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Abstract

Dexamethasone (Dexa) has shown efficacy in protecting hair cells in cochlea, but challenges in sustained delivery limit its
therapeutic use. This work explores a drug delivery system that encapsulates Dexa within liposomes. Liposomes
(DSPC/Chol/PEG — 85/10/5) encapsulating Dexa (5%mol) were prepared using a PGSS method involving scCO2 [1].

Liposomes were then dispersed in a Poloxamer 407 (P407) hydrogel that, thanks to its thermosensitive properties, forms a
gel at body temperature to allow prolonged and localized drug release directly at the cochlear site. Hydrogels were produced
by solvating 16.25, 17.5 or 18.75% of P407 in HEPES buffer or liposome suspension overnight (4°C, 200 rpm). Viscosity,
gelation time and sol-gel temperature were assessed. All P407 hydrogels were liquid at 20°C but gelled at 37°C. Higher P407
concentrations increased viscosity and decreased sol-gel temperature from 31.4°C to 27.1°C. Gelation time at 37°C was short
as expected (1.0 min). Adding liposomes did not affect hydrogels properties. A time-dependent release test at 37°C was
carried out using Transwell devices. The 16.25% P407 hydrogel provides sustained release of Dexa (33.8 + 5.0 % after 24h),
compared to a solution (57.1 + 3.4 %) and this effect is even more pronounced when Dexa is encapsulated in liposomes within
the hydrogel (17.4 + 0.8 %).

The P407 hydrogel, liposomes and Dexa are biocompatible with hSAE (RWM cell model) and HEI-OC1 cells (House Ear
Institute-Organ of Corti 1). These results are actually being validated on cochlear explants.

An in vitro RWM model based on hSAE cells was then developed to assess the release and predict the in vivo diffusion of
Dexa in the inner ear. Integrity of the epithelium was assessed through tight junction staining (ZO-1), TEER measurements
and a paracellular flux assay with FITC-Dextran.

Overall, P407 hydrogels offer injectability at 20°C and rapid gelation at 37°C, supporting localized and sustained Dexa
release. Indeed, 16.25% P407 hydrogels demonstrated a prolonged release effect compared to a solution and incorporating
Dexa into liposomes further extended its release. All components of the formulation are biocompatible with hSAE and HEI-
OC1 cells. After completing the characterization of the RWM model, penetration tests will be conducted.
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