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 Sinensetin is a polymethoxylated flavone found in Orthosiphon aristatus

(Cat’s whiskers) and citrus peels, has antioxidant, anti-inflammatory, and

antimicrobial properties.

 The study focuses on developing and optimizing a sinensetin-loaded

hydrogel using a Quality by Design (QbD) approach to achieve controlled

release and better wound penetration.

 Hydrogels are an advanced targeted drug delivery system enhances drug

stability, bioavailability, thermosensitivity and controlled release of drugs

 Diabetic wounds are a major complication of diabetes mellitus, often marked

by delayed healing, chronic inflammation, poor angiogenesis, and a high risk

of infection.

 The proposed study aims to provide a deeper understanding of how

sinensetin, can enhance diabetic wound healing when formulated in a

hydrogel base.

 Diabetic wounds are difficult to manage due to chronic inflammation,

oxidative stress, and microbial invasion, which together delay tissue

regeneration.

 By incorporating sinensetin into a hydrogel, the formulation is anticipated to

deliver the drug directly to the wound site in a sustained and localized

manner, improving its therapeutic performance while minimizing systemic

exposure.

 Through the Quality by Design (QbD) approach, the formulation process will

be scientifically optimized, ensuring reproducibility and consistency in critical

quality attributes such as viscosity, pH, and drug entrapment.

 Based on the reported pharmacological properties of sinensetin, the hydrogel

is expected to exhibit strong antioxidant, antimicrobial, and anti-inflammatory

effects in vitro, contributing to reduced oxidative stress and infection at the

wound site.

 In the diabetic animal model, these effects may collectively accelerate wound

contraction, angiogenesis, and ECM remodelling.

 Histological analysis will help confirm tissue regeneration, while cytokine

assays will clarify the involvement of molecular pathways in the healing

process.

This study aims to establish sinensetin-loaded hydrogel as a novel and effective

approach for diabetic wound management. By combining the multifunctional

pharmacological properties of sinensetin with a biocompatible,

thermoresponsive hydrogel, the formulation is expected to provide localized,

sustained drug delivery that enhances tissue repair while minimizing systemic

exposure. The QbD-guided optimization ensures consistency in critical quality

attributes, supporting reproducible therapeutic outcomes. Antioxidant, anti-

inflammatory, and antimicrobial effects of sinensetin are anticipated to

accelerate wound contraction, angiogenesis, and extracellular matrix

remodelling in diabetic models. Overall, the findings are expected to highlight a

promising bridge between natural product research and advanced wound care

solutions.
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Development 

& 
Optimization

• Sinensetin-loaded hydrogel using a polymeric base

• Quality by Design (QbD) for optimization

Characterizat
ion

• FESEM, FT-IR, XRD, DSC, TGA

In-vitro
Biological 
Evaluation

• Antioxidant, Antimicrobial, Anti-inflammatory

In-vivo
Evaluation

• Diabetes induction using HFD & STZ

• Creation of wound using circular excision

Wound 
Healing 

Assessment

• Wound contraction, Epithelialization period, Collagen deposition, Histopathological changes, 
Biochemical estimations, ELISA

Outcome

• Evaluation of wound healing efficacy

Figure 1: Basic structure of Flavonoid Figure 2: Structure of Sinensetin

Figure 4: Induction of diabetes and excisional 

and incisional wounds in rodents.Figure 3: Stages of the wound healing process.

Figure 5: Thermogelling activity, various uses of Thermogels and their 

Thermoresponsive mechanisms

Figure 6: Length x width wound calculations, 

Rectangular and Elliptical.


