DOI: 10.20396/revpibic2720192278

= _ o

XXVIl Congresso de Iniciagéo Cientifica o -
Unicamp | v
I6 a8 de outubro de 2013 - Campinas | Brasil @ :s;u

Preparation of crosslinkable nitric oxide donor PAA/F127/PVA hybrid hydrogels for 3D
printing
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Abstract

Nitric oxide (NO) acts in several physiological and pathophysiological processes such as wound healing and
vasodilation!, which has stimulated the development of hydrogels capable of releasing NO locally in biomedical
applications. The main objective of this project is the development of photocrosslinkable NO donor hybrid hydrogels for
the 3D printing of biomaterials. The hydrogels were synthesized from the photopolymerization of acrylic acid in the
presence of poly (ethylene oxide)-poly (propylene oxide)-poly (ethylene oxide) (PEO-PPO-PEO-F127) triblock copolymer
and poly (vinyl alcohol) (PVA). To explore the ability of these hydrogels for specific applications such as cartilage
replacement we used a DLP 3D printer. The characterization of the physico-chemical properties of the hydrogels
included swelling, mechanical tensile and compression tests and morphology by scanning electron microscopy. The
hydrogels were charged with the NO donor S-nitrosoglutathione (GSNO) and the kinetics of real-time NO release under
physiological conditions was characterized by chemiluminescence.
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Introduction releasing NO spontaneously in physiological conditions.

Hydrogels are polymeric networks that have been widely The 3D printing feasibility was confirmed by 3D/DLP

used in medical applications due to their similarity to living printing.
tissues?. The biomedical potential of hydrogels can be
improved by incorporating active principles that promote
the healing of lesions, such as, nitric oxide (NO) donors3.
Photopolymerizable hydrogels can be molded by 3D
printing, allowing the possibility of integration with software

capable of that reproducing pieces according to the need

of shape and size.

This project focuses on the development of a 3D printable  |mage 1. Representative 3D-printed calibration piece of

hydrogel, with mechanical properties adequate for the Scu 2T e el
replacement of cartilaginous tissues, capable of releasing Conclusions
NO locally. PAA/F127/PVA hydrogels can be obtained by DLP/3D

printing  with  controllable  mechanical  properties.
Results and Discussion PAA/F127/PVAIGSNO hydrogels release NO

Hybrid  poly(acrylic  acid)  (PAA)/Pluronic  F127  spontaneously and have potential for biomedical
(F127)/poly(vinyl alcohol) (PVA) hydrogels were obtained in  applications.

the absence of PVA and with a reference PAA/F127/PVA
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