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Report Prepared By: Kunal Kumar, Christoph Hoeschen, Melanie Fachet — Course Directors,
Chair of Medical Technology Systems, Institute of Medical Engineering, Otto-von-Guericke-
University, Magdeburg, Germany.

Course Name: NANOMIT - Engineering Precision Oncology: Using Biomarker-Enabled
Targeted Nanoparticles to Enhance Personalized Theranostics and Radiation Protection Via
New Medical Imaging Technologies

Course Organizers: Organized and hosted by the Otto-von-Guericke University (OvGU),
Magdeburg, Germany, as a joint initiative within the framework of the IMMPRINT and
IMAGEOMICS projects funded by PIANOFORTE.

Course Timeframe: 08 — 12 June 2026, daily from 9:00 a.m. to 5:00/6:00 p.m.

Format of the course: One-week on-site course totaling approximately 40 hours, including
approximately 18-20 hours of laboratory/practical sessions.

About the Course

The one-week NANOMIT 2026 training course was organized as a joint initiative within the
framework of the IMMPRINT and IMAGEOMICS projects funded by PIANOFORTE, drawing on
the expertise of the project consortium and hosted by the IMMPRINT coordinating institution
(OvGU, Magdeburg, Germany). The course program was focused towards PhD students,
early-career researchers, and young professionals from diverse professional backgrounds.

We designed the course as an interdisciplinary, integrated learning framework to teach
fundamental concepts in the fields of nanomedicine (the chemistry of nanoparticles and
biology applied to engineered tissue models), radiation science, and imaging techniques
(extending from biological models to the clinical level). This was also to build an
understanding of the connections between these disciplines, and to bring together people
from various fields, given that the majority of early-career researchers and professionals
involved in interdisciplinary research collaborations spend a significant portion of their time
simply overcoming differences in perspectives, basic laboratory terminology, laboratory
methodologies/techniques, varying research cultures of the collaborating partners, as well as
expectations, among other aspects. The course specifically focused on teaching participants
about specialized laboratory techniques/tools to engineer future approaches in oncological
research and advance radiation protection research. The training course combined
methodologies and current directions in nanomedicine-nanoparticle chemistry, biology &
tissue engineering, imaging techniques and radiation science within a translational
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framework to inform participants how these technologies collectively enable research in
oncology and radiation protection.

Course Program, Lecturers, Participants, and Aspects of the Course Organization
Course Program and Content:

The NANOMIT 2026 training course took place in a one-week on-site format consisting of
lectures (delivered both by on-site/guest lecturers and via video conference by remote
speakers), experimental laboratory sessions, and hands-on exercises. The first four days
focused on lectures, lab experiments/demonstrations, and hands-on sessions, including the
course's excursion/social event for exchange and networking between teachers, instructors,
and participants that took place on Wednesday (10th June 2026). The last day was dedicated
to the capstone, involving summarizing the activities and experimental results/outcomes, key
takeaways from the course, student presentations on their learning outcomes, insights from
the course, future ideas, and recommendations, as well as final exam to conclude the course.

The course programme:

DAY 1
M Energizer/lcebreaker [l Lecture Break Lab [ Discussion/Debriefing
TIME TITLE AND DESCRIPTION LECTURER
08:45 Welcome & Course Introduction Prof. Dr.rer. nat. C. Hoeschen
Location: Building 80, Room 107, Niels-Bohr-Strafie 1, 39106 Magdeburg M.Sc. Kunal Kumar
08:55 ’ Introductory Lecture - Imaging Technologies for Translational Cancer Research Prof. Dr. rer. nat. C. Hoeschen

‘ Location: Building 80, Room 107, Niels-Bohr-Strafie 1, 39106 Magdeburg

10:15 Coffee Break

UNIT-1: Nanotechnology Platforms for Translational Oncological Research

10:25 ' Nanoparticle Synthesis, Functionalization, and Bioconjugation ... Prof. Dr. Christoph Janiak

Location: Building 80, Room 107, Niels-Bohr-Strafie 1, 39106 Magdeburg
Dr. Sarah Salloum

