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Editorial

Medical technology 
in Germany and 
Europe

W ith more than 36 billion euros revenue in 2021, Germa-
ny is the third biggest market for medical technologies 

in the world. The medical technology industry employs 

more than 250,000 people, mainly in small and medium-sized 

enterprises.  
 

The export rate was at around 66 % in 2021, showing Germa-

ny’s success on the global market. Additionally, the industry is an 
important driver of medical progress, as companies invest 

around 9 % of their sales in research and development. Even 

though companies rate the innovation climate for medical tech-
nology in Germany at an average of 3.6 on a scale of 0 to 10, a 

BVMed survey showed, which is the lowest value since BVMed 

started the survey in 2012, new innovations arise regularly.  

One of these emerging technologies is the Photon-counting CT 
which can reduce radiation exposure, reconstruct images at a 

higher resolution and optimize the use of contrast agents (p. 22). 

Siemens healthineers is upscaling their Photon-counting CT pro-
duction in Forcheim, Germany.  

 

This development is in line with another finding of the survey: 

Despite the multiple crises and dramatically rising costs, the 
medtech industry in Germany continues to create additional 

jobs. 40 % of the companies participating in the BVMed Autumn 

Survey 2022 are increasing the number of employees compared 
to the previous year, while 43 % are keeping the number of posi-

tions stable.  

 

In addition to developments in the imaging realm, this magazine 
also addresses advancements in the world of prosthetics. Our 

cover story (p. 16) shows, how cooperation can be the base for 

successful product development.

Sara Hofstedde, Editor
s.hoffstedde@mgo-fachverlage.de
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The German Medical Technology Association (Bundesverband 
Medizintechnologie, BVMed) has opened an office in Brussels 
as of November 2022. It will be headed by Anja Siegemund, 
who has been working locally as a “European Affairs Consul-
tant“ for 20 years. The German medical technology associati-
on is thus strengthening its commitment to European policy 
and its associated service offerings for member companies.

According to Anja Siegemund, a particular political challen-
ge for the industry is the “Green Deal“ and the resulting ini-

tiatives. The EU Commission wants to make Europe the first 
climate-neutral continent. “For the innovative medical tech-
nology industry, this is an opportunity. At the same time, ho-
wever, the ambitious goals represent a major challenge for 
companies to effectively help shape the transformation and 
change in the areas of chemistry, climate, energy, and digita-
lization and sustainability.“ One goal of the new BVMed of-
fice in Brussels is to strengthen networking with decision-
makers in the EU Commission, the Permanent Representati-
on and the European Parliament. At the same time, the ex-
change with important alliance partners such as the VCI, the 
BDI or Medtech Europe is to be intensified at Brussels level.

Anja Siegemund studied law at the University of Passau and 
passed her first state law examination there in 1998. After 
her time as a legal trainee in Ansbach, she passed her se-
cond state law examination in 2000, specializing in labor 
and European law. She has many years of experience in wor-
king with various national and European associations as well.

www.bvmed.de

Anja Siegemund heads new BVMed Brussels office

 
Anja Siegemund  
Source: BVMed

The Bodo Möller Chemie Group has appointed Dr. Christoph 
Schnöll to Vice President of Technology. He takes over the 
global responsibility for the technology area and with it, the 
strategic focus on products, their applications and the pro-
cess technology necessary for them. A future expansion of 
the laboratory infrastructure in China and the U.S. is part of 
the newly created position to offer customers worldwide me-
chanical and aging tests of modern industrial adhesives, in 
addition to optimal products of the leading manufacturers.

“In the area of modern industrial adhesives, Dr. Christoph 
Schnöll has in-depth scientific and practical expert knowled-
ge and he is therefore in the optimal position to keep expan-
ding our technological unique selling propositions. Our inter-
national expansion, coupled with stronger technical experti-
se, now allows additional customers to master the challen-
ges in the development of new products and the subsequent 
production processes with efficient adhesive technologies 
from our portfolio,” explains Frank Haug, Chairman of the 
Board of the Bodo Möller Chemie Group.

While studying at the Technical University of Vienna and at 
the University of North Carolina at Chapel Hill, Dr. Chris-
toph Schnöll already specialized in the innovative area of 
polymer chemistry, focusing on acrylate, polyurethane and 
epoxy materials. Since 2020, he has been working for the 
Bodo Möller Chemie Group – first as Account Manager Poly-
mers and later as Technical Lead Structural Adhesives. In 
his new position, he emphasizes above all the expansion of 
the consulting and laboratory expertise.

www.bm-chemie.com

The Bodo Möller Chemie Group appoints  
Dr. Christoph Schnöll to Vice President of Technology

Dr. Christoph Schnöll  
Source: Bodo Möller Chemie 
GmbH

http://www.bvmed.de
www.bm-chemie.com
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Laser Integration Laser Applikation GmbH (LILA), based in 
Sexau, Germany, has added Managing Partner Gundolf Vo-
gel to the company‘s management team. As of 01.12.2022, 
the technical manager (CTO), Martijn de Keijzer has been 
given procuration.

Already working for LILA since June 2018, de Keijzer is a 
proven laser technology specialist. For example, he worked 
for many years at the Energy Research Center of the Nether-
lands (ECN) in the development, transfer and installation of 

laser technologies for industrial partners. At the Philips 
Group, he also spent many years introducing new laser tech-
nologies into production.

LILA is one of the pioneers in industrial laser processing 
and was founded about 30 years ago. Precision cutting of 
metallic and ceramic materials is one of its main activities, 
as is laser welding of filigree components for medical and 
sensor technology. The modern and highly efficient proces-
sing equipment includes, for example, a 2D high-speed la-
ser cutting system, with which workpieces made of stainless 
steel, brass or copper, as well as electrical sheets, can be 
cut almost burr-free in thicknesses from 0.02 to 3 mm.

A new type of waterjet-guided laser cutting system has been 
in use at LILA for about two years. The technology enables 
laser cuts with a high aspect ratio even in difficult materials 
and with virtually no heat input. This unique technology is 
also suitable for machining industrial ceramics, such as 
tungsten carbide, an extremely hard, wear-resistant and cor-
rosion-resistant material.

www.lila-laser.de

Laser specialist LILA expands management team

 
Martijn de Keijzer  
Source: LILA GmbH
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Peter Richter will become the new Chief Operating Officer 
(COO) of the PIA Group as well as a member of the Group 
Executive Board as of October 17, 2022. 

In the newly created position, Peter Richter is responsible for 
our company‘s operative business and, in particular, for pro-
duction and project management at our 12 networked com-
pany locations around the globe. The focus will be on further 
increasing process and production efficiency, driving interna-
tional cooperation even more strongly and accelerating the 

implementation of customer requirements in the agile mar-
ket environment. Peter Richter will be based in Germany, but 
will actively support all global locations of the PIA Group. 

Peter Richter brings more than 30 years of professional ex-
perience at Bosch, where he has worked in international 
leadership positions and managed various plants, including 
in the USA, Turkey, Sweden, Germany and Serbia. Most re-
cently, he worked as an external consultant and has already 
supported PIA in an important project in the USA. 

“I am pleased to welcome Peter Richter to PIA and to 
strengthen our group of companies with his expertise in pro-
duction and project management. With him, PIA gains a 
strong, future-oriented executive who is familiar with all 
crucial aspects for successful project execution in an inter-
national environment,“ says Thomas Ernst, Co-CEO.“The 
newly created position is of central importance for the im-
plementation of our corporate strategy. It will improve our 
customer focus, further unlock the potential of collaborati-
ons and drive value creation through operational efficiency.“

www.piagroup.com

PIA GROUP APPOINTS PETER RICHTER COO

Since December 1, Stephan Schatz (54) has been the 
new Managing Director of SIMEON Medical GmbH & Co. 
KG and will contribute his more than 25 years of experi-
ence in leading positions in and around the medical tech-
nology industry to the Tuttlingen-based medical technolo-
gy company.

Stephan Schatz is looking forward to his new task: “SIME-
ON Medical has been a globally recognized solution provider 
for hospitals for more than 20 years. I am very much looking 

forward to contributing my experience and playing my part 
in the company‘s development.“

Matthias Wierling, CEO of SIMEON shareholder Frowein & 
Co. Beteiligungs AG, is also convinced by the new Managing 
Director: “We are very pleased that we have been able to 
gain such an experienced and qualified expert as the new 
Managing Director for SIMEON Medical in Stephan 
Schatz.“

Among other qualifications, Stephan Schatz holds a mas-
ter‘s degree in corporate management and controlling from 
the University of Klagenfurt. From 1997, Stephan Schatz 
held various management positions at the Sulzer Group in 
Switzerland. Most recently, he was active as CTO and COO 
at Ritter GmbH in Schwabmünchen and has now moved to 
SIMEON Medical in Tuttlingen. After thirteen years at SI-
MEON, ten of them in the management, Tobias Lang will 
leave the company at his own request in the middle of the 
coming year. The shareholders would like to thank Mr. Lang 
for the very trustful cooperation.

www.simeonmedical.com

SIMEON Medical: Stephan Schatz new Managing Director

 
Peter Richter  
Source: PIA Group

 
Stephan Schatz  
Source: SIMEON Medical

http://www.piagroup.com
http://www.simeonmedical.com
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Arbor is a new partner of 
compmall
 

Since November 2022 compmall has integrated Arbor, 
another manufacturer of industrial PCs, into the program. 
Thus compmall expands its portfolio especially in embed-
ded boards and Computer on Modules, because Arbor offers 
a wide range with the latest processor generation in the form 
factors QSEVEN, SMARC, ETX, Computer on Module Type 
10 and Type 6. In addition to these, the number of retro-fit 
solutions is also increased with remaining AMD-LX or chip-
sets suitable for legacy applications.

Arbor is a manufacturer of industrial PC solutions for a wide 
range of industries with a product range from embedded bo-
ards and embedded PCs to panel PCs and mobile industrial 
PCs. Arbor is ISO-9001 certified and part of the Intel IoT 
Solutions Alliance, one of the world‘s most recognized tech-
nology communities on the Internet of Things. In addition

Arbor is involved in the PICMG consortium and SGeT, the 
Standardization Group for Embedded Technologies.

“We are pleased to have another strong partner on board for 
standard industrial PCs but also OEM and ODM solutions,“ 
said Albin Markwardt, CEO of compmall GmbH. „Arbor has 
over 30 years of experience in developing customized indus-
trial PCs. Starting with technical design, through the deli-
very of prototypes, to series production, Arbor supports cus-
tomized product development.“ Thus, compmall offers its 
customers even more possibilities in the individualization of 
industrial PCs.

www.compmall.de

Dassault Systèmes Partners 
with Sanofi to Optimize 
Tech Transfer and 
Industrialization at Its 
Future “EVolutive Facilities”

Dassault Systèmes (Euronext Paris: FR0014003TT8, DSY.
PA) and Sanofi today announced their partnership to optimi-

ze “EVolutive Facility” production at Sanofi’s future state-
of-the-art modular manufacturing facilities in France and 
Singapore. The partnership, which expands their long-stan-
ding collaboration in life sciences and healthcare, will leve-
rage virtual twin experiences to enable agile and flexible 
operations that advance Sanofi’s ambition to secure its pro-
duct portfolio.

Sanofi will use Dassault Systèmes’ “Made to Cure for Bio-
Pharma” industry solution experience based on the 3DEX-
PERIENCE platform to design, implement, qualify and ope-
rate modular production lines at the two “EVolutive Facili-
ties.” These will rely on single-use technology and mobile 
equipment to manufacture up to four products simultane-
ously and sustainably by selecting the most advanced tech-
nologies to reduce their energy consumption. The platform 
provides a virtual environment for collaborative innovation 
and end-to-end data management across the life cycle. Sa-
nofi can experience the manufacturing systems under deve-
lopment and their operation virtually and optimize scale up 
and industrialization processes before deploying them. 

“We want to improve people’s lives by giving them faster ac-
cess to vaccines and treatments while minimizing the envi-
ronmental impacts of our activities,” said Ana Alves, EVolu-
tive Facility Global Project Head & Site Head of Neuville sur 
Saone, Sanofi. “Dassault Systèmes delivers the technology 
we need to accelerate the introduction of new products in 
the facility by supporting the collaborative works of our 
teams and by strengthening the standardization of designs 
and models. It will also bring capabilities to reach our ob-
jective to produce several products in the EVF in an optimi-
zed schedule, thanks to the digital twin. Then, the 3DEXPE-
RIENCE platform will help us to address the complexity of 
the product lifecycle management in a highly regulated en-
vironment and for the benefit of our patients.”

Pharmaceutical manufacturers must qualify facilities, 
equipment and processes before production to ensure safety 
and quality. This can take weeks or months depending on 
the equipment configurations and process parameters for 
different product recipes. Virtual twins enable manufactu-
rers to standardize modules, reduce this timeframe, and 
boost their ability to quickly and massively produce crucial 
therapies. 

With a virtual twin, Sanofi can visualize and simulate the re-
cipe, equipment and consumables that a particular process 

Arbor is now part of compmall‘s program.

Dassault Systèmes and Sanofi expand their collaboration.

Company News MED Scene

http://www.compmall.de
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requires, as well as the flow and activity of the modules and 
operators in the “ballroom” – a flexible and adaptable area 
that enables manufacturers to quickly switch between pro-
cesses. Sanofi can add, remove and replace functional ele-
ments and process steps as needed in a seamless way, and 
reconfigure the production lines for a fast changeover from 
one product to another one. It can also accelerate the main 
activities of the life cycle of new modules, processes and fa-
cilities more quickly and catalog them into its product life 
cycle management for reuse and faster product changeover.

