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Editorial

Development and trends reflected by the times

A population rapidly growing worldwide In the particular case:
demands new 'medical technologies? solutions At this point, | would like to thank especialysfor
using efficient and sustainable healthcare. commitment, Dr Siegfried Balleis who wrote the for-

ward for our publication from 1999 to 2013.

Devices for environmental monitoring devel-
oped by industry stand in the focus of diagnostics S~
for laboratory applications as well as in the wm QMJ\
medical field of cancer detection and support
with therapies for tumours, diabetes and asthma. Walter First, Managing Director
With help and advice, experts from various
areas stand by your side when it comes to You can also find this publication on the
troubleshooting, among other things: Internet at  www .media -mind.info
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Valley? in the Nuremberg Metropolitan

Region? Masthead:
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digitalisation in the medical sector? Hans-Bunte-Str. 5
= How can a lengthy, risky and expensive 80992 Munich/Germany

Phone: +49(0)89/235557-3

process for the market approval of medical Telefax: +49(0)80/ 23 55 5747

devices be overcome?

E-mail:
= Where can a perfect imaging support safe mail@media-mind.info
and effective surgical action? www.media-mind.info
= Which competency in new developments Managing director: Walter First, Jirgen Bauernschmitt
and system adjustments in laboratory and Design + DTP: Jirgen Bauernschmitt
hospital construction is essential? Prepress: media mind GmbH & Co. KG
= Can sensor technologies cgqtrlbute to a Responsible editor llse Schalwegg
mobile and comfortable training analysis? ,
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« What potential developments are offered by
new visualisation methods in surgery? Printed by: Druckerei Frischmann, Amberg
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Competence in laboratory and

hospital construction
Contact: HT Labor + Hospitaltechnik AG

Several
Sensor Chips

Sensor with Printed Polymers and Nano Materials
for the use of Disposables in Diagnostics

Contact: Univ.-Prof. Dr. rer. nat. Bernhard Wolf,
M.A. Karolin Herzog, TUM, Heinz-Nixdorf-Lehrstuhl
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Foreword

Global trends stimulate market growth
and determine the opportunities within
the medtec industry. Due to the demo-
graphic trend we can expect that almost
50% more people will be living on this
planet by 2050. At the same time life
expectancy is rising, resulting in an in-
crease of illnesses. This is leading to a
higher need for prevention, diagnostics,
therapy and rehabilitation in healthcare.
Innovative medical technology and ser-
vices are required in order to enhance the
effectivity and efficiency of healthcare for
the benefit of the patients, while simul-
taneously, keeping healthcare systems
affordable worldwide.

Already today in Bavaria, innovative
solutions are being developed and globally
commercialized in close cooperation be-
tween stakeholders in science, politics,
healthcare and industry. Successful dia-
logue platforms such as the National
Cluster of Excellence of Medical Tech-
nology earned by Medical Valley in the

European Region of

Nurnberg, strengthen the innovative and

Metropolitan

economic potential of the medtec compa-
nies located in Bavaria. This is done by
supporting the dialogue of engineers,
computer scientists, physicists, biologists
and other medical engineering experts
with physicians, health economists and
nursing scientists. It also generates a crea-
tive and business-orientated environment
within healthcare, it increases the global
market shares of Bavarian companies, it
catalyzes start-ups, and it creates and se-
cures jobs.

Prof. Dr.-Ing. Erich R. Reinhardt

Chairman of the
Medical Valley EMN Association Board



10

ter
MeadiCal Valley EMN

The Medical Valley European Metropolitan Region (BlYlis an internationally leading cluster in the filel
of medical technology. Here highly specialised reseh institutions, leading international companies
and at the same time many growing firms are at work Bre. They cooperate closely with institutions

known throughout the world in health research in thecluster seekin
healthcare challenges of today and tomorrow. This &aordinary conce
tion with the international market and competitive positions of the indi

g to find joint solutions for the
ntration of players, in combina-
vidual players, offers conditios

that make it possible to develop products, processesdservices from ideas faster. How outstanding this
cluster is was emphasised in January 2010 when itsvaamed the top national cluster by the Federal

Ministry of Education and Research (BMBF).

Medical Valley B
An ideal eco-syste
for developing _
medical devices

In the Medical Valley, science
and business find optimum re
search and development conditi
ons available and benefit from th
growing expertise and internatio-
nal competency in developin
and marketing medical techno
logy devices. From the researc
labs of the top cluster, in the las
few years alone, numerous signi-
ficant product innovations hav
come onto the market. For in-
stance, Siemens Healthcare dev
loped the first medical whole-
body scanner, magnetic resonan-taken up a top position in patent
ce tomography (MRT) and po- applications in the fields of dia-
sitron  emission tomography gnostics, surgery and identifica
(PET) combined in one system. tion.

Thanks to it, the position of
organs in the body, their function As a cluster management organ
as well as cell metabolism can allsation, since 2007 Medical Valle
be recorded at the same time. EMN.V., an association currently
This procedure opens up new functions with 160 members from
possibilities for diagnosis and business, science, healthcare, ne
therapy of diseases like cancerworks and politics. The central
and dementia. Germany-wide, tasks of cluster management ar
Medical Valley EMN has already further development, coordina-

Leading Cluster Medical Valley EMN

In Medical Valley worldOs leading diagnostic imagisystems are developed
- and produceds

tion and marketing of the cluster.
Concrete selected activities of
- Medical Valley are current global
coordination of the BMBF top
cluster (45 R&D projects with a
- total project volume of more than
y E 80 million), management of
the *Model Region for Digital
Health Business in Franconia?
>t{over E 8 million in its total pro-
ject volume with a focus on
elOptimisation of the Medication
Process" and subsidised by the




Smart sensors support diagnosis and therapy

valley centre in Forchheim by
2016. In connection with opera-
ting Medical Valley Centre
Erlangen, young entrepreneurs
are supported in obtaining capital
(public or private capital) and in
setting up distribution and mar-
keting structures. In Medical Valley
Centre Erlangen alone, in recent
years 600 jobs have been created
(direct jobs without secondary
effects). Other services of
MVEMN include subsidy coun-
selling and recruitment, oppor-
tunities for networking (events,
workshops, advance training,
communities of practice) and
marketing support (inbound and
outbound). m

Bavarian Ministry of the Eco-
nomy), management of the ZIM
cooperation network  1lnno-

than 110 patent and invention
applications have been filed and
over 220 publications have beenlIn the Medical Valley EMN Top

Plan.NET? (currently 12 compa-
nies and three research institu-
tions: focus is on implants, trans-
plants and bone replacement
materials®) and another project
supported by the Bavarian Ministry
of the Economy, 'Science2Market.2
In addition, there is MVEMN,
consortial partners of InnoLIFE,
a high-powered European con-
sortium currently competing in
connection with Horizon2020
for the knowledge and innovation
community !Healthy Living &
Active Ageing.2

published.

With the activities of the last five

years, Medical Valley has provi-
ded proof of being able to accele-
rate commercialisation of ideas
through management of R&D

allocations. Merely in connection
with the top cluster, healthcare
economic estimates of R&D pro-

jects show that the potential for As a service, Medical Valley ope-
savings of some estimated projectsrates Medical Valley Centre
annually comes to a total oE 7.5 Erlangen, one of the most suc-
billion for all of Germany. In cessful German innovation and
addition, gross sales potential of startup centres focused on medi-
the products and services develo- cal technology, currently with 35
ped have already reached an estistartup and growth companies
mated E 700 million. From the and with a stake in setting up an
top cluster projects alone, more additional medical

Innovative technologies for health
promotion and prevention =

Cluster, research institutions, inter-
nationally renowned companies as
well as healthcare providers in the
field of medical technology are set-
ting standards worldwidew

Contact:

JSrg Trinkwalter

Medical Valley EMN e.V.

Hemkestr. 91

91052 Erlangen

Phone: +49 9131 5302-863

E-Mail:
joerg.trinkwalter@medical-valley-emn.de
www.medical-valley-emn.de

11
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Digitization in Medicine:

High Tech Trends at the International Congres
IMedizin Innovativ £ MedTech Pharma 20142

ODigital HealthO in its various facets and applicai fields was a priority theme of
the OMedizin Innovativ B MedTech Pharma 20140 cawreeld from July 2-3 at
the congress and fair center in Nuremberg. With 90@articipants, the congress
has become one of the most important meeting pointsdr the health sector in
recent years.

Medicine and innovation %
these terms are inseparabl

solutions such as the evaluationis about creating completely
yof complex image data, tools new solutions for efficient

linked. In each phase of the for hospital logistics or naviga- health care, realized by the IT

history of medicine, the conti-
nuous expansion of medica
knowledge and the develop-
ment of technical solutions
have played a central
From the very beginning,

medicine has been character

ised by a high level of inter-
disciplinarity. In recent years, ¢

comparatively new discipline
has evolved as the main drive

of innovation in medicine: the
opportunities of information

technology have triggered a

trend towards digitization in all
areas of the healthcare indus
try, the highlight of which is
yet to come.

At the plenary session Pro-
fessor Christoph Thuemmler,
Institute for Informatics and
Digital Innovation, Edinburgh
Napier University, showed that
the recent developments of IT
are much broader and funda
mental than some years ago.

Innovations that will be possi-

role.

tion aids for surgery. Instead, it progress.
I

QD

=

100 exhibitors presented innovative technologies amproducts: Skeleton Edgar
belongs to the OPeter BrehmO company and cycles witarTum-joints =

ble are not limited to technical
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Key-Note-Speaker Prof. Christoph Thuemmler, Instituter Informatics and Digital
Innovation der Edinburgh Napier University, gives aoutlook on the digital future
of medicines

with a large exhibition with
over 100 exhibitors, the con-

Networking at its best: state reception
at the Imperial Castle Nuremberg

r
ogress provided ideal condition
s to connect participants from

representatives to scientist
and clinical users has been
unique feature from the begin-
ning of the congress. The two

erational market-related topics

various disciplines. The variety
/of participants from company

vJ

2]

(o))

intensive and highly efficient
days of 2Medizin Innovativ? gave
international  participants the
opportunity to acquire new know-
ledge and expand their contact
network, giving them a competi-
tive edge in the global market.

The congress was supported
by the Bavarian Ministry of
Economic Affairs and Media,
Energy and Technology. As in
previous years, the BMBF
(Federal Ministry of Education
and Research) Symposium
aMedi-WING + Nano &

Materials Research? was includ-
ed in the congress agenda.

Further information:
www.medtech-plarmade

Save the date:
Partnering for
MedTech & Pharma
Cooperation Event
17.06.2015

Medizin Innovativ
MedTech Pharma
Congress & Exhibition
29. - 30.06.2016

Author:
Marlene Klemm

Forum MedTech Pharma e.V.
Chairman of the executive committee
Prof. Dr. Michael Nerlich

Office:

Gewerbemuseumsplatz 2
90403 Nuremberg/Germany
Phone: +49 911 - 20671 330
Fax: +49 911 - 20671 788
info@medtech-pharma.de
www.medtech-pharma.de



The city of Erlangen and the Euro-

pean Metropolitan Region of

Nuremberg (EMN) have a strong

association with medical technolo

gy. The EMN’s strategic develop-

ment statement identifies 2medi-

cine and health®, a technologicall

significant area of expertise an

growth, as particularly capable

development. There was earl

recognition that healthcare services

were under greater demand than

to the population’s increasing aware-

ness of health issues, and that

aging population would mean a signi

flcant_ mc_rease in the mCIdence_ 0 Medical Valley Start-up and Innovation Centre in Engen,

certain illnesses. The resulting in the heart of the EMN=

challenges for healthcare provisio

care management, medicine re-health market and an export| sure on companies is high. Increas-

search and pharmacy have spawnethoom are just some of the positive ingly, regions have to compete

new treatment methods, medicines aspects. with each other for the qualified

and diagnostic procedures. New Nevertheless, competition in the workforce. The regional economy

markets, an increasing secondaryhealth market means that the pres- and academia have the chance to
position themselves in these spheres
of activity. They are already taking
advantage of this opportunity,
using innovations to make health-
care provision more effective and
efficient while offering dedicated
people an interesting working en-
vironment.
In the EMN Medical Valley, more
than 500 businesses with over
45,000 employees are directly or
indirectly active in the health econ-
omy? In the catchment area for
tertiary institutions, and in particu-
lar the Friedrich Alexander Uni-

. versity (FAU) Erlangen-Nurem-
Gait analysis of a patient with ParkinsonOs Diseasing the Egait System. :
This is being developed and evaluated by the compgaAstrum in cooperation with the berg, ther_e are currently 60 dep_art
Department for Pattern Recognition (LME) at the FAUl&gen-Nuremberg and the Depart- | Ments with a focus on medical
ment for Molecular Neurology at the Erlangen Universi Clinic. 3-D imaging in medicine at technology, 20 non-university
the Central Institute for Medical Technology (ZIMBnd the FAU Erlangen-Nurembers research institutions. 40 clinics and
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Metropolitan Reg

ion of Nuremberg

In the BMBFOs Medical Valley Leading-Edge Cluster Project Olmaging and external

magnetic field for local tumor therapy with

depicted angiographically in 3-D. This is necessary to find the correct artery for access t

magnetic nanoparticlesO, the target area is

the tumor, and to position the magnetic field in such a way that the nanoparticles can

be efficiently concentrated.

