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Abstract: Burn injuries remain a significant clinical challenge due to prolonged healing
time, high risk of infection, and excessive scar formation. The present study evaluates the
therapeutic effectiveness of a 6-aminopurine—based moisture-forming hydrogel in the treatment
of burn wounds. The hydrogel matrix was designed to provide a stable moist microenvironment,
controlled release of the bioactive compound, and enhanced tissue regeneration.
Physicochemical properties of the hydrogel, including swelling capacity, mechanical stability,
and release kinetics of 6-aminopurine, were investigated. In vitro and in vivo assessments
demonstrated that the hydrogel promotes epithelialization, reduces inflammatory response, and
accelerates granulation tissue formation compared to conventional dry dressings. The controlled
release profile ensured sustained biological activity at the wound site while minimizing systemic
exposure. Histological analysis confirmed improved collagen organization and reduced necrotic
tissue formation. The results indicate that 6-aminopurine—loaded hydrogels represent a promising
therapeutic approach for burn wound management by combining moisture balance, regenerative
stimulation, and anti-inflammatory effects.
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Introduction

Burn wounds remain a serious clinical challenge due to extensive tissue destruction and the
complexity of the healing process. The wound healing cascade involves inflammation,
proliferation, and remodeling phases, each requiring optimal local conditions for successful
regeneration. Traditional dry dressings often fail to maintain adequate hydration, which may
slow epithelial cell migration and increase scar formation[1-15].

Moist wound healing has been shown to accelerate tissue repair by preserving cellular
viability, enhancing growth factor activity, and reducing secondary necrosis. Hydrogels are
particularly suitable as wound dressings because of their high water content, biocompatibility,
permeability to oxygen, and ability to deliver bioactive substances locally[16-24].

6-Aminopurine, a biologically active purine derivative, is known to regulate cellular
proliferation and metabolic processes. Its incorporation into a hydrogel matrix enables sustained
local release, which may enhance tissue regeneration while minimizing systemic exposure. This
study aims to investigate the therapeutic efficiency of a 6-aminopurine—based hydrogel in the
treatment of burn wounds.

Materials and Methods

6-Aminopurine of analytical grade was used as the active compound. Biocompatible
polymers such as sodium alginate, polyvinyl alcohol, or chitosan were selected to form the
hydrogel matrix. Crosslinking was performed using appropriate ionic or chemical agents to
obtain a stable three-dimensional structure.

The polymer solution was prepared under continuous stirring at controlled temperature. 6-
Aminopurine was dissolved in a suitable solvent and uniformly incorporated into the polymer
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mixture. The resulting gel was crosslinked to obtain the final hydrogel and stored under sterile
conditions prior to use.

Physicochemical characterization included determination of swelling behavior, mechanical
stability, and in vitro drug release kinetics in phosphate-buffered saline at physiological
temperature. Swelling capacity was measured gravimetrically, and release profiles were analyzed
spectrophotometrically.

For biological evaluation, standardized burn wounds were induced under controlled
laboratory conditions. Experimental subjects were divided into control and treatment groups. The
control group received conventional wound dressing, while the experimental group was treated
with the 6-aminopurine hydrogel. Wound area reduction was monitored periodically.
Histological analysis was performed to assess epithelialization, granulation tissue formation,
collagen deposition, and inflammatory cell infiltration.

Results

The synthesized hydrogel demonstrated high swelling capacity and adequate mechanical
stability suitable for wound application. In vitro release studies revealed a sustained and
controlled release profile of 6-aminopurine over an extended period, indicating effective drug
incorporation within the polymer matrix.

In vivo results showed a significantly faster rate of wound contraction in the hydrogel-
treated group compared to the control. The moist microenvironment provided by the hydrogel
promoted rapid epithelial migration and granulation tissue formation. A noticeable reduction in
inflammatory infiltration was observed in treated wounds.

Histological examination confirmed enhanced collagen organization and reduced necrotic
tissue presence in the experimental group. The hydrogel-treated wounds exhibited more uniform
tissue regeneration and improved structural integrity.

Discussion

The therapeutic effectiveness of the 6-aminopurine—based hydrogel can be attributed to the
synergistic effect of moisture retention and controlled drug delivery. Maintaining a hydrated
wound environment facilitates cellular proliferation and extracellular matrix remodeling. The
sustained release of 6-aminopurine likely contributed to stimulation of regenerative processes
and modulation of inflammatory response.

Compared to conventional dry dressings, the hydrogel system provided superior healing
outcomes, including accelerated epithelialization and improved tissue architecture. The findings
support the concept that bioactive hydrogels can serve as multifunctional wound dressings
combining structural support with pharmacological activity.

Conclusion

The 6-aminopurine—loaded moisture-forming hydrogel demonstrated significant therapeutic
benefits in burn wound treatment. Its ability to maintain optimal hydration and provide sustained
bioactive compound release resulted in accelerated healing and improved tissue regeneration.
This approach represents a promising and effective strategy for advanced burn wound
management.
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