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Our research focus is the integration of biome-
dical device technology with medical information 
systems and data analysis technologies, medical 
communication technologies, digital twins, and 
biomedical sensors. Cardinal point of these in-
novations are “smart” health care technologies, 
such as operating theatres that adapt to the 
needs of surgeons or medical technologies using 
5G infrastructures for advanced communication. 
Purpose is the qualitative and quantitative im-
provement of clinical workflows by refining cli-
nical efficiency and increasing patient safety. 
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´Modern medicine is no longer conceivable without the use of tech-
nology: medicine, information management and biomedical techno-
logy converge to an ever greater extent. This development requires a 
combination of traditional medical devices.´
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Henner Baberowsky, Johann Berger, Richard Bieck, Malte Blattmann, Albrecht Bloße, Stefan 
Franke, Reinhard Fuchs, Jan Gaebel, Christoph Georgi, Nora Grieb, Johannes Keller, Hyeon Ung 
Kim, Adrian Lindenmeyer, Ivan Matyash, Clemens Möllenhoff, Juliane Neumann, Alexander 
Oeser, Tobias Pabst, Alexander Prull, Max Rockstroh, Anna Schatz, Lukas Schmierer, Eric Schrei-
ber, Daniel Schneider, Christian Schulz, Sarah Strobel, Gregor Thürk

LEAD
Prof. Dr. Thomas Neumuth 
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SCIENTIFIC RESEARCH AREAS AND RELATED PROJECTS:

#2.2.1 MODEL_BASED_AUTOMATION:
•	 MOMENTUM | Mobile Medical Technology for Integrated Emergency Care and Trauma 

Medicine | Funding: BMBF
•	 COMPASS | Comprehensive Surgical Landscape Guidance System for Immersive Assistance 

in Minimally-invasive and Microscopic Interventions | Funding: BMBF
•	 EOS | Emergency Medical Team Operating System 
•	 Tri5G | Mobile Medical Technology in a Trimodal Model Region - 5G-Use Cases for Emer-

gency Care in a Public Mobile Network | Funding: BMDV
•	 MediNET | Platform for Networking Medical Technology Products | Funding: STARK 
•	 EYEHEARU | Multimodal Acquisition, Simulation and Audiovisual Enhancement for the 

Individual Training of Basic Functional Laparoscopic Skills | Funding: DFG
•	 SCADS.AI | Center for Scalable Data Analytics and Artificial Intelligence – Collaborative 

project | Funding: BMBF
•	 SDC-CSM – SDC – ControlStation Med | Integration of the New SDC Communication Pro-

tocol Family into the Daily Workflow of Technical Staff Members in Clinical Environments 
– collaborative project with GADV mbH | Funding: BMWI

•	 SDC - VAS  – SDC – Distributed Alert System | Development of a Distributed Alert System-
based on the IEEE 11073 SDC - Standards | Funding: BMWK – ZIM-Program

•	 6G-Health | Holistic Development of High - Performance 6G Networking for Distributed 
Medical Technology | Funding: BMBF

#2.2.2 DIGITAL_PATIENT_MODEL:
•	 MPM | Models for Personlized Medicine | Funding: BMBF
•	 AIQNET | The Medical Data Ecosystem | Funding: BMWi 
•	 KAIT | Knowledge-Driven and Artificial Intelligence-based Platform for Therapy Decision 

Support in Hematology | Funding: Janssen Pharmaceutica
•	 ProDial | Patient-reported Outcome, Biodata and Process Data to Evaluate Dialysis Tolera-

bility | Funding: ERAPerMed
•	 VISION-CRE | Platform for Evidence-based Modeling of Cognitive Reasoning Processes to 

Support Therapy Decision-making | Funding: Go-Bio Digital BMBF
•	 PAPA-ARTIS | Patient-based Individual Modeling of Paraspinal Collateral Network Perfusi-

on after Segmental Artery Occlusion | Funding: European Union – H2020 – GA-no. 733203
•	 GenoMed4All | Genomics and Personalised Medicine for all through Artificial Intelligence 

in Haematological Diseases | Funding: European Union – H2020 – GA-no.  No 101017549.
•	 SaxoCell | Automation Platform for Cell Product Manufacturing | Funding: BMBF
•	 NFDI4DS | NFDI for Data Science and Artificial Intelligence | Funding: DFG
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#2.2.1 RESEARCH AREA: MODEL BASED 
AUTOMATION AND INTEGRATION – MAI 

MOMENTUM – MOBILE MEDICAL 
TECHNOLOGY FOR INTEGRATED 
EMERGENCY CARE AND TRAUMA 
MEDICINE

The MOMENTUM project is evaluating the 
use of 5G mobile communications technology 
for emergency medical care. A 5G small cell 
connects medical devices, a HoloLens, and 
a mobile Edge-Cloud in the ambulance, whi-
le a public mobile communications network 
connects to hospitals or telemedical facilities 
(Fig. 9a,9b).

