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uiding Principles

iomedical research and engineering solutions.

innovations.
industrial partners.

~ OurValues
We adhere to the Code ¢
ciation, respect, honest
We are committed to
We value and foster e

Our Main Gag

1. Resea

le faculty provides excellent education, capacity building
ur interdisciplinary students directly into ongoing research activities.

, and integrétes

Finances & Structural Resources: The DBE is secured by solid structural funding by the University, resp. the
Medical Faculty covering the core facilities, research-IT, safety, and administration. To stabilize it in the future, at
least one permanent University professorship in every research cluster will be needed. The DBE is an interesting
partner for innovative research and able to secure substantial third-party funding exceeding the structural funding
approximately three to four times.

The implementation of our mission relies on the support of our founding institutions:
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All Engines Running

Take a quick tour of the new DBE:
https://youtu.be/mV8siyliRXY

In January 2023, the DBE moved to its new premises with
the aim of becoming a launch pad for truly translational
engineering projects, a platform that allows researchers
to take off and go where no one has gone before. These
hopes have been fulfilled!

Completely new ideas crystallize when researchers of all
groups and ranks casually meet in our Science Lounge (at
the only coffee machine in the entire DBE). Within a very
short period of time projects ideated here and elsewhere
at the DBE have received many millions of Swiss francs
in funding and made us the third-party funding champion
of the University of Basel. As hoped, our laboratories —
designed and equipped by the group leaders themselves
— allow us to square the circle in creating truly new appli-
cations for clinical practice.

Not only has research seen a boost, but also the new Joint
Master in Biomedical Engineering has been launched and
now offers even more opportunities for the growing num-
ber of students.

Our expectations regarding the neighborhood have ad-
ditionally been fulfilled: Exciting start-ups join us every
month, and every week there is a lecture, a networking
event, or a barbecue where people and ideas casually and
playfully connect. The increasing density of life science
companies and projects attracts more and more clinicians
to work with us and our neighbors. This interest will inten-
sify even further when our CADENCE gait and movement
laboratory and our experimental OR will be up and run-
ning, and parts of the Skills Lab of the Faculty of Medicine
will have moved into our building.

The sheer power of all these projects taking off reminds
us of that decisive moment in the Apollo 11 mission when
it was said: "All engines running.”

Philippe Cattin & Daniela Vavrecka-Sidler

DBE in Numbers in 2023

72 Mio CHF funding

3.4 Mio SNF
0.6 Mio EU-/SERI 1 3

0.6 Mio Innosuisse Spin—Offs since 2015
2.6 Mio Foundations

28 Research Groups 25

Patents since 2014
243 Members

100 University employed
123 Hospitals employed

20 Others 1 20

Collaborations

13 PhD Graduates 21

45 PhDs since 2018 _
Awards & Prizes

1 7 Master’'s Graduates
61 Masters since 2020

368

Peer Reviewed Publications
incl.148 first/last author
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First In-house 3D-Printed Implant at the

University Hospital Basel

The first customized in-house 3D-printed PEEK cranial implant has been success-
fully implanted at USB in 2023 (picture: Digital Content Team, Swiss MAM, USB).

Funding:
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Milestone in medical innovation

In August 2023, the University Hospital Basel (USB)
achieved a historic breakthrough in medical technology by
successfully implanting its first 3D-printed Polyether-ether
ketone (PEEK) skull implant using an in-house 3D print-
ing technology. After years of research and development
under the framework of Dr. Neha Sharma’s Ph.D. project
at the Department of Biomedical Engineering (DBE), the
USB became capable of producing in-house 3D-printed
implants that adhered to rigorous international medical de-
vice standards. This achievement represents a significant
stride in modern medicine, showcasing Prof. Thieringer's
Swiss Medical Additive Manufacturing (Swiss MAM) re-
search group’s commitment to cutting-edge innovation
and its leading role in 3D-printed patient-specific medical
implants.

Patient-centered success and future prospects

The landmark procedure was performed on a patient who
suffered a stroke in 2019, leading to complications with
his skullcap. The success of the surgery not only marked a
significant improvement in the patient’s condition but also
highlighted the advantages of in-house production of cus-
tomized implants. The USB capability to tailor medical im-
plants precisely to a patient’s anatomical structure, comply
with legal requirements, and ensure compliance with the
Medical Device Regulation (MDR) sets a new standard for
personalized and efficient medicine. Looking ahead, the
Swiss MAM research group aims to expand its 3D print-
ing capabilities to produce more intricate implants, such
as those for facial reconstruction or the spine, solidifying
Basel’s position as a pioneering innovation platform for in-
house 3D-printed personalized implant solutions.

References:

(1) Sharma N et al. Quantitative As-
sessment of Point-of-Care 3D-Printed
Patient-Specific Polyether-etherketone
(PEEK) Cranial Implants. Int. J. Mol. Sci.
2021, 22, 8521.

Group Leaders:
Prof. Florian Thieringer
florian.thieringer@usb.ch

Dr. Neha Sharma
neha.sharma@unibas.ch

PD Dr. Philipp Honigmann
philipp.honigmann@unibas.ch

(2) 3D printing: The first patient re-
ceived an implant made at USB

(link).

Collaborators:

Mr. Daniel Seiler

daniel.seiler@fhnw.ch

Mr. Bernhard Pultar
Bernhard.pultar@poc-app.ch

MIRACLE" Postdoc Dr. Manuela Eugster Receives

Prof. Manuela Eugster and the humanoid robot “Valkyrie” (images: ihmc robotics).

Funding:
Zaeslin Teaching Grant

WSS

WERNER SIEMENS-STIFTUNG

Tenure Track Assistant Professorship

Prof. Manuela Eugster, Prof. Georg Rauter's first PhD
student and postdoc at the University of Basel, has
been awarded a tenure track assistant professorship
at the ARTORG Centre for Biomedical Engineering
Research, University of Berne. The MIRACLE" team is
delighted about this success that also reflects the in-
ternal capacity building efforts.

Before joining the University of Berne and while she still
worked as MIRACLE" postdoc at the DBE, Dr. Eugster
visited the IHMC robotics lab in Pensacola, Florida, for a
research exchange. This was made possible thanks to the
Zaeslin Teaching Grant.

The Florida Institute for Human and Machine cognition
(IHMC) is a not-for-profit research institute of the Universi-
ty of Florida that is pioneering the development of technol-
ogies that harness and extend human capabilities. IHMC's
robotics lab (1) focuses on research in the areas of robot-
ics, exoskeletons and human robotic interdependence.
IHMC aims at developing humanoid robots and avatars as
platforms for locomotion and control research and wear
able robotics in the form of lowerbody exoskeleton devic-
es for mobility assistance in paraplegic patients.

As part of the software group, Dr. Eugster enjoyed full in-
sight into the processes of developing, testing, and main-
taining robust software and simulation tools for highly com-
plex robotic systems, learned how to use the open-source
software of IHMC robotics, and actively contributed to its
further development (2,3). In addition, she enjoyed being
part of the IHMC robotics lab, experienced the lab routines
and events, and got to know the around 40 members of
the robotics team.

References:
(1) http://robots.ihmc.us/

Group Leader:

Prof. Georg Rauter

georg.rauter@unibas.ch
(2) https://github.com/ihmcrobotics

(3) ihmc open robotics software tutori-
als
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https://www.unispital-basel.ch/newscenter/medienmitteilungen/12-09-2023

PPHS “Invite-Your-Expert”- Event at DBE

ed by PPHS and DPH
Forensics
entrum, Room R. U1.195

Figure 2: Dr. Marta Diepenbroek’s talk (picture: J. Schulte).
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Funding:

The PhD Candidate Janine Schulte, from Dr. Schulz’s
Forensic Genetics Group, received the PPHS (PhD Pro-
gram Health Science) “Invite your Expert” grant for
inviting an expert to give a talk and workshop at the
DBE.

PhD students at the Faculty of Medicine and Swiss TPH
have the opportunity to invite an expert in their field to
give a talk in a variety of formats thanks to the “Invite your
Expert” initiative. Funding of up to 2,000 CHF is available,
and PPHS offers assistance with advertising and logistics.

Dr. Marta Diepenbroek was invited and hosted by the In-
stitute of Forensic Medicine in May 2023. She gave a fasci-
nating talk about “Molecular dissection of a crime scene?
Everything you want to know about forensics”

The students received some practical experience with
capillary electrophoresis (CE) and massive parallel se-
quencing (MPS) data for forensic DNA mixture analysis
and DNA phenotyping (FDP) predictions during a follow-up
workshop. The guest speaker responded to every ques-
tion, keeping the audience highly engaged and eager to
absorb knowledge. With 14 participants, the event pro-
vided a valuable opportunity to delve into the fascinating
world of forensic science. The subsequent lunch included
highly beneficial conversations encompassing topics be-
yond career planning.

With the exceptional organization and support by the
PPHS, we would strongly endorse this initiative to other
research groups. PhD students can increase their organi-
zational and communication proficiencies, establish con-
nections with leading experts in their discipline, and foster
relationships with fellow PhD candidates.

Group Leaders: References:
Prof. Dr. Eva Scheurer https://pphs.unibas.ch/program/fund-
Eva.scheurer@bs.ch ing-support/inviteyourexpert/

Dr. Iris Schulz
Iris.schulz@bs.ch
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Evaluated Group 2023: Facial and Cranial

Anomalies

Individualized
“ideal” model

W o

Figure 1: 3D data acquired in clinical routine is used to develop an algorithm to
generate individualized “ideal” model (picture: FCA).

