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Chronic wounds, particularly diabetic wounds, represent a major healthcare challenge due to

prolonged inflammation which impairs normal wound healing process and increases susceptibility 1. ATR-FTIR Spectroscopy
to bacterial infections, leading to further complications which may reduce patients’ quality of life. onspon SN peymmae s j o e T T g oo =
Conventional wound dressings merely act as a basic protective barrier against infection and possess ““‘“W/x NP o o FKJ “ ~
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inadequate for chronic wound treatment, highlighting the need for more advanced therapeutic YAl | P \ — N
strategies. Alginate-based wound dressings have emerged as a promising approach owing to their S R o i W | 5 o
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Gallium can enhance scaffold functionality by serving as both crosslinking and antibacterial agent; s T eern
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while Kigelia africana which is rich in phenolic compounds, was found to exhibit excellent Wevenumber(en” S T I
ant!oxmant ar!d antlmlc_roblal activities for wound .heallng. Therefore_, this §tudy aimed to develc_)p e e e oo oo oo
gallium crosslinked alginate-based scaffolds enriched with Kigelia africana as a potential
multifunctional dressing for chronic wound management.

Figure 9: Comparison of Loading Content and Drug Encapsulation Efficiency of GALG/K-
1, GALG/K-2, GALG/K-3, GALG/K-4 and GALG/K-5 scaffolds. (**** indicates p<0.001)
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Figure 6: Comparison of Swelling Index of GALG, GALG/K-1, GALG/K-2, GALG/K-3,
GALG/K-4 and GALG/K-5 scaffolds in PBS (pH 7.4) over 60 minutes.

Figure 1: FTIR spectra for ALG, GALG and GALG/K-1
scaffolds over 4000 — 450 cm™.

6. Degradation
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Figure 7: Comparison of Weight Loss of ALG, GALG, GALG/K-1, GALG/K-2,
GALG/K-3, GALG/K-4 and GALG/K-5 scaffolds in PBS containing 0.2 mg/mL
\ lysozyme (pH 7.4) over 7 days. (**** indicates p<0.001)

Figure 10: Comparison of DPPH Radical Scavenging Activity of ALG, GALG, GALG/K-
1, GALG/K-2, GALG/K-3, GALG/K-4 and GALG/K-5. (**** indicates p<0.001)
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scaffolds. (* indicates p<0.05; ns indicates non-significance of
result)

indicates p<0.001; * indicates p<0.05; ns indicates non-
significance of result)

Figure 8: Comparison of Gel Fraction of GALG, GALG/K-1, GALG/K-2, GALG/K-3,
GALG/K-4 and GALG/K-5 scaffolds. (ns indicates non-significance of result)

Table I: Formulation for alginate scaffolds fabrication 3. Apparent Density 4. Porosity 7. Gel fraction 11. Antibacterial Activity
- Gallium(lll) nitrate
/" solution Sample code NoaALG Gf(NO3)3 K (mg) : 10043% : oo i
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FHEE Y 3 \_ﬁ ' P ' Scaffold Scaffold o GALG GALG/K-1 GALG/K-2 GALG/K-3 GALG/K-4 GALG/K-5 Pseudomonas aeruginosa e Staphylococcus aureus
Scaffold
Freeze GALG/K-5 2 0.5 2500 Figure 4: Comparison of Apparent Density of ALG, GALG, Figure 5: Comparison of Porosity of ALG, GALG, GALG/K-1, Figure 11: Comparison of Antibacterial Activity (log,,CFU/mL) of ALG, GALG, GALG/K-1,
Lyophilise GALG/K-1, GALG/K-2, GALG/K-3, GALG/K-4 and GALG/K-5 GALG/K-2, GALG/K-3, GALG/K-4 and GALG/K-5 scaffolds. (****

GALG/K-2, GALG/K-3, GALG/K-4 and GALG/K-5 scaffolds against Pseudomonas
aeruginosa (Gram-negative) and Staphylococcus aureus (Gram-positive). (**** indicates
p<0.001; * indicates p<0.05; ns indicates non-significance of results)
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Conclusion

chronic wounds management applications.

GALG/K scaffolds exhibited enhanced porosity, accelerated degradation and improved antioxidant activity, indicating potential for

Future studies involving cytotoxicity assessment and drug release analysis are required to evaluate the biocompatibility of the scaffolds.
This study aligns with SDG 3 (Good Health and Well-being) by contributing to the development of advanced wound dressings that may
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