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About BIOEMTECH

BIOEMTECH develops and offers innovative solutions in pharmaceutical and
medical research; main focus on radiopharmaceuticals

Three pillars:
= Desktop screening imaging systems, the eyes™

= Preclinical CRO for testing new radiolabelled compounds

= Simulation tools focused on nuclear medicine

Courtesy of BBOEMTECH
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Embracing scientists translate ideas into outcomes

What do we do

Number of compounds Basic research

5,000-20,000 Drug discovery

Preclinical research

Clinical Trials

FDA Review

Clinical research
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The “NEED”

O Only 1 out of 10.000 candidate biomolecules will be approved as a drug after ~15 years.
O Studies are conducted by thousand small and medium research groups/companies.
0 Commercial systems have high cost (>500k€); not affordable for most of the researchers.

O The size, weight, complexity in use and service contract introduce further restrictions.

What is missing from the market is small,
simple, and cost-efficient systems for small

animal imaging.
™ -
eyes™ by BIOEMTECH

BIOEMTECH | www.bioemtech.com | info@bioemtech.com




Embracing scientists translate ideas into outcomes

THE STORY

Fully independent
Laboratory Establishment
(One-stop-shop)

@ @ @
Founding Team Join of VC Laboratories Expansion
creation (for imaging systems) (capacity x5)

Company foundation
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*)® .

Beye’ v, eye’ P, eye” Vital Signals ~ Phantoms

SPECT tracers monitoring Respiratory,
Theragnostics agents FLI/BLI/SWIR dyes Temperature, ECG

INSTRUMENTS

PET tracers Mouse & Rat

2D* & 3D* 2D*
optimised for a-emitters
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CLIENTS OF OUR IMAGING SYSTEMS
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Small Animal Imaging

A valuable tool for the preclinical:
e evaluation of new diagnostic and therapeutic compounds
» study of biological mechanisms and disease models

Main advantages:

* Non-invasive, in vivo technique

* Long time follow up

e Data can be quantitative

» Relatively simple and fast method

e Multiple time points per animal

e Reduces significantly the number of animals needed

* In compliance with the 3Rs (Replacement, Reduction and Refinement)
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Why Small Animal Imaging?

In-vivo imaging provides an answer to the following questions:

v Do biomolecules reach the target?

v" How long do they remain on the target?

v" Are they concentrated in other organs/tissues?

v Which is the best injection route?

v" Are they stable post injection?

v What happens at the first minutes post injection?
v How long do they stay in blood circulation?

v What is the best injected concentration?

v How shall we prepare the animals?

v" When is the highest concentration in target?

v" When is the best time for biodistribution points?

v" When is the best time point for tomographic imaging?
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CRO SERVICES

4 i 1
el —

= Protocol set up and project consulting = Multimodal in vivo imaging + ex vivo biodistributions
= Multiple in vitro assays = Dosimetry
=  Chemistry assays and conjugation establishment = Clinical Chemistry assays
= Radiolabelling set-up + QCs = GLP Toxicology assays
= Stability assays = Therapy Efficacy studies (incl. combination therapies)
= Animal model development = GLP Histopathology
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OUR ESTABLISHED MODELS

= Ovarian cancer (SKOV-3) = Myocardial Infarction (mice & rats)

= Breast cancer (4T1 & 4T1-Luc) = NAFLD (established evaluation platform)
= Breast cancer (MDA-MB-231) = Arthritis (established evaluation platform)
" Lung cancer (SHP77,A549 & H358) =  Crohn’s disease (colon fibrosis)

= Colon cancer (HT29)
= These models are readily available and can be
= Colorectal cancer (SWW480) initiated immediately after the beginning of a

= Pancreatic cancer (AR42) & BxPC-3) new study. For any other cell line, the model

can be easily set up with a brief pilot study, to
" Glioblastoma (U87MG & U87MG-Luc) establish the exact tumour growth curves and
= Prostate cancer (LNCaP ,VCaP, & PC-3) optimal settings.