Under the leadership of Professor Christoph Alexiou, the Section for Experimental Onca-

logy and Nanomedicine (SEON) at the Erlangen HNO Clinic works together with the

Central Institute for Medical Technology at
OMagnetic Drug TargetingO technology is
the clinical phases

over 180 businesses that are enjoy
ing economic success in medic
technology. This abundance of
expertise is the secret for the re-
gion's success. The region’s exce
lent, internationally competitive
credentials in medical technology’
key areas are the foundation fo
this: electronics and microsysten
technology, information and com-
munication technology, optical
technology and new materials
This extraordinary concentration
of expertise in a small area, as we
as the competitiveness and strengt
of certain players on the interna-
tional market, offers optimal condi-
tions for businesses to quickly turn

initial ideas into products, procest

ses and services. The cluster
excellence was highlighted in
January 2010, when it was name
Leading-Edge Cluster 2Medical
technology® by the Federal Min-
istry of Education and Researc
(BMBF).

a8Medicine and Healthcare® has
been an inherent part of the strate-
gic regional development propa
gated by decision makers from the

economy and politics since 1998.

This area of expertise has bee
assigned huge importance as part
the development statement produ-

the FAU in Erlangen to ensure existing
effectively transferred from the pre-clinical to

y-Region of Nuremberg under the
aldirection of the Nuremberg
Chamber of Commerce and
Industry (CCI). It seeks to empha-

sthe local economy and academi
r and to use the potential of new
n technologies to increase the effi
ciency of the health system. The
varied initiatives of regional player
. and the support of the Bavariar
state government led to the com-
2lIpletion in 2003 of a start-up centre
h

Edgar, a skeleton showing the various
applications of titanium implants.

The Peter Brehm company in Weisendorf
near Erlangen develops bio-compatible
titanium implants, such as artificial hip
joints, knee joints, vertebrae, knee re-

N
o

ced by the European Metropolitan

placements, etc.=

I-sise the development of the field of
medical technology and health i

15

the @lnnovation Centre for Medi-
cal Technology and Pharmaceuti-
cals® + in the direct vicinity of uni-
versity medical research facilities,
what is now the Medical Valley
Center in Erlangen. It is one of the
most successful start-up centres in
Germany, with over 40 companies
and up to 250 newly-created jobs.
The Nuremberg Chamber of
Commerce and Industry is a found-
ing member and has remained a
shareholder of the operating com-
pany to this day. The Chamber is
o also represented on the supervisory
board of the Medical Valley Center
and has been chair for years. It was
in this context that the Medical
Valley EMN e.V. was founded in
2007 to draw these activities
together. This was preceded by the
longstanding activities of the
a8Medicine | Pharmacy | Health
Expertise Intiative®, an initiative
and promoter network. The so-
ciety has since become an integral
part of the EMN's overriding
a,development strategy, and the
Nuremberg CCI has been influen-
tial on the executive board since
the society’s founding.
s The CCI also supports technology
1 transfer and networking with its
own advice services and offerings,
such as the @Medicine and Health-
care® CCIl wusers’ club. The
Nuremberg CCI is currently pro-
moting the development initiative
for a systematic operational health
management (BGM), to which
numerous regional pilot companies
are contributing. The CCI also
represents the interests of the
regional health economy at a
federal level on the 2Health Econ-
omy°® committee of the Associa-
tion of German Chambers of In-
dustry and Commerce.
The Medical Valley EMN e.V. cur-
rently offers support at all levels of
medicinal product development,
including subsidy advice, network-
ing, events, marketing activities,
training and further training. It is
through this dedication that the
prerequisite for taking part in the
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BMBF's Leading-Edge Cluster
Competition could be fulfilled.
The Medical Valley EMN Associa-

tion was named National Leading-

Edge Cluster, with the claim of
aCentre of Excellence for Medical
Technology?, in 2010. The 2Medi-
cal Technology® Leading-Edge
Cluster is the culmination of

expertise that has grown over the

years regarding healthcare prov

sion, medicine and medical tech-

nology. The members of Medical

Valley EMN e.V. are representative
of how innovative medicine and
healthcare are in our region. Patent tional imaging, biomarkers and bio
applications are indicative of this. materials sector.

The current CCI report 2Patents

in Bavaria 2014° credits the EMN

with around 30 percent of all

patents in Germany in the areas of dense,
adiagnostics®, 2surgery® and 2X-ray

technology®. m

Solutions for optimal and
thcare from

efficient hea
the Medical Valley EMN

Innovative medical technology is

firmly rooted in our region. The

interdisciplinary technologies of
mechatronics, microsystem tech

nology, optics, photonics, nanotech

nology and biotechnology, concen-

trated in the EMN, contribute
scientific know-how to medical
technology. Biomedicine and bio-
informatics in the Wirzburg area
provide the necessary supplemen

to interdisciplinary research and

product development in the func-

Treating a patientOs cornea using a medical
laser produced by WaveLight Laser Techno-
logy AG from Erlangen. Computer-controlled
removal of corneal tissue ensures the
highest level of precision. Uses for refrac-
tive laser surgery include improving vision
(improving the eyeOs imaging ability)

Siemens AG, x-ray tube unit for com-
puter tomography and angiography.
Each unit is tested in a Siemens com-
puter tomograph before it leaves the
technology centres

The functiona
textiles and nutrition sectors in
Upper
developments. The result is &
extremely  productive
aMedical Technology Cluster® that

and whose product portfolio and
efficiency is unique within Ger-
many. The partners of the Medical
Valley EMN are also international
leaders in the following important
medical technology product ca
tegories: computer tomography

interventional imaging (imaging
diagnostics); refractive laser su
gery; lithotripsy; endoscopy (thera-

medicinal information systems
home care; telerehabilitation
tsmonitoring (telemedicine); pace-
makers and revision implants (high
tech implants).

The network of players in research
production and service provision
strengthens and accelerates th
development and implementation
of new products and procedures in
the healthcare sector. Yet start-uj
centres, such as the Innovation an
Start-Up Centre (IGZ) and the
Medical Valley Center, are alsd
important points of call for start-
ups, small and medium-size
businesses and academia.

But small and medium-sized busi
nesses also provide highly innovat
ve products:Peter Brehm GmbH

Franconia also provide

Metropolitan Region of Nuremberg

nium implants + hip, knee and spi-
nal implants, jaw joints + while the
instruments for inserting implants
into the human body are also inte-
gral to the company's product port-
folio. Professor Max Schaldach
pioneered the first pacemaker in
1963. That provided the basis for
numerous innovative developments
in cardiovascular medical techno-
logy. Nowadays patients with active
heart implants worldwide can be
monitored with the Biotronik
Home Monitoring System, an
Internet-based solution for remote
- monitoring of patients with cardiac
arrhythmia.Corscience GmbH &
Co. KG in Erlangen is a leading
medical technology company that
specialises in research, develop-
ment and manufacture of innova-
tive technologies and products rela-

spreads out far beyond the region ted to cardiovascular therapy and

diagnosis. It uses electronic com-
ponents in its automatic external
defibrillators. Other companies
include Wavelight GmbH (devel-

opment and production of modern
diagnostic and operations tech-
nology for correcting defective vi-

magnetic resonance tomography;sion),Sepp.med GmbH (IT solu-

tions with integrated quality assu-
r-rance for complex safety applic-
ations), ASTRUM IT GmbH

py systems); sensor technology; (software for the healthcare and

medical technology sectorsBio-
Gate AG (anti-microbial products),
PAUSCH Medical GmbH  (x-ray
- accessories).
These, as well as numerous other
companies, provide the health mar-
ket with innovative products. Last
ebut not least, as the world’s biggest
provider of electromedical devices,
systems and equipment, Siemens
0 Healthcare is a driving force in the
dregion.
These companies further benefit
from the research activities of R&D
departments at universities * in
] particular, the FAU Erlangen-
Nuremberg, the Fraunhofer Insti-
tute for Integrated Circuits (l1S)
-and the Fraunhofer Institute for
Integrated Systems and Device

founded in 1981, manufactures tita

- Technology (I1SB), as well as the



Metropolitan Reg

Using an automatic defibrillator during an emergency situation in an open-plan office.
Presentation by Corscience GmbH
(defibrillator manufacturer in Erlangen) =

Max Planck Insitute for the Science
of Light. These and other instituti-
ons, such as the Diakonie Neuen
dettelsau, rehabilitation
Rummelsberger institutions ang
other private clinics, not only con-
tribute to the highest level of
medical provision, but also creat
and test the ideas for new devel
opments. With the Medical Val-
ley's innovative technologies an

services, the image of healthcarenurse, are offered as profession
provision can be changed. If the training courses. Chambers in the
new products and services can beEMN accompany and support
successfully integrated into the businesses in training their em-
existing healthcare system, new ployees; the publication 2Health
standards can be set for efficient Career®
healthcare provision £ on an inter-

national leveln

killed workers for th
healthcare economy

Qualified young professionals are

vital for the success of medical healthcare sector; securing an

and healthcare players. The FAU
and two universities for applied
sciences offer degree courses i
medical technology. The medica
technology course at the FAU is
coordinated by the Central Insti-
tute for Medical Technology
(ZIMT).

The ZIMT acts as the interface
between the Faculties of Engineer-

ing, Science and Medicine. Other

highly specialised courses at th
FAU include the Master of Health

clinics, course, created by the Faculty o

ion of Nuremberg

Business Administration and Inte-
grated Life Science. The success
- ful Medical Process Managemen

Medicine, is the only one of its

kind in Germany

Other programmes leading to
ecareers in the healthcare econ
- omy, from chemical laboratory

assistant, surgery mechanic, optom
d etrist and hearing aid technician t

is exemplary in this
regard.

The region is positioned excel-
lently to achieve its strategic goal
for the future. These are: recogni-
tion worldwide as a point of ref-

e erence for the medicine and

expanding the international com-
petitiveness of medical technology
ncompanies; accelerating know
ledge and technology transfer ta
the greatest extent possible an

EMN to skilled workers. In the
long term and with the support of

the Nuremberg Chamber of
Commerce and Industry, the
EMN will become a model region

efor efficient and optimal health-
care provisions

increasing the attractiveness of the
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1) The secondary healthcare market includes: non-
refundable preventative services or disbursements
for cures; non-prescription medicines; additional
(private) insurance; so-called self-funded indivitua
healthcare services offered by established doctors;
expenses for health-conscious nutrition; fithessdan
wellbeing services; healthcare tourism; aesthetic
medicine; advice and education, etc.

2) The healthcare economy is defined as the sum of
all services and products for maintaining and re-
gaining good health. The following sectors are
affected: care for in-patients and out-patients;
healthcare institutions; health insurance companies;
pharmacies; the pharmaceutical industry; tourism;
habitation; sport and leisure; nutrition.

Photos:Kurt Fuchs
Presse-Foto-Design
91058 Erlangen
www.fuchs-foto.de

Authors:
Dr.-Ing.
Robert Schmidt

Head of Innovation |
Environmental Affairs
Division

Dr. Elfriede Eberl

Innovation
Consultant
Research |
Universities |

New Technologies

Nuremberg Chamber of Commerce
and Industry (CCI)

Nuremberg, Central Franconia
Business Unit

Innovation | Environmental Affairs

Ulmenstrasse 52

90443 Nuremberg

Email: iu@nuernberg.ihk.de
www.ihk-nuernberg.de
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Mainfranken

Mainfranken

The different segments of the

health economy are highly potent
growth markets that will decisively
characterise our future. A whole
palette of first-class players and opti-
mal framework conditions form the

basis for successful innovations from
Mainfranken.

In recent years Mainfranken has
developed especially dynamically in

Region Mainfranken GmbH/Huba

the key technologies of biotech- T iomedicine r

nology and medical technology. The The core of the university research
excellent academic environment, the is formed by the faculties of medi-
proximity to the university, higher cine, biology, physics and chemistry
education institutes and university and pharmacy at the prestigioluni-
clinics, many successful traditionalversity of W!rzburg 25 institutes and
companies and innovative start-upsresearch centres conduct research in
are the basis for this success. the medical and human-biological
In the Bavarian spa region Rh!n = field as well as in eight special re-
which, as well as Germany's most search areas, for example the Bio-
famous spa location, Bad Kissingen,centre, an interdisciplinary centre
contains four other traditional spas + made up of 14 university chairs.

the latest therapy, spa and rehabilita-The Rudolf-Virchow Centre for
tion procedures are conductea Experimental Biomedicjriee DFG

Region Mainfranken GmbH/Huba



Franken Tourismus/Bad KSnigshofen/Hulk

Research Centre, do top-class systems for medical technology;
research in the field of key pro- Rapid BiomedicaRimpar: High-
teins. frequency coils for MR imagings
Fraunhofer ISC Life Science
division, does research and devel-Health reqgion faces
opment particularly in the future up to the competition
fields 1Biohybrid Materials® as Under the leadership of Prof. Dr.
well as tIndividualised Diagnosis? Christoph Reiners, medical di-
and boasts many years of excel-rector of the University Clinic of
lent experience in the dental W'rzburg, and District Adminis-
materials field. trator Thomas Bold, a regional
The University of Applied Sciencespecialist forum founded at the
W!rzburg-Schweinfurt enhances end of 2011 is pursuing the ob-
the regional competencies with jective of actively and positively
application-related courses and re-shaping developments in the
search projects in the field of Mainfranken health economy
medical technologys through a strategy applying to
the whole region. In this, the
World-leading focus currently is on the imple-
medical technology mentation of medical care pro-
Mainfranken is home to many jects in the regional area, the use
innovative companies with world- of telemedicine, the development

IGZ Werzburg

The innovation and founder cen-

tre for biotechnology and bio-

medicine offers fully fitted

laboratories, technical facilities
and proximity to the University

of W'rzburg.