M.Sc. Julia Michalski

h % NN

11:45 General and Safety Instructions for Lab Sessions Dr.-Ing. Melanie Fachet
Location: Building 80, Room 107, Niels-Bohr-Strafie 1, 39106 Magdeburg Dr-ing. Axel Boese

M.Sc. Kunal Kumar

12:00 Lunch Break

13:00 Synthesis of Citrate-Stabilized Gold Nanoparticles (Au@Cit) Dr. Sarah Salloum

Location: Building 82, Room 037A, Otto-Hahn-Strale 2, 39106 Magdeburg M.Se. Julia Michalski

Dr-Ing. Melanie Fachet

17:00 Closing & Instructions for the Next Day M.Sc. Kunal Kumar
Location: Building 82, Room 037A, Otto-Hahn-Strale 2, 39106 Magdeburg M.Sc. Muna Abboush

This partnership has received funding from the European Union’s “EURATOM” research and
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DAY 2
MLab | Break M Lecture I Discussion/Debriefing

TIME TITLE AND DESCRIPTION
UNIT-1: Nanotechnology Platforms for Translational Oncological Research

09-00 Functionalization of Gold Nanoparticles with PVA, PEG, and Chitosan

Location: Building 82, Room 037A, Otto-Hahn-Stralie 2, 39106 Magdeburg

10:25 Coffee Break

10:3 (Cont.) Functionalization of Gold Nanoparticles with PVA, PEG, and Chitosan
1h 25m Location: Building 82, Room 037A, Otto-Hahn-Strale 2, 39106 Magdeburg

12:00 Lunch Break

13:0 Nanoparticle Characterization in Biological Systems and Tissue Models
th 25 Location: Building 80, Room 107, Niels-Bohr-Strafie 1, 39106 Magdeburg

UNIT-3: Advanced Technologies for Biomedical Imaging and Radiation Protection

14:25 Lab Intoduction and Tour Through the X-ray Imaging Lab

=u Location: Building 80, Room 107, Niels-Bohr-Strafle 1, 39106 Magdeburg

X-ray Contrast Mechanisms: CT Imaging and Characterization of Nanoprobes via X-ray Fluorescence

Location: Building 82, Room 057, Otto-Hahn-Stralle 2, 39106 Magdeburg

18:0 Closing & Instructions for the Next Day
&m Location: Building 82, Room 057, Otto-Hahn-Stralle 2, 39106 Magdeburg

Co-funded by
the European Union

LECTURER

Dr. Sarah Salloum
M.Sc. Julia Michalski
Dr-Ing. Melanie Fachet

Dr. Sarah Salloum
M.Sc. Julia Michalski
Dr-Ing. Melanie Fachet

Dr-Ing. Melanie Fachet

M.Sc. Kunal Kumar

M.Sc. Kunal Kumar
M.5c. Muna Abboush
Dr-Ing. Xiaolei Yan
M.Sc. Cecilia Riani

M.Sc. Kunal Kumar
M.Sc. Muna Abboush
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DAY3

M Lecture Break [ Lsb M Discussion/Debriefing M Social Evening
TIME TITLE AMD DESCRIPTION LECTURER
UNIT-2: Biological Systems, Biomarkers, and their Characterization

09:00 Hybrid Systems and Models M.Sc. Juan Nicolas Bejarano Rios (on behalf of Dr. rer. medic. Sascha Kopp)
1t Location: Building 30, University Library, Conference Room (Ground Floor),
Universitdtspl. 2, 39106 Magdeburg

10:25 Coffee Break

UNIT-3: Ad ced Technologies for Bi dical I ing and Radiation Protection
Molecular Imaging and Multi-Omics for Biological Systems M.Sc. Muna Abboush
Location: Building 30, Universify Library, Conference Room (Ground Fioor), M.Sc. Cecilia Riani

Universitdtspl. 2. 39106 Magdeburg

12:00 Lunch Break

UNIT-2: Biological Systems, Biomarkers, and their Characterization

Lab Introduction - Core Facility Tissue Engineering (CFTE) Dr.-Ing. Melanie Fachet
Location: Building 30, Universify Library, Conference Room (Ground Fioor),
Universitdtspl. 2, 39106 Magdeburg

