
luation concept with the SNB in order not to extend the
process unnecessarily. If, for example, the number of patients
is not definedand it is unclearwhether theprocess leads to the
objective, the trial must be repeated. So far, there is still no
panel with which these items could be coordinated because it
has still not been definitely ascertained how the scrutiny pro-
cess will look like. Wilke suggests running through a scrutiny
process to rule out delays but this is not easy given these as-
pects.

The implant certificate is new too. Similarly to the package in-
sert formedications, it should describe the device and its risks
and allow traceability. Just as with the scrutiny process, many
things have not been precisely specified yet. The way it looks
like, things will still remain exciting and certainly complex.
(EFu)

UNIVERSAL HYBRID DETECTOR

High dynamic scope for fast cellular processes

With the Leica HyD SMD, Leica Microsystems brings a universal hybrid de-
tector with outstanding characteristics for single molecule detection (SMD)
to the market that allows the precise measurement of particle concentrati-
ons and observation of fast cellular processes. It was presented in Novem-
ber at the annual meeting of the Society for Neuroscience (SfN) in Washing-
ton and will also be shown at the annual meeting of the American Society
for Cell Biology (ASCB) in Philadelphia. The development objective was to
create a precision system that needs almost no detector after pulsing. The
fast reaction time delivers extremely precise and reliable data for FCS (flu-
orescence correlation spectroscopy) and FLIM (fluorescence lifetime mea-
surement). Owing to its high dynamic range and excellent contrast, however, it is also just as suitable for highly sensitive imaging. The Leica HyD SMD is a
further development of the Leica HyD, the hybrid detector for extremely sensitive confocal pictures taken with the Leica TCS SP8. The hybrid detector combines
the best characteristics of the classic PMT (photomultiplier tube) with the high sensitivity of avalanche photodiodes (APD). The result is super sensitivity
and a large dynamic range with fast detection speed low dark noise. Since the Leica HyD SMD is fully integrated into the spectral detection system of the
Leica TCS SP8 confocal microscope platform, all excitation sources from the Leica Microsystems product range, such as UV lasers, visible lasers and the
extremely flexible white light lasers, can be used for SMD experiments. An active cooling system consisting of internal Peltier cooling and additional external
cooling reduces even more the dark noise of the Leica HyD SMD, thus leading to maximum SMD data quality. www.leica-microsystems.com

»The basic conditions for clinical
trials must be clarified and it

must be predictable whether the
trial will actually lead to the

goal.«
Dr. Joachim Wilke,

Director of Regulatory Affairs and
European Policy at Medtronic

10



www.med-eng.de MEDengineering INTERNATIONAL 2015

MED New Products

ZERO VIBRATION DAMPER
FOR THOMAS OEM PUMPS
Reducing sound and vibration.

Portable and stationary devices for medical, analytical and other applicati-
ons require an extremely low sound and low vibration level of all functional
parts. In the past individual adaptions have been created by customers in

cooperation with the component manufacturers. Big efforts were necessary
to generate a satisfying solution and many different tailored mounting bra-
ckets have been developed. By identifying this demand, a special standard
damper called Zero Vibration Damper was developed by Gardner Denver
Thomas GmbH to offer the best solution for that.

The Zero Vibration Damper consists of a standard kit including the moun-
ting plate, shock mounts and assembly screws. By mounting the pump on
the damper unit and then to the OEM“s device the vibration transmitted
from the pump to the end unit is greatly reduced. Hereby, the overall sound
level is attenuated as well. The design enables a significant reduction of
vibrations in all levels and even the start-up torques can be balanced in an
excellent way. The customer has to consider two fixing points only which
enables a simple integration of the new module pump-damper. Possible
Positions are hanging or standing. All tooled parts have been qualified in
order to guarantee the fatigue resistance of all parts and have successfully
completed a drop test. The Zero Vibration Damper is available in three sizes
and specifically designed to fit popular existing and upcoming product lines
of Thomas including different motor options. This simple solution will be
available in series by end of September 2014 and fits for various applicati-
ons like patient monitoring systems, chemical and clinical analyzers, prin-
ting systems and other.

www.gd-thomas.com

TI MSP430BT5190 MIXED
SIGNAL MCUS WITH BLUE-
TOOTH STACK
Mouser Electronics, Inc. is now stocking the MSP430BT5190 Mixed Signal
Microcontrollers from Texas Instruments (TI). This low power 25MHz micro-
controller has a high performance 12 bit analog to digital converter (ADC)
and is designed to be used with the TI CC256x Bluetooth 4.0 Controller. A
hardware 32x32 multiplier is available for math-intensive operations. With
256KBytes of Flash, 16KBytes of SRAM, and a preprogrammed Bluetooth
v2.1 + EDR stack, this low power microcontroller targets the latest connec-
ted Internet of Things (IoT) applications.

The TI MSP430BT5190 Mixed Signal Microcontrollers is part of the TI
MSP430 ultra-low power 16 bit RISC microcontroller series. With an active
mode current of just 230µA/MHz and drawing only 0.1 µA in its lowest power
mode, the MSP430 microcontroller family targets ultra low power systems
where battery life must be extended to long as 20 years. This microcontroller
is configured with three 16 bit timers, a high performance 12 bit ADC, a low
dropout regulator, a 3 channel DMA, and a unified clock control system.

The microcontroller also has four Universal Serial Communications Inter-
faces (USCI), each of which are capable of supporting UART, IrDA enco-
der/decoder, I2C, and SPI serial protocols. The MSP430BT5190 microcont-
roller is designed to interface with TI“s CC256x based Bluetooth controllers
and comes preprogrammed in Flash with a licensed copy of the Mindtree

Ethermind Bluetooth stack and Serial Port Profile (SPP). SPP emulates a
RS 232 serial cable, targeting applications that require replacing a cable
with a wireless serial link, such as electronics thermostats, smart meters,
pulse oximeters, instrumentation, and more. Development is supported by
the TI eZ430-RF256x Bluetooth Evaluation Kit, also available from Mouser
Electronics. This development tool is packaged in a convenient USB stick
that can be easily used to program and debug application code.

www.mouser.com
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Implantable blood pumps require extremely reliable drive techno-
logy. Tailor-mademiniature motors are suitable for intercorporal
usage.

Small pumps
that save lives

Whether in an acute emergency or during a planned
operation, so-called haemodynamic instability („ha-
emodynamic´ relates to the movement of blood) is a

feared and serious complication which can occur when occlu-
ded coronary arteries are opened. The pumps are therefore
used both in cardiac surgery during or following operations
and also during procedures in cardiac catheter laboratories.
Depending on the Impella model, the pump can support the
heart for up to ten days. This gives the heart time to regenera-
te.

Five litres of blood per minute. „Our Impella pumps have al-
ready been used over 16,000 times worldwide“, explains Ro-
nald Lutz, MarketingManager of Abiomed Europe GmbH (Aa-
chen, Germany) which produces these remarkable miniature
blood pumps − with components, experience and expertise
fromFaulhaber. Basically, the Impella pumpmimics the natu-
ral cardiovascular system which transports oxygenated blood
from the left ventricle through the aortic valve and into the as-
cending aorta, from where the blood enters the coronary ves-
sels and the systemic circulation. The heart can recover be-
cause the Impella pump actively relieves the strain on the left
ventricle. The pump can deliver up to five litres of blood per
minute.

Following the natural flow direction

Using a guide wire inserted via the femoral artery, the Impella
pump is positioned in the left ventricle and ascending aorta.
There the blood is transported through the inlet area via the

cannula towards the
outlet, following the
natural flow directi-
on of the blood. The
diameter of just four
millimetres (e.g. the
Impella 2.5 model)
means that the ao-
rtic valve leaflets

can fully close around the cannula. The Impella pump is con-
trolled using an external console which is also used to optimi-
se settings and to monitor the effect of the pump. The prepa-
ration time required before the pump can be put into action
has in the meantime been reduced to under three minutes.
„Patients can be treated without delay, even in acute emer-
gencies“, says Lutz.

From a technical viewpoint, the pump drive consists of a
brushless, electronically commutatedDCmotor with a diame-
ter of just 4 millimetres in the case of the smallest pump (Im-
pella 2.5) and 6.4mm in the case of the larger pump (Impella
5.0) and a stator length of 12 and18millimetres respectively.
The pumping performance of the heart is supported with a
speed of up to 51,000 revolutions perminute. The drive is ba-
sed on a self-contained coil and essentially consists of a three-

The pump is positioned in the left ventricle and ascending aorta.

CONTACT

DR. FRITZ FAULHABER GMBH
& CO. KG
D-71101 Schönaich
Phone +49 7031 638-148
Fax +49 7031 638 100
www.faulhaber.com
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phase winding and a bipolar permanent magnet. The position
of the rotor is detected bymeasuring and evaluating the retro-
active generator voltage,makingHall sensors unnecessary. An
impressive feature of the motors is their high level of efficien-

cy. The pressure sensors on the larger pump, which are re-
quired in the case of positioning inside the ventricles, have a
thickness of 300 µm and are positioned in a flat area on the
outside of the motor housing. Apart from the compact dimen-
sions and the high reliability, the comparatively favourable
cost/performance ratio is another important factor because
each Impella pump can be used only once.

Reliable and flexible partner. „With the Impella pump, we are
working at the very limits of the possible“, stresses Ronald
Lutz, AbiomedMarketing Manager. The demands placed on a

medical product used in life-critical situations are extremely
high. Faulhaber has been a reliable partner from the very be-
ginning (i.e. since 1998). „There were no “off-the-shelf„ mo-
tors that we could have used“, explains Lutz. „Faulhaber was
flexible and prepared to pursue this path with us and, working
as a team, to develop the components exactly as we need
them.Weare extremely happywith the outstanding level of co-
operation.“

Continuous dialogue. To this day, relentless further develop-
ment continues to shape the collaboration between Abiomed
and Faulhaber. „This is one of our great strengths“, says Jan-
Christopher Mohr from Faulhaber who provides support for
Abiomed from the company headquarters in Schönaich (Ger-
many). The development, modification and enhancement of
products precisely according to the needs of the customer are
all part of the service that Faulhaber offers. „A process such as
this can only be successful if there is continuous dialogue“,
says Mohr. The continuous exchange of information with the
customer allows specific requirements to be understood and
optimum solutions to be found.

„The situation was very serious“

It was a pleasant
winter evening on
January 10, 2012;
then, suddenly, 54-
year-old Eduard
Böhler felt sharp
pains in his chest.
Suspecting a heart

The Impella pump is controlled using an external console.

The pump drive consists of a brushless, electronically commutated DCmotor.

CONTACT

ABIOMED Europe GmbH
D-52074 Aachen
Phone +49 241 8860-0
Fax +49 241 8860-111
www.abiomed.com
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attack, he was transported to the hospital in Lörrach. „The si-
tuation was very serious“, Böhler recalls. „Because the doc-
tors had to perform resuscitation measures, at first it seemed
uncertain whether or not I would survive the night.“

The physicians decided to move Eduard Böhler to a nearby
special clinic that is part of the University of Basel hospital in
Switzerland. „There, the Impella 2.5 pump was immediately
implanted in me for left ventricular support“, as was later ex-
plained to Böhler. However, all other life-essential organs fai-
led: the lungs, the kidneys, the liver. „That's why the attending
specialist ProfessorHunziker decided to use an additional Im-
pella RP for right ventricular support“, says Böhler. With this,
the doctor – highly-experienced in the usage of the Impella

system– ventured a first: no onebefore himhad implanted two
Impella pumps at the same time in Europe. In fact, an excep-
tional approval by Swiss authorities was necessary for this.

Thanks to the biventricular support, his heart was soon able to
recover. After eight days, both Impella pumps were removed.
„My condition remained quite critical for a long time; I experi-
enced many setbacks“, relates Böhler. Only after six months
was he released from the post-operative treatment in Freiburg
to go home.

To this day hemust still undergo physiotherapy and ergothera-
py. Yet, Eduard Böhler is not the least bit discouraged:
„Thanks to Impella,my heart has fully recovered. I was given a
second chance, and I am happy to be with my family again.“

CONTINUOUS SIGNAL GENERATION WITH FASTER TUNING TIME
Vector signal analyzer with extremely high bandwidth. Developers regard
the testing of new electronic devices as essential and National Instruments
(Nasdaq: NATI) supports engineers with a powerful, newly available vector
signal analyzer (VSA) that has a very large bandwidth for microwave signals
of up to 26.5 GHz. Also new in the product portfolio is a signal generator for
continuous signal generation with up to 20 GHz. These two new measuring
devices supplement the extensive product range of NI modular measuring
devices and expand the measuring functions of the PXI platform. Powerful
vector signal analyzers offer low background noise, high linearity and low
phase noise. The new VSA for signals of up to 26.5 GHz made by NI combines
these features with a real time bandwidth of up to 765 MHz.
Due to the bandwidth of the VSA, users can analyze signals with a very large
frequency range in one individual detection, among them radar pulses, LTE
advanced transmissions and signal curves according to 802.11ac. Additi-
onally, the high measuring speed of the VSA allows users to shorten market
introduction times and lower testing expenses.
Also, the user-programmable FPGA of the VSA can be programmed with the
Labview system design software, so that the behavior of the measuring de-

vice can be adjusted to be user-defined and employed in the most deman-
ding RT testing applications. The new signal generator for up to 20 GHz
offers the optimum combination of low phase noise and fast tuning time
(100 µs). The measuring device is suited for applications such as the gene-
ration of inhibiting/ interfering signals, high-performance test stations for
intermodulation distortion and various applications for electronic informa-
tion gathering.

www.ni.com

Andreas Seegen
is Head of Marketing at Faulhaber

Ellen-Christine Reiff
is member of the editorial office Stutensee
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An impressive feature of the motors is their
high level of efficiency.
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MED Devices Motion Technology

Motion technology is continuously improving to meet the myriad
requirements of increasingly capable and reliable medical devi-
ces. Advances in planetary gearheads are helpingmoderndiagnos-
tic systems to becomemore powerful and precise.

How motion technology
makesmodern medical
imaging possible

The earlier an illness is detected, the more effective and
successful a treatment will be. Modern diagnostic pro-
cedures mean that risky surgical interventions, and the

associated stress caused to patients, are no longer necessary.
Computed Tomography (CT) scanners are at the forefront of
„non-invasive' diagnostics and are used in practically every
medical discipline.

Technical developments have seen several generations of de-
vices emerge over the years, delivering ever better results and
exposing patients to lower doses of radiation in the process.
Whereas radiation exposure lasted up to an hour during the
first images takenwhenKonradRöntgen discovered X-Rays in
the 19th century, today´s exposure times are just a few hund-
redmilliseconds. The radiation dose for an examination is now
just 2% of the dose needed during the pioneering age of X-ray
technology.

At the same time, scanning technology has continued to im-
prove to the extent that imaging results produced by modern
devices now have little in common with the first X-ray images,
apart from the fact they use the same basic technique. For
example, spiral computed tomography uses thousands of
cross-sectional views,which are processed andput together in
the computer, to create fully three-dimensional images of the
parts of the body being examined. To achieve this, the radiati-
on/detection unit,
known as the gantry,
rotates at high
speed around the
patient, who is mo-
ved smoothly
through it horizon-
tally. Whereas first

generation devices needed hours for a single rotation, today’s
CT rotation times can be lower than 500milliseconds.

Understandably, these highly developed precision devices set
very high requirements for the motion components within
them. In particular, the movement of the patient in relation to
the scanning unitsmust be both smooth and precise – the fas-
ter the rotation and, by implication, the scanning speed, the
moreprecise this needs to be. Thesedays, the gantry is rotated
either by large slip ring motors or, more recently and increas-
ingly, by inductive linear motors with a moving electromagne-
tic field. This field moves the tubular detection unit, which
can weigh up to a tonne, like a magnetically levitated train.
The motion system technology responsible for moving the pa-
tient table through the gantry horizontally has to satisfy many
requirements. In fact, selecting suitable components is very

CT rotation set high requirements for the motion components.

CONTACT

Thomson Industries, Inc.
Wood Dale, IL 60191
Phone 1-540-633-3549
Fax 1-540-633-0294
www.thomsonlinear.com
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important in terms of the performance of the system as a who-
le. Only an optimal motion system, which satisfies all the vari-
ous requirementswill be able to support this kind of high-reso-
lution CT scanning.

First of all, motion systemsmust ensure the patient table mo-
ves precisely and completely smoothly with no jerking what-
soever. Itmust also be possible tomake very fine adjustments.
Generally speaking, even the slightest unevenness in terms of
this horizontal movement could disturb image quality and
make the entire scan unusable. This wouldmean exposing the
patient to a second dose of radiation with another scan.

Themotion system needs to be extremely reliable so as to rule
out as many faults or failures as possible. It is also true that
many patients find examinations in computed tomography
scanners an unpleasant experience given how narrow the in-
side of the tube is. Quite often, these confined conditions can
trigger claustrophobic panic attacks. As such, repeating this
procedure because of a fault would not only present a problem
with the additional radiation load, but also in many cases
cause unnecessary psychological stress. For these reasons
too, onlymotion systemswith a high level of functional reliabi-
lity can be considered for use in CT scanners.

The demanding requirements expected of motion systems in
terms of smooth running and low levels of noise generation al-
so make the process more comfortable for patients. Every de-

cibel reduced at this stage helps the patient to relax. This cuts
the incidence of involuntary patientmovements,which canal-
somake scans unusable. Quietmotion systemcomponents al-
so make it easier for medical personnel and patients to com-
municate. If the patient cannot clearly understand a given in-
struction, such as „now hold your breath“, this too canmake a
scanmore likely to fail.

Fundamental requirements such as speed adjustment and
load bearing capacity also place demands onmotion systems.
The currently applicable safety regulations stipulate a maxi-
mum permissible table load of 280 kg. This value is expected
to increase to 340 kg in the near future. This means the moti-
on systemmust be able tomove this kind ofweight in a reliable

Smooth running and low levels of noise are the requirements.

Themotion systemmust be possible to make very fine adjustments.
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manner. The ever faster rotation speed of the tubular detecti-
on unit in the latest generation of devices - made possible by
the use of inductive linear motors - means the patient table
needs to be moved ever faster too. The required feed speeds
range from 10 to 100mm/s.

This requirement for increased speed and load bearing capa-
city must be balanced with the demand for motors to be as
compact as possible. All components inmedical devicesmust
be fully enclosed and there is a limited amount of room in the
gantry, which means there are also limits on the physical size
of themotors. Fast, relatively small servomotorsmust be emp-
loyed and for this reason, some type of gearing systemmust be
used to both reducemotor speed and increase output torque.
For medical applications this step up in torque, along with
smooth operation, can be achieved using planetary gear-
heads. Planetary gearheads use a sophisticated gear arrange-
ment in which 3-5 spur gears, known as planet gears, rotate
about a central pinion or „sun gear“.

The main advantage of planetary gearheads is that the planet
gears all share the load attached to the output shaft, giving the
arrangement a higher load capacity than a spur gearhead for a
given size of gearbox. This load-sharing also gives planetary
gearheads a longer life than other types of gearhead and redu-
ces maintenance requirements and downtime.