RSG in Bad Kissingen

Alongside ideal office and labo-
ratory space, the RhIn-Saale
Gr'nderzentrum offers a versatile
training program in the health

business field. Other relocation
options offer high-quality com-
mercial land and business parks
the best locations with optimal
price-performance ratiosm

leading medical technology. Re- of offerings for operational health
gional strengths lie in the fields management and the networking
of dialysis technology, lung func- of education and training offer-
tion diagnosis and magnetic reso- ings.

nance technology: In addition, Mainfranken offers a
Fresenius Medical Ca®chwein- versatile and attractive range of
furt: Central production location relocation opportunities + de-
for dialysis devices; CareFusion, pending on size, aim and medical
H!chberg; Ganshorn Medizin focus.

Electronic Niederlauer andZAN @ Locally, there are state-of-the-art
Messger't@berthulba: Lung func- Founder and Innovation Centre
tion/cardio-respiratory diagnosis; available, specially designed for the
SKF Linearsystemeé&chweinfurt:  needs of those starting up medical
Roller bearings, components and and biotech companies:

Contact:

Theresia
Oettle-Schnell

Project director

Region Mainfranken GmbH

Ludwigstrage 104, 97070 WYrzburg
Phone: 0931-452652-12

Fax: 0931-452652-20
info@mainfranken.org
www.mainfranken.org
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Bavarian Research Alliance

Bavarian stakeholders active in th
medical technology segment have
wide variety of options available tc
them for receiving funds for Euro-
pean and international research, d¢

velopment and innovation projects.

However, the options offered as
part of the new European Horizon
2020 Framework Programme fo

Research and Innovation differ conr

siderably from those available i
other EU programmes such as
EUREKA Eurostars and Euro-
TransBio or the nationally funded
IraSME programme. The respec-
tive calls for proposals involving
research and innovation projects al
either bottom-up (topic open) or
top-down (topic set in advance by
experts). In this context, the Bavari-
an Research Alliance (BayFOR
offers its support to ensure that
scientists, researchers and comp

v

)

) seven-year

Advances in imaging methods are one of the EUOs key focused topics (Picture: © istock)

period (2014-2020
Horizon 2020 covers the entire
ainnovation chain from the advance

nies can successfully acquire thesement of fundamental research uj

funds. BayFOR helps identify the
appropriate funding instrument and
assists applicants throughout th

eresearch

to market launch. The idea is tg
focus on implementing excellent
results and promptly

entire application phase and projecttranslating them into marketable

implementation.m

Horizon 2020: _

Wide Variety of Opportuni-

ties for Bavaria's Medical
Technology Segment

Horizon 2020, the new European
Framework Programme for Re-

innovations, thus bolstering Europe'
competitive edge and safeguard
ing jobs.

The framework programme is
based on three pillars: The first
pillar promotes excellence in
sciences, the second pillar rein

search and Innovation, was launchedforces Europe's industrial lead
on January 1, 2014. The succes-ership to overcome the major

sor to the 7th Framework Pro-

societal challenges cited unde

gramme (FP7) aims to provide the third pillar.

about EUR 80 billion to further
research and innovation over

Companies are also encourage

- from this

r sations:

ain addition to universities, col-

leges and research institutes to
submit their innovative project

- ideas. In Horizon 2020, particular
0 attention is placed on small to

medium-sized enterprises (SMES),
since the EU Commission re-
gards SMEs as an innovation driv-

> er. Consequently, a certain per-
s centage of SME participation is

in many calls for proposals a pre-
requisite for funding. Universi-
ties of applied sciences, which
frequently maintain close contact
with industry, can also benefit
requirement. More-
over, Horizon 2020 has new fun-
ding quotas for all types of organi-
Research-based projects
are funded by up to 100%, while

dmarket-related projects are fun-

ded by up to 70%.m
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for the Medical Technol
Segment within Horizon 202

Horizon 2020 offers the medical
technology segment a wide
variety of funding options, which
are mainly anchored in pillars twa
and three. The societal challeng
1Health, demographic change
and wellbeing? in pillar three
features calls for proposals focus
ing on the medical technology
segment. Here attention is placec
on translational research, i.e
taking results from fundamenta
research and translating then
into clinical applications as well a
development and validation o
new therapies, procedures fo
promoting good health and pre-
vention, diagnostic instruments
and technologies.

For the main topic *Personali-
zing health and care £+ PHC? | a
total amount of EUR 550 million
is available in 2014. EUR 53]
million have been allotted for
2015. This programme offers
Bavarian medical technolog
experts some very interesting
opportunities to participate in
successful European projects an
to bring their expertise into ex-
isting consortia.

Moreover, the second npillar
(industrial leadership) focuses o
medical technology topics in
areas such aidnformation and
communications technologies?,
nanotechnologies, advanced
materials, advanced manufac-
turing and processing as well
as biotechnology? (see box for
list of current relevant calls for
proposals)s

Joint Research Project
BayFOR works with Bavarian
stakeholders, helping them look
for suitable project partners in
Germany and abroad. By lever
aging its large international net-
work of competent partners from
science and industry, it is able t
identify potential project partners

OAdvanced ICT systems and services fo
Deadline: 21/04/2015
Total budget: Euro 20 million

Industrial Leadership

D

ORoboticsO - ICT 24 b 2015
Deadline: 14/04/2015
Total budget: Euro 80 million

D

and Biotechnology

Deadline: 26/03/2015
Total budget: Euro 35 million

b 3 —90 o

Deadline: 26/03/2015
F | Total budget: Euro 50 million
r

Horizon 2020: A selection of current, relevant calls

éocietal Challenge OHealth, Demographic change and #beingO

Information and Communication Technologies (ICT)

Nanotechnologies, Advanced Materials, Advanced Manufecturing and Processing,

ONanomedicine therapy for cancerO - NMP 11 B 2015

OBiomaterials for treatment and prevention of AlzheimerOs diseaseO - NMP 12 B 2015

r IntegrateGa PHC 25 D 2015

5 active in the relevant field of re-
search and thus support the estak
lishment of a competitive con-
sortium. As a partner in the En-
terprise Europe Network (EEN),

/ BayFOR also provides targetec

mercialization and is aimed at
)-SMESs that are interested in con-
ducting research either jointly or
individually. There are several
cut-off dates for this instrument
1 over the course of the year. A

advisory services for SMEs that current call for proposals from

are interested in participating in

y EU projects or want to cooperate
with other SMEs on a transna-
tional level.

dinfo days and brokerage event
offer another opportunity for
identifying appropriate projects or
project partners. During these

nevents, participants are able to

present their project concepts of
the expertise that they are able tg
contribute to a consortium.In-
formation about current spe-
cialist events can be found at:
http://fec.europaeu/resarchévents
BayFOR regularly participates in
such events in order to look for suit-
able international project partners
for already existing consortiaa

S - -
Funding Programmes
The 2SME Instrument® offered
under Horizon 2020 is an inter-
- esting EU funding instrument for
small to medium-sized enter-
prises. It focuses on market-ori-
0 ented projects from research an
demonstration through to com-

this segment istPHC-12-2014-1.:
Clinical research for the valida-
tion of biomarkers and/or diag-
nostic medical devices? (cut-off
s date: 12/17/2014).
Outside of Horizon 2020, a wide
variety of bottom-up funding
options for SMEs do exist.

EUREKA Eurostars supports
research-intensive SMEs that de-
velop innovative products and pro-
5 motes transnational initiatives. Cut-
off dates here are in March and Sep-
tember. The EuroTransBio Initia-
tive offers open-topic calls for pro-
posals for select transnational
R&D projects in order to support
industry-related and applied bio-
technology research between aca-
demia and SMEs. Through this
initiative, the EU strives to better
d coordinate, network and bring to-
gether the technological strengths
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and financial resources of partic
pating companies in Europe.

Besides the described EU sup
port

instruments, the IraSME

funding programme is also inter-
esting for the medical technology
segment. It promotes transnatio-
nal RDI projects as well as tech
nology transfer projects that
focus on strengthening the co-
operation between SMEs from
member states Belgium, Ger

many, France (Nord-Pas-de-Calais work at the regional and interna-

region), Austria, Czech Republic
and Russia.

to participate under certain condi-
tions.

IraSME is for example funded by
Germany's Federal Ministry of
Economic Affairs and Energy
with the Central Innovation Pro-
gramme (ZIM). Cut-off dates

here are always in March and the Scientific Coordination Office

September.m

EU project
The large variety of available
funding opportunities may con-
front potential applicants with a

complex task as identifying a 2Haus der Forschung® (House of
suitable funding programme and Research), BayFOR works close

writing a successful proposa
requires profound expertise. In
this regard,
search Alliance (BayFOR), which

is being funded by the Bavarian nology, ITZB), and the 2Bayeri-

State Ministry of Education,

Science and the Arts, can provide Research Foundation, BFS).
extensive assistance to Bavarianlogether, these four partners are
stakeholders. BayFOR provides able to cover all aspects of resear

information about different fund-

ing programmes and supports the nal, national and European leval.

initial stages of the proposal

design as well as the proposalLinks
writing and assists the setting up www.bayfor.orgenglish

of international consortia. Upon
successful evaluation,
can also assist with the projec

Universities from fice in Brussels represents the
these countries are also entitled interests of Bavarian universities

b

the Bavarian Re- giezentrum Bayern®

BayFOR www.bayfor.org/promoting-

Bavarian Research Allianc

OBavarian Funding Programme for the Ini

BayIntAn promotes cooperation projects

exchange ideas and expertise in person
For further information on BayIntAn and

Efficient support: The Bavarian Funding Programme forthe Initiation
of International Projects (BaylIntAn)

In 2012, the Bavarian State Ministry of Educatior§cience and the Arts started the

tiation of International ProjectsO (BayIntAn)

and commissioned BayFOR with the handling of thisiiding programme.

between scitists at Bavarian state and

state-supported non-state universities and internabnal research institutions.
The funding programme offers grants for travel andubsistence. By providing
support in the initial phase of cooperation projectsit enables researchers to

and advartbeir work more efficiently.
current deadhes, please visit

http://www.bayfor.org/promoting-cooperation

implementation and, if required,
provide support with project
management and disseminatio
of results throughout the project.
BayFOR has an excellent net-

tional level. Its EU Liaison Of-

increases their visibility and pro-

Each state participating vides contacts to relevant actors
finances its own national partners.

in the European institutions.
Moreover, BayFOR coordinates
the joint activities of the Bavariarn

Horizon 2020 +

The new Framework Programme
nfor Research and Innovation

http://leceuropaeu/progammes/

horizon2020én/

SME Instrument

> http://ec europaeu/resarch/

5, participants/powltesktopén/
funding/sme_ patrticipatiahtmi

EUREKA Eurostars
WWW.eurostars-eurela.eu

Research Associations and supportsEuroTransBio

the expansion of their networks at
the European level. Furthermore

Bavaria-Qu'bec/Alberta/Inter-

national supports bilateral research

projects in these regions and deve
ops such initiatives further in the
context of European research fund-
ing.
As a partner in the Bavariar

[ ly with Bayern Innovativ GmbH,
the @lnnovations- und Technolo-
(Bavariarn
Centre for Innovation and Tech-

sche Forschungsstiftung® (Bavaria

and technology funding on a regio-

www.hausderforschungleén

t coopeiation

WWW.eurotransbioeu

IraSME
WWW.ira-sme.net/

Contact:

Dr. rer. nat.
lana Buch

Head of Unit Health
Research &

Biotechnology

Phone: +49 (0)89-9901888-150
Email: buch@bayfor.org

Eric Bourguignon

Scientific Officer
(ICT for Health
Research and AAL B
Ambient Assisted
Living)

o

~
"

—_

Phone: +49 (0)89-9901888-133
Email: bourguignon@bayfor.org
www.bayfor.org/english

Bavarian Research Alliance GmbH

Prinzregentenstr. 52
80538 Munich/Germany




Ten years of experience, severa

thousand successful operations: an
one applying for a job as surgical a:
sistant with these kind of credentials
has excellent prospects. If you add t
that optimum precision and versatility|
as well as the quality of never beca

ming tired, then it's clear: this is the

right candidate for the job.
This is exactly the decision numerous

hospitals have already made whe

they chose SOLOASSIST by

AKTORmed - a robotic assistance
system for holding an endoscopi
camera during minimally invasiv
procedures. Now its successor th
SOLOASSIST Il is on the market,

bringing with it new innovations.

