I,

1)
(¥
-
a
z&
©3
20
2
85
EE
£S
SE
=
o5
- W%

BOOK OF
ABSTRACTS



26

BIOPARTITIONING AND
PURIFICATION CONFERENCE

h 6th - 9th September 2026
Bled, Slovenia

Publisher:
Department of Catalysis and Chemical Reaction Engineering
National Institute of Chemistry, Ljubljana, Slovenia
Ljubljana, September 2026

Editors:
Filipa A. Vicente, Brigita HoCevar, Anja Verbi¢, Assya Bellaadem

Organizing Committee:
Filipa A. Vicente, Ilja Gasan Osojnik érnivec, Ana Rotter, Annamaria Vujanovic¢, Ernesta
Grigalionyte-Bembic¢, Maja Cig, Brigita HoCevar, Anja Verbic, Assya Bellaadem

Issued by:
National Institute of Chemistry

Place and year of publication:
Ljubljana, 2026

Price:
Free copy

Access method (URL):
book_of_abstracts_BPP2026.pdf

KataloZni zapis o publikaciji (CIP) pripravili v Narodni in univerzitetni knjiznici v Ljubljani
COBISS.SI-ID 289901059
ISBN 978-961-7238-16-7 (PDF)




E,2C26

BIOPARTITIONING AND
PURIFICATION CONFERENCE

Wy  6th-9th September 2026
. Bled, Slovenia

029: LINKING CHEMICAL STRUCTURE TO SPHEROID PHENOTYPES: AN INTERPRETABLE
QSAR APPROACH FOR HEPATOTOXICITY IN THE CONTEXT OF SSBD

Milica Nikolic,"? Tijana Geroski, " Nenad Filipovic'?
Steinbeis Advanced Risk Technologies Institute doo Kragujevac, 34000 Kragujevac, Serbia
2Faculty of Mechanical and Civil Engineering in Kraljevo, University of Kragujevac, 36000 Kraljevo, Serbia
®Faculty of Engineering, University of Kragujevac, 34000 Kragujevac, Serbia
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In this research, we created a QSAR framework to analyse drug safety with the purpose of generating
interpretable and relevant SSbD insights. We used public database containing approximately 20 000 brightfield
microscopy images of human liver spheroids exposed to 108 drugs over a period of up to 7 days. CellProfiler
open-source software was used to perform image segmentation and extract features related to spheroid size,
shape, intensity and texture. These features were extracted from each image and exported into a CSV file, which
served as input to the QSAR framework. The CSV file was further enriched with molecular fingerprints and
physicochemical descriptors generated by RDKit library./? We utilised scikit-learn library to train a Random Forest
model, perform cross-validation and select the most relevant features. A simpler linear model was developed to
compare interpretability against Random Forest model. The QSAR model investigated how the drug structure
links to developed spheroid phenotype, that links to toxicity prediction. We interpreted the QSAR results using
SHAP values, to identify key structural features which were further analysed in an open-source OECD QSAR
Toolbox to provide mechanistic context and support grouping of compounds in line with the SSbD principles. The
final output from this research is to derive conclusions of drug safety to the liver human spheroids based on
correlation between chemical and structural composition of applied drugs and observed changes in spheroids
upon exposure, leading to design-relevant insights, where specific aspects of drug chemical structure can be
associated with toxicity level and the temporal progression of spheroid damage. These insights highlight structural
motifs that should be avoided or reduced to decrease hepatotoxicity risk. Future research should include analysis
of liver human spheroids toxicity response to drugs co-exposures, as combined exposures may lead to different
toxicity profiles comparing to toxicity profile of single compound.
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