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Abstract

Introduction: Alginate-based polymer systems, as one of the new technologies in the
field of medicine and pharmacy, play a prominent role in improving the performance
of drug delivery, antibacterial properties and wound dressing. Alginate dressings
have been introduced as a cornerstone in advanced wound care due to their
exceptional biocompatibility, moisture retention and hemostatic properties. Recent
innovations in alginate-based wound dressings include multifunctional biomaterials
engineered to accelerate healing, reduce the risk of infection and increase patient
comfort. This study reviews the latest advances in the technology of
extraction/purification methods, properties and different forms of advanced alginate-
based polymer systems.

Methods: These advances include the development of bioactive composite
formulations, antimicrobial agents such as silver, growth factors and stimuli-
responsive components that enable targeted and controlled therapeutic delivery.
New approaches such as nanofibrous methods, smart hydrogels and 3D bioprinted
structures enhance the functional and mechanical properties of dressings and
facilitate sustained drug release and wound monitoring through integrated sensors.
Results: Studies have shown that alginate-based polymer systems can be better
candidates for some of the desired biomedical applications.

Conclusions: This studies showed that alginate-based polymer systems such as
hydrogels, scaffolds and microspheres are suitable choices for wound healing
purposes compared to other reported materials.

Copyright ©2025 The Author(s); Published by Complementary Medicine Journal. This is an open access article, distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others to copy and
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