13:00

M.Sc. Josephine Mller

Visit to the Core Facility Tissue Engineering (CFTE) and Production of M.Sc. Josephine Mller
Tissue-Mimicking Phantoms

Dr.-Ing. Melanie Fachet, M. Sc. Dora Akgdl
Location: Building 28, Main Entrance, Pfédlzer Platz, 39106 Magdeburg

Location: Building 26, Main Entrance, Pralzer Platz, 39106 Magdeburg M.Sc. Josephine Mller, M. Sc. Dora Akgil

Closing & Instructions for the Next Day M.Sc. Kunal Kumar

Location: Building 28, Pfalzer Piatz, 39106 Magdeburg M.Sc. Muna Abboush

Social Evening (Get Together) Grilf place location: hitps=/maps.app.goo. gl CnuM3FTEpIsx 109
Heading over to social event. Location: Entrance rmm Rosenganen

g.L?xazeﬁpMBziLQyTBA )

I Cytotoxicity Assessment In Vitro Tissue Models (CFTE, OvGU) Dr.-Ing. Melanie Fachet

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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DAY4
M Lecture Break [l Lab [M Discussion/Debriefing

TIME TITLE AND DESCRIPTION
UNIT-2: Biological Systems, Biomarkers, and their Characterization

09:00 Biomarker Identification in Cancer Models

Location: Building 30, University Library, Conference Room (Ground Floor), Universitatspl. 2, 39106
Magdeburg

10:25 Coffee Break

UNIT-3: Advanced Technologies for Biomedical Imaging and Radiation Protection

10:35 Advanced Particle Detector Technologies
: Location: Building 30, University Library, Conference Room (Ground Floor), Universitatspl. 2, 39106
Magdeburg

12:00 Lunch Break

UNIT-1: Nanotechnology Platforms for Translational Oncological Research

13:00 Analytical Characterization with Microscopy Techniques
- Location: Building 50, Room 109, Core Facility - Microscopy and Materials Analysis (CMMA), Grolle
Steinernetischstrale 6, 39104 Magdeburg

17:0 Closing & Instructions for the Next Day
5 Location: Building 50, Room 108, Gore Facility - Microscopy and Materials Analysis (CMMA), Grofe
) Steinernetischstrale 6, 39104 Magdeburg

DAY 5

M Discussion/Debriefing Break Exam

TIME TITLE AND DESCRIPTION

UNIT-4: Capstone and Participant Assessment

09:00 Tutorship, Key Tak ys, and Pr tati by Participants

“hue Location: Building 30, University Library, Gonference Room (Ground Floor), Universitatspl. 2, 39106
Magdeburg

11:00 Coffee Break

Final Test
Location: Building 30, University Library, Conference Room (Ground Floor), Universitatspl. 2, 39106
Magdeburg

Co-funded by
the European Union

LECTURER

Dr. Lumniczky Katalin

Dr. Karol Brzezinski
Assist. Prof. Dr. Andrej Studen

Dr.-Ing. Melanie Fachet
M.Sc. Josephine Maller
M. Sc. Dora Akgul

M.Sc. Kunal Kumar

M.Sc. Muna Abboush

LECTURER

Prof. Dr. rer. nat. C. Hoeschen
M.5c. Kunal Kumar

M.Sc. Muna Abboush

Dr.-Ing. Melanie Fachet

Prof. Dr. rer. nat. C. Hoeschen
M.Sc. Kunal Kumar

M.Sc. Muna Abboush

Dr.-Ing. Melanie Fachet
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In particular:

