30/09/2025, 10:45 B-MRS Meeting 2025

=B-MRS™
zMeeting

September 28th to October 2nd U'l

BRICS

Brasil 2025

SUL GLOSAL INCLUSIVO £ SUSTENTAVEL

https://www.sbpmat.org.br/23encontro/ 1/15


https://www.facebook.com/SBPMat
https://www.linkedin.com/groups/6560331/
https://www.instagram.com/sbpmat_bmrs/

Chitosan as a reagent for synthesizing bio-based
macromolecules with isochronic film formation

Jordanna Fernandes Assis', Diego Beltrame Pereira’, Elisabete Frollini®, Luiz Antonio
Ramos’, Emerson Rodrigues de Camargo®

'Federal University of Séo Carlos (CDMF) , *Instituto de Quimica de Sao Carlos -
Universidade de S&o Paulo (Departamento de Fisico-Quimica) , *Instituto de Quimica de S&o
Carlos - Universidade de Sao Paulo, ‘Univerdade Federal de Sao Carlos (CDMF)

e-mail: jordannafernandes@estudante.ufscar.br

The search for sustainable and multifunctional macromolecular materials has driven the
search for new formulations using renewable raw materials. Investigations focused on
synthesizing bio-based polyurethanes (PU-bio) have utilized polysaccharides as a polyol
alongside ricinoleic acid triglyceride (the main component of castor oil, CO), which not only
provides additional hydroxyl groups but also serves as a dispersant for the solid reagent [1].
In this context, chitosan (CS), previously purified and characterized, was used in the present
study. Reports on PU-bio consider CS as an additive rather than a reagent, with the
proportion of CS typically not exceeding 3% [2, 3]. Incorporating the typical structures of
CS, a biopolymer recognized for its antimicrobial, bioadhesive, and wound-healing
properties, can impart new properties to the produced materials. Hydroxyl groups in the CS
structure react with isocyanate groups, generating urethane groups (-NH-CO-O-), similar to
cellulose or starch as a polyol. However, potential reactions may involve isocyanate and
amino groups in the CS structure, resulting in the formation of urea groups (-NH-CO-NH-).
Syntheses were conducted considering various CS to CO mass ratios (0%, 50%, 65%, and
75%), along with hexamethylene diisocyanate. In all syntheses, films were formed
isochronously. Fourier transform infrared spectroscopy (FTIR) confirmed the complete
consumption of isocyanate groups. This is an ongoing investigation; the formed films
undergo comprehensive characterization through thermogravimetric analysis, dynamic
mechanical analysis, tensile properties, scanning electron microscopy, biocompatibility,
surface contact angle, and zeta potential. The initial results are promising and foster
expectations of materials with potential for various applications.
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