-

Journal of Translational Medical Research

BIRJAND %I:_IIVERSITY
MEDICAL SCIENCES

https://journal . bums.ac.ir

Original Article

Investigation of the effect of chitosan-polycaprolactone scaffolds loaded with
chrysin-capped silver nanoparticles in the healing of experimental cutaneous
wound defects in rat

Mohammad Talvarit, Effat Alemzadeh?'” , Tahere Farkhondeh® ", Esmat Alemzadeh*™ ' | Pouria

Mohammadparast® D , Soroush Mohammadi®

1 Faculty of Medicine, Birjand University of Medical Sciences, Birjand, Iran

2 Infectious Diseases Research Center, Birjand University of Medical Sciences, Birjand, Iran

3 Geriatric Health Research Center, Birjand University of Medical Sciences, Birjand, Iran

4 Infectious Diseases Research Center, Department of Medical Biotechnology, Birjand University of Medical Sciences, Birjand, Iran
5 Department of Medical Biotechnology, Faculty of Medicine, Birjand University of Medical Sciences, Birjand, Iran

*Corresponding author: Esmat Alemzadeh
Tel: +985632381547 Fax: +985632433004 E-mail: esmat.alemzadeh@gmail.com

ABSTRACT

Background and Aims: Nowadays, the use of antimicrobial agents with the lowest opportunity to develop
resistance against microbes for the treatment of infections has been proposed as a new approach. This study
aimed to use green silver nanoparticles (AgNPs) synthesized with chrysin as an antibacterial compound in
wound healing.

Materials and Methods: In this experimental study, chrysin was employed as a reducing agent for the
synthesis of AgNPs. The synthesized nanoparticles were characterized for size, structural properties, and
morphology. The nanoparticles were subsequently blended with a polycaprolactone-chitosan polymer
mixture and electrospun into nanofibers. The antibacterial activity of these nanofibers was evaluated against
Staphylococcus aureus. To assess the wound-healing properties of the nanofibers, full-thickness excisional
wounds (1 cm in diameter) were created on rats and treated with the synthesized scaffolds. Skin samples
were histopathologically examined to evaluate pathological characteristics.

Results: The results showed that chrysin capped AgNPs with a diameter of about 101+15 nm were
synthesized. Scaffolds containing AgNPs significantly inhibited the growth of S. aureus, compared to the
scaffold and control groups. The in vivo results also showed that the rates of wound closure in the treatment
and control groups were 85.7+10.05% and 69.4+3.8% on the 7" day after treatment, respectively. These
results showed that the use of chrysin capped AgNPs significantly reduced the size of the wound.

Conclusion: The produced scaffolds can play an effective role in wound healing by reducing infection at the
injury site.

Keywords: Chitosan, Chrysin, Green synthesis, Nanofibers, Polycaprolactone, Rat, Silver nanoparticles,
Wound healing

Citation: Talvari M, Alemzadeh E, Farkhondeh T, Alemzadeh E, Mohammadparast P, Mohammadi S. [Investigation of the effect
of chitosan-polycaprolactone scaffolds loaded with chrysin-capped silver nanoparticles in the healing of experimental cutaneous
wound defects in rat]. Journal of Translational Medical Research. 2025; 32(2): 115-129. [Persian]

DOI http://doi.org/10.61882/JBUMS.32.2.111

OPEN | ACCESS >
Received: January 29, 2025 Accepted: May 25, 2025 8 ’ Crossref

Copyright © 2025, Journal of Translational Medical Research. This open-access article is available under the Creative Commons
Attribution-Non Commercial 4.0 (CC BY-NC 4.0) International License (https://creativecommons.org/licenses/by-nc/4.0/), which
allows for the copying and redistribution of the material only for noncommercial purposes, provided that the original work is
properly cited.

115


https://orcid.org/0000-0003-4250-3776
https://orcid.org/0000-0002-9579-8339
https://orcid.org/0000-0001-5287-4760
https://orcid.org/0000-0003-2401-053X
http://dx.doi.org/10.61882/JBUMS.32.2.111

2y Jwo! Wl

P

Wi gigId b oul Jiaw jaww 0 38 133930 (59l (ol j g — (s iV g U5 (hy S 310 Y (ow y 90
(950 (g0 39 o Su! (3 95 Sl ) o 5 9O (99 915

° STt (9 g ¢ o oo b 399 ¢ Fodlille Canas  Towis B ol Toaliplle e (5 ylgl dame

o>

@ csgie lop slp Loy See pulyn 53 Cuglie dbnl cusjd Jilis b (09)Seess elgs I odlatul ojgpel 1848 9 dise;
o gl S L osd piw w0y Ol bl eolatwl adllas pl 5l Ban Ll 0l g plae s 3,55, SO leie
b 035 e 3 JbSbsl Sy

Sy dlols @lydel a sdlatwl 0,8 @l 3l Wde (gl asials ol ylgie &b il 5l oo dalllas oyl o 1 Gaised g,y
—0FS YRl (b redh byl boad jiw gl i) )3 ey 090 Sidshige 5 )L (ol g ojll (e
skl Sl ade  GUISE ol ol culld b odmy o O syl by 5 bk isie
bl (2lpme (hge ) pragle ) Jh8 L ole 035 BUIEL corn s oIS (w)p Sl 0355 (s (ghsgl ogS o sl
N3 b 290 (Sideil Cluogad Jlai I plopd Sl (g sladiges a8 Hlo 0ad Jhe (Slacunls 5l oslizal L
2 0,8 Sldgl (gl (glacan )y Na i yegl VoV VO dga (a8 byl ,S 0,8 Sldgl aS oy LS gl shaidl
N gls polslyy 2505 ogipgl (o555 shdlil 35k 03 Jlae sl )3 ime psbots S8 09,5 5 o)l 09,5 b dunlie
b5 ol g oy 3l s Y 59y 53 o> FAFEYIA g ADIVEN /40 s & JyiS 5 lopd 09,5 )3 o3 ) it &5 VIVO
ol 045 o35 05l] JialS Coage (6o dme yobody 3,8 048 &l )il 5l ealatul a7 sly L

L3l 42313 U o )3 (8 o S s inlS |y Al o 005 155 Sl 5 35 St

o35 e 08 S3sl alime (9o (g5l k «BUIGL e ji (onlS (Olisie 1S el
DIO-1PA ()PP I FF " Gilod 53 (oSl 39 i alowo

() WA RN - FE V) VEW/VV/) e sl

Ol ed i iy (S35 pole oSl (S 0aSiils !