= Lung fibrosis (established evaluation platform)
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IMAGING /N VIVO

= CT

= SPECT
= PET

= Optical

= Planar live dynamic SPECT

= Planar live dynamic PET

= Fast screening protocols (screening of multiple
compounds with 5’ scans each — up to 60 scans

Study how:
per day)

* a(radio)pharmaceutical circulates in the body
* timings for targering oncology lesions

e excretion times
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Reduction: the role of imaging
Study example: Number of mice to get the required statistics

For 3 study groups — 6 animals per group and 5 time points can be
achieved in 2 ways:
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Biodistribution study: 90 animals
* n=90, one animal per time point

% ID/g of tissue
= &

o

=

In vivo Imaging: 18 animals

 n=18, same animal for 5 time points

e 5o0r10animals can be added to
confirm the imaging results

» Still 23-28 are needed instead of 90
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Applications of 7B,eye”

Bone Imaging Cardiac Imaging Tumor Imaging Lung Imaging

Mouse with myocardial
infarction

s 4
5

Healthy mouse

&

Free 18F accumulating in the Cardiac PET imaging using 18F-FDG, in a Orthotopic tumor imaging, using " vivo Imasing of free ®Zr accumulation
bones of a healthy mouse. mouse model of myocardial infarction. 18F-FDG n t!'\e I.ungs of a healthy MOUSE,
following intratracheal administration.
Image info: 60 min post injection — 3 min scan — total Image info: 8 O0min post injection — 20 min scan — total injected Image info: 70 min post injection — 20 min scan — total
injected activity 3.7 MBq activity 6 MBq injected activity 7 MBq Image info: 30 min post administration — 5 min scan — total injected

activity 3.5 MBq
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Applications of 7y, eye”

Bone Imaging Tumor Imaging

Free 77Lu accumulation in the Tumor-specific accumulation of Tumor-specific accumulation of
bones of a healthy mouse free ®’Cu 111n-Dotatate
Image info: 24 h post injection — 20 min scan — total injected Image info: 24 h post injection — 10 min scan — total injected Image info: 3 h post injection — 6 min scan — total injected
activity 20 MBq activity 4 MBq activity 4 MBq
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IN VIVO IMAGING OF ALPHA EMITTING THERAPEUTIC ISOTOPES

v, eye y,eye”

bladder

organs

Tumor model imaged with Pb-212 radiopharmaceutical. Tumor model imaged with Ac-225 radiopharmaceutical.
Imaged for 10 min. Total injected dose 18 uCi. Imaged for 10 min. Total injected dose 3.5 uCi.
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A highly sensitive, benchtop, in vivo optical imaging system for

K(PJ eye preclinical studies

Spondyloarthritis mouse model

Physiological

Pathological

Features ~ 1 2

- Enables Fluorescence and Bioluminescence imaging

- Wide range of excitation and emission wavelengths

- Up to 3 mice can be imaged simultaneously

- Small footprint — Truly desktop
Imaging using OsteoSense ® 680 EX

- White light for superior photographic images
(PerkinElmer,Waltham, MA)
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Indicative Preclinical Studies using Nanomaterials

Magnetic Selenium Gold Liposome Silver
Nanoparticles Nanoparticles Nanoparticles Nanoparticles Nanoparticles
tumor »
3
100uCi of [*™Tc]Te- [*mTc]Te- [¢8Ga] Gold U-87MG mouse, 100 uCi U87MG mouse, Ag-
MDP in 100ul - 400pg PLGA/SeNp nanoparticles of [99mTc]Tc-NT Lipo- 99mTc (100 pCi)
FeCaP 100 ul with 100 uCi 100 ul with 10 uCi Cys 20 min acquisition
20 min acquisition 20 min acquisition |0 min acquisition 20 min acquisition
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Imaging examples of Nanoparticles

2 rmin ..

Nanoparticles

i.  Dynamicimaging
of silver NPs

ii. SPECT imaging of magnetic
NPs

iii. CTimaging of gold NPs
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Cardiovascular studies usi ng Nanomaterials EU project nTRACK: Multimodal nanopatrticles for structural &
functional tracking of stem cell therapy on muscle regeneration

The concept of the nTrack project:
non-invasive imaging to perform cell tracking, in a stem cell therapy scheme regarding muscle regeneration.

Data processing and design of

computational models for
human translation

(D)

Nanoparticles
synthesis and
stem cell
labelling.

Gold NPs as a CT contrast agent:
label and track stem cells after
intamascular injection on a
muscle regeneration model.

