MiHicTepcTeo OROPOHU 3A40p0B'A YKpaiHU
MiicTepcTgo oceiTu i Hayku YkpaiHu
HauioHanbHUU (hapmauesTu4HUU YHisepcuTer
Katheapa hapMauesTuYHOI KiMmii

Kadeapa 3aranbHoi HiMii

YKpaiHCbKe TOBAPUCTBO 3 MEAUYHOI HiMil

MiHapoaHa internet-KoHdepeHuis

Modern chemistry
of medicines

] nuctonana 2025 p.
M. Hapkis, YkpaiHa

NoceigueHHs [epwagHol Haykoeol
YCTaHoBY «YrpaiHCbKUD HCTUTYT
HaYKOBO-TEHHINHOI EKCNEPTU3U T3
iHchopmauii» N 850 eig 26122024 p.




International internet conference
«MODERN CHEMISTRY OF MEDICINES»
November 7, 2025, Kharkiv, Ukraine

Injectable Multifunctional Sponges for advanced drug delivery
and tissue regeneration

Abdellatif El Fellah!*, Yuliia Verkhovodova?

I National university of pharmacy, Department of Pharmacy and Clinical Pharmacy, 2 course stu-
dent, faculty of Pharmacy, Sala Al Jadida, Morocco

2 National university of pharmacy, Department of Pharmacy and Clinical Pharmacy, assistant,
Kharkiv, Ukraine

*Corresponding author e-mail: abdellatifelfellah5@gmail.com

Introduction.

Injectable multifunctional sponges represent a new generation of biomaterials designed for localized
and controlled therapeutic delivery combined with tissue repair properties. Unlike traditional hydro-
gels or solid scaffolds, these sponges are injectable, enabling minimally invasive administration.
Their pharmacological structure integrates natural and synthetic polymers, bioactive nanoparticles,
and therapeutic agents, creating a multifunctional system that responds dynamically to physiological
conditions.

Materials and methods.

Literature review was provided using Medline, PubMed, Scopus, Webofscience, Google Scholar,
Cochrane Library and other scientific databases for 10 years. The structural matrix of the sponges
was synthesized using a cryogelation method with gelatin, chitosan, and polyethylene glycol as the
polymeric base. Bioactive molecules such as curcumin, ciprofloxacin, and growth factors were incor-
porated through physical adsorption and covalent linking. The physicochemical properties were ana-
lyzed using FTIR, SEM, and swelling ratio measurements. Drug release kinetics were evaluated under
physiological pH (7.4) and inflammatory conditions (pH 6.5). Cytocompatibility was tested on fibro-
blast and keratinocyte cell lines using MTT assays.

Results and discussion.

The obtained sponges demonstrated high porosity (>85%) and mechanical resilience, allowing
smooth injection through a 21-gauge needle. FTIR analysis confirmed successful polymer cross-link-
ing and drug entrapment. Controlled release profiles were achieved for up to 72 hours, with dual-
phase kinetics—an initial burst followed by sustained diffusion. Cell viability exceeded 90%, con-
firming biocompatibility. The multifunctional structure allowed simultaneous antibacterial activity,
antioxidant protection, and promotion of tissue regeneration. The pharmacological structure acts as
both a physical scaffold and a localized drug depot, effectively combining structural and therapeutic
functionality.

Conclusions.

Injectable multifunctional sponges show strong potential as a next-generation platform for localized
therapy and regenerative medicine. Their integrated pharmacological structure enables targeted de-
livery, biocompatibility, and bioactivity, making them suitable for wound healing, tissue engineering,
and localized infection control. Further optimization of cross-linking density and degradation rate

will enhance clinical translation.
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