Ol iz iz (S5 ol o8l ¢ ghe slaislon o 50 T

Ol iz diz g (S5 pole olStily (latall i 5550 T

Obal iz iz e (S pole oKl ¢ igie (slacslon lisios 3 po ¢ Sbly (59l Can 098 T
Obal exiz e ey (S pole oSl (S 008l ¢Sy (55l G 09,5

83 jelle Cuonas 1 gkumn e.\;..g,s*

SR (539l S 09,8 = Sy 035Uy~ (S pole olSiils — iy = g lulS 0]

esmat.alemzadeh@gmail.com : 5928 oy COSYYEYY . ¥ :ples SOSYYYMNOFY @il

https://journal.bums.ac.ir Rk P oojleis P 2,93 1 F F Oliwnl " Sloz 5 (S jy Olisdios™ dloo



https://journal.bums.ac.ir/
https://orcid.org/0000-0003-4250-3776
https://orcid.org/0000-0002-9579-8339
https://orcid.org/0000-0001-5287-4760
https://orcid.org/0000-0003-2401-053X

P30 pae 5 03 8,8 O3l 9> Oligaz -0V n (b Cann)ls 51 gw) 2

S5 el o5 Cunj U 4 & sl (S 03585
03,5 hglane 395 4 1y (o3bj drgh gl (o)l Cam 5 o
P ol ol gy g oligiy ade 4 At .ol
(A) 3,8 sl s )] Sluogas

) ook a bl s e o@ gl
D9y > Cal 0ad s WS ) mue i )3 el (o3 S
wlhowd 208 Lsl Jolge 51 (ANP) 0,8 <l )3gil o0 st
by &8 248 0 ool AgNP 4 Ag soe s glp
a slopg dog pdl sl Sl jd s Callasl Sl 5)lse
o) sl o Colase 0, lydgil We (gly w sbb b,
Sgo 51 oslizl I L8 et 1l 5 Sols s egdle L b,
Ole 0 (3) a3 g0 il ) ause g g STyl ¢ ow (plierd
oozl bl ¢ Lol wyiod s 4 alS (s o b,
oo Jlol (dauS «S)p elie > gl g
Mt (gl () ClS (ol (LS (slaojlac Xigd oo
S i 1y @ldgl g 00y Lal 1y (s5l8 (sla ey Ailgs o &S
9 odad yibg Jml}c oly.ca\.g X, uLS).s O:’.l Cpped

3 b oty 85 Cul g S5 Sy S
slacdls iy osle pl 2gd 0 C8b pge 0y g Juue LS
5 bdls (sl il Casls dax 5l ogite (S35l
Ol L oS 5T ST KeS 055 byl b D90 4 Wl e
Foo o35 e B 3 Wilgie ol g sslanST oyl
(F) sl
@ cd)S 8 lsle byl 090 g jhe pnlS ASgieM
O SAS ey Sl g 2bySlas Cliogad b)) Hslae
SIHSL gt~ Yanlh (Al cunmls > @ldgt

3

400

A pde g 28 Jelse Bl dr Cungy il ol
o Sl Sy g 4 oo Sl oo slaie) slagslon
o950 (V) 298 Sya (> g o 38es > P (]
Sl sbbyy rpdahie jI (S plysar (S sbaglowsly
le ol 0 oY) 815 ere (i 0193 ol (slaCdl po i )
> 4 0ad oSl SUISL by (S gl
IS dlsis 4 03w @l Jlel buld Sl
Cunl 028 i (S sbplawily g > Sliios sladise
G oS G SSS by ond My GBIl (F)
N sloyd Jd apd & Cunl logil Be-Yeo (clalad
5 wbie ulyd Sy 5 wen (ECM) sl )l S50
{F) 15 o0 o213 035 e gl ]y Jlo

Cloplendy glgl ol 3 e bl sl
S pSediy Ch iy oy pSUl (6ygld ) oaliel b e (S5
Slaglasdly cals g9y » (92b) Glados die) cpl 5> lazdls
ool (g Jlsle (Vs pSlas dSles b (KI5
Slwgiagn ord Mg slaglewsy Cluogad 5 SUIgl olerd
(0) cul oad ploxil o8 5 S gy i

bl g ke canj syey (PCL) TossVon b
ISyl syl 11 lojlr Lawgs & el o) (SlSe olgs
S slawsl 55 03,18 by g cuul s ol (FDA)
Sl USie o jglate 4 ladlas )3 (F) 390 edlizl
Oslih g oS YRl oS5 S oss YRl b 0w
PsSwgySee I okl b Cojorels cul g 4 ooliul JSo S
Age 5l Ao glgl ojgpel (V) €85 )13 byl 390 (9l
9 ) Sacun)ls Mgl ool lojinn plyiear
S cul pligir dlse cal 5 (S sl 0ad (Byme C8L oo

Sol g SIS gel il L wltie Sluogad (S )b

W Lgh‘za_\>|5 L Olf}lf 5! o u|)9~> W EpP &05)9.“,@
1 Extra cellular matrix
2 Polycaprolactone
4 Silver nanoparticles % Food and Drug Administration
https://journal.bums.ac.ir VY Foojled PV 595 1 EF Gl " Slos )5 (S jy Olidios” dlme


https://journal.bums.ac.ir/

OlSen 9 sl

(ZEISS Sigma (oiug) (98Ul g e jl ookl
osle 4 (o J3Lo 5 s35ls8)90 (i (300 FESEM
sobad Sl edlil b ol adlae 3 L8 e 350
adllae oyl 0 D s Oly3gb xdaw (65998,90 FESEM
DLS 31§l aslital b clysgl  Sealusgpin s cysizmen

A (6 Sl

(PCL-CS) oljgt — o955V 8 (b Comnr > i
Joee Jl plighe —osS Yok can)ls axs Gy
A5 olawl Moy N glisie g ey Ve eSS L
byla ) 4% (ot b pligi 5 058Vl Ly slodglne
o9 xSl Jalore 50 035en U1 (glod jd el ¥ to 4 g
2 g 4By YAG igw o)l b gy Jeo Ve Sop S5 0
ol )3 il e Ko 8 55 Sloa b (S ol
/0 )U9 ‘).mwl.w VO DAMSGQ> axan b O 69.: aold
B ¢ ab 0dl> H18 asds 3 490 Vov dlgiwl Hg0 g cgsls

.JJM b.)l.) )l)é JbO.Q ).350-\{.»&{))5.))90

5 inS) Sy fon by PCL-CS® LIyt (53
8,5 )18 (abj)l 090 Cgoks Ve ol jal 5L

Cann 1 J 58 5T 31 5]
gl Jols SUIEl o9)Suess Sl 25l jskaie &
oSS kdlinl (681 9 LB plo cuiS o | (3l)8 o)
2 ooyl eSS skdlinl (g8l Tl il ool gyl
68 B2 @ ey B S ke a2 YV by 5 5551
VAo 68L g )See Voo g g 13 5SSl -/Y (OD)
b slcsisSee » ly LB gl cuis b 2)gSie
O SISk S5l aig e dlsye cul > a8 LIN 6 e
Voodmdspe 3l ad)S a3 S )5 plsie 4 S
Jold pranls axdl booad byl sbdUlgl ) op)S e