The design of planetary gearheads provides the highest pos-
sible torque output, doing so with high efficiency and precisi-
on. That way servomotor size can be reduced, keeping the
overall size of medical equipment to a minimum. Planetary
gearheads also offer low backlash, eliminating positioning er-
rors and reducing vibration and noise.

Medical equipment is a fast–developing and competitivemar-
ket, with OEMs seeking cost and technical advantage over
their competitors. This, combined with changing regulations
and new opportunities, is driving innovation and performance
in motion control. This diverse market includes devices for
handlingpatients, suchaswheelchairs, operating tables, bath
lifts, and dentist´s chairs, as well as complex diagnostic sys-
tems such as cardiac scanners and the computed tomography

scanners already described. Of course, motion control requi-
res more than just gearheads. Thomson has long specialized
in the support of medical device manufacturers with a com-
prehensive product range offering solutions such as linear be-
arings, linear guides, ball screws and lead screws, clutches
and brakes, rod-style electric linear actuators and complete
pre-assembled motion systems. Also available are rod-style
electrical linear actuators and precision linear actuators for
installation in a variety of sizes and designs.
As global competition continues to grow, the need for techno-
logically advanced motion systems can only increase. Thom-
son offersmore than 70 years experience in designing and en-
gineering solutions that enable its customers to stay ahead
with more reliable and capable machines.

Thomson has six decades of experience in high precision ge-
aring and has a comprehensive range ofMicron True Planetary
gearheads engineered for medical applications. Seven gear-
head families offer helical crowned gearing which reduces vi-
bration; ideal for the jerk-free, smooth and quiet operation re-
quired by CT scanners. Helical gearing is when the teeth of the
gear are cut at an angle to the centerline of the drive shaft, pro-
viding an increased contact ratio. This results in 30-50%mo-
re torque capacity than spur type planetary gearing, further
increased load sharing and therefore load bearing ability, and
a smoother operation. The UltraTRUETM, for example, is the
smoothest and quietest gearhead on the market today. The
high torque performance capabilities of the UltraTRUE and
ValueTRUEalso offer superior reliability andhigher safely fac-
tors, which are critical in manymedical applications.

Resistance to water and disinfectants

Other families include the XTRUE, which is compliant with
EU Directive 2002/95/EC (RoHS) and the corrosion resistant
and watertight AquaTRUE planetary gearhead
(IP66/IP67/IP69K rating), which provides resistance to water
and disinfectants, essential in somemedical applications.
Designers ofmedical devices not only have a large selection of
components to choose from, but also benefit from the fact that
components are perfectly tailored to each other, which can
save planning time. Thomson´s innovative RediMount system
provides error-free installation of gearheads to any motor and
allows easy changing of motors.

Online tools can help to select the correct gearhead and other
components for the application. Thomson has extensive expe-
rience designing and testingmedical solutions to develop pro-
ducts in partnership with machine builders. For example the
MicronMotioneering tool (www.micronmotioneering.com). It
allows customers to select from a vast range of configuration
options using real world application parameters and advanced
motion profiles.

Howard Horn
is Product Manager at Thomson Industries, Inc.
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Sphinx Tools Ltd. 
Switzerland 

Gewerbestrasse 1 
CH-4552 Derendingen 

Phone +41 32 671 21 00 
Fax +41 32 671 2111 

sphinx@sphinx-tools.ch 
www.sphinx-tools.ch

Corporate profile 
More than 50 years of 

experience in the field of 
medical technology. 
Specialisation in the 

manufacturing of cutting 
geometries such as drills, 
milling cutters, taps, etc.

Sphinx Tools Ltd.: 
Your partner in medical technology

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 department 
is a high-tech Iabaratory 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 9001:2008
 ■ DIN ISO 13485:2003
 ■ FDA registration: 9614438

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 exper-
tise

 ■ Know-how in the processing of high-quality 
materials

 ■ High flexibility
 ■ Complete supplier
 ■ Optimal manufacturing solutions for small 
and Iarge series production

 ■ Delivery times according to customer’s 
request

Company Profile

Sphinx Tools Ltd. sets standards for optimum quality and security. As a partner and OEM 
manufacturer of high-quality instruments in the field 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.
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LUNG MONITORING VIA ELECTRIC IMPEDANCE
TOMOGRAPHY
Electrode belt delivers images in real time

The lung is a sensitive organ: 15 percent of patients under artificial respi-
ration suffer acute pulmonary failure, 39 percent of them die from it. Help
is offered by a novel system based on electric impedance tomography (EIT)
that uses an electrode belt so the human lung can be monitored in real time.
The so-called SensorBelt is placed around the patient“s chest and accom-
plishes what has been impossible so far: A window to the lung. Freudenberg
developed the innovative system together with Swisstom AG from Switzer-
land. The Freudenberg-based enmech and Freudenberg Vliesstoffe busi-
ness groups combined their know-how in flexible conductive plates and
skin-friendly non-woven fabric.
The basis of successful ventilation therapy is monitoring the local effects
that ventilation has on fragile lung tissue. The EIT system with the Sensor-
Belt works without X rays: Alternate currents flow through the patient“s bo-
dy, generating electrical voltages on the body surface, which change rhyth-
mically with respiration. The sensors in the SensorBelt absorb these tiny
electrical voltage changes and a computer generates images of the brea-
thing lung from them in real time. To always ensure the coupling of the
electronics to the patient“s skin even under the difficult conditions of inten-
sive care medicine, the electrode belt must lie flat as a second skin – and
the flexible circuit boards made by enmech, on which the 32 sensors have
been placed, make this possible.
The skin-friendly sheathing is supplied by Freudenberg Vliesstoffe. It pro-
tects the body and the electronics from environmental conditions. The EIT
chip comes from the Switzerland-based company Swisstom AG. Circuit
boards of various sizes are needed for the different body girths. enmech

produced these flexible circuit boards and equips them directly with the
electronic components so fewer electric interfaces are needed. A costly and
time-consuming wiring of the electrodes becomes superfluous too. Quality
is the top priority in the SensorBelt production process. Soldered joint qua-
lity is ensured by 100% automatic optical inspection (AOI) and a customi-
zed electrical final inspection (EOL) test guarantees proper functioning of
the electronic components. When the flexible circuit board is integrated with
the mounted electrodes in the non-woven fabric, the highest hygiene requi-
rements must be observed as well.

www.enmech.com/www.swisstom.com

ONE CABLE FOR HIGH DATA RATES
4K resolution for dual link KVM extender

Starting immediately, the Draco vario Dual Link KVM extenders made by IHSE GmbH will also support the extension of 4K video signals. The new versions
allow transmission of resolutions of up to 4096 x 2160 pixels through one single data cable. The improved Draco vario Dual Link extenders enable the
transmission of video signals for one monitor in high 4K resolutions of up to 4096 x 2160 or 3840 x 2160 with an image frequency of 30 Hz (apart from the
usual 2560 x 2048 at 60 Hz). The signals are extended through one single data cable (Cat X or glass fiber cable). In addition, there are USB ports available
for connecting input devices such as keyboard, mouse or other pointing and storage devices. A special feature of the extenders is their compatibility with

simple DVI Single Link extenders: The Dual Link receivers can access Single
Link senders without delay. In doing so, the smaller video signal is centrally
embedded in the 4K monitor resolution and surrounded by an empty passe-
partout that allows the use of numerous Dual Link monitors that support
only few video resolutions. The new Dual Link extenders have been develo-
ped for use with all Draco vario extenders, among them DisplayPort and
HDMI extenders and for use with Draco tera matrix switches for installations
having up to 288 ports. Furthermore, the devices can be expanded with ad-
ditional modules (e.g. for transmitting audio signals or RS232). So they can
meet the various requirements and be used in different fields of application,
the Draco vario Dual Link extenders are available on request with redundant
connectivity for the connecting cable. Redundant cable connections increa-
se reliability significantly. www.ihse.de

20



www.med-eng.de

PURISTICALLY COVERED
ELECTRONICS
New housing series

The new SYNERGY housing series made by OKW Gehäusesysteme combines
the advantages of the attractive combination of the materials aluminum
and plastic, presenting itself in fine optics. The puristic housing design
uses the basic geometric shapes of the square, circle and oval. The result
of the combination of three sizes for each basic shape with three heights is
36 housings that protect the electronics in the best possible way while gi-
ving it a fine presentation. The fields of application include medicine and
therapy, among others.

The SYNERGY line offers plenty of room for accommodating interfaces, has
no drafts, and its 3-part housing structure allows easy assembly. The
top/bottom part and the aluminum frame are assembled with four associa-
ted connecting parts made of reinforced polyamide and stainless steel
screws with a secure Torx drive. The advantage of this assembly is that only
one screwing from the bottom is needed, so that no screw heads are seen on
the top surface that can interfere with the optics. The top part with the de-
pressed control panel, the bottom part and the battery compartment lid are
made of ASA-PC-FR (UL 94 V-0) flame-resistant material in black (RAL
9005).
The aluminum body is treated all around with silver-anodized glass beads,
providing outstanding stability and heat dissipation that gives a high-qua-
lity impression. The printed circuit board can be mounted in the top/bottom
part and vertically on all 4 external sides. The connectors serve as positio-
ning aids. In addition, battery compartments with contact springs as acces-
sory with 2, 3 or 4 x AA small batteries depending on housing size, one wall
mounting and extenders for extending the printed circuit board mounting
domes, are available. Special sizes with a 5 mm height screen are provided
on request. The housings are suitable for customized applications and can
be coated with EMV aluminum steaming, for example.

www.okw.com
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Implantable pump systems are used to treat manymedical
conditions. SequanaMedical has developed an active implant
for a severe gastrorenterological disorder called ascites.

Efficient pump system for
improved quality of life

Ascites is a term that describes an accumulation of large
quantities of fluid in the peritoneal cavity. For most pa-
tients, medication and a special diet are adequate to

drain this fluid. However, for several thousand of patients per
year in Europe and the USA, the only way to remove the fluid
was by means of regular tapping.

The Alfapump System, an active implant from medical tech-
nology specialist Sequana Medical, ensures that patients can
lead an uncomplicated life. The systemmonitors the fluid ac-
cumulation in the abdomen and, whenever necessary, pumps
the fluid into the bladder of the patient. The core component
of the three-part system is theALFApump implantwith two ca-
theters for the peritoneal cavity and the bladder. The external
SmartCharger, with charging station, is amobile charging and
communication unit that charges the battery of the Alfapump
implant and enables communication. The lithium ion battery
of the pump allows autonomous operation for several days.
Due to the energy consumption of the pump (per day, 0.9 litres
is pumped out on average), the battery has to be charged regu-
larly. The battery is charged wirelessly through the skin of the
patient.

For trouble-free monitoring, a notebook computer is used. By
means of special communication software the physician can
program the implant for each patient. It can precisely be defi-
ned how much fluid should be pumped into the bladder per
day. The physician can also use the wireless connection to
access the automatically recorded data of the patient.

The ALFApump implant is inserted between the subcuta-
neous fat layer and
the peritoneum and
is made of PEEK
(polyether ether ke-
tone), a biocompa-
tible plastic. The
unique ambient
conditions within

the human body requires special motors and appropriately
adapted electronics, as no hermetically sealed encapsulation
is possible when plastic is used. Therefore, thematerials used
have to withstand permanentmoisture exposure and an incre-
ased salt concentration. Additionally, a constant temperature
of up to 40 °C has to be ensured. Due to the presence of humi-
dity, the implant is sealed completely, the electronics are pro-
tected with an additional coating and a brushless motor is
used.

The complex electronics handles low-level control of the mo-
tor, control of the pumpdrive, evaluation of the sensor signals,
communication with the SmartCharger and the battery ma-
nagement. Thus the gear pump also as to pump enclosed air
(e.g. after an operation) in addition to fluid. Therefore, it is
very important that very narrow tolerances are maintained;
this results in a very high torque, during normal operation. An
additional complicating factor is the fact that the fluid in the
peritoneal cavity contains high quantities of fibrin and protein
from the blood plasma. These can easily clot and thus severely

The inner life of the Alfa-
pump: Maxon’s brushless
DC motors are responsible
for the trouble-free running
and smooth pump motion in
these implants.

CONTACT

maxonmotor ag
CH-6072 Sachseln
Phone +41 41 666 15 00
Fax+41 41 666 16 50
www.maxonmotor.com
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Fax +41 44 306 40 30 

info@sensirion.com 
www.sensirion.com

Company Profile Sensirion AG 

Sensirion – the sensor company

Sensirion is the leading Swiss high-tech sensor 
manufacturer with headquarters in Staefa near 
Zurich and sales offices in the USA, Japan, 
South Korea, China, Taiwan and Germany. The 
highly skilled team of over 600 employees 
develops and produces CMOS-based sensor 
components and systems for a wide variety of 
medical and other demanding OEM applica-
tions. The range of high-quality products 
includes humidity and temperature sensors, 
gas flow sensors and liquid flow sensors.

Customized sensor solutions for the  
medical industry

Sensirion is a reliable partner for the global 
OEM industry, providing millions of sensors 
each year. Beside standard sensor solutions, 
Sensirion offers customer-specific solutions. 
Therefore the existing standards are modified 
or completely redesigned on request. As a 
result perfectly suitable products for the 
medical market are available: The high-sensi-
tivity liquid flow sensors are designed for 
measuring ultra-low flow rates e.g. in diagnos-
tics applications. Recently also disposable 
sensors are available and are suited for many 
different applications like drug delivery, im-
plants or catheters. The mass flow meters for 
gases are especially appropriate for respiratory 
devices. Due to their dynamic flow measure-
ment principle, the digital and analog differen-
tial pressure sensors offer superb long-term 
stability and achieve superior accuracy and 
sensitivity even at low differential pressures 
(below 0.1 Pa). This makes them perfectly fit 
for the use as flow sensors in anesthesia 
equipment and medical ventilators. For the 
control of an ambient atmosphere Sensirion 
provides humidity and temperature sensors 
which are characterized by excellent perfor-
mance and low power consumption. Thereby 
Sensirion’s sensor solutions help to increase 
the safety and reliability of medical devices.

An innovative technology

Sensirion owes its success to its innovative 
CMOSens® Technology which integrates sensor 
elements and evaluation circuitry within a 
single semiconductor chip. This combination 
ensures that the weak sensor signals can be 
amplified and digitized with high precision 
directly where they are generated, thereby 

making them resistant to interferences. This 
provides the basis for the extremely high 
measurement accuracy of Sensirion’s sensors. 
With the elimination of fault-prone solder joints, 
users also gain from outstanding long-term 
stability, as has been proven by extensive field 
tests. In the highly competitive medical market, 
this system integration offers unbeatable 
customer benefits, in particular its high reliabil-
ity and precision at low cost. 

International sales power 

Sites all around the world and a seamless 
distribution network mean Sensirion can be 
local to any customer anywhere in the world in 
order to provide the best possible support at 
every stage of the project. Customers can 
discuss their OEM applications with a local 
contact person. The vast technical know-how of 
the sales and R&D teams guarantees compe-
tent support and efficient customer service.

ISO certifications

The reliable delivery of impeccable products is 
the fundamental prerequisite to achieving high 
customer satisfaction. To address the ever 
stricter specifications, we continuously improve 
our quality management system. An important 
step in this process was the certification to the 
ISO/TS 16949 standard in March 2008. This 
enhances and supplements the previous 
certification to the ISO 9001 standard. Sensi-
rion also works on the continuous improvement 
of its environmental performance. Main goals 
are the permanent increase of energy efficiency 
and the absence of restricted or hazardous 
materials – making our production more 
sustainable. As evidence of this policy, Sensi-
rion was certified according to the environmen-
tal ISO 14001 standard in March 2011.

Company Profile
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influence the pump operation. In the worst case, the pump
can get blocked completely. To prevent this from occurring,
the pump performs a short movement without volume trans-
port at regular intervals.

Themaxon brushless motor, from the EC 13 family, drives the
pump gears of the ALFApump and is specially tailored to the
requirements of the customer. The motor is equipped with
Hall sensors that are important for position feedback. Themo-
tor controller uses the Hall sensors to achieve reliable and
stable operation, in particular at low speeds and high load tor-

ques. In addition to the sterilisablemotor having a special sta-
tor coating, the shaft is also made of bio-compatible materi-
als. Additionally, special shaft geometry is required. With the
compact design of the EC 13, its excellent low-noise and low-
vibration running properties and the low heat emission, the
drive is specially tailored to the requirements ofmedical tech-
nology. To increase patient safety and reduce the complexity

of theALFApump's programming, an ownprocessor is used for
themotor controller. Themain processor configures themotor
controller, to achieve the desired volume transport. Thismotor
controller checkswhether the respective parameters are valid.
If, for example, there is a deviation from the upper permissible
pump duration, the main processor de-energises the motor
subsystem.Using the dual processor system,maximummoni-
toring during the pumping procedure is guaranteed and the
highest possible level of safety is provided.

Completed without complications

The first two commercial operationswith thepumpsystemwe-
re performed in October 2011 in Vienna (Austria). According
to Prof. Markus Peck-Radosavljevic, Vice-Chairman of the Di-
vision of Gastroenterology and Hepatology at the Department
ofMedicine III of the ViennaGeneral Hospital, both short ope-
rations were completed without complications. “I believe that
theAlfapumpsystem is a real breakthrough in the treatment of
ascites. The patients can lead an easier life, as they do not
need to go to hospital for the strenuous drainage procedure,“
says Peck-Radosavljevic.

Anja Schütz
is editor at maxonmotor ag

The implant consists of a powerful pump (right) that is powered by a rechargeable battery. To enable increasedmobility, the SmartCharger (left)
is also operated with a battery.

CONTACT

SequanaMedical AG
CH-8005 Zurich
Phone +41 44 446 50 70
Fax +41 44 446 15 50
www.sequanamedical.com
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The driving force behindmicroprocessor evolution is a constant
improvement. High-performance processors not just enable more
functionality, but increase the performance of medical devices.

Driving up efficacy in
medical devices

The roadmap of microprocessor evolution provided by
leading manufacturers has guaranteed allegiance to a
common architecture and support that has been mutu-

ally beneficial to all. As the needs of traditional applications
broadened, processor manufacturers responded, by exten-
ding and enhancing the core architecture while retaining code
compatibility, allowing for easymigration asmore powerful so-
lutions became available. While the capabilities and functio-
nalities evolved, however, one parameter above all others had
to be preserved; increased performance. As a result of cons-
tant improvement in their performance, over the last decade
or so these same processors have slowly but inexorably migra-
ted to other applications, delivering a level of performance
that now enables many established and emerging appli-
cations.

More recently the need to deliver that performance within
tighter power budgets has become apparent, the cost of grea-
ter performancehas traditionally been increasedpower, but as
integrated circuits become more power-hungry their ability to
dissipate the subsequent heat diminished. The performance
they could provide was becoming physically limited by the
power needed to deliver it, a trend that was unsustainable. In
a bid to overcome this impending roadblock processor manu-
facturers had to radically re-engineer their fundamental ma-
nufacturing processes, a difficult challenge but one that has
ultimately resulted in even greater architectural innovations;
each one widening the sphere of potential applications.

Many Features are available

The medical sector is one of the many applications that has
benefited fromprocessor innovations and greater focus on the
particular requirements of the embedded market. Subse-
quently many of the features we have become accustomed to
in one market are now being made available in others, provi-
ding the same productivity gains and improved user experien-
ces.