“The pandemic made it clear: BioPharmas must be able to 
maximize efficiency and quickly provide high-quality, inno-
vative therapeutics to patients worldwide,” said Claire Biot, 
Vice President, Life Sciences & Healthcare Industry, Das-
sault Systèmes. “Sanofi is responding to this challenge with 
next generation modular manufacturing that can transform 
the speed at which products reach patients. Thanks to the 
3DEXPERIENCE platform, Sanofi will implement new pro-
ducts right the first time, with faster production ramp-ups 
and concurrent process production for built-in flexibility. Er-
gonomics on the shop floor can be simulated and improved.”

www.3ds.com

 
European Innovation 
Council funds Dermagnostix 
with 2.5 million euros
The mission of the medical technology company Dermag-
nostix to push back the diagnostic boundaries within derma-
tology promises relief to patients suffering from the most 
common skin diseases psoriasis and atopic dermatitis: the 
unambiguous analysis result allows therapeutic measures to 
be initiated in a targeted manner. Dermagnostix GmbH, 
founded in 2021, has developed a molecular analysis me-
thod that provides fast and unambiguous results as to whet-
her an inflammatory skin disease is psoriasis or eczema 
such as neurodermatitis.

From around 1000 applications from Europe, Dermagnostix 
convinced the jury and can thus look forward to the largest 
public grant to date. “Our automated method delivers ob-
jective and accurate results through a standardized workflow. 
Compared to established methods, which are performed ma-
nually and therefore prone to errors, our diagnosis is reliable 
and available within less than two hours,“ explains one of the 
founders, Dr. Katharina Dormanns, who was a microfluidic 
engineer at Hahn-Schickard before founding the company.

The funding will be used, among other things, to further de-
velop the “Analyzer“ analysis device and the “PsorX-Lab-
Disk“ and to work out the commercialization strategy. With 
the „Institute for Dermatohistology Pathology Molecular Pa-

thology“ in Freiburg, the first pilot customer has already 
been found. The analysis cartridges are manufactured by 
Hahn-Schickard.

The so-called “EIC Accelerator“ is a European innovation 
program that helps to identify, develop and disseminate pro-
mising technologies. Twice a year, about 70 companies are 
selected for funding.

The team, which now has 20 members, is doing everything 
in its power to establish a new standard in dermatology with 
its products.

www.hahn-schickard.de

 
MedTech associations to 
Minister Habeck: 
“Strengthen international 
competitiveness through 
simplified and accelerated 
innovation introduction“
 
At the kick-off event for the “Health Industry Round Table“ 
organized by the German Federal Ministry of Economics and 
Climate Protection (BMWK), the medical technology and di-
agnostics industry associations called for the international 
competitiveness and innovative capacity of the German 
medtech sector to be strengthened. To this end, the transla-
tion processes from research to product application in Ger-
many in particular must be simplified and accelerated, de-
manded the associations BVMed, SPECTARIS, VDDI, VDGH 
and ZVEI in a dialog with Federal Minister of Economics Dr. 
Robert Habeck and Parliamentary State Secretary Dr. Fran-
ziska Brantner.

With PsorX, the world‘s first test to distinguish psoriasis from 
eczema at the molecular level, Dermagnostix fills a major diag-
nostic gap. The innovative products are expected to expand the 
toolkit of pathology laboratories and hospitals. Source: Dermag-
nostix GmbH

MED Scene Company News

http://www.3ds.com
http://www.hahn-schickard.de
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Currently, the medtech industry, which is dominated by 
medium-sized companies, is under great pressure due to 
the explosion of energy, raw material and transport prices 
as well as the new EU regulations for medical devices and 
diagnostics (MDR and IVDR). The associations are there-
fore calling for better support, especially for small and 
medium-sized companies, in the transition to MDR and 
IVDR through funding programs and clinical data net-
works. In addition, the market launch of innovations 
would have to be accelerated. “Germany needs to develop 
suitable method evaluation tools and provide companies 
with access to healthcare research data,“ said BVMed 
CEO Dr. Meinrad Lugan on behalf of the medtech asso-
ciations at the launch event.

With the “Healthcare Industry Round Table“, the BMWK 
and the associations of the industrial healthcare industry 
are establishing a joint, multi-year dialog format on how to 
strengthen the competitiveness and innovative capacity of 
companies, improve location conditions in Germany and 
make the industrial healthcare industry more visible. Fol-
lowing the kick-off event on November 23, 2022, a total of 
five working meetings with different thematic focuses are 
planned until the end of 2023.

“We welcome the fact that the German government is invol-
ving the associations of all sectors of the industrial health-
care industry in Germany in the discussion. This also gives 
the medical technology sector in its entire breadth the op-
portunity to strengthen Germany as a medtech location and 
make it resilient and innovative,“ said the BVMed, SPECTA-
RIS, VDDI, VDGH and ZVEI associations. At the core, they 
say, are the goals of:

– Strengthening Germany as a medtech location in the di-
rection of strategic resilience;

– Maintaining innovative strength by reducing the high le-
vel of bureaucracy and by using healthcare data;

– Creating a climate-friendly healthcare system within the 
framework of a sustainability strategy. 

The medical technology sector in Germany employs over 
250,000 people. 93 percent of the companies are SMEs. 
Of the total sales of over 46 billion euros generated, 66 per-

cent are exported. Nine percent of sales are invested in re-
search and development.

www.bvmed.de

 
Infineon and Stellantis 
agree on Memorandum of 
Understanding on multi-year 
delivery of silicon carbide 
(SiC) chips
 
Infineon Technologies AG (FSE: IFX / OTCQX: IFNNY) and 
the global automaker Stellantis have signed a non-bin-
ding Memorandum of Understanding as a first step to-
wards a potential multi-year supply cooperation for sili-
con carbide (SiC) semiconductors. Infineon would reserve 
manufacturing capacity and supply CoolSiC™ “bare die” 
chips in the second half of the decade to the direct Tier 1 
suppliers of Stellantis. The potential sourcing volume and 
capacity reservation have a value of significantly more 
than €1 billion.

“We firmly believe in electromobility and are excited to de-
velop partnerships with leading automotive companies like 
Stellantis that make it a part of people’s everyday life,” said 
Peter Schiefer, Division President Automotive of Infineon. 
“Compared to traditional power technologies, silicon carbi-
de increases the range, efficiency and performance of elect-
ric vehicles. With our leading CoolSiC™ technology and 
continuous investments in our manufacturing capacities, we 
are well positioned to meet the growing demand for power 
electronics in electromobility.”

Infineon and Stellantis are in talks about delivering the 
CoolSiC Gen2p 1200 V and CoolSiC Gen2p 750 V chips for 
electric vehicles under Stellantis brands. The unmatched 
performance, reliability, and quality of CoolSiC technology 
would allow Stellantis to build vehicles with longer ranges 
and lower consumption for the best user experience – and 
support the company in its efforts to standardize, simplify 
and modernize platforms.

Infineon has a market-leading role as a high-quality and 
high-volume supplier to the automotive industry. Infineon 
is preparing for the accelerated demand of the industry 
with significant investments. In 2024, for example, Infine-
on’s new fab for SiC technologies will start manufacturing 
in Kulim, Malaysia. It will complement existing manu-
facturing capacities in Villach, Austria, following Infineon’s 
multi-site strategy.

www.infineon.com

MedTech associations call in particular for simplification and 
acceleration of translational processes from research to product 
application in Germany

http://www.bvmed.de
http://www.infineon.com
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Siemens Healthineers, 
Atrium Health Enter 
Multi-Year Value 
Partnership to Improve 
Health Care Capabilities, 
Access and Equity
 
Siemens Healthineers and Atrium Health, a leading nonpro-
fit health provider known for its top-ranked pediatric, cancer 
and heart care programs, have announced a multi-year Va-
lue Partnership1 agreement. This strategic agreement will 
focus on driving access to care in Atrium Health’s service re-
gion across the southeastern U.S., improving health equity 
and enhancing economic mobility. Atrium Health will pur-
chase more than $140 million in Siemens Healthineers de-
vices and equipment, including advanced imaging technolo-
gy, radiation oncology and precision endovascular robotics. 

Utilizing Siemens Healthineers technology, Atrium Health 
will work to improve health care in rural and underserved 
areas. It will do so by strategically strengthening economic 
mobility, health equity and access and focusing on environ-
mental sustainability in the region. 

“This partnership between Atrium Health and Siemens He-
althineers will create tremendous value for our communities 
and the health care field,” said Eugene A. Woods, president 
and CEO of Atrium Health. “Together, we will reshape the 
future of health care, invent new technologies and grow the 
next generation of talented clinicians – all with a laser-like 
focus on equity and inclusive growth.” 

Through unique services and approaches within the Value 
Partnership, Siemens Healthineers will help Atrium Health 
meet its strategic goals, increase efficiency and work toward 
improving health in communities in North Carolina, South 

Carolina, Georgia and Alabama – and beyond. Through Sie-
mens Healthineers, Atrium Health will continue to moder-
nize its healthcare infrastructure to serve patients, use 
technologies like artificial intelligence to improve outco-
mes and quality, reduce costs in health care across the en-
terprise, as well as jointly develop education and workforce 
solutions to help encourage and enhance careers in health 
care. 

“Siemens Healthineers is proud to continue its strong 
partnership with Atrium Health imaging service enginee-
ring teams to improve the quality of health care,” said Da-
ve Pacitti, president and head of the Americas, Siemens 
Healthineers. “Not only will this agreement nurture the de-
velopment of the next-generation workforce in health care, 
but it will also serve as a foundation for future innovati-
ons.” 

“As an academic learning health system, Atrium Health is 
at the forefront of research and innovation that can impro-
ve the health of our population,” said Dr. Rasu Shrestha, 
enterprise executive vice president and chief strategy and 
transformation officer for Atrium Health. “This agreement 
with Siemens Healthineers will help Atrium Health push 
the boundaries of innovations in clinical care, research 
and community impact, and also help us equip the new 

Dave Pacitti (left), president and head of the Americas region at 
Siemens Healthineers, and Rasu Shrestha, M.D., enterprise 
executive vice president and chief strategy and transformation 
officer at Atrium Health, signed the multiyear Value Partner-
ship.
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To enable secure off-premise hosted data rooms, gateway 
platforms like secunet medical connect must be integra-
ted into existing clinical networks. Solution providers can 
implement their data-driven services on the platforms.

 150 years of precision and precision engineering 
in Dresden
In 2022, the long-established Dresden-based company 
founded by Gustav Heyde will celebrate its 150th anni-
versary - and look back on an eventful history. 

 Free-electron laser driven by plasma-accelerated 

particles.

They are valuable research tools: free-electron lasers (FELs) 
generate extremely intense light pulses. Particularly in the 
X-ray range, they can be used to analyze a wide variety 
of materials in detail and to precisely monitor ultrafast 
processes. 
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bed towers being built at our flagship hospitals in Charlot-
te and Winston-Salem, North Carolina with leading-edge 
technologies. This foundation will allow Atrium Health to 
lay the groundwork for our soon-to-be constructed projects 
such as Wake Forest University School of Medicine Charlot-
te and the adjacent ‘The Pearl‘ innovation district.” 

Through the Value Partnership model, hospitals can optimi-
ze business processes, expand capabilities and drive inno-
vation. These innovative agreements rely on the entire Sie-
mens Healthineers portfolio to create added value beyond 
equipment.

www.siemens-healthineers.com

 
150 years of precision and 
precision engineering in 
Dresden
Steinmeyer Mechatronik is one of the leading manufactu-
rers of high-precision positioning solutions for optical and 
precision mechanical systems and employs more than 100 
people in Zschachwitz. The cutting-edge technology from 
Dresden is in demand worldwide and is used in a wide range 
of industries, for example in the semiconductor, laser and 
optics industries, biotechnology, measuring instrument ma-
nufacturers, the aviation industry and research institutes. 
“We develop and design completely novel solutions – often 
even in cases that others consider unsolvable. In short, we 
turn ideas into technology,“ says Managing Director Dr. Ale-
xander Bromme, describing the company‘s concept. Virtual-
ly all parts and components are manufactured in-house and 
all products are completely assembled by hand, even the 
most complex positioning systems. This guarantees the hig-
hest quality.

Rooted in Dresden, at home in the world
Steinmeyer Mechatronik has been a pioneer, a trendset-
ter, a leader in innovation and a shaper of the future for 
150 years. The company was founded in 1872 by the 
Dresden precision mechanic and optician Gustav Heyde 
as the “Mathematical-Mechanical Institute and Optical 
Precision Workshops“. In the course of time, the product 
range has changed and expanded again and again – from 
optical components, astronomical instruments and geo-
detic measuring devices to solutions for the machine tool 
industry and contact wire measuring devices for railroad 
technology to customer-specific mechatronic control and 
software solutions. The company has always remained 
loyal to the city on the Elbe. “Dresden is an excellent lo-
cation. High-tech region, science and research strong-
hold, qualified specialists, excellent infrastructure, liva-
ble city – everything simply fits here,“ emphasizes Dr. 
Bromme.

www.emea.lambda.tdk.com/cus250m

    Follow us

•  Up to 250 W with convection and conduction cooling

• 12 & 24 output voltages

• Silent operation

• Outstanding thermal and EMI performances

• Medical and industrial approvals

• 5 year warranty

Silent 250 W 
in just 2×4" 
CUS250M for worry free design-in

http://www.siemens-healthineers.com
http://www.emea.lambda.tdk.com/cus250m
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Innovative strength and adaptability as a 
recipe for success
Since 1992, the Dresden-based company, which was known 
as Feinmess Dresden in the GDR, has been part of the 
Steinmeyer group of companies and has been operating as 
Steinmeyer Mechatronik since 2014. “We have changed 
again and again. This ability to change is our recipe for suc-
cess. I can‘t look into the future, but we will follow the 
changes and help shape them. Remain curious and coura-
geous!“, says Dr. Alexander Bromme and adds: “Very many 
thanks to our employees, customers and partners for the 
successful cooperation, the special commitment and the 
challenging projects.“ Wherever the journey takes us, one 
thing is clear: Steinmeyer Mechatronik will remain true to 
its course in the future and set strong trends in the industry 
with its creative and sometimes unconventional solution ex-
pertise – in line with the credo: Make the impossible possi-
ble and redefine the limits of what is feasible.

www.steinmeyer-mechatronik.de

TÜV SÜD certifies 
therapy-accompanying 
diagnostic (CDx) according 
to IVDR for the first time

The notified body TÜV SÜD Product Service GmbH has 
now issued the world‘s first certificate for a companion 
device (CDx) in accordance with the new EU Regulation 
on in vitro diagnostic medical devices, IVDR (EU) 
2017/746. The Companion Device is a biomarker assay 
used to determine which patients are most likely to bene-
fit from a particular benefit from a particular treatment. 