Original 3D Image Reconstruction Region

Segmentation

Scan Landmarking Registration

, !
@ . “
Volumization Cleft Filling

Plate Computation

Figure 2: Automated plate computation, given an intraoral scan as input. The pre-
dicted landmarks guide the surface registration of a template that bridges over the
scan's alveolar cleft (yellow). This registration yields a segmentation of the input
scan, enabling automated plate computation (lower row) by filling the cleft palate
area (red) and volumizing the surface for 3D-printing (picture: adapted from Schna-
bel et al., 2023).

Funding:

BRC Basel Research

Centre for
CH chiid Health

I—I_. Swiss National
Science Foundation

TN

propatient

Forschungsstiftung
Universitatsspital Basel
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The primary objective of the Facial and Cranial Anom-
alies (FCA) research group is to advance our under-
standing of the morpho-functional aspects of con-
genital anomalies in infants and children across their
developmental stages. In pursuit of this goal, we lever-
age the latest technologies to develop and identify en-
gineering solutions for clinical questions. Our focus
lies in unraveling the intricate relationship between
natural growth and the impact of surgical or non-in-
vasive interventions specifically within the context of
facial cranial malformations.

Together with our partners in computer science and engi-
neering at ETHZ, we digitalized and simplified our clinical
workflow to make use of clinical digital data for our mor-
pho-functional studies.

Our SNSF supported project in collaboration with ETH
Zurich aims to develop accurate 3D infant face and head
models based on clinical data using artificial intelligence
(Al)-driven methods (Figure 1). The developed algorithm
will be used for individualized prediction of reference or
post-treatment morphology. It has potential applications
in diagnosis, treatment planning, prognosis, outcome as-
sessment, as well as for surgical training.

Within our multi-investigator project supported by Basel-
Research Centre for Child Health (BRCCH), our collabo-
rators at ETH Zurich develop an algorithm for automated
computation of palatal plate design, enabling individual-
ized, more efficient, and decentralized 3D-printing of the
presurgical therapy devices for newborns with cleft (Fig-
ure 2, Ref. 1 and 2). The developed automated pipeline will
facilitate accessibility to the presurgical therapy at hospi-
tals in regions with less resources. It received the “Bench
to Bedside award” at the IPCAI 2023.

References:

(1) Schnabel TN, Gézcu B, Gotardo P
Lingens L, Dorda D, Vetterli F Em-
hemmed A, Nalabothu P, Lill Y, Benitez
BK, Mueller AA, Gross M, Solenthaler
B. Automated and data-driven plate
computation for presurgical cleft lip and
palate treatment. Int J Comput Assist
Radiol Surg. 2023 Apr 2.

Group Leaders:
Prof. Andreas Mller
aa.mueller@unibas.ch

(2) Meyer S, Benitez BK, Thieringer FM,
Mueller AA. 3D-prinable Open-source
Cleft Lip and Palate Impression Trays —
A Single-Impression-Workflow. Plastic
and Reconstructive Surgery, May 15,
2023

Evaluated Group 2023: Magnetic Resonance
Physics & Methodology

._-o.-—-ﬁ."
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Figure 1: Exploring the “unseen” — morphological lung MRI: (top row) Coronal and
sagittal view of the chest with 1.3 mm isotropic resolution. (bottom row) Corre-
sponding 10 mm maximum intensity reconstructions (picture: Magnetic Resonance
Physics ans Methodology).

Figure 2: Beyond weighted MRI — brain tissue relaxometry with MRI: Longitudi-
nal relaxation time (T1), transverse relaxation (T2) and proton density (PD) (picture:
Magnetic Resonance Physics ans Methodology).

Funding:

I—I_‘Swiss National
Science Foundation

Our research lies within the University of Basel’s most
important focal area ,life sciences” It is focused on
basic research in the fundamentals of magnetic reso-
nance physics, and on the development of dedicated
magnetic resonance methods for applications in the
field of biophysical, biochemical, and clinical sciences.

The division of Radiological Physics of the University
Hospital Basel and the Magnetic Resonance Physics and
Methodology Group of the Department of Biomedical
Engineering (DBE) of the University of Basel are located
within the Clinic of Radiology and Nuclear Medicine at the
University Hospital Basel Campus. An overview of our cur
rent research activities at the Department of Theragnostics
of the University Hospital Basel and at the Department of
Biomedical Engineering of the University of Basel can be
found here.

We have numerous long-standing local, national, and in-
ternational collaborations with renowned academic part-
ners and a close collaboration in good standing with Sie-
mens Healthineers International AG. We are active in the
teaching and supervision of students and researchers at
all different levels (from master students to post-doctoral
researchers), and our research activities and overall com-
petence in the field has continuously attracted highly moti-
vated and highly skilled students and junior scientists from
top universities worldwide to join our research group in
Basel. The division of Radiological Physics is one of the
world’s top and highly renowned laboratories for cutting
edge MR methods development, we are world leading
experts in rapid imaging methods, and we have a strong
commitment on the translation of our methods from the
bed to the bedside.

Group Leader:
Prof. Oliver Bieri
oliver.bieri@unibas.ch
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https://dbe.unibas.ch/en/research/imaging-modelling-diagnosis/magnetic-resonance-physics-methodology/

Evaluated Group 2024: CADENCE Clinical
Biomechanics & Ergonomics Engineering

BIROMED-Lab: Robot-assisted Theragnostics
(Prof. Rauter)

- | Functional Biomechanics Adult Orthopaedics
(Prof. Miindermann)

Clinical Biomechanics: Paediatric Orthopaedics and
Musculoskeletal Modeling
(Prof. Viehweger, PD Dr. Sangeux)

pine Biomechanics
(PD Dr. Netzer)

Evidence-based innovation in
orthopaedics, neuroorthopaedics, spine
surgery, and ergonomics

Figure 1: The CADENCE research unit comprises several research groups (picture:
CADENCE).

Figure 2: The CADENCE Core Facility offers a range of state-of-the art technology
(pictures: A. Mindermann).

I CADENCE

Interdisciplinary
Circle of Creation
& Co-creation

Spaan
®u)y

Figure 3: CADENCE and the interdisciplinary circle of creation and co-creation.

Funding:

_\|_| Universitatsspital
/1 |1Basel

UxBB

kompetent & menschlich

I—I_.Swiss National
Science Foundation
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The CADENCE research unit combines the expertise
and disciplines of robotics, functional biomechanics,
musculoskeletal modelling, virtual reality, orthopae-
dics and neuroorthopaedics, paediatrics, spine sur-
gery, biochemistry, and radiology.

Principal Investigators are Prof. Annegret Mindermann
(USB/DBE), Prof. Georg Rauter (DBE), Prof. Dr. Dr. Heide
Elke Viehweger (UKBB/DBE), PD Dr. Cordula Netzer (USB/
DBE) and Dr. Morgan Sangeux (UKBB). Together with their
teams, they develop novel systems, and methods for di-
agnosis, outcome measurement, treatment, and rehabili-
tation of pathologies and conditions of the neuromusculo-
skeletal system.

The new CADENCE Core Facility at the GRID building al-
lows the different groups within the CADENCE research
unit to focus on collaborative research projects by utilizing
and combining the multidisciplinary expertise within the
same research space and to translate results directly to
the clinic by partnering with the existing groups and facili-
ties in the current clinically based settings. Other academ-
ic and industry users can use the CADENCE Core Facility
and draw from the expertise of the research unit.

Facts and Figures

The equipment of the CADENCE Core Facility was fund-
ed by a SNF R’Equip matching grant and the University
of Basel. The CADENCE research unit is currently funded
by the Department of Orthopaedics and Traumatology, the
Department of Spine Surgery at USB, Neuroorthopaedics/
Clinical Motion Analysis of the Department of Orthopae-
dics at UKBB, several SNSF grants, Toggenburger Stiftung,
NCCR Robotics, Werner Siemens Stiftung, Swiss Govern-
ment Fund, Innosuisse, and other private foundations. The
group comprises seven Postdocs, four PhD-students and
several Master and Bachelor students.

Group Leaders:
Prof. Dr. habil. Annegret Miindermann PhD
annegret.muendermann@unibas.ch

Prof. Dr. sc. ETH Georg Rauter
georg.rauter@unibas.ch

Prof. Dr. med. Dr. phil. Heide E Viehwe-
ger
heide.viehweger@ukbb.ch

PD Dr. med. Cordula Netzer MBA
cordula.netzer@usb.ch

PD Dr. phil. Morgan Sangeux
morgan.sangeux@ukbb.ch

Collaborators:

at USB: Prof. Andreas Mdiller, Prof. Karl
Stoffel, Prof. Dirk Maier, PD Dr. Nico-
la Krahenbthl, PD. Dr. Florian Imhoff
(Orthopaedics and Traumatology); Prof.
Stefan Scharen (Spine Surgery); Dr.
Dorothee Harder, (Radiology)

at UKBB: Dr. Friederike Prifer (Radiol-
ogy)

at ZHAW: Prof. Daniel Baumgartner

at ETH-Zirich: Prof. Stephen Fergu-
son, Prof. William Taylor, Dr. Dominika
Ignasiak, Dr. Navrag Singh

at Universitatsklinikum Erlangen: Dr.
Anna-Maria Liphardt







Tailwind for Deep Breath Intelligence

Figure 1: DBI-EPIbreath Test support for better life quality with epilepsy (picture:
DBI)

Figure 2: DBI wins the *Zinder Accelerator Award 2023 (picture: DBI)

3:DB

** Deep Breath Intelligence*
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Winner of the *Ziinder Accelerator Award 2023 and
selected to take part in the Swissnex Startup Boot-
camp powered by Innosuisse.The startup Deep Breath
Intelligence (DBI) founded by Prof. Pablo Sinues and
his team is on a roll in 2023!