Medical devices, for example, are predominantly designed to
be uni-functional; perform one task very well. Their ability to
perform that task – the efficacy of the device – can be measu-
red by the quality of the results and in health care there is no
such thing as “good enough“; when it comes to diagnosis or
health care administration there´s always room for improve-
ment.

One of theways greater performance candeliver overall impro-
vement is in the addition and consolidation of functions. The
ability of modern processors to perform multiple functions at
the same time is a direct result of the emergence of multicore
processing.

Inmedical devices, this translates to greater capability in uni-
function devices, thereby raising the overall efficacy of the
equipment. What may have once required several processors
attempting to work together can now be accomplished on a
single platform running more sophisticated software with

Medical devices are predominantly designed to be uni-functional.
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greater efficiency. The trend to integratemore cores and capa-
bility into general purposemicroprocessors has significant be-
nefits in the medical sector. Graphics processing units are
fundamentally very powerful co-processors that run in parallel
to each other and the main processor. As a result they can, in
principle, be applied to anymassively parallel data processing
tasks.

Using graphical processing units for “general purpose“ tasks
is an emerging trend and has become known simply as
GPGPU. Medical imaging equipment generates vast amounts
of data, all of which needs to be processed, and so GPGPU is
particularly applicable in this application.

GPGPU is enabled by a number of open source software pro-
jects such asOpenGL andOpenCL, that allow algorithms to be
ported to practically any processing architecture; important
because graphics processors are typically designed for maxi-
mum performance at the cost of architectural continuity. The
OpenCL project uses a level of abstraction that allows algo-
rithms to be ported to any architecture that supports the lan-
guage and it has rapidly become the “default“ approach for
GPGPU.

Using GPGPU in medical applications makes sense, because
it allows data that is easily parallelised to be processed in a
more efficient flow. Established processor architectures, even
multicore processors, are typically executing software written
in C, which doesn’t inherently support parallelism; while ma-
ny tasks can be executed simultaneously, even the same task,
GPGPU is better suited to raw “data crunching“. This increas-
ed throughput can have a direct impact on the efficacy of me-
dical imaging equipment or any device that relies on proces-

sing raw data as it is
acquired, in real
time.

Many processors,
like AMD’s latest
x86-based Embed-
ded G-Series pro-
cessors, go as far as

to combine the CPU and GPU elements in an architecturally
optimised format, which it calls Accelerated Processing Units
(APUs).

Devices that integrate multiple but different processing cores
on a single device are being termed as Heterogeneous System
Architectures and their development is now supported by the
HSAFoundation; an open industry standards body founded by
AMD, ARM, Imagination Technologies, MediaTek, Texas In-
struments, Samsung Electronics and Qualcomm.

ThroughHSA, applications can create data structures in a sin-
gle unified address space, using the hardware features which
are that most appropriate for the task. The common platform
also means sharing data between elements is simplified, allo-
wing multiple tasks to work on the same coherent memory
region while maintaining data synchronisation.

TheHSAFoundation’s goal is to ease the integration of hetero-
geneous elements while facilitating data sharing. It achieves
this, in part, by employing a common standard low-level inter-
face layer, called theHSA Intermediate Language, providing a
single target for low-level software and tools. The layer is flexi-
ble enough to allow for vendor differentiation at a hardware
level, while removing the programming burden of targeting
different architectures. AMD now offers HSA-optimised tools
for leading heterogenous languages, OpenCL and C++ AMP.

OpenCL is a technique specifically intended to accelerate par-
allel tasks, as opposed to theway tasks are executed sequenti-
ally in other high level languages. It achieves this through its
structure of creating kernels (which are akin to functions inC),
groupingmultiple kernels into programs and creating applica-
tions that control the execution of those programs. Specific
tasks are broken down into work-items, which are able to exe-
cute in parallel. Groups or work-items are termed “work-
groups“, which are typically executed on a single multicore
platform where they are able to share local resources, such as
memory. As such, OpenCL is less about the semantics of the
language and more about how algorithms are constructed to
target platform with parallel resources (such as multiple
CPU/GPU cores on the same device).

Operating in a fanless enviroment

These power/performance optimised processors are able to
deliver unprecedented levels of processing performancewhile
dissipating extremely low power levels, which means they are
able to operate in a fanless environment and even in hermeti-
cally sealed equipment, ideal for the demanding conditions
often associated with medical equipment that can require re-
gular and extensive sterilisation.

Anothermajor trendacross allmarkets in the embedded space
is the evolution of the user interface. User expectation is that
if a screen is present it will be high resolution and interactive.

The ability of modern pro-
cessors to perform multiple
functions at the same time is
a direct result of the emer-
gence of multicore proces-
sing.

CONTACT

congatec AG
Auwiesenstraße 5
94469 Deggendorf
Phone +49 991 270
Fax. +49 991 2700-111
www.congatec.com
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Bringing those features to medical devices makes equipment
more intuitive and simpler to operate, thereby improving not
only the user experience for the medical professional but also
overall patient care. Far from being a simple „gimmick“ user
interfaces are an important part of product development, with
entire teams devoted to creating the right solution.

The reason for this is the massive productivity gains a good UI
can deliver; something as simple as support for multiple lan-
guages or different font sizes can influence the overall efficacy
of any device, a factor that is perhaps even more crucial in a
medical environment.

User interfaces today invariably comprise a high-resolution
display and a multi-touch interface, features that would have
until recently required dedicated devices. However, many of
the latest microprocessors are now able to directly support so-
phisticated user interfaces through either dedicated hardware
blocks closely coupled to the central processor, or dedicated
interfaces connected to high-speed processor buses and ex-
ternal drivers.

Microprocessors have always been well-equipped to drive dis-
plays and, as the resolution of display technology has increas-
ed, so, too, has the ability ofmicroprocessors tomake best use
of that resolution. This is a feature that can be seen to directly
improve medical equipment in terms of imaging applications
such as ultrasound equipment and even MRI and CT scan-
ners.

The ability to provide faster image manipulation at higher re-
solutions has become fundamental to all aspects of medical
care. The general trendwithinmicroprocessor design is to add

greater graphics capabilities with every new generation, an as-
pect that is parallel to the development of multicore architec-
tures.

Using high-performance processors in embedded applicati-
ons delivers massive benefits in terms of capabilities and per-
formance. However, the real „value“ in a medical device isn´t
in its integration of „general purpose“processors and sub-sys-
tems; the real value is in the results they deliver.

Integrating a high-performance x86 processor is also challen-
ging for engineers unfamiliar with the devices; it requires a le-
vel of familiarity with the architecture that can take many
man-hours to acquire. Predominantly, engineers would need a
fairly standard processor and sub-system on which to base
their device and it is here where the trend for Computer-on-
Module can deliver.

Computer-on-Module, or COM, is a format that is widely used
inmany vertical sectors, includingmedical. It provides a stan-
dard platform which is inherently upgradeable as higher per-
formance processors become available, but equally flexible in
moving to more power-efficient platforms if an OEM needs to
retarget a device for, by way of example, the portable medical
device market.

Platform delivers power

The AMD Embedded G-Series System-on-Chip is available in
dual- and quad-core variants and congatec has used this pow-
erful platform to develop its Type 6 COM Express Compact
conga-TCG family. The SOC integrates the AMD Radeon gra-
phics processors to deliver several GFlops of processing pow-
er, while the dual-core version dissipates as little as 9W and
the quad-core just 25W.

For applications that demand more processing power, conga-
tec offers the AMD Embedded R-Series APUs in its COM Ex-
press Basic conga-TFS solution.

Through a COM-approach to medical device development,
OEMs have access to a proven, high-performance processing
platform that has an inherent migration path, backed by the
assurance of five plus two years continuity of supply. A modu-
lar approach to design also simplifies the certification process
for product variants, providing even greater commercial ad-
vantage for manufacturers.

Zeljko Loncaric
is Marketing Engineer at congatec AG

Computer-on-Module, or COM, is a format that is widely used inmany
vertical sectors, including medical.
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MED New Products

SMALL MUSCLE MEN FOR MEDICAL DEVICES
Electromagnetic cooperation. The cooperation of distributor Schukat with
Red Magnetics, manufacturer of electromagnets, has the medical techno-
logy market as an objective. The partner“s product range comprises valuab-

le electromagnets, permanent magnets and actuators with various holding
and movement forces, structural forms, sizes and designs. If a standard
product does not do the job, customer-specific modifications are an option.

The areas of use range from stationary devices in analysis and laboratory
technology, tribological systems in the field of safety engineering, all the
way to mobile applications such as injector pens for diabetes patients or
emergency generators. And yet, the tasks of the magnets are completely
different: They dose and regulate fluids, protect against unauthorized ac-
cess in safety-critical applications and guarantee the safe fastening of me-
dical devices used in mobile ways. For use in medical devices, the magnets
must comply with very strict requirements such as reliability and long ser-
vice life, sturdiness, EMV protection and long-term availability. Thus, sturdy
materials such as stainless steel and special coatings provide protection
against acids and aggressive media. The lightweight parts are shock-proof
and vibration-proof too. Their low power input reduces energy consumption
and the generation of heat inside the sensitive electronics. Compared to
classical drives, another advantage of the electromagnets made by Red
Magnetics is their low noise emission, which enhances the well-being of
patients. In cooperating with Schukat, Red Magnetics relies on the area-
wide sales & distribution network, the long tail business, the high flexibility
in order quantities and fast internal logistics processes. Customers can rely
on fast delivery – Schukat has the standard types in stock and can start
delivery on the same day if the order arrived by 4:00 p.m. Even small quan-
tities of custom-made items can be easily shipped.

www.schukat.com

EVALUATION BOARD
Radiometrix offers with the BL118 evaluation kit sold through HY-LINE Com-
munication Products a simple option to achieve bidirectional wireless com-
munication for control applications in a short time and with little expense.
A simple plug & play setup allows frequency ranges to be utilized within the
ISM band and an LED displays the communication and relay status. The
evaluation kit consists of two hardware-sided identical boards, of which one
works via firm ware as master and the other as slave. The board scores with
a very low power consumption of 1 mA on average. www.hy-line.de
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The drug dose and flow rate of contrast agents as well as an
infusion solution without air bubbles can be ensured using ultra-
sonic sensors.

Maintaining
the smooth flow

Patientswhocannot be fed througha feeding tubedue to
acute diseases of the digestive tract or who suffer from
indigestion or absorption disorders in the small intesti-

nemust be fedparenterally. In suchcaseshighly concentrated
nutrient solutions are administered intravenously. Depending
on the energy requirement and pathological profile of the indi-
vidual patient these nutrient solutions consist of water, elect-
rolytes, carbohydrates, amino acids and lipids as well as vit-
amins and trace elements. The individual components are ta-
ken from storage containers and mixed in smaller containers
for this purpose. They are then pumped into the patient's vein.
As this involves an infusion, the nutrient solution must con-
tain no air. To ensure this, drip chambers are connected below
each reservoir. Here, any air bubbles present can be separated
from the fluid and escape via an air outlet. By monitoring the
fluid level in the drip chamber, the delivery rate of the pump

and therefore the
flow rate of the infu-
sion solution can be
regulated. If the flu-
id level exceeds a set
level, the delivery ra-
te is falling. If it falls
below the critical
fluid level, thepump

rate is increased. The fluid level is generally monitored by a
non-invasive ultrasonic sensor such as the SONOCHECK ALD
(Air Level Detector).

The drip chamber is simply inserted into the clamp-on sensor.
This can either be fitted to hang between the reservoir and
pump or be integrated into a device. The latter is the case in,
for example, dialysismachines. The ALD sensors are amodifi-
cation of the SONOCHECKABD range but they detect only the
fluid level and no bubbles. “Our ALD sensors are triggered in
such a way that they do not register small frothy bubbles but
only focus on the separating layer between air and fluid – ho-
wever bubbly this may be,“ explains Peter Ködderitzsch,
Sales Manager for Medical Devices and Laboratory Technolo-
gies at SONOTEC. By contrast, sensors in the ABD range gua-
rantee that infusion solutions are totally free of air bubbles. Al-
so unlike the ABD sensors which are selected mainly by tube
diameter, each drip chamber requires anALD sensor individu-
ally adjusted to the required fluid level.

However, the sensors work in the sameway: Both send an ana-
logue ultrasonic signal to the opposite receiver through the tu-
be being monitored. The signal is reflected off the interface
between air and fluid – in the case of ABD sensors off the air
bubbles in the inserted tube and in the case of ALD sensors

CONTACT

SONOTEC Ultraschallsensorik
Halle GmbH
D-06112 Halle (Saale)
Phone +49 345 133170
Fax +49 345 13317-99
www.sonotec.de
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In medical equipment such as dialysis
machines integrated ultrasonic sensors en-
sure a constant, bubble-free flow of fluid.
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Germany 
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63762 Grossostheim 
Phone +49-6026-9973-0 
Fax +49-6026-9973-173 
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Company Limited 

 
China 

Flat B, 29/F, West Gate Tower 
7 Wing Hong Street,  

Cheung Sha Wan 
Kowloon, Hong Kong 

Phone +852-2987-5272 
Fax +852-2987-2509

Colder Products Company

CPC is the leading provider of quick discon-
nect couplings and fittings for life sciences 
applications. Used in a broad range of 
devices and equipment, CPC products for 
fluid handling allow flexible tubing to be 
quickly and safely connected and discon-
nected. Applications include reusable and 
disposable  connection devices for use with 
surgical and dialysis equipment, blood 
pressure monitoring, patient therapy devices 
and in vitro diagnostics  equipment.

CPC’s 10,000+ standard and custom-engi-
neered solutions improve the overall function 
and design of the equipment and processes 
in which they are used. Unique advanced 
coupling technologies help OEM manufactur-
ers develop products with increased patient 
safety and reduced manufacturer liability.

IdentiQuik® Series couplings integrate radio 
frequency identification (RFID) to prevent 
usage errors.

Hybrid Connectors allow media, air and electron-
ics to be connected with one simple motion.

NS1 Series quick disconnect couplings are 
the smallest plastic non-spill quick discon-
nect coupling available on the market today.

CPC, a Dover company, has direct sales  
and distributor representation in North  
America, Europe, Latin America, Australia 
and Asia. Visit cpcworldwide.com or email 
info@cpcworldwide.com.
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directly off the separating layer. Reflection ensures that a far
weaker or even no signal at all reaches the receiver. A micro-
processor measures the amplitude of the incoming ultrasonic
pulse at the receiver and sends a defined signal to the atta-
ched device. Depending on the application, the device res-
ponds to the signal and issues a pre-set alert.

Non-invasive detection and the compact design of the sensors
are a basic prerequisite for all applications requiring hygienic
and contamination-free conditions. The tube through which
the fluid flows or the drip chamber is simply inserted into the
sensor and the cable is connected to the device control. It is
quick and easy to replace and no coupling agent is required.

“Our SONOCHECK sensors work on the principle of dry coup-
ling,“ explains Peter Ködderitzsch. “The tube or drip chamber
can be left in the detector for months and it will still deliver
totally reliable measurements.“ A coupling agent such as gel
would dry out over time leading to problems.

The color of the medium flowing through the tube or the drip
chamber has no effect on the measurement, nor does the am-
bient temperature as long as it is between +5 and +60 °C. The
ultrasonic sensor adapts easily to dynamically varying acous-
tic conditions thus ensuring stable measurements despite
fluctuations in the surrounding environment. The sensormea-
suring cycle is 200 μs. The typical response time is 1ms. ABD

ABD sensors ensure infusion solutions are free of air bubbles and come in three application-specific modifiable basic designs.

31

»



MEDengineering INTERNATIONAL 2015 www.med-eng.de

MED Devices Ultrasonic sensors

sensors identify air bubbles measuring < 2 μl – i.e. well below
the guaranteedminimum size of a third of the internal diame-
ter of the tube.

TheABDair bubble sensor comes in threemodifiable basic de-
signs for different applications: the ABD05 which has been
specifically developed for medical applications, the ABD06
designed for industrial use and the very compactABD07which
at 25.4 x 15.75 x 19.0 mm (H x D x W) is only half the size of
the ABD05. In its performance, however, it is big in every way.
Using its adjustable sensitivity it is possible to specify from
which size upwards air or gas bubbles should be detected.

User-specific microcontroller

All SONOCHECK sensors have a user-specific programmable
microcontroller with scaleable functionalities such as fail-
safe operation and serial communication. Their design de-
pends on the tube and drip chamber diameter as well as the
tube material and, possibly, the medium flowing through.
Another major advantage of the sensors is their free parame-
terability: They can be adapted individually to safety routines,
voltage supply and signal outputs.

The ALD drip chamber sensor is available in two versions: The
single-channel sensor ALD01 with a single measuring point
accurately measures a set fluid level. To detect levels which
are between a minimum and a maximum, the dual-channel
ALD02wasdeveloped consisting of two individual sensors lin-
ked together.

In addition to the absence of bubbles, the correct dosage and
flow rate are crucial in fluid delivery systems inmedicine. The
acoustic flowmeasurement according to the ultrasonic transit
timemethod records the flow rate of minimal volumes of fluid
quickly and accurately. An ultrasonic wave propagates faster
in the direction of flow than a sound wave in the opposite di-
rection. The process measures the transit times of both waves
and calculates the difference. This is directly proportional to
the flow rate of the fluid. The differencemultiplied by the res-
pective tubular cross-section of the sensor gives the flow volu-
meper unit of time.Because of their different physical proper-
ties, liquids have specific sonic velocities. Thus ultrasound is
transmitted faster in water than in oil or binding agent. Ultra-
sonic flow meters are therefore also suitable for identifying
different media. In addition they offer the following advanta-
ges:

+ They are independent of the chemical or physical proper-
ties of the medium

+ Maintenance costs are low as there are nomoving parts

+ Ultrasound is faster than othermethods and deliversmore
measurements per second

+ The sensor is not subject to wear and tear.

Non-invasive clamp-on devices for measuring the flow of
acoustically transparent fluids in PVC tubes such as SONO-

FLOW CO.55 are particularly suitable for processes where
strict hygiene regulations have to be observed. As with the SO-
NOCHECKdevices the fluid-filled tube is simply placed in the
sensor. Clamp-on models are therefore suitable for upgrading
and flexible use on various devices. The SONOFLOW CO.55
flow meter with integrated electronics is very compact. It is
suspended from the tube and does not require any separate
fixture. It comes in three different tube diameters which are
standard in medicine.

The sensors have configurable current and pulse outputs (0/4
to 20 mA). A serial interface allows connection to a computer
via a USB data converter and thus simple parameterization
and data presentation using monitor software. Since air bub-
bles constitute an alert for ultrasonic sensors used in medical
applications, it may be useful to couple flow sensors and air
bubble detectors together to narrowdown the problem further.

The ALD sensor for measu-
ring the fluid level in drip
chambers comes with a
choice of one or two measu-
ring points. Unlike speed-
probes or turbine flow rate
sensors, ultrasonic sensors
do not destroy red blood
cells.

