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.. AIM & INTRODUCTION

AiIm: To develop and characterize the stimuli-responsive in-situ honey gel
for improved wound healing

Introduction: Honey has been used as a wound-healing agent for
hundreds of years. This issue has recently gained popularity, most likely
because of the emergence of antibiotic resistance in microbial pathogens:.
The composition of honey impacts its bioactivity and, as a result, its
wound-healing capacity?2.
Hydrogel Is agueous, viscous, semisolid preparation consisting of a gel
matrix that can deliver drugs entrapped into its matrix. Hydrogel is ideal for
local administration because it persistently releases drugs at a specific sites.
Thermo-responsive hydrogel has an exceptional sol-gel transformation
property, phase transition occurs in hydrogel when it reaches body
temperature. Thermo-responsive hydrogel can be used as a therapeutic
' local administration where the sustained release of the

carrier for
therapeutic agent from the gel matrix promotes wound healing capabilitys.
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O Gelation temperature: The hydrogel maintains no-flow
condition at 33°C, I.e., the temperature at topical wound
environment. The sol-to-gel conversion takes place within 30
seconds of exposure, indicating quick conversion of the
formulation into a gel for better retention at the site of
application.

O Spraybility test: The ovality of the spraying patterns showed
a diameter of approximately 6.2 + 0.754 cm In the blank
formulation, where the loading of honey in the formulation
altered to 5.6 + 0.532 cm. The alteration in the spray
diameter is statistically not significant. The finding indicated
better coverage while spraying over the wound area.

O Mucoadhesive strength: Mucoadhesive properties of the
formulation assist in longer retention of topical formulation.
Increase in mucoadhesive strength from 6.35 + 0.861 g at’
25°C to 13.45 + 0.973 g at 33°C indicating longer retention of e
the formulation at the application site.

O pH: The pH of the formulation was found to be 6.5 = 0.240, which Would be
favorable to be applied to the topical.

O Viscosity: Viscosity reflects the flowability of the formulation. The viscosity of
the formulation was found to be 330 + 11.56 cP, which indicated that the
formulation can be easily sprayed while at the storage temperature of 25°C.

 Anti-microbial activity: Based on the findings, it can be
concluded that the hydrogel formulation with honey [
performed well In antimicrobial efficacy. Thus, this

formulation was further explored iIn the In-vivo
experiments.
A In-vivo effect: Comparing the wound contraction

capability of the test formulation with that of the standard,
It can be said that Group 111 showed better diabetic wound
contraction capability compared to Group | & Il. After
day 14, the “percentage wound contraction” of the test
group (Group I11) was 98.50+ 0.89 whereas Group | & 11

contracted 58.33 = 0.61 & 88.50 + 0.43 respectively. |
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. METHODOLOGY

A. Preparation: B. Characterization:
P-407 Honey v' Test tube inversion method: This

o method was performed In a
= . / water  bath  where  the

| temperature of the sample was
Increased slowly to record the
change in the property*~.

v’ Spraybility test: The influence
of Poloxamer 407 on the aerosol
performance of the hydrogel
formulation was also
Investigated in terms of the
spray pattern. The spray of the
formulation was done from a
distance of 7 cm on graph paper
maintained at 33° C. The
obtained spray patterns were
then analyzed®.
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Unimers Micellization Gel formation

v Determination of pH: pH of the
formulation was measured using a
pH meter (Mettler Toledo pH
meter)8.

v Anti-microbial activity: The honey

hydrogel ~ formulations ~ were ¥ Texturometric analysis:
screened  for  their in  vitro Mucoadhesive property of the
antibacterial ~ activity = against ~ formulation was performed

using a TA-XT Plus Texture
Analyser’.

Rheological study: The viscosity
of the formulation was measured
using a cup and bob viscometer
(Bohlin Visco 88 viscometer)?,

standard organisms, Gram-positive
bacteria [Staphylococcus aureus
MTCC 96 (S. aureus)] and Gram- ¥
negative bacteria [Escherichia coli
MTCC 443 (E. coli)]. The agar disc
diffusion technique was used to
conduct the antibacterial activity?®.

v In-vivo antidiabetic screening: The study was conducted in healthy
Sprague—Dawley rats (n = 9). Nine rats were divided into three groups fed
a high-fat diet for a period of 3 weeks. After dietary manipulation, the
experimental rats were fasted overnight. They were intraperitoneally
Injected with a freshly prepared solution of streptozotocin (STZ) (40
mg/kg) in 50 mM citrate buffer (pH 4.5) to induce type 2 diabetic model.

* (A) Group (control) untreated diabetic animals (B) Group |l
(standard) diabetic animals treated with Soframycin skin cream
(framycetin sulphate 1% w/w), topically for 14 days. (C) Group Il
(test) diabetic animals treated with honey hydrogel formulation.

» An excision wound of 500 mm? circular area was made on the back of
each animal.

¢ The areas of wounds were measured on days 4, 8, 12, and 14 post-
wounding days and the mean percentage of wound closure was
calculated.

CONCLUSION

The present study demonstrated the potential of the stimuli-responsive in-situ
hydrogel formulation containing honey as a viable alternative to the conventional

\use of honey for the treatment of topical wounds.

1.Mandal MD, Mandal S. Honey: its medicinal property and antibacterial activity. Asian Pacific journal of tropical biomedicine. 2011 Apr 1;1(2):154-60.

2.Scepankova H, Combarros-Fuertes P, Fresno JM, Tornadijo ME, Dias MS, Pinto CA, Saraiva JA, Estevinho LM. Role of honey in advanced wound care. Molecules. 2021 Aug 7;26(16):4784.
3.Fan R, Cheng Y, Wang R, Zhang T, Zhang H, Li J, Song S, Zheng A. Thermosensitive Hydrogels and Advances in Their Application in Disease Therapy. Polymers. 2022 Jun 12;14(12):2379.
4.Arafat M, Sarfraz M, AbuRuz S. Development and In Vitro Evaluation of Controlled Release Viagra® Containing Poloxamer-188 Using Gastroplus™ PBPK Modeling Software for In Vivo
Predictions and Pharmacokinetic Assessments. Pharmaceuticals. 2021 May 18;14(5):479.

5.Lin G, Cosimbescu L, Karin NJ, Tarasevich BJ. Injectable and thermosensitive PLGA-g-PEG hydrogels containing hydroxyapatite: preparation, characterization and in vitro release behavior.
Biomedical Materials. 2012 Mar 29;7(2):024107.

6.Gholizadeh H, Cheng S, Pozzoli M, Messerotti E, Traini D, Young P, Kourmatzis A, Ong HX. Smart thermosensitive chitosan hydrogel for nasal delivery of ibuprofen to treat neurological
disorders. Expert opinion on drug delivery. 2019 Apr 3;16(4):453-66.

7.Garcia-del Rio L, Diaz-Rodriguez P, Landin M. New tools to design smart thermosensitive hydrogels for protein rectal delivery in IBD. Materials Science and Engineering: C. 2020 Jan
1;106:110252.

8.Hsin YK, Thangarajoo T, Choudhury H, Pandey M, Meng LW, Gorain B. Stimuli-Responsive in situ Spray Gel of Miconazole Nitrate for Vaginal Candidiasis. Journal of Pharmaceutical
Sciences. 2022 Sep 9.

9.Nobre FX, Bastos IS, dos Santos Fontenelle RO, et al. Antimicrobial properties of a-Ag2WO4 rod-like microcrystals synthesized by sonochemistry and sonochemistry followed by hydrothermal
conventional method. Ultrason Sonochem. 2019 May 29

Season 3: Diet and Chronic Disease Management




	Slide 1