During the morning session on Day 1, the course opened with an introduction to the
participants about the course objectives and goals of the week, as well as to the
structure of the program within the framework of the Pianoforte Partnership’s E&T
concept; followed by an introductory lecture on imaging technologies and
translational cancer research, which highligted the interdisiplinarity nature of
research and its importace in the domains covered and in the context of the
IMMPRINT and IMAGEOMICS projects. The lecture on ,Nanoparticle Synthesis,
Functionalization, and Bioconjugation” covered the fundamental concepts and
principles behind nanomaterials and nanomedicine, new exploration of chemical and
biological properties through nanomaterials, aspects of biomedical use of gold
nanoparticles, as well as synthesis, functionalization, and visualization of
nanomaterials and nano-structures; which served as an introduction to the hands-on
experiments series within Unit-1 (nanotechnology platforms for translational
oncological research). The afternoon session consisted of the Unit-1 lab session (Chair
of Medical Technology Systems, OvGU, https.//www.Ims.ovqu.de/Forschung.html) for
synthesizing citrate-stabilized gold nanoparticles, as contrast agents in biological
models, where participants (specifically with no prior experience because of their
background) were guided and trained hands-on on setting up reaction chemistry using
different methods (specifically, Turkevich and reversed processes), performing
stoichiometry, and group exercises to compare solvents.

During the morning session on Day 2, the course continued with Unit-1. The laboratory
exercise focused on teaching functionalization techniques for gold nanoparticles
(AuNPs) using polymers such as PVA, PEG, and chitosan, taking various media into
account, as well as instructing participants in hands-on sample preparation techniques
for analytical microscopic characterization using UV-VIS, DLS, and TEM. The goal here
was to teach the preparation of samples and characterize particles in terms of their
size and shape, as well as to verify whether the gold peaks were detectable in the UV-
VIS spectrum. In the TEM, the objective was to examine the size and shape of the
particles and to determine whether there is a difference between the Turkevich
process and the reverse process. The afternoon session consisted of a lecture on
characterizing nanoparticles within biological systems and tissue models, with special
focus on the nanoparticles synthesized and functionalized during the laboratory
course. The goal was to distinguish between the physicochemical, biological, and
functional characterization of nanoparticles; to determine their biological identity; to
introduce quality characteristics and biological effects (protein corona, opsonization,
uptake, intracellular retention, and clearance as parameters); to teach students how

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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to select suitable tissue models for mechanistic, screening, and translational research
guestions; and to interpret measurement data and apply it to decision-making (i.e.,
readouts on nanoparticles across the fields of optics, magnetism, X-rays, and
catalysis). The last session (i.e., the X-ray biomedical imaging lab session conducted at
the Chair of Medical Technology Systems, OvGU, under Unit-3: Advanced Technologies
for Biomedical Imaging and Radiation Protection) focused on investigating various X-
ray-based contrast mechanisms using nanoparticle tracers; the participants were
taught to understand the perception of contrast as well as the physical principles
behind contrast generation via ionizing radiation; participants were divided into two
groups, each learning the biomedical X-ray fluorescence technique and its advantages
in terms of radiation protection, as well as CT imaging; furthermore, statistical
methods were introduded to compare different imaging techniques in terms of task
performance and understanding what it means to provide additional diagnostic value,
specifically in the context of radiation protection, that goes beyond the information
already available. Each group, in parallel, learned the principles behind
anthropomorphic phantom development for testing and optimizing new contrast
imaging modalities, i.e., X-ray fluorescence and CT, establishing relationships between
the exercises in the imaging laboratory and the concepts behind imaging phantom
development. Here, the participants were guided through hands-on exercises in 3D
fused deposition modelling using thermoplastic materials.

e The morning session on Day 3 covered Unit-2 (Biological Systems, Biomarkers, and
their Characterization), where the lecture on ,Hybrid Systems and Models“ covered
tissue engineering fundamentals from cell sources to cell isolation, culture techniques,
and culture types; models as research tools; characterization methods and
approaches for tissue models, and current challenges and future directions related to
the integration of technologies into clinical settings. The following lecture covered
imaging approaches and radiomics (readout techniques) in biological models, from
introducing participants to multi-omics data, transcriptomics from bulk RNA-seq to
spatial transcriptomics, spatial proteomics, and how to analyse and use omics data, in
addition to methods on X-ray fluorescence technique for biomedical and biological
applications. The aim of this lecture was to introduce the concepts and fundamentals
underlying the methods used to analyze high-dimensional omics data, which are
employed to investigate the molecular composition of tumors, refine tumor
stratification, and discover new biomarkers for treatment response in the context of
translational imaging research. In the afternoon session, Unit-2 (Biological Systems,
Biomarkers, and their Characterization) was covered. The participants visited the Core
Facility for Tissue Engineering, Institute of Chemistry, OvGU Magdeburg,