The SONOFLOW CO.55 is
used to measure the flow of
acoustically transparent
fluids in PVC tubes. The flu-
id-filled tube or the drip
chamber is simply inserted
into the sensor.
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Innovative solutions
for medical devices  
from concept to series 
production
>  Medical microelectronics  

(design service, substrate 
manufacturing, semiconductor 
packaging, board assembly,  
test services)

> Batteries and battery packs  
for active implants 

> Hermetic feedthroughs  
for medtech implants

 Micro Systems Technologies 
 Neuhofstrasse 4, CH-6340 Baar, Switzerland  
Phone +41 (44) 804 63 00
Fax +41 (44) 804 63 01 
info@mst.com

MST Group. Active around the globe, the  
Micro Systems Technologies (MST) Group 
consists of four technology companies 
with more than 1000 employees in three 
countries:
> DYCONEX AG (CH)
> LITRONIK Batterietechnologie GmbH (DE)
> Micro Systems Engineering GmbH (DE)
> Micro Systems Engineering, Inc. (USA)

www.mst.com
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FUNCTIONALIZING IMPLANTS DIRECTLY
Transportable cold plasma source for medical technology applications. An increasing number of manufactu-
rers rely on the high-performance plastic PEEK (polyetheretherketone) for medical applications, for example in
orthopedics or as dental implants, and plasma functionalization allows PEEK implants to bond better to orga-
nic tissue. To achieve this, relyon plasma (formerly Reinhausen Plasma) has developed a transportable and
user-friendly plasma device together with Piezobrush PZ2. Surface functionalization by atmospheric pressure
plasma is based on two demonstrated positive plasma effects: On the one hand, the plasma treatment de-
stroys any microorganisms that might be on the surface. The plasma´s germ-reducing effect lowers the risk of
infection. At the same time, the „precision cleaned“ surface increases the body´s tolerance against the foreign

object. The second effect is ba-
sed on increasing the surface
energy of the plastic – all the
way to so-called wettability –
so the implant´s surface can
be wetted better by the natural
substances of the body such
as blood and other fluids. This
promotes and speeds up the
healing process. The Piezo-
brush PZ2 plasma source free
of wear is integrated into a

small, lightweight and transportable handheld device. It works under atmospheric pressure and without
external process gas. The plasma is ignited by a multilayered piezo element with atmospheric oxygen and is
characterized by high activation efficiency. Since the generated plasma is particle-free, functionalization can
take place directly before bringing the implant to the operating area or in the treatment chair. This ensures not
only that the positive effects of plasma treatment take full effect but also minimizes the danger of a re-con-
tamination of the implant. For dental implant treatment, relyon plasma offers – as an alternative to the hand-
held device – an efficient table model too that is just as user-friendly. www.reylon-plasma.com

NANOSERVER EMBEDDED SYSTEM
MSC Technologies presents a new family of NanoServer embedded systems. The first model is named N1-Q87
and derives from the DSM Computer brand. The IPC box integrates the desktop chip set Intel Q87 Express and
a fourth generation Intel core processor i3/i5/i7 with on-chip Intel HD graphics. The fast working DDR3 1600
SDRAM main memory can be upgraded to a maximum storage capacity of 16 GB. The new NanoServer family
is equipped with an IO shield for easy and flexible integration of various CPU boards in mini ITX format. All
models have the same large housing surface. One uniform cover is intended for the three available overall

heights NN, N1 and N2. The
objective is arriving at an
economical housing price. In
spite of its low overall height
of 79 mm, the compact Nano-
Server N1-Q87 is suitable for
CPUs of the economically pri-
ced desktop series and offers
a range of interfaces. In addi-
tion to USB 3.0 and USB 2.0
interfaces, two GbE LAN inter-
faces, serial ATA and HD au-

dio are available. The DVI-I and Dual DisplayPort (DP) V1.2 graphics connections allow the connection of three
independent, high-resolution displays. For system expansions, the high-end server offers a free PCI Express
x16 slot for short cards (e.g. for graphics). Additionally, there are two internal mini PCI Express x1 slots avai-
lable, one of which designed as mSATA (SATA III). The sturdy industrial housing has space for two SSDs/HDDs
or one SSD/HDD if the free slot is occupied. www.msc-technologies.eu
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Devices for non-invasive analysis of blood and tissue parameters
are the exception at the point of care. New sensors and embedded
processors smooth the way towards patient monitoring.

Precise, Non-invasive
Blood Spectroscopy

In clinics, pulse oximeters on a photometric basis are the
most common type of device for monitoring blood gas and
spectroscopy systems, which achieve high-precisionmea-

surement by analysing many wavelengths, are common in la-
boratories. The technology by Senspec, for which a patent is
pending, is the first to combine these two basic technologies.
The VSpecMonitoring System is one of the first validated sen-
sor systems on the market enabling non-invasive recording
and analysis of an arterial blood spectrum. The measurement
can be carried out on a patient´s forehead or fingers and allows
the simultaneous reading of oxygen saturation in both the tis-
sue and arterial blood, as well as of the pulse parameters PR,
PI, PLI, andplethysmogram.By reading700 individual spect-
ra, each with 350 wavelengths between 500 and 850 nano-
metres, the V Spec creates a very large pool of data fromwhich
the medical parameters can be deduced.

The programmatic name Senspec shows that SENsors and
SPECtroscopy are the company´s core competencies. In order
to put their innovations in these fields to practical use in the
clinic, the first thing that had to bemadewere basic choices in
platform design. Due to the large amount of data supplied by
the sensor to the computer during spectroscopic measure-
ment, and its need for immediate processing, the developers
chose an x86 rather than an ARMplatform. Based on contacts
from earlier projects, the young company Senspec enlisted
the help of electronics distributor Rutronik for selecting a sui-
table mainboard for the PC embedded in the monitoring sys-
tem. „In general, standards in the medical field are harder to
meet than those for industrial applications. In our case, not

only the DIN EN
60601-1 standard
for medical electric
devices applies, but
alsoDINEN80601-
2-61 for pulse oxi-
metry devices,´ ex-
plains Amadeus
Holmer, head of de-

velopment at Senspec. The demanding requirements of the
standard not only apply to the complete system, but also to its
components. Therefore, the mainboard to be used in the V
Spec™Monitor needed tomeet tough criteria regarding elect-
romagnetic compatibility, shock and vibration, and climate
conditions.

Thorsten Schmidt, Business Development Manager Storage,
Displays & Boards at Rutronik and personally responsible for
the Senspec account, recommended that the medical engi-
neering start-up company test a mini-ITXmainboard from Fu-
jitsu. “Over the last few years, themainboards in theExtended
Lifecycle and Industrial Series by Fujitsu have proven their
merit in awhole series ofmedical devices,“ explains Schmidt.
As a result, Senspec started their tests with the Fujitsu
D2963-S in 2010. The D2963-S with its dual-core AMD pro-
cessor not only met the requirements of the standards, but al-
so delivered a convincing computing performance.

During the test phase at Senspec, Fujitsu launched a newmi-
ni-ITX board, theD3003-S. Like its predecessor, it is based on
anAMDprocessor, but with only a single core. Long-term avai-
lability of the processors, low energy consumption and heat
generation, aswell as dedicatedmanufacturer support for em-

Non-invasive recording: Higher, faster performance is better.

CONTACT

Fujitsu Technology Solutions
GmbH
D-86199 Augsburg
Phone +49 821 804 3387
Fax +49 821 804 83387
www.fujitsu.com
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bedded applications make AMD´s embedded platforms a par-
ticularly interesting choice for developers of embeddedmain-
boards. ´Following Rutronik´s suggestion, we also tested this
board due to the long product life requirements inmedical en-
gineering which make it desirable to use a version that will re-
main available for as long as possible,“ says AmadeusHolmer.

Considering all factors, it turned out that the single-core AMD
EmbeddedT44RAPU (1,2GHz/9WTDP) of the newer Fujitsu
D3003-S1 was sufficient for achieving the required perfor-
mance. In addition to its attractive cost-performance ratio, the
board also boasted lower power consumption than its prede-
cessor. In addition to the specific AMD Embedded G-Series
APU architecture, which simultaneously enables fast data
processing and high-end graphics display, this proved an im-
portant criterion in Senspec´s decision for reasons chief de-
veloper Holmer explains as follows: ´If a patient needs to be
transported inside the hospital, or in case of a power failure,
our VSpec™Monitormust be able to runon its storage-battery
for up to anhour. Lower power consumption is obviously an ad-
vantage here.“

Senspec´s weighting of computing power and energy con-
sumption is typical not only of themedical engineering indust-
ry, but of embedded applications in general, says Thomas Sta-
nik, Sales Manager OEM Systemboard at Fujitsu, who is res-
ponsible for many clients in the field of diagnostic devices:
“With desktop PCs andmainboards, the motto is almost inva-
riably: Higher, faster performance is better. Issues of energy
consumption and the heat it generates are often of minor im-
portance.With embedded applications, constraints on energy
consumption and temperature are often much tighter. This is
why in the Extended Lifecycle and Industrial Series, Fujitsu
does not simply offer the newest and fastest processors, but
instead selects the platforms that allow for an optimal balance
of all relevant parameters.With their sustained focus ondesig-
ning small, powerful, yet energy-efficient processors specifi-
cally for embeddedapplications, AMDhavebecomeone of our
most valuable partners supporting this philosophy.“

In 2011, Senspec eventually started their development based
on the Fujitsu D3003-S12 GS2, a process that was success-
fully completed in 2013 when both versions of the V Spec™
Monitor (one-sensor and two-sensor system) were approved.
They are currently being tested in some ten clinics. Senspec
expects to sell 100 to 300machines per year over the next five
years.

During the design process, Senspec repeatedly benefitted
from Fujitsu´s continuous improvement of their boards. For
instance, the display of the V Spec™Monitor is designed for a
special resolution of 800 x 480 pixels. Originally, the native
BIOS of the Fujitsu mainboard only supported a traditional
800 x600pixel resolution. Thiswould have forcedSenspec to
have the resolution rescaled by their software, which might
have caused conflicts with the touch display driver. After a

conversation with the distributor, who also provided Senspec
with a one-stop shop for the other components, Fujitsu adap-
ted the native BIOS and thus solved the conflict. “The respon-
se to such little issues on the part of Fujitsu and also of the
distributor, who was very committed, was impeccable. The
newdevelopments always happened right at the timewhenwe
needed them,“ recalls Amadeus Holmer and adds another
example. The BIOS Watchdog, which ensures basic functio-
nality in case of software problems, had not been included on
the D3003-S11 version of the mainboard. Immediately after
Fujitsu had released the D3003-S12 version with Watchdog,
Rutronik passed information about this straight to Senspec so
the developers could integrate the Watchdog into their de-
velopment work without any delay.

Long product lifecycle is important

“We do not need to have the latest generation of every compo-
nent. Continuity is what´smore important for us. It is in our in-
terest to keep using the same component over the course of
the whole design process and product lifecycle. This madeMr
Schmidt´s highly competent consulting very valuable for us
because he pointed out to us those developments by Fujitsu
that were useful to us, and which we then received automati-
cally from the manufacturer, as it were,´ recaptures Amadeus
Holmer, adding that he couldwell imagine using Fujitsumain-
boards again in future projects with similar characteristics
andacomparableperformance level.Due to the success of the
preceding generations of embedded mainboards based on
AMD processors, Fujitsu have meanwhile launched the
D3313-S mini-ITX mainboard. Taking advantage of the AMD
Embedded G-Series SOC (system on a chip), it offers further
improvements in terms of miniaturisation, energy-efficiency,
and thermal design.

Gerald Fiebig
is technical journalist in Augsburg
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AMD’s embedded platforms are an interesting choice for developers.
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Optical Bonding Displays are not only aesthetically appealing, but
also offer major benefits particularly in medical applications.

Flush fitting displays
using optical bonding

Displays and monitors have become an important as-
pect of medical products. For daily use in clinics and
laboratories, various displays solutions have to cope

with intensiveworking environments and strict hygienic requi-
rements. One way to achieve that, is the use of optically bon-
ded displays, which can be easily cleaned and maintained to
the highest standards, without risk of damage to the unit.
Optical bonding means, that the displays are glued to a deco-
rative and functional „cover lens“, using optically clear adhe-
sive all over the display´s viewing area. Cover lenses can be at-
tached to displays with, or without, capacitive touch screens.
This allows a flush and frameless fascia style, in keeping with
modern smart phone design. The cover lens can be taken to
the very edges of theproduct,with ground, polishedor beveled
edges,making it not only a stylish solution, but also technical-
ly ideal for medical applications. Dirt and aggressive cleaning
fluids cannot get caught in seams or joins, simply because
there aren’t any, and a glass, PC or PMMA protective lens
ensures the unit stays scratch free and perfectly legible for
many years. The lack of “air gap“ between the cover lens and
the display also ensures best possible readability in direct
sunlight and avoids condensation problems, even in extreme
conditions.

In principle, any display technology (offered byDensitron) can
be optically bonded, be it LCD, OLED, TFT or even Epaper.
Epaper is becoming especially popular in medical applicati-
ons, as data can be displayed in a crisp high contract, but not
dazzling, manner. The data remains on the screen without the
need for power; power is only required when the image data
needs to be changed, making this a real alternative in areas
where doctors currently use ordinary paper.

Densitron has developed a range of products known as „Den-
sipaper“, usingWIFI to update the Epaper displays, which are
ideal for use as signage in hospitals or labs, and could eventu-
ally replace the clipboard as ameans of displaying and storing
patient records. By offering features similar to a tablet-PC or
notepad, but without the power requirements or weight, such
a solutionwould increase the efficiency in hospitals, aswell as
being the greener option.

Epaper is becoming especially popular in medical application.

Aggressive cleaning fluids cannot get caught in seems or joins.

CONTACT

Densitron Deutschland
Airport Business Center
D-85399 Hallbergmoos
Phone +49 811 5505 949
www.densitron.com/displays
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PEN-TYPE DRUG INJECTOR WITH PRECISION PERFORMANCE
Drug injectors are increasingly gaining popularity with patients with
chronic illnesses since a pen-type injector is convenient to carry and to
use, and reduces the risk of infection. Pen-type drug injectors usually
consist of four parts: the needle, the liquid drug reservoir bag, the
syringe housing, and the engine of drug delivery, the constant force
spring. Ming Tai Industrial Company has over 45 years’ experience in
developing and manufacturing this steel-strip spring. The Manufactu-
rer has innovated and developed three kinds of steel-strip spring for
pen-type drug injector application, including the constant force spring,
the power spring, and the variable force spring. Powered by Ming Tai's
innovative spring technology, precision pen-type drug injectors feature
a strong performance, as the force profile of the constant force spring
precisely matches the typical syringe glide force profile. These techno-
logical achievements are highly appreciated by manufacturers of drug
delivery systems. In the future, patients will even be able to use their
own pen-type injector at home for treatments with medication against
chronic B-type hepatitis, interferon, and other bio-engineering drugs.

However, due to the different denseness of liquid drugs, the spring force
profile must be adjusted precisely to match the typical syringe glide force profile. One of the top priorities of Ming Tai Industry Company is to help customers
with offering various steel strip spring design solutions and their applications. Main products include Constant Force Spring, Constant Torque Spring, Power
Spring, Variable Force / Torque Spring, Spring-Strip Tubes. All products are ISO9001 certificated, and comply with RoHs.

www.powerspring.com

COST-EFFECTIVE MINITEK PWR CONNECTORS
FCI´s new cost-effective Minitek Pwr 3.0 and Minitek Pwr 4.2 wire-to-wire and wire-to-board connectors can now be ordered from TTI, Inc., one of the world´s
leading specialist distributor of passive, connector, electromechanical and discrete components. Minitek Pwr 3.0 connectors are designed for power appli-
cations with a current rating of up to 5A per circuit. They are available for dual row and 2 to 24 circuits, for wire-to-wire and wire-to-board applications.

Crimp, snap-in plug and receptacle contacts are used to terminate
AWG 20-30 wires. Plug and receptacle housings enable wire-to-wire
and wire-to-board configurations. Crimping and removal tools are
available for wire harness assembly. Header assemblies for wire-to-
board interconnections include vertical and right-angle components.
These wave soldering headers are available in through-hole configura-
tions. Minitek Pwr 4.2 connectors are designed for high-current, high-
density applications. They are ideal for power applications with current
ratings of up to 9A per circuit.

The devices are available for dual row and 2 to 24 circuits, for wire-to-
board, wire-to-wire, and wire-to-panel mount applications. Further be-
nefits are RoHS compliance and Lead-Free, low insertion force for in-
stallation of crimped terminal, scoop-proof housings and a polarized
mating geometry. A right angle version cable receptacle is also avai-
lable. The Minitek Pwr 4.2 prevent terminals from potential damage
during operating and prevent accidental mis-mating. In addition the
connectors are ideal for cable routing within 1U or 2U equipment sys-
tems.

www.ttieurope.com

Pen-type drug injector usually consists of four parts.

Designed for power wire-to-wire and wire-to-board applications.
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If manufacturers in the fiercely contestedmedical devices market
want to remain competitive, they must master many challenges.
This can be difficult without partners.

Successful entry
into the network

Developing a medical device is a continuous process of
risk control. Manufacturers are held to higher and hig-
her standards for making devices „fail safe.“ This ap-

plies above all tomedical devices in household environments.
The safety requirements for such devices are very high. Sim-
ple operation and a well-structured user interface are particu-
larly important in these medical devices. The underlying soft-
ware requires specially adapted development processes that
take into account the device's usability.

Providers ensure conformity

From the very start, a service provider can be called in for risk
management according to DIN EN ISO 14971 to exploit the sy-
nergies of all participating professional expertise. Providers of
E²MS (Electronic Engineering and Manufacturing Services)
help define and limit the intended purpose. They ensure confor-
mity with norms by using check lists and their own experience.

The partner integra-
tes results from er-
gonomics conside-
rations and helps
find technical solu-
tion processes. Es-
tablishing accep-
tance criteria and
identifying risks based on the intended use are also possible
through E²MS. The partner relies on their broad technical
knowledge and experiences from other projects. If the partner
is also active in other highly regulated industries such as avia-
tion or automotive, it can draw on this overarching knowledge
when defining risk control measures.

Once risk-reducing measures are implemented, the remai-
ning risk is assessed. It is also consideredwhether the residual
risk is supportable given themedical use. The service provider

The safety requirements for development of medical devices are very high.

CONTACT

TQ-Systems GmbH
D-82229 Seefeld
Phone +49 8153 9308-0
Fax +49 8153 4223
www.tq-group.com
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places particular value on putting together interdisciplinary
teams that consist of experts from all relevant fields, such as
manufacturing, quality management, production technology,
purchasing, obsolescencemanagement, and development.

It is hardly still possible today to realize innovative products
with strict cost and scheduling requirements without the cor-
responding knowledge of processes and methodology. Suc-
cess is only possible if product and project management, QM
security, and the participating designers and developers as
well as test instrument construction and downstream manu-
facturing are very closely intertwined. The benefits to the ma-
nufacturer are obvious. The service partner ensures fast com-
munication interfaces, coordinates the developer team, and
contributes their knowledge of methodology.

Drafting a development plan

Eachdevelopment project for amedical device has a so-called
development plan. It regulates the necessary developmental
steps and procedures such as reviews, releases, configuration
management, and verification and validation plan specifically
for this project. Process planning takes into account risk clas-
sification and assessment according to ISO14971 for theme-
dical device, such as test depth and scope of documentation.
A thorough analysis of the medical device allows processes
and development tasks to be optimally coordinated, which
helps save time andmoney. The level of detail of the planning,
execution, and documentation to be prepared is proportional
to the risk assessment of the device.

