Faculty of Science and Engineering

Profile report: Bioelectronics and Wearable Devices for Biomedical Applications
(Bio-electronica en Wearables voor Biomedische Toepassingen)

- Discipline: Bioelectronics, Implantable devices, Flexible electronics, Biofabrication
and Bioprinting, Biosensors, wearable devices, Neural electrodes

- Level: Assistant professor
- Focus: Research
- Fte: 0,8-1,0 fte

1. Scientific discipline

Flexible electronics and wearable devices are playing an increasingly vital role in health
monitoring, offering rich and continuous insights into individual well-being.
Bioelectronics, at the intersection of biology and electronics, is set to transform
healthcare through innovations such as wearable and implantable electronic devices,
neural probes, and bioelectronic medicine. This rapidly evolving field combines
materials science, electrical engineering, and biomedical research to develop biomedical
devices that seamlessly interface with the human body, enabling more precise
diagnostics, real-time monitoring, and personalized therapies.

2. Vacancy

This position is opened by the Board of the Faculty of Science and Engineering in the
context of the sectorplan Engineering and will be embedded in the Engineering and
Technology institute Groningen (ENTEG), base unit Bioinspired MEMS & Biomedical
Devices. The position falls within the framework of the faculty’s career system Career
Paths in Science and Engineering. As the focus domain of the position is research, the
criteria of the career path with a focus on research apply. Please see the link above for
more information.

3. Selection Committee (BAC)

- Prof. dr. B. Jayawardhana (chair), Director ENTEG, Professor of Mechatronics and
Control of Nonlinear Systems;

- Prof. dr. G.J.W. Euverink, Education Director ENTEG, Professor of Products and
Processes for Biotechnology in the Biobased Economy

- Prof dr. A.G.P. Kottapalli, Associate Professor Bioinspired MEMS and Biomedical
Devices, ENTEG, University of Groningen

- Prof. M. Kamperman, Professor, Polymer Science Research Group, Zernike Institute
for Advanced Materials, University of Groningen

- Prof. dr. E. Chicca, Professor of Bio-inspired circuits and Systems, Zernike Institute
for Advanced Materials, University of Groningen

- Prof dr. George Malliaras, Prince Philip Professor of Technology, Department of
Engineering, University of Cambridge, UK


https://www.rug.nl/fse/careerpaths5
https://www.rug.nl/fse/careerpaths5

- Will be announced (Student Member)

Advisors

- Dr.J. Sjollema, director of Biomedical Engineering Master Programme, University
Medical Center Groningen (UMCG)

- Prof. dr.ir. E. van der Giessen, director of Biomedical Engineering Bachelor
Programme, professor of Applied Physics, in particular, Micromechanics (Zernike);

- Dr. C.C. Roossien, Assistant Professor Bioinspired MEMS and Biomedical Devices
research Group, ENTEG.

- Mr. F. Salverda (HR advisor)

- Dr. K.E. Voskamp (scientific coordinator ENTEG)

4. Area of expertise

With the recent rapid progress in wearable electronic sensor technology, real-time
human-motion monitoring, sensorized prosthetics, active patient biofeedback, and
advanced bionic skins are becoming a reality. In recent years, flexible electronics and
wearable human-motion monitoring devices have emerged to be the most sought-after
biomedical devices as they can potentially provide a host of valuable information
regarding the health and well-being of an individual. The field of bioelectronic devices
combines biology and electronics to offer innovative health technology solutions. Such
devices include ingestible electronics, neural probes and bioelectronic medicine. These
technologies promise more personalized, efficient, and responsive treatments, from
monitoring vital signs to modulating organ function through nerve stimulation.
Bioelectronics research for application in biomedical devices requires, on one hand, a
strong scientific background in electronics and materials science, and on the other hand
multidisciplinary skills to engage biomedical engineers, clinicians and medical
researchers.

5. Embedding: institute (and base unit)

ENTEG is the engineering science and technology institute of the faculty of Science and
Engineering (FSE) of the University of Groningen. ENTEG research is highly
multidisciplinary in nature and focuses on fundamental and engineering research on the
development of new and innovative processes and products including biomedical
devices. The research of ENTEG is conducted in three key research domains:

e Sustainable chemical engineering & biotechnology.
e Mechanical, materials & robotics engineering;
e Optimization, systems & control;

The candidate is expected to contribute to the existing research and teaching activities
within the Bioinspired MEMS and Biomedical Devices (BMBD) group which belongs to
the domain Mechanical, materials & robotics engineering. BMBDs research mainly
focuses on nature-inspired micro/nano sensors, biosensing, biomimetic materials and



sensors, micro/nano electro mechanical systems (MEMS/NEMS), flexible and wearable
electronics, 2D sensing materials, 10T, biomedical and health monitoring
sensors/devices. The group currently comprises of 1 associate and 1 tenure-track
assistant professor and more than 10 PhD-students and postdocs. The Pls in the team
have published >100 peer-reviewed articles in leading journals and international
conference proceedings. The BMBD group’s focus on innovation, impact and
valorisation has led to the filing of 4 patents and creation of a start-up company
emerging from the group’s research. The research focus of the candidate on
Bioelectronics complements the work of the current BMBD-group, adding a new
dimension in implantable electronics, bioprinting, and multifunctional bioelectronics.
The staff of the BMBD unit together are the core teaching staff of the Biomedical
Engineering (BME) degree programmes at the FSE. They are also affiliated with the
programmes Industrial Engineering and Management and Mechanical Engineering.