For a wide variety of surgical inter-
ventions laparoscopic technique
have become established as stand
procedure. Perfect imaging is the
basis for safe and effective surger
Both the stable support and flexible
positioning of the endoscope are o
paramount importance. The SOLO-
ASSIST, which was developed in

O U <

D @ ©

s SOLOASSISTall

ard005, makes the surgeon's job eas
> and takes on the role of surgical ass
y.stant.
Based on the proven concept of its
predecessor, the SOLOASSIST Il
far outperforms the original device in
terms of precision, versatility and eas
of use. Of particular significance is th
reduction in weight: at 9.5 kg, its
weight has been reduced by almos
half. This is very noticeable in the
handling of the device: with the assis
tance of the SOLOASSIST I, the

surgeon is able to adjust the endo
scopic image with upmost precisio
using the joystick. Operation of the
device is intuitive and easy to lear
within a very short time. Along with
the motorised control, the endoscope

hand.
The advantages are clear to see: usi
the SOLOASSIST Il relieves some

Joystickm

can also be positioned dynamically by

employees. Thanks to the flexible
concept of sterilisable components,
the equipment is ready for the next
surgical intervention immediately
after completion of the last one. It
is compatible with all current op-
erating tables and endoscopes and
furthermore it is completely main-
tenance-free.
The assistance-system is specialised
in visceral surgery, urology and gynae-
cology. Not operating the camera
manually results in a stable and
shake-free image, which not only
increases the quality of the operation
but also relieves the assistants of
some of their workload, allowing them
to focus on more important tasks.
About AKTORmed GmbH:
AKTORmed GmbH is based in
eBarbing near Regensburg and was
i-founded in 2005. Both the develop-
ment and manufacture of the prod-

5 ucts takes place at the company's locati-
on in Barbing. The company benefits
from many years of experience in the

edevelopment of patient positioning,

e robotics, sensor and actuator devices.
Its objective is to develop, manufac-

tture and market mechatronic assis-
tance systems for minimally invasiwe

N

Contact:

Robert Geiger
AKTORmed GmbH
Borsigstra8e 13

93092 Barbing/Germany

¢ Phone: +49 (0) 9401 9320-110
Fax: +49 (0) 9401 9320-115

of the workload placed on valuable

E-mail: info@aktormed.com

117

Robotic assistance systems



Activities

In Dezember 2013, a great inter-
national campaign for Medical
Technology ended with great
success. In 2011, the Federal Min-
istry of Education and Research
(BMBF) had chosen an Erlangen
consortium under the guidance of
the Central Institute of Health-
care Engineering (ZiMT) at
Friedrich-Alexander-Universitaet
Erlangen-Nuernberg (FAU) as
one of eight ambassadors within

the international thematic cam- Fig. 1:Medical Valley Center (in front) and Headquarter of Siemens Healthcare
paign @Germany z Partner for (multi-story building in the rear) in good neighborhood

Medical Technology®. The aim
was to globally promote the great ported by the former Bavarian neering location of Erlanger(fig.
environment for healthcare en- prime minister Dr. Edmund Stoi- 1). Today, the building - nowa-
gineering research and businessber who was strongly committed days called 2Medical Valley Cen-
in Germany. to this vision (®Healthcare ter°® - not only houses university
Engineering in Bavaria focuseslabs, medium-sized enterprises,
Healthcare engineering is one of on Erlangen®). Since then, health- and start-up companies, but also
the main focuses of the FAU and care engineering has become thethe Medical Valley Cluster
of its numerous spin-offs. Erlan- driving force and the cloud point Management, the Central Insti-
gen scientists are contributing of many new projects, spin-offs, tute of Healthcare Engineering,
essentially to fundamental topics and start-ups. In this premium the Chamber of Industry and
of medical imaging, telemedicine, growth market, the capability of Commerce, venture capitalists,
biomaterials, and therapeutic and the readiness for innovation and numerous other facilities.
systems. The close cooperation are decisive criteria for persistent Thus, Erlangen and its surround-
with Siemens Healthcare, Fraun- success. Economy, science, andngs meanwhile feature a unique
hofer IS, and approximately 50 politics recognized the potential density of research facilities,
healthcare engineering organiza- of those possibilities and came to medical technology companies,

tions of the metropolitan area is trend-setting decisions. and healthcare organizations.
adding to these excellent re-
search settings. Through the construction of the | Besides university and research

alnnovation Center for MedTech | facilities, the industrial global
In 1996, Erlangen’s former mayor and Pharma (IZMP)° on an area player Siemens ensures an ex-
Dr Siegfried Balleis developed of approximately 11,000 square ceptionally high degree of inno-
the vision to make Erlangen the meters, the Bavarian state govern-vation. This is underlined by the
aFederal Capital of Medical Prod- ment consolidated its denomi- location of the Healthcare Sector
ucts and Services®. He was sup-nation to the healthcare engi- headquarter in Erlangen.
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especially in the field of medical
imaging.

The thus initialized association
focused particularly on the cen-
tral innovation field of 3-D Imag-
ing Modalities and Methods in
Medicine. The members of the
consortium have been university
institutions, young spin-offs, and
major partners of the university
in this innovation domain. This
shows the close interconnection
of university and non-university
research as well as industrial de-

Fig. 2:Final event OBMBF MedTechPartners ConferenceO and participants O3-D Imaging inelopment_
MedicineQin the Siemens Medicare Hall in 2Gl4

FAU, the university hospital,
In 2010, the Medical Valley| ment of the Erlangen consortium Fraunhofer 1IS, Medical Valley,
EMN (European Metropolitan | 23-D Imaging in Medicine®, | Siemens Healthcare, and the city
Region Nuremberg)®, succeeded initialized by Dr. Kurt H!ller as | of Erlangen contributed signifi-
in the BMBF leading-edge clus- managing director of ZiMT, was| cantly as associated partners to
ter competition that was funded another milestone regarding the network. Together with the
with 40 million Euros for Erlan- = international recognition within | coordinating ZiMT, the FAU
gen's 2@Center of Excellence in the international BMBF thematic spin-offs Metrilus GmbH, Explius
Medical Technology®. Imaging campaign 2011 - 2013(fig. 2) = GmbH, Chimaera GmbH, CT
diagnostics, intelligent sensor The objectives = not only ir-  Imaging GmbH, and Cerbomed
systems, therapy systems, person-respective of, but actually abso- GmbH, represented an important
alized medicine, and ophthalmo- lutely complementary to the part of the consortium. These
logy have been defined as the BMBF leading-edge cluster * start-ups delivered a brilliant per-
technological and scientific mas- was the involvement of interna- formance as the driving force for
ter topics within that cluster. tional medical engineering com- innovation when applying emerg-
Under the guidance of Prof Erich petence regarding research, devel-ing key technologies. It is crucial to
Reinhardt, the cluster is repre- opment, and training as well as maintain the high level of in-
sented mainly by Siemens, the scientific exchange and collabora-novation potential and know-
FAU, the university hospital, tion. One of the key messages ledge of their research focuses
non-academic research institu- was that Erlangen offers world- also during the SME phases of
tions like Fraunhofer and numer- wide unique possibilities and market entry. Besides basic research,
ous further technology partners, chances for scientists and experts,the applied innovation capability
SMEs and service providers.
Already in 1998, it was Prof.
Reinhardt himself in his role as
CEO of Siemens Healthcare
(Medical Solutions at that time),
who gave the 2heart® of the
Bavarian 2Medical Valley® the
crucial size and encouragement
by the decision to invest 200 mil-
lion Deutsche Mark (~ 100 mil-
lion Euro) in a state-of-the-art
manufacturing plant for medical
devices.

After the successful application
for the federal leading edge clus-
ter in 2010, the federal advance-

Fig. 3:ZTarget areas of the consortium O3-D Imaging in MedicineO
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Hopkins University JHU (Balti-
more, USA) and the research
organization CERTI (Floriano-
polis, Brazil). This not only com-
prises collegiate and scientific
exchange, but also economic large-
scale projects involving Erlangen
partners like for instance in China
or Brazil (fig. 6)

As another outcome, a broad-
based network with SMEs and
research facilities was inititated
by the company CiNNAMED
GmbH that evolved from the
international BMBF thematic
Fig. 4: Dr Kurt H&ller explaining the options of a stable horizon by rotation correction and Campaign. It was founded follow-
image rectification for the use with flexible endoscopes ing a suggestion by the project
executing organization. Accord-

of scientific facilities has to be gen network, but also the Erlan- ing to that, the leadership fell to
assured. gen interconnection benefitted Dr Kurt H!ller, Prof Joachim

extremely by the political sup- Hornegger, and Tobias Zobel
By joining numerous sector-spe- port of the BMBF in the interna- =~ who at the same time are the re-
cific events of the corresponding tional arena. sponsible persons of the Central
research and technology land- Institute of Healthcare Engineer-
scape, interested partners abroadThe outcome was a multitude of ing. CINNAMED GmbH is
were given the opportunity to contract conclusions in the Unit- already anchored in the structures
contact Erlangen research facili- ed States, Brazil, and China asof the Medical Valley EMN.
ties and leading technology well as numerous further contacts Nature and purpose of the busi-
businesses during the campaignin Israel, Japan, and Russia. Theseness is the communication of, the
time span 2011 - 2013(fig. 3) @ laid the base for further close advice on, and the trading with
Presentations took place on sym- cooperation with international| products and services of every
posia and expert conferences astop organizations like the nation- description in the fields of
well as workshops, multiplier al elite university Peking Univer- healthcare and biomedical engi-
events, cooperation exchangesity PKU (Beijing, China), the neering. Based thereupon, a net-
panels, and lectures. The activi- private elite university Johns work approach is being develo-
ties aimed mainly at scientists in
academic and research facilities
deciders and developers from
R&D orientated businesses, jun-
ior scientists, multipliers and in-
vestors.

Presentation of the science and
business location, especially in
the field of medical engineering,
consistently caused great aston-
ishment on trade fairs like the
Biomed in Israel(fig. 4) the Hos-
pitalar in Brazil, the RSNA in the
United States (fig. 5) or the
World Congress on Medical
Physics and Biomedical Engineer-

ing in China. Thus, not only the
research place of Germany bene- Fig.5:Dr Kurt HSller explaining the importance of the Medical Valley at the RSNA at
fitted from the lead of the Erlan- Chicago to Dr Christian Brecht, Consul General of the Federal Republic of Germaany
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Fig. 6: Representatives of PKU, FAU, and Siemens signing contracts for a joint graduate

program on healthcare engineerings

ped in order to implement the

up to now for and together with
the participating SMEs. Thus in
2014 and beyond, the contacts to
Brazil, China, and Russia as well
as the US, Israel, and Japan are t
be serviced and further activities
are to be organizedfig. 7) It's in
evidence that the activities of the
thematic campaign and its results
provide further chances for co-
operation and an increasing inter-
national visibility.

As the highlight of the thematic

the patronage of BMBF state
successful approaches alreadyecretary Stefan M"ller and in co-
achieved on an international level operation with BMBF, ZiMT,

Germany's healthcare engineer-
ing center of excellence. Re-
presentatives of medical engineer-
ing associations, research facili-
ties, and enterprises were invited
to express and discuss their op-
tions and concerns about current
and future challenges in the
medical technology sector. This
summit offered the exceptional
opportunity to establish useful
professional relations, to update
oneself on the status quo of glo-
bal research trends, and to get
solid comprehension of the glo-
bal cooperation development and
its prospects. Manifold organiza-
tions used the conference series

campaign, in February 2014 a 5- Fig. 7:Global targets of the CINNAMED GmbH (in the rear) with company founders
day conference series with the Dr. KurtHsller, Prof Joachim Hornegger, and Tobias Zobel (in front, from right to leit)

slogan 2Germany - Partner for
Medical Technology® or in short

Fig. 8: Tobias Zobel reporting at the OHospitalarO at Sao Paulo about innovation in
medical engineerings

Medical Valley, and CINNAMED
aMedtechPartners Conference® GmbH. For the first time, indus-
was organized at Erlangen undertry and science got together in

to present their activities and
their results to the public.

Moreover, further participants were
able to profit by the arising syner-
gies. In the course of a final panel
discussion chaired by FAU vice
president Prof Joachim Hornegger,
well-respected, internationally
esteemed lecturers like Prof
Qiushi Ren (Biomedical En-

gineering Department of Peking
University at Beijing, China) or

Prof Russ Taylor (Johns Hopkins
University at Baltimore, MD,

USA) stressed the relevancy of
intercontinental collaboration. By
the successful conclusion of the
thematic campaign, the beginning
of a strategically persisting evolu-
tion of medical engineering in
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Living and Active Ageing® initi-
ated by the EU as well as on cur-
rent activities directed to Braazil,
China, and Israe(fig. 8) An eve-
ning event on February 23 pro-
vides the opportunity to strengthen
partnership. Finally, all national
associations and stakeholders are
requested to use February 25 as
the closure of the conference in
order to integrate own work-
shops, annual meetings, and wor-
king groups into the agenda. The
event will be topped by the
updated version of the 2Erlangen
Declaration®. It sums up recom-
mendations of the scientific and
economic community from a
wide opinion forming process
amongst associations, medium-

Fig. 9: Dr Kurt H3ller giving a talk on funding for interdisciplinary innovations at the sized businesses, and repre-
BMBF MedTechPartners Conference in 2G4 sentatives of science, finance, and
politics.

Germany and the world was At the opening on February 23,

initiated. information about the regional The concern becomes obvious:
activities, projects, and partnersinnovation must furthermore be

The second run of this highly of the Medical Valley EMN will = financially viable for small busi-

effective event is going to take be provided. In the course of an nesses in every start-up phase.

place on February 23-25, 2015 international day on February 24,

when leading national and inter- particularly international co-opera- For further information see:

national players in healthcaretions and topics will be ad- www.medtechparinersie

management and medical en-dressed, with a special focus onwww.cinnamedde

gineering will meet in the Medi- our initiative in the context of the = www.zimt.faude

cal Valley. Horizon2020 bidding 2Healthy | www.medial-valley-emnde
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needs safe yy

Receiving approval for medical
devices and medical software
might be a tedious, risky and not
least cost-intensive process. For
many years, imbus has been sup
porting renowned clients to effi-
ciently overcome this obstacle B
by consulting, training and provid-
ing services for development,
quality assurance and test con-
forming to FDA and MPG regu-
lations.