6 Polycaprolactone - Chitosan

G 995
Dt 1S s b 0,5 3yl im

So 0y Gl 4y o)lad 0)lad oy IS Jolowe il 0l
A 0djed sl Y e dy (SO0 baylyds 5o g a8l Yoo Juo
0)39L Jhuw 043 (Ut5 055 (Sloged & Sy Jolone U i
oho) & gl (ilubin 5 o) Sldgl (godiad e g o)
g )l )3 el ody b Sl ekl b g (3l g
ey b g aidy VN0 ke 4 o] gl

d51> &S odel Cawd 4 Cgw) )>] 4\l>)A D9 KW )9.&’).».,1.»;

48,83 5) jod Voo

BB slod p3 g Sid amyd e clod g oyl 4D g 0yd il )dgl

LB 0B (g c_:Lw.»Lo)] sly

FTIR, XRD, SEM, ) 0,8 <l,39L (g,td W b,
(DLS
cUV-Vist oz dbT wouds 5w o, ldglb b)) )y
allas ;> . plw DLS® ¢ XRD* 4 FTIR® FESEM?
XRD (Philips 5JUT ;1 0,8 @lydel jiw b jehaio 4 pols
oslizwl UV-Vis 4 PW1800 using CuKa radiation)
(20 =10° - 80°) ciliseo (sbls; > X 55 XRD s 3 .45
2395 Jg )5 )Ll 4 dagi b ged 5 WS (00 HIE diged &
3 ol @l auglis b aad o cuiSy 1) X g (ool by
ke oy e dulinl sladiges 5| Jols s b aiges 5JUT
Jolo gl oslizal b pispon 3908 e |y 39l Joaw 5
505 s 351y ldgl Jita S el ol e 3T ol )
(PerkinElmer Spectrum TwoTM IR I
ykte 4 spectrometer; Model L160000U) FTIR
Ol 335 oo ool il CluS 5 lole (slvog S o)
P g ole claog)S iy slite & T ol 1 adls

A oaléswl u’)")f 9 0, Q‘)Sylj

1 UV-Visible spectrophotometry

2 Field emission scanning electron microscopy
3 Fourier-transform infrared spectroscopy

4 X-ray diffraction analysis

5 Dynamic light scattering

https://journal.bums.ac.ir

A

Foogleds WY 595 <) e Olisls ”U_vl.o:’).o S g Ol 5" dlxs


https://journal.bums.ac.ir/

P30 pae 5 03 8,8 O3l 9> Oligaz -0V n (b Cann)ls 51 gw) 2

.;45)5 Q)yo d)b)’w&" le:?o.) f‘.‘wﬂg KW d)jo)l.bl ¥ 9

BRI
oo S el ey Ve gl > glog sladiges

Ohgy 4 adises I g oud plodl cl (gjluodlel ilise ol
D Colis 4y ablio g 1 45 il (s dB Jgons
O3 S Slon b g 03)98 (5 poig)Sue dlusg 4 yieg S
561 5 adllas 350 (6095 osSang So 5l olital b g (5520l
o g Cwy (o0ye blie Siglgians ) S )3
i 2y90 (S5 SS9 el sla sk 2l 5 485 1,8

é)S 18 bl

Wodl> Jolodi g & 3255 (499,

5 sSbe §) oS ool Uiogi (gly ol adllas
a9l b lodls g Jloy g as odlimel Hlae Gyl
boysio awlio lp W35 (yp el )SlsS
i s Sl Spge > 9 ANOVA (sefl 51 S el
oy g8 gil 31 Soel il sl pize (sl 5 TUkey
2 10 ) S s gne prdaw Wayges] eled p> s ool
osly oo g ayjon adlllas oyl jo (P<+/+0) ad a)S L
A5 plul A asws GraphPad Prism ljéls 5 lawgs

asy
Oty S5gisMB b 0,85 1393l 3w
Sl Jsloe 3l ekl b o,s lydgl ol ddlas j
0y (sloged 4 3)5 5l S5y puss b0y 0390 oSl b ad L
Cool dag b g adgl (aslis O Sy i B ol Jolee 4
Slydgb i 0, AGNPS it cuddge b cosiins b3l g
UV-ViS _suuwcibs jl oslitwl b oy l)S o lac 5l odlizwl b 6,8
Sige jiw UV-VIS ol Llv g 4 b wyp
T gy (uilig)) aasiie Sy oL o)k gl
JSis g3 a8 jeblen 0,8 a0l 1) jmegil ¥FF+ 3905 45 (SPR)

2 Surface Plasmon Resonance

—opS Yol SUIl 5 plighe —ogs YL SUlsL
a0 VY 0 Celw VY Gie 4y g 0 adlsl o, @l pdeil — ol jaus
9 09l 1 A5 4SOl B> 55 593 WY g LS b
ST i e (53, ) 1y San V- ooy (silucc,
2 1S Bl drd YV glod o el VW Gde &y g 00 cuiS
Pl L S ()led (gl 5l e 58 0315 )13 93lsSSl
(VF) 45 dlxs 25 Jgo 8 3o CFUy o

X 0l yyledd IS alaw X el cudy )3 0l cutS Hlade
CFU/ml = cé&, e

Pl 31 adlho

Mg o3 @b 5 oluo (s YV ol pils adllas jo
5 Cad daw ggy 0 Gllas 3 odds dbgl (claps ) b A
BAD oy p SiPplgiunn g 03] 4l slad Ll I el
5l 4 (B g Y (g yid Sllge cadllas 0y93 Jobo )3 (VD)
sy bulpd o g amil il g 3l (lis
5 o adllae B o) )bl ola i 5 5 colin
ol 59 Uog,S b plox] iy (S pole oSl ST dtpaS
(PCL-CS) cawyls 09,5 (M=) (o JyS 095 Jolis s
35 (1=3) (PCL-CS-ChY) 0,353b /ammyls 055 5 (N=2)

o5 3Ll (g

e Ol g Jos GBI 4 JUH I ey 428510 Sllge
9 (PSS 2 P (e V) ikl Blie b jge 4
N3 (pges (ohopn oS (p)ShS ) ) (e F) uelS
) bl Jore Tl by Cawgy )3 035 bl jolateds 18,5
e 5 08l elST sy gt S35 g ady >l
Sl Gl o35 b gdited oy Vol Jobre lawgs
Kal dlml (228 ©ygo & yia e 03 B L SO