DBI has developed a medical breath test where patients
can exhale through a mouthpiece into a high-resolution
mass spectrometer. The solution is already being used in
practice to measure the clinical effect of an epilepsy med-
ication. The company is also working on a “breath collec-
tor” for use at home.

Thanks to this innovative technology, DBI was able to take
part in the *ZUnder acceleration program together with 42
other startups. Initially shortlisted as one of the 6 final-
ists to take part in *Zinder Start Up Day, DBI finally won
the *Zinder Accelerator Award 2023 including a Grant of
15,000 CHE

Besides, the DBI has been selected to attend the Swiss-
nex Startup Bootcamp powered by Innosuisse. Swissnex
is a global network connecting Switzerland and the world
in education, research and innovation. Their mission is to
support the outreach and active engagement of their part-
ners in the international exchange of knowledge, ideas
and talents, thus contributing to strengthen Switzerland's
profile as a world-leading innovation hotspot. They have
offices in San Francisco, Boston, Rio de Janeiro, Bangalo,
Shangahi and Osaka. This is a further milestone in DBI’s
worldwide expansion.

References:
(1) https://dbi.ch/en/about-us/team

Start-up Founder & Board Directors
Prof. Pablo Sinues
pablo.sinues@unibas.ch

Prof. Dr. Malcolm Kohler

Sigi Fohn

Introducing POC APP: Your key to regulatory
compliance and Innovation

Figure 1: Cranial implant tailored to fit an individual's skull (picture: Digital Content
Team, Swiss MAM, USB).

Figure 2: In-house 3D-printed customized Polyetheretherketone (PEEK) cranial im-
plant (picture: Digital Content Team, Swiss MAM, USB).

Logo:

PI9C APP

Did you know that implants, anatomical models, and
surgical guides are medical devices according to the
Medical Device Regulations (MDR), POC APP, a startup
from Prof. Florian Thieringer and Dr. Neha Sharma in
collaboration with external partners, is transforming
the medical device industry with its emphasis on com-
pliance and evidence-based documentation in plan-
ning and manufacturing at the Point-of-Care (POC).

Manufacturing anatomical models, surgical guides, and
implants within the POC 3D print lab demands more than
3D printers, materials, and skilled personnel. POC APP’s
solution ensures compliance with the Quality Manage-
ment System (QMS) and Quality Assurance (QA) by pro-
viding customized evidence-based documentation aligned
with the EU Medical Devices Regulations (MDR) and, con-
sequently, the requirements of Swissmedic.

Our mission is to empower healthcare facilities to create
safe and efficient personalized medical devices for patient
treatment. Collaborating with POC 3D printing labs, we
leverage our expertise to ensure regulatory compliance,
fostering improved care and cultivating a sustainable cul-
ture of innovation and ongoing enhancement in medical
device production.

Since its foundation in February 2023, POC APP has
achieved significant milestones: successfully implanting
the first 3D printed PEEK cranial implant at the University
Hospital Basel (August 2023) and at the University Hospi-
tal Salzburg (September 2023). The POC APP team'’s im-
plementation of an MDR (2017/745) compliant design and
production process and a QMS was instrumental in these
achievements.

Start-up Founders:
Florian M. Thieringer (Clinical Advisor)

Bernhard Pultar (Chief Executive Officer)
Daniel Seiler (Chief Technical Officer)
Neha Sharma (Chief Medical Officer)
Ozlem Weiss (Regulatory Advisor)

Ralf Schumacher (Strategic Advisor)

References:

(1)_3D-Druck: Der erste Patient hat ein
am USB selbst herge-stelltes Implantat
erhalten.

(2) 3D _Systems' Extrusion Technolo-
gy _to Produce Patient-specific PEEK
Implants Sup-ports Ground-breaking
Cranial Surgeries at Leading European
Hospitals
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https://dbi.ch/en/about-us/team
https://www.unispital-basel.ch/newscenter/medienmitteilungen/12-09-2023
https://www.unispital-basel.ch/newscenter/medienmitteilungen/12-09-2023
https://www.unispital-basel.ch/newscenter/medienmitteilungen/12-09-2023
https://www.3dsystems.com/press-releases/3d-systems-extrusion-technology-produce-patient-specific-peek-implants-supports?utm_source=3D_Systems&utm_medium=Social_Post&utm_campaign=7012T000001bQeR&utm_content=FY23_HSG_MedDevice_PLAY_SOCL_Cranial_Implant_UBasel_Press_Release_LI
https://www.3dsystems.com/press-releases/3d-systems-extrusion-technology-produce-patient-specific-peek-implants-supports?utm_source=3D_Systems&utm_medium=Social_Post&utm_campaign=7012T000001bQeR&utm_content=FY23_HSG_MedDevice_PLAY_SOCL_Cranial_Implant_UBasel_Press_Release_LI
https://www.3dsystems.com/press-releases/3d-systems-extrusion-technology-produce-patient-specific-peek-implants-supports?utm_source=3D_Systems&utm_medium=Social_Post&utm_campaign=7012T000001bQeR&utm_content=FY23_HSG_MedDevice_PLAY_SOCL_Cranial_Implant_UBasel_Press_Release_LI
https://www.3dsystems.com/press-releases/3d-systems-extrusion-technology-produce-patient-specific-peek-implants-supports?utm_source=3D_Systems&utm_medium=Social_Post&utm_campaign=7012T000001bQeR&utm_content=FY23_HSG_MedDevice_PLAY_SOCL_Cranial_Implant_UBasel_Press_Release_LI
https://www.3dsystems.com/press-releases/3d-systems-extrusion-technology-produce-patient-specific-peek-implants-supports?utm_source=3D_Systems&utm_medium=Social_Post&utm_campaign=7012T000001bQeR&utm_content=FY23_HSG_MedDevice_PLAY_SOCL_Cranial_Implant_UBasel_Press_Release_LI

Specto Medical: Experience a New Dimension of
Surgical Visualization

Figure 1: From scan to 3D visualization in seconds. Apply instant filters to visualize
the tissue according to clinical needs (picture: Specto Medical).

Figure 2: Seamless exploration and manipulation of anatomical structures (picture:
Specto Medical).

Logo:

& Specto
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Specto Medical's unique VR software presents pa-
tients’ data in a 3D virtual environment. It enables
surgeons and patients to gain instant spatial under-
standing of complex surgical cases through immer-
sive patient-specific visualizations of medical scans.
This breakthrough in surgical foresight can be used for
pre-operative planning, intra-operative visualization
and patient education.

The VR software was developed within the MIRACLE
project at the Department of Biomedical Engineering,
University of Basel. Four members of the MIRACLE team
including Prof. Philippe Cattin together with CEO and for
mer Johnson & Johnson Manager Marc Mueller founded
Specto Medical. Specto Medical is growing quickly and
has currently 15 full-time employees.

The aim of the company is to medically certify the MIRA-
CLE technology Specto for medical applications according
to the Medical Device Regulation as well as FDA standard.
Recently Specto Medical submitted the regulatory docu-
ments for FDA and CE certification to certify Specto as
a class 2a medical product. In addition, Specto Medical
is already successfully collaborating with the companies
Stryker and B.Braun Aeskulap to create novel products to
optimally prepare for surgeries.

Referrences:
(1)_https://spectomedical.com/

Start-up Founders:
Philippe Cattin

Marek Zelechowski

Balazs Faludi

Norbert Zentai

Marc Mueller



https://spectomedical.com/
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Conference Awards

Symposium
20 January 2023

Figure 1: Several PhD students rewarded. From top to bottom: Linda Bihl, Esma
Tankus and Jokin Zubizarreta (pictures: Functional Biomechanics Group and Swiss
MAM)
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With fourteen conference awards and prizes won this
year by eight of our PhD students and three of our se-
nior researchers the DBE has once again demonstrat-
ed its excellence.

Linda Bihl won the 2" prize in the poster award com-
petition sponsored by SPORLASTIC GmbH for her work
“Vergleichbare Knie-Biomechanik aber unterschiedli-
che Muskelaktivierung nach VKB Naht mit Internal-
BraceTM-Verstarkung und VKB Rekonstruktion”

Linda Buhl won the 15 prize for best poster at the GAMA
(Gesellschaft fir die Analyse menschlicher Motorik in ihrer
klinischen Anwendung) Congress for her work “Knee kine-
matics during gait 2 years after ACL surgery: A comparison
between internal brace-augmented ACL repair, ACL recon-
struction and healthy controls”

Jokin Zubizarreta from Swiss MAM research group won
the Gold Award at the 5" Symposium on 3D Printing for
Life Sciences, held in Basel. The Pitching Award for 3D
Printing in Life Sciences is a highly competitive event that
brings together researchers, industry professionals, and
experts in this field.

Esma Bahar Tankus from Swiss MAM research group re-
ceived the best oral presentation award at the 5" Young
Scientist Symposium of Swiss Society for Biomaterials
and Regenerative Medicine (SSBRM) held at ETH Zurich.