Analyzing and verifying requirements

The use of special ALM (Application Lifecycle Management)
software supports the whole development process and ensu-

res documentation and traceability of the individual process
steps and the development standards.

Requirements have become the critical factor in the develop-
ment cycle. Effective requirementsmanagement ensures that
precisely defined requirements are available to the whole pro-
ject team and are only changed in a controlled manner.

A service provider offers assistance in collecting, analyzing,
and preparing the requirements (functional specification do-
cument) for the medical device – in full consideration of usa-
bility (EN 62366). A medical device FMEA according to DIN
EN ISO 14971 is carried out together with the customer and
the development team. The results of this,meaning risk-redu-
cing and risk-controlling measures, are included in the pro-
duct requirements.

In software implementation, a service provider can use years of expe-
rience to drawn on a broad selection of development tools .
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When researching norms, experiencedproduct engineers ana-
lyze all requirements additionally needed for the device so
that there are no hurdles to later approval. All requirements
included are verified and approved. It has been shown again
and again that it is precisely in this project phase that serious
errors arise that can only be rectified at great effort and high
cost later because of the need for systemic reworking. Typical
symptoms of faulty requirements engineering (requirements
management) are wrong and unclear requirements.

The use of professional requirements engineering techniques
and tools allows the requirement of traceability and identifica-
tion of customer wish, which is relevant for approval, to be ful-
filled in the requirements, in the design, in implementation
(source code), and all the way to verification. An experienced
E²MS service provider ensures at an early stage that the devi-
ces can be manufactured and tested for their customers. For
example, selection of components can draw on parts that have
long-term availability and are also cost-optimized and of
knownquality. This ensures as early as thedevelopment phase
– especially for medical companies without their own electro-
nics department and production – that the device will be com-
petitive and can be placed on the market in high-quality form
for its service life. At the same time, a service provider who al-
so takes over development can ensure that the device can be
manufactured (DFM) and tested (DFT) based on their own ex-
perience. Besides development, other helpful aspects are an
internal layout and testing instrument department.

Developing software

A complex and often underestimated part of development is
software formedical devices. The development ofmedical de-
vice software and the associated software lifecycle processes
are regulated in the norm DIN EN 62304 (IEC 62304).
A reliable and safe software must have well-planned software
architecture and stable software components. This speeds up
implementation and ensures that the software is easy to ser-
vice and expand. A service provider can offer a lot of assis-
tance in software architecture design, for example in the se-
lection of COTS (commercial off-the-shelf) or SOUP (software
of unknown provenance) components.

The service provider defines and develops structural software
components and their interfaces in the overall system. The
software architecture and dynamic processes are developed
using CASE tools like UML. Every software component is clas-
sified within the design according to its safety for the end
user/patient following the safety classification system of
EN62304. This classification later gives rise to the level of de-
tail of the verification.

Correct choice of architecture is extremely important to imple-
mentation of risk control measures, as it has a decisive influen-
ce on performance, especially towards the outside world. It is
almost impossible to show that a system is safe without being

able to understand and document the performance of a compo-
nent that can influence other components. During this phase,
software and hardware developersmust continuously coordina-
te the selection of parts (CPU,SoC,memory, sensors, actuator).
In software implementation, a service provider can use years
of experience to drawn on a broad selection of development
tools (including starter kits, hardware debuggers, develop-
ment host systems, IDE, compilers, software debuggers) and
choose the best tools. Existing contacts to distributors permit
rapid access to additional detailed information for developers.
If the service provider also possesses its own hardware de-
velopment, frequently needed development and start-up cir-
cuitry can be developed alongside very quickly and efficiently.
These allow the software developer to connect the so-called
target to the development computer (for example via Ether-
net). These circuits also offer the opportunity to bring the tar-
get's interfaces into operation to a sufficient degree. Lower
costs through test automation.

Automation lowers costs

Service providers with a lot of experience, especially in other in-
dustries such as aerospace,maritime and railway traffic, and in-
dustrial electronics possess comprehensive knowledge of me-
thodology concerning the design and execution of tests and ap-
proval tests. Coordinated development of the necessary test
systems can run parallel to the development of the product. Test
automation lowers costs, especially for regression tests. Forme-
dical device software, the test depth is determined by the safety
classification of the software components (white-box tests,
code reviews, black-box tests). For software approval, the ser-
vice provider takes care that a clearly traceable approval process
is followed. The service provider takes over configuration ma-
nagement and archives the development results in a secureway.

Once development is completed, the question of production
adequate for medical devices arises. On this lengthy road, an
E²MS service provider with many years of experience in de-
velopment, manufacturing, and approval of medical devices
can shift a few stones out of the way and contribute signifi-
cantly to getting the product onto the market more quickly.
The service provider is on hand for the entire product lifecycle:
starting with the product idea and clarification of require-
ments, through planning and development, all the way to ma-
nufacture, maintenance, and care of the medical device. The
manufacturer of the medical technology is freed up to con-
centrate on the clinical or medical applications. A partner's
help not only speeds up individual process steps, but also al-
lows market entry to be achieved safely and quickly, with the
goal of keeping resources like costs within designated limits.

StephanWolfgart
is Director Software Development at TQ-Systems
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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 office in Deggen-
dorf, Germany and is a leading supplier of 
industrial computer modules using the 
standard form factors Qseven, COM Express, 
XTX and ETX, as well as single board com-
puters and EDM services. congatec’s prod-
ucts can be used in a variety of industries 
and applications, such as industrial automa-
tion, medical technology, automotive sup-
plies, aerospace and transportation. 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 com-
pany’s products are manufactured by spe-
cialist 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 
solutions, coupled with excellent service and 
support. We have secured second ranking 
worldwide in our market segment thanks to 
our clear focus.

congatec’s COM Express platforms with their 
widely scalable computing and graphics 
performance enable the creation of applica-
tion-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 certification.

Qseven modules are even smaller at lower 
energy consumption. These modules are the 
perfect fit for next generation ultra-compact 
and ultra mobile handheld devices.

Congatec is represented with 177 employees 
at seven branch offices on four continents 
– Asia (Taiwan, China and Japan), Australia, 
Europe (Germany and the Czech Republic), 
as well as North America (USA). This consis-
tent expansion together with our strong 
partner network secures close customer 
relationships on a worldwide base.

We continue to focus on efficiency enhance-
ment through optimizing processes and 
structures in the future. Through close 
co-operation with our technology partners 
Intel, AMD and Freescale, congatec contin-
ues to prove its leading position in technology 
and product innovations. In addition to our 
successful Computer-On-Modules products, 
we also offer Single Board Computers and 
Embedded Design&Manufacturing Services 
(EDMS) to fulfil the special requirements for 
customized computing solutions.

“We simplify the use of embedded technol-
ogy.” 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 Profile
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Developed for portable
Medical Systems
Continuously increasing technical capabilities, such as

extremely high precision and test speed, are in the fo-
reground with conventional large-scale medical sys-

tems. However, at the same time, many manufacturers have
recognized the need for portable and/or battery-operated devi-
ces for clinics and for the mass market. Examples of this inc-
lude compact laboratory and measurement devices, imaging
systems and handheld devices for patientmonitoring. The dri-
ving force comes from the end-users and goes in the direction
of low costs, high level of comfort as well as simple and rapid
results.

Standards for easy to use displays

User-friendly operation of the medical devices is also an es-
sential factor so that all patients can carry out the doctor-
prescribed tests themselves at home without technical know-
how. An important design goal for portable systems is, for
example, to avoid calibration by the user. Prerequisites for
achieving this are improved and simplified diagnostic me-
thods, as well as innovative electronics technologies such as
high-performance processors and easy to use displays. In the
United States, all medical devices must therefore meet the
Clinical Laboratory Improvement Amendments (CLIA) stan-
dards.

The development ofmedical devices can be significantly opti-
mized through the use of standardized computer-on-modules
(COMs), which are available in different versionswith scalable
processor performance and a selection of interfaces. The in-
stantly ready for use COMs integrate the most modern stan-
dard PC functionality and are easily mounted via a proven
standard connector on a baseboard. All the devicemanufactu-
rer needs to do now is implement the interface connection on
this carrier board as well as the software, according to the spe-
cific application.

Power dissipation is often too high

Most of the embedded modules offered meet form factor and
performance parameters defined in internationally recogni-
zed standards. Today, besides the older ETX standard, especi-
ally theCOMExpress andQseven form factors arewidely used.
COM Express primarily addresses the high-end market with
powerful modules that, for example, integrate an Intel Core
processor of the 4th or 3rd generation with up to four cores.
With the change from Type 2 pin-out to Type 6 pin-out, up to
three Digital Display Interfaces (DDI) and fast USB 3.0 are
supported. However, the power dissipation of many of these
COMs is often too high for passively cooled embedded sys-
tems.

The current Qseven Specification, which specifiesmodules in
the compact form factor of 70 mm x 70 mm, supports both
x86 andARM/RISC architectures. A number of embedded ap-
plications for a wide range of markets, especially mobile and

MSC Technologies’ newMSC
Q7-BT Qseven 2.0 module
family is based on the new
Intel Atom processor E3800
product technology (formerly
codenamed Bay Trail).

Standardized computer modu-
les already exist in several vari-
ants with scalable processor
performance and several inter-
faces. This allows a specific
embedded system to be set up
very quickly – especially for por-
table systems with high perfor-
mance.

42



www.med-eng.de MEDengineering INTERNATIONAL 2015

M O T I O N   |   P O S I T I O N I N G

Piezo Tip/Tilt Mirrors
 Optical deflection area of 

 up to 120 mrad

 Position resolutions in the 

 nanoradian range

 Fast response behavior: 

 10 ms to 1 ms with mirror

PiezoMove® 
Piezo Actuators
 Travel ranges to 1 mm

 Sub-nanometer resolution

 High dynamics

Piezomotor Stages
 Compact design

  Velocities of up to 

400 mm/s

 Sub-micrometer resolution

Piezo systems from PI are particularly suited for the 

most challenging applications in medical technology, 

microscopy, biotech  nology or life science. They are 

fast, reliable and compact. 

For more information contact us: info@pi.ws

Physik Instrumente (PI) GmbH & Co. KG · Tel. +49 721 4846-0

W W W. P I - M E D I C A L . W S

Piezo Solutions
F O R  M E D I C A L  E N G I N E E R I N G

pi_140806_medical_85x250_en.indd   1pi_140806_medical_85x250_en.indd   1 23.10.14   10:2823.10.14   10:28

battery-operated systems, can thus be realized. The Qseven
modules are designed for a maximum thermal design power
(TDP) of approximately 12 W. Therefore, in particular, low-
power ARM and Intel Atom processors are used here, which of
course are limited in their performance data.

MSC Technologies´ module families with the new Intel Atom
processor E3800 (formerly codenamed Bay Trail) now fill the
gap between high-end COM Express modules with Intel Core
processor and the earlier Intel Atom-basedQsevenmodules at
the lower entry-level. The performance/watt-optimized pro-
cessor modules are available in both form factors and are de-
signed for interesting applications in futuremarkets including
portable, battery-operated systems.

In comparison with the previous generation of Intel Atom pro-
cessors, the Intel Atomprocessor E3800product family offers
a range of important features that are required as standard
today. Besides an enhanced microarchitecture and the intro-
duction of out-of-order execution, in particular, a more power-
ful graphics was integrated. The Intel Gen 7 graphics has a
high-resolution 3D functionality as well as hardware coding
and decoding of HD videos. DirectX 1.1, OpenCL 1.1 and
OpenGL 3.2 are supported.

Individual processor cores

In addition to single and dual core Intel Atom CPUs, for the
first time, processors with quad core on an x86-based Qseven
platformare also available now. The implementedTurboBoost
technology enables individual processor cores and the gra-
phics to run faster, which considerably increases the peak per-
formance. According to Intel, the computational performance
of the new Intel Atomprocessor E3800product family is three
times higher than the predecessor family.With Intel Advanced
Encryption Standard New Instructions (Intel AES-NI), for the
first time, theAtomprocessors offer effective data encryption.
The sophisticated power management ensures low current
consumption with comparatively high computational perfor-
mance.

MSCTechnologies´ newMSCQ7-BTQseven2.0module fami-
ly is based on the new Intel Atom processor E3800 product
technology and is offered in five variants today (Fig. 1, Table).
The most powerful board integrates the Intel Atom-processor
E3845with four CPU cores. Themodules with dual-core Intel
Atom processors E3827, E3826 and E3825 are pin and soft-

ware compatible.
For less demanding
applications, the
module based on
the E3815 Intel
Atom processor with
one core is availab-
le. The MSC QT-BT
Qseven modules are

CONTACT

MSC Technologies GmbH
Industriestraße 16
D-76297 Stutensee
Phone +49 7249 910-0
Fax +49 7249 910-7993
www.msc-technologies.eu
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available for both the commercial and industrial temperature
range.

High security levels

MSC integrates into the MSC Q7-BT Qseven modules up to
4GB DDR3 DRAM and implements an optional error correc-
ting code (ECC) that delivers a high level of data integrity, reli-
ability, and system uptime which is ideal for many intelligent
systems with demanding high security levels. All data read
from thememory are checked. The check algorithm is so pow-
erful that it is possible to determine where the error occurred.
Single-bit errors cannot only be identified, but even corrected.
Double errors can at least be identified. Innovative medical
systems with particularly high safety requirements can thus
be realized. The boards´ high reliability is augmented by the
integrated Intel VTx virtualization technology and built-in se-
curity engine.

The newQsevenmodule family offers a broad range ofmodern
interfaces like USB 3.0 Host and optional USB 3.0 Device, 3
x PCIe x1 Gen. 2.0, Gbit Ethernet, audio, LPC, I2C, SMBus,
SPI Bus and SATA-300. DDI Display Interface for HDMI, Dis-
playPort (DP) and embeddedDisplayPort (eDP) and 18/24 bit
dual-channel LVDS are available. Optionally, up to 64 GB SA-
TA SSD and additional up to 64GB eMMC Flash Disk can be
assembled.

As one of the leading suppliers of innovative embedded soluti-
ons, MSC Technologies offers adequate baseboards and star-
ter kits. The MSC Q7-BT platform integrates TCG´s (Trusted
ComputingGroup) hardware based security functionality TPM
1.2 (Trusted PlatformModule) from Infineon.

Compact Boards

MSC Technologies offers computer-on-modules (COMs),
which are basedon the latest Intel Atomprocessor E3800pro-
duct family, in both Qseven and COM Express form factors as
well as in different performance and price classes. The com-
pact Qseven boards are especially suited for entry into the pro-
cessormodule technology and for low-power applicationswith
passive cooling.

Peter Eckelmann
is Technical Product MarketingManager at MSC Technologies

Block diagram of the MSC Q7-BT Qsevenmodule.
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MED New Products

CV TANTALUM SMD CHIP CAPACITORS
AVX Corporation, a manufacturer of passive components and interconnect solutions, has released a new series of fused high CV tantalum SMD chip capa-
citors with undertab terminations. The new F98-AS1 Series capacitors feature a proprietary lead-frame-less structure with precise dimensions and low
stress packaging, an internal thin film fuse that protects against short cir-
cuits, and well-established undertab termination technology, which ena-
bles high volumetric efficiency and high PCB assembly density. Currently
available in a 0805 (2012 metric) S case with four ratings (22F/10V,
33F/10V, 10F/16V, and 1F/35V) and a 0.9mm maximum height, the F98-AS1
Series is the smallest and thinnest SMD fused tantalum product currently
available on the market. As such, the series is ideal for use in a wide variety
of applications in which safety and size are a primary concern, including
medical applications.

The new F98-AS1 Series fused undertab tantalum capacitors provide fail-
safe high CV performance in a broad range of applications for which safety
and size are primary concerns, said Tomas Zednicek, Technical Marketing
Manager at AVX. Samples of the series received an enthusiastic reception
from customers and, thanks to their input, several series extensions, inclu-
ding a higher capacitance 0805 part and numerous 0603 parts, are already in development. The F98-AS1 Series capacitors are rated at 85°C and are
designed for use in temperatures spanning -55°C to +125°C. The series is also lead-free compatible and RoHS compliant. Series extensions currently in
development include a 0805 (2012 metric) case 47F/10V capacitor and 10 capacitors packaged in 0603 (1608 metric) M cases: a 1F/25V component, a
1F/20V component, 10V components rated for 2.2F, 4.7F, 10F, 22F, and 33F, and 16V components rated for 1F, 2.2F, and 4.7F.

www.avx.com

NEW STANDARD FOR SWITCH AND CONTROL SYSTEMS
The new series of standards for the construction of switch and control systems, DIN EN 61439, will take effect on 1 November 2014, superseding the previous
standard DIN EN 60439 with a transition period. Affected are all switch and control systems for the operation of machines and systems, as well as power
distributors for high current applications. The reason for the new legislation is to improve the reliability and safety of such systems. The required documen-
tation for planners will increase significantly as a result of the new standard. In the future, detailed type and item certifications as well as thermal calcu-
lations will be required for all switch and control systems. The fluid technology specialist Bürkert is already capable today of providing its customers with
control cabinet solutions that comply with the new legislation. The company fulfil of the changes introduced in the new standards. All of the products in this
area are available in conformity with the DIN EN 61439 series of standards. Bürkert experts at this location in Germany´s Sauerland region bear the entire
planning, engineering, manufacturing and documentation responsibility for custom control units. This also includes delivery and commissioning of end-to-
end solutions for every process environment, including potentially explosive areas. The strength of the Menden-based centre is in the many years of experi-
ence in the systematic combination of fluid technology with electrical and electronic systems.

www.buerkert.com



MED Materials & Procedures Connector Systems

It is vital to avoid leaks when working with plastic hoses and
hazardous media. The use of quick disconnect couplings
makes this workflow safer.

Secure handling with
optimized couplings

The utmost caution is called for when connecting appa-
ratus to hoses in the field of life sciences and medical
technology – especially when it comes to handling ha-

zardousmedia. The safest way of connecting or disconnecting
flexible hoses to devices is to use quick disconnects. Users
can assume they are safe from the danger of coming into con-
tact with contaminated or hazardous media. The tools remain
protected, allowing the workflow to be optimized. Since the
introduction of an all-plastic coupling, the connectors have
undergone a rapid development in many respects. One of the
most important aspects: Connection technologies include an
increasing number of functions, with today's connectors
transporting more than just fluids in lines.

An option for greater functionality in quick disconnect coup-
lings involves the integration of RFID (Radio Frequency Iden-
tification). The unique, intelligent quick disconnect system -

means the RFID technology - can be integrated in couplings,
packaging closures and connectors. Before establishing the
final connection between the coupling and connector, the
RFID link automatically exchanges product data for monito-
ring the connection and process. The applications for this
technology are numerous and diverse. RFID couplings protect
brand integrity, improve safety and help achieve significant
cost savings.

Reduced complexity

A further challenge for OEMs involves the number and com-
plexity of connections in a device. A disorderly array of diffe-
rent cables and connectors looks highly problematic and can
be confusing for the user. The innovative engineers at CPC ha-
ve developed an easy-to-use hybrid connector that provides an
ideal solution for integrating all connection points in a single
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connector. Device manufacturers must ensure that each indi-
vidual component remains independent. This can pose real
challenges, especially at the connection point. Easy-to-use
hybrid connectors allowmedical OEMs to solve this problem.