6. Local and (inter)national position

This position is created to strengthen the faculty’s profile in the research area of
biomedical engineering and to strengthen its contribution to the BME degree
programmes. It is strategically located in ENTEG to effectively integrate basic sciences
(including physical chemistry and biology) through biomedical device design and other
engineering tools (including applied mathematics, computer science, Al, systems and
control) in conjunction with clinicians in the University Medical Center (UMCG) and local
companies. In addition to research and technical innovation, regulatory (e.g. MDR, IVDR)
and manufacturing aspects are incorporated to facilitate swift translation toward clinical
applications. Being the proverbial ‘spider in the web’ of FSE and UMCG, the new position
fits seamlessly in the mission of the Health Technology Research and Innovation Center
(HTRIC) at UG and will fill a gap between all four current themes. Apart from the northern
med-tech industry (represented, for example, by Life-Cooperative), HTRIC encompasses
both the faculty of Science and Engineering and the UMCG as well as local Universities of
applied sciences and post-secondary vocational education.

The new research line on Bioelectronics will open further collaborations within ENTEG
and with other institutes of FSE and with the UMCG. Within ENTEG, it links well to other
units that are oriented towards Biomedical Engineering and Mechanical Engineering, such
as Discrete Technology and Production Automation (DTPA), and Product Technology (PT).
We foresee strong interactions with fundamental sciences in research institutes in the
faculty, on topics such as advanced materials (ZIAM) and Biomedical sensing (Groningen
Cognitive Systems and Materials Center (CogniGron)).

In our collaboration with UMCG, our primary objective is to exemplify the integration of
engineering principles with biomedical science to drive forward bioelectronics and
biofabrication innovations in patient-specific therapies, regenerative medicine and
biomedical devices. We will also foster research collaborations with the Biomaterials &
Biomedical Technology (BBT) department, as well as various clinical departments within


https://htric.com/
https://htric.com/en/programmes
https://www.rug.nl/research/discrete-technology-production-automation/?lang=en
https://www.rug.nl/research/product-technology/
https://www.rug.nl/research/zernike/?lang=en
https://www.rug.nl/research/fse/cognitive-systems-and-materials/?lang=en
https://www.rug.nl/research/fse/cognitive-systems-and-materials/?lang=en

the UMCG research institutes. These collaborations will play a crucial role in the
valorization and translation of our findings into practical, real-world applications.

The broad field of Bioelectronics is represented at essentially all universities with a
biomedical engineering department. Examples in the Netherlands include university
research groups such as the Biomedical Diagnostics Lab and the Microsystems Research
Group at Eindhoven University of Technology, the Bioelectronics Section within the
Department of Microelectronics at Delft University of Technology, and research
organizations such as the Hybrid and Printed Electronics group at TNO, which has
achieved a leading role in Europe. Bioelectronics is a more specialized, young-and-
upcoming field initiated by groups such as the Querrey Simpson Institute for
Bioelectronics at Northwestern University (USA) and Gao Research Group at California
Institute of Technology.

7. Expected contributions to education

The candidate will contribute their teaching time primarily to the bachelor and master
programs in Biomedical Engineering. They will also play an active role in the development
of these educational programmes. Furthermore, the candidate will be involved in
supervising bachelor and master students doing research projects.

8. Expected contributions to research

The candidate is expected to initiate and set up their research line in the field of
Bioelectronic Devices. The research should compete on a worldwide level and lead to
publications in top journals. Obtaining substantial external funding is crucial. Supervision
of PhD students also is an important part of the research activities. The research is
expected to cross-fertilize the existing research within the institute and should lead to a
strengthening of the international reputation of the group and the institute. The
candidate is also expected to drive innovation in bioelectronics research and
demonstrate a tangible impact through both research advancements and successful
valorization in the field of health technology.

9. Expected contributions to the organisation

The candidate is expected to have an active interest and to provide a positive
contribution to the management and organisational tasks of the institute. The
candidate will furthermore contribute to the organisation of the faculty, for example
by participating in working groups and committees, in the domains of education,
research and management. The candidate will contribute to relevant organisational
activities on the national and international level.


https://bioelectronics.northwestern.edu/
https://bioelectronics.northwestern.edu/
https://www.gao.caltech.edu/
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