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Abstract:

This study aims to successfully formulate and characterize five stable and biosafe topical
dermatological ointments (F1 to F5). These formulations are primarily based on beehive
products, utilizing beeswax and virgin olive oil as a pharmaceutical vehicle, integrated with
well-studied proportions and distinct combinations of four volatile essential oils (Syzygium
aromaticum, Artemisia absinthium, Lavandula angustifolia, and Rosmarinus officinalis), in
addition to the oily extract of Saussurea lappa roots. The research evaluates the impact of
this phytochemical diversity on the biological efficacy of the preparations against pathogenic
microbial strains (in vitro) and within wound healing activity for third-degree burns (in
vivo).All prepared ointments exhibited excellent physicochemical stability and full
compatibility with the natural skin pH, stabilizing within a safe range of 5.5 to 6.5.
Furthermore, an absolute physical stability of 100% against phase separation was recorded
when subjected to accelerated centrifugation testing at 3000 rpm .The biological and
histological results demonstrated the superiority of the synergistic blending of components.
The comprehensive pentacomponent ointment (F5) emerged as a promising optimal
formulation, achieving a sweeping antimicrobial efficiency with a record inhibition zone
diameter of 43 mm against Staphylococcus aureus. Additionally, it displayed the fastest
chronological rate of burn wound contraction during a 19-day therapeutic cycle.
Microscopically, histopathological analysis revealed the highest quality of tissue
remodeling, manifested by complete re-epithelialization of the epidermis, total control over
inflammation and edema, along with a dense and regular deposition of collagen bundles and
the preservation of vital skin appendages. This study opens promising perspectives for the
pharmaceutical valorization of local bio-resources to provide natural, safe, and high-quality

therapeutic alternatives for treating burns and associated infections.

Keywords : Beehive products, Essential oils, Indian Costus, Chemical synergy, Burn wound

healing, Antimicrobial activity, Optimal formulation.
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