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2001 B2006:

TU limenau

Diplom (Dipl.-Ing.) Electrical Engineering and Information Technology ,
Biomedical Engineering and Medical Informatics

parallel: Theoretical and General Electrical Engineering

2004 B2005:

Johns Hopkins University, Baltimore, USA

Diplomathesis: BOpt i ¢ al Measurement of Needle I nsertion Depth"”
Research Scholar at NSF Engineering Research Center for Computer Integrated Surgical Systems and Technology

2006 B2011:

University of Freiburg, Department of Microsystems Engineering (IMTEK),

Doctoral thesis: BCMOBased I ntracerebral Neur al I nterfacesb

2012 /2015 b2018:

Robert Bosch GmbH / Bosch Healthcare Solutions GmbH

F&EIng. Abt. MST [/ Project/ Product-oMamia@ekicess Devel opment of 1

Projects: Lab-on-chips for molecular diagnostics, Bionanosensors
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Doctoral thesis: Development of a
microelectrode array for contacting a large
number of single neurons

Automatic electrode selection based on
machine -learning
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2012-2018: Robert Bosch GmbH /
Bosch Healthcare Solutions GmbH

LoC-System:
PCRbased detection of pathogens
(bacteria /virus)

Development of an universal
analytical instrument

Validation and certification
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Fraunhofer IMS - Institute profile

A Institute for Microelectronic Circuits and Systems (IMS)
A Founded in 1984/85
A Director Prof. Anton Grabmaier
A 253 employees
A Budget 33 Mio.
A InHaus-Center
A Smart sensor systems for
health, mobility and industry
A Technologies

Integrated circuitries (ASIC)
Semiconductor technologies (optical, HT)
Wireless Transponder Systems

Micro - and nanosensor systems
Embedded Atrtificial Intelligence
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Infrastructure IMS

CMOS Fab

* MST
é * Lab&Fab

Test and Assembly

CMOS-Processing

Post-Processing

Applications

CMOS
as “intelligent” substrate

Post-Processing

Optical, Mechanical, or Chemical
Micro and Nano Sensors

on Top of Readout Circuit

Back-End

Packaging: Ceramic, COB, CSP
Parameter and Circuit Test

on Wafer or in Package

Mission
Customized CMOS
Facts
0.35 um-Technology
200 mm-Wafer
24/7 service
> 50,000 wafer p. a.

Mission
Sensor integration on CMOS
Facts

0.35 um-Technology

200 mm-Wafer

5,000 wafer p. a.

Mission
Optimal sensor performance

Facts
200 mm-Wafer
Complete End of Line test
Sensor calibration
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Geschaftsfeld Health
Vision
A Wir erméglichen ein gesundes Leben bis ins hohe Alter durch bezahlbare

Medizin auf hohem Niveau.

Mission

Mit unseren smarten Sensorsystemen kdnnen wir
gesundheitsrelevante Informationen aus dem  Umfeld
von Personen, kérpernah sowie auf Zell- und
Moleklilebene hochsensitiv erfassen.

Auf diese Weise ist es mdglich,

effiziente Diagnoseunterstiitzungen zu erstellen,
Praventionen vorzuschlagen und bei Bedarf gezielte
Therapien einzuleiten .
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Professor Micro - und Nanosystems for Depart. Micro - and Nanosystems at
Medical Technology Fraunhofer Institut IMS
at Chair Electr. Components Medical Implants,
and Circuitries (EBS) In-situ Diagnostics
Focus: Research on novel technologies / systems Focus: Close gap to application Support
innovations at small and medum-sized companies
Cooperations
Clinical Microelectronics: Computer
Partners CMOS, Wireless Science:
Systems Algorithms,
Software
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Herausforderungen der modernen Medizin

Anzahl Todesfalle weltweit, 2016

Herz-Kreislauf-Erkrankungen
413 Millionen
Infektionskrankheiten
331 Millionen
Krebs
245 Millionen
Neurologische Krankheiten

99 Millionen
Quelle: WHO

Zentrale Herausforderungen

A Steigendes Lebensalter
A Steigende Bevélkerungszahl
A Bezahlbarkeit der Behandlung

Verbesserung der Pravention, Diagnostik

und Therapie A Personalisierte Medizin
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Pressure Sensor Systems
Applications : Medical Implants

Intra ocular pressure Haemodynamic Intracranial pressure
(glaucoma therapy ) monitoring (heart) (hydrocephalus)
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Next Generation post-CMOS Pressure Sensor Technology

A Pressure Sensor Technologies for Monolithic Integration
A 1.2um CMOS MEMS

9.4 mm

R&D

/A Post-CMOS MEMS

© Fraunhofer
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Nanoelectrodes / nanofluidic diagnostic systems
Applications : Medical implants and organ -on-a-chips

A Nanoelectrodes/ nanoinjection needles (nanostraws ) on top of CMOS

~

A lntracellul ar el ectrical recordings

A In-situ monitoring of physiological parameters

Intracellular
nanoelectrode

Contact pad

Normal rat kidney cells
on 3D nanoelectrodes

Substrate

Membrane

Intracellular

injection Liquid reservoir

Microfluidics
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Stimulation und Ableltung- . Offen im Denken

.

A Bisher in-vitro und in-vivo Einsatz an der Netzhaut

A Neues Ladungstransferverfahren (EU Pat. Pend.)
zur Zelltyp-angepassten Stimulation

A Gleichzeitige Stimulation und Ableitung liber aus-
wéhlbare Elektrodenpaare

A Uber Chip-in-Foil-Technologie (Kooperation mit

= RWTH Aachen) lassen sich Elektrodenarray und

Netzhaut Schaltungstechnik hybrid kontaktieren und kapseln
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www.uni-due.de/EBS
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