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combine sIRNA therapeutics with anticancer drugs

Giovanni Dal Poggetto?, Claudia Conte?, Viola Schiano Di Cola?P, Annapina Russo®, Francesca Ungaro®, Giulia Russo?, Fabiana Quaglia®

and Paola L aurienzo?

 nstitute for Polymers, Composites and Biomaterials, CNR, Via Campi Flegra 34, 80078 Pozzuoli, Napoali, I taly

bDrug Delivery Laboratory, Department of Pharmacy, University of Napoli Federico |1, 80131 Napoli, |taly

Introduction

Small interfering RNAs (SRNAS) are emerging as innovative nucleic acid medicines for the treatment of
Incur able diseases such as cancers. Clinical administration of SRNA therapeutics is still challenging due
to the need of safe and efficient delivery carriers. Herein, we propose novel biodegradable NPs based on

=

poly(ethylene glycol) (PEG)- poly(2-dimethyl(aminoethyl) methacrylate) (b DMAEMA)- polycaprolactone
(PCL) triblock copolymers with different lengths of the blocks and hydrophilic/lipophilic balance to A DX
deliver Ss(RNA alone or Iin association with a conventional anticancer drug for a potential synergic
anticancer therapy. Copolymers were synthesized by a combination of chemical methodologies and
characterized by NMR analysis, Fourier Transform Infrared (FTIR) spectroscopy, Gel Permeation
Chromatography (GPC) and Differential Scanning Calorimetry (DSC). Copolymers were then employed 4
to prepare NPs through nanoprecipitation. NPs were complexed with a therapeutic SRNA against pl11-
tubulin, involved in Multi Drug Resistance mechanisms of different anticancer drugs (TUB-sIRNA), and A 4
loaded with Docetaxel (DTX). Colloidal properties at pH 7.4 (cytoplasmic pH) and 5.5 (endosomal pH)
and buffer capacity of NPS were assessed. Release studies of DTX and ssRNA were performed. The 4 4
transfection efficiency, cytotoxicity and efficiency in silencing TUB gene expression of NPs was evaluated
In human melanoma cells (A375).
SyntheSis Of B|0Ck A Copolymer Acronym Mn Mn Mw
COPO'YN’\QI"S (*HNMR) | (GPC) | (GPC)
In a fird Ste.p, mMPEG,, MPEG, pDMAEMA; ¢, PCLy<, 5SS 8386 | 8597 | 11237
E)(;r;%seerr;ies)forwasltscon?tfg;g mPEG,, pDMAEMA, ;, PCL,, SSL 11832 | 11978 | 16870
A with a-bromoisobutyryl ’ mPEG; pDMAEMA ., PCL,., LLS 20684 | 20982 25998
tr)r:-;‘)g?cl)?ritlat;? usecc)lbiilrnatona{ B B mPEG; pDMAEMA,;, PCL,, LLL 23934 24285 | 32543
tranfer radical
polymerization (ATRP) of
B PDMAEMA, as hydrophilic
cationic block for SIRNA
complexation. Once diblock
copolymer was achieved,
terminal Br was substituted
B’ with -N3 Azido group was
used to conjugate a PCL, C
biodegradable hydrophobic
block bearing an alkyne
through copper(l)-catalyzed
Huisgen “click”
C cycloaddition.
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Results are expressed
as release % over
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SSIRNA/NP complexes
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GAPDH was used as

loading control.

Characterization of NPs complexed with a SsSRNA Silencer ™
Negative Control. (A) Size, polydispersity index and z of
SSRNA-NPs prepared at different N/P ratios, B) sRNA
complexation as evaluated by the gel retardation assay;

Quantification of signals of RNA
extracted through RT-gPCR by

cells after indicated treatments.

Conclusions
Here is reported the development of novel biodegradable NPs based on mPEG-pDMAEM A-

triblock copolymers. Through the proper modulation of the copolymer features anc

PCL
Its

hydrophilic/hydrophobic balance, is possible to achieve core-shell nanostructures able to cono

ense

with Ss(RNA with high efficiency and eventually deliver a second anticancer drug in combination. On
the basis of the promising results of this research, this system could be deeply investigated in the

futurein abiological setting in view of a potential synergic anticancer therapy.
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