a5 b3 g pS el
V¥ gy > Jiod s eslisel b o35 4l b

! Polycaprolactone - Chrysene

https://journal.bums.ac.ir

4

Y h)l«& Y 29> )F. QLL..\..:U ”G:Lo:)a r{m"): ul.a...n:u 5" 41:;:;


https://journal.bums.ac.ir/

OSen 9 sIlgk

Fehe 1) Gy i (S 508 gple b
(A Y US5) md e ol yie ko V5Y+ 5 1500 FAFD 4
O-H [uiS b by yio il Yoo oo¥0ee (598 loly
C=010 by o ko VEVe 5 VP00 slacab a5 Jbs > .l
4 obd i gl 3 IR (sl Sluoguas siiwa C=C 4
2 Jb by (3l Sl lios S 45 smsie S s
JUl 05 5> Oy A8 o 85 (53 oy b (Sinlen
(oS b odd s 0,8 cldgl jo e ol Yoo =YAee jo
ol |y pals 1 ey O-H gl 5 )lie 1S ol
O-H 05,5 < ol cawd jl 51 (S s o coglis oyl dms o
ol 8 sloy b Sinlen Jio 53

VW g 5F 5 XA 3p0s 3 oSy XRD sl sy
il o 0,8 @ldgl JSis (Sl oS amd o lis 1) as o
(B ¥ )

W,

= \ . /\/\/’/ \ g
Pl -
£ L | oW

Wavenumbers (1/cm)

b aad Fiw 0,85 ©f,3956 (B) XRD 4 (A) FTIR diyb -¥ JSW
oIS

05 Y9l b SUIgU b Shas colled

PCL-CS-Ch 4 PCL-CS (¢laogsS bySlas i

@l 8 e Slp €8y 3)lulinl By b JpuS 05 ol yen
L oawlie o pplS aldgl g BUISL 09,8 a8 by ol

bt e JpuS g (ligham g8 Y pls L BUIGL (slaeg)S

FO ¥+ odgme 10 platie Ko SO el o o3> lis A
siwge 366 @ly36l SPR 4 bgsye a5 us sanlie yiogls
S e by 0,8 @l 3l St g ol o

Friwger Slgogil (Sealidg)den o (6 pSojluil (ol DLS
ctrd Syt & cami DLS Lo 5 o a3 pll a3
lsSy o g Al zess wly Glbl o casls
ol o 0585 bl o s, ln Syl daagsipdl)
Dy yiagl Vo) BN iS5l oy gl lawgie o) .l

b cn S jload 5w 0)8 gl (S59ls8y90 Cluogad
&S sl s FESEM  yglas a3 plosl FESEM 1 sslacal
Wb ol Vo U Fe claojlil b zodg a4 0ya5 culydgil pii
5000 5 555 DLS 361 5 AgNPs ojll (B V S)
9 DLS (slaysg, o @yl ojlul )5 eglas 59 FESEM
035 55 b Mllan 55 g S s S

(A) 232155 b ouwd s 0,8 W1y3g5L UV-VIS Lda dub -y UKW

(B) o35S b ouud i 0,85 wil,deili I FESEM 3401 4

(FESEM) Cun,ls (6,5 L sl

SUISL ) (FESEM) (o) (395 95y S gl
ool oa osls 55 ¥ US4 ) PCL-CS-Ch 4 PCL-CS
ke S > Ul & tegd g FESEM sl

Sl ol 0l L;ldSu.w

https://journal.bums.ac.ir

Foogleds WY 595 <) e Olisls "u_ulo:,)a S g Ol 5" dlxs


https://journal.bums.ac.ir/

p>J pao 5 3 8,85 O399l Olighz — 09V IS (b S )ls 51 g 20

() slges ) (P<-/-0) DD gyl (w95 oS gkl (6L Ay Jlee cage )l ne

SEM HV: 15.00 kV WD: 4.790 mm MIRAW TESCAN SEM HV: 15.00 kV
SEM MAG: 10.00 kx  Det: InBeam 5 um SEM MAG: 10.00 kx  Det: InBeam 5 pm
View field: 21.67 um Date(m/dAy): 12/19/23 n View field: 21.67 ym Date(m/dAy): 12/19/23 n

(B) PCL-CS-Ch 4 (A) PCL-CS GWlgi SEM yqluas ~¥ JSoi5

4x105=

3x105=

2x105=

S XS 3laas (CFU/mI)

1x105=

NC PCL-CS PCL-CS-Ch

S. aureus yly ;3 (NC) o J S 5 (PCL-CS-Ch) 5,393 Caunt 3 5 (PCL-CS) Canu I3 glbbg 5 (orls y5Sbisds Cadlad =) ,log05

https://journal.bums.ac.ir 1YY ¥ oslod P 093 1 E + F Gl " loz )5 oSy olisins” alore


https://journal.bums.ac.ir/

OSen 9 sIlgk

i edalie o35 SLbl I Gamlislinl g9y 5l oMo i
ks olige T oYl leegS S Iy
E5rs ol B chish = s — ogSYans

A5 odmlio o35 8Lyl 51 gl il

NC PCL-CS

PCL-CS-Ch

B o 055 O30 b SysSans Sl prsbas € IS

e hge 33 il S Lo
Y0+ =
%% *kkk
1
| * % %k k
a, Yoo uf
3.
Ei
2 b
RS
o-

Plo 3B adlho

o5 S 5 S
w22l 9 s P SBjg) 53 09)5 B 3] (D Ay

— gz — oSVl b oy S )0 o35 b dtey doyd

Sobsme ygbar oloyd Sl Vg Y g, 50 el gl
PS5 oM Ly g5 (P<eT00) 25 (i S8 095 5l it
(P<e1+0) 395 ooy 51 s ¥ gy 5 Aoy FE-FEN/YY
09,5 0 ) b Al doyd oloyd Sl Y Gy 0 peicred
@ ite SS9 unlS @lgl — oligie — (s8Ye L
303 L zls (P<</+0) 54 SAFEY/A o AOIVEY/-0 o5 5
0l Ay Jol jobods Laed baog )5 plos ) loys jl VY

..\3.)%

39 P hgmd 2L,
VoY slajy, 1) Sidlgl sla b)) mls £ 90 JSo

JxiS 09,5 30 sl cpl bl s o lis Gleyd 51

m NC

= PCL-CS
= PCL-CS-Ch

Ak

o g oligtes 983l oy APCL-CS) lighe- 093l (slbcumyls sl Cod 0 o di s Y foged
@ a8 a5 ool Glled s g # G g 4 (50 e prdaw wlodd Gl slee Blool ol e 4 Sile g 4 laodls) o e J S : NC g (PCL-CS-Ch)