EOSTOCK-Fotalia.com

©

The TestBenchtest management
tool enabled collaboration across
the locations around the globe.
Due to the support in all testing
phases of the system, the first
radiotherapy system of its type
could start operations in 2010.
Optimizing clinical work flows is
of increasing importance for
health care providers. In this
context, imbus has optimized the
use of a Radiology Information
System (RIS) for a global medi-
In the field of radiotherapy, cal technology company taking
imbus has been involved in the into consideration different ap-
development of one of the mar- proaches. Configurable profiles
ket-leading products from the and different SW/HW configu-
beginning. The highly qualified ration made it possible to receive
components (class Ila and 1Ib) of information on the required use
various suppliers have been broughtof hardware. The required hard-
into line with a uniform state-of- ware configurations could be
the-art. New components have determined for different utiliza-
been developed being economi- tion concepts of the manufacturer.
cally reasonable and documentedThis way, the objective of a pro-| | imbus AG
according to the verification and jectable, efficient use of the ap- | Kleinseebacher Str. 9

. . . . . 91096 Moehrendorf, Germany
validation. To meet all regulatory plication was achieved. Phone +49 9131 7518-0
requirements, the required stand- Also with respect to eye laser | Fax +49 9131 7518-50
ards were integrated in the devel- systems, high safety and quality mgf%v'vrcmﬁfsus_de
opment process and proven. standards play a decisive role
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I
state-of-the-art medicine?

Siemens AG

Patient-specific medicine, littl
more than a catchphrase for many
years, is increasingly becoming
focus of care-centered discus-
sions. For some time now, man
epidemiological studies hav
examined the frequencies o
diseases and the associated ris
factors. One element that is new
however, is the more comprehen
sive and much more comple
approach being adopted. An indi
vidual's health is determined not
by a disease alone, but by the highl
complicated interplay of man
different influencing factors.
These include professional an
social circumstances, health-patient-specific calls for an analy- the response to the medication is
impairing behaviors and a multi: sis of these influencing factors likely to be positive.

tude of mental and physical func: and seeks tailored and thus espe-2Companion Diagnostics® is still
tional disturbances and diseasescially effective options for both considered a relatively new dis-
The Study of Health in Pomera-  prevention and treatment, with cipline, though one with huge
nia (SHIP) was initiated as a minimal adverse effects. A pre: potential. The use of companion
means of examining precisely condition for successful treatment diagnostics can avoid unnecessary
these interrelationships in all is, however, the ability to adminis- costs and save valuable time.
their complexity. It examined the  ter effective medications. This is Treatment prognoses can also be
prevalence and incidence of com- where 2Companion Diagnostics® improved and better treatment
mon diseases affecting a relevantcomes into play. In simple terms, results obtained in the process.
proportion of the population, e.g. this involves tests to determine Both drug manufacturers and
cardiovascular diseases, diabeteshether a specific medication will manufacturers in the area of la-
mellitus, neurological diseasesprobably be effective + or not + boratory diagnostics have already
and the associated risk factorsfor the patient in question. A | recognized this potential. Work-
The comprehensive data that was distinction can be made in this ing in close partnership, they are
gathered generated knowledge regard between tests that are developing new medications, e.g.
offering significant potential for being developed for an existing for AIDS or cancer, and the asso-
the refinement of patient-specific treatment and those being brought ciated tests in parallel. For the
medicine. After all, the same di- onto the market in conjunction pharmaceutical industry, this im-
sease does not have exactly thewith a new medication. plies radical changes: away from
same characteristics in each indi-The HER2 test is an example of a mass-produced drugs and toward
vidual patient. And patients with companion diagnostic procedure tailored medications and tests.
the same diagnoses often respondthat is already in use. Herceptin, alndeed, in view of constantly
differently to treatment with the | drug administered for breast can- rising health costs, there will be
same medication. The reason iscer, is given to the patient in no other way to ensure their pre-
found in everyone's individual question only if the HER2 test| parations are used more effec-
genetic make-up. Making medicine that is performed first shows that tively.

HER-2 Testing: a drug administered for breast cancer, is given to the patient in question
only if the HER2 test that is performed first shows that the response to the medication is
likely to be positives
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It is not only the drug manufac-
turers, however, that face toug
demands when it comes to en
abling individually tailored treat-
ment. Personalization also plays
an increasingly important role in
the area of medical products.
Firstly, medical products are re
quired to create the technical abili
to provide patient-specific medi-
cine as a direct combination o
diagnostics and treatment in th
first place. Secondly, the general
objective of structuring medica
treatment more effectively an
with fewer adverse effects b
adapting it to suit individual pati-

Proven in research and clinical use, Biograph mMR brings a revolution in diagnostic ima-
ging to life: state-of-the-art 3T MRI and cutting-edge molecular imaging, fully integra-

ents can also be applied to th
design of medical devices, co
ponents and systems. This is the best opportunities. As has pre: the German Ethics Council also

case in the area of imaging, for viously been mentioned, diagnos- provided recommendations as part
instance. Especially with magnetic tic and pharmaceutical manufactur-of a statement on the future of

resonance imaging (MRI) and ers are working together in this| genetic diagnostics regarding cov-
positron emission tomography case, at a very early stage, to de-ering costs for companion diag-
(PET), the contrast agents or velop drugs and the associatednostics in healthcare, which
radiopharmaceuticals are combi-tests in parallel. In closing, it must shows the relative importance of
ned with specific biomarkers to be noted that companion this subject aream

identify the corresponding (pa-
tient-specific) target structure
and improve the performance o
the imaging processes (molecular
imaging) in this way. The differ-
ent imaging methods have differ
ing properties and are used i
accordance with the clinical issue
in each individual case.
All of these innovations and de-
velopments offer major opportu-
nities, although regulatory require
ments, specifically in the area of
companion diagnostics, have notdiagnostics stands out as a co
yet been adapted to account for ponent of patient-specific medi-
the latest developments. It is cur- cine on account of the positiv
rently difficult to assign 2compan-| effects obtained for all partie
ion diagnostics® in its entirety to involved. Patients benefit from im-
either 2pharmaceuticals® or 2me- proved treatment options, healt
dical products® as a product group insurance companies benefit fro
on the basis of the existing legis- reduced outgoings in the absenc
lative provisions. This is also one of ineffective drug treatments an
of the reasons why renewed adverse drug effects, and man
financing for tests that were de- facturers enjoy new areas of a
veloped for drugs that have al- tivity. With regard to the regula-
ready been registered is either tory requirements, all player
being delayed or is not happening seem motivated to continue driv-
at all. At the moment it appears ing the process of further refine-
that @tandem solutions® offer thel ment forward. In late April 2013,

ted as one, for simultaneous acquisition of whole-body MR and PET

The Siemens Healthcare Sector is one of the world's largest suppliers to the
healthcare industry and a trendsetter in medical imaging, laboratory diag-
nostics, medical information technology and hearing aids. Siemens offers its
customers products and solutions for the entire range of patient care from &
single source - from prevention and early detection to diagnosis, and on to
treatment and aftercare. By optimizing clinical workflows for the most com-
mon diseases, Siemens also makes healthcare faster, better and more cost-
effective. Siemens Healthcare employs some 52,000 employees worldwide
and operates around the world. In fiscal year 201@o September 30), the
Sector posted revenue of 13.6 billion euros and profit of 2.0 billion euros.

For further information please visitwww.siemens.com/healthcare

1 Contact: )
Martina Lehmayr

Siemens AG
Healthcare Sector

Communications
Health Policy

Karlheinz-Kaske-Str. 2

91052 Erlangen, Germany

Phone: +49 9131 84-6731

Fax: +49 9131 84-3859

Mobile: +49 173 2993735
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ity Testine

Medical Devices

One of the core requirements for the approval of ntecal devices on different
global markets is a cytotoxicity test which represds the easiest method for the
analysis of detrimental effects of substances on lt®in vitro and allows a rapid
and sensitive diagnosis of the biological reactiwitof leachable or diffusable
components of test materials. Several commonly usedeathods are presented
and discussed below.

Cytotoxicity

Tests on Extracts
Test items are extracted in cel
culture medium in a defined sur-

the intensity of the colour change

serves as a measure for relati

face/volume or weight/volume growth inhibition or viability of

ratio for 4 to 72h depending on
geometry, composition and clini-

cells treated with test item

cal use of the product. Extracts ed controls. A reduction of cell
are then subjected to freshly growth or viability by more than
dispensed or preseeded cells and30% is considered as a cytotoxi

incubated for 24 to 72h. After
treatment period, inhibition of
cell growth can be evaluated qual
tatively by visual inspection
(Reactivity Grades 0-4Fig. 1A
or using quantitative methods
such as protein staining (e.g
bicinchoninic acid, BCA) or
enzyme activity assays (XTT or
MTT, both are tetrazolium salts
that are reduced to formazan by
cellular dehydrogenases), wher

result (Fig. 1B, C) The colony
forming ability (CFA) represents
- a further possibility for determi-
nation of cytotoxicity. Here, 100

.extract for 7 to 9 days. Sub-
sequently afterwards, the resultin

(Fig.1D) Additionally, an 1C50 of
ethe extract can be determineda

Fig. 1Biological endpoints when testing extracts of medical devicas

Direct and Indirect Tests

is recorded by a photometer and For a direct cell contact test

gDCC), small pieces of planar
materials can be applied directly
onto the cells for 24h. After

extract in comparison to untreat- removal of the test item, cyto-

toxic effects can be assessed by
evaluation of inhibition zones of
cimpaired cell growth surrounding
the test item (Reactivity Grad-
ing) (Fig. 2A) For indirect
methods such as Agar Diffusion
Test (ADT), cells are covered by

cells are exposed to different alayer of agarose on which the test
concentrations of a test item item or an extract is applied.

Diffusable cytotoxic leachables lead
g to decolorization of damaged Neu-

cell colonies are stained and com-tral Red-stained cells or even to
pared to untreated controls cell lysis. Cytotoxicity is determi-

ned microscopically after an incu-
bation period of 24 h(Fig. 2B) m
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Fig. 2:Biological endpoints of direct tests of medical devices. Acceptance of different test methads

Acceptance and Conclusion.

All methods have a different

acceptance on the markets world

wide (Fig 2C) According to
1SO10993-5, European authori-

ties prefer quantitative methods

(BCA, MTT, XTT) over more
gualitative ones (DCC, Grading,
ADT), which are generally
accepted by the US authorities
according to USP<87>. CFA is a
prerequisite for the Japanes
market (according to MHLW
notification from 2012).

Together with methods of chemi-
cal analysis (e.g. GC/MS-finger-
printing, ICP), cytotoxicity tests
represent a powerful tool for root
cause analysis identifying th
hazardous potential of leachabl
substances from medical devicas.

Testing of medical devices in the in vitro laboratory according to Gi.P www.bioservice.com

a)

e Geometry and clinical application of medical devices (here: stent) are relevant for test
conditions =

Author:

Dr. Benjamin Hoy

Study Director in
vitro Pharmacology/
Toxicology

BSL BIOSERVICE
Scientific Laboratories GmbH

Behringstr. 6 / 8

82152 Planegg/Munich
Germany

Phone: +49 89 899 650 0
Fax: +49 89 899 650 11
Email: info@bioservice.com
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mjmmmed
stay connecte
. With a doctor
IN your smartphone

The western health care system parameter another measuring By carrying along a multitude of
is increasingly marked by a dis- device is needed. These are devices in a measuring set case,
crepancy between rising therapy usually: a blood pressure gauge, ahis mobility will significantly be
costs and a decrease in qualitybalance, a blood glucose meteraffected. Moreover there is also a
[1]. One of the reasons is increas: and an activity monitor, as for danger of stigmatization while
ing life expectancy. This presents example, a step counter. At the carrying out the measurements in
new challenges to the health care same time, many patients, espe-public, as during a journey or at
system, connected with high cially the elderly, express the wish work. Figure lillustrates the de-
costs, especially concerning car-to keep their individual mobility. | vices for the telemedical platform
diovascular diseases [2] or dia-
betes [3]. In this context, the use
of telemedicine offers a grea
potential for cost reductions
together with a simultaneou
increase in the quality of life of
the patients. This is applicable fo
the prevention of these disease
for the time during treatment and
also for the treatment of chronic
diseases.

Through telemedical support,
the patient’s compliance can be
enhanced, which leads to a higher
efficiency of the therapy [4, 5].
However, for consistent support,
as in the case of cardiovascul
diseases, patients must still goi
back to a multitude of different
devices, as for each measuremen

Fig. 1Telemedical assistance system COMES™ developed by the Heinz Nixdorf Chair for
Medical Electronicsa

Telemedical
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Fig. 2:a) Telemedical All-in-One-Medical-Device with sensor cuff presented in the picture below, as it has been developed by the Heinz
Nixdorf Chair for Medical Electronics in cooperation with the Research Group of Product Engineering of the Heinz Nixdorf Institute,
University of Paderborn. Designed by the Department of Industrial Design of the Kunst UniversitSt Linz, of Professor Axel Thallemer.
b) Representation of the finger cuff with sensors at the inside, as it has been assembled within the dewice.