Networking technologies are used to develop 
value-added services for both the trauma 
team in the clinic and the emergency team 
in the field. The integration of network and 
computing components into the ambulance 
was completed in 2022, enabling the trans-
mission and processing of medical data in the 
ambulance and further use in clinical systems.

The development process involved an exten-
sive evaluation in various clinics, with feed-
back incorporated from medical users at an 

early stage. The final six months of the project 
will involve completing integration work and 
conducting technical and clinical evaluation 
studies (Fig.10). 

COMPASS – COMPREHENSIVE SURGI-
CAL LANDSCAPE GUIDANCE SYSTEM 
FOR IMMERSIVE ASSISTANCE IN MI-
NIMALLY-INVASIVE AND MICROSCO-
PIC INTERVENTIONS 

The COMPASS project developed a new tech-
nology for immersive assistance during mini-
mally invasive and microscopic interventions. 
The aim was to provide assistance functions 
by identifying, modeling, and predicting con-
text-relevant information from process and 
image data during a procedure (Fig. 11). 

Navigation steps were initially described in 
natural language (NLP) to create an instructi-
on-like commentary on the movement of the 
endoscope. A neural machine translation mo-
del was trained to predict future navigation 
steps of the endoscope, and this was success-
fully demonstrated.

The translation model was then extended to 
generate surgical reports from intra-operati-

Fig. 9b: AR application for visualization of multidimensional 
data.

Fig. 9a: Internal structure of the networked ambulance as CAD 
model. 

•	 GAIA-X | Integration Interface Digital Patient Model | Funding: Acatech Plattform Lernen-
de Systeme

#2.2.3 LIFE_SUPPORT_SYSTEMS:
•	 VITALS | Visualization of Thorax-related Analysis of Life-Signals | Funding: BMWi – ZIM-Pro-

gram
•	 Brainsaver | Development of Robust Methods for Sensor Position Evaluation and Interfe-

rence-free Blood Flow Detection | Funding: BMWi – ZIM-Program

https://www.iccas.de/en/projekte/momentum/
https://www.iccas.de/en/projekte/momentum/
https://www.iccas.de/en/projekte/momentum/
https://www.iccas.de/en/projekte/momentum/
https://www.iccas.de/projekte/compass/
https://www.iccas.de/projekte/compass/
https://www.iccas.de/projekte/compass/
https://www.iccas.de/projekte/compass/
https://www.iccas.de/projekte/compass/
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Fig. 11: “The COMPASS principle formulti-task deep learning 
models in minimally-invasive surgery to emulate navigation 
awareness”

ve comments, previous surgical reports, and 
endoscopic video data. In the final step, the 
model will also perform classification tasks 
during the procedure, allowing for a compre-
hensible navigation aid through navigation 
awareness.

Computed image properties will reinforce 
sentence descriptions to further enhance the 
system.

EOS – EMERGENCY MEDICAL OPERA-
TING SYSTEM

The EMT Operating System (EOS) is a field 
hospital information system designed for 
Emergency Medical Teams (EMTs) on disaster 
relief missions. The system supports the en-
tire patient treatment process from triage to 
discharge and is highly configurable to adapt 
to the needs of the EMT.

EOS is primarily designed as an electronic 
patient record but also includes essential 
functions for EMT mission and field hospital 
management. It enables quick department 
configuration, visualization of important hos-
pital key performance indicators, and repor-
ting functionalities to local government or the 
WHO.

The system is tailored to the requirements 
of EMTs and can be easily adapted to their 
needs. EOS is an important tool for EMTs on 

disaster relief missions, providing essential 
functions for patient management and treat-
ment documentation. 

TRI5G – MOBILE MEDICAL TECHNOLO-
GY IN A TRIMODAL MODEL REGION - 
5G-USE CASES FOR EMERGENCY CARE 
IN A PUBLIC MOBILE NETWORK

The emergency medical care of patients both 
inside and outside the hospital involves a 
complex system of interdependent proces-
ses, requiring the quick and easy availability 
of medical resources, information access, and 
medical expertise.

The Tri5G project evaluates the use of 5G-mo-
bile communications technology to enhance 
emergency medical care. A 5G small cell is 
used within the ambulance, and the tri5G 
public mobile communications network 
connects the ambulance to the hospital or 
telemedical facility.

Tri5G carried out latency and throughput 
tests for video and data transmission within 
public and private mobile 5G networks, mea-
suring the correlation between network pa-
rameters and throughput. An application for 
a public 5G research network was published 
and applications collected. The start of a pub-
lic mobile 5G network and assistance for the 
project is expected in January 2023.

Fig. 10: Demonstartion of the MOMENTUM ambulance in 
Mainz.

https://www.iccas.de/en/projekte/eos/
https://www.iccas.de/en/projekte/eos/
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This will enable the transmission and proces-
sing of medical data in the ambulance, as well 
as further use in clinical systems. The archi-
tecture for ICCAS use cases was also drawn.