In vivo characterization and
cell tracking by non invasive

Characterization and functional
analysis of nanoparticle labelled & ©
stem cells '
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Cardiovascular studies using Nanomaterials

img/ml  200mg/ml
" ' e Separation of heart parts

0.5mg/ml & blood flow control

100mg/ml

0.2mag/ml
S0mg/mi

= Contrast quantification of gold NPs

0.1mg/ml at different concentrations (left)
20mg/ml :

' 4
& ' ' = Administration to healthy mice and

0.05mg/m| 10mg/mi cardiac CT imaging (center)

=  Whole-body imaging at the highest

0.02mg/ml concentration (right)

Smg/ml

0 g/mi 2mg/mi
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Oncology studies using Nanomaterials

Iron-oxide dendronized NPs are deployed and monitored through SPECT imaging.
SPECT combined
right after injection 3 hours post-injection 6 days post-injection with artificial X-ray

Cu-67 tumor imaging

® Heterotopic lung cancer
® Injected dose: 108 uCi
® 10 min static acquisition

Establishment of the desired oncology model and live in vivo screening of SPECT-labelled compounds, which includes dynamic
screening to find tumour occurrence sites, optimal accumulation times and uptake quantification.
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Optimized imaging protocol for in vivo evaluation of iron-doped

nanoparticles using scintigraphy and SPECT/CT EU project Cupido: Cardio Ultraefficient
nanoParticles for Inhalation of Drug prOducts

Iron-doped hydroxyapatite NPs (FeHA):
radiolabeled with the single photon y-emitting
imaging agent [99mTc]TcMDP3.

Administration of the radioactive NPs via:
» standard intravenous (i.v.) tail vein -> for liver diseases

* i.v. retro-orbital injection -> minimum animal stress
* intra-tracheal (i.t.) instillation -> for lung diseases

- [0 D

y-eye™ & tomographic SPECT/CT imaging (y-CUBE,
x-CUBE by Molecubes, Belgium).

1 hr post injection for the different administration routes:

A: Control experiment of the ligand i.t. injected.

B, D, F: Static planar images of the i.v (tail vein), intratracheal & retro-orbital i.v.

C, E, G: Tomographic imaging of the i..v (tail vein), intratracheal & retro-orbital i.v.
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Multimodal imaging of the in vivo fate of bone transplants

EU project: ViVolmag
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Development of bone implants including a new contrast agent b e
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sensitive to enzymatic activity of metaloproteases:

can permit to follow the integration and cell differentiation
activity in grafts in vivo using existing non-invasive imaging
techniques.

Our Role:
Monitor of bone healing through SPECT/CT.
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GLP TOXICOLOGY ASSAYS (MICE & RATS) ¢

= Acute toxicity study with single dose administration

Daily monitoring of morbidity, mortality and behaviour, x3 weekly for body weight and
once weekly for food intake.Total monitoring time 14 days (including weekends). At
the end, blood collected for hematological and biochemical evaluation.

= Subacute toxicity study with daily treatment

Daily therapy (including weekends) for 28 days. Daily monitoring of morbidity,
mortality and behaviour, monitoring x3 times for body weight and once weekly for
food intake.At the end, blood will be collected for hematological and biochemical
evaluation.

= Option to have organs harvested and sectioned, stained with hematoxylin and
eosin (H&E), and examined blind by the veterinary pathologist (R.E.) — GLP part,
outsourced

= Option for motor activity test, ladder test (coordination) & motor reflex — non-
GLP part, outsourced
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25+ CRO CLIENTS AROUND THEWORLD
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SOftwa re De pa rt m e n t Artificial NEl..lrﬂ] Network Deep Neural Network
« Monte Carlo Simulations :C 057
Dosimetry — Medical Imaging PET/SPECT/CT .‘,r

* Artificial Intelligence (ML / DL)
Develop prediction models (clinical and preclinical apps)
Decision Support Systems (DSS for clinicians)

* Image Processing/Analysis

Radiomics — Segmentation — Quantification — Reconstruction

* Anthropomorphic & Animal 3D computational models
Synthetic Data (artificial realistic clinical data)

* GUI development

* Explainable Artificial Intelligence

 DNA simulations
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Software Department
Project: nTRACK
MOBY mouse computational model

Dosimetry & CT simulations using gold NPs

Sheep model and human translation

D D N N N

Al prediction model on muscle injuries
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3RS COMPLIANCE IN ALL ASPECTS

= Reduction

Our imaging systems provide for in vivo imaging, meaning that the
same mouse is used for multiple time points and thus only a fraction
of mice are used, in comparison to ex vivo research techniques. In
our CRO activities too, imaging plays a vital role in experiments.

= Replacement

Al tools are implemented within our imaging systems software, to
allow automated images of x-rays to be generated, leading to
replacement of extra animals in studies.