Manufactured by Roche Diagnostics GmbH, the CDx is 
used in oncology.

Companion diagnostics (CDx) play a crucial role as diagnos-
tic tools for the advancement of the new and emerging field 
of personalized medicine. The relevance of a CDx as a pre-
dictor of response to a particular treatment or treatment 
success is being clinically validated. CDx are designed to 
identify patient populations likely to respond to treatment, 
thereby enabling more personalized therapies.

The announcement of the certification is another chapter 
in TÜV SÜD‘s great track record in the field of IVDR im-
plementation. The testing and certification company had 
already issued the world‘s first IVDR certificate in Octo-
ber 2020 and the world‘s first certificate for a Class D 
IVD in July 2022. TÜV SÜD is proud to be able to sup-
port manufacturers as a high-performance and reliable 
Notified Body in the market authorization of their IVDs in 
accordance with the requirements of the IVDR. The tes-
ting and certification service provider carries out even 
the consultations required for high-risk class D products 
or companion diagnostics quickly and efficiently.

The IVDR also introduced a new classification system based 
on risk rules and reorganized the conformity assessment pro-
cedure. In general, it can be said that the number of confor-
mity assessments with mandatory involvement of a Notified 
Body has increased significantly. While their share was 15% 
before the IVDR came into force, it is now over 80% of IVDs.

Therapeutic diagnostic devices are among the product cate-
gories that, under the previous EU regulatory framework (IVD 
Directive 98/79/EC), could also be placed on the EU market 
by the manufacturer himself, without the involvement of a

Notified Body on the EU market. These clinically indispen-
sable devices fall into risk class C under the new regulation 
and must therefore undergo a new conformity assessment 
procedure by a Notified Body. As part of this procedure, the 
Notified Body must also consult the competent medicines 
authority under Directive 2001/83/EC or the European Me-
dicines Agency (EMA).

CDx manufacturers must take into account that the involvement 
of another stakeholder, such as the EMA or the competent me-
dicinal products authority, will additionally extend the duration 
of the conformity assessment procedure. After the transitional 
provisions for certain in vitro diagnostic medical devices were 
amended in January 2022 with Regulation (EU) 2022/112, the 
IVDR now requires that Class C CDx products obtain a CE mark 
by May 2026 at the latest with the involvement of a Notified 
Body such as TÜV SÜD Product Service GmbH.

Consultation with the EMA or the competent medicines 
authority is a new concept in the EU regulatory framework 

Steinmeyer Mechatronik has stood for quality and precision for 
150 years. Source: Steinmeyer Mechatronik GmbH

http://www.steinmeyer-mechatronik.de
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for IVDs that representatives of the EMA and Notified Bo-
dies have been working on for several years. “The certifi-
cate now issued is a milestone, as it shows that two diffe-
rent pieces of EU legislation are successfully intertwined 
and that TÜV SÜD has successfully implemented the ad-
ditional IVDR consultation,“ explains Dr. Andreas Stange, 
Global Head of IVD, Medical & Health Services, TÜV SÜD.

The certified CDx is a qualitative, immunohistochemical 
biomarker assay for cancer that detects the expression of 
the PD-L1 (programmed death ligand 1) protein

and thus identifies patients who will benefit from a par-
ticular therapeutic approach. Dr. Heike Möhlig-Zutter-
meister, Head of IVD, Medical & Health Services, TÜV 
SÜD comments, “It is simply great that this CDx, which 
is indispensable for patients, is being brought to the EU 
market with a CE marking based on a conformity assess-
ment procedure in accordance with the IVDR. This al-
lows this CDx to provide real and immediate clinical be-
nefit – in terms of increased survival rates – to a patient 
population undergoing a specific treatment. This first 
certification of a CDx also demonstrates that the IVDR 
activities carried out by a wide range of stakeholders – 
from manufacturers to the EMA to TÜV SÜD Product 

Service GmbH as the Notified Body – are effective and 
successful.

More products, fewer notified bodies
With the introduction of the new classification system based 
on risk rules, manufacturers must now involve a notified bo-
dy in the approval of the majority of all IVDs: Whereas pre-
viously only about 15 percent were affected by this, accor-
ding to market estimates this proportion has risen to over 80 
percent. This is because only low-risk class A products are 
exempt. At the same time, significantly stricter require-
ments apply to notified bodies: They must involve reference 
laboratories and other competent authorities – or indeed a 
panel of experts – which in itself increases the duration of 
the conformity assessment. Stricter designation rules have 
also had a negative impact on the total number of notified 
bodies available.

available notified bodies. TÜV SÜD has been very proactive 
in terms of experts in the field of medical devices: In prepa-
ration for the regulations, TÜV SÜD has increased and qua-
lified resources at an annual growth rate of almost 20% over 
the past 4–5 years.

www.tuvsud.com

MEMEMEMEDIDIDIDICACACACACACALLLL ACACA /D/DCC POPOWEWER R RR SUUPPPP LIESDDDDD EEEE
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 IEC/EN/ES 60601-1 3rd Edition for 2 × MOPP
 Risk Management ISO 14971
 IPC-A-610 Class 3 High Performance  
 Acceptability

 EMC Emission to IEC 60601-1-2 ed. 4
 Quality Management ISO 13485
 5-years warranty 
 

For more information, datasheet and 
 certifications please visite our website  
www.tracopower.com

http://www.tuvsud.com
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Clemedi AG signs license 
agreement for the detection 
of latent tuberculosis
Clemedi intends to expand its tuberculosis product line 
to include the diagnosis of latent tuberculosis. This requi-
res the ability to extract M. tuberculosis DNA from a pa-
tient‘s blood. The intellectual property for this discovery 
is jointly owned by the Max Planck Society (MPG) and the 
Medical University of Vienna (MedUni Vienna). All parties 
have recently entered into a licensing agreement that al-
lows Clemedi to commercialize the invention.

Latent tuberculosis is a form of tuberculosis in which the 
patient does not show symptoms and cannot transmit the 
disease to others. However, at times when the immune 
system is suppressed or under attack, the disease can re-
vert to active tuberculosis. How this happens and whether 
it can be predicted is the subject of active research. Be-
cause of this fact, latently infected patients represent a 
reservoir of disease and must be considered in the eradi-
cation of tuberculosis, a goal of the international commu-
nity.

Currently, all patients undergoing immunosuppressive 
therapy, such as prior to organ transplantation or due to 
chemotherapy, must be screened for latent tuberculosis. 
This is usually done with tests that interrogate immune 
memory after each contact with tuberculosis. These tests 
are often false-positive in patients who have been vacci-
nated against tuberculosis or have a long history of tuber-
culosis infection. These tests also cannot be used to con-
firm the success of eradication therapy after a positive 
finding.

Dr. Sebastian Dümcke, CEO and founder of Clemedi AG, 
explains, “At Clemedi, we believe that the recent disco-
very that M. tuberculosis DNA can be extracted from the 
blood of patients with latent tuberculosis will help impro-
ve the management of this disease. It provides tangible 
evidence of infection and allows potential antibiotic resis-

tance to be identified to enable better therapy for eradi-
cation. Ultimately, it can be used to confirm that the 
bacteria have been killed by therapy. We look forward to 
bringing this discovery to market and strengthening our 
portfolio for tuberculosis.“

“We are very pleased that Clemedi has licensed the re-
sults of the collaborative work of the Max Planck Institute 
for Infection Biology in Berlin together with the Medical 
University in Vienna. This now promises to significantly 
improve the identification of people infected with tuber-
culosis using Clemedi‘s AI-based analysis in DNA sam-
ples from individuals to be tested,“ said Dr. Dieter Link, 
licensing and patent manager at Max Planck Innovation, 
the technology transfer organization of the Max Planck 
Society.

Dr. Claudia Ballaun, Technology Transfer Manager at Me-
dUni Vienna, emphasizes, “Dr. Wolfgang Bauer and Prof. 
Georg Stingl, the inventors from MedUni Vienna‘s Univer-
sity Department of Dermatology, stress that there will be 
further studies in the future that will enable the rational 
design of host-specific tuberculosis therapies.“

 
www.max-planck-innovation.de
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Worldwide PET-CT Scanner Device Industry 

is Expected to Reach $2.6 Billion by 2027

• Higher demand due to rising numbers for both cancers 
and brain diseases.

• Scanner advancements allow for better localization of 
aberratnly active structures.

• Faster scan times. 

PROGNOSIS

http://www.med-eng.de
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Revolution for bionic 
prostheses

The mission of Revival Bionics is to fully compensate for disability. 
Created in 2021 the start-up develops cutting-edge technologies in 
biomechatronics, that reproduce walking for people with lower limb 
amputations or paralysis. For its first product – a propulsive foot pro-
sthetic for people with below-knee amputations – Revival Bionics was 
looking for the best performing materials for their new product. The 
quality of the products and the know-how of the team convinced the 
start-up to rely on maxon for the propulsion. A look back at a success-
ful collaboration.

Fully compensate for disability
Today, despite existing technologies, a person with an am-
putated or paralyzed lower limb still cannot regain 100 % of 
their abilities. The CEO of Revival Bionics, Guillaume Ba-
niel, is well aware of this fact, since he was affected by this 
disability in 2018. He wanted to use his experience as an 
engineer to realize a propulsive orthosis, to compensate for 
the paralysis of his left leg. "Despite the strong involvement 
of my paramedical team, I realized that there was no satis-
factory prosthesis to fully compensate for my disability or 
that of an amputee. As a UTC engineer with a background 
in Thales, I thought I should be able to design a better devi-
ce," recalls the CEO of Revival Bionics. After a year of reha-
bilitation, he became interested in the only state-of-the-art 
bionic prostheses available. The protheses was developed 
by Hugh Herr, a famous climber with two leg amputations, 
now head of the MIT Media Lab's Biomechatronics group.

The problem with this prosthesis is, on one hand the high-
pitched noise they make with each step and on the other 
hand their rigidity, which is a source of discomfort. Revival 
Bionics then decided to reorient its project to design a pro-
pulsive, comfortable, and silent foot prosthesis for people 
with below-knee amputations.

"At the hospital, I often met young people under 30 years 
old who would have to spend their whole life with an uncom-
fortable prosthesis that could not compensate for their dis-
ability by more than 50 %. Imagine if it was the same for 
nearsighted people: it's like they'd be stuck with glasses 
causing even more blurried vision all their lives instead of 
wearing glasses that corrected their eyesight."

With two key technological modules, Guillaume Baniel in-
vented a new architecture for a more compact and autono-
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mous prosthesis. Once his project was designed, he joined 
the Lille Eurasanté incubator and founded Revival Bionics 
in 2021. Passionate about robotics and sensitive to disabili-
ty compensation projects, Nathan Girard quickly joined the 
adventure as CTO.

Bionic prosthesis: the key role of the motor
Unlike passive products – made of simple carbon 
springs – the bionic prostheses developed by Revival 
Bionics are propulsive, equipped with a motor and an ar-
tificial Achilles tendon. By providing propulsion to the 
walker, the motor makes it possible to lighten the wal-
ker's step and to preserve the opposite leg, which does 
not have to impact the ground hard with the heel. The 
motorized propulsion makes it possible to limit the phe-
nomena of osteoarthritis and to offer more comfort on 
the whole of the step, with less rigidity on the stump of 
the patients.

"In concrete terms, what we offer today is a foot that you 
put on, through a socket, that walks correctly, without you 
having to influence it. The idea is that the patient just has 
to unfold the step," explains Guillaume Baniel. To be able 
to reproduce walking fluidly, Revival Bionics had to overco-
me a number of technological challenges to offer a compe-
titive product from both a hardware and software point of 
view:

– Design the mechanical structure of the prosthesis, to 
have a compact and silent device.

– To be able to control this mechanism, thanks to algo-
rithms reproducing walking.

In other words, the technical challenge lay in the feasibility 
of creating a biomechatronic artificial ankle, in a reasona-
ble volume, while offering performance and autonomy to 
the patient. "This type of product is in high demand, as the 
human ankle is a formidable and particularly powerful 
joint. It is what allows propulsion when walking and makes 
it so fluid and economical in daily life. To meet the desired 
performance, we had to use the most efficient materials: ti-
tanium, aluminum, carbon fiber," says the CEO of Revival 
Bionics.

The EC60 Flat from maxon to drive the  
bionic prosthesis
In biomechatronics, the requirements regarding com-
pactness and voltage levels are high. Since the size of 
the battery has to remain reasonable, Revival Bionics 
could not go to voltage levels found in exoskeletons 
(48V). "While holding performance at these voltage levels 
is the simple work of an engineer, producing a patient 
benefit at a lower voltage is a matter of craft. We have a 
term for this internally, hardware craftmanship," says the 
CEO.

Bionic prostheses   MED Implants & Prosthetics
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Performance, autonomy, compactness, torque, noise ... 
The choice of motor was obviously crucial. After evaluating 
different motors, Revival Bionics quickly identified the EC 
60 Flat motor from maxon as the best option on the mar-
ket.

