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MATERIALS AND METHODS

INTRODUCTION

The development of an innovative drug delivery system to target, after topical administration, the retina with 1- MNPs synthesis 2- MNPs screening 3- Candidate’s characterization ~ 4- MINPs biocompatibility in vitro
bioactive agents against retinal pathologies and degenerations is a major challenge!. Currently, the sole approach to & preliminary MNP | Coating -3

target these tissues is through intravitreous injection, but this is not free from problematics such as severe side characterization Eig; I';;Trria:r'lz

effects and, rapid clearance of small molecules form the vitreous requiring repetitive injections; additionally this is NPO3 Po|zmeric i —
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not permitted for treating children?.
In this respect, we aim to develop a new magnetic nanoparticle-mediated delivery technology that shall allow
achieving needle-free delivery of active drugs (small molecules) to the retina by topical administration.

In this study we have used magnetic nanoparticles loaded with a combination of two drugs, Guanabenz (GBZ)
and Valproic Acid (VPA) which have been proved to slow down the retinal degeneration in the Bardet Biedl
Syndrome (BBS)4 (Cilia-related retinal dystrophies). Magnetic decantation of MNPs List of MNPs synthetized Representation of drug loading procedure Representation of an in vitro assay
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MNPs synthesis MNPs selection on drug loading efficiency & stability NPO1 and NPO2 complete physico-chemical characterization In vitro biocompatibility
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Figure 1: description of the synthesis Figure 2: structure of the two small organic molecules used in collaboration Figure 3: list of NPO1 and NP0O2 physico-chemical features (A); Powder X-ray diffraction of NPO1 Figure 4: RPE1 cell viability using OZ Blue
methodology selected to produce with UMR_S1112 (A); loading efficiency of VPA on the surface of cationic MNPs (black) and NPO2 (red); vertical lines correspond to the diffraction pattern of bulk magnetite assay kit at 24h from MNPs exposure, n=3
the MNPs used in the study. by electrostatic interactions (B); hydrodynamic size of NPO1 mixed with NPO2 in (blue) and ghoetite (blue) (B); TEM images of NPO1 (C) and NP02 (D); hydrodynamic size (E) and (A); 661W cell viability using OZ Blue
loaded and unloaded conditions at 24h from mixing them together (C); stability zeta potential (F) of NPO1 (blue) and NP02 (orange). assay kit at 24h from MNPs exposure, n=3
study of NPO1 and NPO2, for the loading of GBZ and VPA respectively (D). (B).
+  MNPs can efficiently load small organic molecules on their surface by electrostatic interactions 1. Del Amo E.M. et.al., Pharma.cokmet!c.asp.ects of retinal drug dellve.ry. Prog.Retln Eye Res. 2017; 57:134-185.
2. Rama D. et al., Risk of intravitreous injection: a comprehensive review. Retina. 2004, 24(5):676-698.
+  Two MNPs have been fully characterized and formulated for the delivery of GBZ and VPA 3. Raju H.B. et al., Evaluation of magnetic micro- and nanoparticle toxicity to ocular tissues. Plus One. 2011;
24(5):676-698
+ The formulations are biocompatible and tolerated by retinal cells in vitro 4. Mockel A. et al; Pharmacological modulation of the retinal unfolded protein response in bardet-biedl syndrome

reduces apoptosis and preserves light detection ability. Journal of biochemistry. 2012, 287, 44, 37483-94
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