Esma Bahar Tankus also won the Silver Award at the
E.S.TR.O.T. conference in Frankfurt, Germany for her
abstract titled “Guiding nasal chondrocytes through 3D
bio-printed design to generate an osteochondral tissue.”

Alvaro Gonzalez Jimenez has received a remarkable
dual honor: the prestigious MICCAI STAR (Student Author
Registration) Award and the Best Paper Award for his out-
standing contribution in the paper titled, “Robust T-Loss
for Medical Image Segmentation.”

Michaela Maintz and Yukiko Tomooka won the 2" prize
for the Staubli Best Paper Award for their work on “In situ
minimally invasive 3D printing for bone and cartilage re-
generation — a scoping review"” at the CURAC 2023 con-
ference.

Michaela Maintz has been awarded the Gold Poster
Award at the 9" DBE Research Day for her work “From
Nature to the Operating Room — A Biomimetic Approach
to Mandible Fracture Plate Design”

Murali Karnam has been awarded the Silver Poster Award
at the 9" DBE Research Day for his work “Surgeon’s Third
Hand for Robot-Assisted Neuroendoscopy — A Proof of
Concept Study”

Cédric Duverney has been awarded the Bronze Poster
Award at the 7" DBE Research Day for his work “Manipu-
lating and Assembling Miniature Objects and Parts”

Dr. Corina Niiesch won the 2" prize for the best post-
er award at the GAMA Congress for her work: “Improve-
ments in gait patterns of patients 1-year after total hip
arthroplasty assessed using an inertial sensor system
compared to a markerbased system”

Dr. Corina Niiesch won the 3 prize for the best published
scientific journal article with focus on clinical relevance of
movement analysis at the GAMA Congress for her work:
"Assessing Site Specificity of Osteoarthritic Gait Kinemat-
ics with Wearable Sensors and Their Association with Pa-
tient Reported Outcome Measures (PROMSs): Knee versus
Hip Osteoarthritis”

Dr. Alina Senst was awarded the poster prize of the 2023
conference of the Deutsche Gesellschaft fir Abstam-
mungsbegutachtung (DGAB).

Prof. Andreas Miiller and co-workers’ latest work pub-
lished in the in the International Journal of Computer As-
sisted Radiology and Surgery was recognized with the
"Intuitive Bench-to-Bedside Award” at the 14™ Internation-
al Conference on Information Processing in ComputerAs-
sisted Interventions.

Figure 2: From top to bottom the awarded PhD students: Michaela Maintz and Yuki-
ko Tomooka, Murali Karnam and Alvaro Gonzalez-Jimenez (pictures: BIROMED-Lab,
R. Wendler and Digital Dermatology Group).
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Prizes

Figure 1: Cédric Duverney and Prof. Georg Rauter won the Swiss DINNO Award
(picture: BIROMED-Lab).

Figure 2: DBI won the *Zinder Accelerator Award (picture: DBI).
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In addition to the fourteen conference awards won in
2023, ten DBE members and one of our spin-offs also
were awarded prizes.

Alexandra Migga, a former student at BMC, was award-
ed the Basel Human Medicine Alumni Prize for her work
“"Human tooth cementum, paraffin-embedded nerve and
zebrafish embryo: Comparative three-dimensional imag-
ing study with micrometer resolution’ supervised by Dr.
Georg Schulz and Prof. Bert Miller.

Andrea Zirn won the prize for the Best DBE Master The-
sis sponsored by the Zaeslin Teaching Grant for her work
"Automated detection of cardiac and neurological causes
of death in post mortem CT data” under the supervision
of Dr. Claudia Lenz.

Dr. Alina Senst received the PhD thesis award from the
German Society of Forensic Medicine (DGRM).

PD Dr. Christof Stieger, Prof. Tania Rinaldi-Barkat, PD
Dr.Yves Brand, Dr. Hans Bernhard won the DBE Course
Award for their lecture “Biomedical Acoustics”

Dr. Anas Taha has been awarded the 2023 prize of the
Swiss Society of Thoracic Surgery for the best clinical pub-
lication.

Prof. Georg Rauter and Cédric Duverney won the Swiss
DINO Award for their Seezer project together with Britsch
Elektronik AG. “Seezer — The seeing tweezers' is a "see-
ing” robot gripper with interaction force measurement for
the handling of small, sensitive or unstructured objects
with high precision.

Deep Breath Intelligence (DBI) won 1%t price at the
Zinder Accelerator competition for the best startup in the
‘Innerschweiz’. The prize came with the cash sum of 15k
CHF (see page 24).

Honors & Nominations

—
Figure 1: Prof Bert Mller, permanent member of the evaluation committee of the
SNSF funding Scheme (picture: R. Wendler).

Figure 2: Dr. Francesco Santini, executive board member of the ESMRMB (picture:
R. Wendler).

Committee Nominations

Prof. Bert Miiller has been elected as the permanent
member of the evaluation committee in the SNSF Agora
funding scheme. This scheme aims to foster dialogue be-
tween scientists and society.

Dr. Francesco Santini has been elected as an executive
board member of the European Society of Magnetic Res-
onance in Medicine and Biology (ESMRMB) for a 4-year
cycle as membership, media, and marketing officer.

Prof. Andreas Miiller has been appointed Honorary Pro-
fessor at Sree Balaji Medical College & Hospital, BIHER
University, Chennai.

Prof. FlorianThieringer has been elected into the scientific
advisory committee of the Geistlich-Stucki Stiftung.
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Appointments & Promotions
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il
Promoted DBE members in 2023. From top to bottom: Prof. Andreas Mdiller, Dr.
Claudia Lenz and Prof. Heide Elke Viehweger (picture: R. Wendler).
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In 2023, a new member was appointed clinical pro-
fessor, two DBE members were promoted to full pro-
fessor and one was promoted from junior to research
group leader:

Appointment

Prof. Viktor Kélzer was appointed as clinical professor for
"Experimental Pathology” at the Faculty of Medicine by
the University Council.

Promotions

Prof. Andreas A. Miiller, head of the Facial & Cranial
Anomalies Research Group, was appointed Titular Profes-
sor for Oral and Maxillofacial Surgery by the University
Council. His research at the DBE revolves around the sim-
plification of orofacial cleft surgery through Al-powered 3D
modeling and printing.

Dr. Claudia Lenz, former junior group leader, has been
promoted to a full group Leader. She is heading the Foren-
sic Medicine & Imaging Research Group.

Prof. Heide Elke Viehweger is the new clinical professor
of Neuro-orthopedics at the Medical Faculty of the Univer
sity Children’s Hospital Basel (UKBB). Her multidisciplinary
and translational clinical research focuses on outcome re-
search based on health data, biomechanical motion anal-
ysis, and patient-reported outcome measures, as well as
research on digital clinical decision support.

Strategic Commissions at the DBE

New DBE commission heads. From top to bottom: Prof Eva Scheurer, Prof. Cristina
Granziera and Prof. Raphael Guzman (pictures: R. Wendler and T. Schiirch).

The DBE’s Executive Board followed the SAB’s recom-
mendation to distribute responsibilities for strategic
tasks and installed specific commissions:

The Integrity Commission headed by Prof. Eva Scheurer
will cover behavioral and research integrity. Eva shall be
the DBE's first point of contact and confidant in any case
of (suspected) violation of integrity.

The Outreach and Translation Commission headed by
Prof. Cristina Granziera, aims at maintaining links between
clinics and research and to oversee actions to foster the
exchange.

The Core Facilities Coordination Commission headed
by Prof. Raphael Guzman intends to homogenize guide-
lines and procedures at all Core Facilities in order to com-
ply with the respective SAB suggestion.

Before the installation of these new commissions, the
DBE already had three commissions in place, taking care
of teaching, mentoring and the fair distribution of research
space at the DBE:

Teaching Commission headed by Prof. Pablo Sinues

Mentoring Commission headed by Prof. Bert Midller
Room Commission headed by Prof. Philippe Cattin.
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Events & Outreach Activities

Flgure 1 Impressmns of the 3rd DBE PhD Day (pictures: M. Maintz).
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Like every year, the DBE contributed to a large number
of events. After the move to the GRID, we organized
several events and outreach activities to introduce our
new home to a public eager to learn about it.

DBE @GRID Housewarming Party

On January 10, the DBE celebrated its arrival at the GRID: A
treasure hunt allowed to playfully get to know the new re-
search site aka DBE@GRID. After a short welcome speech
by the DBE’s head Philippe Cattin, we enjoyed a meal of
specialties from Spain, Greece, Turkey, Sudan, Bangladesh
and other countries, catered by Restaurant du Coeur.

University’s Master’s Info Evening

On 16 March 2023 the virtual Master's Info Evening took
place. Students interested in the new joint Unibas-FHNW
Master’s program attended a presentation of Prof. Pablo
Sinues and joined virtual booths offering them the oppor
tunity to discuss with a DBE student as well as to visit the
DBE labs.

IFToMM DACH held at the DBE

On March 16 and 17 the first major symposium took place
in the new premises of the DBE. Under the leadership and
patronage of Prof. Georg Rauter, 40 people met for the
annual meeting of the German-speaking countries of the
International Federation for the Promotion of Mechanism
and Machine Science (IFToMM DACH,).

USB surgeons visit DBE

Prof. Philippe Cattin welcomed representatives from the
University Hospital’s Department of Surgery to the DBE.
They immersed themselves in current research on VR
technology. The video of the visit shows the focus on ex
change as the foundation for translational innovation.