“The quality of maxon products, their availability, which 
allows us to move forward quickly, and the know-how and 
availability of the teams needed in the upstream phase 
are arguments that support our choice. The high torque, 
generated by the EC 60 Flat motor, allows us to provide a 
patient benefit. In addition, its low speed and architectu-
re allow us to generate considerably less noise," says 
Guillaume Baniel. He continues: "We have made extensi-
ve use of the maxon E-shop, to get the motors quickly, 
while we were soliciting maxon's teams for support. In the 
end, the supply aspects were very smooth, and we were 
able to focus on creating value."

Above all, the CEO of Revival Bionics is pleased that he 
was able to find a product off-the-shelf that would allow 
him to move quickly towards an MVP – Minimum Viable 
Product – and then improve it after market feedback: 
"When you see the quality of the products already availa-
ble off-the-shelf, there is no doubt about maxon's ability 
to provide support for the future!"

Bionic prostheses: the difficult equation 
between competitiveness and accessibility
To make the device as accessible as possible, the pricing 
policy for a prosthesis is an important issue. "For this ty-
pe of innovative device, the market launch will necessari-
ly be initially at a high price, to ensure the company's 
profitability. Our prosthesis will therefore first be accessi-
ble to so-called insurance patients. With these first sales, 
our device will have the legitimacy to be integrated into 
clinical studies and gradually become more accessible. 
The accessibility is important especially for diabetics, 
who represent 60 % of amputees," says Guillaume Ba-
niel.

Revival Bionics also plans to make its prostheses accessi-
ble to the greatest number of men and women. Indeed, 
while the average size for women is 37–38 (23 cm), the 
main player in the market starts the size of its prostheses 
at 40 (25 cm).

In the future, the start-up would also like to enter the pe-
diatric market, to offer prostheses to children born wit-
hout limbs and to those suffering from cancer that led to 
amputation. This is a major challenge, as the prostheses 
and the software must be adapted to the growth of the 
young patient. To make this project a reality, especially 
from an economic point of view, Revival Bionics plans to 
work closely with the associations.

In the meantime, Revival Bionics is proud to have won 
the first Grand Prix of the Hauts-de-France region since 
the first edition of the competition in 1999 by the BPI. 
Organized by the French Ministry of Higher Education, 
Research and Innovation, this French competition re-
wards the 10 best projects for the creation of innovative 
technology companies each year. Among more than 
23,000 applications Revival Bionics was chosen as the 
winner. A great reward for a business project, which, we 
are sure, will go far!

What's next for Revival Bionics? With its demonstrator 
showing the expected results, the start-up is in the pro-
cess of raising funds to further develop its product and 
ultimately CE mark it. The maxon EC 60 Flat motor will 
be integrated into the planned commercial solution and 
Revival Bionics intends to involve maxon in its future de-
velopments.

Guillaume Baniel 
CEO Revival Bionics

■ Contact
maxon international ltd.
Brünigstrasse 220 
6072 Sachseln
Switzerland

www.maxongroup.com

http://www.maxongroup.com
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3D-printed joints   MED Implants & Prosthetics

AI enables greater 
mobility: Personalized 
finger joint implants 
from a 3D printer

Immobile and damaged finger joints can limit someones life. FingerKIt 
consortium is working to improve the remobilization of these finger joints 
by utilizing 3D-printing technology and artificial intelligence. Finger 
joints will be printed with a metal or ceramic material to match the  
individual joint situation.

The remobilization of finger joints that have been dama-
ged by illness or injury is an emerging market in the field 
of demand-driven patient care. The FingerKIt consorti-
um, which brings together five Fraunhofer institutes, 
uses AI to develop personalized 3D-printed joint implants 
so that these delicate finger parts can be replaced when 
necessary.

When finger joints become inflexible, after a sports accident 
or because of rheumatoid arthritis for example, it can put 
serious limitations on someone’s life and cause them physi-
cal and mental strain. For certain professions — such as 
musicians, surgeons or craftspeople — it can even mean the 
end of their career. In the future, a solution developed by 
the Fraunhofer Research Institution for Additive Manufactu-
ring Technologies IAPT, the Fraunhofer Institute for Ceramic 
Technologies and Systems IKTS, the Fraunhofer Institute 

for Toxicology and Experimental Medicine ITEM, the Fraun-
hofer Institute for Mechanics of Materials IWM and the 
Fraunhofer Institute for Digital Medicine MEVIS could help 
to restore the mobility of fingers with damaged or ruined 
joints.

Current treatment for damaged finger joints
At the moment, if a finger joint loses its function due to ac-
cident or injury, the treatment methods are limited. In most 
cases, the joint is fused, but this results in severe restricti-
ons in the patient’s day-to-day life. If an implant is to be 
used, there are currently two options on the market: silico-
ne implants, which often come loose quickly and need to 
be reattached in another procedure, or basic standard im-
plants, which are only available in certain sizes and do not 
allow full movement. To ensure the best possible patient 
care, the goal should therefore be to create a perfectly fit-
ting solution that does not slip out of place and that resto-
res the previous level of mobility — i.e., a personalized im-
plant.

FingerKIt project: numerous innovations in one 
forward-looking product
This could now be possible thanks to a concept developed 
by five Fraunhofer institutes within the FingerKIt project: 
An automated process chain will allow personalized finger 
joint implants to be produced from metallic or ceramic ma-
terials in a rapid, safe and certified manner. The scientists 
at Fraunhofer MEVIS started off by developing a piece of 
AI-based software which is able to turn two-dimensional 
X-ray images into three-dimensional models of the finger 

The FingerKIt implants are produced using special 3D printing 
processes which enable a high level of detail and different surface 
qualities.
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bones and correct any malposition of the fingers. The re-
searchers from Fraunhofer IAPT then use AI to derive the 
individual implant design from the finger model and send 
it for 3D printing. Since the structures involved are very fi-
ne and delicate, the scientists use the metal binder jetting 
process to build up the pieces layer by layer. The implants 
then undergo a sintering process, which means that they 

are compacted and solidified. At Fraunhofer IKTS, the im-
plants are produced using near net shape manufacturing 
— a process which aims to create products that are as clo-
se as possible to the final shape, reducing the need for 
subsequent finishing work. Thanks to the expertise of 
Fraunhofer IKTS, it is also possible to use ceramic materi-
als — these are processed by means of slip casting, which 
is a special plaster mold casting process. Fraunhofer ITEM 
is taking care of questions regarding the biological compa-
tibility and certification of the implants, while Fraunhofer 
IWM is responsible for the simulation of the mechanical lo-
ads.

The researchers have developed several innovations in the 
course of this project: “The AI-based calculation of a three-
dimensional implant design from 2D templates such as 
X-ray images is completely new and is now patent pending,” 
reveals Dr. Arthur Seibel, head of the Part Design group at 
Fraunhofer IAPT. His colleague Dr. Philipp Imgrund, head of 
the AM Process Qualification department at Fraunhofer 
IAPT, adds: “Process engineering is special too. As the 
structure of the implant shaft is very delicate, we have cho-
sen to use the metal binder jetting 3D printing method for ti-
tanium. This method allows for an extremely precise pro-
duction of the small, complex implants and also enables us 
to structure the surface of the shaft in such a way that it 
grows into the bone more effectively. Furthermore, this mini-

Rheumatoid arthritis: Even patients with severely bent fingers can receive optimal treatment with a FingerKIt implant.

About the FingerKIt project

The Fraunhofer FingerKIt PREPARE project is wor-
king on the AI-based production of personalized fin-
ger joint implants from metallic and ceramic materi-
als. The Fraunhofer institutes IAPT, IKTS, ITEM, 
IWM and MEVIS are working together closely to enab-
le the first continuous automatable process chain in 
the manufacture of patient-specific implants — from 
design through production to certification-compliant 
testing. This will create a unique center — both wit-
hin the Fraunhofer-Gesellschaft and worldwide — for 
the AI-based development and certification-compli-
ant evaluation of personalized implants. PREPARE is 
a Fraunhofer funding program for cross-institute, ad-
vanced pre-competitive research in preparation for 
new business fields.
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mizes the finishing work required for the joint surfaces, 
which need to be as smooth and frictionless as possible.”

A new standard for patient care?
The results of the FingerKIt project are good news for any 
patients who in the past have been unable to find the help 
they need. The Fraunhofer innovations mean that, in the fu-
ture, it will be possible to provide effective treatment even 
for complicated cases such as severely bent fingers, missing 
bone parts or very small joints. Furthermore, thanks to the 
automated model creation and 3D printing, the personali-
zed production process also saves time: According to the re-
searchers’ initial calculations, it may be possible to save up 
to 60 % of the time normally required from identifying the 
need for an implant to fitting it in the patient. This means 
that the process could be completed within a matter of 
days, resulting in shorter hospital stays and, hence, lower 
costs. Not only that but, because the implant design is mo-
deled on the original joint, the level of mobility achieved is 
much greater than with currently available solutions. Dr. Im-
grund sums up the project as follows: “FingerKIt could com-
pletely change the treatment of rheumatoid arthritis, for 
example. Personalized implants could become the gold 
standard.”

Finger joint implants — a growth market
According to the German Society for Rheumatology, around 
two percent of the adult population in Germany are suffe-
ring from inflammatory rheumatic diseases — and the majo-
rity of them do not wish to sacrifice their good quality of life 
as they get older. The newly developed implants will also be 
able to help patients who have sustained injuries. In compa-
rison with foot or ankle implants, for example, the market 

for the remobilization of finger joints is still significantly un-
derdeveloped. Experts predict that the total potential will 
stretch to 5.8 million euros by 2026.

The technological development within the FingerKIt project 
has now reached a stage where the product could be made 
ready for the market in collaboration with a partner from the 
medical engineering sector: The AI-based design creation 
and the manufacturing process work, and exhibitable im-
plants have already been produced. The next step is to ob-
tain the necessary approval. Dr. Imgrund: “We are currently 
looking for corporate partners who have the required experti-
se to help us bring our AI-created medical devices to mar-
ket.”

■ Contact

Fraunhofer Research Institution for 
Additive Manufacturing Technologies IAPT
Am Schleusengraben 14
21029 Hamburg, Germany

Intelligent and flexible!

LPKF Laser & Electronics SE
Phone +49 (0) 5131-7095-0

Biomedical sensors with the  
LPKF ProtoLaser R4: No impairment of  
the of the materials by chemistry or dust.
Sensors in wearables - in just a few minutes
from concept to reality. More information:  
www.lpkf.com/medizinische-forschung

http://www.lpkf.com/medizinische-forschung
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Photon Counting 
Computer tomography – 
detectors grown in the 
crystal growth center

Photon-counting CT is an emerging technology with the potential to 
change the clinical use of CT machines. Photon-counting CTs can reduce 
radiation exposure for the patient, reconstruct images at a higher 
resolution and optimize the use of contrast agents. These positive effects 
are due to a completely different material used for detecting the x-ray  
signals – a uniform cadmiumtelluride crystal.

Photon Counting Computer Tomography (PCCT) machines, the 
new generation of CTs, has a higher image resolution while 
using a lower x-ray dose on patients. The higher resolution 
pictures are possible because of a new kind of detector used in 
the CT machines. The detector is made of a uniform cadmium-
telluride (CdTe) crystal. The crystal detector offers a higher 
number of pixels and due to its electrical properties one signal 
conversion step is eliminated in the signal to picture process. 

CT machines today and tomorrow
CTs rely on motorized x-ray sources that rotate around the 
patient. The patient is slowly moved through the rotating 
x-ray machine. The detectors for the x-rays are rotating to-
gether with the x ray source and are located directly opposi-
te of the source. Each rotation of the x-ray source results in 
one two-dimensional image. Those images can be stacked 
virtually to make up a 3D model of the scanned area. 
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Different classes of CTs are nothing new. There is a differen-
tiation between machines with one radiation source and one 
detector, and two radiation sources and two detectors. The 
two detector CTs are classified as high-end systems that of-
fer a higher resolution image than the cheaper low range 
and mid tier machines. The non high end CTs are divided 
further by the layer configurations the machines come with.

The new player on the high-end CT market is the PCCT. 
The new technology does not rely on more layers for a hig-
her resolution, but a completely new material used for the 
detector. The detector screen is made from thin CdTe wa-
fers. The material is known for its absorption properties 
but not easy to obtain in the quantities needed for a CT 
detector. The question is what changed? It is not one new 
discovery that changed everything but a constant develop-
ment that took place in Japan. The company Acrorad de-
veloped the crystal growth process over decades. The re-
sults are uniform crystals big enough to provide material 
for one whole CT machine. 

CdTe crystal detector development
A visit in the crystal center in Forchheim Germany made 
a look into the crystal growing process possible. Paul 
Heimann, leading the crystal growth team and calling 
himself the chief alchemist, introduced the whole crys-
tal growing procedure. He did not just give a presentati-
on, but actually showed two of his team members mel-
ting a glass ampoule needed for the crystal growing pro-
cess.

It takes 10–12 weeks for a crystal to finish its growth pro-
cess and preparation steps are necessary for a successful 
process. After the crystal is done growing it needs to be pro-
cessed into thin wafers that make up the detector. The ma-
terial that is used in the detector CdTe crystals is not a new 
discovery. The properties of the material are well known the 
problem until now was, that a large-scale production of the 
material is hard. A long research and development journey 
brought siemens healthineers to the process they are estab-
lishing now. 

CT in use in a hospital setting.

Cadmium Cd

Cadmium is a very rare silver-grey metal, that can not 
be found in its elemental form, only as ores containing 
cadmium. It is a by-product of Zinc mining. In the past 
it was used to colour glass and plastic as well as in re-
chargeable Nickel Cadmium batteries. These uses have 
been phased out due to the toxicity of Cadmium. Cad-
mium is still used to produce the semiconductors Cad-
miumsulfite, Cadmiumselenite and Cadmiumtelluride.