COMES' developed at the Heinz
Nixdorf Chair.
Furthermore, in order to enable

the automatic data transmissionthe starting button. The follow-

into a database, the devices ha
to be connected with a communi-

only. For this, the patient merely| android platform has been inte-
has to insert one finger into the| grated. It offers both a user-
provided sensor cuff and press friendly user interface and an
automatic connection to the
veng measurements, as well as theCOMES' Internet Database, as
storage of the measured data in jawell as an emergency call. The

cation unit, as for example a central database, are fully auto-wireless transfer of the measured

smartphone [6]. Thereby, not
only the complex and partly dif-
ferent operation of the severa
devices, but also the use of

smartphone and the associatedmeasuring data will also be store

necessity of the application of it

are to be considered as critical. The

This condition does not fulfill at
all the claim to have a preferabl
easy and intuitive handling
especially for the less technically
minded usersa

Development of an
All-in-One Medical Device
The aim of the All-in-One-
Medical-Device developed at the
Heinz Nixdorf Chair for Medical
Electronics is the integration of
several essential medical sensa
into a single, handy device com
bined with a communication unit.
The All-in-One-Medical-Device
enables the measurement o

mated. Additionally, a measure
ment strip for glucose can be pu
into the device. A scale i
aconnected via Bluetooth whos

data via mobile internet, com-
bined with the integrated lithium

ion battery, allows the use of the
device in everyday life, independ-
ently from the location of the

.user. The battery will be charged
by a common micro USB plug as
it is used for mobile phones. The
connection of the two function

blocks is realized by a USB inter-

automatically into the databas
telemedical  All-in-One
Measuring Device is represente
y in figure 2

, The device is composed of two
- function blocks. The single sen- face, which provides both data
sors are connected by a micror interface and energy supply for
controller which records and pre- the sensor systemkigure 3shows
processes the data. There arethe two blocks, represented as a
available: a combined optical andblock diagram.

oscillometric measurement for A large touch screen is located
> blood pressure, an optical measure-on the front side of the device
ment for oxygen saturation, where indications for use of the
conductivity measurement by device as well as measurement
rgold electrode structures on the results are shown. The user
- inside of the finger cuff and a interface is intuitive to operate +
temperature sensor. For the meas- this enables a large user group,
urement of glucose, the extrac- especially older generations, to
f tion of a drop of blood is needed; easily handle the device. The

blood pressure, temperature, the the measurement is made by an patient can choose between the

electrical conductivity of the skin

amperometric measuring metho

a8gasy View® and the 2Expert

as well as pulse and oxygen satu-on a measure strip. As a secondView®. The 2Easy View° offers

ration, with one single device

function block, an embedded only a large button for starting
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Fig. 3:Technical design of the All-in-One device comprising of the android embedded
platform and microcontroller. m

Telemedical

ings of stigmatization. As a further
development of the system, we
are currently working on a sen-
sory fingering. This concept will
offer the possibility to measure
the parameters developed through
the project presented above con-
tinually through a ring, which
will be comfortably integrated in
everyday life and connected to a
smartphone [7]. That is why we
have focused, during the current
project, on a miniaturized and
energy-saving development of all
the sensors and data processing
algorithms.m
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data stored in the database can banay also help to counteract feel: blood pressure gauges
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gress in therapy(see figure 4

Furthermore, messages, for in:
stance to the general practitioner,

can be read and sent.

The housing of the device has
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Summary and Outlook
With its extensive functionality

and its reduced dimensions, th
All-in-One-Medical-Device follows
the needs of the patient to keep
unrestricted mobility. It weighs

1]

Fig. 4:Telemedical All-in-One-Medical-Device showing thExpert ViewO. [Developed by the
Heinz Nixdorf Chair for Medical Electronics in coetion with the Research Group of Pro-
duct Engineering of the Heinz Nixdorf Institute, Univsity of Paderborn. Designed by: Depart-
ment of Industrial Design of the Kunst UniversitSt Lin of Professor Axel Thallemei]
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Innovations in medical technology
will not only improve the quality

of medical care, they also make an

important contribution to the ex-
port success of German industry.
To shorten the time to market
launch, particularly the fulfillment
of regulatory requirements is a key
challenge in the transfer of re-

search results into an approved Fig. 1: Backbone concept of the Medical Test and Demonstration Center METEAN

medical device. In addition, there
is often a lack of qualified staff and
a lack of interdisciplinary know-
ledge transfer between actors
involved in the value chain.

The Medical Technology Test and
Demonstration Center METEAN
was founded to reduce promptly
these innovation obstacles and to
allow minor, innovative companies
and research consortia, the timely
transfer of ideas and research
results into product solutions.

The METEAN is operated by
Fraunhofer |IS in close coopera-
tion with the Friedrich-Alexander-
University of Erlangen-Nurem-
berg and the University Hospital
Erlangen since 2008 in the prem-
ises of the University Hospital.
There, new medical solutions and
devices are tested under the daily
needs for safety, usability and inter-
operability in accordance with re-
cognized standards.

The METEAN provides support

come innovation obstacles and find

services along the entire innovation ways through the jungle of legal,
cycle, i.e. on the precise nature of regulatory, economic and technical
an idea to the marketing of an requirements and constrainta

approved medical device. The
METEAN service portfolio is en-
sured by an interdisciplinary team

which enables optimal solutions for
all aspects of innovation transfer to
medical application = especially in
medicine, engineering and business
administration. The priorities of
the current activities are the regula-
tory requirements for research and
development, data ascertainment
and the preparation and performance
of validation and clinical studies. As
part of the Fraunhofer IIS, the
METEAN may also draw on all
the expertise of the institute and of
the Fraunhofer Society.

Cooperation with METEAN thus
makes it especially possible far
research consortia and small anc

medium-sized enterprises to over-

Contact:
Nadine Pensky

Fraunhofer Institute for Integrated
Circuits 1S

Image Processing and Medical
Engineering Department

Am Wolfsmantel 33

91058 Erlangen, Germany

Phone: +49 9131 776-7421
mailto:nadine.pensky@iis.fraunhofer.de
http:/www.iis.fraunhofer.de/med
http:/www.metean.de
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training analysis

Is ambiotex Tech-Unit as customer specific
c- implementation of the FitnessSHIRT
electronicsa

Contact:
Dipl.-Ing.
Christian Hofmann

Product ambiotex with integrated sensor
elementsa

Fraunhofer Institute for Integrated
Circuits IS

Department for Image Processing and
Medical Technology

Research Team Medical Sensor Systems

Am Wolfsmantel 33

91058 Erlangen/Germany

Phone: 09131 / 776-7340

Mail: christian.hofmann@iis.fraunhofer.de

FitnessSHIRT System by Fraunhofer IIS
(Shirt, Electronics, Tablety




With eMediPlan, everyone involved in the
treatment process will have the same
information. Photo: ASTRUM IT Gmbhl
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We
e
challenges

The metropolitain area around were engineered together with
Nuremberg has a very beautiful the supplier.

landscape and can refer to a longBut how can a time frame of only
tradition in craftmanship as well as 12 months for the development
in industrial development. A great be held, if you consider the man-

The engagement of creative sup-
pliers, a reliable delivery service
ensuring a high-quality perfor-
mance plus a commitment of all
participants to a common goal,

many of global market leaders is power of several thousands of dedication to good work and a

native to this region. This is what
the proverb @Nl!rnberger Tand
geht in alle Land" means =+
aGoods from Nuremberg go to
each country”

Today, it is medicine and medical
devices which go to all countries.

working hours? Here, in the first permanent checking of the entire
place, we must get to know our workflow with regard to deadlines
customers requirements and count as prerequisites.
demands. A prerequisite therefore Achieving these goals takes the
is the honest reflection of what integration of all efforts, ultra-
each partner can do for the modern machinery and technical

accomplishment of the project.

The area has advanced to a placaMe and our partner found both a
of the highest density for compa- positive answer to this issue.

nies of medical technology and In the beginning of the task is a
manufactures of medical devices. common will to succeed in our

equipment, CAD and telecommu-
nication systems. The involve-
ment of external constructing
engineers is a matter of course for
us.

Nowadays and then, the basis there-aims. Essential is a constantThis is what we from Holzammer
fore were entrepreneurial ability exchange of data: starting with draw- aim to live together with our sup-
and skilled workers in order to ings, preparing 3-D-data, manu- pliers"m
adjust to changing circumstancesfacture milled prototypes out of
and challenges. And not least, the high grade plastic support blocks,
colleges and universities around modification and testing of these
accelerated this tremendous devel- prototypes, making new prototypes
opment. We are also domiciled in with paint, construction of moulds
this dynamic area and closely linkedfor production of plastic parts,
to its craft and industry. injection moulding of plastic parts =
Holzammer is a strong part of this at the same time with completing
region. Everyday, we are facingthe various tools, parallel develop-| Author:
new challenges. In just under 12 ment of main parts of stainless steel
months, a medical-technical global and aluminium profiles, proving the
corporation developed together metal parts and adjustment after
with us a complex medical-techni- testing, overall proving the prepro-
cal component, consisting of duction series, thereafter release
about 10 plastic parts with a single for series production through
weight from 100 g up to 8 kgs customer, design of special pack- Hans HolzammerManaging Director
plus dozens of single parts. All of aging convenient for sea- and air-

e . Lo : HOLZAMMER
them are assembled on a base platdreight. All in all, a quality insuring Kunststofftechnik GmbH
made of stainless steel. This plate attendance from the beginning on. | Am yrsprung 9
and the aluminium profiles have An indispensable basis for this is a 92369 Sengenthal/Germany
been designed by assistance of asense of responsibility of highest ngzngé(igsll?%%_%i'o
sub-supplier. As the use of 3D- qualified employees (both from | E-Mail: kontakt@holzammer.de
silicone gaskets was required, theycustomer and supplier side). vt LT




Visit us on the
COMPAMED

Hall 8a, Stand G09
12.-15. November
2014




44

MedlgaLEngmegnng
OTH Amberg-Welden

Since 2010, the Technical Univer- This can take the form of support several modernly appointed and
sity of Applied Sciences Amberg- in teaching and training, the con- comprehensively specialized la-
Weiden (OTH) has been building ducting of presentations, and the boratories offering students ex-
competencies in Medical Enginee- integration of contract partners cellent educational environments
ring: in the summer semester 2010, in actual classes or seminars. Thisas well as applied research facili-
the first Bachelor program in medi- cooperation enables expert focus ties. A class 7 clean room (accor-
cal engineering was started andand scientific exchange in prac- ding to ISO 16644-1) with an
thus began the first educational andtice and theory which in turn injection molding machine, an
research efforts in this area. In the creates multiple positive effects area designated for radiology and
winter semester 2014/2015, a medi- for both education and business nuclear medicine and a complete
cal engineering masters programin the field of medical engineering. teaching and research operation
will begin. Thus ensuring not only highly room are part of these facilities.
Additionally, high tech laboratory competent employees are educatedPhotos in the attachment will
space for medical engineering wasregionally but also that these give you a better impression.
also implemented. Additionally to employees remain in the region More detailed information as well
this, cooperative partnerships with with good long-term employment as video material you can find
regional institutions and medical perspectives. A clearly mutually under the title Research and edu-
engineering businesses were begunbeneficial outcome. Quality improv- cation tab on our website as well
and are added to on a continual andement and efficiency in both goal as information about the indivi-
active basis. For example, the Nor- oriented and need oriented patient dual programs of study:

thern Oberpfalz Clinic PLC, a lea- care is also ensured due to closeLaboratories:

der in health care, was integrated ascollaboration with clinic partners. http://www.oth-aw.de/einrichtun-

a cooperation partner. Important New technologies, for example, gen/labore/labore fakultaet wirt-
industrial partners are Gerres- can be tested hands-on in the OR schaftsingenieurwesen/labore_me
heimer AG and Siemens AG and developed further. dizintechnik/

Healthcare Sektor in Kemnath. An important contributing factor | Programs:

Primary goals of such collaborati- to the quality of a technical edu- Bachelorhttp://www.oth-aw.de/

ons are dynamic reciprocal con- cational program is certainly studium/bachelorstudiengaenge/
tact and content exchange bet- dependent upon how current and medizintechnik/allgemein/

ween partners which further a how well a lab is appointed. Here Master:http://www.oth-aw.de/
cooperative working relationship also the OTH has high standards: studium/masterstudiengaenge/

in the area of medical technology. in 1,100 nE of floor space with medizintechnik/allgemein/

X-Ray and Nuclear Imaging Laboratony



Teaching and Research Operating Room (OR) +

Concept and Aims

Operative care is developing
rapidly. New minimally invasive
techniques and increased use 0
imaging are changing workplace
radically. The requirements in
such rooms depend on clinical
use and are very specific, especi
ally when it comes to facilities
and equipment. It is only with a
comprehensive understanding of
workflow, a careful and forward
thinking and comprehensive
planning with all involved, that a
successful implementation of, for
example, hybrid OR and mo-
dernly integrated OR are at all

possible. As a result several new Demonstration in the Teaching and Research OR for studeiats

related issues will occur which

can be explored in the Teaching

and Research OR:

= Application and Use of Inter-
operative Imaging

= Technologies, e.g: OR table and
imaging and not least medical
engineering and information
technology (DIN 80001-1)

= Hygiene and air flow technolo-
gy (DIN 1946/4 2008)

= Medical Technology Planning

m Ergonomic concerns and suita-
bility of use

= Workflow and efficiency

Therefore a modern hightech excellent foundation for research
Teaching and Research OR hasand training. This setup enables
been established at the Technical comprehensive work on various
University of Applied Sciences aspects of systems integration
(OTH) Amberg-Weiden. This  and training of project engineers
OR includes the full functionality as well as service experts leading
of a @real® clinical operating room to the realization and implemen-
including ventilation and air con- tation of ideas and visions of dif-
ditioning and is dedicated ex- ferent users in an operating
clusively to teaching and research.room. OTH Amberg-Weiden
The close connection to the provides unique conditions to
Medical Engineering Program position itself as an innovative
and the collaboration with regio- center in the Healthcare and
nal clinical partners builds an Medical Engineering Industrys

The Technical University of Applied Sciences Amideigen
operates a class 7 clean room in accordance
with DIN EN ISO 14644-1.