3+ DBE PhD Day

The 3 PhD Day took place on May 5, 2023. The 30
participants could discover the 3D printing, robotics,
optics, virtual reality and BSL2 labs at the GRID. They
also attended a keynote speech by Petra Wist about self
branding. On the sidelines of the event they took part in
a barbecue and participated in networking games. As a
bonus, the winner had the chance to receive a 3D printed

model of him-/herself as a gift from the 3D Print Lab.

Kinder-Uni

On May 23, 24 & 25, Prof. Georg Rater gave a lecture
“Roboter flr die Medizin von heute und morgen” at the
Kinder-Uni of the University of Basel. His lecture then
was integrated in a short film for the Junior Campus
“"Wissenschaft flr Kinder erklart: Roboter in der Medizin”

DBE Summer School 2023

23 PhD students gathered from June 12 to 16 in the South-
ern Black Forest for a Summer School focusing on “Good
Scientific Practice” During the week, 7 invited speakers
from the fields of research, law and IT security addressed
varied topics such as “"Authorship & Patenting’ “Data Pro-
tection’ “Mentoring & Supervision’ “Literature & Docu-
mentation’ “Conflict Management” and “Cyber Safety"

"o

5% Symposium on 3D Printing for Life Sciences
On June 28, Swiss MAM hosted the 5th 3D Printing for
Life Sciences Symposium at the University Hospital Basel
in collaboration with the University of Applied Sciences
and Arts Northwestern Switzerland FHNW and Basel Area
Business & Innovation. The event showcased ground-
breaking applications in 3D printing within the Life Scienc-
es field, featuring insightful sessions on bioprinting, the
medical device industry, 3D printing in hospital environ-
ments, and a research session with a pitching contest.

CURAC 2023

The German Society for Computer- and Robot-Assisted
Surgery held its annual CURAC conference in Basel at
the Biozentrum from August 24 to 26. Organized by Prof.
Georg Rauter, the conference featured presentations by
leading researchers in the fields of Al, surgical robotics
and digital surgery.

9t DBE Research Day

Once again this year, over 200 participants took part in the
9" Research Day. During this event, 60 doctoral students
presented their work through posters, and 25 speakers
shared the stage to give an overview of their research in
the form of classic presentations or collaborative sketches
in the spirit of a scientific slam.

— =

Figure 2: Impressions of the 9th DBE Research Day (pictures: R. Wendler).


https://dbe.unibas.ch/en/news/details-408/exchange-is-the-basis-of-truly-translational-innovation/
https://wuest-consulting.ch/
https://www.youtube.com/watch?v=xsfi06SKulY&t=5s

Events & Outreach Activities (2)

DBE hosted the SSBE Annual Meeting

In September the Biomaterials Science Center (BMC) of
the DBE organized the 2023 Annual Meeting of the Swiss
Society for Biomedical Engineering (SSBE) with almost
100 participants. The program included two keynotes
speeches, ten oral presentations and 43 posters about the
latest developments and trends in biomedical engineering
with a focus on imaging and image analysis.

Rector’s Dinner

On October 26, the DBE along the rector of the University
of Basel, Prof. Andrea SchenkerWicki, welcomed spon-
sors and supporters of the University of Basel to the DBE
for guided tours followed by a dinner. The guests were
able to visit various laboratories and experience a wide
range of research activities. The event was organized with
the support of the University of Basel's fundraising team.

Visit of international journalists

A group of journalists from Switzerland and Germany vis-
ited the DBE in October as part of an excursion of the
international science communication conference "Wis-
senswerte’ which took place in Freiburg/Breisgau. During
their half-day visit of the DBE, the journalists gained in-
sights into projects focusing on Al, robotics, laser and 3D
printing. The event was successfully organized together
with the Communications and Marketing Department of
the University of Basel.

Chamber of Commerce visits DBE

In fall 2023, the University of Basel invited the Chamber
of Commerce from the cantons of Basel-City and Ba-
sel-Country to an exclusive research trip introducing the
different players in the field of research and innovation and
how they work together in the life science ecosystem in
and around Basel. The third stop of this research trip was
on November 1st at the DBE, were besides state-of-the-
art research activities also collaborations with partners in
the Bachgraben areal in Allschwil were presented.

Future Day

On November 9, 12 children aged 11 to 13 were able to
immerse themselves in the world of biomedical engineer
ing and learn more about DBE innovations. Among other
things, they traveled inside the body with VR goggles,
dived into a laser maze, xrayed a surprise egg to discover
what was hidden inside without opening it, and designed
their own key ring in the 3D printing lab. It was a great plea-
sure to get to know the next generation of researchers!

University’s Bachelor Info Day

On November 17 we were present at the Bachelor Info
Day held at the Biozentrum. As well as welcoming many
potential future students to our stand, we could present
our new joint master's degree in a 45-minute talk to a
packed audience!

DBE and the Swiss Federal Council

The communication team of the Swiss Federal Council
invited the MIRACLE" project to take part in a series of
publications on innovation in Switzerland. They visited the
DBE on December 1st, in order generate footage and con-
duct interviews. The video will be shown in 2024 on the
Instagram account of the Federal Council.

Figure 4: Impressions of the SSBE Annual Meeting at DBE (pictures: T. Topper).
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Media Coverage

Figure 1: Yukiko Tomooka researches a miniature robot for minimally invasive laser
surgery (picture: E. Kougionis, University of Basel)

Figure 2: Georg Rauter explains the advantages of the flexible robotic neuro-en-
doscope of his PhD student Lorin Fasel (picture: E. Kougionis, University of Basel)
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Joint Master’s on HKBB website

The new Joint Master’s Program in Biomedical Engineer-
ing in collaboration with the FHNW is the subject of an
article in the section “Wissen schaft Wirtschaft"of the
Handelskammer beider Basel's (HKBB) website.

Yukiko Tomooka featured in the University of Basel's sum-
mer series “In Focus” where she gave an interview on her
thesis project on a miniature robot for minimally invasive
laser surgery which she can perform thanks to a Swiss
Government Excellence Scholarship and a contribution of
the NCCR Robotics.

Close-up of Prof. Georg Rauter’s research

e Uni News published an interview with Prof. Rauter,
where he outlines the constraints of an ideal surgical
robot and the growing significance of Basel for trans-
lational medical robotics research.

e |naninterview entitled “Basel leads the way in robotic
surgery development” and broadcast on Prime News
"UniBale” Podcast channel, Prof. Rauter, presents his
research.

Dr. Ferda Canbaz’s work in the spotlight

e In a post entitled “The fascination of laser robotics:
Ferda Canbaz and the MIRACLE project” on Beast
Blog, Dr. Canbaz explains how laser and robots will be
an essential part of bone surgery in the future.

¢ Inthe Senior Member Insights installment of Optica’s
Optics & Photonics News section, Dr. Canbaz talks
about the development of her career and her passion
for research.

e |EEE Spectrum published an article by Dr. Canbaz
and Dr. Hamid focusing on their smart laser feedback
mechanism developed, which distinguishes between
hard and soft tissue when cutting through bones.

e Uni News reported on Dr. Canbaz and Dr. Hamidi's
research in an article entitled “Replacing bone saws
with smart lasers”

Prof. Florian Thieringer all over the news

Swiss MAM, under the lead of Prof. Thieringer, is playing a

pioneering role in its field of research, as evidenced by the

media coverage on the subject in 2023:

e On September 12, the news website bzbasel.ch is the
first to report on the successful implantation of first
ever in-house 3D-printed skullcap at USB.

e On September 13, baseljetzt.ch published an article
on the same subject.

e On the same day, the regional newspaper Basler Zei-
tung devoted an article to this medical premiere.

e On September 14, 20 minuten published an article
entitled: “Premiere: 46-year-old man receives skullcap
from 3D printer”

e Medinsinde features two articles devoted to this top-
ic : “"Homemade: patient receives new skullcap” and
“3D printing on the rise in medicine”

e On September 18, Radio CHF broadcast an interview
with Prof. Thieringer:”Premiere: University Hospital
Basel implants skullcap from 3D printer”

e On September 27 Schweizerische Arztezeitung pub-
lished an article on medical 3D printing, focusing on
the work of Prof. Thieringer at DBE and USB.

e On November 1, Radio Seefunk broadcast an inter
view of Prof. Thieringer entitled: “Medical advances in
3D printing”

e Another interview of Prof. Thieringer has been pub-
lished in the “Interview” Magazine of the Ringier
Group.

e The biannual publication “Mit allen Sinnen” of Handel-
skammer beider Basel, also reports on the 3D-printed
implant success.

