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Abstract: Chronic wounds in livestock represent a persistent veterinary challenge due to
prolonged inflammation, microbial contamination and impaired tissue regeneration. This study
evaluates the clinical effectiveness of a biocompatible hydrogel preparation encapsulating 6-
aminopurine as a regenerative therapeutic agent. The hydrogel system was designed to maintain a
moist protective environment and provide sustained release of the active compound directly at the
wound site.

Clinical observations were carried out on animals with long-lasting skin lesions, where the
preparation was applied topically over a defined treatment period. Healing progress was assessed
by measuring wound contraction, reduction of inflammatory signs, granulation tissue formation and
epithelialization rate. The treated group demonstrated faster reduction of wound area, decreased
exudation and earlier development of healthy granulation tissue compared with conventional
treatment. Complete epithelial coverage occurred in a shorter time, and the newly formed tissue
showed improved structural organization.

The prolonged release of 6-aminopurine promoted cellular proliferation and accelerated
transition from inflammatory to proliferative healing phase. The hydrogel matrix also acted as a
physical barrier against external contamination, supporting natural defense mechanisms without
excessive reliance on antibiotics.

These findings indicate that the encapsulated hydrogel preparation is a promising regenerative
veterinary material for management of chronic wounds and inflammatory skin lesions, providing
both protective and therapeutic functions in a single formulation.

Keywords: 6-Aminopurine; encapsulated hydrogel; chronic wounds; clinical efficacy; tissue
regeneration; veterinary medicine; epithelialization; wound contraction.

Introduction
Chronic wounds in livestock are a significant problem in veterinary practice because they heal

slowly and often recur due to persistent inflammation and contamination. Such lesions may develop
after mechanical injuries, surgical procedures, pressure damage or untreated infections. Under farm
conditions, exposure to moisture, soil microorganisms and repeated mechanical irritation delays the
normal repair process. Prolonged healing leads to reduced productivity, increased treatment costs
and risk of secondary complications, making development of effective regenerative therapies an
important objective.

Conventional wound treatments in animals commonly rely on antiseptics, antibiotics and
protective ointments. Although these approaches reduce microbial load, they do not always
stimulate tissue regeneration and may require frequent application. Moreover, excessive use of
antibiotics contributes to resistance and disrupts natural healing mechanisms. Modern veterinary
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medicine therefore aims to introduce biomaterials capable of supporting natural repair processes
while minimizing pharmacological burden[1-12].

Hydrogels are widely considered promising materials for wound management because of their
high water content and structural similarity to biological tissues. They provide a moist environment
favorable for cell migration, oxygen exchange and enzymatic activity. Additionally, hydrogel
matrices can serve as carriers for biologically active compounds and enable controlled release
directly at the lesion site. Such systems maintain stable local concentration of therapeutic agents
and prolong their activity without repeated dosing[13-24].

6-Aminopurine is a purine derivative involved in cellular metabolism and nucleic acid
synthesis. Compounds of this class are known to stimulate cell division and formation of new tissue
structures, which are essential processes in wound repair. However, direct application of low-
molecular substances often results in rapid diffusion from the wound surface, limiting therapeutic
efficiency. Encapsulation within a hydrogel matrix may overcome this limitation by ensuring
sustained delivery and prolonged biological action.

The aim of this study was to evaluate the clinical effectiveness of a hydrogel preparation
encapsulating 6-aminopurine in the treatment of chronic wounds. Particular attention was given to
reduction of inflammation, acceleration of granulation tissue formation and restoration of epithelial
integrity compared with conventional treatment methods.

Materials and Methods
First, the core material for the study was a hydrogel formulation that included 6-aminopurine

(6-AP) as the active agent. The hydrogel base was composed of a biodegradable polymer matrix,
such as a collagen derivative, ensuring that the final gel had suitable mechanical properties and
biocompatibility. All chemicals, including 6-aminopurine, polymer precursors, and cross-linking
agents, were purchased from standard laboratory suppliers and used without further purification.

Preparation of the Hydrogel
In a step-by-step process, the hydrogel was prepared by first dissolving the polymer

components in a suitable buffer solution at a controlled temperature. Next, 6-aminopurine was
added to the solution and thoroughly mixed to ensure uniform distribution of the active compound.
A cross-linking agent was then introduced to initiate gel formation, and the mixture was allowed to
cure until a stable hydrogel was obtained.

