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Abstract:

This study aims to develop smart hydrogel dressings for wound healing
using biocompatible polymers (PVA, CMC, HPMC) enriched with plant
extracts (Calendula, Plantago, Malva, Urtica, Teucrium) and propolis. Active
compounds were extracted via ultrasound-assisted extraction, evaluated for
their phenolic and flavonoid contents, and chemically characterized using
FTIR. Results revealed high phenolic content, with Calendula recording the
highest value (165.0 mg GAE/g), while Urtica showed the highest flavonoid
content (12.06 mg QE/g). Biologically, the extracts exhibited alpha-amylase
inhibitory activity, led by Malva. They also demonstrated significant
antibacterial efficacy against Staphylococcus aureus and Pseudomonas
aeruginosa, with Propolis showing the strongest bactericidal effect at a
concentration of 1.25 mg/ml. These extracts were successfully incorporated
into hydrogel matrices (Formulations 4 and 5), which exhibited structural
stability, high porosity (SEM), and optimal physical properties. In conclusion,
the developed dressings represent a promising and effective alternative for
accelerating wound healing and combating infections.

Keywords: Wound healing, Hydrogel dressings, Propolis, Medicinal

plants, Biopolymers, Antibacterial activity.
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e pabdll il Ao 2023 daw s 31y Paulauskiené du)y cilaw clly ) dalay
L 55 96% 385 Jsii) Jlasinls 381 (adlanud vie L 8.03mg/g o) Lasisidla
1.5 Moy el g gfdhd dueS o (gging Wl (e deanial) paldiudl of e Jy
(Jalse Baes (529368l (gginall (3 CUEAY) 038 sl (Savy Al ells il 45)lae By
) Adla) ¢ Jarinndl Slall eiall goig dugill dagdag cdoalially Ll Cag dall CaA) Ly (e
caddinl 3ol 8 b dSh 5 Sl ceadied) cuddll sty (adAa) Gyla sl

[8] dpau53 68l Al g3adll LSyl

107



Ladlially it onalal) L)

£ el Ll a3y Adandil) Ldladl) dufya-3-4
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Ty DU Tadall afsally ol V) o Jand ) el il ¢puibans sl Jie G gill) LSl
OB cdpall Lalill (o Aadiyeg Aol dadledy Gaidgag sally VeandISl) iy lgals L Laal) st 3 alee
Lot Hdge o iy Lea ¢ S3han g )SI) aiagll dalee a8 aalun Loapdall callafiall oda alasii)
802 gl pe (@Sl oyl Tan (goun el 85 «langll (Glycemic Index) sl 3 S
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Gl b el Gl ASE pa33al LSl sliaal) LAY a5
:MBC s MIC ad 30855

Pseudomonas ya (uigg sl el & Ggaal) chadddl) jLid) :4.5 Jgan

Staphylococcus aureus 43 aeruginosa

MIC value MBC value MBC/MIC
(mg/ml) (mg/ml) ratio
1.25+0.00 1.25+0.00 1
2.5+0.00 10£0.00 4
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Pseudomonas i Yeaidlsl) § 3 all & (Sgaal) canddll) Lad) :5.5 Jean

.Staphylococcus aureus 4 aeruginosa

MIC value MBC value MBC/MIC
(mg/ml) (mg/ml) ratio
10+0.00 20+0.00 2
40+0.00 80+0.00 2

.Staphylococcus aureus 4 aeruginosa

Pseudomonas wa Jaal) gl J @ sal) 2 (Ggaal) Chadddl) jLO3) :6.5 Jgaa

MIC value MBC value
MBC/MIC ratio
(mg/ml) (mg/ml)
10+0.00 20+0.00 2
40+0.00 80+0.00 2
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Pseudomonas & el § 3l A Ggaal) Chaddnl) L) :7.5 e

Staphylococcus aureus 43 aeruginosa

MIC value MBC value MBC/MIC
(mg/ml) (mg/ml) ratio
40+0.00 80+0.00 2
20+0.00 40+0.00 2

Pseudomonas aeruginosa va ablall G jall A Geaal) cindddl) jlid) :8.5 Jsan

.Staphylococcus aureus 4

MIC value MBC value MBC/MIC
(mg/ml) (mg/ml) ratio
20+0.00 40+0.00 2
20+0.00 40+0.00 2
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Al cledll ALl ALaSH LAl ot ) Gudyig ] AL 50U ¢ la) e
Adlar b IS aal e g Copes g claplaall iy ly Ayl alealy clasgs 83U
algal Glaa) Y bl caalad) LYl ek hauing caidlas 52l 5yl (glal) clial)
s daals Luaal 13 P aeruginosa s gualsh) Ll ady L,a<l DA dal sk
s g Soall 53limall Jalsadl (pa 3p3al] Lundall Leaslies Caped alid) Zilles sl o3 (Y
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S aglaall LT Gany Solad e 538 (55 8 (gl b B35 sall dgeadl LSl
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Nl Bl clealiid sda Dl ) ey Les celVlall goen 32 1 disls MBC/MIC
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il Jie Allad lSpe o gilgials cilealiiondl sigl Uyl siaall bl dasiy 8,
o il Soall salima ailad 1Sl Sl LI Cipnlly Al LS ally lislilly
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CalS Gun Sl ADL g3 e adiny LyiSull 13liae el Galall aliios gl
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