Tellurium Te

Is a rare chemical element. It can be found in very 
small quantities in its elemental form. Usually it is a 
by-product of large-scale electrolytic copper and nickel 
production. Crystalline tellurium is an intrinsic direct 
semiconductor. The crystal is soft and crumbly. Telluri-
um is not used much, because it is expensive to gain 
and can often be substituted with other materials. So-
me compound materials have highly specialized uses li-
ke Cadmiumtelluride, Germaniumtelluride or Bismut-
telluride.
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At the moment there is only a laboratory producing the 
crystal material not a industrial facility. The industrial fa-
cility is planned though and the process is ready to be 
upscaled. 

Cadmium Telluride Crystal
To produce one CdTe crystal, 15–20 kg of cadmium and 
tellurium are needed. One crystal, made from this 
amount of material, is enough to build a CT device with 
two detectors. Growing the crystal takes 10–12weeks in 
an oven at > 1,000°C. To obtain a perfect crystal, the 
material must be moved very slowly through the tempe-
rature source. The growing process takes place in a spe-
cially made quartz ampoule. The material used consists 
of the crystal seed, of a solution layer (larger tellurium 
content) and the mixture, which is 50 % cadmium and 
50 % tellurium. For the quality of the resulting crystal 
especially the quality of the seed crystal is important. 
Only a crystally perfect seed can result in a good grown 
crystal. 

The uniform crystal obtained by the method must cool be-
fore it can be further processed. The processing from the 
crystal to the disks that will be installed in the detector in-
volves the use of a cylindrical grinder, a band saw, and a 
diamond wire saw. These devices cannot just be used but 
must be equipped with special filters to prevent the toxic 
dust, produced during grinding and sawing, from getting 
into the air. 

“Soft and brittle like a croissant” that is how Paul Heimann 
described the consistency of the crystal. A material with 
these characteristics is hard to handle. Not only while it is 

CdTe crystal disc that is processed further into thin wafers that make up the detectors of the new generation of CTs.

Practical application example: cardiology

For a long time, cardiology did not actively follow the de-
velopment of CT devices, as CTs were not a common al-
ternative to catheter examinations and the like for a long 
time. In the meantime, however, the quality of the scans 
is so high that the non-invasive procedure could become 
established. The new generation of CT not only allows 
plaques and calcium to be seen, but accurate plaque 
characterization can be performed. In ten years, risk 
stratification based on plaque composition and with the 
help of high-resolution CT images may be possible. Prof. 
Dr. David Leistner, Berlin, emphasizes that this is an im-
portant factor in the prevention of events. Charité is also 
involved in studies evaluating whether the images taken 
with PCCT correspond to what is taken intracoronary. In 
his opinion, PCCT is clearly the technology of the future. 

The first paper on coronary CT angiography with the 
PCCT aimed to compare the quality of the scans with the 
quality of scans obtained with a conventional high end 
CT. For this purpose, sufferers with coronary artery disea-
se had been examined by retrospective electrocardiogra-
phy-guided CCTA with both devices. They were given an 
iodinated contrast agent before the examination. The re-
sulting scans were independently assessed by three car-
diology radiologists. The criteria in the assessment were: 
Overall image quality, diagnostic confidence, and diag-
nostic quality of calcifications, stents and noncalcified 
plaques.The proportion of improvement with PCCT 
images for quality of calcification, stent, and noncalci-
fied plaque was 100 %, 92 %, and 45 %, respectively. 
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made but also when bringing it into its final form, the desi-
red thin wafers. 

The CT assembly itself is not that different to the assembly 
of trdaitional CT machines and happens in the same factory 
hall as the assembly of low to high end CTs. 

One signal conversion step eliminated – the 
physics behind the difference
The old detectors used energy-integrating detectors (EIDs) 
for the detection of the x-rays. These EIDs worked by a scin-
tillator first converting the x-ray photon signal into visible 
light and than detecting the generated light. The visible 
light detectors were made of a semiconductor photodiode, 
that generated an electrical signal proportional to the de-
tected light in a certain time span. One detector consisted 
of thousands of single EIDs that were put together. 

The PCCT detector is also made of many single units put to-
gether to form the whole detector but works differently. The 
x-ray photon signal is directly converted into an electrical 
signal by the semiconductor diode made out of CdTe. The 
wafer absorbs the x-ray and generates positive and negative 
charges that rapidly pull away from each other. This creates 
an electrical pulse that is directly registered. 

Sara Hoffstedde

CT assembly of the various classes of CTs is happening in separated production lines in one big factory. After the manual assembly the 
machines are balanced and finally tested for function.

About Siemens Healthineers

When our health is at risk, we rely on physicians to ma-
ke the best possible decisions – from quick, early diag-
noses to the most effective treatments and follow-ups. 
By constantly bringing breakthrough innovations to 
market, Siemens Healthineers tries to help healthcare 
professionals to deliver high-quality care, leading to the 
best possible outcome for patients.

Their portfolio of products, services, and solutions is at 
the center of clinical decision-making and treatment 
pathways. Patient-centered innovation has been and al-
ways will be at the core of our company. We aspire to 
create better outcomes and experiences for patients no 
matter where they live or what they are facing.

They locate their unique strengths in patient twinning, 
precision therapy as well as digital, data, and AI that 
sets them apart and enables them to actively shape the 
transformation of healthcare
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Quantum technology for 
cancer imaging

A new use for applied quantum mechanics in medicine has been found. 
For diagnosing and staging cancer patients as well as to determine  
therapeutic success imaging is an important tool. Quantum technology  
is planned to be utilized to improve MRI imaging drastically. 

Tracing the metabolism of tumor cells using magnetic re-
sonance imaging (MRI) has not been feasible in routine 
clinical settings hitherto. Now, an interdisciplinary re-
search team including the Technical University of Munich 
(TUM) is working to advance the development of a quan-
tum-based hyperpolarizer so that it can be deployed in 
clinical applications. The goal is to significantly improve 
MRI imaging of metabolic processes – for example, to al-
low earlier and more accurate assessment of tumors, as 
well as to improve the selection and monitoring of tumor 
therapies. 

Quantum mechanics describes physical phenomena at the 
smallest of scales – in the domain of molecules, atoms, 
atomic nuclei, and even smaller units. The drive to revolu-
tionize diverse domains of our daily lives using quantum 
technology like quantum computing or quantum sensors 
surfaced well before this year‘s Nobel Prize in Physics was 
awarded to three scientists for their work in this field. How 

can these new technologies be deployed in the field of 
medicine?

Metabolic imaging makes metabolic processes 
visible
Detecting cancer cells in early stages, assessing them with 
greater precision and evaluating the effectiveness of treat-
ments faster is facilitated by the visualization of metabolic 
processes in both diseased and healthy cells. This is known 
as metabolic imaging. To this end, diagnostically relevant 
molecules are injected into the body and their metabolism 
is monitored.

One approach is to use positron emission tomography 
(PET). However, this method requires radioactive substan-
ces and cannot distinguish between the initial and end pro-
ducts in metabolic processes. Magnetic resonance imaging 
(MRI), on the other hand, allows metabolic imaging of vario-
us metabolites without using radioactive substances. Albeit 
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only if the MRI signal of the injected molecules is amplified 
sufficiently to make it detectable. Although initial patient 
studies show great potential of metabolic imaging with MRI, 
the signal amplification technologies deployed up to now 
are prohibitively expensive, insufficiently robust, or slow. 
This has prevented routine deployment of these technolo-
gies in clinical settings up to now.

The interdisciplinary research team of the „Revolutionizing 
Cancer Imaging with Quantum Technologies“ project (QuE-
MRI) is now developing a new solution: A so-called quantum 
hyperpolarizer uses quantum physical laws to amplify the 
signal of metabolic molecules in the MRI up to 
100,000-fold.

Imaging with the laws of quantum mechanics
The technology of common MRI machines takes advantage 
of quantum mechanical properties of atomic nuclei associa-
ted with the so-called spin, or angular momentum. Each nu-
clear spin generates a magnetic moment, not unlike the di-
pole magnet of a compass needle.

The alignment of the nuclear spins determines the strength 
of the overall magnetic moment of the atomic nuclei. This 
in turn determines the signal strength, which is used for 
magnetic resonance imaging. When the directional distribu-
tion of the magnetic moments is random, they cancel each 
other out and the MRI machine detects no signal. The stron-
gest signal is achieved when the magnetic moments of the 
nuclear spins point in the same direction, resulting in the 
maximum effective magnetization.

MRI uses very strong magnetic fields to make this possible. 
Nonetheless, the magnetic moments of the nuclear spins 
are nearly randomly distributed and thus have only low ef-
fective magnetization. The technique of hyperpolarization 
boosts the effective magnetization of the nuclear spins by 
factor of 10,000 to 100,000, thereby significantly increa-
sing the sensitivity of MRI.

Hyperpolarization of diagnostically relevant 
metabolic molecules
However, in practice enticing the atomic nuclei of the 
metabolic molecules into a hyperpolarized state is diffi-
cult. The researchers therefore use an intermediate step 
based on a special magnetic state of hydrogen, called pa-

rahydrogen. This can be produced at low temperatures 
using known methods with liquid nitrogen and stored in 
gas cylinders.

The properties of parahydrogen also build on the laws of 
quantum mechanics. While parahydrogen itself is mag-
netically shielded and not measurable using magnetic 
resonance methods, its spin configuration can hyperpo-
larize other atomic nuclei, increasing their visibility in 
MRI.

Using this approach, the researchers hyperpolarize mole-
cules important for studying metabolic processes. Pyruva-
te, for example, a metabolic product that is processed in-
to lactic acid by tumors, is particularly suitable for diag-
nostic purposes. The researchers dock para-hydrogen on-
to pyruvate in the hyperpolarizer and use its spin configu-
ration to hyperpolarize a carbon atom of pyruvate in a 
magnetic field using radio waves. The signal from pyruva-
te is thereby enhanced in MRI, allowing the correspon-
ding metabolic process to be visualized with temporal re-
solution.

Project partners have already developed functional proto-
types of the hyperpolarizer. In the QuE-MRI project, re-
searchers, physicians, industrial partners, and developers 
in the fields of medicine, physics, chemistry and engi-
neering are now collaborating closely to optimize these 
prototypes so that the hyperpolarizer can be deployed cli-
nically on a large scale. In addition, the project team 
plans to validate the non-invasive and non-radioactive 
technology in initial clinical trials for the diagnosis of 
cancer.

■ Contact

Prof. Dr. Franz Schilling
Technical University of Munich
Professorship of Biomedical Magnetic Resonance
fschilling@tum.de

mailto:fschilling@tum.de
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Fast & reliable production 
of cell-culture device for 
IVF with new material and 
NanoOne-printer

A new 3D-printing material together with the fastest high precision printer 
can create a human body-like microenvironment. This new technology is 
useful for the process of in vitro fertilization. It can lead to a 30–40 %  
reduction of implantation cycles commonly required to get pregnant and 
thus save people from financial hardship and emotional trauma associa-
ted with IVF-treatment. 

A novel material for 2PP 3D-printing will contribute to a ga-
me changing innovation in the in vitro fertilization (IVF) 
market. UpFlow, a photopolymerizing material developed by 
UpNano GmbH (Austria), allows the fast and precise 
3D-printing of micro-environments for a novel type of dyna-
mic cell culture. Developed by IVF-specialist Fertilis Pty Ltd 
(Australia), this offers a better controlled and less variable 
environment for embryos before implantation and mimics 
the human body closer than other products currently on the 
market. Together with a NanoOne 2PP 3D-printer by UpNa-
no, this allows for a 30–40 % reduction of implantation cy-
cles as commonly required to get pregnant, thus saving pa-
tients’ emotional and financial pain.

In vitro fertilization (IVF) is a stressful time. Not only for 
parents, but for embryos, too. Keeping them safe and 
well requires exposure to repeatedly changing conditions 
during the pre-implantation phase. Not only does this 
cause significant stress, but it also increases the risk of 
failure, making repeated IVF cycles necessary. Therefore, 
in order to reduce stress to the embryo and increase suc-
cess rates of IVF, Fertilis developed and patented a uni-
que environment for the critical life phase between fertili-
zation and implantation of the embryo. This first-of-its-
kind 3D-printed micro-device incorporates features 
0.05 mm in diameter and allows to precisely monitor and 
control the culturing process of the fertilized egg, elimi-
nating the need for IVF-practitioners to move cells bet-
ween petri-dishes. 3D-printed micro-device for precise monitoring of the fertilized egg.
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Go with the flow
And it is exactly those minuscule features – channels with 
a diameter smaller than a human hair – that proved chal-
lenging in the production – especially with material and 
printers from other manufacturers. Denise Hirner, Chief 
Operating Officer and co-founder of UpNano, explains the 
advantage of the company’s latest addition to its material 
portfolio: “UpFlow offers a lower viscosity than any other 
2PP-material with comparable biocompatibility. This al-
lows for a far superior post-production processing, especi-
ally the flushing of the very fine channels in order to re-
move unpolymerized material and ensure reproducibility 
of structural elements..” UpNano achieved this by choo-

sing specific base resins for the UpFlow material that 
keep the viscosity of the material low until a final UV-ex-
posure hardens the material and makes it ready to use. 
Other advantages of the material include a high optical 
transparency – making it ideally suited for microscopic 
inspections of the incubated embryos – and a very low au-
tofluorescence.

Fertilis uses UpFlow with a NanoOne-printer recently deli-
vered to the Australian National Fabrication Facility 
(ANFF) at the University of South Australia. This printer 
not only improves the quality of the 3D-printed micro-de-
vice for incubating embryos, but also the speed of pro-

UpFlow offers a lower viscosity than any other 2PP-material with comparable biocompatibility which allows for a superior post-production 
processing.
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duction as Marty Guavin, CEO of Fertilis, explains: “Pre-
viously, the 3D-printing of our microfluidic devices took a 
full fortnight. Now 4h only. That is an exceptional accele-
ration of the production process. And, best of it all, using 
UpFlow results in a better-quality product than achieved 
before.”