MEDINET – PLATFORM FOR NETWOR-
KING MEDICAL TECHNOLOGY PRO-
DUCTS

In medicine, digitization and interoperability 
for location and device-independent access 
to clinical data are becoming increasingly im-
portant. However, there are challenges such 
as the lack of standardized, interoperable in-
terfaces, the complexity of the clinical IT eco-
system, and the requirements for data pro-
tection and security.

MediNET aims to establish the necessary in-
terconnections between clinics, research, 
and companies. ICCAS runs a Transfer center 
to assist health care providers and companies 
with organizational and technical challenges 
when introducing novel products into the me-
dical environment.

ICCAS scientists are developing a technical 
platform that facilitates clinical studies and 
innovative treatment strategies with networ-
ked medical products. The platform addres-
ses the entire spectrum, from mobile point of 
care devices to clinical information systems, 
based on established international standards 
and new technologies.

In cooperation with regional companies, the 
next generation of medical products will be 
integrated into clinical processes and digi-
tal infrastructures in the university hospital 
Through MediNET, ICCAS contributes to the 
establishment of digitization and interopera-
bility in medicine, ultimately leading to better 
patient care.

„EYEHEARU” – MULTIMODAL AC-
QUISITION, SIMULATION AND AUDI-
OVISUAL ENHANCEMENT FOR THE 
INDIVIDUAL TRAINING OF BASIC FUN-
CTIONAL LAPAROSCOPIC SKILLS

Minimally-invasive endoscopic surgery is a 
common surgical practice, but it poses chal-
lenges for both surgeons and equipment due 
to decoupled hand-eye coordination, limi-
ted field-of-view and operating space, and 
decreased depth perception. Surgeons must 
train their spatial awareness and instrumen-
tation skill through physical and virtual si-
mulators, but training effectiveness and skill 
transfer to the operating room are unpredic-
table.

In this project, we are developing software 
tools for a novel training assistance system 
that acquires multimodal data of individual 
laparoscopic exercises to predict current and 
overall training progression. The training sys-
tem provides aural and visual feedback cues 
to improve performance. A physical simulator 

Fig. 12: Overview of the project goals of the audiovisual feedback during laparoscopic training.

https://www.iccas.de/en/projekte/medinet/
https://www.iccas.de/en/projekte/medinet/
https://www.iccas.de/en/projekte/medinet/
https://www.iccas.de/en/projekte/eyehearu/
https://www.iccas.de/en/projekte/eyehearu/
https://www.iccas.de/en/projekte/eyehearu/
https://www.iccas.de/en/projekte/eyehearu/
https://www.iccas.de/en/projekte/eyehearu/
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was extended with multiple sensor compo-
nents to generate a knowledge base of basic 
bimanual laparoscopic skills. Training pro-
gression and quality are currently improved 
through explainability methods in Machine 
Learning (Fig. 12).

This system aims to improve the training ef-
fectiveness of laparoscopic skills by providing 
individualized feedback and assessment, ulti-
mately leading to better surgical outcomes.

SCADS.AI – CENTER FOR SCALABLE 
DATA ANALYTICS AND ARTIFICIAL IN-
TELLIGENCE

ScaDS.AI is a newly established center for Arti-
ficial Intelligence (AI) in Germany with the aim 
to promote the efficient use of large amounts 
of data in industry and research using advan-
ced AI methods. Research topics at ScaDS.AI 
cover foundational AI methodology and ap-
plication of AI in areas such as engineering, 
environmental systems, industry, and biome-
dical research. Local companies and scien-
tific institutions are involved in cooperation 
to achieve the goals. Additionally, ScaDS.AI 
considers ethical and societal perspectives to 
increase public trust in AI and provides rese-
arch availability through transfer services and 
Living Labs. ScaDS.AI and ICCAS are collabo-
rating to advance AI in the life sciences, focu-
sing primarily on personalized medicine using 
model-based approaches. This collaboration 

includes sharing research expertise and com-
puting resources.

SDC - CONTROLSTATION MED – INTE-
GRATING THE IEEE 11073 SDC STAN-
DARD INTO A NOVEL CONTROL STATI-
ON

The joint project ‘SDC – Control Station Med’ 
between GADV mbH and ICCAS aims to inte-
grate the SDC communication protocol family 
into the daily workflow of technical staff in cli-
nical environments. The project will connect 
all SDC-able medical devices in departments 
such as intensive care units, laboratories, and 
operation rooms to a control station located 
in the medical-technical department. The 
goal is to provide different services such as 
automatic error handling, documentation, vi-
sualizing the system status, and management 
ratios to facilitate work processes. A first de-
monstrator has already been implemented, 
including functions like the aggregation and 
evaluation of technical SDC alarms. The pro-
ject is expected to be completed by August 
2023 (Fig. 13).

