COST ACTION CA 1714@

{ AE , \\ N A R

t NANOZCLINIC j Phoenix o - OscC
e, CANCER NANOMEDICINE - FROM THE IN SCIENCE & TECHNOLOGY
BENCH TO THE BEDSIDE

Funded by
the European Union

Design of novel nanoformulation
to decrease cardiotoxicity of
doxorubicin

Krunoslav Ili¢, PhD
COST Action Final Conference
Rome, October 26th 2022



Doxorubicin

» Doxorubicin (DOX): a chemotherapeutic agent successfully used for the treatment of various
solid tumors (ovarian, breast, gastrointestinal, etc.) and hematologic malignant tumors

(Hodgkin's and non-Hodgkin's lymphoma)
» Mode-of-Action: inhibition of topoisomerase Il activity, generation of free radicals

» Side-effects: irreversible cardiomyopathy, hepatotoxicity, inflammation

Source: https://commons.wikimedia.org/



Nano-enabled drug delivery

» Nano-sized drug carriers could alleviate DOX side-effects

»  Poly(lactic-co-glycolic acid) — polymeric biomaterial suitable

for controlled release

» Nanoformulated poly(lactic-co-glycolic acid) DOX (PLGA)
(MJR Pharmjet company, Uberherrn, Germany)

» Effects of PLGA DOX compared to liposomal DOX

formulation Myocet (Teva, Petah Tikva, Israel) and

conventional DOX (Pliva, Zagreb, Croatia)

Source: https://www.nanovexbiotech.com/



Animal experiment

» Cardiotoxic effects of PLGA were compared with commercially and clinically approved

conventional (CNV) and liposomal (LPS) DOX formulations
» Intraperitoneal administration to male and female Wistar rats during 28 days, once per week

»  Serum levels of cardiac troponin T (cTnT) and N-terminal prohormone of brain natriuretic

peptide (NT-proBNP) were quantified with ELISA assays

» Expression of inflammation-related genes (IL-6, IL-8, TNF! and IL-1") in heart tissue of treated

and control rats was evaluated using Real-Time PCR

» Heart cryosections of treated and control rats were analyzed by imaging mass spectrometry

(IMS)



Serum markers of cardiotoxicity

»  CNV and LPS formulations significantly increased cTNT levels compared to control animals

»  NT-proBNP was decreased in animals treated with CNV and LPS

» PLGA did not increase cTNT nor decrease NT-proBNP
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Cardiactroponin (cTNT) and NTFproBNP concentrations in heart tissue measured with ELISA. Mean
differences idfroponinandNT-proBNP concentrations were analyzed with TukeyOs honestly significant
difference test (p<0.05). * Denotes statistical significance.



Pro-inflammatory cytokine expression

»  CNV significantly increased expression of IL-6 and IL-8 in heart tissue

» PLGA did not affect IL-6 and IL-8 expression
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IL-6 and 118 expression in heart tissue measured with Quantitative PCR. Mean differenceST
and NFproBNP concentrationsanalyzedvith TukeyOs honestly significant difference test (p<0.05).
* Denotes statistical significance.



IMS analysis of heart tissue

»  Exhaustive analysis of metabolic pathways affected by treatment; expression of analysed

markers visualized on tissue slices

» Reduced expression of inflammation markers in PLGA-treated rats compared to CNV- and

LPS-treated animals List of metabolic pathways in heart tissue affected by GRUIPLGA
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Conclusions

' Novel PLGA formulation demonstrated lower inflammatory potential

doxorubicincompared to clinically approved CNV and LfeB8nulations
I IMSanalysiss a promising methodology for idepth analysis of tissue pathology

| PLGA demonstrated thegiential of novelnanoformulationdor safer drug delivery

in cancer therapy
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