*some article titles have been translated from German

Figure 3: Ferda Canbaz working on a smart laser feedback mechanism for osteoto-
my in the laser lab (picture: R. Wendler)

Figure 4: Sucessful implantation of the first in-house 3D printed skullcap at USB
(picture: Digital Content Team, USB)


https://www.hkbb.ch/de/standortpolitik/bildung/joint_master_biomedical_engineering.php
https://www.unibas.ch/en/News-Events/News/Uni-People/In-Focus-Yukiko-Tomooka-provides-stable-innovations.html?mtm_campaign=UN_20230711_Sustainabilization
https://www.unibas.ch/en/News-Events/News/Uni-Research/I-want-to-build-medical-robots-that-others-really-want-to-use.html
https://primenews.ch/articles/2023/08/basel-ist-spitze-bei-der-entwicklung-von-roboter-chirurgie
https://primenews.ch/articles/2023/08/basel-ist-spitze-bei-der-entwicklung-von-roboter-chirurgie
https://beast.unibas.ch/ferda-canbaz/
https://beast.unibas.ch/ferda-canbaz/
https://www.optica-opn.org/home/career/2023/december/senior_member_insights_ferda_canbaz/
https://www.optica-opn.org/home/career/2023/december/senior_member_insights_ferda_canbaz/
https://spectrum.ieee.org/osteotomy-laser-surgery
https://www.unibas.ch/en/News-Events/News/Uni-Research/Replacing-bone-saws-with-smart-lasers.html
https://www.bzbasel.ch/basel/basel-stadt/medizinaltechnik-innovation-am-unispital-basel-46-jaehriger-erhaelt-schaedelimplantat-aus-dem-3d-drucker-ld.2513353
https://www.baseljetzt.ch/uni-spital-setzt-patienten-erstmals-schaedeldecke-aus-dem-3d-drucker-ein/116418
https://www.20min.ch/story/basel-premiere-46-jaehriger-erhaelt-schaedeldecke-aus-3d-drucker-215156612369
https://www.medinside.ch/selbst-gemacht-patient-erhielt-neue-schaedeldecke-20230913
https://www.medinside.ch/3d-druck-in-der-medizin-auf-dem-vormarsch-20231116
https://www.srf.ch/news/schweiz/chirurgie-premiere-unispital-basel-implantiert-schaedeldecke-aus-3d-drucker
https://saez.swisshealthweb.ch/de/article/doi/saez.2023.1266978654/
https://dasneueradioseefunk.imsueden.de/medizinische-fortschritte-im-3d-druck-276677/
https://www.hkbb.ch/de/standortpolitik/publikationen/Mit_allen_Sinnen/
https://www.hkbb.ch/de/standortpolitik/publikationen/Mit_allen_Sinnen/
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Collaborating Institutions & Partners
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Collaborating Institutions & Partners (2)
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Research Funding secured in 2023
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Innosuisse grant for Prof. Georg Rauter (pictures: G. Rauter).
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In 2023, DBE researchers have secured a substantial
amount of research funding, as listed in the table on
the right.

Several of our collaborators with research groups located
at the hospitals were granted substantial research funding
as well:

Prof. Cristina Granziera head of the ThINk group received
1'474'254 CHF for her project “INsIDER-DIVE: ImagiNg
the Interplay between Axonal DamagE and Repair in MS —
DIVersity and Evolution” from the “Stiftung zur Forderung
der gastroenterologischen und allgemeinen klinischen For
schung sowie der medizinischen Bildauswertung”

Dr. Neha Sharma and Prof. Florian Thieringer of the
Swiss Medical Additive Manufacturing research group,
together with their collaborative partner Nadja Rohr from
the University Center for Dental Medicine Basel (UZB) re-
ceived the advanced researcher grant from the Osteolo-
gy Foundation for their project entitled “Establishing Ad-
ditive Manufacturing of Next-Generation Bio-Resorbable
Composite Mesh for Guided Bone Regeneration.” (90'000
CHF).

Dr. Prasad Nalabothu from the Facial and Cranial Anom-
alies group was awarded a grant by the “Research Fund
for Excellent Junior Researchers” from the University of
Basel for 80'000 CHFE. His research focuses on clinical ap-
plication of artificial intelligence and smartphone-based 3D
reconstruction for newborns with cleft lip and palate in low
resource settings.

Dr. Ferda Canbaz, ad interim leader of BLOG, with her
implementation partner Atracsys Sarl secured Innosuisse
funding of 1.02 million CHF for their project “Line-beam
shaped handheld laser resection tool" This project is not in
the list on the left, because the contract was signed only
in 2024.

CHF

PI: Project title (funding source)

CHF

Pl: Project title (funding source) continued

982'782

Rauter G. & Studer D.: “In SEA2 Spine-
Bot" for Safe Intraoperative Intervertebral
Stiffness Assessment (SNSF)

200000

Suter B.: Bilateral Neuronal Coordination
(Stiftung Wolf)

763'042

Santini E & Schlager R.: Advancing Neu-
romuscular Disease Evaluation: Develop-
ing Novel Multiparametric MRl Methods
for Myotonic Dystrophy Assessment and
Management (SNSF)

98'434

Weidensteiner C. Deligianni X Santini F:
Open and reproducible pipeline for the ac-
quisition and analysis of muscle MRI data
in Facioscapulohumeral Muscular Dystro-
phy (Stiftung)

709'150

Bieri O.: Lung MRI from Low to High Field:
The Next GEneration of Balanced Steady
State Free Precession Methods (SNSF)

79'206

Bertoli M. Sangeux M. Viehweger H.E.:
Patient-specific musculoskeletal models
to predict surgical outcome (Research
Fund for Excellent Junior Researchers)

590838

Lenz C. in collaboration with Prof. Chris-
toph Birkl at Medical University of Inns-
bruck: The role of tissue anisotropy in quan-
titative MRI of the human brain (SNSF)

32'500

Gerig N.: Robotic surgery assistant: In-
tuitive one hand-guided endoscopic tool
holder (Innosuisse)

545'594

Rauter G.: Miniature Intraoral Robot (MIR)
performing Minimal-invasive, Personalized
and Precision Dentistry (Innosuisse)

25000

Basoli V.: High precision 3D printing for
temporomandibular regeneration using
Origami self- assembling 4D approach —
TMJ-ORIGAMI (NCCR)

566'000

Cattin P Guzman R.: Virtual and Augment-
ed Reality Platform in Surgery (Verein Chir-
urgie des USB/UKBB)

30000

Taha A.: Development of Machine Learn-
ing Models for the Prediction of BMI and
Complications After Bariatric Surgery —
CABS-Study (various))

555'484

Basoli V. Mainardi A. Martin |. Thieringer
F: Origami Paper-based technology for the
innovative and sustainable Organ-on-chip
devices (Horizon EU)

10’678

MUindermann A.: 3Dimensions & 3Desti-
nations of Human Movement Studies — 3D
Human Movement Studies (Innosuisse)

3565650

Basoli V. Thieringer F.: Innovative multiplex
paper-based electrochemical biosensor
and artificial intelligence for smart peri-
prosthetic joint infection and AMR diag-
nostic — SENSIF (SNSF)

5'5645'258

CHF SNSF and 3rd-party funding award-
ed and paid to the University in 2023
(compared to 3'300°015 CHF in 2022)

1'644'254

CHF from foundations to DBE research-
ers at the Hospitals.
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Funding Institutions
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University
/IVI\ of Basel

Innosuisse - Swiss Innovation Agency

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

WISSENSCHAFT.
BEWEGEN

GEBERT RUF STIFTUNG

Osteology
‘Fou ndation

F
H

Berner Fachhochschule
Haute école spécialisée bernoise
Bern University of Applied Sciences

propatient

Forschungsstiftung
Universitatsspital Basel

sgms

AGA
Gesellschaft fur Arthroskopie
und Gelenkchirurgie

WSS

WERNER SIEMENS-STIFTUNG

Schweizerische Eidgenossenschaft
Confédération suisse

Confederazione Svizzera

Confederaziun svizra

Swiss Confederation

Federal Department of Economic Affairs,
Education and Research EAER

State Secretariat for Education,
Research and Innovation SERI

fondation

BOTNAR

HMZ

AO

Research Institute Davos

Freiwillige Akademische
Gesellschaft Basel
seit1835

VELUX STIFTUNG

iﬁ SWiss

)] orthopaedics

Claudine und Hans-Heiner Zaeslin-Bustany-Stiftung

Jacobson-Goldschmidt Stiftung
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Launch of the Joint Master’s Program in

Biomedical Engineering

. /

Studying Biomedical Engineering (pictures: FHNW and R. Wendler).
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As of the fall semester of 2023, our Master’s Degree
has been replaced by a Joint Master’s Program in Bio-
medical Engineering, offered in collaboration with the
School of Life Sciences of the University of Applied
Sciences and Arts Northwestern Switzerland (FHNW).

Two Institutions, One Program

The Joint Master's Program offers science and transla-
tion-focused education at the University campus Basel
and Allschwil and the FHNW campus in Muttenz. Students
benefit from the expertise and resources of the Medical
Faculty of the University of Basel and the School of Life
Sciences of the FHNW. This new cooperation enables
students to profit from academic and industrial networks,
broadening their career prospects.

Tailor-Made Education for Excellence

The program is designed for students who wish to com-
bine medicine, engineering and natural sciences for the
benefit of patients. It is, therefore, open to students with
a wide range of backgrounds. During the first semester,
depending on their previous training, students may be of-
fered an in-depth introduction to engineering fundamen-
tals and/or to the basics of human medicine. For instance,
students with a bachelor’s degree in biology, who are able
to apply snice 2023, will follow a curriculum that combines
both aspects. The exams of selected courses of the basic
modules in the first semester can only be retaken once.
This ensures that only the best and most motivated stu-
dents have access to the rest of the program, which will
enable them to choose one of the four following special-
ties: Computer & Robot-Assisted Medicine, Image Acqui-
sition & Analysis, Diagnostic & Therapeutic Technologies,
Implants & Regenerative Technologies.