SDC - DISTRIBUTED ALTERT SYSTEM 
(SDC-DAS) – DEVELOPMENT OF A DIS-
TRIBUTED ALERT SYSTEM BASED ON 
THE IEEE 11073 SDC STANDARD

The SDC-VAS project aims to develop an intel-
ligent distributed alarm system that reduces 

Fig. 13: Visual representation of an OR with attached devices and their technical status. The perfusor is not 
ready for use (red status and error message).

https://www.iccas.de/en/projekte/sdc-csm/
https://www.iccas.de/en/projekte/sdc-csm/
https://www.iccas.de/en/projekte/sdc-csm/
https://www.iccas.de/en/projekte/sdc-csm/
https://www.iccas.de/en/projekte/sdc-vas/
https://www.iccas.de/en/projekte/sdc-vas/
https://www.iccas.de/en/projekte/sdc-vas/
https://www.iccas.de/en/projekte/sdc-vas/


M
O

D
EL

-B
AS

ED
 M

ED
IC

IN
E 

AN
D

 IN
TE

LL
IG

EN
T 

O
R

31

Fig. 14: 6G Research and Innovation Cluster (6G-RIC) – Expertise from the various research fields: mobile communica-
tions, artificial intelligence and optical data transmission and compression are combined 

alarm fatigue and noise pollution in intensi-
ve care units. The project will utilize the IEEE 
11073 SDC communication standard to net-
work medical devices in an open, secure, and 
vendor-independent manner. In addition, 
data from additional sensors and the clinical 
information system will be integrated and 
evaluated to provide targeted alarm distribu-
tion. The potential for alarm prediction using 
machine learning algorithms will also be ex-
plored. The project will focus on implementing 
and extending the SDC standard, developing 
an aggregated data model, and designing an 
intelligent alarm distribution system with ma-
chine learning algorithms. The project aims to 
improve patient outcomes and reduce stress 
for medical personnel by creating a more ef-
fective and efficient alarm system.

6G-HEALTH – HOLISTIC DEVELOP-
MENT OF HIGH-PERFORMANCE 6G 
NETWORKING FOR DISTRIBUTED ME-
DICAL TECHNOLOGY

The 6G-Health project is a collaborative ef-
fort between the fields of communications 
engineering and medical technology, with 
the aim of developing tailored technology in 
the area of sixth-generation mobile commu-
nications (6G). The project encompasses the 
development of specific 6G technology com-
ponents, as well as the early identification of 
market entry barriers and the development of 
countermeasures, such as approval, operati-

on, and standardization. The technical core of 
the project involves the integration of sensor 
technology in 6G, the development of tech-
nologies for enhanced network intelligence, 
and concepts for intelligent distribution of 
computing resources and efficient pre-pro-
cessing of data. 

The Leipzig University Medical Center (UML) 
is focusing on the transfer of ideas and con-
cepts from 6G research into medical techno-
logy applications, with a main focus on inves-
tigating the optimization of 6G technologies 
in clinical processes. UML aims to act as a me-
diator between medicine, communications 
engineering, and medical engineering, consi-
dering not only the technical applications but 
also the requirements for future technologies 
through standardization and operation. The 
project is intended to highlight a wide range 
of future challenges and opportunities in me-
dical applications and will closely collaborate 
with experts from various domains to prepa-
re for international standardization activities 
with a focus on medical technology applica-
tions. The strategic goals of 6G-Health inclu-
de developing 6G components for innovative 
medical applications, analyzing 6G applica-
tions with clinical partners, and considering 
regulatory, technical, and legal frameworks 
(Fig. 14).

https://www.iccas.de/en/projekte/6g-health/
https://www.iccas.de/en/projekte/6g-health/
https://www.iccas.de/en/projekte/6g-health/
https://www.iccas.de/en/projekte/6g-health/
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KLINET5G  – CLINICAL NETWORK VIA 
5G

KliNet5G is a research project exploring the 
use of Open RAN based 5G technology as 
the main network technology in a clinic. The 
aim of the project is to evaluate benefits and 
challenges for using 5G in hospitals to enable 
better wireless communications in the future. 
The project is investigating the benefits for 
hospital operations and bundling the results 
into two guides: one for clinic operators and 
one for medical device manufacturers. Four 
medical technology applications, including 
video endoscopy, equipment tracking, cons-
tant ECG monitoring, and triggering critical 
functionalities using a foot switch, are being 
considered in the project. In 2022, KliNet5G 
connected with medical users and device ma-
nufacturers to develop clinical use cases that 
demonstrate the benefits of 5G and inter-
connectivity. 

The project is currently in the evaluation pha-
se of these use cases and working with 5G 
experts to find a suitable technological soluti-
on for the demonstrators. Different operator 
models are being analyzed for business solu-
tions.