(28l oo P<efe ey s P<o/oN e P<o/od 1 glino

https://journal.bums.ac.ir

Yy

Foogleds WY 595 <) e Olisls "L’Jlo?)) S g Ol 5" dlxo


https://journal.bums.ac.ir/

035 pae i 2308 O1dL 9l Oligiuz ~ 0V RS by Cum)ls ST o) 2

Negative control PCL-CS PCL-CS-Ch

4X

10X

40X |

Angiogenesis

40X

Inflammatory cell

08 ©lybsiloligia-05SYenlS b (PCL-CS) glista-osS¥snls o b and gloyd sloed; Sujslsilstund pslad —0 JSu3
Inflammatory Ceowd ;3 5 Jsb B &) o2 (Wi ANQiogenesis Cuomnd y3 ild . yloyd 51 st ¥ 59y 43 Ko J 555 o (PCL-CS-Ch)
il 0 Jadg yigi 3gag oaid L cell

Negative control PCL-CS-Ch

4X

40X

Angiogenesis

2585 1393l (5o (s ¥ 9 S (PCL-CS) Oligma—eS ¥ s b U oud yloyd s So5oleibigimmd polad -1 S
oy 3l o ¥ 39, 53 (e J S 9 (PCL-CS-Ch)

https://journal.bums.ac.ir )Yy ¥ oo ¥ 093 1 E+ F Oliasls " pilaz 5 1S iy olinions” dlono


https://journal.bums.ac.ir/

0L 5 s)lgls

2 oS e® Sl = oligne = oeS Yo 0g)S
b ol 1w Y jey 55 Ldle S 098 L dwlie
2 bl oo Johu dlass puisan Ll 4l (il g)ld xe
2 oS e® Gl = pligie = oeS Yo 0g)S
ssb lopd I ¥ sy 2 G U5 eg)S L awlie

(Y 5oge5) Cowl aidly jials (g )ly ixe

Negative control

ax g

S X Ny
> S give

PCL-CS

095 dw ;a3 g5 ol Gl ke sy 2

— gy T oS Yok s olisir - 0sSYenlik

2l pyanl b o8 gdaw (ile JyuS g cnjl)S 0@ gl

oy gl — s — 55 YanlS s 0,5 3 4 ol ok

9 Mblioe yide 5503 09)5 93 L dulio )3 oyl Culs (p ]S
(Y JK3) wslbe 58l o2 sl

P o S ol oS b ol SIS, wyp @

PCL-CS-Ch
AN
*.

o5 Olydgil-ljsha— 98 ¥9 S b (PCL-CS) (ligta—oS¥enl i b ol oy slapdj Sjgleilgiumd piglad -V JS&

Voue
*
3 Vers o * = NC
;3;, = PCL-CS
3 = PCL-CSCh
)

¥ v

Oloyd 31 s V€ 395 55 Riw J,iS o (PCL-CS-Ch)

Yo *
T

3y
3
s
5
FAALE
)

o~

NC PCL-CS  PCL-CS-Ch

lool olyen 4 3:Kke g0 4 osly) loyd 31 s ¥ 9 ¥ sl5g, 40 (A gk daxi g (F9b S, Colue I Jols G - 413900
(2sboo P<eled (oline 4y a8 s 03y Lioles # Coyguo 0 sitte J5iiS 09,5 ) s (515 ke gedams edilosd by jlxo

https://journal.bums.ac.ir

Yool PV 093 1 E I Obianl " Gilozr 5 (Sl iy olighizs'! alimo


https://journal.bums.ac.ir/

P30 pae 5 03 8,8 O3l 9> Oligaz -0V n (b Cann)ls 51 gw) 2

FEe g0 50 Ko sl sl (wlas 0350 Gyl b 4
o 033 o Bl b OIS il adllas )3 yresl
G990 sbal onimn i 5 3yl cillas 0y gl
2 ogrge sty JUb dlge bawg ol (il g 08 clagys:
DOA) ol S
ks 1y yioh V- VYD Jskeo (glojll olie 45 plos] DLS
laasgioMs aile) oaisS lub JI Jolge 3939 40 DLS 34, .5
ooles s e CuSlS cups g Ol eas (g8
97U 389 Sn & Cend (55 12 (slmo3ll Ygomo g o
P9 @319 o}l.\)‘ FESEM ))9L44 5J)LQA JEEREE AP UL‘:‘)
80 o 05l Ml pl by L 1) iegl Vo b Fe s3gdzce
5 ol AY dgvg s a4 oS cul onbaslis (loddy ¢y,
pobas gl sy pae g DLS (cpSojlil o JI els s
T SRET ST

sy ol g oS YoRlS Lk S5 5l Ligl cnl
Caplo o @ e85 VeplS b s edlatel BUIgL i
5 Com Olowsl 45 (sl lio 4235 Dlea 395 (S
@ Byedh plo g p8YeplSdh oS5l b cldlaa )
(1) 290 odatal o] ) 5 Suid Lol dgme solaie
S b Slusguas a5 W3l U5 95 adlllae y> ), Ken 4 LiBO
OS5 Pobo il bS5 0 S YRl b ()
Lo york pobo b S5 5 0S¥l (b SUILQR) Mo o
o5 Olewsh Glsie 4 g Cangy il Glp ok Wlg e
) JUb SlaS 5 plo b adeaS 5 Cobls cunls il
5 st Glagls gl iy slayysE S
ele S0 Gyb I w1y w55 ey lagyl
gy See 3985 5l Caniloe Cahl ()38 Y 9IS (s 045 g 98
doe )3 cighs g odgiar & 3 1) (Sujd s G lyea
(F-00) 55 o s 5ol ol

Sl ool sty onilyS gl 3 el ol 5
51 oolial 48 sl L5 ol .l ond odlitul o [ SuiS wae 5