Proven technology can take on awhole new look if a user requi-
res more than just one component or if they are looking for a
complete application solution. The CPC Engineering Team
canhelp to devise a customer-specific solution aimed at fulfil-
ling customer requirements and enhancing performance.

In the US CPC has been very successful in the development of
high-quality custom solutions for specific applications over
the past few years. In order tomake sure to provide this service
in Europe as well, the German CPC branch recruited an appli-
cation engineer three years ago and a design engineermost re-
cently, that work directly with customers in Europe and who
have detailed knowledge concerning the nature of the tasks
confronting users. The result of the collaboration canbe a spe-
ciallymanufactured coupling or even the design of a complete
solution representing more than a mere coupling. The advan-
tage is clearly apparent: Devicemanufacturers can customize
the design of the user interface to their requirements.

The aim of the daily work is to adapt products optimally to the
needs andwishes of customers. This objective is also an indis-
pensable component of the quality management system.
CPC“s Quality Management System has been approved and
certified under the ISO 9001:2008 and 13485:2003 stan-
dards.

More than a standard

Device manufacturers and their designers are experts in their
specific technology, and are generally not experts in connec-

tors or fluid transfer. Working with an experienced connector
company to develop a complete connector solution, thedevice
manufacturer can simplify the overall use of the end product
for the doctor, aesthetician, surgeon, or clinical technician,
thereby increasing safety and enhancing product reputation.
The life sciences industry uses bioassays to detect the pre-
sence of certain bio-chemicals, proteins or genes in a sample.
These types of tests are used in drug discovery, genetic analy-
sis, pharmacogenomics, clinical diagnostics and general bio-
medical research. For these types of equipment it is essential
that the waste and consumable fluids are safely managed, ea-
sy to access, and simple to replace. For the waste bottle appli-
cation the coupling is welded directly onto the waste collecti-
on bottle and eases removal and eliminates spillage. This so-
lution minimizes development time, eliminates tooling costs
and the intuitive coupling provides a quick and easy way to re-
place waste collection bottles. Not only is the new system ea-
sier for the user to operate and lower in cost, the leak-free CPC
connector eliminates potential bio-hazardous spills. »
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As seen above direct cooperation with customers enables a
targeted approach to their design requirements, so that each
application can receive a specific solution that cannot be
achievedwith a standardproduct. Thanks to this extra feature,
users of products with integral RFID technology (Radio Fre-
quency Identification) can avoid making incorrect connecti-
ons, while determining fluid characteristics and exchanging a
broad spectrum of product data. A very interesting solution in
medical technology with integral RFID can be seen in pain
therapy instruments. The purpose here is to alleviate pain be-
fore an operation or treatment and speed up the healing pro-
cess after an operation. Cryotherapy refers to the targeted use
of cold to bring about a therapeutic effect.

As part of the collaboration, CPC has developed a plastic hou-
sing that integrates plastic couplings with RFID functionality
and a non-spill valve function, with the aim of creating an ea-
sy-to-use connecting module for the treatment instrument.
The integrated RFID technology can automatically detect in-
correct connections, identify fluid characteristics and log a
large volume of connection, patient and treatment data. Com-
bining two non-spill couplings in one housing means that the
OEM can reduce assembly time and offer at the same time a
practical and lightweight device – both important objectives
for the customer.

Thanks to the use of a non-spill shut-off valve, the non-spill
coupling series enable safe and rapid handling. They ensure
that no air penetrates the fluid path, while the lines can be
“docked“ securely with the different fluidmaterials. Thatma-
kes time-consuming cleaning a thing of the past.

In addition, diffe-
rent surface colors
enable color coding,
allowing users to ea-
sily distinguish fluid
lines and connecti-
ons. As a result of
their unique non-
spill design without
any dead space, the couplings are not only suitable for appli-
cations with printing inks but also chemical transport sys-
tems, electronic cooling systems as well as technical equip-
ment and medical devices. There is a clear trend towards
couplings offering greater functionality and not merely trans-
porting media such as air or fluid. At the same time, the de-
velopment of system solutions with integrated assemblies is
becoming increasingly valuable for product designers and
OEMs.

MEMS MASS AIR
FLOW SENSORS

The new MEMS mass air flow sensor PFLOW by Pewatron incorporates the
latest MEMS and microelectronics innovations. The PFLOW sensor has a very
high resistance towards clogging and pressure shock. Because of the inno-
vative MEMS thermal isolation design, it does not require fragile thin mem-
branes or surface cavities for thermal insulation. The sensor has a very high
sensitivity at low flows and is thus perfectly suited for medical applications
within the process industry. The flow sensing die consists of two thermopiles
symmetrically positioned up- and downstream from a heater element, which heats up the hot junctions. Each thermopile consists of 20 thermocouples in
series to reveal the highest level of sensitivity. When a flow passes over the die, the thermopiles generate an output voltage proportional to the temperature
gradient (asymmetric) between the hot and the cold junction due to the Seebeck effect. In case the medium is static (no flow), the temperature profile of
both – up- and downstream – is symmetric. Five standard measurement ranges are offered from 0...10 SCCM to 0...2000 SCCM, as well as customer specific
ranges between 10 and 2000 SCCM. Accuracy is better than +/-2.0% FS, and the temperature compensated analog output (0...50°C) is highly linear with
flow. Analog voltage output is between 1 and 5 VDC, and the sensor is resistant to water condensation. Response time is very fast, with about 1-3 ms.

www.pewatron.com

Direct cooperation with customers enables a targeted approach to
their design requirements.

Direct cooperation with customers enables a targeted approach to
their design requirements.

CONTACT

Colder Products Company GmbH
D-63762 Grossostheim
Phone +49 6026 99730
Fax +49 6026 9973-173
www.cpcworldwide.com
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MED New Products

NEW MRI SCANNER WITH REDUCED
OPERATING COSTS
Less Power consumption
Siemens Healthcare has expanded its portfolio of magnetic resonance imaging (MRI) systems to include
the 1.5-tesla scanner Magnetom Amira(1). The new MRI scanner offers the same technologies that are
available on the Siemens flagship MRI systems. Magnetom Amira also stands out against other scanners
on account of its lower operating costs. One reason is the new “Eco-Power“ technology that enables power
savings of up to thirty percent in standby mode compared to when the feature is not activated. By combi-
ning high image quality with comparatively low costs per scan, Magnetom Amira meets the requirements
of radiology practices, small and medium-sized hospitals and larger facilities that are looking for a sys-
tem to complement their existing devices. Magnetom Amira should make it easier for customers to operate
their MRI systems efficiently. Many examinations can be scheduled for ten minutes, enabling a large
number of patients to undergo scans in routine applications. Siemens offers a comprehensive package of
protocols for Magnetom Amira that is optimized for rapid examinations while maintaining high image
quality. In addition, DotGO, the latest generation of MRI examination software, simplifies protocol ma-

nagement and offers the
right operating sequence
for each individual scan
to suit requirements.
This helps increase the
consistency, reproduci-
bility and efficiency of
examinations.
Overall operating costs
play a key role in using a
scanner economically.
Magnetom Amira is the
first Siemens MRI scan-
ner to be equipped with
the “Eco-Power“ techno-
logy, which monitors and
controls the state of the
helium that is responsib-
le for cooling the magnet.
Activated during standby
mode, it monitors the li-
quefaction cycle and
manages the cooling and
helium re-liquefaction
process more efficiently.

This means that a power saving of up to thirty percent can be achieved in standby mode compared to when
the feature is not activated. In combination with the “Zero Helium Boil-Off“ technology, among others,
which prevents the helium from evaporating, Magnetom Amira can help considerably reduce operating
costs each year compared to Magnetom Symphony generation MRI systems2.
To enable high diagnostic reliability and patient comfort, Magnetom Amira is equipped with Siemens'
latest applications and syngo MR E11 software architecture. If a hospital runs a Magnetom Amira, with
its sixty centimeter patient bore, alongside other Siemens devices, employees can switch seamlessly bet-
ween the scanners. In addition, most coils can be exchanged between all current 1.5-tesla MRI systems
with Tim4G technology, another cost saving potential. Part of the software platform is the “Quiet Suite“
technology that helps minimize the loud noises that can be generated during an MRI examination. Opti-
mized gradient switching reduces the sound pressure by up to 97 percent during complete neurological
and orthopedic examinations, with no compromise in image quality and no prolonged examination times.
Some measurements using Magnetom Amira can even be performed inaudible over background noise,
which benefits both the clinical staff and the patients. www.siemens.com

The new 1.5-tesla MRI scanner Magnetom Amira from Siemens
Healthcare combines high image quality with comparatively low costs
per scan. One reason is the new “Eco-Power“ technology that enables
power savings of up to thirty percent in standby mode compared to
when the feature is not activated.
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Biocompatible materials and production processes are needed for
implants, as they allowmaximumprecision coupledwith optimum
functionality.

High functionality
in a tiny space

In medical technology, liquid silicone is often the material
of choice when many different functions must fit in a tiny
space, always keeping in mind that the absolute safety of

thematerial is always a basic prerequisite for its use. Natural-
ly, this is of utmost importance in the use of implants. The se-
lection of liquid and solid silicones with extensive implantati-
on approvals is limited and thematerials are consequently va-
luable. All of thismakes the use ofmaterial-saving production
processes that also comply with the high quality and precision
requirements of medical technology a necessity.

A great deal of technological know-how

“After all, nowadays most innovation potential lies in the pro-
duction processes – maybe even more than in the materials
themselves,“ says Lars Gerding, Production Manager at Helix
Medical Europe. The company specialized in hoses and preci-
sionmoldingsmade of medical silicone and technical thermo-
plastics is part of the Freudenberg Group. Together with the
more than200 specialists inmaterials and processes of the in-
house Freudenberg research services, injection molding proc-
esses have been continuously developed further to expand the
functions of silicone moldings and materials. Such innova-
tions then benefit miniature implants used inmedical techno-
logy, among other things. A great deal of technological know-
how pertaining to materials and processes is inside the fre-
quently life-saving and life-sustaining tiny things. The way for
groundbreaking advances such as novel cochlear implants can
only be paved when component technology develops further
and the tiniest parts can bemanufactured with top quality.

According to its own
information, Helix is
the first manufactu-
rer offering a new
production process
for precision liquid
silicone moldings
that allows maxi-

mum precision withmicroscopically small implants and has a
complete product portfolio. Gerding keeps explaining: “With
our production technology, we manufacture micro implants
weighing less than 0.001 g. In extrusion, hoses with diame-
ters of only0.2mmare feasible.Our products are used throug-
hout the world in hearing implants, pacemakers, lab-on-a-
chip or port systems.“

Apart from their medical safety and high precision, parts
made of silicone or technical thermoplastics also have nume-
rous additional benefits and functions. For example, materi-
als with antimicrobial properties or able to carry active ingre-
dients can prevent inflammations, and surface treatments
can result from this because parts can be more easily machi-
ned or designed to repel liquids. By skillfully combining the
material and surface modification with nanotechnology, the

Such tiny components benefit miniatur implants.

CONTACT

Helix Medical Europe GmbH
D-67661 Kaiserslautern
Phone +49 631 53417500
Fax +49 631 5341700
www.helixmedical.de
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MIKROP AG –  
your supplier for miniaturized quality optics
As a worldwide leader in technology Mikrop 
offers high-precision optical systems in the field 
of miniaturized medical devices. Since 35 
years, we develop, manufacture and mount 
highly complex, miniaturized optical compo-
nents and sub-assemblies. Today we are one of 
only a few companies worldwide who are able 
to manufacture serial high precision lenses in a 
constant high quality starting at diameters of 
0.3 mm. Customers can either take advantage 
from the company’s contract engineering and 
manufacturing services for all markets or order 
Mikrop’s standard micro objectives. Mikrop is 
the source for Swiss precision miniature optics 
serving all high-tech markets. 

Our Products and Services Include:

Integrated Complete Solutions: from design, to 
prototypes and serial production 

Optical Assemblies: assemblies, comprising 
lenses and prisms 

Spherical Lenses: single lenses, doublets and 
triplets, rod lenses, lenses with conical edge

Mechanical: lens housings, optical mounts.

NEW: Standard Micro Objectives:
for different camera formats from 1/2 inch 
down to 1/10 inch or even smaller
with different Field-Of-Views from narrow to 
wide fields

Company Profile

functionality of precision moldings can be virtually “pro-
grammed“.

Helpful partnership

Dr. Kai Opdenwinkel, Development Manager of the company
adds: “We see ourselves as development partners of our custo-
mers and support them already during the first development
stage of an innovative product. From giving advice about se-
lecting the material or calculating flow simulations through
rapid prototyping all the way to production in series, we ac-

company implant manufacturers to the goal. As a result of
this, quality and continuity are ensured throughout the inno-
vation process.“

René Heilmann
is Director Marketing at Helix Medical Europe

Based on nanotechnology the functionality of precision moldings can be virtually programmed.
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CE MARK APPROVAL OF MULTIPOINT PACING PACEMAKER
Quadra Allure MP CRT-P expands the St. Jude Medical heart failure portfolio.
St. Jude Medical, Inc. announced CE Mark approval of the Quadra Allure MP
cardiac resynchronization therapy pacemaker (CRT-P). The Quadra Allure
MP is the world´s first and only quadripolar CRT-P with the MultiPoint Pacing
option, a technology that has been shown to enhance patients’ response to
CRT, potentially improving quality of life for patients with heart failure. The
MultiPoint Pacing technology enables physicians to pace multiple locations
on the left side of the heart, giving the clinician more choices to based on
optimize CRT pacing based on the patient’s need and reducing the rate of
CRT non-responders, as well as the likelihood of costly and invasive lead
revision through a second intervention procedure. St. Jude Medical introdu-
ced the industry´s quadripolar pacing system featuring four pacing electro-
des. The system integrates multiple pacing configurations and Tailored The-
rapy features that enable physicians to optimize the system at implantation
and follow-up, as well as to manage common pacing complications, without
having to surgically reposition the lead, better.
A recent study demonstrates that MultiPoint Pacing technology may be par-
ticularly beneficial in patients not responding to traditional bi-ventricular
pacing therapy, which accounts for approximately one third of the total po-
pulation of patients receiving cardiac resynchronization therapy (CRT). The
technology, developed by St. Jude Medical, has demonstrated a 19 percent
improvement in responder rates for patients with MultiPoint Pacing at 12
months compared to traditional methods of CRT. Additionally, research
found improvement in left-ventricular (LV) function in patients who were
already classified as a responder to CRT therapy.
The Quadra Allure MP CRT-P is designed to work with the Quartet LV lead,
which has four electrodes to offer maximum flexibility for different pacing
configurations to help manage heart failure patients. The MultiPoint Pacing
capability allows physicians to program simultaneous or sequential delivery
of two LV pulses at two different anatomical locations per pacing cycle,
rather than the standard single pacing pulse, which can result in more ef-

fective resynchronization, potentially leading to better clinical outcomes
compared to single site pacing.
St. Jude Medical developed the quadripolar technology, launching the first
ever quadripolar lead in 2011 and entered the pacemaker market in April
2013 with the Allure Quadra CRT-P System. Quadripolar technology offers

more options to manage heart failure and facilitates additional pacing con-
figurations within the heart that offer physicians options which would not
be available in traditional bipolar systems. The Quartet lead design allows
the physician to implant the lead in the most stable position without making
trade-offs in electrical performance. This includes pacing closer to the base
of the left ventricle, which studies associate with better patient outcomes
and which may be more difficult with traditional bipolar leads. The quadri-
polar pacing electrodes also provide physicians more options to optimize
CRT performance, such as pacing around scar tissue in the heart and
avoiding the most common pacing complications.

www.sjm.com

OCTAL ULTRASOUND TRANSCEIVER
The MAX2082 Octal Ultrasound Transceiver from Maxim Integrated is one of
the industry´s first fully integrated octal ultrasound transceivers and is now
available from Mouser Electronics. The transceiver is optimized for high-
channel count, high performance portable and cart-based ultrasound me-
dical systems. This easy-to-use device allows the user to achieve high-end

2D and Doppler imaging capability using substantially less space and pow-
er. The Maxim Integrated MAX2082 Octal Ultrasound Transceiver combines
8 channels of 3 level 200V pulsers and T/R switches, an octal analog-to-di-

gital converter (ADC), an octal LNA, an octal variable gain amplifier (VGA),
CW mixers, an anti-aliasing filter (AAF) and coupling capacitors into a
small, 10x23mm CSBGA package that uses 40 percent of the space required
for conventional solutions. The transmitters on the MAX2082 can generate
high-voltage pulses up to ±105V. The programmable pulser features a va-
riable current capability from 0.5A to 2A that helps reduce power consump-
tion in lower voltage transmit modes. The receive channel itself has been
optimized for second harmonic imaging with -66dBFS second harmonic dis-
tortion performance at fRF = 5MHz over the full gain range, and the full
receive channel exhibits an exceptional 76dBFS SNR at 5MHz with a 2MHz
bandwidth. Separate mixers for each channel are also made available for
peak CWD sensitivity, yielding an impressive 149dBc/Hz dynamic range per
channel at 1kHz offset from the 1.25MHz carrier.
In addition to the space-saving footprint, the Maxim´s MAX2082 Octal Ult-
rasound Transceiver reduces Bill of Materials by eliminating nine compo-
nents in the T/R switch for each of the 128 system channels, replacing thou-
sands of discrete components in a standard ultrasound system for a sim-
pler, yet highly-integrated system design that has minimized noise and
superior image quality. This low-power device targets high performance
portable and cart-based medical ultrasound imaging systems.

www.mouser.com
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Phillips-Medisize
European Headquarters, 

The Netherlands 
Edisonstraat 1 

2181 AB Hillegom 
Phone +31 252 576-888 

eu_sales@phillipsmedisize.com 
www.phillipsmedisize.com

Phillips-Medisize
Phillips-Medisize is a global-leader in out-
source design, development and technology-
driven manufacturing. With unparalleled 
experience in advanced molding and assem-
bly, Phillips-Medisize has become a dominant 
force in the medical device and diagnostics, 
drug delivery, primary pharmaceutical pack-
aging, and commercial markets.

The company has annual sales of nearly 
$600 million with 80% of the total revenue 
coming from drug delivery, medical device 
and diagnostic products, such as: medical 
disposables, insulin pens, glucose meters, 
specialty inhalation drug delivery devices, 
single-use surgical devices and consumable 
diagnostic components, peristaltic pumps, 
titration plates, tube sets, catheters, surgical 
devices, diagnostic arrays, and much more. 
Phillips-Medisize Corporation features a list of 
blue chip medical device, pharmaceutical 
and commercial customers.

The company partners with its customers to 
provide design and development services, 
which accelerate speed to market of innova-
tive products and then work with its custom-
ers to deploy advanced automated assembly 
and quality control technologies, which 
reduce manufacturing cost while improving 
quality. 