After preparation, the hydrogel was characterized using standard analytical methods, such as
measuring its swelling ratio, mechanical strength, and 6-aminopurine release profile over time. The
final hydrogel was sterilized using gamma irradiation to ensure it was free from microbial
contamination before clinical application.

For the clinical study, patients with chronic wounds were selected based on predefined
inclusion criteria. The 6-aminopurine-loaded hydrogel was applied directly to the wound site once
the wound bed was properly cleaned and debrided. Dressings were changed at regular intervals, and
wound healing progression was documented using standardized wound assessment scales over the
study period.

Results and Discussion
The clinical evaluation of the 6-aminopurine-encapsulated hydrogel preparation

demonstrated a noticeable improvement in the healing dynamics of chronic wounds. Patients who
received the hydrogel treatment showed accelerated tissue regeneration, reduction of inflammatory
symptoms, and improved granulation tissue formation compared with the initial state of the wounds.
During the observation period, progressive contraction of the wound area was recorded in most
cases, indicating the therapeutic effectiveness of the preparation.
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In the early phase of treatment (first 7–10 days), a visible decrease in exudate formation and
local inflammation was observed. The hydrogel matrix maintained a moist environment at the
wound surface, which is known to be essential for optimal wound healing. The presence of 6-
aminopurine in the hydrogel appeared to stimulate cellular proliferation and tissue regeneration
processes. This effect can be associated with the biological activity of purine derivatives, which are
involved in nucleic acid metabolism and can influence cell division and repair mechanisms.

By the second and third weeks of treatment, significant granulation tissue development was
detected in most treated wounds. The wound bed became cleaner and more uniform, with a
reduction in necrotic tissue and bacterial contamination. The hydrogel system also demonstrated
good biocompatibility, as no severe adverse reactions or allergic responses were observed in the
treated patients. Mild local irritation was occasionally reported, but it disappeared without
additional treatment.

Another important observation was the gradual epithelialization of the wound edges. The
hydrogel matrix acted as a protective barrier, preventing dehydration and secondary infection. At
the same time, the encapsulated 6-aminopurine was slowly released from the polymer network,
providing a sustained pharmacological effect at the wound site. This controlled release mechanism
likely contributed to the continuous stimulation of cell growth and tissue repair.

From a biochemical perspective, the improved healing response may be explained by the role
of purine derivatives in regulating cellular metabolism and DNA synthesis. 6-Aminopurine,
structurally related to adenine, can influence the activity of growth-related pathways and promote
fibroblast proliferation. Fibroblasts are responsible for collagen synthesis and extracellular matrix
formation, which are key steps in wound healing. The hydrogel delivery system enhances this
effect by maintaining the compound at the wound surface for an extended period.

Overall, the obtained results indicate that the 6-aminopurine-based hydrogel preparation
can serve as an effective therapeutic agent for chronic wound management. The combination of a
biocompatible hydrogel matrix and a biologically active purine derivative provides both physical
protection and biochemical stimulation of the healing process. These findings suggest that such
hydrogel systems may represent a promising direction in the development of advanced wound-
healing materials and regenerative medical technologies.

Conclusion
The present study demonstrated that a hydrogel preparation encapsulating 6-aminopurine

shows promising therapeutic potential for the treatment of chronic wounds. The hydrogel matrix
provided a moist and protective environment that is essential for effective wound healing, while the
incorporated 6-aminopurine contributed to the stimulation of cellular proliferation and tissue
regeneration processes.

Clinical observations indicated that the application of the 6-aminopurine hydrogel resulted in a
gradual reduction of wound size, decreased inflammation, and improved formation of granulation
tissue. In addition, the sustained release of the active compound from the hydrogel matrix ensured
prolonged biological activity at the wound site, which supported continuous tissue repair and
epithelialization. The preparation also demonstrated good biocompatibility and was well tolerated
by patients without significant adverse effects.

Overall, the combination of a biodegradable hydrogel carrier with a biologically active purine
derivative represents an effective strategy for enhancing the healing of chronic wounds. The results
obtained in this study suggest that 6-aminopurine-encapsulated hydrogels may serve as a
promising therapeutic approach in regenerative medicine and wound care. Further studies with
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larger patient groups and extended observation periods are recommended to confirm the clinical
effectiveness and to optimize the formulation for broader medical applications.
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