S

o g g SIN BUIGL b (S35 (slaplansl 09yl
IS olsisdr 035 mep sl Jlosl lld S ol Joa;
Conl 028 s (S sbplawil Wy > Sliios sladise
125 3y90 S Sloces syoily Olyieds 35 oS Ven Lk (F)
2 035 yglody 5 4185 1,5 (FDA) 01 g9l 13 olojlus
b adlboo cpl s icnds F) 2900 olital (S (slaglonsl
S3b ligiam oS Yo nlih Camyls 2p)8 (b Sun
Sl pee ) rplS 8P9M L odd s juw 0)8 ©l)3gik
daJllos C)"I JEl uﬁ)f O g0 u.)b}uo d;aﬁ JEl oA.::.)l?g“ L_;J)}U
oYk ooy g )l Cluogad (G181 dates
3 odlatul prizpn b odlitel Glighe 9 (eS Yok <S5
5P lsa plS W b eadiie o)f Cldgl
A8l 035 dse 3 853

gl s glagby) plo b dwglie > gl juw s
5 eyl @lie Glgie & GalS Ll g paalylS iy,
Jeos ew Slydgl s (gl odimd ialS 5 0aiS cuuti Jolos
o jlaee b jB ke juw i slp €8, )5 4 slais, A0S
S3)Segy boawglie 3 g dius dpodygyie sewps
(V) 3o ) (i sl liond 5 (S5 (SeSedon
s o nlyST Jsbre 1 ealatl b oyd il )dgil adlles ol 4o
S5 g 390 ji Cuidge adsl g @ s adls I (S
Slallhae 5| gyl 53 9 Cunl 035 (Sloged 4 35 51 STy byloe
o hey 0,8 Gldel i glp S Gl las o
5 gl 512 oSy e ol lple (V) ol osd 518
g2 Slydgil Sy gy
0, il LSty 6y Aol jiogl O+ b Y+ odgde
CJa.w 2 il LngQ”;'QI e gl B Ry E O.{‘ sl
IS il 4y o sbge gl g L (Si5eSily plSin 03650

https://journal.bums.ac.ir

\Yo

Y h)l«& Y 29> )F. QLL..\..:U ”G:Lo:)a r{m"): ul.a...n:u 5" 41:;:;


https://journal.bums.ac.ir/

OlSen 9 sl

S o0 S5 ol Sl ST g a8y ST cpl g oo
Iy ‘.mOT & swd S oles gyl b AGNP oyl s ogMe
i s o p8h ladobe b ol )3 B 3jlu e 2B
Wlo 5] Jud claaieS S wdg (ROS) O psens]
s glosIse c0)orhn dpuSTy 5 dpuSTige (la IS0,
ol g 9l il el il o & sid gy 25T
L o)8 )3l baws ROS wlg wiss byl bl &
Sl pedplio 53 ity MBI 5 (ol 5lins ol W)
S dm g Gl @l (7)) WS o S8 ] lSlas Sl
ST Sl g g8l 5y Jlae 2 0gMle 0 gl
el slo sy w5l i Slee g 5% sobar Sl

D9 13 e i N9y il ol 5 9
1 oolasiwl a8 ol i ddlles cpl o Slge Sladllas zls
sobr Slg5 oo uplyS Sl ligia— e Yol (b Cun)ls
9 230 Ogeljrlinl 0)9> (AlS (o3 ojlul (Eal Cage (5%
buwyg & gl adllae D Dgd ewey (slayeS dgu
iN- 5 IN-Vitro la o)l i plsl oS 4 Kaparekar
b ks S,k olisaolyfl Sy a5 ol ol Vivo
e 29 155 gm0 9o (2 JB jobr Nlg o (nplS
Job BBl 5 035 dgme Sy Gl 4 B oS 5 ol oy
sy Slgicee S 5 cnl nized (Cal d2me (ygmslialiol 0)9
Ol g YlS Bl 3 |y usliniSe g dan (S
—obl S5 &S WS e ol adlae cpl iy cp
) d9se Ao 3 35 bl (p3lS L ead oISl gk
2 oszed (7)) 1 o35 g glaglewsy > odlal 4
Syl & 235 ()lS hles 5 (gheome ;503 (sladllae
oy iz Jolpe )3 ledllas ol cppl )L el 5L

L= elaysisls & by slogy ol 2 )35 Bk 5l 03

(¥8) 3,5 iINOS?* § TIMP-2° (TIMP-1* MMP-2" 62

! Reactive Oxygen Species

2 Interleukin-6

3 Matrix metalloproteinase 2

4 Tissue Inhibitor of Metalloproteinase 1
5 Tissue Inhibitor of Metalloproteinase 2

Slyice (g — oYtk SUIsL o ol gl
oSS skl Sl 3 e cage ey LB jsba
oy & (YoVF) Gupta 4 Lal o) adlas 3 308 gyl
ceekibonis Sl cpplS ) eolied b ons asbo o5 o3l
allas ol golis Al 1355951 (ebigegdg (635t o]
s s plS b odd st oy gl &8 ol ol
obgegdgw 6 SL e (aag JB (oldgnrs g oL Slas
5 hdon EBLo 4 3985 b wilg o 3l i 13 ol
SS9 My (@bt sl 3Slee 3 BT byl
She o2 L olS ol optmer S ke |y 58
SoS (Sloyd Sl dgmte 4 plidom pSu e 5 5 as ST
lacigie b dblie ) oslatsl (gl Vb Jwily 5 28 o0
b dlge lsieds 08 3l YF) 35,1 lacSuign il 4 polia
gaw & Jlail b oldgl cpl sload zlae (oL ySbas cusls
Frddei g 5kl 8l Jobe slid g ol oSk
2900 $ Sk Jsho (ATP) (5551 (ol el puis ool 295
l o9 Spaiee g 0l JiBke (S pudgilie axS 3
S g g (59) 29290 SlacmTan 4 Wlgie 0 gl
Sy o 3 ol b 3Sles 5 W5 Jate 55 Sl
b Sl lampl g s 8L Jobo 2)ly wlgie )b
ool @Sy (3o Jo SlaS 5 Mg b g 03 Jld s
Bod (68l Spe g Joho 03 cage g 038 dbnl gilas]
salp iy Jold 0 Sldgl (68kas Sl puile (V)
S o S I S Syl 3 i) i ] 4y oS
o)lg2d 9 038 Sl o piSeny (ol lapusilSe I (o
S (Jobo 0)ld 4 Wil b AGNP cul (8t Jsho
Sl Jols ol wisd M) 5 ol el a0 g
Slipl cits @ e g W S ) Jole o)l s5l3 L
0)8 Cldgl el ogMe 3580 Joh Sy Calis 3 5 Jsho
N9 o dygiw 3lg 9 03,5 395 (5 3Sh Jsho slis 4 il e
2 5 S B daste gl J5SUse Coj g Jolo sl L

G9pe il 5 Sdalie sbcdld ke 4 e dxs

https://journal.bums.ac.ir

"

Foogleds WY 595 <) e Olisls ”U_vl.o:’).o S g Ol 5" dlxs


https://journal.bums.ac.ir/

P30 pae 5 03 8,8 O3l 9> Oligaz -0V n (b Cann)ls 51 gw) 2

K g i
2208 5 AR plgie cov alipbly Job die ol
ol i 0y Sl)dgl gol> g — e Yol (b Canls
ohge ) 0ab bl (055 sl w85 ey )3 (il )S MBS L
S22 8 LAFY Jlo )3 ages (S ghatio > " olyoeo
Lol iy Sy pole olSils Cyles L &S L8l o FOSSYS