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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(https.//www.ich.ovqu.de/Forschung/Tissue+Engineering.html), where participants
were guided through the methods and techniques for biophantom development, 3D
hydrogel-based cell culture, and biocompatibility/cell viability assays with well plate-
/culture-insert-based approaches, focusing on AlamarBlue to assess cell proliferation
and cytotoxicity, subjected to AuNPs at different concentrations and methods to
reference controls (positive and negative control).

e The morning session on Day 4 covered Unit-2 (Biological Systems, Biomarkers, and
their Characterization) and Unit-3 (Advanced Technologies for Biomedical Imaging and
Radiation Protection). The first lecture covered fundamentals of biomarkers and their
classifications, identification, and sources in general and in cancer models, from the
characteristic criteria of a ,good biomarker”; the steps from discovery, analytical
validation, clinical utility validation to clinical implementation; and focus on imaging
biomarkers. The following lecture (Unit-3) covered the technological aspects behind
biomedical imaging and radiation protection, with regard to the biomarkers currently
used in clinical settings, focusing on nuclear medical methods (such as PET/CT, SPECT,
etc.) applied to diagnosis and therapy; and technical requirements, instrumentation
from detector technologies to imaging geometries and detection physics. The lectures
also covered in detail the physical fundamentals of X-ray fluorescence imaging, the
physical and technical requirements for detector technologies, pattern recognition on
ionizing particles, and the connections to the fields of particle physics and
astrophysics, and provided examples of how these technologies can be used in
medical physics. The afternoon session concluded the series of lectures and laboratory
sessions with a return to Unit-1 (Nanotechnology Platforms for Translational Oncology
Research), where, as part of the final laboratory session conducted at the Core Facility
- Microscopy and Materials Analysis (CMMA), OvGU Magdeburg, participants received
a hands-on introduction to and training in microscopy techniques for the analytical
characterization of the samples prepared by the groups during the previous sessions.
This involved guided analysis of the gold nanoparticle-spiked samples using
ultraviolet—visible spectrophotometry (UV-Vis) and transmission electron microscopy
(TEM).

e The morning session on Day 5 covered Unit-4 (Capstone and Participant Assessment),
where the activities and experimental results/outcomes were summarized along with
the key takeaways from the NANOMIT course involving in-depth discussions. During
this session, the participants also presented (5-10 minutes) on their learning
outcomes, discussed insights & key takeaways from the course, recommendations,
including ideas for future directions specifically in the research domain. The goal was
to discuss in detail how participants could apply the knowledge and training content

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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acquired during the course to their current and future research, studies, and projects,
and how they could benefit from them. Finally, the participants took the final exam in
order to demonstrate the gained knowledge and complete the course. The exam
consisted of 40 multiple-choice questionnaire prepared by teachers/trainers, covering
all lecture and laboratory topics covered within the NANOMIT course. All course
materials were made available to participants prior to each corresponding lecture or
lab session for self-study and notes preparation/tutoring.

Figure 1: Impressions from the laboratory sessions on the synthesis and functionalization of gold nanoparticles
(AuNPs) with polymers (NANOMIT 2026).

Figure 2: Impressions from the laboratory sessions on the synthesis and functionalization of gold nanoparticles
(AuNPs) with polymers (NANOMIT 2026).

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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Figure 4: Impressions from the practical laboratory session on the analytical characterization
techniques with spectrophotometry and microscopy (NANOMIT 2026).

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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Figure 5: Impressions from the social exchange and networking excursion event (NANOMIT
2026).
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Figure 6: Impressions from Unit-4, Capstone and Participant Assessment (NANOMIT 2026).
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Lecturers:

The lecturers/lab trainers included: OvGU staff (Prof. Hoeschen, Dr. Fachet, and M.Sc. Kumar
—the course coordinators, Dr. Yan, M.Sc. Abboush, M.Sc. Miiller, M.Sc. Akgiil, from the Chair
of Medical Technology Systems; M.Sc Juan Nicolas Bejarano Rios (on behalf of Dr. rer. medic.
Kopp) from the Core Facility Tissue Engineering — Institute of Chemistry, Magdeburg,
Germany); from the IMMPRINT partner institutions: Prof. Dr. Janiak, Dr. Salloum, M.Sc.
Michalski (Heinrich Heine University, Dusseldorf, Germany), Dr. Brzezinski (Institute for
Corpuscular Physics — IFIC, Joint Center of CSIC and Universitat de Valéncia, Spain), Assist.
Prof. Dr. Studen (JoZef Stefan Institute, Ljubljana, Slovenia); from the IMAGEOMICS partner
institutions: Dr. Lumniczky (National Public Health Centre, Budapest, Hungary), M.Sc. Riani
(University of Pavia, Pavia, Italy).

Figure 7: Impressions from the course’s lecture sessions (NANOMIT 2026).

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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Future directions

*= Multi-omics intcgration — as a reply to biological heterogencity
= Aland ML-bascd integration — for reproducibility

* Detection technologies with increased sensitivity

= Further exploitation of the liquid biopsy possibilities

* Standardized validation
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Figure 8: Impressions from the lecture sessions — guest lecturers joining remotely
via video conference (NANOMIT 2026).

Participants:

To ensure high-quality teaching and given the limited capacity of the laboratory spaces, a
limited number of participants were selected for the training course based on the submitted
applications (including, e.g., Curriculum Vitae, motivation letter, reference letters). The
selected participants involved a total of 14 participants from a wide range of countries,
including Germany, Hungary, Spain, and the Czech Republic. In line with the call for Pianoforte
courses, the NANOMIT course was primarily directed towards PhD students, early-career
researchers, and young professionals, with priority given to PhD students in engineering,
physics, chemistry, or equivalent, and involved in biomedical research projects on topics
related to radiation-based technologies, radiation protection, and nanomedicine. The
majority of course participants were international students or researchers from various
academic disciplines who were enrolled in a degree or training program or employed in one
of the EU countries mentioned above; their nationalities were also diverse. The selected
group represented a broad range of educational and professional backgrounds, from
participants at the bachelor’s and master’s levels to doctoral candidates and postdoctoral
researchers. In addition, we invited selected student assistants/graduates who work at our
institute to participate in the course to learn from it and benefit from networking
opportunities.

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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Figure 9: Group pictures of the participants and lecturers/trainers (NANOMIT 2026).

Final Exam and Feedback/Program Evaluation by Participants

@ NANOMIT
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Figure 10: Impressions from the final exam and the workshop closing ceremony (NANOMIT 2026).

To successfully complete the NANOMIT 2026 course, participants took an exam consisting of
40 multiple-choice questions that covered all lecture and lab topics addressed in the course.
The questions were selected from a pool of 5 to 10 questions compiled by the instructors or

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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trainers who led the respective course units. To prepare for the exam, participants had access
to all course materials that had been provided prior to each corresponding lecture or
lab/practical session, where they could simultaneously make notes. The passing requirement
was a score of at least 50% on the 40 questions. After the exam, the questions were discussed
in detail; the percentages of correct and incorrect answers were revealed, the top performers
on the exam were announced, and the certificates of completion were presented during the
closing ceremony. The participants were asked to fill out an online anonymous feedback and
evaluation form for the course, whose results are reported below.

Evaluation of the course by participants.
Average grade between 1 and 5, where: 1= lowest, 5 = highest.
Also: 1 =no, 5=yes.

Question Asked Average Score
What is your overall rating of the course? 4.8
What is your general view about the organization of the course? 4.8
What is your general view about the quality of the course? 4.8
Did the content of the course match your expectations? 4.4
How difficult was it to follow the theoretical parts of the course? 3.8
Did you have enough basic knowledge to follow the course? 3.9
Would you have preferred to hear more lectures? 2.9
Would you have preferred to do more practical work? 4.6
How much knowledge did you acquire from the course? 4.5
Did you miss certain subjects that you think would have been 31
relevant? '
Do you agree: You may benefit from networking and possible 4.9
opportunities for collaboration in the future? '

This partnership has received funding from the European Union’s “EURATOM” research and
innovation program under the 101061037 grant agreement.
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5 (Highest or Yes) 4 3 m2 1 (Lowest or No) NUMBER OF RESPONDENTS