But it is not there that the improvement of the production 
process stops. Using a NanoOne also allows to take full 
advantage of its adaptive resolution technology. This can 
modulate the focus width of the laser beam whilst prin-
ting. By this, larger and smaller features can be printed in 
one go, increasing production time and quality. Denise 
Hirner extends: “The microfluidic device of Fertilis have 
minute channels as well as larger structures to connect 
the device to tubes necessary for the incubation process. 
Being able to print across a range of scales –from nano-
meters to centimeters – the NanoOne can print this all in 
a single production cycle.” This greatly enhances the tight 
fitting of the connectors to the tubes and reduces the risk 
of any leakage.

Taken together, microfluidic devices manufactured using 
UpFlow on a NanoOne printer protect the embryo and en-
able automated changes of the nutrient medium that sur-
rounds the embryo. This provides the most optimized 
growth environment ever developed for IVF. Marty Guavin 
adds: “Our device allows fertilization, embryo culture and 
embryo cryopreservation to occur in the one structure – no 
more moving embryos around by hand. This, in fact, in-
creases the success rate significantly and reduces time, 
costs and stress for the parents.” For UpNano, the deve-
lopment of UpFlow demonstrates once more the enor-
mous potential of 2PP 3D-printing for cell and medical 
research. This has also been shown by UpNano with intro-
ducing X Hydrobio INX© U200, the only commercially 
available resin that allows embedding living cells straight 
from a culture plate within highly precise 3D-printed 
structures for biological applications.

About Fertilis Pty Ltd 

Founded in 2019 and headquartered in Adelaide, Aust-
ralia, Fertilis is a medtech startup developing ground-
breaking micro medical devices that transform lives. 
The company’s technology automates the IVF process 
and increases success rates. It can also play a role in 
the discovery of new treatments for a range of other 
chronic conditions such as cancer, diabetes and Cystic 
Fibrosis.

Fertilis’s pioneering 3D printed medical technology has 
been more than 20 years in the making. In the late 
1990s, Professor Jeremy Thompson first developed an 
idea to automate IVF. During a sabbatical at RMIT Uni-
versity and the University of Melbourne in 2017, Pro-
fessor Thompson collaborated with co-members of the 
Centre for Nanoscale Biophotonics to develop his micro 
pod design, which was ultimately created using a 3D 
printer. Working with Professor David Gardner and buil-
ding upon his involvement over many years, Professor 
Thompson and his team tweaked and tested the design. 
The more the technology evolved, the broader its poten-
tial became. Serial entrepreneur Marty Gauvin joined 
Fertilis as CEO in 2019 to commercialise this technolo-
gy and make it accessible to millions of people around 
the world.

About UpNano GmbH

Founded in September 2018 as a spin out of the TU 
Wien, UpNano is a Vienna-based high-tech company 
with the focus on development, manufacturing and 
commercialization of high-resolution 3D-printing sys-
tems based on 2-photon-polymerization. With the first 
commercial product, the printing system NanoOne, mi-
croparts with structure details ≥ 170 nm can be prin-
ted. Due to the very fast printing process, also meso 
scale parts up to several centimeters in height can be 
realized.

■ Contact
UpNano
Denise Hirner
Chief Operating Officer, Founder
Modecenterstrasse 22, D36
1030 Vienna, Austria
T +43 (0)1 8901 652
M +43 (0)676 3943 728
denise.hirner@upnano.at

www.upnano.at
www.linkedin.com/company/upnano
twitter.com/upnano_gmbh

mailto:denise.hirner@upnano.at
http://www.upnano.at
http://www.linkedin.com/company/upnano
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Giving premature babies 
better chances in life

An interdisciplinary team from Jena is working on a miniaturised transport 
system for the chyme in very premature babies. The system is supposed 
to include a sensor for a continuous analysis of the chyme. 

In Germany, doctors have to feed some 200 out of 800 very 
premature babies every year – mostly due to an infection – by 
diverting stool out of the body through an artificial intestinal 
stoma and returning the intestinal contents (chyme) at anot-
her stoma, in order to relieve the intestine. Currently, this can 
only be done manually, which does not guarantee a continu-
ous transfer, requires very intensive care and impairs the ba-
bies’ development.

Therefore, an interdisciplinary team from Friedrich Schiller 
University Jena and Jena University Hospital (UKJ), coordi-
nated by the University of Applied Sciences Jena (EAH) 
wants to develop a miniaturised transport system including 
ultrasound and photonics-based sensor technology to enab-
le both continuous transfer and analysis of the chyme from 
one stoma to the other. Thus, for the first time, the re-

searchers will invent a controlled continuous external trans-
fer of the chyme by simultaneously recording its compositi-
on in real time. This will create a completely new database 
that will make it possible to offer better medical treatment 
options for premature babies in the future. The Carl Zeiss-
Stiftung (Carl Zeiss Foundation) is funding the “INTACT” 
project for two years for a total of 750,000 euros.

“In some premature babies weighing less than 1,500 
grams, an inflammation weakens the intestine, which is still 
very small and immature, hinders the passage of the chyme 
and sometimes even causes the intestine to perforate,” says 
Prof. Hans Proquitté, head of Neonatology at Jena Universi-
ty Hospital. This medical problem has concerned him for 
more than 30 years. “Antibiotics help fight the infection, 
and two artificial intestinal outlets, known as stomata, usu-

Premature baby that needs help digesting their food.

Minipumps   MED Devices
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ally have to be created to relieve the intestine.” The chyme 
– the semi-liquid food pulp that is already mixed with diges-
tive secretions – is currently collected in a pouch over a pe-
riod of hours. Afterwards, a syringe is used to insert the chy-
me into the second stoma to continue digestion. The post-
stomatic intestine is thus used for digestion to prevent se-
condary atrophy. The infant continues to receive important 
nutrients from the food, such as calcium, bicarbonate, pro-
teins, lipids and carbohydrates. Although the transfer of the 
chyme is extremely important for the infant’s overall deve-
lopment, the procedure, which can currently only be perfor-
med manually, poses a number of problems.

“Because we have not yet been able to guarantee a conti-
nuous transfer outside the body, the digestive process is 
interrupted for an extended period of time. In addition, 
the attached plastic pouch irritates the skin, sometimes 
very severely, and infections can develop as a result,” 
says Proquitté.

Pump system the size of a matchbox
Prof. Proquitté, together with medical engineer Prof. Iwan 
Schie from the EAH and environmental chemist Dr Patrick 
Bräutigam from the University of Jena, is therefore now de-
veloping a miniaturised, regulated transport system that 
provides an external connection between the two intestinal 
areas and thus transfers the intestinal contents continuous-
ly and physiologically.

“This therapeutic approach is completely new and could 
make it much easier for these tiny patients to grow and 
thrive in this critical phase. To this end, we plan to deve-
lop a 3D-printed miniaturised pump design that weighs a 

maximum of 50 grams and is not much bigger than a 
matchbox,” explains Patrick Bräutigam. “We then use 
contactless ultrasound spectroscopy, through which the 
system independently detects when the chyme enters the 
tube and at what speed it is transferred, to control the 
pump.” In addition, the ultrasound can be used to measu-
re further information, such as viscosity and water and so-
lids content. In order to create an environment as close as 
possible to real life during research on the device, Bräuti-
gam is developing a special simulant that resembles the 
food pulp in composition and ingredients, but is available 
in larger quantities.

Diagnostics where they were previously not 
possible
Another innovation is to provide access to information that 
was previously unavailable. “We want to screen the chyme 
using multimodal spectroscopic analysis methods, such as 
UV/VIS/IR absorption spectroscopy, and thereby build up a 
completely new database on the chemical composition. Be-
cause until now, there has been no way to examine the enti-
re chyme in real time and determine its composition,” says 
Iwan Schie. “For example, we want to determine the water 
content of the chyme, detect lipids and proteins, and per-
haps even identify DNA residues or microhaemorrhages.” 
Such data would provide information on how the infant pa-
tients utilise nutrients and which ones they particularly 
need, or whether internal injuries have occurred. This would 
allow statements to be made about the state of a premature 
baby’s health, which could lead to targeted therapy options. 
Diagnostics would therefore become possible in a previously 
inaccessible area. “Continuous observation of such develop-
mental parameters will help us promote the child’s growth, 

Model of the pump.
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even in the case of such an impairment, and simplify the later stoma rever-
sal,” says Hans Proquitté.

Iwan Schie and his team, which will also include students, first want to de-
termine the most suitable spectroscopy methods for the analysis module. 
The next step is to integrate these into a comprehensive system. The three 
researchers are optimistic that they will be able to present a first prototype 
by the end of the funding period, which can then be brought to market matu-
rity with a partner from industry or perhaps even through a spin-off.

About the Carl-Zeiss-Stiftung

The Carl-Zeiss-Stiftung’s mission is to create an open environment for 
scientific breakthroughs. As a partner of excellence in science, it sup-
ports basic research, as well as applied sciences in the STEM subject 
areas (science, technology, engineering and mathematics). Founded in 
1889 by the physicist and mathematician Ernst Abbe, the Carl-Zeiss-
Stiftung is one of the oldest and largest private science funding instituti-
ons in Germany. It is the sole owner of Carl Zeiss AG and SCHOTT AG. 
Its projects are financed from the dividend distributions of the two foun-
dation companies.
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E-mail: patrick.braeutigam@uni-jena.de
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Prof. Hans Proquitté
Acting Director of the Clinic for Paediatrics and Adolescent Medicine
Head of the Section Neonatology / Paediatric Intensive Care Medicine
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Department of Medical Technology and Biotechnology
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Changing shapes at the 
push of a button

Programmable materials are true shapeshifters. They can change 
their characteristics in a controlled and reversible way with the push 
of a button, independently adapting to fit new conditions. They can 
be used, for example, to make comfy chairs or mattresses that pre-
vent bedsores. To produce these, the support is formed in such a way 
that the contact surface is large which, as a result, lowers the pres-
sure on parts of the body. This type of programmable material is 
being developed by researchers at the Fraunhofer Cluster of Excel-
lence Programmable Materials CPM, who plan to bring it to the mar-
ket with the help of industry partners. One of their goals is to reduce 
the use of resources.

Many people across the world are bedridden – be it due to 
illness, an accident or old age. Because those affected often 
cannot move or turn over by themselves, they often end up 
with very painful bedsores. In the future, it should be possi-
ble to avoid bedsores with the help of materials that can be 
programmed to entirely adapt their form and mechanical 
properties. For example, the body support of mattresses ma-
de from programmable materials can be adjusted in any gi-
ven area at the push of a button. Furthermore, the support 
layer is formed in such a way that strong pressure on one 
point can be distributed across a wider area. Areas of the 
bed where pressure is placed are automatically made softer 
and more elastic. Caregivers can also adjust the ergonomic 
lying position to best fit their patient.

Materials and microstructuring
Materials for applications requiring specific changes to 
stiffness or shape are being developed by researchers from 
Fraunhofer CPM, which is formed of six core institutes 
with the aim of designing and producing programmable 
materials. So, how can we program materials? “Essentially, 
there are two key areas where adjustments can be made: 
the base material – thermoplastic polymers in the case of 
mattresses and metallic alloys for other applications, in-
cluding shape memory alloys – and, more specifically, the 
microstructure,” explains Dr. Heiko Andrä, spokesperson 
on the topic at the Fraunhofer Institute for Industrial Ma-
thematics ITWM, one of the Fraunhofer CPM core institu-
tes. “The microstructure of these metamaterials is made 

up of unit cells that consist of structural elements such as 
small beams and thin shells.” While the size of each unit 
cell and its structural elements in conventional cellular 
materials, like foams, vary randomly, the cells in the pro-
grammable materials are also variable – but can be preci-
sely defined, i.e., programmed. This programming can be 
made, for example, in such a way that pressure on a parti-
cular position will result in specific changes at other regi-
ons of the mattress, i.e., increase the size of the contact 
surface and provide optimal support to certain areas of the 
body.

Stiffness and shape change can be locally adjusted by patterning a 
film. Below: Stacking foils of different heights allows the creation 
of a programmable material.
© Fraunhofer ICT
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Materials can also react to temperature or 
humidity
The change in shape that the material should exhibit and 
the stimuli to which it reacts – mechanical stress, heat, 
moisture or even an electric or magnetic field – can be de-
termined by the choice of material and its microstructure. 
“The programmable materials allow to adapt products to the 
specific application or person so that they are more multi-
functional than before. As such, they do not need to be 
swapped out as often. It is particularly interesting in the 
context of material saving and sustainability,” says Franzis-
ka Wenz, deputy spokesperson on the topic at the Fraunho-
fer Institute for Mechanics of Materials IWM, another core 
institute of Fraunhofer CPM. This can also create added va-
lue, whereby products are adapted to the individual needs 
of the users.

The journey to application
A single piece of material can take the place of entire sys-
tems of sensors, regulators and actuators. The goal of 
Fraunhofer CPM is to reduce the complexity of systems by 
integrating their functionalities into the material and redu-
cing material diversity. We always have industrial products 
in mind when developing the programmable materials. As 
such, we take mass production processes and material fati-
gue into account, among other things,” says Wenz. The ini-
tial pilot projects with industry partners are also already un-

derway. The research team expects that initially, programm-
able materials will act as replacements for components in 
existing systems or be used in special applications such as 
medical mattresses, comfortable chairs, variable damping 
shoe soles and protective clothing. “Gradually, the proporti-
on of programmable materials used will increase,” says An-
drä. Ultimately, they can be used everywhere – from medici-
ne and sporting goods to soft robotics and even space re-
search.