Phillips-Medisize Corporation is headquar-
tered in Hudson, WI and employs over 3,200 
people in 14 locations throughout the United 
States, Europe, Mexico and China. The 
company also has design centers in Wiscon-
sin, California, and The Netherlands. www.phillipsmedisize.com

Company Profile
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Adhesives that live up to
expectations

The requirementsmade to adhesives in the production of
needles, catheters or intravenous connections and hou-
ses are anything but trivial. They must be solvent-free

and have good adhesive properties.With light-curable adhesi-
ves, rapid hardening and good humidity resistance are neces-
sary too. Even disposable parts must be able to withstand ste-
rilization methods such as gamma radiation, electron beams
andethylene oxide gas, but they are not intended for autoclave
treatment.

Adhesives geared to LED curing

The 212-CTH-UR-SC See-Cure adhesive with integrated ul-
tra-red technology made by Dymax is such an LED-curing ad-
hesive. The catheter adhesive hardens in seconds with LED
curing systems at 385 nanometers. Important for quality con-
trol: With the help of the patented See-Cure technology, the
color changes from blue to transparent, indicating total cu-
ring, if exposed to sufficient light.

In addition, the product comes with the patented Dymax Ul-
tra-Red technology, which makes bright red fluorescence un-
der “black light“ (365 nm) possible. The red fluorescing color
creates a very good contrast to plastics, which have a natural
blue fluorescence like PVC, for example. The unique ´spectral
signature´ facilitates product authentication and therefore
provides good support in the visual inspection of the areas to

Connector systems for Medical devices including more andmore functions .

For the safe manufacturing of
medical disposables, a selecti-
on of light-curable materials is
useful, but suitable curing and
dosing systems, temporary co-
vering masks and coatings are
just as important.

54



www.med-eng.de

Our Board-to-Board and Board-to-FPC 
connector portfolio supports you with 

◗ Compact size

◗ Wide product range

◗ High contact reliability

◗ Cost-efficient processing

MID solutions based on MIPTEC obtains 
benefits like

◗ Miniaturization

◗ Expands design freedom

◗ Feature advancement

◗ Improve cost efficient

For more information, please go to
www.panasonic-electric-works.com/connectors

You need to design 
a reliable product or 
3D-MID solution.

 Panasonic Electric Works 
Europe AG
Tel.: +49 (0) 8024 648-0 • Fax: -111
info.peweu@eu.panasonic.com
www.panasonic-electric-works.com

be bonded. The main
fields of application of
the 212-CTH-UR-SC are
catheter adherences.
Usable substrates inclu-
de platinum, PC, PS,
PVC, ABS, CAP, PA and
stainless steel.

The LED-curing adhesi-
ves made by Dymax are
tailor-made to the corre-
sponding curing devices.
The LED lamp product
comprises both spot-
lights and floodlights. For
the production of dispo-
sable syringes, for exam-
ple, Dymax has a large se-
lection of special adhesi-
ves that canbe curedwith
LED lamps in its product
range. The products are
available in various visco-
sities, which facilitate
simple dosage, especially

in automated lines. The materials are particularly suited for bonding cannulae in
subcutaneous and pen needles, syringes and intravenous infusion setsmade of va-
rious plastics,metal and glass. The light-curable adhesives formedical technology
are solvent-free, ISO 10993 tested and certified according to USP Class VI.

With other applications, parts of the surface and hollow spaces must be protected
by coverings once in a while. In this case, they are so-called SpeedMask products,
which harden in a few seconds when irradiated with UV light. Compared to most
surface treatment processes, thismethod protects better than adhesive tapes, wax
and varnish. The materials are available in various viscosities and can be applied
through spreading, immersing, spraying or screen printing. Depending on the pro-
duct, a residue-free removal of the masking is accomplished by peeling it away or
burning it off. Temporary covering masks are often used in metal processing – for
example, in orthopedic implants, surgical instruments or components for medical
devices.

It is not always easy to find the right adhesive solution. For use-specific applicati-
ons, Dymax relies on its long experience and offers not just chemical formulations
and devices. Rather, the Dymax teamsmake their wide and sound knowledge avai-
lable and, with the user, search for an optimumbalance ofmaterials and adhesives
as well as for the curing and dosing systems adapted for it. The Dymax edge ismore
than the pure combination of product, technology and service.
Research lab for new developments

Thedevelopment potential of light-curablematerials is apparently far fromexhaus-
ted. The American specialist has opened an R&D lab in Wiesbaden to work on new
formulations of light-curing adhesives, coatings and insulationmaterials in the co-
ming years.With the lab, the companymoves its development capabilities closer to
European customers. The adhesive and connection experts are focusing especially
on customer-specific solutions such as those for medical technology applications.

The LED-curing adhesives are tailor-made to the devices.
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In doing so, the Wiesbaden team is collaborating closely with
theR&DDepartment of parent companyDymaxCorporation in

Torrington (USA). Depending on the application area, the
light-curable adhesives developed in Torrington – and also in
Wiesbaden in the future – bond glass, metals and plastics wit-
hin seconds. In addition to light-curable materials, the com-
pany also offers dosing and curing systems. More expansion
steps should continue as part of planning the buildup of its
own production in the coming years.

MINIATURIZED DRIVE COMPONENTS
The trend towards ever smaller, yet powerful, miniature components allows developers to focus on compact, smaller dimensioned devices. Linear and rotary
motion products manufacturer Thomson Industries Inc. has responded to this trend and expanded its portfolio with powerful miniature linear motion com-
ponents. Its portfolio now includes metric bearing blocks up to 3 mm and rolled ball screws up to 6 mm in tolerance class T7. The new TSI series combines
a high load capacity, smooth running and low-noise operation with
numerous customization options. Interesting for medical applica-
tions, Thomson´s design concept provides up to twice the load ca-
pacity of other manufacturers´ systems. The precision-rolled
screws of tolerance class T7 are available with diameters from 6 to
14 mm and offer numerous flexible ball nut mounting configurati-
ons. The new metric Thomson ball bushing miniature bearings also
feature a rugged design and provide smooth, rapid operation in a
light, compact assembly. They are also much more durable than
conventional linear bearings. Their low weight allows high-precisi-
on movement and short acceleration times. Built-in double-lip wi-
pers ensure reliable lubrication, prevent the ingress of dirt and
thus contribute to the units´ exceptional durability. The Thomson
Super type bearing plates ensure quiet operation and further ex-
tend the bearing´s service life. Corrosion-free versions are optio-
nally available for use in extremely harsh environments. The re-
cently introduced Glide Screw is also available in miniature sizes.
It combines the advantages of linear bearings and linear guides in
an installation-friendly solution consisting of only a single component. Since external guide components can be dispensed with, it has an unequalled
space-saving design. The Glide Screw is a screw-and-nut combination that can take axial, radial and torsional loads without the need for additional
guidance. This makes it much less complex and more compact and reliable than conventional solutions. Thanks to its self-lubricating design, it is also
virtually maintenance-free. The electric linear technology scores over pneumatic actuators and electromechanical drives with a higher power density and
more precise speed and position control. Uniting precise motion with smooth, low-noise operation, Thomson´s miniature components are ideal for medical
diagnosis and patient handling applications and are also suitable for test and measuring equipment, rapid prototyping and mechatronics applications. In
addition to miniature ball screws, linear bearings, profile rails, brakes and linear drive systems, Thomson´s extended range of miniaturized components now
also includes the new, metric, precision-rolled ball screws, the metric ball bushing linear bearings and the innovative Glide Screw. According to Thomson,
device designers are increasingly looking for solutions that are even more compact without compromising on performance. This demand is now met by the
extended miniature series. For application engineering, this product family ensures faster design times, simplified installation, optimized overall device
operation and higher reliability.

www.thomsonlinear.com

It is not always easy to find the right adhesive solution. The search
search for an optimum balance of materials and adhesives demands
the right combination of product, technology and service.

CONTACT

DYMAX Europe GmbH
D-65203Wiesbaden
Phone +49 611 962 7909
Fax +49 611 962 9440
www.dymax.com
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Medical Grade 
DC/DC Converters 

with 250VAC working voltage

  REM3, REM6 and REM10 series in  
    space-saving DIP24 cases

  3, 6 or 10 Watt DC/DC converters

  250VAC working voltage – 2 MOPP

  2µA patient leakage current

  5kVAC/min isolation with 8mm       

 creepage and clearance

  Fully protected single / dual outputs

  IEC/EN/UL 60601-1 certified, 3rd Ed.

  RoHs conform

WE POWER YOUR PRODUCTS 
www.recom-electronic.com
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MED Innovations

LIVE IMAGES FROM INSIDE MATERIALS

Combining two different methods
X-rays are a tried and tested way to investigate components and materials. Fraunhofer-Researchers
are now developing an X-ray detector capable of delivering particularly high-quality 3D images in real
time. This will make it possible to precisely reconstruct even the processes going on inside materials
and provide a reliable way of detecting minuscule faults. In medicine, X-rays provide high-resolution
images of our insides to help doctors make a definitive diagnosis. Industry uses X-rays, too – as a
reliable, non-destructive way of seeing what´s hidden on inside materials and components and to check
for cracks or irregularities. However industry additionally draws upon different technologies that are
not used in the medical field. Whereas medical X-ray machines have been specifically designed for
human test subjects, industrial X-ray machines are used to analyze objects that vary much more in

their size and material
composition. This
calls for X-ray equip-
ment that is corre-
spondingly more
flexible.
Researchers at the
Development Center
for X-Ray Technology
EZRT, a division of the
Fraunhofer Institute
for Integrated Circuits
IIS, have developed
MULIX – an X-ray de-

tector for industrial computed tomography (CT) based on the design of medical X-ray devices. “Our
challenge was to combine high image quality with a high degree of flexibility,“ explains Frank Nachtrab
from the EZRT. MULIX harnesses two concepts already in use, making it a kind of hybrid solution that
incorporates elements of line and flat-panel detectors commonly used in industry. The researchers
already know what they plan to achieve with their work: “We´ve had very promising results with our
demonstrator and have shown that MULIX works. We´re now looking for industrial partners to help
develop a MULIX prototype,“ says Nachtrab.
Single-line detectors use a fan-shaped beam to X-ray a certain section of the test object, whereas
flat-panel detectors are working with a cone-shaped beam that encompasses the entire object. There
are pros and cons to both solutions. A flat-panel detector will quickly provide a 2D image of the entire
object. However, it causes scattered radiation – in other words, rays deflected by the test object – which
greatly impairs image quality. A single-line detector is less sensitive for scatter and will therefore
deliver extremely sharp images. But since it captures only a small portion of the test object, this scan-
ning method is much more time-consuming. “We have combined the benefits of the two solutions,“
says Nachtrab. The new equipment is based on a detector with multiple lines, a design that until now
has been used only in the medical field. Multiple line detectors work according to the same principle as
their single-line counterparts, but can also cover larger areas and thus radically reduce the scanning
time. MULIX uses a total of 256 lines, allowing it to scan larger objects such as car body parts very
quickly. What´s really remarkable is that the new detector delivers images so fast, it becomes possible
to use CT techniques to make a 3D-scan of the object almost in real time.
MULIX opens up new application opportunities in materials research and quality assurance, which
would allow the automotive industry, aerospace and research institutions to observe processes going
on within the materials they use. “When testing mechanical properties such as tensile strength, we can
use the images, so we get to see just how a compromising fault comes about,“ says Nachtrab. The
researchers also came up with an innovative solution for the detector´s mechanics: “This enhances the
quality of the images further,“ says Nachtrab. Unlike commercially available detectors, it is possible to
adjust MULIX´s curvature. This ensures the flexibility that industrial CT needs to adapt the system to
the various sizes and material properties of test objects.

www.fraunhofer.de
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TheUDI regulation of the Food andDrug Administration (FDA) has
become effective recently for Class III medical devices. All other
classes will follow in regular time intervals.

UDI at the doorstep

Ayear ago, the Food and Drug Administration (FDA) pas-
sed a regulation dealing with the unmistakable identifi-
cation ofmedical devices: theUniqueDevice Identifica-

tion orUDI – a combination of product andmanufacturing iden-
tification that allows the clear identification of the individual
article. The aim is to enhance patient safety and product quali-
ty, since data covering the entire supply chain can be traced. A
corresponding UDI system in Europe, which should improve
market monitoring, among other things, is being planned.

The affected are manufacturers that would like to keep expor-
ting their products to theUSA. Theymust comply with the gui-
deline“s requirements and do so within one to five years de-
pending on the products“ risk classification. The guideline al-
lows for the identification of medical devices and in vitro
diagnostic (IVD) devices with a globally unique number – and
this applies to all relevant packaging steps. To comply, manu-
facturers must identify their items with a machine-readable
barcode or 2D code that encodes the IDnumber and other pro-
duct information such as batch number and expiration date.
Moreover, the manufacturer must upload all relevant product

information to a UDI database. The unique identification
number provides access to this information.

Oracle has collaborated for many years with life science com-
panies to address problems critical to business. Its 3-stepUDI
package offers a fast and economical path toUDI compliance.
To reach it, every sales item (SKU)must comply with the follo-
wing regulatory elements: Registration of the static product
identification (device identifier – DI) with the FDA,which con-
sists of a series of mandatory fields and optional attributes.
Proof of in-house processes that ensure traceability of dyna-
mic manufacturing identification (production identifier – PI)
must be provided. The latter can contain the batch number,
series number or ex-
piration date.
Class III medical de-
vices must comply
with these require-
ments by Septem-
ber 2014, all other
classes follow in

CONTACT

OracleDeutschlandB.V.&Co. KG
D-76227 Karlsruhe
Phone +49 721 6291 532
Fax +49 721 6291 88
www.oracle.com/lifesciences
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subject in the medical device industry.
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EMCC DR. RAŠEK
Germany 

Boelwiese 8 
D-91320 Ebermannstadt 

Phone +49-9194-9016 
Fax +49-9194-8125 

info@emcc.de 
www.emcc.de

One-stop solutions for Medical Devices:  
EMC, Radio and Environmental Simulation

EMCC DR. RAŠEK is synonymous with the 
highest quality and expertise in all aspects of 
electrical safety, EMI, EMC, radio and envi-
ronmental simulation since 1977.

We are a highly reliable service provider for 
manufacturers of high tech medical devices. 
In addition to conducting relevant tests at our 
innovation centers, we provide product 
development consulting, seminars, simula-
tions and certification, and carry out research 
and development. We are happy to share our 
wide-ranging knowledge and experience with 
our business partners – on topics ranging 
from circuit design and component testing, to 
complete systems.

EMCC performs testing to all national and 
international EMC and radio standards, 
including human radiation protection (EMEC) 
in the 0 HZ to 325 GHz frequency range, and 
to numerous environmental testing and 

electrical safety standards. We hold accredi-
tations and recognitions to around 3,000 
different standards from over 20 leading 
international organisations, including DAkkS, 
A2LA and FCC (USA), IC (Canada) and VCCI 
(Japan).

EMCC provides services from its facilities in 
the Nuremberg region, and at customer sites 
around the world.

Company Profile

Radiated Emissions Test on X-Ray System acc. to IEC/EN 
60601-1-2 at 10 m Distance

STEMMER  
IMAGING GmbH

Germany 
Gutenbergstr. 9–13 
D-82178 Puchheim 

Phone +49 89 80902-0 
info@stemmer-imaging.de 

www.stemmer-imaging.com

Vision solutions for medical applications
Medical imaging equipment takes many forms 
and uses different imaging technologies and 
camera interfaces. Many manufacturers of 
products such as endoscopes, microscopes, 
X-ray devices, CT scans, MRIs or operating 
room monitoring and training systems rely on 
STEMMER IMAGING to provide leading camera 
and interfacing technology to realise integrated 
solutions.

Our knowledge of image capture, camera 
interfacing and standards, video transmission 
and recording solutions, make us an ideal 
partner, both to manufacturers and integrators, 
that need to interface to these different systems 
to deliver integrated medical training, remote 
diagnosis and data archiving solutions.

Using both standard and custom developed 
hardware we can support interfaces including 
PAL, NTSC, DVI, HDMI, HD-SDI, 3G-SDI, USB, 
FireWire, GigE, LVDS and CameraLink.

We also support real time image processing of 
medical imaging such as image enhancement, 

distortion correction, noise reduction, movement 
detection and tracking. Our camera technologies 
include miniature 3CCD HD cameras, X-Ray 
tolerant imagers and ultra-high resolution 
cameras for ophthalmic surgery and diagnosis.

STEMMER IMAGING supports manufacturers 
and suppliers of medical, pharmaceutical and 
laboratory products with inspection technology 
which delivers 100% quality control and full 
traceability; a requirement demanded by the 
medical devices market. Examples include 
inspection of stents, needles, implants, pace-
makers, prostheses and diabetes blood sugar 
level analysis systems.

Our product portfolio includes vision solutions 
for medical applications such as:
•   Camera systems and image acquisition 

systems for microscopy, endoscopy, operat-
ing lights, operating theatre monitoring, 
intensive care unit monitoring, ophthalmol-
ogy, dermatology, analytical chemistry

•   Quality monitoring in the production of 
medical equipment and device

Company Profile
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staggered time intervals of one to two years. The scope of the
requirements, combined with tight timing, has made UDI an
urgent subject in themedical device industry. In collaboration
with specialists and leading medical device manufacturers,
Oracle has developed its solution that supports the relevant
business processes and data acquisition so compliance with
UDI requirements can be reached. The package allows a fast
implementation of the acquisition and inspection of the pro-
duct identification attributes necessary for FDA registration
and the traceability of the manufacturing identification
through synchronization via various systems.

The Oracle UDI solution comprises three easy steps: Acquisi-
tion and cleansing of existing UDI data, the administration of
UDIs, GTINs (global trade information number) and SKU hie-
rarchies as well as export and transmission of correct data to
the global unique device identification database (GUDID) and

other regional or domestic systems. In thisway, companies ob-
tain an overall view of all UDI-relevant data in order to docu-
ment compliance with regulatory requirements by having an
auditable history for submission to the FDA and other authori-
ties. As a result of this, a basis for further improvements and
efficiency enhancements of related business processes is
created simultaneously.

Oracle„s3-steppackagewasdeveloped in collaborationwith In-
spirage, an Oracle platinum partner. The resulting solution al-
lows a fast submission-based approach so the tight FDA dead-
line can be complied with. Even if customer-specific require-
ments, the solution“s architecture or product execution differ,
Oracle“s UDI package is based on a common denominator that
includes: UDI qualification workshop, administration of pro-
duct identification data, validation of product identification,
process design and ready-made UDI configurations. The acqui-
sition, cleansing and validation of all existing data relevant to
UDI for each item (SKU) are automated. The UDI-relevant attri-
butes are centrally stored in an FDA-compliant database for
every SKU or GTIN to simplify audits and increase productivity.

The package also includes an interface for transmission to the
GUDID. The UDI processes are synchronized through integra-
tion with other systems such as ERP, MES, andMDM. The pa-
ckage“s usefulness is not limited to compliance with FDA re-
quirements. The technology it is based on creates a foundati-
on to depict comparable business processes in a similarly
efficient way. Among other things, it could include product
registration, design history file (DHF) and device master re-
cord (DMR) administration, quality and changemanagement.
Thus, the linkage of complete and current product data with
standard processes in themedical device setting creates addi-
tional advantages too.Package solution for each application case.

The affected by UDI are medical companies that would like to keep exporting their products to the USA.