Processes along the value adde
chain are carried out, in for exam-
ple, component manufacture in
injection molding, where the pro-
cess from individual part handling
to assembly is analyzed. One of
many focuses is, among other
things, particle generation.

Due to countless medical and phar-
maceutical businesses located i
close proximity to to the area, the
OTH Amberg-Weiden boasts to
be an application oriented educati-
on and development destination
which actively supports the transfer

Microscopic Analysis in the Cleanroomn
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Cleanroom with injection molding machine (collaboration with Gerresheimer AG)

and exchange of expertise and bestengineering and business competen- gned to meet growing and dynamic
practices. Students receive bothcies in clean room technology desi- industry needs and requirements.

Contact:
Prof. Dr. med. Ostbayerische

Director Amberg-Weiden

Medical Engineering Program
Hetzenrichter Weg 15

Department Diagnostic Systems 92637 Weiden i d. OPf.

and
Medical Technology Management

Clemens Bulitta Technische Hochschule (OTH)

Fon :+49 961 382-1620
Fax.: +49 961 382-2620
Mail: c.bulitta@oth-aw.de
www.oth-aw.de

Competence

hospital construction

With over 6.000 successfully per- of 50 years and constant transfer of Partner-Circle and manufacturer of

formed projects HT LABOR + | expertise create the basis for th
HOSPITALTECHNIK AG is successful execution of most di
one of the worldAs leading project verse construction projects an
and manufacturing companies far their specific requirements.

room systems and their compo: To pursue the state-of-the-art
nents in the field of laboratory and trends and to carry on our own
hospital construction. developments is of utmost impor-
Our experts are advising national tance to us. This is why we coop-
and international customers and erate closely with the OTH Wei-

e their research OR. Thus we are
able to develop our own products
d steadily according to the latest
findings of medical technologym

The best possible treatment of
the patient and the protection of
the staff, due regard being given

partners. Our projecting experience den-Amberg as a member of their to economical aspects, are a core
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Research OR at OTH-Amberg-Weiden

area of the planning process. No
only the investment level and the
structural circumstances influenc
the OR design but also the work-
flow process of the operation
mode.

Central to medical alteration are
diagnostic systems, imaging prq
cedures, data integration an
documentation, all of which have
a big impact on our new develop-
ments and system adjustments.
Furthermore the hygiene stand-
ards, climate regulations, radie
tion protection and the country-
specific building regulations pose
a challenge for every project.
Already in the planning phase
HT LABOR + HOSPITAL-
TECHNIK operates as a consult-
ing partner for architects, en-

Using the latest technology, we

have the ability to reflect the ideas

and designs of our clients photo-
- realistically.
dWhole building complexes are
> created virtually on a PC ano
represent already in the planning
phase a realistic image. In this wa
future users are actively involve
1-in the planning process in order
to create a optimized work en-
° vironment.
With a well-performing construc-
tion-kit for functional and exten-
sively equipped areas with deman

and function we facilitate the broad

gineers and customers and there-range of base estimates over ou

fore supports the highly technica
coordination of all parties in-

line and execution planning as wel
as budgeting and tender procedur

volved, which is essential for ato project monitoring and docu-

successful ventures

mentation.m

3D Visualisations

on high quality regarding surface

D
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Contact:
HT Labor + Hospitaltechnik AG

Rambacher Str. 2
D-91180 Heideck
Phone: +49 (9177) 98-0
Email: info@ht-ag.de
www.hospitaltechnik.de
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Several Sensor Chips

~ Sensaors with
Printed Polymers and NOa]c no
Materialsfor the use

Disposables in Diagnostics

Within the last years several sen
sor chips [1] for portable [2] and
stationary [3]
have been developed by the
Heinz Nixdorf Chair of Medical
Electronics of the Technical Uni-
versity Munich (HNLME).

These devices cover a broad rang
of possible applications for en-
vironmental monitoring, lab diag-
nostics and medical testing fo
both, clinical and home settings
Together with our industrial part-
ners we intend application in can
cer treatment and for widespreac
diseases like diabetes, renal di
ease and bronchial asthms.

In clinical cancer prevention, for
instance, such measurements c

be done in advance to therapy could be lost. Tumor cell sensitivi-

analytic devices therapy for each individual patien

sue and with several drug cand
dates in order to find the best

> and thus minimize side effects o
chemotherapy. With this technique,
vitalities of breast cancer cellBig. 1)
for instance, and the influence of ¢

echemotherapeutic agent to thes
vitalities can be monitored.

We investigate these living biolog-
r ical systems in a relatively unal
. tered environment when com-

pared to the conditions in the human

body. Therefore cell culture and

] tissue culture shall be monitorec

s4n a physiological appropriate set
ting, as a whole. While, when
examining single isolated cell
instead + which may look as a fac
ile approach for interpreting sig-

amals obtained + some informatior

with small quantities of living tis-

Fig. 1Vitality of breast cancer cells decreases after ag&@AA (100 pmol/L) (red) is applied,
when compared to untreated (black) assay. Dissolvexygen consumption in cell culture
media is measured by the sensor chips to score hiijas

ty and tridimensional tissue ar-

- chitecture with intact relations to
connective tissue are known to be
t interdependent when exposed to
pharmacological treatment [4].
The cells interact and transfer
their information to one another
3 through several mechanisms [5],
e not yet accessible to direct moni-
toring or which have unclear rela-
tions. Therefore, we try not to
- specify global cell tissue vitality via
a presence of specific messenger
substances as so called 2tumor
markers®, but by a monitoring of
global parameters through our
- sensor chips. Such parameters in-
fluenced by cell metabolism are
S e.g. extra-cellular acidification or
- dissolved-oxygen consumption with-
in the nutrient solution used. These
variables are measured locally with
pH and pO, sensors. The techno-
logical task for the creation of
these sensors consists now in
obtaining reliable data over a spe-
cific period using a miniaturized
layout.
Due to their needs in long-term
reliability and safety within the
human body, implants are ex-
ceedingly demanding sensor de-
vices. Once implanted, they need a
stand-alone energy supply and
provide sensor data with simple re-
calibration facility. These sensor
data may be transferred to the out-
side through telemetry or directly
trigger medication with a closed-
loop actuator within the implant.
Sensors known up to now are not
an entire match to all our needs and
hence we do our own development

of novel sensor materiala
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Fig. 2: Model conductive path is encased

polymer by injection molding. Miniaturized sensors @y be separated from other
electronic parts with a fluid- and vapor- resistanfeed-through.
(Image by Erwin Quarder GmbH, Espelkamp)

Physiological compatibility with
living tissue is an ubiquitous tas
within the development of such
sensors and devices.

This has to be taken into conside-

ration in the selection of all the
materials used.
A lot of common materials and pro-

duction steps in electronics cannat

be applied or have to be consider

ably modified. This imposes a cri-
tical interface between optical or

electrochemical sensors in conta
with biological material. Sub-
sequent analog and digital sign

electronics needs to be encapsula
ted from biological materials. One

example for a hermetically seale
lead-through is given in Fig.2.

Here the biocompatible transpar-
ent polymer covers a conductive

path.m

Within  our research project
Printed Nanomaterials for Micro
Sensor Technology® (PRINTS)

we examine several printing tech
nologies and polymeric material
for the applications mentioned
above.

Emphasis is placed on inkjet print
ing with piezoelectric printers.
Here tiny ink droplets of 20 pL

volume are generated with high

with a transparefind biocompatible

frequency from a 30 !Im diameter
glass nozzlgFig. 3) On the poly-
k mer surface these form single
spots and can be combined to
line when drop spacing is accu

=

Fig. 3:Inkjet printer print head made of
glass (A) with piezo actuator (B) and process
control camera (C). Printing onto a trans-
parent PET film is conducted

rate. Printing speed is in a rang
of 1 to 1000 mm/s according tg
the printer used and large area
- can be printed with a multi-nozz-
S |le print head.

Pixel-accurate dosing of material
and the waste-avoiding additiv
- process are decisive advantages
inkjet printing. The latter is cru-
cial with some pretty costly mate-

pH sensing or with enzymes or
specific antibodies, often prized
several thousand euro per gram.
Printing parameters have to be
optimized for each specific ink
within the inkjet printing process,
while layout adjustments for the
sensor chips are easily done when
compared to costs in conventional
photolithographic technology. As

advantageous feature in inkjet
printing lies in the possibility to
do all program changes directly by
the PC operating the printerm

In our field of research, disposable
sensor chips are widely applicable
for drinking water monitoring, or for
autonomous tests done by a patient
> e.g. in case of diabetes.

a Inkjet technology may provide con-
- venient and inexpensive production
of complete sensor chips for these
purposes.

We have tested several biocom-
patible and transparent polymer films
as support materials for our sensor
chips as PET (polyethylenetereph-
thalate) and PI (polyimide). These
are commercially available and may
be furnished by inkjet printing or
other additive techniques with con-
ductive tracks as shown ifrig. 4.
The same technology may be used
to add further components like sen-
sitive materials, thus avoiding ma-
chine set-up time.

Polymer solutions in organic sol-
vents are processable by inkjet print-

Fig. 4:All-inkjet-printed interdigital electro-
de structure (IDES) with biocompatible
carbon nano material (black) and metallic
conducting path (tan) on a transparent

~

rials like P3HT polymer [6] for

polymer film support s

no masks are needed, an especially



ing as well as mixtures of reactive
components. The latter will form
a polymer layer after inkjet prin-
ting.

As displayed inFig.5 we could
separate a crossing of two inkje
printed conductive paths by arn
isolating polymer layer printed in
between. Such layers may also b
used as a type of filter to block
cross-sensitivity.

Photo resists can be applied b
inkjet printing as well, the common
UV hardening resist SU-8 tested
in our work, however, is not well
suited for printing and requires
further research.m

t

y

The structure size is no limiting fac-
tor in our applications, but we need
transparent support materials whe
never our cell cultures shall be
monitored with optical microscopy.
In some applications both, support
and conductive path, shall form a flex
ible unit as shown inFig. 6 That

means their mechanical stability
must be sufficient to function after
having been deformed, as the con
ductive lines need to adhere to the
support tightly not to break inter-
nally.

To print on polymer films we use

nanomaterial carbon inks and dif
ferent types of metal-containing inks

Fig. 5:1solation of conducting path crossing in an all- kjet-printed specimen: Lower path (1) is
covered by a polymer layer (2) and thereby isolatédm path (3)=

ebe achieved, which is fully suffi-

As this is purely additive, we may
consider even those substrate foil
which would lose their optical pro-
perties in photolithography or when
being structured with laser ablatior
technique.

With inkjet or screen printing, a
structure size of 20 + 100 !Im can

cient for the production of our
sensor chips. A conductive pat
made by inkjet-printed metallic inks
has a 2+10-fold higher specifi
electrical resistance compared ft
the solid metal.

The practicability of inkjet printing
is hitherto limited by commercial
availability of inks with certified and
constant properties.

While inks of tailor made sensitive
materials are specific by naturé
inkjet technology would benefit, if
inks for standard tasks as conducti
paths would be made available on
larger scalem

Both, electrochemical and opto-
chemical sensors, are used within th
development of our sensor chips

N

.
”

0

Fig. 6:Inkjet printed electrode structures on
a PET film remain intact and conductive
even after repeated distortions

tage with alterable frequency is

>, applied to obtain data related to cell

vitality.

vélhen the IDES are covered with
asome sensitive carbon nano materi-
als or completely composed out of
this material, the pH value can also
be measured in aqueous media. We
observed a change in impedance
depending on a change of pH when

elow frequencies are used.

. Those changes in pH value may also

We use electrochemical impedance be caused locally by active? sensor-

spectroscopy (EIS) with interdigital
electrode structures (IDES). After
cultivating living biological cells on
these electrodes, an alternating vo

materials, depending on other para-
meters to be measured. In future
work we will examine this model for

|- facile diagnostics in case of diabetes
and renal diseases.

We have already been using op-
tochemical sensors provided by
Presens GmbH, Regensburg, to mea-
sure the content of oxygen dissolved
in our cell culture media as well as
for pH value. These are composed
of a fluorescent dye in a complex
matrix of several polymers. With
printing techniques we can apply
these sensor dyes on transparent
polymer support + all process steps
needed can be implemented to our
sensor chip manufacturing.