Left: Unit cell made up of structural elements; Center: Material structure comprised of multiple cells; Right: 3D-printed demonstrator.  
© Fraunhofer ICT
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Working interactively 
with mixed-reality 
factory layouts

The factories of the future have significant demands to meet – including 
the ability to adapt to production processes quickly and function within 
tight spaces that come at a high operating cost. Mixed reality can provide 
efficient support for factory planning in exactly this kind of scenario. 
Through their HoloLayouts software, researchers at the Fraunhofer Institu-
te for Manufacturing Engineering and Automation IPA have developed an 
application in which multiple people can collaborate interactively on 
creating factory layouts that use space efficiently. The factory planning 
process can be experienced in a virtual environment, with changes made 
live and in real time.

Today’s factories are often planned on computers. The disad-
vantage of this approach is that it is difficult to get production 
employees involved in the process since the software usually 
needs to be operated by an expert. However, input from pro-
duction employees is an essential part of creating the right 
layouts and spaces. Production processes are also evolving 
quickly, requiring factory buildings to be converted and exten-
ded. Battery production is a prominent example of an area in 

which processes are changing rapidly as a result of innovati-
ons in products and production technologies. These challen-
ges are what led Fraunhofer IPA’s researchers to develop an 
application for mixed-reality (MR) factory planning. HoloLay-
outs came about as part of the DigiBattPro4.0 – BMBF pro-
ject (funded by the German Federal Ministry of Education and 
Research BMBF), whose aim is to achieve full digital transfor-
mation in the area of battery cell production.
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Mixed reality – the best of all worlds
“The spaces used for battery production cost a lot to run 
due to the specific requirements that the processes involve, 
such as clean rooms and dry rooms. They’re also usually 
pretty scarce areas. Production innovations require versatile 
flexible design options in the future. The factory of the futu-
re has to be changeable,” says Christian Kaucher, a re-
searcher at Fraunhofer IPA. “With HoloLayouts, we’re res-
ponding to this need and making a space-efficient, flexible 
planning possible that allow layouts to adapt quickly to new 
product and production technologies.” Together with collea-
gues Günther Riexinger and Markus Sasalovici, and with the 
aid of the Unity development environment, Kaucher has 
managed to harness the key advantage of the mixed-reality 
tool: It enables multiple people to interact with one another 
in the process of planning a factory, something that is not 
generally possible in conventional computer-based 3D plan-
ning tools. In contrast to virtual reality (VR), there is no par-
tition between the employees and the environment – along-
side virtual models, they are still able to see the actual envi-
ronment and can interact with other people involved in the 
planning process.

Fine-tuning and validating factories
This has been made possible through combining the Holo-
Layouts software and the hardware it requires to run, Micro-
soft HoloLens 2. This mixed-reality headset projects the vir-
tual planning environment directly into users’ field of vision. 
Users can then pick up, move, slide, scale and position in-
dividual objects such as machines or workpieces, and a ca-
talog is available for adding new objects. It is also possible 
to adjust distances between objects and aisle widths, for 
example. In miniature mode, users can start by drafting a 
range of layout options and looking at an overview of the 
plan. The layouts are then displayed in their original size in 
1:1 mode, allowing them to be validated on the spot. “This 
makes it possible to identify planning flaws early on since it 
gives employees a realistic view of what the factory environ-
ment plan looks like,” says Kaucher, pointing out the advan-
tages of the two view options. Employees can also work as a 
team in both modes and work on layouts together. A Shared 
Session can be started as a way of adding more users, either 

in the same space (Co-Located mode) or in multiple locati-
ons (Remote mode). Co-Located mode displays the model to 
all the participants at exactly the same point in the space, 
making it easier for them to discuss specific aspects of the 
layout. The application’s intuitive design means that even 
employees with no experience of MR can take part in the 
planning process.

HoloLayouts tested in initial applications 
involving VARTA
HoloLayouts has already proven itself in practical testing as 
part of the DigiBattPro4.0 project. The mixed-reality appli-
cation was used to plan a new area containing two raw ma-
terial supply stations for big bags and a range of peripheral 
devices, such as dust filters. The planning process was con-
ducted in collaboration with VARTA Consumer Batteries 
GmbH & Co. KGaA, and employees particularly praised the 
application’s ability to provide a good understanding of the 
space being planned and its intuitive nature.

HoloLayouts has also been used in the Center for Digitalized 
Battery Cell Manufacturing (ZDB) to plan an assembly line 
for 21700 lithium-ion battery cells. Battery cell production 
comprises the processes of manufacturing electrode strips, 
assembling the cells using electrodes and other compo-
nents, and finishing the cells. A production line was created 
at Fraunhofer IPA for the purpose of assembling the cells, 
the second of these steps. “We were able to bring HoloLay-
outs into play as part of this, which allowed us to create and 
test layouts that used the limited space available very effi-
ciently,” says Kaucher.

Model of a glove box – a container that is hermetically sealed 
against the environment and is gastight – in HoloLayouts.  
© Fraunhofer IPA/Rainer Bez

Inspecting a model in HoloLayouts. © Fraunhofer IPA/Rainer Bez
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A western blot is a laboratory method in the fields of mole-
cular biology, biochemistry, immunogenetics and other mo-
lecular biology disciplines. It is used to separate proteins 
from a complex mixture by size which allows the identifica-
tion of specific proteins. Western blots can also be used to 
determine the size of a protein of interest and measure the 
amount of protein expression. The technique can be divided 
into three main steps: 

1. Separation of the proteins based on their molecular 
weight through gel electrophoresis.

2. Transfer of the results from the separation to a membra-
ne (usually nitrocellulose or PVDF membrane).

3. Incubation of the membrane with label antibodies speci-
fic to the target protein. 

After the completion of the three main steps, the unbound 
antibody is washed off and the film gets developed. As the 

W
MED focus 

W for Westernblot
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antibodies are specific to the target protein, only one band 
should be visible on the membrane. The thickness of the 
band indicates how much protein is present. 

Gel electrophoresis 
Most commonly, the gel is a polyacrylamide gel and buffers 
are loaded with sodium dodecyl sulfate, unfolding the pro-
teins into linear chains and charging them negatively. When 
voltage is applied, smaller molecules migrate faster through 
the gel towards the positive electrode. The right voltage is of 
upmost importance, as a high voltage can overheat and de-
stroy the bands. 

Western blot uses two different types of agarose gel: sta-
cking gel to concentrate all proteins in one band, and sepa-
rating gel that allows the separation of the proteins in dis-
tinct bands according to their molecular weight. The  
stacking gel is slightly acidic and is porous due to the lower 
acrylamide concentration. The separating gel is basic and 
has narrower pores because of a higher polyacrylamide con-
tent. 

Blotting
Following the gel electrophoresis, the proteins are transfer-
red from the gel onto a solid support membrane, making the 
proteins accessible to antibody detection. The main method 
for the transfer is electroblotting, which uses an electric 
field oriented perpendicular to the surface of the gel, pul-
ling proteins out of the gel and move into the membrane. 
This can be done in semi-dry or wet conditions with wet 
conditions being more reliable as the gel is less likely to dry 

out. The blotting membrane is placed between the gel and a 
positive electrode with a fiber pad at each end and filter pa-
pers to protect the gel and the membrane. Close contact of 
the gel and the membrane is important to ensure a clear 
image. The negatively charged proteins migrate from the gel 
towards the positive electrode, thus transferring to the 
membrane. 

Nitrocellulose membranes have a high affinity for protein as 
well as a good retention potential. However, reprobing is im-
possible with this type of membrane. PVDF membranes on 
the other hand allow reprobing and provide better mechani-
cal support but the background is higher, making careful 
washing important. 

Blocking
Blocking prevents antibodies from binding to the membrane 
nonspecifically. The most commonly used blockers are BSA 
and non-fat dry milk. The blocking agent binds to nonspeci-
fic protein-binding sites on the membrane. Therefore, anti-
bodies bind only to their target protein. 

Antibody incubation
Two types of antibodies are used in Western blot: primary 
and secondary antibodies. First, the membrane is incubated 
with the primary antibody, which binds to the target protein. 
After washing to reduce background and to remove unbound 
antibody, the secondary antibody – or label antibody – binds 
to the primary antibody. The label antibody is linked to a re-
porter enzyme that produces color or light which allows it to 
be detected and imaged. 

Protein detection and visualization
The signal of the secondary antibody is captured on a film 
which is usually developed in a dark room. It allows for 
the detection of the target protein’s location as well as 
the densitometry. Size approximations can be taken by 
comparing the protein bands to the marker. Several de-
tection systems are available for protein visualization, 
such as colorimetric detection, chemiluminescent de-
tection, radioactive detection, and fluorescent detection. 
The electrochemiluminescence system is the most com-
mon method.

Theresa Hübner
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€60 million committed 
to establish AI and 
robotics in healthcare

The EU project TEF-Health aims to test and validate innovative artificial 
intelligence (AI) and robotics solutions for the healthcare sector and ac-
celerate their path to market. It is led by Prof. Petra Ritter, who heads the 
Brain Simulation Section at the Berlin Institute of Health at Charité (BIH) 
and at the Department of Neurology and Experimental Neurology of Chari-
té – Universitätsmedizin Berlin. The 51 participating project partners from 
nine European countries will receive funding to the tune of about €60 mil-
lion , with half coming from the European Commission under its Digital 
Europe program and half from national funding agencies. Some €2 million 
of the EC funding will go to the BIH.

Technological advances in the field of AI and robotics 
are being made at a breathtaking pace – and the health-
care sector is not spared from these developments. Yet it 
goes without saying that new medical devices and proce-
dures must first prove their safety and usefulness before 
they can be adopted in clinical practice. In the Europe-
an Union, the areas of AI and robotics, which are set to 
have a far-reaching impact on the healthcare sector, 
especially have to meet high quality requirements, but 
there is still a lack of testing infrastructure for develo-
ping standards, validating innovations, and certifying 
new products.

This is precisely where the Testing and Experimentation Fa-
cility for Health AI and Robotics (TEF-Health) comes in. The 
new project, supported by the EC and national funding 
agencies with a total of about €60 million, aims to “facilita-
te and accelerate the validation and certification of AI and 
robotics in medical devices,” explains Prof. Petra Ritter, 
who coordinates the consortium and heads the Brain Simu-
lation Section at the Berlin Institute of Health at Charité 
(BIH). Some €2 million of the EU funding will go directly to 
the BIH at Charité. In total, 51 academic and private part-
ners from nine European countries are involved in the pro-
ject, integrating existing infrastructures as well as building 
new ones. The project officially kicks off on 1 January 
2023.

Putting new technology through the pace
“With TEF Health we mainly want to test novel AI ap-
proaches in real-world scenarios,” says Ritter. This includes 
new software used in areas such as patient care and diag-
nostics, as well as devices controlled by artificially intelli-
gent programs, some of which are designed for direct use on 
humans – such as surgical and nursing robots. “We will eva-
luate how to facilitate market access and acceptance of the-
se smart technologies,” Ritter reports.

The plan is for the project partners to develop new regulato-
ry and ethical requirements, including, for instance, stan-
dardized testing protocols and certifications or a specific 
code of conduct for use of the technology. In addition, the 
necessary technical and administrative procedures must be 
developed and created. Also on board the TEF-Health pro-
ject are therefore leading hospitals, universities, and clini-
cal research institutions such as Sweden’s Karolinska Insti-
tutet, as well as state-designated testing organizations such 
as German safety inspector TÜV and the National Metrology 
Institute of Germany and its French counterpart, the “Labo-
ratoire national de métrologie et d‘essais,” or LNE for short. 
The newly created evaluation resources and infrastructure 
will be made available to industry in the future in the form 
of fee-based services. “Widespread use of these compre-
hensive testing and evaluation tools will not only accelerate 
market access for innovative AI and robotics technologies, 
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but will also ultimately boost public confidence in these 
new developments,” explains Ritter.

Getting to market faster
The TEF-Health project has the express aim of generating 
and consolidating sustainable collaborations between in-
dustry, academic research, and other players. “Long-term 
partnerships in innovation networks have shown to provide a 
particularly favorable environment for the transfer of tech-
nology from research to practice,” Ritter explains. “What’s 
more, close cooperation between the various partners avoids 
duplicating work already done.” This, she says, makes sure 
investments are used for highest impact. The close collabo-
ration will also help to ensure that going forward research 
findings are translated more quickly into new products and 
services. Ultimately, the entire value chain in AI and robo-
tics technologies for healthcare will benefit from this – 
which in turn will “increase the prosperity and quality of life 
of society as a whole,” predicts Ritter.

So in the end, TEF-Health will contribute to Digital Europe’s 
overall aim of increasing the effectiveness, resilience, and 
sustainability of European health and care systems and re-
ducing healthcare delivery inequalities in Europe, while en-
suring compliance with relevant legal, ethical, quality, and 
interoperability standards and requirements. Or, in Ritter’s 
words: “With TEF-Health we want to help ensure that the di-
gital transformation of our healthcare system occurs safely 
and for the benefit of all – as articulated in the BIH’s missi-
on of “turning research into health.”

About the Berlin Institute of Health at Charité 
(BIH)

The mission of the Berlin Institute of Health at Charité 
(BIH) is medical translation: transferring biomedical re-
search findings into novel approaches to personalized 
prediction, prevention, diagnostics and therapies and, 
conversely, using clinical observations to develop new 
research ideas. The aim is to deliver relevant medical 
benefits to patients and the population at large. As the 
translational research unit within Charité, the BIH is al-
so committed to establishing a comprehensive transla-
tional ecosystem – one that places emphasis on a sys-
tem-wide understanding of health and disease and that 
promotes change in the biomedical translational re-
search culture. The BIH was founded in 2013 and is 
funded 90 percent by the Federal Ministry of Education 
and Research (BMBF) and 10 percent by the State of 
Berlin. The founding institutions, Charité – Universi-
tätsmedizin Berlin and the Max Delbrück Center, were 
independent member entities within the BIH until 
2020. Since 2021 the BIH has been integrated into 
Charité as its so-called third pillar. The Max Delbrück 
Center is now the Privileged Partner of the BIH.