) 045

S Oilta>Mo
imgh GMB] aeS g idgh g buwg pols adlae

L, ol solos s KW (IR.BUMS.REC.1401.011

pole olSisly SMS) dieS Slhguao (wlol p aEislejl bl

ol 0393 Kz y (S 3

S sl
Pl w2 (KB pole oty Jlo colos b adlllae

Gl 0l

] g SR R g | P
Sl bl )3 ply e lie opl (Bany plos
Sl asls dlie 555 ¢ Kl

Ko ol
2 ol ST 4sS g 45 K53 o el Wlie S

) gy Sl g

Cangphy 1 odlatel b s Gl ol adlas j
sty BB peba mplS el lisiem 0sS Yo plS b
Slgs o a8 Db ialS oy anld 0 1) ol sl Jole slass
2 Sl Coste ialS > Cawyly cpl She Lia exad ol
o235 Ygane el sl Jobo il 3 paeys )b
sl Sy g Jolye 4 JUl 5 cogie seleadbse S
adgl d>ye > iy Sle 5 b Jdg e wile ool (slashe
IS (oo Yoo 1y Cigie ) Slge g b Sl SeiwsSE L oled
#oS dgbe ol jeas a4 Sl b (RS cige (B
L ks slagnS g @by )50 Oy 4 (34 9 298
oS L Sy Gyl s sgdoe ) Gl U amsy o i3l
w28 e ol Wiy (e laee olodl by S5k
ol 3 a5 spde iS5 Abse Sl meey AnlE g b0
B> (G oS 9 1S (o0 (INS g5 g9 acuwdlog b
o PV ey 2 S S Sl Gl g WS e S
(YEXY) ol 013y ol 00wl aslllas

S 5 4o

—osS Ve L canh & o ol adlas ol @b
Ry ogMe (pplS L esd s i Cl)del-gligie
Ay el el cwle (Sjdsdige 5 (SSle Cluogas
il b o35 oo 5 Cigie jlas a5 5 g o lacs S,
Wlgicen unyls )3 CuS 5 cpl dyon Hlaiay aimd oo alS
Oloyd 5 Cumgy S8l wine (gly A iy lapians Glyea
OUIS Joiedid g () ((SlSe Lol S5 e daes;
A1 sled 4y olazel LB 5 530 (sl S

! Inducible Nitric Oxide Synthase

https://journal.bums.ac.ir

Y h)l«& Y 29> )F. QLL..\..:U "G:Lo?)a r{m"): ul.a...n:u 5" 41:;:;


https://journal.bums.ac.ir/

OlSen 9 sl

10.

11.

12.

13.

14.

15.

&b
Yu B, Kang S-Y, Akthakul A, Ramadurai N, Pilkenton M, Patel A, et al. An elastic second skin. Nat Mater.
2016;15(8):911-8. URL: https://pubmed.nchi.nim.nih.gov/27159017/ PMID: 27159017

Lee EJ, Huh BK, Kim SN, Lee JY, Park CG, Mikos AG, et al. Application of materials as medical devices with
localized drug delivery capabilities for enhanced wound repair. Prog Mater Sci. 2017;89:392-410. URL:
https://pubmed.ncbi.nlm.nih.gov/29129946/ PMCID: PMC5679315

Wang Y, Li P, Xiang P, Lu J, Yuan J, Shen J. Electrospun polyurethane/keratin/AgNP biocomposite mats for
biocompatible and antibacterial wound dressings. J Mater Chem B. 2016; 4(4): 635-48. DOI:
https://doi.org/10.1039/C5TB02358K URL: https://pubs.rsc.org/en/content/articlelanding/2016/tb/c5tb02358k

Fischer SN, Johnson JK, Baran CP, Newland CA, Marsh CB, Lannutti JJ. Organ-derived coatings on electrospun
nanofibers as ex vivo microenvironments. Biomaterials. 2011; 32(2): 538-46. PMID: 20875916
PMCID: PMC3671867 DOI: 10.1016/j.biomaterials.2010.08.104

Dhand C, Venkatesh M, Barathi VA, Harini S, Bairagi S, Leng EGT, et al. Bio-inspired crosslinking and matrix-
drug interactions for advanced wound dressings with long-term antimicrobial activity. Biomater. 2017; 138: 153-
68. PMID: 28578293 DOI: 10.1016/j.biomaterials.2017.05.043

Si Y, YuJ, Tang X, Ge J, Ding B. Ultralight nanofibre-assembled cellular aerogels with superelasticity and
multifunctionality.Nat Commun. 2014; 5(1): 1-9. PMID: 25512095 DOI: 10.1038/ncomms6802

Si Y, Zhang Z, Wu W, Fu Q, Huang K, Nitin N, et al. Daylight-driven rechargeable antibacterial and antiviral
nanofibrous membranes for bioprotective applications. Sci Adv. 2018; 4(3): eaar5931. PMID: 29556532
PMCID: PMC5856488 DOI: 10.1126/sciadv.aar5931

Yu H, Chen X, Cai J, Ye D, Wu Y, Fan L, et al. Novel porous three-dimensional nanofibrous scaffolds for
accelerating wound healing. Chem Eng J. 2019; 369: 253-62. URL.: https://doi.org/10.1016/j.cej.2019.03.091

Liao N, Unnithan AR, Joshi MK, Tiwari AP, Hong ST, Park C-H, et al. Electrospun bioactive poly (e-
caprolactone)—cellulose acetate—dextran antibacterial composite mats for wound dressing applications. Colloids
Surf. A Physicochem. Eng. Asp. 2015; 469: 194-201. DOI:10.1016/j.colsurfa.2015.01.022

Rodriguez-Luis OE, Hernandez-Delgadillo R, Sanchez-Najera RI, Martinez-Castafiéon GA, Nifio-Martinez N,
Navarro MdCS, et al. Green Synthesis of Silver Nanoparticles and Their Bactericidal and Antimycotic Activities
against Oral Microbes. J Nanomater. 2016; 2016: 9204573. URL.: https://doi.org/10.1155/2016/9204573

Panchatcharam, P. Recent Advancements in the Green Synthesis of Bioactive Metallic Nanoparticles from
Biological Entities and Their Biomedical Applications. In: Bhardwaj AK, Srivastav AL, Rai S. (eds) Biogenic
Wastes-Enabled Nanomaterial Synthesis. Cham, Springer, 2024. pp: 239-56. https://doi.org/10.1007/978-3-031-
59083-2_9