#2.2.2 RESEARCH AREA:  DIGITAL PA-
TIENT MODEL – DPM

MPM – MODELS FOR PERSONALIZED 
MEDICINE

The healthcare sector is facing social challen-
ges that demand cost efficiency without com-
promising therapy effectiveness. Personalized 
cancer treatments require an abundance of 
therapy-relevant information, including omics 
data, imaging, laboratory values, and living 
conditions. To efficiently provide this data in 
daily clinical practice and integrate it into de-
cision-making processes, this project aims to 
establish a scientific and methodological basis 
for model-based, personalized cancer treat-
ments. Clinical knowledge, such as guidelines 
and scoring systems, were translated into for-
mal models, and a knowledge graph based on 
the Resource Description Framework (RDF) 
was developed to represent patient-related 
information. The project offers a flexible star-
ting point for integrating personalized tumor 
therapy into clinical practice. Applications for 
interdisciplinary treatment and improving pa-
tient informed consent have been developed 
in cooperation with regional SME partners and 
clinical users. Successful studies and integra-
tions have demonstrated the applicability and 
the potentialof these assistance systems (Fig. 
15).

Fig. 15: The project Models for Personalized Medicine develops knowledge graphs, machine learning methods and assistance 
applications for cancer treatment.

https://www.iccas.de/en/projekte/klinet5g/
https://www.iccas.de/en/projekte/klinet5g/
https://www.iccas.de/en/projekte/mpm/
https://www.iccas.de/en/projekte/mpm/
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Fig. 16: Overview of an AI-assisted medical case evaluation using KAIT’s 
internal processing capabilities

NFDI4DATASCIENCE

The NFDI4DS project aims to support the Data 
Science and Artificial Intelligence community 
in academia by adapting existing solutions 
and establishing common interfaces in col-
laboration with other NFDI consortia. ICCAS 
leads the subproject on biomedical sciences, 
which focuses on integrating biomedical data 
into the overall infrastructure based on the 
FAIR data principles. Anonymization of ca-
se-related data and interoperability of data 
sources, datasets and software components 
using standardized interfaces are the main 
challenges addressed in the project. The sub-
project will initially focus on four application 
areas: : clinical workflows, multi modal case 
related data, medical language technology 
and biomedical sciences.

KAIT – KNOWLEDGE-DRIVEN AND 
ARTIFICIAL INTELLIGENCE-BASED 
PLATFORM FOR THERAPY DECISION 
SUPPORT IN HEMATOLOGY 

The field of hematology faces the challenge 
of treating a diverse patient population with 
heterogeneous diseases, often relying on the 
same therapeutic regimen. With the increa-
sing availability of patient and disease data, 
physicians must manage and process vast 
amounts of information during clinical decisi-
on-making. The KAIT platform aims to address 
this issue by providing extensive assistance in 

managing, processing, and representing clini-
cal data. The platform will utilize knowledge 
engineering, data mining, and machine lear-
ning to generate knowledge bases from mul-
timodal information sources. 

KAIT will assist physicians in deriving optimal 
treatment strategies for individual patients 
by actively aiding them in reasoning tasks. 
By doing so, KAIT supports the transition to-
wards personalized therapies in hematology. 
The platform aims to provide comprehensive 
assistance to physicians, ultimately enhancing 
the quality of care for patients (Fig. 16). 

PRODIAL – PATIENT-REPORTED OUT-
COME, BIODATA AND PROCESS DATA 
TO EVALUATE DIALYSIS TOLERABILITY

Hemodialysis treatment is vital to end-stage 
renal disease patients, but it has a high cost and 
does not prevent high mortality rates. Current 
quality and process control measures for hemo-
dialysis treatment are limited and do not take 
into account patient perspectives. The ProDial 
project aims to develop personalized methods 
for analyzing dialysis treatments. Time-synchro-
nous data streams will be gathered and evalua-
ted, including patient and therapy characteri-
stics, biomedical real-time feedback, process 
information, and patient-reported outcomes. 
Through the development of personalized algo-
rithms, the ProDial project seeks to find signifi-
cant correlations between the data categories 

Fig. 17: Holistic data gathering of hemodialysis therapy 
procedures enables the data-driven analysis of various 
synchronized biomedical data streams to find meaning-
ful correlations for better patient-specific outcome and 
risk predictions.

https://www.iccas.de/en/projekte/kait-knowledge-driven-and-artificial-intelligence-based-platform-for-therapy-decision-support-in-hematology/
https://www.iccas.de/en/projekte/kait-knowledge-driven-and-artificial-intelligence-based-platform-for-therapy-decision-support-in-hematology/
https://www.iccas.de/en/projekte/kait-knowledge-driven-and-artificial-intelligence-based-platform-for-therapy-decision-support-in-hematology/
https://www.iccas.de/en/projekte/kait-knowledge-driven-and-artificial-intelligence-based-platform-for-therapy-decision-support-in-hematology/
https://www.iccas.de/en/projekte/prodial/
https://www.iccas.de/en/projekte/prodial/
https://www.iccas.de/en/projekte/prodial/
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and enable real-time treatment monitoring and 
risk prevention. By integrating these algorith-
ms into modern and intelligent dialysis centers, 
personalized treatment procedures can be de-
veloped to benefit patients in the long-term 
(Fig. 17).