0 2 4 6 8 10 12

What is your overall rating of the course? 9 2 0| 4,8

What is your general view about the organization of the course? 9 2 0| 48

What is your general view about the quality of the course? 9 2 0| 4,8

Did the content of the course match your expectations? 5 5 10|44

How difficult was it to follow the theoretical parts of the course? 2 5 2 - 3,6

Did you have enough basic knowledge to follow the course? 1 8 2 0| 39

Would you have preferred to hear more lectures? 3 1 2 - 3 29

Would you have preferred to do more practical work? 10 01 4,6

How much knowledge did you acquire from the course? 7 3 1 0|45

Did you miss certain subje::.:lset\:ia:t\?/ou think would have been 3 3 2 - 3 3,1

Do you agree: You. fnay benefit from‘ nerorking and possible - 0| a9
opportunities for collaboration in the future?

Figure 11: Course ratings from participants based on general overall criteria. The average rating scores given by the
participants for each question category are shown in red.

Participants were also asked to evaluate all lecture, laboratory, and hands-on sessions; results
are reported in the following.

Evaluations for lecture/laboratory/hands-on sessions Average Score

DAY 1: Introductory Lecture 4,5
DAY 1: Nanoparticle Synthesis, Functionalization, and Bioconjugation Lecture 4,6
DAY 1: Synthesis of Citrate-Stabilized Gold Nanoparticles (Au@Cit) Lab 49
DAY 2: Functionalization of Gold Nanoparticles with PVA, PEG, and Chitosan 49
Lab ’

DAY 2: Nanoparticle Characterization in Biological Systems and Tissue Models 4s
Lecture ’

DAY 2: X-ray Contrast Mechanisms: CT Imaging and Characterization of 46
Nanoprobes via X-ray Fluorescence Lab !

DAY 3: Hybrid Systems and Models Lecture 4,5
DAY 3: Molecular Imaging and Multi-Omics for Biological Systems Lecture 4,3
DAY 3: Visit to the Core Facility Tissue Engineering (CFTE) and Production of 46

Tissue-Mimicking Phantoms Lab
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DAY 3: Cytotoxicity Assessment In Vitro Tissue Models (CFTE) Lab 4,5
DAY 4: Biomarker Identification in Cancer Models Lecture 4,3
DAY 4: Advanced Particle Detector Technologies Lecture 4,1
DAY 4: Analytical Characterization with Microscopy Techniques Lab 4,3
DAY 5: Final Session 4,8
5 (Highest or Yes) 4 3 m2 1 (Lowest or No) NUMBER OF RESPONDENTS
0 2 4 6 8 10 12
DAY 1: Introductory Lecture 7 2 2 0f 4,5
DAY 1: Nanoparticle Synthesis, Functionalization, and Bioconjugation
8 2 10| 46
Lecture
DAY 1: Synthesis of Citrate-Stabilized Gold Nanoparticles (Au@Cit) Lab 10 10| 49
DAY 2: Functionalization of Gc.)ld Nanoparticles with PVA, PEG, and 10 | 49
Chitosan Lab
DAY 2: Nanoparticle Characterization in Biological Systems and Tissue
Models Lecture u 2 - 45
DAY 2: X-ray Contrast Mechanisms: CT Imaging and Characterization
. 7 4 0| 4,6
of Nanoprobes via X-ray Fluorescence Lab
DAY 3: Hybrid Systems and Models Lecture 6 4 10| 45
DAY 3: Mol lar | i d Multi-Omics for Biological Syst
olecular Imaging and Multi-Omics for Biological Systems : A 5 ol 43
Lecture
DAY 3: Visit to the Core Facility Tissue Engineering (CFTE) and o 2 10l a6
Production of Tissue-Mimicking Phantoms Lab !
DAY 3: Cytotoxicity Assessment In Vitro Tissue Models (CFTE) Lab 6 4 1 0| 45
DAY 4: Biomarker Identification in Cancer Models Lecture 5 a4 2 o| 43
DAY 4: Advanced Particle Detector Technologies Lecture 5 2 2 . 4,1
DAY 4: Analytical Characterization with Microscopy Techniques Lab 5 4 2 ol 43
DAY 5: Final Session 9 2 0| 48

Figure 12: Ratings from participants on individual lecture/lab sessions. The average rating scores given by the participants
for each lecture/lab category are shown in red.

