TROP-2 TARGETING IMMUNOLIPOSOME FORMULATION
AS METFORMIN DRUG DELIVERY SYSTEM
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INTRODUCTION BlIM/NP

This study focuses on the optimisation of metabolic modulator metformin (Met) loaded immunoliposome formulation. This drug, commonly used to treat typell ——
diabetes, has recently shown to have promising properties in the context of cancer treatment’2. However, as an orally taken drug, it shows low bioavailability, and rapid renal clearance
making them ineffectual®, which is why nanovectorisation is needed. Due to their large aqueous compartment, and flexible formulation liposomes were used as Met delivering vesicles.
Optimal thin-film hydration conditions of Met loaded liposomes (consisting of lipids (HSPC, cholesterol), DSPE-PEG,,,,, and DSPE-PEG,,,,-Maleimide) were found with the help of
Design of Experiment. In vitro cellular uptake by TNBC cells was confirmed by fluorescent microscopy of liposomes co-encapsulated with Met, and hydrophilic fluorophore. Moreover, the
impact of Met-liposomes on TNBC was evaluated by cellular viability assay. To form immunoliposomes, single chain variable fragments (scFvs) were grafted on the liposomes through
maleimide-cysteine binding to target trophoblast cell-surface antigen 2 (TROP-2), which is often overexpressed in triple negative breast cancers®. Several maleimide:scFv ratios were
tested to assess the influence on the physical properties of liposomes, and scFv functionality strength.
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Lipids and PEG,,

dissolved in chloroform MLV 40 times through porous
40 °C, 200 mbar, 30 min (200 nm) membrane

24 h, RT,pH 7.0
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“Segeceecs 2.5 mL 250 mg/mL Met; 60 °C,
Thin-lipid film 2 h under rotation

'HSPC O/~ DSPE-PEG,y, Q42 Cholesterol @ MetforminHCI ()~ Maleimide ‘CL scFv

DSPE-PEG,,, distearoyl phosphoethanolamine — metoxy poly(ethylene glycol),q,,; HSPC, hydrogenated soybean phosphatidylcholine; LUV, large unilamellar vesicles; MLV, multilamellar vesicles; PBS, phosphate buffer saline; RT, room temperature; scFv, single chain variable fragment

MET ENCAPSULATED LIPOSOMES B CELLULAR UPTAKE OF MET-LIPOSOMES

Encapsulation efficiency Drug loading 3% Cy5.5.0.05 mgimL Nucleus Cyanine 5.5 Merged

Repetition: 10x, dilution: 3x in PBS Mobile phase: PBS 1x
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| CELLULAR ASSESMENT OF MET-LIPOSOMES § TROP-2 QUANTIFICATION
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ATP, adenosine triphosphate; EC50, half maximal effective concentration; Met, metformin HCI Ab, antibody; TNBC, triple negative breast cancer; TROP-2, trophoblast cell-surface antigen-2

FUNCTIONALITY OF MET-LIPOSOMES-SCFV
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D, hydrodynamic diameter; DL, drug loading; Pdl, polydispersity index; scFv, single chain variable fragment; ¢, zeta potential HRP, horseradish peroxidase; scFv, single chain variable fragment; TMB, tetramethylbenzidine substrate; TROP-2, trophoblast cell-surface antigen-2
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In this study we successfully vectorised and optimised Met encapsulation inside highly stable liposomes with a relatively
high drug loading. Co-encapsulation of hydrophilic fluorophore allowed to confirm cellular uptake of Met loaded liposomes Region Centre-Val de Loire for equipment funding: h
inside TNBC cells in vitro, which lead to reduced cellular viability due to the presence of Met. ScFv conjugation on the Alix Cointet for Trop-2 quantification assessment. N4
surface of the liposomes had no effect on scFv functionality nor the physical properties of Met loaded liposomes. Higher Céfitre-Val deLoire
scFv quantity led to an increase in absorbance strength, suggesting higher scFv number on liposomes. Next step in this | |

study is to perform in vitro evaluation of scFv conjugated liposomes. R P R T
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