PAPA-ARTIS – PATIENT-BASED INDI-
VIDUAL MODELING OF PARASPINAL 
COLLATERAL NETWORK PERFUSION 
AFTER SEGMENTAL ARTERY OCCLU-
SION

The repair of large thoracoabdominal aortic 
aneurysms is a complex endovascular surgi-
cal procedure that poses risks of paraplegia or 
death due to ischaemic reactions in the spinal 
cord. To reduce these risks, the MISACE proce-
dure is being developed to preemptively close 
supplying segmental arteries of the aorta. Ho-
wever, clinical guidelines supporting the MISA-
CE procedure are lacking. Patient data from the 
trial was collected and stored in a knowledge 
base, with patient-specific parameters extrac-
ted, categorized and stored in an overall patient 
representation. An outcome prediction system 
for the MISACE procedure was developed using 
explainable artificial intelligence methods on a 
trained classifier, with patient parameters inclu-
ded according to the current treatment work-
flow step. The patient‘s situation was described 
in a computer-readable format, using new taxo-
nomic definitions and existing ontologies (Fig. 
18).

GENOMED4ALL – GENOMICS AND 
PERSONALISED MEDICINE FOR ALL 
THROUGH ARTIFICIAL INTELLIGENCE 
IN HAEMATOLOGICAL DISEASES 

The GenoMed4All project aims to establish 
a network infrastructure connecting medical 
institutions across the EU. The project seeks 
to promote the exchange of clinical data th-
rough a federated learning framework that 
ensures privacy. By incorporating comprehen-
sive clinical data up to multi-OMICS levels, the 
project intends to enhance quantitative ana-
lysis through machine learning and artificial 
intelligence methods. The project is focused 
on hematological diseases, which are increa-
singly complex due to the use of precision di-
agnostics and personalized therapies. ICCAS is 
collaborating with the Clinic and Polyclinic for 
Hematology, Cell Therapy, and Hemostaseo-
logy at the University of Leipzig Medical Cen-
ter to implement federated data integration 
mechanisms and advanced data standardiza-
tion based on HL7 FHIR.

SAXOCELL – AUTOMATION PLAT-
FORM FOR CELL PRODUCT MANU-
FACTURING

ICCAS is working on the SaxoCell Systems 
project, which aims to develop secure me-
chanisms for tracking necessary resources 
in the context of Advanced Therapy Medici-
nal Products (ATMP) development, including 

Fig. 18: Overview of the Papa-Artis work steps.

https://www.iccas.de/en/projekte/papa-artis/
https://www.iccas.de/en/projekte/papa-artis/
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https://www.iccas.de/en/projekte/papa-artis/
https://www.iccas.de/en/projekte/papa-artis/
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findings, cells, and pharmaceutical materials. 
This is being done using formal process mo-
dels and interoperable digital resources. A 
blockchain infrastructure is used to instantia-
te these digital images and compare them to 
an ideal process model based on Good Manu-
facturing Practice (GMP) principles. The goal 
is to enable seamless traceability for ATMP 
manufacturing processes, leading to superior 
and sustainable quality management on the 
SaxoCell platform.

VISION-CRE – PLATFORM FOR EVI-
DENCE-BASED MODELING OF COGNI-
TIVE REASONING PROCESS TO SUP-
PORT THERAPY DECISION-MAKING

Medical decision-making involves a com-
plex consideration of multiple factors and is 
subject to both, a medical and a regulatory 
framework where physicians usually rely on 
indication-specific guidelines to determine 
the approved treatment options. While these 
guidelines provide a general framework, they 
do not account for the vast heterogeneity 
between patients. 

The VISION-CRE project aims to establish 
a Cognitive Reasoning Engine (CRE) that 
complements the guideline-based therapy 
evaluation with a much more granular evi-
dence-based level of outcome assessment. 
The project focuses on analyzing previous-
ly recorded empirical data of the sequence: 

patient, therapy, and associated outcome to 
derive valuable conclusions. The overall goal 
is to assist medical decision-making in a much 
more personalized and evidence-based way.