The free text feedback comments, suggestions, and recommendations from the participants are
reported below:

e | would suggest making the course more than a 5-day course for the sake of shortening the
total activities in one day. Many students were exhausted and could not digest the heavy
lectures/lab in the afternoon session.”

e As asuggestion, to include more imaging labs.

o Allthe lab sessions and presentation were very interesting. At the SEM course, It would have
been even more useful if the focus would have been on biological samples and assessing our
nanoparticles.”
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e, As for me the lecture about advanced particle detection technologies was a bit harder to
grasp, short time to answer detailed questions.”

e, The course could be improved by providing a dedicated session where participants discuss
their research interest or current research with those who are involved in specific research.”

e, The course was very well designed to address and bring together various scientific fields and
did a great job in showing the relationships across them. Lab sessions were very useful and we
got to learn several new techniques, especially form my interests in biological models and
imaging techniques.”

e It would be better if the focus was on specific topic rather than being broad. Because it would
help us to focus on the topic completely, atleast for those like me who had very little experience
in such broad topics. | felt like the concepts were very advanced to where | am standing now. “

o Everything was well prepared, | think if there would be more of these workshops but more
practical skills than lectures would be realy great, | mean if we get the knowledge from
practical skills is much better undrestandable.”

e It would be beneficial to divide participants into groups and allow them to choose lab sessions
based on their interests, especially for interdisciplinary topics to choose either biology,
chemistry or physics related. Additionally, | personally feel that having more experienced
cancer researchers, particularly those working with animal models or 3D model systems,
available for discussion and interaction would be highly valuable.”

o ,Mycommentis if the lectures are recorded and accumulated to form an online moodle/course
to self study before ariving to Magdeburg , then we get more time to study protocol and do
few more lab sessions.”

e Intotal the lecture was comprehensive and compact, the heavy load of information for a short
period of time is a bit overwhelming especially for those who are not having enough experience
with lab work, but overall the exam, presentation and teamworks were helpful to improve our
understanding of the whole course.”

Other free text comments on the course:

e Thank you for the organizers for this excellent event, | hope more summer schools like this are
about to come in the next years.”

e | just want to thanks a million for the work hard to organize this event. | hope that such an
event will be held more often.”

e _In my recommendation future courses can be orientated towards longer individual lab
sessions or as a break out design where students can choose the laboratory sessions of their
interest. | am aware such design takes a lot of resources and staff, however, it will be nice to
have.

o Firstly, | liked the schedule of the NANOMIT training. The pattern of theoretical learning in
morning when we are fresh and followed by the laboratory work in the afternoon where
students usually be in sleeping mode. Overall very useful training and waiting to be part of
such training programme in the future.”

e Thanks a lot from all the medical system team members.
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e The summer school was very well organised and did an excellent job of covering a wide range
of interdisciplinary topics. It would be great to see more schools and workshops of this kind in
the future ( especially nano medicine for cancer research). | would also suggest creating a
mailing list or communication group where organisers and participants can share information
about relevant conferences, workshops, and other opportunities that may be of interest to the
broader community. Thank you so much again.”

e, This course was unique, covered wide ranges of topics including biomarkers, diseases, cancer
biology, nanoparticles synthesis, characterizations, trouble-shooting, 3d printing of panthoms,
cell and tissue culture invitro models, almost every sections of imaging modalities uses in
biomedical research. This is a rare combination of topics to learn in a short time.”

Based on the evaluation results and feedback comments, we assess that participants’ course
evaluations indicated a high level of satisfaction with the overall quality of the program, the
organization of the course, its relevance to their respective fields of work, research, or study (taking
into account the diverse background and expectations from a mixed group of audience), as well as
with their learning outcomes and improved understanding of the relationships between the fields of
nanomedicine, radiation science, and imaging. Participants also reported that the NANOMIT 2026
training course helped them build new professional networks and make new contacts for potential
future collaborations.
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