= Refinement

Our imaging systems are designed with the constant support of
veterinarians, to refine all aspects of animal use, during an imaging
scan. In our Laboratories, highly experienced personnel takes part in
animal experiment, always under the supervision of veterinarians.

() B|OEM TECH
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PARTICIPATION IN RESEARCH PROJECTS

Vivolmag: H2020-MSCA-RISE Completed
ERROR: H2020-MSCA-RISE Completed (EU Innovation Radar)
CUPIDO: H2020-NMBP Completed
nTRACK: H2020-NMBP Completed
POLYTHEA: H2020-MSCA-ITN Completed 9 H2020 (European)
B2B: H2020-FETOPEN Completed
UNAT: H2020-MSCA-RISE In progress
PHENOMENO: H2020-MSCA-RISE In progress
PEPSA-MATE: H2020-MSCA-RISE In progress
NAVIGATE: NSRF-EDK Completed
BreastCaRANKL.: NSRF-EDK Completed 4 NSRF (National)
SEPIA: NSRF-EDK Completed
EYES: H2020 Seal of Excellence In progress (Seal of Excellence)
RuNNINg: EuroNanoMed Completed
POPEYE: ERAPerMed Completed 4 ERANETs (European)
THERAGET: EuroNanoMed Completed
INFORM: ChistEra In progress (Coordination)
1 FF4EuroHPC (European)
PediDose: FF4EuroHPC Completed (Coordination — Success Story)
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http://vivoimag.eu/
https://error.upatras.gr/
http://www.cupidoproject.eu/
https://www.n-track.eu/
http://www.polythea.eu/
http://b2bproject.eu/
https://www.unat-project.eu/
http://phenomeno.eu/
https://cordis.europa.eu/project/id/872233
https://bioemtech.com/new-national-project-acronym-navigate-approved/
https://breastcarankl.wixsite.com/greece
https://bioemtech.com/portfolio/sepia-spondylitis-evaluation-platform-via-non-invasive-imaging-applications-tools-%cf%842%ce%b5%ce%b4%ce%ba-03807/
https://popeye.upatras.gr/
https://www.era-learn.eu/network-information/networks/euronanomed-iii/joint-transnational-call-2020/dendronized-nanoparticles-designed-for-targeted-multimodal-image-guided-therapy?SearchTerm=theraget
https://inform-project.eu/

NETWORKS / ACHIEVEMENTS

nanomedicine

EUROFPEAN TECHNOLOGY PLATFORM

HWSEV

Hellenic Federatian of Enterprises

. HELLEHIC BIO CLUSTER . .

() B|OEM TECH

Embracing scientists translate ideas into outcomes

HOHC

Hellenic Digital Health Cluster

European Animal
Research Association

i BATF

» 2025: 40 eyes™ installations worldwide
» 2022:~3.5M euros Research Projects

» 2019: METAVALLON investment

» 2021: EU innovation radar (ERROR)

» 2021: Seal of Excellence (eyes™)

METAVALLON
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5th Annual BIOEMTECH’s Preclinical Workshop
30 September — 3 October 2025, Athens, Greece

5th Annual

Our Speakers & Panelists
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Olof Eriksson Marion Malenge Famke van Renesse - Brouwer
Chief Scientific Officer Head of in vivo Radiopharma development Business to Science Manager
Antaros Tracer ArtBio Tracer

Xy

Jeff Norenberg Anne Bredenbeck Sujiet Puthenveetil
Co-Founder & CEO Senior Scientist Director
iSeek Biopharma 3B Pharmaceuticals AstraZeneca

Christine Landlinger - Schubert Ada Repetto - Llamazares
Vice President Preclinical & Transational R&D  Chief Scientific Officer
OncoOne NucliThera

,.eq"’;
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Jeremy Paull
Chief Scientific & Regulatory Officer
Starpharma

Syed Nuruddin Mark Konijnenberg
Senior Researcher Physicist
Norsk Medisinsk Syklotronsenter Erasmus MC

www.bioemtech.com | info@bioemtech.com | +30 2106548192
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Thank you!

OBIOEMTECH

Our new premises!
Embracing scientists translate ideas into outcomes

Dr. Maria Kitsara
Science & Innovation Manager
mkitsara@bioemtech.com

W: www.bioemtech.com

T: +30 2106548192
A: Kleisthenous 271, 15344
Gerakas, Athens, Greece
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