AIQNET – THE MEDICAL DATA ECO-
SYSTEM 

The AIQNET project aims to conceptualize 
and develop a medical data ecosystem that 
enables compliance with legal and ethical 
frameworks for acquiring, storing, and ana-
lyzing clinical data. The ecosystem will inclu-
de a database that allows clinics and medical 
device manufacturers to use clinical data for 
research and development effectively. ICCAS 
is collaborating with the Division of Spine 
Surgery at the University of Leipzig Medical 
Center to develop a „Digital Patient Model“ 
(Fig. 19) that integrates different perspecti-
ves on the diagnosis, disease, therapies, and 
patient-specific characteristics. This model 
will provide relevant data for clinical trials 
and further clinical research. Additionally, the 
project will develop and evaluate AI-based 
assistance systems for clinical decision sup-
port, information visualization, and predicti-
ve trend analysis. The goal is to improve the 
clinical quality and performance assessment 
by incorporating previous knowledge about 
the patient and treatment. The project is vital 
due to the increasing requirements for reliab-
le medical device data set by the new Medical 
Device Regulation of the EU.

Fig. 19: Digital Patient Model for Clinical Studies.

https://www.iccas.de/en/projekte/aiqnet/
https://www.iccas.de/en/projekte/aiqnet/
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GAIA-X – INTEGRATION INTERFACE 
DIGITAL PATIENT MODEL

The efficient functioning of healthcare requi-
res the availability of structured and semanti-
cally linked data from diverse clinical sources. 
However, clinical data is often stored in unst-
ructured formats such as continuous text or 
raw data. To address this, virtual representa-
tions of patients called digital twins are being 
developed to enable the testing and optimiz-
ation of therapies, minimize risks, and predict 
individual disease courses using computer 
models. The GAIA-X initiative aims to create 
a secure and trustworthy data infrastructure 
for Europe, facilitating the secure exchange of 
models, data and services. The project seeks 
to integrate digital twins into the GAIA-X eco-
system, enabling the sharing of health data 
between various healthcare institutions in 
Germany and other EU countries (Fig. 20). 

#2.2.3 RESEARCH AREA:  LIFE SUP-
PORT SYSTEMS – LSS

VITALS – VISUALIZATION OF THO-
RAX-RELATED ANALYSIS OF LIFE-SIG-
NALS

During the VITALS project ICCAS and partners 
developed an emergency preclinical system 
capable of measuring and visualizing lung 
and cardiac activity. It utilizes a combination 
of electrical impedance tomography (EIT) 
and electrocardiography (ECG) to produce 
synchronized images that separate perfusi-
on-related impedance changes from ventila-
tion-related ones. These images can be used 
to verify balanced ventilation and perfusion in 
all lung areas, and to identify possible causes 
of oxygenation problems and accompanying 
respiratory or vascular issues in individual 
lung regions. The system has potential to gre-
atly assist emergency medical professionals in 
assessing and treating patients in urgent situ-
ations (Fig. 21).

BRAINSAVER – DEVELOPMENT OF 
ROBUST METHODS FOR SENSOR 
POSITION EVALUATION AND INTER-
FERENCE-FREE BLOOD FLOW DETEC-
TION

Developers of the project BRAINSAVER worked 
on a system, which aims to improve cardiopul-

36

Fig. 20: Integration of  digital twins to the GAIA-X ecosystem Fig. 21: UP: Reconstructed EIT image with perfused lung areas 
framed in red; DOWN: ECG curve used for trigger-algorithm

https://www.iccas.de/en/projekte/gaia-x/
https://www.iccas.de/en/projekte/gaia-x/
https://www.iccas.de/en/projekte/vitals/
https://www.iccas.de/en/projekte/vitals/
https://www.iccas.de/en/projekte/vitals/
https://www.iccas.de/en/projekte/prosafemed-brainsaver/
https://www.iccas.de/en/projekte/prosafemed-brainsaver/
https://www.iccas.de/en/projekte/prosafemed-brainsaver/
https://www.iccas.de/en/projekte/prosafemed-brainsaver/
https://www.iccas.de/en/projekte/prosafemed-brainsaver/
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monary resuscitation (CPR) outcomes in Germany. 
Currently, only about 10% of patients who receive 
CPR have acceptable neurological outcomes. To 
address this issue, a mobile system has been de-
veloped to monitor carotid artery blood flow du-
ring resuscitation. The system uses an ultrasound 
wearable designed to detect the carotid artery 
and examine movements within the vessels using 
Doppler sonography. By evaluating the waveform 
in the Doppler spectrogram, the effective arterial 
flow is calculated, providing real-time feedback 
on the resuscitation measures being performed. 
The recorded data can be further analyzed during 
subsequent therapy, allowing clinicians to adjust 
medication, coordinate therapy, and identify pati-
ents at higher risk for nerve damage. The non-in-
vasive monitoring system has the potential to 
significantly improve resuscitation outcomes and 
patient survival rates.
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#2.3.1	 RESEARCH AREA: INTRAOPE-
RATIVE_MULTIMODAL_IMAGING – IMI 

SORLIC – DEVELOPMENT OF AN AS-
SISTANCE SYSTEM FOR THE INT-
RA-OPERATIVE PLANNING OF FLAP 
SURGERIES

The SORLIC project aims to develop a 
non-invasive system to assist in the plan-
ning of free flap transplantation for recon-
structive surgeries. Traditional imaging 
methods involve the use of ionizing radia-
tion and/or contrast agents, whereas this 
project uses infrared thermography to de-
tect the blood vessels supplying the donor 
tissue. The goal is to provide a non-invasi-
ve alternative that enables the surgeon to 
identify the positions of the blood vessels 
supplying the donor tissue. A tool to sup-
port the surgeon during the planning pro-
cess and the locations of the blood vessels 
was developed. An optimal position of the 
transplant will be visualized using augmen-
ted reality (Fig. 23). 