60



ew15_210x145_INT_MED_engineering.indd   1 10.11.14   11:15

MED New Products

LEVEL VI ENERGY EFFICIENCY STANDARDS FOR WALL
PLUG TRANSFORMERS
No-load performance under 0.1 watts

The new 5-watt wall plug transformers made by XP Power are named VEL05
and VER05 and comply with the new Energy Star Level VI for energy efficien-
cy. They comply with the regulations that require a no-load performance
<0.1watts that will become effective on February 2016. The Energy Star
Level VI standard presented in February 2014 aims to greatly reduce power
requirements, above all when the application is turned off or is no longer
connected to the power adapter.
The VEL05 have fixed input plugs for the USA, the UK, Europe or Australia.
They are delivered with four different VER05 to facilitate their use in the
above-mentioned countries. Both series are available with four different
output voltages and four output connectors. The possible output voltages
are +5, +6, +9 and +12 VDC.
The +5V version is available with various USB connectors such as type A,
type B micro USB or type B mini USB. However, it is also possible to order the
5VDC version with barrel connector. All other voltages are delivered with a
barrel connector on the output side. The length of the output cable is 1500
mm (59 inches).
No ground connection is necessary owing to the protection class II construc-
tion of the VER05 & VEL05 series. The devices operate from 0 to +60°C wi-
thout derating until 50°C. They are certified according to the internationally

valid 60950-1 IT standards and comply with the limit curves B for grid-
bound and radiated EMVs. The power supply series is available at Farnell,
element 14, Digi-Key, official regional distributors or directly from XP Power.
The products are warranted for three years. www.xppower.com
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Agility – hype or hope?
MED:What is the significance of agile methods inmedical en-
gineering?

Lederer: A high one, of course, yet this is only one-half of the
answer, the one looking at the potential inherent in agile me-
thods. If their application is successful, they boost customer
benefits, collaboration, self-organization and technical excel-
lence. Their high importance and direct dcommercial benefit
becomes clear, even for the strongly regulated environment
that we have in medical technology. The other half of the ans-
wer is sobering: With a view to disseminate and successfully
apply agile methods during the development and industriali-
zation of medical technology devices, the significance is mo-
dest. Thus, there is a big potential that companies can benefit
from – if they tackle it right.

MED:What characterizes an agile approach and what sets agi-
lity apart from other methods?

Lederer: As many other methods, agility basically wants to
make product development more systematic, efficient, robust
and productive. In this regard, there is no difference to lean de-
velopment, CMMI or TQM. Agility gets its other „flavor“ from
its principles and methods that build on a value structure,
which sets new values such as interactionwithin the team, col-
laboration with customers or proactive handling of changes on
an equal footing with traditional values like processes, tools,

documentation and planning. The corporate culture described
by themmust be understood as customer- and result-driven, in
contrast to aprocess- andplan-driven culture. This approach is

therefore highly successful when it is understood as an oppor-
tunity for actually changing corporate culture. It must be ad-
ded that agility is no closed systembecause it can be expanded
individually at the level of principles and methods as long as
the values are fulfilled. This allows a flexible and tailor-made
application both in large and small companies, from which
there are many in the medical technology sector.

MED: Agile methods have been known for a long time, yet the
success rate seems to bemodest – why is that?

Lederer: How high is the success rate of TQM, ISO 9000,
CMMI, lean development and others? The assessment here is
determined more by individual perception than by extensive
statistics and hard facts. Companies that have introduced agi-
le methods successfully see them and their associated attitu-
de and corporate culture as decisive for success. They no lon-
ger want to dowithout them. Therefore, the „proof of concept“
exists. Companies that have no or partial success introducing
them look for the cause mostly in the methodology, rarely in
their own approach. In addition, agility is sometimes loaded
with dogmatism („agile manifest“), which blurs the view of
tangible commercial benefits and leads to defensive reacti-
ons. At the end of the analysis, the commercial success of the
individual company does not rest on average success rate. De-
cisive is only the own success rate which is influenced by your-
self. You see, it´s not due to the methodology.
By the way, you can also ask the question: How does the suc-
cess rate of ISO 13485, IEC 62304, ISO 14971, etc. look

The core of the success of agile
methods lies in changing the
attitude and corporate culture.
We spoke with Dr. Dieter Lede-
rer, certified business coach
and consultant, about what agi-
le methods can contribute to
medical technology and what
companies must do to be suc-
cessful with them.

Dr. Dieter Lederer is certified business coach and consultant.
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like? Apparently, it depends on the type of application – as it is
with agility.

MED:What are the crucial advantages of agilemedical techno-
logy companies?

Lederer: Theses are clear competitive advantages. An exam-
ple: The absolute focusing on customer benefit in your compa-
ny´s “genes“ makes you strong and flexible and, in addition,
promotes your innovative strength. Your customers sense this
just like your employees. This is your culture then, and it sets
you apart from the competition, regardless of whether you are
manufacturer or supplier. Another example: The interdiscipli-
nary self-organizing and collaborative ability of your teams
brings goal-oriented development work, planning security,
good result predictability, fast decisions, short correction cyc-
les and high employee motivation to your company. These are
factors that affect commercial success directly your competi-
veness. You say it sounds too good to be true? Admittedly, the
path leading there needs vision, passion and absolute com-
mitment. Those are the „ingredients“ that can get you very far
but – and this is the bad news – are oftenmissing and then you
get stuck on the way.

MED:Create value for the customer is a goal. Isn´t this amatter

of course in a sensitive sector like medical technology?

Lederer: It should be, but isn´t not necessarily like this. In this
case, medical technology does not differ from other sectors:
Product features are determined by product managers and
marketing departments that listen sometimes more, someti-
mes less to the market and customer. Developers contribute
their own ideas, partly benefitting, partly hurting the product.
Generally, the customer is heard too little and understood too
little. Ultimately, only about 20 percent of the features deter-
mine for the most part the value that a product has to the cus-
tomer. You might object that fitness for purpose standards do
have an eye on customer value. It´s true, but the focus is only
on risk avoidance, not on the purpose of extensive commercial
benefit. Therefore, creation of added value for the customer is

»Agility is sometimes loa-
ded with dogmatism, which
blurs the view of the tangible

commercial benefit.«
Dr. Dieter Lederer, Coach

»
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essential, and agile methods help splendidly to attain this be-
cause focusing on customer value is one of their core para-
digms.

MED: How long does it take for a company to switch to agile
methods and what are the biggest risks?

Lederer: „It depends“ is my solomonic answer, but it won´t
help you, so let´s look at it more carefully. The change of atti-
tude is essential: Focusing on customer benefit, excellent per-
formance, self-organization and collaboration starts in the
head. These principles will be implemented if the definijtive
will for it exists as well as an implementation methodology.
The first one is – hopefully – expressed inmanagerial behavior
and communication beyond all management levels. With a
clear „we take this path“ noticeable to employees, a change of
mind and therefore of corporate culture becomes possible.
But be careful, even the slightest hesitation and the slightest
incongruencewill be a setback for you. Decide and implement
it or leave it, there´s nothing in between except losses. The risk
of managerial deficits becomes clear with this. The second-
largest risk is to „swim in one´s own juice“ for example the im-
plementation attemptwithout external expertise. In almost all
cases, this goes wrong, because organizational development –
and this is precisely the introduction of agile methods – does
not belong to the core competencies of companies thatmanu-
facture technical products. To name a few figures: Three
months after implementation, first effectsmust be noticeable
and demonstrable. After one year (i.e. after four three-month
cycles), the changemust be largely over. If it lasts longer, there
is the risk of it being watered down or superseded by other
change projects.

MED:When looking at the future – will agile methods gain ac-
ceptance in the medical technology sector?

Lederer: Yes and no. Medical technology will not differ here

from other sectors either. Clever companies which are able to
change their culture will successfully implement those agile
methods that best fit their needs and provide them with the
best commercial benefit. Although other companies will react
to the current hype as well – and experience shows us that this
is the majority –, their implementation will only be half-hear-
ted. Thus, larger and more sustainable successes will not ma-
terialize and the search for the next hype begins anew. Yet it
doesn´t have to be like this. The good news is that I am your
partner when it comes to implementing agility. With an eye to
your current anddesired future corporate culture, I understand
how to lead you to the straight forward to the agility tailor made
for you. My customers confirm this with the unanimous state-
ment: Agility is worth it!

Agility – muchmore than Scrum

Scrum is the best known agile method that occasionally leads
to agility andScrumbeing equated. Yet this is by nomeans the
case. The spectrum of agile methods is much more compre-
hensive. Themethods build on common values and principles
that describe a customer-, collaboration- and result-driven
corporate culture. The system is not closed, but can be sup-
plemented as needed by own principles and methods that al-
low highly individualized and flexible application. The core of
the success of agile methods lies in changing the attitude and
corporate culture.
Embedded therein,
the methods unfold
their effect. Compa-
nies that have intro-
duced agility suc-
cessfully see in it a
central success fac-
tor for their product
development.

Agility values constitute principles, principles constitute methods.

CONTACT

Dr. Dieter Lederer
Der Veränderer | Speaker. Leader.
Coach.
D-71636 Ludwigsburg
Phone +49 172 8053268
Fax +49 7141 6436028
www.dieterlederer.com

64





Index/Masthead 

MEDengineering INTERNATIONAL  2015 www.med-eng.de66

Advertisers / index

Advertisers
A EMtec GmbH, Berlin 47
Bühler Motor GmbH, Nürnberg 49
C D adapco Computational Dynamics 

Ltd., Nürnberg 39
Colder Products Company GmbH, 
Mainz-Kastel 31
Comité EPMT/EPHJ, EPMT, SMT, 
Genf/ CH 25
congatec AG, Deggendorf 41
E dmund Optics Inc., Barrington/ 

USA 15
EMCCons Dr. RASEK GmbH & Co. KG, 
Ebermannstadt 59
F aulhaber, Dr. Fritz GmbH & Co. KG, 
Schönaich 1

G ardner Denver Thomas GmbH, 
Fürstenfeldbruck 2

H aseke GmbH & Co. KG, Porta 
Westfalica 29

Helmut Klingel GmbH, Pforzheim 5
I nnovative Europe ApS, 
Copenhagen/DK 7

K NF Neuberger GmbH, Freiburg 9
M axon Motor AG, Sachseln/CH 68

Micro Systems Technologies 
Management AG, Baar/CH 33
MICRO-EPSILON Messtechnik, 
Ortenburg 3
Mikrop AG, Wittenbach/CH 51
Ming Tai Industrial Co., Ltd., 
Tamsui Taipei/TAIWAN 21
N ürnbergMesse GmbH, 

Nürnberg 61
o pto GmbH, Gräfelfing 45
P anasonic Electric Works Europe 

AG, Holzkirchen 55
Phillips Medisize Corporation, 
Nürensdorf/CH 53
Physik Instrumente (PI) GmbH & 
Co. KG, Karlsruhe 43
R ecom Electronic GmbH & Co. KG, 

Neu-Isenburg 57
S ensirion AG, Stäfa ZH/CH 23
Sphinx Werkzeuge AG, 
Derendingen/CH 19
Stemmer Imaging GmbH, 
Puchheim 59
T AITRA, Tapei/TAIWAN 65
UBM, London/GB 63

Index
Abiomed 13
AVX Cooperation 45
Bicker 6
Bürkert 45
Colder 46
congatec 26
Densitron 36
Dymax Europe 54
Faulhaber, Dr. Fritz 12
Fraunhofer 57
Freudenberg 20
Fuijtsu Technology Solutions 34
Gardner Denver Thomas 11
Helix Medical 50
Hy-Line 29
IHSE 20
Leica Microsystems 10
maxon motor ag 22
MingTai 37
Mouser 11, 52
MSC Technologies 33, 42
National Instruments 14
OKW 21
Omron 6

Oracle 58
Pewatron 48
Reylon Plasma 33
Schukat 29
Sequana 24
Siemens 49
Sonotec 30
St. Jude Medical 52
Swisstom 20
Thomson 16, 56
TQ Systems 38
TTI 36
XPpower 61

Authors
Horn, Howard 16
Eckelmann, Peter 44
Fiebig, Gerald 35
Heilmann, René 50
Lederer, Dieter, Dr. 62
Loncaric, Zeljko 28
Reiff, Ellen-Christine 14
Schütz, Anja 22
Seegen, Andreas 14
Wolfgart, Stephan 40

Short description
MED engineering is the trade 
journal for designers and 
developers of diagnosis and 
therapeutical devices for all medical 
fields, including ophthalmology, 
ENT and dental medicine as well as 
for laboratory diagnostics and OR 
technology. It provides valuable 
information in order to export 
medical devices. The topics 
focused on are medical electronics, 
hardware and software device 
components as well as materials 
relevant for the device development 
as well as the development of 
endo- and exo-prostheses. 
Information on metrology and 
software tools support the 
developers in their daily work.

Publisher
Mediengruppe Oberfranken –
Fachverlage GmbH & Co. KG
E.-C.-Baumann-Str. 5
95326 Kulmbach/Germany
Phone +49 (0) 9221/949-253 
Fax +49 (0) 9221/949-377 
www.med-eng.de 

Managing Directors
Walter Schweinsberg, Bernd Müller

Publishing Director
Alexander Schiffauer

Editor-in-Chief
Andreas Beuthner
Am Weiher 26, 82131 Gauting/
Germany
Phone +49 (0) 9221/949-238
a.beuthner@mg-oberfranken.de

Advisory Board
Prof. Dr. Armin Bolz, Corscience;
Kurt Eggmann, Weidmann Plastics;
Prof. Dr.-Ing. Petra Friedrich, 
University in Kempten, Germany;
Martin Leonhard, KARL STORZ
Theodor Lutze, Aesculap;
Prof. Dr. Peter Schaff, TÜV SÜD;
Dr. Timo Schirmer, GE Healthcare;
Sigrid Uhlemann, DQS Medizin-
produkte.

Advertisement Manager 
Alexander Schiffauer 
(accountable)

Advertisement sales 
Annemarie Scharl-Send 
Rico Dormann 
Charles Yang

Distribution
Simone Sesselmann

Print
creo Druck & Medienservice, 
Bamberg

Price list
Nr. 5 / 1. 1. 2015

ISSN 2190-8788

Subscription
Annual subscription inland print 

version 65 € incl. VAT, incl. shipping
Annual subscription digital version 
60 € incl. VAT, Special price inland
(print plus, digital version) 
77 € incl. VAT, incl. shipping
65 € print version plus 12 € digital 
version
Annual subscription abroad print 
version: 71 € incl. VAT, 
incl. shipping
Special price abroad 
(print plus digital version): 
83 € incl. VAT, incl. shipping
The subscription takes one year. 
The subscription automatically 
extends for one more year, if it is 
not cancelled with written notice, 
at least six weeks prior to the end 
of the calendar year.

Ownership structure
of Mediengruppe Oberfranken – 
Fachverlage GmbH & Co. KG: 
general partner: Mediengruppe 
Oberfranken – Fachverlage 
Verwaltung GmbH, Kulmbach; 
limited partner: Mediengruppe 
Oberfranken GmbH & Co. KG, 
Bamberg, 100 % partners of 
Mediengruppe Oberfranken – 
 Fachverlage Verwaltung GmbH: 
Mediengruppe Oberfranken – 
 Fachverlage GmbH & Co. KG, 
Kulmbach, 100 %.

Copyright and Publishing Rights
The publication and all individual 
articles and illustrations contained 
herein are protected by copyright. 
Upon an article being accepted for 
publication, the rights of 
publication, as well as the rights of 

translation, of granting reproduction 
licences, of storage in electronic 
retrieval systems, of producing 
special impressions, photocopies 
and microcopies are transferred to 
the publisher. Any utilization thereof 
outside the limits of the copyright 
act is forbidden without the written 
permission of the publisher.

Descriptive Names

The use of general descriptive 
names, proprietary names, trade 
names, commercial designations or 
the like in this publication in no way 
implies that such names may be 
used freely; these are often legally 
protected, registered trademarks, 
even if not designated as such. 
While the advice and information in 
this journal are believed to be true 
and accurate at the date of its going 
to press, neither the authors, the 
editors, nor the publisher can 
accept any legal responsibility for 
any errors or omissions that may be 
made. The publisher gives no 
warranty, express or implied, with 
respect to the material contained.

MAstheAd



Mediengruppe Oberfranken – Fachverlage GmbH & Co. KG · E.-C.-Baumann-Straße 5 · 95326 Kulmbach · Tel.: +49 9221 949-311 · Fax.: +49 9221 949-377 · www.med-eng.de

Professional knowledge for Developers and Designers of 
Medical Devices – competent, up-to-date, practical!

The trade journal MEDengineering supports developers 
and designers of medical devices in their daily work.

MEDengineering provides the important news from 
 following areas:

· medical electronics

· hardware and software device components

· development of endoprosthesis and exoprosthesis

· metrology

· software tools

Or please send a fax message at: +49 9221 / 949-377For immediate ordering

+49 9221 / 949-311

+49 9221 / 949-377

www.med-eng.de

  Yes,  i decide to offer a subscription of the trade journal 
MEDengineering at a price of 71 Euros.

clinic / institution

name / first name

number / street

postal code / place  

date / signature 

You can also please an order in 
the right field and send it by fax.

Mediengruppe Oberfranken – 
Fachverlage GmbH & Co. KG
E.-C.-Baumann-Str. 5 · 95326 Kulmbach

Opt now for a subscription of the 
trade journal MEDengineering 
with six issues per year plus 
two special issues (International 
 version + MEDmarket) 
at a price of 71 Euros abroad
(incl. VAT and shipping)



Smallest dimensions, 
largest performance.
Brushless and brushed DC motors with over 90% efficiency, 
gearheads and motion control.

Proven on Mars, built for your specific needs. Discover 
maxon motor as a strong Swiss supplier of high-precision 
drive systems. 

www.maxonmotor.com

P_210x297.indd   28 24.04.2014   12:44:27


	med150116u1_ums_Ansicht
	med150116u2_ums
	med15011603_all
	med15011604_all
	med15011605_all
	med15011606_all
	med15011607_all
	med15011608_all
	med15011609_all
	med15011610_all
	med15011611_all
	med15011612_all
	med15011613_all
	med15011614_all
	med15011615_all
	med15011616_all
	med15011617_all
	med15011618_all
	med15011619_all
	med15011620_all
	med15011621_all
	med15011622_all
	med15011623_all
	med15011624_all
	med15011625_all
	med15011626_all
	med15011627_all
	med15011628_all
	med15011629_all
	med15011630_all
	med15011631_all
	med15011632_all
	med15011633_all
	med15011634_all
	med15011635_all
	med15011636_all
	med15011637_all
	med15011638_all
	med15011639_all
	med15011640_all
	med15011641_all
	med15011642_all
	med15011643_all
	med15011644_all
	med15011645_all
	med15011646_all
	med15011647_all
	med15011648_all
	med15011649_all
	med15011650_all
	med15011651_all
	med15011652_all
	med15011653_all
	med15011654_all
	med15011655_all
	med15011656_all
	med15011657_all
	med15011658_all
	med15011659_all
	med15011660_all
	med15011661_all
	med15011662_all
	med15011663_all
	med15011664_all
	med15011665_all
	med15011666_all
	med150116u3_ums
	med150116u4_ums