This yields reduced material usage
and smaller sensors which can be
precisely positioned. Further devel-
opment of cell culture microwell
plates by our industry partners will

profit from this reduction in costsa
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for nanotechnology patents

Nanotechnology has benefited
from a good deal of investment in
the past years. Does that trans-
late into patent applications?

The number of patent applica-
tions in nanotechnology is increa-
sing considerably faster than in
other fields of technology. In par-
ticular, a sharp rise is currently
observable in patent applications
relating to graphene. This has
sparked off a real race for patents

What role does publicly funded
research play in this develop-
ment?

Roughly a third of the nanotech-
nology inventions we deal with
originate from publicly funded
laboratories, predominantly uni-
versities. Two thirds originate
from companies + not only from
large technology companies but
also from young start-ups spaw-
ned by a university on the back of
a promising idea.

Some people are warning that
firms are monopolizing the foun-
dations of nanotechnology with
their patents and may thereby be
hampering progress.

In some cases, perhaps. Butitis in
the nature of things that the

Patent applications newly published

to the whole field. Consider bio-
technology, which was probably
in more or less the same position
in the 1980°s as nanotechnology is
today. At that time Mullis and col-
leagues discovered the PCR (edi-
tor's note: the polymerase chain
reaction, for which the patents
were sold to Hoffmann-La Roche
for 300 million dollars). The best
protection against becoming
blocked by other companies
patents is to have a strong patent
portfolio of one’s own.

What do patent applicants have

to beware of in nanotechnology?
The greatest challenge facing pa-
tent applicants in nanotechnology
is the fact that they often break
new ground not only in techno-
logy but also in patent law.

What do you mean by that?
Patent law is surely the same for

all research disciplines.

Not at all. European patent law
draws a distinction between, for
instance, chemical substances and
technical devices, a distinction
which, incidentally, can quickly
become absurd in nanotechno-
logy: Is a nanorobot made up of a
single macromolecule, a substance

or a machine? But even more
importantly, patent law only sets
out the general principles; case

pioneers of a new technical field annually at the European Patent Office.
make many fundamental discover- Source: European Patent Office data,

ies that later prove very valuable A=
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law develops these further for the

individual technical fields. Let's
take an example: According to the
law it is only possible to patent

something that the “average per-
son skilled in the art' does not

already regard as obvious from the
state of the art. But, you tell me,

who exactly is an average person
skilled in the art of nanotechno-

logy? And what does he regard as
obvious? In conventional mecha-
nics, electrical engineering, che-
mistry, and so on, patent offices
and courts have been answering
such questions for many decades
in numerous individual cases, and
there is standard literature that

the ways of exploiting them. The old
downsizing argument does not apply
here. This is only one example, of
course, but it shows that we need
separate rules for nanotechnology.

What advice do you have for
inventors until such rules come
into existence?

To take advantage of this void and
fill it with their own arguments +
why their own concrete idea satis-
fies the patenting criteria very
well, and why its particular impli-
cations justify a particularly broad
protection. Those who exploit
this opportunity, argue well and
don’t give up have the chance to

Origin of the applicants of the European
patent applications on graphene published
in 2012.

Source: European Patent Office data, 2043

analyses and systematizes this casalready known device smaller achieve even more than in con-

law. In nanotechnology, on the
other hand, there are only relati-
vely few decisions so far. The
field is still in its infancy.

So how can patent offices
actually assess nanotechnology
inventions?

In the absence of genuine nano-
technology case law, patent
examiners try to find analogies to
conventional technical fields
which often fails. For example,
reference is repeatedly made to
the "downsizing' argument, which
is derived from mechanics and
states that merely making an

does not constitute an invention. ventional technical fields.

That may well make sense in the

case of a conventional technology. Finally, what is it about nano-
For example, it should be obvious technology that fascinates you?

to equip a tablet computer with a | came across nanotechnology as a
smaller screen if the market young graduate studying for a doc-
demands handier devices but thetorate in biophysics. It has stayed
situation is very different with with me ever since. What fascina-
nanotechnology. The issue here tes me as a patent attorney is that,
is the new properties which more than virtually any other new
materials can assume whentechnology that preceded it, nano-
shrunk to the nanoscale. Carbon technology questions established
in the form of graphene is an concepts of patent law. It is great
outstanding electrical conductor; fun rethinking these concepts from
nano-gold is a semiconductor. It's a nanotechnology perspective.
about the new possibilities of-

fered by these new properties, and The interviewer waBernd M!ller
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the leading European experts in the

field of nanotechnology patent law.

The physicist and patent attorney

advises and represents some of the
most important companies and re-

search establishments at the leading-
edge of nanotechnology in Europe,
Asia and the US/Am
Contact:

Dr. Stefan Rolf Huebner
Patentanwalt
European Patent Attorney

SR Huebner & Kollegen
Intellectual Property Attorneys

Prinzregentenplatz 11
81675 Munich/Germany
Phone: +49 (89) 66 610 570
E-Mail: info@srhuebner.com
www.srhuebner.com




NEWS:

Diagnostics

Subject undergoing manugraphy analysis

Contact:
novel GmbH

Ismaninger Str. 51

81675 MYnchen, Germany
Phone +49 (0) 89 4177 67-0
Fax. +49 (0) 89 4177 67-99
E-Mail: novel@novel.de
www.novel.de




We give you only a
short break to relax!

Where other lab-movers plan the move
for 8 days, we ®nish our task often within
3 days with full customer satisfaction.

How do we succeed that?

our experience from more than 300 successful lab-moves
with highly motivated staff

with our own developed effective lab-move concepts

with professional planning and organization

Neumaier Logistics GmbH
Weidachstrale 6
85609 Aschheim / Germany

www.laborumzug.de
info @ laborumzug.de
Phone +49/89/90 99 90-0



56

Intraoperative imaging is becoming increasingly imgrtant for surgical interventions and
represents one of the main sources of informatiomiminimally invasive interventions for the
surgeon. Exact differentiation between healthy and cacerous tissue as well as intraoperative
visualization and localization of both blood vesssland tumors offer great potential in the
removal of cancerous tumors in the bladder. The Ingite of Micro Technology and Medical
Device Technology (MiMed) at the Technical Univengiof Munich is currently developing the
Image Processing Unit (IPU), a new device allowingetisurgeon to interactively utilize image
processing technology in the course of surgery.

System Image Processing Unit

Today image data in medicine is no
only used for diagnostic analysis pri
or or after medical interventions but
also intraoperatively in order to
acquire information about the cur-
rent operational area. Among suc

systems are miroscopes, endoscopesideo image displayed on a monitor.

or ultrasound.

Endoscopes consist of a rigid o
flexible tube, a light delivery system
to illuminate the region of interest
and a lens system transmitting th
image to the viewer.

The first endoscope was develope
by Philipp Bozzini about 200 years
ago in present-day Germany. How-
ever,
endoscopes, current systems a
mostly used in combination with

cameras enabling digital processing
of the image data. These cameras

deliver real-time high resolution
images of the interior of the human
body, which are presented to the
surgeon on monitors.

Endoscopy is one crucial imagin

method in various medical disci-

plines, as for example in applicat

ons in the gastro-intestinal system,

in contrast to conventional are, e.g. changes in color,
relighting of edges or measurements

ear-nose-throat (ENT) medicine,
t skull base surgery, neurosurgery @
- urology.

Because direct sight to the opera;

tional area is obstructed, in man

minimally invasive interventions the
h surgeon is directly observing the

The video image is therefore the
I most important intraoperative source

of information demanding both high

color fidelity and accuracy with the
e original image.

Numerous algorithms are availabl
d that allow robust post-operative

cal image data. Such characterist
high

of surfaces and volumina.

In many applications of medica
imaging, not only one modality, but
several imaging modalities are ut
g lized, where each of them provides
specific information. In early diagno-
- sis of urinary bladder tumors, endos
copy is applied with both, a white

extraction of characteristics in medi-

- tervention

light source and with a fluorescence

rlight source as photodynamic diag-

nosis (PDD). During standard en-

- doscopy with a white-light source
y characteristics such as blood vessels

are clearly visible and can be used for
orientation. Cancerous tumor tissue
representing the region of interest
can, in contrast, only be poorly dis-

> tinguished. For that reason, fluores-

cence endoscopy is applied in addi-
tion to standard white light endosco-
py. A comparison between both mo-

e dalities is depicted irFigure 1la and

1b) For the use of fluorescence en-
doscopy, the patient is administered

ca contrast medium that specifically
- binds to tumor tissue and re-emits

light upon light excitation. Tumor

tissue can thus be clearly distin-
guished from healthy tissue. However,
problematic is, that both modalities
can only be applied alternately by

| manual change over, and while utili-

zing one modality, the information

- of the other modality is not available.
5 Simultaneous superimposition of

both modalities could shorten in-
time and increase
safety of the medical treatment,
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Fig. 1:a) Recordings of the bladder with tumor tissue under white light endoscopy,

b) as photodynamic diagnosis,
¢) superimposition of both modalities

because both blood vessels fg
orientation and the cancerous
tumor tissue are depicted to-
gether in the same image at the
same time(Figure 1¢)m

To overcome the above describec
deficits, a new method for real time
intraoperative video editing was
investigated at the MiMed. The pro-
totype Image Processing Unit
(IPU) is specially designed for
medical applications. For providin
intraoperative image data, up t

three imaging equipment (e.g. en-

doscope, ultrasound) can be conne
ted to the system. Video outputs
enable the connection of up to three
monitors for better visualization in

using the Image Processing Unit

rthe OR (see figure 2)o facilitate
5 handling, the IPU is permanently

> des an additional touch monitor for
intuitive handling. Thus, the IPU

OR safely. The connection with
1 the required imaging instruments
for the operation as well as with
5 the stationary monitors in the
OR can be accomplished rapidly
due to the easily accessible vide
ports.

jy The system is controlled via a touch
0 monitor. Video ports are visualized
in nodes. Each node provides a pre
c-view window which shows the

for the user. For each connectec

installed on a clinical cart which provi

monitor, a monitor node is displayed
at the user interface. Intuitively -
similar to the handling of smartpho-
nes and tablet PCs + one can drag
the video from input nodes to moni-
tor nodes. In this way, the current
video is visualized in the preview
window of the monitor node and
the monitor connected at the same
time. This property allows % inter
alia - an easy exchange between the
monitor displays in the OR.
Algorithms, extracting specific char-
acteristics of the video data, are
visualized in nodes, too. They also

can be placed and installed in thefeature small preview windows.

Due to these, the user has a direct
visual feedback of the applied
algorithms and the way they en-
rich the video data with informa-
,tion. In case of applying several
oalgorithms successively, these fea-
tures allow a visual control.
The simple drag and drop of pre-
installed nodes allows medical per-
-sonnel to find the ideal individual
patient setting of parameters to

applied video. Thus, the video source enrich the video data with the
connected is immediately visible required information. Adjustment,

] interconnection and combination

Fig. 2: Schematic structure of the Image Processing Uit
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Fig. 3: Structure of the Image Processing Unit in a test scenario under OP conditi®ns

of algorithms can be performed a

runtime. In this way, e.g. the adjust-

ment of algorithm properties can be
performed without any discontinua-
tion on the monitors.

The Image Processing Unit is char-
acterized by the following features
and therefore stands out from al
known systems:

= It is the world’s first system for
intraoperative real-time image
processing of colored HD imag-
es, providing several signal input
at a time and an interconnectior
possibility to multiple signal out-
puts. The system has the follow-
ing features:

= Up to three video signals can be

processed simultaneously.

« Up to four monitors can be
connected for visualization, one
serving as a control input.

= The applied video image data can

have a resolution up to 1080f
(HDTV) in three color channels.

= It is operated via a touch monitor
and parameters/settings can be a
justed at runtime without interrupt-

view windows.
=« Third party algorithms (Matlab, C,

they feature predefined interfaces.

> can develop new nodes by inter-

algorithms can be selected an
adjusted quickly and individually
to the patient through the pre-
view windows of each node.

d= Own algorithms can be integratec
easily. These can be implemented i

ing the main display.

different programming languages, &

Authors:
The investigated system is the firs Franziska Klein
system that solves the following dis M.Sc.
advantages of the state of the a
> adequately and provides the follow:
ing benefits:
S
= The system provides enriched Dipl.-Ing.
image data of the region of inter- Tobias
est during the operation without LYddemann
interruption of the displayed
video on the monitor.
= The system's usability is simplified
such that medical stuff without P_rof. or.
Tim LYth

deeper programming experience

connecting preinstalled algorithms.
In particular, parameters of the

long as they feature the same appli-
cation programming interface
(API). m

The assistance systems for real-time
image processing, described in this
article, point out the opportunities
available in the fields of intraopera-
tive imaging. In future it might be
possible to provide and analyze 3D
views of the region of interest dur-
ing the operation.

The system is clinically evaluated
regarding its ease of integration and
workflow. New findings are incor-
porated and ensure a usable assis-
tance system for real-time image
processing.

In the next years, there will be
more and more assistive func-
tions, that will amend the fea-

t =« Each processing step, the videotures of already existing systems.
signal passes, is visualized in predn the future MiMed will con-

tinue to improve the possibilities
of diagnostics and therapeutics
through the use of modern tech-

C++) can be included as long as nology and close collaboration

with clinical partnersa
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