Devi L, Kushwaha P, Ansari TM, Kumar A, Rao A. Recent Trends in Biologically Synthesized Metal
Nanoparticles and their Biomedical Applications: a Review. Biol Trace Elem. 2024; 202(7): 3383-99. URL.:
https://pubmed.ncbi.nlm.nih.gov/37878232/

Liu L, Mai Y, Liang Y, Zhou X, Chen K. Experimental study on the effect of chrysin on skin injury induced by
amiodarone extravasation in rats. Microvasc Res. 2022; 139:104257. URL:
https://pubmed.ncbi.nlm.nih.gov/34534572/

Zhang Y, Chang M, Bao F, Xing M, Wang E, Xu Q, et al. Multifunctional Zn doped hollow mesoporous
silica/polycaprolactone electrospun membranes with enhanced hair follicle regeneration and antibacterial activity
for wound healing. Nanoscale. 2019; 28; 11(13): 6315-33. URL.: https://doi.org/10.1039/C8NR09818B

Soheilifar MH, Dastan D, Masoudi-Khoram N, Keshmiri Neghab H, Nobari S, Tabaie SM, et al. In vitro and in
vivo evaluation of the diabetic wound healing properties of Saffron (Crocus Sativus L.) petals. Sci Rep. 2024; 14,
19373. https://doi.org/10.1038/s41598-024-70010-8

https://journal.bums.ac.ir YA Foojleds FF 093 ) F e F Ol " Sloz 5 (S sy Oliiss” lome


https://journal.bums.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/27159017/
https://pubmed.ncbi.nlm.nih.gov/29129946/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5679315/
https://doi.org/10.1039/C5TB02358K
https://pmc.ncbi.nlm.nih.gov/articles/PMC3671867/
https://doi.org/10.1016/j.biomaterials.2010.08.104
https://doi.org/10.1016/j.biomaterials.2017.05.043
https://doi.org/10.1038/ncomms6802
https://pmc.ncbi.nlm.nih.gov/articles/PMC5856488/
https://doi.org/10.1126/sciadv.aar5931
https://doi.org/10.1016/j.cej.2019.03.091
http://dx.doi.org/10.1016/j.colsurfa.2015.01.022
http://dx.doi.org/10.1155/2016/9204573
https://doi.org/10.1007/978-3-031-59083-2_9
https://doi.org/10.1007/978-3-031-59083-2_9
https://doi.org/10.1039/C8NR09818B

P30 pae 5 03 8,8 O3l 9> Oligaz -0V n (b Cann)ls 51 gw) 2

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Mustapha T, Misni N, Ithnin NR, Daskum AM, Unyah NZ. A review on plants and microorganisms mediated
synthesis of silver nanoparticles, role of plants metabolites and applications. Int J Environ Res Public Health. 2022;
19(2): 674. URL: https://pubmed.ncbi.nlm.nih.gov/35055505/

Mafhala L, Khumalo N, Zikalala NE, Azizi S, Cloete KJ, More GK, et al. Antibacterial and cytotoxicity activity of
green synthesized silver nanoparticles using aqueous extract of naartjie (Citrus unshiu) fruit peels. Emerg Contam.
2024; 10(4). 100348. https://doi.org/10.1016/j.emcon.2024.100348

Fahim M, Shahzaib A, Nishat N, Jahan A, Bhat TH, Inam A. Green synthesis of silver nanoparticles: A
comprehensive review of methods, influencing factors, and applications. JCIS Open. 2024; 16. 100125. URL.:
https://doi.org/10.1016/j.jcis0.2024.100125

Mosallanezhad P, Nazockdast H, Ahmadi Z, Rostami A. Fabrication and characterization of
polycaprolactone/chitosan nanofibers containing antibacterial agents of curcumin and ZnO nanoparticles for use as
wound dressing. Front. Bioeng. Biotechnol. 2022; 10:1027351. URL.: https://doi.org/10.3389/fbioe.2022.1027351

Joseph B, Augustine R, Kalarikkal N, Thomas S, Seantier B, Grohens Y. Recent advances in electrospun
polycaprolactone based scaffolds for wound healing and skin bioengineering applications. Mater Today Commun.
2019; 19: 319-35. https://doi.org/10.1016/j.mtcomm.2019.02.009

Zhong S, Zhang Y, Lim C. Tissue scaffolds for skin wound healing and dermal reconstruction. Wiley Interdiscip
Rev Nanomed Nanobiotechnol. 2010; 2(5): 510-25. URL.: https://pubmed.ncbi.nIm.nih.gov/20607703/

Lal AF, Gupta PS. An Exploration of Chrysin Fabricated Silver Nanoparticles as Antibiofilm Agent against
Pseudomonas aeruginosa. Indian J. Pharm. Educ. Res. 2024; 58(2s): §429-s435.
https://doi.org/10.5530/ijper.58.2s.46

Dat NM, Thinh DB, Huong LM, Tinh NT, Linh NTT, Hai ND, et al. Facile synthesis and antibacterial activity of
silver nanoparticles-modifed graphene oxide hybrid material: The assessment, utilization, and anti-virus
potentiality. Mater Today Chem. 2022; 23: 100738. https://doi.org/10.1016/j.mtchem.2021.100738

Kaparekar PS, Poddar N, Anandasadagopan SK. Fabrication and characterization of Chrysin—a plant polyphenol
loaded alginate-chitosan composite for wound healing application. Colloids Surf B Biointerfaces. 2021; 206:
111922. URL: https://pubmed.ncbi.nlm.nih.gov/34157519/

Mohammadi Z, Sharif Zak M, Majdi H, Mostafavi E, Barati M, Lotfimehr H, et al. The effect of chrysin—
curcumin-loaded nanofibres on the wound-healing process in male rats. Artif Cells Nanomed Biotechnol. 2019;
47(1): 1642-52. URL.: https://pubmed.ncbi.nlm.nih.gov/31027431/

Eming SA, Wynn TA, Martin P. Inflammation and metabolism in tissue repair and regeneration. Science. 2017;
356(6342): 1026-30. URL.: https://pubmed.nchi.nim.nih.gov/28596335/

Novak ML, Koh TJ. Macrophage phenotypes during tissue repair. J Leukoc Biol. 2013; 93(6): 875-81.
https://pubmed.ncbi.nim.nih.gov/23505314/

https://journal.bums.ac.ir y¥Ya ookt V595 1 F - E Gl " loz 5 (S gy Oligios" dlove


https://journal.bums.ac.ir/
https://doi.org/10.1016/j.emcon.2024.100348
https://doi.org/10.1016/j.jciso.2024.100125
https://doi.org/10.3389/fbioe.2022.1027351
https://doi.org/10.1016/j.mtcomm.2019.02.009
http://dx.doi.org/10.5530/ijper.58.2s.46
https://doi.org/10.1016/j.mtchem.2021.100738

