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Abstract

The inadequate regenerative capacity of cartilage renders osteoarthritis (OA) and cartilage injuries difficult to
manage. In tissue engineering, a scaffold facilitates establishing an environment favorable to cell proliferation,
migration, and adhesion. Moreover, diclofenac sodium can be administered locally due to the scaffold’s porous
architecture, which possesses anti-inflammatory characteristics. This study investigated the development and
characterization of an innovative scaffold formulation intended for potential application in cartilage repair
associated with OA and cartilage injuries. The scaffold was cross-linked with varying concentrations of GA
(0.00%—-2.50%) and comprised chitosan, gelatin, chondroitin sulfate, and PEG 400. The scaffold also contained

the anti-inflammatory agent, diclofenac sodium, which was dissolved in PEG 400 for targeted drug delivery. The
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pore diameter, porosity, compressive strength, and degradation of the scaffolds were assessed following their
dried form. The results indicated that GA significantly influenced these attributes, with porosity, mechanical
stability, and degradation control improved at an optimal concentration of 0.50 percent. GA cross-linking
between polymer chains enhanced the scaffold’s integrity and augmented its mechanical properties through the
establishment of more rigid structures. The cross-linking of the amino group in chitosan with the sulfonate
group in chondroitin sulfate enhanced the scaffold’s stability. The study’s findings indicated that GA-optimized
chitosan—gelatin—chondroitin sulfate-PEG go0-diclofenac scaffolds exhibited suitable physicochemical and
mechanical properties, supporting their potential use in localized drug delivery systems for OA management. ©
2025 Wa Ode Nurfinti et al.
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Funding details

Details about financial support for research, including funding sources and grant numbers as provided in

academic publications.

Funding sponsor Funding number Acronym

Universitas Airlangga FF/PT.01.03/2024 UNAIR
See opportunities by UNAIR A

Funding text
This research was funded by Universitas Airlangga under Penelitian Dasar Unggulan Universitas
Airlangga through research scheme No. 943/UN3.FF/PT.01.03/2024.

© Copyright 2025 Elsevier B.V., All rights reserved.

Abstract

Author keywords

Indexed keywords

Reaxys Chemistry database information
Chemicals and CAS Registry Numbers

Funding details


https://www.fundinginstitutional.com/funders/501100008463

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

BAGERERTS S
BEBIRFIRE
BRZCFURA

[MpocMOTp BEPCUM Ha PYCCKOM A3bIKe

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 7 Privacy policy 7 Cookies settings

All content on this site: Copyright (© 2026 Elsevier B.V. 7, its licensors, and
contributors. All rights are reserved, including those for text and data mining, AI
training, and similar technologies. For all open access content, the relevant
licensing terms apply.

& RELX™


https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
http://www.relx.com/
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