MSI ENDOSCOPE – ENDOSCOPIC RE-
AL-TIME PULSE OXIMETRY IMAGING 
SYSTEM FOR MEDICAL APPLICATIONS

The use of multispectral imaging (MSI) in sur-
gery can provide valuable information beyond 
what can be seen with the naked eye. ICCAS 
collaborated with Diaspective Vision GmbH 

and KARL STORZ SE & Co. KG to develop an 
endoscopic system that can evaluate tissue 
perfusion in real-time (Fig. 24a). The system 
was tested at ICCAS, and the team also de-
veloped software to calculate and visualize 
tissue oxygenation (Fig. 24b) and hemoglobin 
content (Fig. 24c) as false-color images. The 
next focus will be on pulse parameters such 
as the pulsation index. Promising results were 
obtained in a preclinical study with healthy 
volunteers.

HSI – LAPARO/ENDOSCOPY: AUTO-
MATED TISSUE RECOGNITION AND 
VISUALISATION WITH LAPAROSCOPIC 
HYPERSPECTRAL IMAGING

The LYSIS project has developed a compact 
and efficient laparoscopic hyperspectral 
imaging (HSI) system to assess perfusion in-
traoperatively. Traditional laparoscopic HSI 
was limited due to lack of video or large set-
ups, but the new system has a high spatial and 
spectral resolution. The system was evaluated 
in two clinical studies during gastrointestinal 
procedures, where in-vivo and ex-vivo HSI 
data were acquired and compared with mea-
surements from an approved HSI-system for 
open surgery. Various registration methods 
for HSI data with the color video were tested, 
and the resulting information is visualized 
using augmented reality methods. The new 
laparoscopic HSI system has shown promising 
results, providing surgeons with valuable re-

Fig. 23: Augmented reality image of the forearm overlaid with 
the equivalent thermal image using the Microsoft Hololens V2.
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Fig. 24: a) Endoscopic MSI system: I) hand-held camera, II) standard lapa-
roscope, III) light cable, IV) imaging center including light source and com-
puting unit, V) monitor. 
b) Tissue oxygenation parameter image of a venously occluded finger. 
c) Tissue hemoglobin content parameter image of a venously occluded 
finger.

https://www.iccas.de/en/projekte/sorlic/
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al-time perfusion information during laparos-
copic procedures (Fig. 25).

MULTIGUARD – DEVELOPMENT OF A 
MULTISPECTRAL PATIENT MONITO-
RING SYSTEM

The MultiGuard project aims to develop a 
non-invasive and contactless multispect-
ral system to measure tissue perfusion and 
moisture in premature babies. The current 
standard methods for measuring these pa-
rameters, such as pulse oximetry and trans-
cutaneous electrodes, have limitations. The 
system includes a multispectral measurement 
unit and image processing tools to compute 
and visualize physiological parameters such 
as perfusion and pulsatile parameters, hemo-
globin, fat, and water content. The project is 
conducted in collaboration with Diaspective 
Vision GmbH, and the developed system will 
be evaluated at the neonatology department.

CORTEXMAP – DEVELOPMENT OF A 
NOVEL NAVIGATED TRANSCRANIAL 
MAGNETIC STIMULATION SYSTEM 
FOR NON-INVASIVE MAPPING OF THE 
MOTOR CORTEX

The CortexMap project aims to develop a 
navigated transcranial magnetic stimulation 
(nTMS) system to map the brain motor cortex 
of patients with brain tumors non-invasively. 
To achieve this goal, new hardware compo-

nents and software functionalities will be 
developed. An electromyography device with 
multiple electrodes will enable faster and 
more precise examinations, and automatic 
intensity adjustment and post-processing of 
motor evoked potentials (MEP) will lead to 
accurate mapping of the motor cortex. New 
visualization and data analysis features will 
support surgeons in interpreting the measu-
rements, resulting in more efficient monito-
ring of patients.

Fig.25: In-vivo study setup for comparison 
of open (TIVITA Tissue) and laparoscopic 
(TIVITA Mini) HSI-System (left). Augmen-
tation of in-vivo video data with HSI: The 
blue frame indicates the region visible in 
HSI, used to calculate the static color map 
representing the tissue oxygenation (top 
right). Semitransparent overlay of StO2 
and the video after registration and post-
processing (bottom right).
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