An Attractive Program

Our offer is attracting more and more students and this
trend has intensified since the launch of the Joint Master's
program. Proof of this is the interest shown by the 75
students who registered to our Master Info Evening held
on March 2023.This was the 3 highest score achieved that
year by a Master’s program of the University of Basel, behind
Psychology and Pharmacy. This momentum continued in
September when 51 students joined our program.

Master of Science in Biomedical Engineering
2023

|

Figure 1: New study area with the student lounge (top) and lecture hall (bottom).

(pictures: G. Oser).
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Figure 2: Number of coures, credit points and lecturers in the spring and autumn
semester at the University of Basel (graph: G. Oser)

Two significant developments shaped our Education
activities in 2023: The Department of Biomedical En-
gineering inaugurated a state-of-the-art study area in
our new building at Hegenheimermattweg 167B. This
infrastructure includes a large lecture hall for 56 stu-
dents, a teaching laboratory for 16 students, and a stu-
dent learning space. Additionally, the new Joint Mas-
ter's Degree in Biomedical Engineering, co-organized
with the School of Life Sciences at the University of
Applied Sciences and Arts Northwestern Switzerland
(FHNW), was launched.

With the relocation of the DBE to a brand-new building,
our steadily growing number of students enjoy state-of-
the-art teaching infrastructure (Figure 1). The lecture room
can host 56 students with desks or accommodate an audi-
ence of 99 with chairs. The modular teaching lab features
flexible arms hanging from the ceiling that provide air and
power supply. Additionally, it connects to the student learn-
ing space with a removable wall, allowing for the creation
of either a large combined room or two separate rooms.
The learning space faces the green inner courtyard of the
building and is accessible to students on all working days.

Regarding the previous Master's Program (2018-2023),
61 students have graduated, 27 students are still enrolled
and are expected to graduate by the end of the autumn
semester 2024. In autumn 2023, the new joint degree
program was rolled out. 51 new students enrolled the
program, more than doubling the mean annual matricula-
tions of the previous Master's Program. During the spring
semester, 16 courses (65 ECTS) were offered, while the
autumn semester of 2023 featured 8 courses (26 ECTS).
Notably, for the first time in autumn 2023, 6 courses (18
ECST) from the Master's Program were taught in collab-
oration with the FHNW. At the University of Basel, 57/64
lecturers supported the Master’'s Program in the spring/
autumn semester (Figure 2).

In summary, our new teaching premises offer an unparal-
leled setting to foster the education of the next generation
of Biomedical Engineers.

Teaching Committee Head:
Prof. Dr. Pablo Sinues
pablo.sinues@unibas.ch

Study Coordinator:

Dr. Gabriela Oser
gabriela.oser@unibas.ch
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Completed Master's Degrees

Working on a research project at DBE (picture: R. Wendler)

In 2023, numerous Master's students completed their
education at the DBE. A summary of their Master’s
thesis can be found here.

Zinar Arslan completed his Master's project about “Su-
persampling and Denoising of Volume-Rendered Medical
Images using a Deep Learning Method”under the super
vision of Baldzs Faludi and Prof. Philippe Cattin at CIAN
Group.

Annika Bill completed her Master’s project about “Rela-
tionship Between Patient-Reported, Clinical, and Function-
al Outcomes in Patients 2 Years after ACL Surgery” under
the supervision Dr. Corina Niesch and Prof. Anne Minder
man at Functional Biomechanics Group.

Cigdem Cetin completed her Master's project about “Op-
timization of Bone Ablation with Ho:YAG Laser for Endo-
scopic/Fiberscopic Laser” under the supervision Dr. Ferda
Canbaz at BLOG.

Héléne Corbaz completed her Master's project about
“Automatic Curvature Measurements of the Left Atrium
from Cardiac Magnetic Resonance Imaging”under the su-
pervision of Madina Kojanazarova and Prof. Philippe Cattin
at CIAN Group.

Aleksandra lIvanova completed her Master's project
about "“Registration of a Surgical Tool Based on CT Data
and Optical Tracking “ under the supervision of Cédric Du-
verney and Prof. Georg Rauter at BIROMED-Lab.

Adam Jakimiuk completed his Master's project about
“Bioresorbable Implants for Corrective Osteotomies of
The Distal Radius” under the supervision of Prof. Florian
Thieringer at Swiss MAM.

Tejeswini Jayakumar completed her Master's project
about "Predicting Remyelination in Multiple Sclerosis Pa-
tients using Deep Learning” under the supervision of Dr.
Po-Jui Lu and Prof. Cristina Granziera at ThINk Basel Group.

Claes Jolérus completed his Master's project about "Pre-
conditioning of Adipose-Derived Stromal Cells for Chon-

drogenesis” under the supervision of Dr. Adrien Moya and
Prof. Arnaud Scherberich at the Vascularized Bone Biofab-
rication Group.

Bassma Lheimeur completed her Master’s project about
“Fabrication of Functional Muscular Thin Films for Biohy-
brid Soft Robotics” under the supervision of Prof. Arnaud
Scherberich and Prof. Robert Katzschmann at Soft Robot-
ics Laboratory (ETH, Zirich).

Adriana Manea completed her Master's project about
"“Effects of Sterilization on the Accuracy and the Mechani-
cal Performance of 3D-Printed Surgical Guides Materials”
under the supervision of Dr. Neha Sharma and Prof. Florian
Thieringer at Swiss MAM.

Annette Mettler completed her Master's project about:
“Emergency Department 2.0: Improving Medical Care
with Machine Learning” under the supervision of Dr. Julia
Wolleb and Prof. Philippe Cattin at CIAN Group.

Davide Milone completed his Master's project about
“Letting Bio-bots Roam Free: Wireless Actuation of Skel-
etal Muscle Constructs” under the supervision of Prof.
Arnaud Scherberich and Prof. Robert Katzschmann at Soft
Robotics Laboratory (ETH, Zlrich).

Fabian Neumiiller completed his Master's project about
“Quantitative Evaluation of Shared Surgeon-Robot Work-
space for Robot-Assisted Knee Surgery and Training” un-
der the supervision of Murali Karnam, Dr. Nicolas Gerig
and Prof. Georg Rauter at BIROMED-Lab.

Colino Neves completed his Master’s project about “Total
Human DNA Sampling for Forensics” under the supervi-
sion of Dr. Martin Zieger and Prof. Eva Scheurer at the
Department for Forensic Molecular Biology, Institute for
Forensic Medicine Bern.

Isabella Ortiz completed her Master’s project about “Ad-
ditive Manufacturing of Patient-Specific Bone Grafts at the
Point of Care” under the supervision Prof. Florian Thiering-
er at Swiss MAM.

Niccolo Prociani completed his Master's project about
“Robot-Assisted LaserAblation of Engineered Human
Cartilage” under the supervision of Cédric Duverney and
Prof. Georg Rauter at BIROMED-Lab.

Marc Puschmann completed his Master's project about
“Optimization of Fibrin-based Hydrogels for Cardiac Tissue
Engineering” under the supervision of Dr. Anna Marsano
and MD Gregory Reid at Cardiac Surgery and Engineering
(CSE) Group.

Nicole Rittiner completed her Master's project about
“Establishing Forensic Body Fluid Identification by RNA
Profiling into the Routine DNA Extraction Workflow” under
the supervision Dr. Iris Schultz at the Forensic Genetics
Group.

Dominic Spothelfer completed his Master's project
about “Minimally Invasive 3D Bioprinting (MI3DB) for Ar
ticular Cartilage Restoration in the Knee” under the super
vision of Yukiko Tommoka and Prof. Georg Rauter at BI-
ROMED-Lab.

Lisa Stefani completed her Master's project about “Inte-
gration of Sensing Elements in Engineered Muscle for Pro-
prioception in Bio-hybrid Robots “ under the supervision
of Prof. Arnaud Scherberich and Prof. Robert Katzschmann
at Soft Robotics Laboratory (ETH, ZUrich).

VeronicaTowianski completed her Master’s project about
“Simulating Fatal Fall from Height Cases: Evaluating Bio-
mechanical Analysis Possibilities” under the supervision
Dr. Claudia Lenz at the Forensic Medicine and Imaging
Group.

Woosik Yang completed his Master’s project about “Or
ganoids Microscopic Image Analysis Using Convolutional
Neural Networks “ under the supervision of Cédric Schick-
lin and Prof. Georg Rauter at BIROMED-Lab.

Moira Zuber completed her Master's project about: "Au-
tomated Detection of Tiger Mosquito Traps with Deep
Learning” under the supervision of Dr. Julia Wolleb and
Prof. Philippe Cattin at CIAN Group.
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Figure 1: Evolution of the number of PhD students enrolled in the DBE PhD Pro-
gram since its launch in 2015 (graph: S. Freund).
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For several years, the number of students enrolled
in our doctoral program has stabilized at around 65
members. In 2023, 14 of them defended their theses
and 15 new students started at our department.

Fact and figures

In 2023, 26 women and 41 men from 18 countries were
enrolled in our program (see Figure 1). Of these, 13% hold
a Master's degree from the University of Basel, 21% from
other Swiss universities and 66% hold a foreign degree.

Teaching Activities

Our doctoral program has intensified its collaboration with
the PhD Program Health Science (PPHS) at the University
of Basel. By combining our efforts and pooling our bud-
gets, we have been able to expand the range of courses
on offer to our students. They now have free access to
more than 30 dedicated courses and networking events,
enabling them to validate up to 20 ECTS per year.