■ Contact
Anna-Louisa-Karsch-Str. 2
10178 Berlin
info@bih-charite.de
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MDR and IVDR: 
considerations for your 
application process

The European Medical Device Regulations (MDR) and In Vitro Diagnos-
tic Device Regulations (IVDR) came into effect in May 2017. Both are 
mandatory now after a transition period. However, there are still uncer-
tainties among companies regarding both regulations. The central 
Question marks are, that EUDAMED have not yet been provided, the 
number and availability of Notified Bodies is still very limited, and there 
are uncertainties regarding the data required for clinical evaluation and 
its collection. The last point is especially true for so-called orphan or 
legacy devices.

On the first of December the Medical Technology Cluster, 
together with the Bavarian State Ministry of Economic Af-
fairs, Regional Development and Energy invited interested 
and affected parties to an information session. The topics 
were „MDR: findings and deficiencies encountered – opti-
ons“, „The IVDR is in effect: how to use the transition pe-
riods efficiently“ and „Certification-relevant collection of 
clinical data“. 

The presentations to these three important topics were held 
by Stefan Bolleininger, be-on-Quality GmbH, Dr. Kerris 
Klug, Metecon GmbH and Dr. Leslie Hammermüller, AKRA 
Team GmbH, respectively. 

Common factors are delaying the certification 
process
Stefan Bolleininger the CEO of be-on-Quality is a consultant 
for risk management, quality management, regulatory af-
fairs and development processes. His main area of expertise 
is the quality support of development projects of medical 
device manufacturers. He presented common topics that 
cause a longer certification process. The average certificati-
on duration is 18/24 month for MDR and IVDR. What can 
manufacturers do to speed this process up? He reduced the 
data and experience he has, down to common problems. 
Avoiding these can significantly reduce the time the review 
process takes. The main factors to consider are the:
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Post Market Clinical Follow-Up (PMCF)
Existing devices and new Standards
An unclear benefit Risk calculation
MDCG Guidance problems
Cybersecurity not considered
MDR not provided
An incomplete usability validation

It is expected that the pressure on the notified bodies will 
only increase in the next two years due to a high number of 
previously valid certifications running out that must be re-
newed under the new MDR and IVDR. 

IVD manufacturing companies need to take 
action now
Dr. Kerris Klug provided informationen on using the transi-
tion periods efficiently when gaining IVDR certification for 
your product. She urged producers of IVD devices to take 
action now, because the process from the preparation to 
the final certificate takes years. The long duration of the 
process is caused by the notified body shortage on one 
hand and largely incomplete submissions on the other 
hand. 

She advises companies that they should prepare properly to 
spare the notified body from doing their gap analysis for 
them. The notified body doing the gap analysis is expensive 
and takes a long time. The proper preparation for the sub-
mission takes up to six months both for an update of the 
technical documentation and for an update of the QM-Sys-
tem. The search and match up with a notified body can take 
up to a year. After those steps the certification process is 
just starting, it will take up to two years. Planning the adap-
tation process of IVD products is thus key. 

Four important steps when preparing a IVDR submission 
are:
1. Doing your own gap analysis.
2. Make a project management plan, prioritise where to 

start your update process.
3. Start the process. Train employees and prepare templa-

tes for the documentation.
4. Get external help! Experts can help streamline the re-

view process. 

Her main take home message was “get started now” and she 
tried to calm some of the fears of the companies. Not all docu-
ments have to be made from scratch, not alle study date needs 
to be newly collected and a study is not always necessary.

Clinical evaluation
Leslie Hammermüller presented the aspect of clinical eva-
luation. An aspect that is still connected with a lot of uncer-
tainity on the manufacturing site. She explained understan-
dable but with enough detail what Article 61 contains and 
means for the manufacturer. She emphasized the importan-

About Forum MedTech Pharma e.V. –  
Europes biggest network in the health and  
medical technology industry

At the core of the network is the identification of the 
needs, challenges and suggestions of all players in the 
industry and the promotion of communication between 
them. The nationally and internationally oriented Forum 
MedTech Pharma supports its members through indivi-
dual consulting, exchange platforms, events and parti-
cipation in funding projects. Thanks to the large pool of 
experts from members and network partners and the di-
versity of projects in day-to-day business, the associati-
on has extensive expertise.

Forum MedTech Pharma organizes various networking 
platforms for its customers and members – including 
specialist conferences, workshops, expert circles, con-
gresses, trade fairs, industry meetings and B2B partne-
ring. In addition, the association is involved in strategy 
processes and projects of the German government. The 
association supports its members individually in their 
search for cooperation partners and funding programs 
and creates access to information platforms, member 
and further education databases.

The content of the events and projects is adapted to the 
current needs of the companies and institutions as well 
as society and the economy.
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ce of staying up to date with both the clinical evaluation and 
the planning and reporting of the process as well as with the 
summary of safety and clinical performance. 

Cybersecurity
Many medical devices are used in combination with a compu-
ter. The need for cybersecurity is thus obvious. Especially the 
sensitive data associated with our health, that is often genera-
ted by or used for medical devices, needs to be protected. The 
MDR is not neccessarly requiering a cybersecurity assessment. 
If that is putting a halt to your certification process in many ca-
ses, you can refute to do it. The MDR only needs to consider 
and document the connectivity of the device. That does not 
mean that the cybersecurity should not be evaluated. How 
would you feel if your medical data was leaked, not because of 
a gap in the hospital cybersecurity, but in the device meant to 
help you itself. Other countries are further in considering the 
risk that cybersecurity is. For the MDR process you could look 
into the FDA and Korean cybersecurity guidance. 

Sara Hoffstedde

About Medical Valley

The Medical Valley European Metropolitan Region Nurem-
berg (EMN) is a leading international healthcare cluster.

Highly specialized research institutions as well as nu-
merous internationally leading and emerging compa-
nies are active here. With the aim of jointly finding so-
lutions to the challenges of healthcare today and tomor-
row, these cooperate closely with world-renowned he-
althcare research institutions.

In combination with the international market and com-
petitive position of individual players, this provides op-
timal conditions to enable rapid development of pro-
ducts, processes and services.

Numerous significant product innovations have come to 
market from the research laboratories of the Leading-
Edge Cluster in recent years.
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Kistler Group
Kistler is the global market leader for dynamic 
pressure, force, torque and acceleration mea-
surement technology. Customers in industry and 
scientific research benefit from Kistler’s experi-
ence as a development partner and its unique 
sensor technology, enabling them to optimize 
their products and processes so as to secure 
sustainable competitive edge. 

Demands in the industry are rising

Manufacturers of medical devices face several 
challenges. While regulatory requirements and 
customer expectations regarding quality assur-
ance, transparency, traceability, and documenta-
tion are on the rise, parts are becoming more 
complex while prices are declining. Kistler aims to 
help manufacturers throughout the world achieve 
the highest quality standard at each stage of 
production and to reduce operating costs. 

Comprehensive portfolio for medical 

device manufacturing

Kistler’s portfolio for medical device manufactur-
ers combines intelligent, modular process 
monitoring systems, miniature pressure, force 
and torque sensors, and digital tools for en-
hanced connectivity. The solutions enhance 
medical device manufacturing across the entire 
value chain – from micro-molding/injection 
molding, assembly and joining systems, to testing 
and quality assurance. Kistler supports its 
customers from design concept through product 
development and qualification to production. The 
solutions enable customers to achieve zero-
defect production, enhance process stability, and 
implement product traceability with a reduced 
outlay on documentation.

Measuring cavity pressure:  

the key to zero-defect production

Cavity pressure is a direct criterion for determin-
ing part quality during the production of plastic 
components, as it reflects the conditions during 
the injection process. As a result, cavity pressure 
plays a key role in transparent process monitor-

ing. Kistler offers an extensive range of high-
precision pressure sensors as well as the Como-
Neo system for automatic process monitoring and 
analysis in injection molding. Together, they 
enable the automated separation of scrap parts 
on the basis of cavity pressure measurements – 
the goal being zero-defect production. 

FDA- and MDR-compliant quality testing

In turn, the new maXYmos TL ML process 
monitoring system helps improve the production 
quality of medical devices during joining and 
assembly processes and in testing procedures. 
To develop the latest version of its tried-and-
tested maXYmos system, Kistler has joined forces 
with partners in the mechanical engineering and 
plant construction industry. The maXYmos TL ML 
was launched in May 2020, offers FDA- and 
MDR-compliant functionalities and can easily be 
qualified and validated for integration into existing 
quality management systems. 

Company Profile

At a glance

Kistler’s portfolio for medical device manu-
facturers:

 ■ A wide range of highly sensitive, small, 
and extremely robust piezoelectric sensors 

 ■ Process monitoring system ComoNeo for 
injection molding with several features 
for increased process transparency and 
stability offering OPC UA-based data 
exchange

 ■ Process monitoring system maXYmos for 
assembly and joining processes, offering 
OPC UA interface, and the latest addition, 
maXYmos TL ML, offering additional FDA 
and MDR compliance

 ■  Digital tools for enhanced connectivity, 
e.g., the digital charge amplifier 5074B

 ■  Extremely robust connecting cable 
(1900A23A) for highly dynamic applica-
tions in machine environments, designed 
to withstand at least 10 million bending 
cycles

Process monitoring system ComoNeo for injection 
molding includes several features to optimize pro-
cess transparency and stability, e.g., online quality 
prediction for each part being produced. 

Process monitoring system maXYmos TL ML for as-
sembly and testing is ideal for small measurement 
ranges and is FDA- and MDR-compliant.

mailto:info@kistler.com
http://www.kistler.com
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European Commission 
listens when medical 
device innovators 
engage

Chris Whitehouse, an expert on medical technology policy at Whitehouse 
Communications updates readers on changes to the timelines for  
implementation of the EU’s Medical Devices Regulation and highlights  
the need for the sector to engage with the European Commission to  
ensure appropriate regulatory outcomes.

If there’s one thing that COVID-19 demonstrated for the 
European public health strategy it is the need for resilient 
healthcare systems to tackle unexpected crises effectively. 
Decision makers need to develop fit for purpose regulations 
not only to guarantee safety but also to facilitate innovati-
on.

 The EU Medical Devices Regulation (MDR) is intended to 
meet that test, and introduces the most significant overhaul 

of key regulations for the medical devices sector in more 
than 20 years. 

While a 3-year transitional period was originally foreseen for 
the implementation of the key provisions of the MDR, last 
month the Commission proposed an extension in response 
to growing challenges faced by a range of key stakeholders. 
Understanding the current state of play and future timeline 
for change are key for the medtech sector’s future planning. 
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The MDR replaces the EU Medical Device Directive 
(MDD). The most important changes brought by the new 
legislation include enhanced safety and performance re-
quirements, technical documentation, and clinical data 
and evaluation requirements. The legislative change requi-
red all medical devices certified under the MDD to be re-
certified on the basis of MDR by 26th May 2024. Yet, there 
is a growing risk that the new certification will not be issu-
ed in time for a large number of products due to the grave 
shortage of capacity in the “notified bodies” set to under-
take this work.

According to an Information Note from the Commission to 
the Council, so far, notified bodies have received 8,120 ap-
plications from manufacturers and have issued 1,990 certi-
ficates under the MDR. The estimation from notified bodies 
is that the number of MDR certificates issued by May 2024 
may reach around 7,000 if the current rate of certificate is-
suance continues with no changes to current conditions. As 
the Commission stressed in the Information Note, this is in 
stark contrast to 22,793 valid certificates issued under the 
MDD. 

Addressing this regulatory stumbling block, the Commis-
sion has now proposed to extend the transitional period 
for the certification of medical devices with staggered 
deadlines depending on the risk class of the device. The 
EU Health Commissioner, Stella Kyriakides suggested 
that deadlines could be 2027 for class III and class IIb 
devices (devices in higher risk categories) and 2028 for 
class IIa and class I devices (lower risk devices) that need 
the involvement of a notified body in the conformity as-
sessment. Kyriakides’s recommendation was supported 
by European Council members at the Employment, Social 
Policy, Health and Consumer Affairs’ (EPSCO) session 
held on 9th December. In terms of next steps, the Com-
mission aims to provide the legislative proposal to the 
Council and the European Parliament for consideration 
early this year (2023). 

The Commission’s Medical Device Coordination Group 
(MDCG) also published a position paper aiming to achie-
ve a common understanding of and a uniform approach to 
the application of Article 97 of the MDR. This article fo-
resees that competent authorities can temporarily allow 
devices that do not comply with the MDR to continue to 
be placed on the market if they do not present an unac-
ceptable risk to the health or safety of individuals or to 
public health. The position paper suggests that Member 
States apply article 97 in cases where manufacturers ma-
ke reasonable efforts to obtain certification under the 
MDR but the conformity assessment by a notified body 
has not been concluded it time.

With the medical devices sector in Europe experiencing 
continuous and rapid development, decision makers intro-
duced the MDR as part of their effort to regulate the indus-
try in a manner that facilitates innovation while ensuring 
European patients’ safety. The need for the extension of the 
transitional period for the issuing of certificates for medical 
devices under the MDR shows that businesses in the sector 
need closely to follow policy and regulatory developments 
and engage with decision makers to ensure that the imple-
mentation of the legislation is appropriate, proportionate 
and timely. 

Questions about or comments upon this article can be addres-
sed to the author at chris.whitehouse@whitehousecomms.com

Chris Whitehouse

Director of MedTech Policy at Whitehouse  
Communications

mailto:chris.whitehouse@whitehousecomms.com


Preview 

Functional Safety

Examinations with devices for imaging diagnostics must be 
functionally safe. Until now, this was ensured by special 
controllers that were used in addition to the application pro-
cessors in the device control. With the new multi-core pro-
cessors certified for functional safety applications, medical 
device manufacturers can now also integrate functional 
safety control on the application processor without much ef-
fort, for which FuSa-qualified Computer-on-Modules are 
particularly suitable.
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