Among other activities, our students were able to take
part in a Summer School dedicated for the first time to
a transferable skills topic: “Good Scientific Practice” They
got an overview of the rules of good scientific practice and
how to deal with cases of scientific misconduct. The over
all aim was to raise awareness of the breadth and depth of
the topic in order to counteract questionable practices and
scientific misconduct at an early stage. 70% of the partic-
ipants rated the benefit gained during Summer School as
good or excellent and 73% of them would recommend the
event to their peers.

Other highlights of the year include the organization of our

two seminars series on selected research topics in Bio-

medical Engineering:

e Quantifying Placebo Effects: Problems and Limita-
tions organized by Prof. Pablo Sinues

e Robot- & Assisted Surgery organized by Prof. Georg
Rauter and Prof. Philippe Cattin

During these two series of seminars, the doctoral program

financed the visit of 15 national and international experts.

Teaching Committee Head:
Prof. Dr. Pablo Sinues
pablo.sinues@unibas.ch

Study Coordinator:
Dr. Sara Freund
sara.freund@unibas.ch

Completed Doctoral Degrees

Dr. Eva Schnider celebrating after her PhD Defence (picture:CIAN)

In 2023, fourteen students of the DBE’s doctoral pro-
gram defended their thesis and took the next career
step. A summary of their PhD research work can be
found here.

Dr. Roya Afshari PhD student at the Magnetic Resonance
Physics & Methodology Group of Prof. Oliver Bieri, de-
fended her thesis about “Rapid Magnetization Transfer
Magnetic Resonance Imaging”

Dr. Kim Arnold PhD student at the Translational Medicine
Breath Research Group of Prof. Pablo Sinues, defended
her thesis about “In vitro and in vivo Metabolomics: Tap-
ping the Potential of Secondary Electrospray lonization —
High Resolution Mass Spectrometry’

Dr. Mohamad Awchi PhD student at the Translational
Medicine Breath Research Group of Prof. Pablo Sinues,
defended his thesis about “Breath Pharma-cometabolics
on Type-1 Diabetes and Epilepsy”

Dr. Yakub Bayhaqi PhD student at the BLOG Group of
Prof. Azhar Zam and Dr. Ferda Canbaz, defended his thesis
about "Automatic Tissue Characterization from Optical Co-
herence Tomography Images for Smart Laser Osteotomy”’

Dr. Céline Berger PhD student at the Forensic Medicine
and Imaging Group of Dr. Claudia Lenz, defended her the-
sis about “Post Mortem Temperature and its Effects on
Quantitative Magnetic Resonance Imaging”

Dr. Linda Biihl PhD student at the Functional Biomechan-
ics Group of Prof. Anne Mindermann, defended her thesis
about: "“Clinical and Functional Outcomes 2 Years after In-
ternal Brace-Augmented ACL Repair vs. ACL Reconstruc-
tion and Healthy Controls”

Dr. Eleonora Croci PhD student at the Functional Biome-
chanics Group of Prof. Anne MUindermann, defended her
thesis about: “Influence of Additionnal Weight Carrying on
Load-Induced Changes in Shoulder Kinematics after Rota-
tor Cuff Tears — An in vivo Study”
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Completed Doctoral Degrees (2)

Dr. Yakub Bayhagi working on his PhD project (picture:R. Wendler)
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Dr. Jeremy Genter PhD student at the Functional Biome-
chanics Group of Prof. Anne Mindermann, defended his
thesis about: “Load-Induced Biomechanical Changes in
Shoulder Kinematics with Rotator Cuff Tears — An Exper
imental Simulator Study”

Dr. Roushanak Haji Hassani PhD student at the BI-
ROMED-Lab Group of Prof. Georg Rauter, successfully
defended her thesis.

Dr. Arsham Hamidi PhD student at the BLOG Group of
Prof. Azhar Zam and Dr. Ferda Canbaz, successfully de-
fended his thesis about “Development of Miniaturized
Long-Range Optical Coherence Tomography for Smart La-
ser Surgery System”

Dr. Simon Herger PhD student at the Functional Biome-
chanics Group of Prof. Anne Mindermann, defended his
thesis about: “Dose-Response Relationship of in vivo Am-
bulatory Load and Mechanosensitive Cartilage Biomark-
ers: The Role of Age and Tissue Health”

Dr. Santosh lyyakkunnel PhD student at the Magnetic
Resonance Physics & Methodology Group of Prof. Oliver
Bieri, defended his thesis about “Methodological Advanc-
es in Electrical Properties Tomography”

Dr. Eva Schnider PhD student at the Planning and Navi-
gation Group of Prof. Philippe Cattin, defended her thesis
about "“Distinct Bone Segmentation for CT Images using
Deep Learning”

Dr. Carlo Seppi PhD student at the Planning and Navi-
gation Group of Prof. Philippe Cattin, defended his thesis
about “Solving Inverse Problems for Medical Applications”
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Milestone Publications
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Dr. Hamidi and Dr. Canbaz’s research is the featured cover of the journal Laser in
Surgery and Medicine (picture: journal Laser in Surgery and Medicine).
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A wide research spectrum, heterogeneous but equally
important studies: in this section we report some of
our milestone publications of the year 2023 in order to
give an insight into the DBE's research.

Dr. Arsham Hamidi, Dr. Ferda Canbaz and their team
have published a basic science article, where they aim to
enhance the safety and precision of laser osteotomy by in-
corporating optical feedback systems with an Er:YAG laser.
The article is the Editor’s choice and the featured cover of
the journal Laser in Surgery and Medicine in December
2023. read

Prof. Bert Miiller's team, together with pharmaceutical
technologists and French beamline scientists, have eval-
uated whether zebrafish larvae could serve as a verte-
brate screening model to detect changes of renal organs
induced by the antibiotic gentamicin. The approach can ,
therefore, be used to identify potential nephrotoxins in
drug discovery or environmental sciences. read

Dr. Anas Taha is in the driving seat of a retrospective co-
hort study conducted in the Republic of Belarus over a 31-
year period. This study reports on the increased incidence
of solid secondary tumors in men and women after the
Chernobyl disaster. For this work, Dr. Taha was awarded
the prize for Best Clinical Publication by the Swiss Society
of Thoracic Surgery. read

Selected Publications 2023

*Peer-reviewed publications (148), where first author
or last author is at DBE.

Afshari R; Santini F; Heule R; Meyer CH; Pfeuffer Josef; Bieri
O (2023): ‘Rapid whole-brain quantitative MT imaging’;
Zeitschrift fur Medizinische Physik.

A DAntonoli T; Cavallo AU; Vernuccio F; Stanzione A; Klontzas ME;
Cannella R; Ugga L; Baran A; Fanni SC; Petrash E; Ambrosini
|; Cappellini LA; van Ooijen P; Kotter E; Pinto Dos Santos D;
Cuocolo R; EuSoMII Radiomics Auditing Group (2023): ‘Re-
producibility of radiomics quality score: an intra- and interrater
reliability study’; European Radiology.

A DAntonoli T; Cuocolo R; Baessler B; Pinto dos Santos D (2023):
‘Towards reproducible radiomics research: introduction of a
database for radiomics studies’; European Radiology.

A DAntonoli T, Stanzione A; Bluethgen C; Vernuccio F; Ugga L;
Klontzas ME; Cuocolo R; Cannella R; Kogak B (2023): ‘Large
language models in radiology: fundamentals, applications,
ethical considerations, risks, and future directions’; Diagnostic
and interventional radiology (Ankara, Turkey).

Arnold K; Dehio P; Lotscher J; Singh KD; Garcia-Gémez D; Hess C;
Sinues P; Balmer M L (2023): ‘Real-Time Volatile Metabolom-
ics Analysis of Dendritic Cells’; Analytical Chemistry.

Astasov-Frauenhoffer M; Goldi L; Rohr N; Worreth S; Dard E; Hiner-
fauth S; Topper T; Zurflih J; Braissant O (2023): ‘Antimicrobial
and mechanical assessment of cellulose-based thermoform-
able material for invisible dental braces with natural essential
oils protecting from biofilm formation’; Scientific Reports.

Awchi M; Sinues P; Datta AN; Garcia-Gémez D; Singh KD (2023):
'"UHPLC-MS/MS-Based Identity Confirmation of Amino Acids
Involved in Response to and Side Effects from Antiseizure
Medications’; Journal of proteome research.

Awchi M; Singh KD; Dill P E; Frey U; Datta A N; Sinues P (2023): 'Pre-
diction of systemic free and total valproic acid by off-line anal-
ysis of exhaled breath in epileptic children and adolescents’;
Journal of Breath Research.

Barakovic M; Pizzolato M; Tax Chantal M W; Rudrapatna U; Magon
S; Dyrby TB; Granziera C; Thiran J-P; Jones DK; Canales-Rodri-
guez EJ (2023): ‘Estimating axon radius using diffusion-relax-
ation MRI: calibrating a surface-based relaxation model with
histology’; Frontiers in Neuroscience.

Bauman G; Lee NG; TianY; Bieri O; Nayak KS (2023): ‘Submillimeter
lung MRI at 0.55 T using balanced steady-state free preces-
sion with half-radial dual-echo readout (bSTAR)'; Magnetic
Resonance in Medicine.

Bayhagi YA; Hamidi A; Navarini AA; Cattin PC; Canbaz F; Zam A
(2023): ‘Real-time closed-loop tissue-specific laser osteotomy
using deep-learning-assisted optical coherence tomography’;
Biomedical Optics Express.
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