\Mvﬁg|m)w|V;udwudﬁﬂ”m@u@w obiSab 5 588 ass plul

[ Downloaded from jabs.fums.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22285105.2018.8.3.13.3 ]

Libaghy W@

O 330 5 (oann 59 Sl gy 4y (631 it (it 91 0 bae g oy LS Tyl T o/ (gl s’ BLII 3L eiian
“S&A‘d}.): )«5
podie (o005 i) < (i anlS )5 15 Wlows (g y0 e T omus SISl 6 ppdae gy gire T (g S g0y ) el

Oyl 0y oy (Bgdo dpd (S pole olBuils ( 138 slge el g i Slidss 35 e -
Olnl eyl sl o smio oty o s (555L8 5 pole Dlido 55 50 =Y

Olpl e @ (Bodo el (Sdh pole olKuils ccudilags oasluils -V

Olpl dud lud  So pgle oails -F

WAV ENE e 3 pdy )b VWAP[ QY- allie cdl o )b

e»\&;

Aoty ol 5l (S oS 3o 3925 LIl colus (sl (AltSe slaby) 0gb oo U ogli Ve v e 5l a8 53 b (SLIT 4y SLIIgL i3 g ad
Al b ol DSty @iy Pl b oliciin 4 plugiaS fiad 95300 hS83 saseivasll slaadys 5, 52 SLIISL (S5, (al ) -l (gt 9251
s s el eoos Ju Sl el b sl o las sl astllas cal 55 ool T (e )20 s sl (2o s, oies slo Dl 5l ookl 5 ooy
W8S I 0550 5 Al gun 59 S Aliasgy (rdsl 5 wluSTodl L st BLISL oS 5 and Sz 035 290 50

Sl Sl Vg 10 Jolows ;3T A 53 g A0V ¢ S & WLaST B3Nl 5 GlogtS 51 s ok Jpbore (o9 2SIl ol SSTL il hg ) g Olge
A (6 5o 1l Celemex vision l53le 5 51 eoliiwl b GLIIGE a8 upes oo 428 .5 SEM g oaivangs GBIl 51 gl o )lae 09381 b g angs
OsYsad b Jolre I oaslonssay LIS S spTojlal 5 SEM) (chus) G5 riSl @sfs Koo I oaalcnuday pslal & azgi b iguld
o A5 0,5 oy e b BLIL g 2 5 Sl B o M 03gioe 45 GGl b oKiles Ae/) ¢ o 4y oyl ag LTkl L/ lsgieS

Guls plyie a4 (T 51 g 00 laasy 035 5 S8l (qaige Glacnylo 0atie) ) ohgdy (S Cuaio 50 59k 015 eudiangs SIS 1 (g puF Az

i g S 31y ey ainia daes ooy 19 os e oo 58 eslisid olsicge Jb S 5]

SEM gl ol ¢ ot y5,50 e BLIIGL oyl Tkl Ly eoslossinS s guaels” olods’
/

doddo

o bl bl b 38l cns lp AW 5I5Sgml oosle (s3plSpmsil (T slaasli S (S (53905
P sl eies 50 laghy) (nfedes Sl aBS Jlaw ple g a8 olal )0 g0l ag (gl &5 wits
(Electro spinning) S ;5,551 15 sl & le BLIGL Comw 0 Sldazs 3l gla e j0 (V) &yls 0,15 S6S
(Phase 538  (gilulas (Self-Assembly)  ol,lse> o yoly alwgay (goito o )5 L slalsle oL ades
5 (Injection Molding) sy <JB  Separation) ole 5l eolatwl L ooldlas opl g0 S o (g9
(Y)(Tension)  yus

5 Q:’.)J"‘)L““ 0‘9&49 ‘5? s g oy L‘bui’ﬁ) g_}"‘ ul*‘ 9 olSils  lié olge eyl g 4085 Slidos 3 e o5 a5 (200 5 P! 1 ghmnn o gitk
Email: elham939k@gmail.com Olnleg @ Bodo agd (Sby psle

s g Cewl Jaudo g0 BLIIGL cole ig, (54005 https://orcid.org/0000-0003-0947-6278

AOS journal.fums.ac.ir



http://journal.fums.ac.ir/
https://orcid.org/0000-0001-8878-3481
https://dor.isc.ac/dor/20.1001.1.22285105.2018.8.3.13.3
https://jabs.fums.ac.ir/article-1-1618-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22285105.2018.8.3.13.3 ]

9 Il Gisg) &y gy &y BLIgIL ik

Mvﬁg|v°)w|MJML,,AJQ_:JW,@Q@;;\;M@

OA) casl (e 90 ooy SO g )0 il (o 5955
et Gl Pl (GlagiS pe e S ol St
4558y Lol G @l Jolme (VL 45398y 5 Loy
(5 ) Sl &S Sl (Fann ) )3 o 5B S ol
23 oo 13 8l Cod ) ead eape ) SUIT SS9 Jsloee
Soign Jods 4 e ologtS Jolowe (VL 4598y <de (VD)
OlwgieS oy OH 9 NHz (sloog S (v (359,902 58
alS ol LSl L allae ol o (Te) e
b Sonn b b ol oslinul plugtS Jolowe aiyjsSins
SebBl Jole  (Sigme ladign dhewgh laghS
alS g 5 a5 obml VL glaclili 5 Sae,
29 plogS Cole 5o GlPl g Jole 4 jeSia
Sl g gete (Jsge sy S 4 wlSIobsll
(65l Sy 2l ogds o Pl 2T 50 (] ala>de LB
Celedys g 2l sladsloee ;o SLIadss bl (ol Coon
Fos Bl e perly SO icilio 9 b SLINadgs
SeiS malS gy TAe s elme 5l YY) sl oad
RTLED IS VR S O‘:*?.S—‘ (YY) 09 o oolainl oo
wog Zataria multiflora )l ole b aS el Jg)ls lals
() cwsl Glpl (o9 bl (o092 g glins 05 4 Gl
Olyeds Coload (5,155 (rdagl (29, (hol oS 5 a8 Jgars
oBows slagg)lon oy Gl Sam o planST 0o
oS Sigaead ¢yl l0l ¢ oSh Gh WS oS Sgete ¢ oS
ol jskaieas (YF) aisS o Joo 135055 555l0 5 )0l
ool gl oylar 5| lustS oSee A Casls
Ol (99,5t 9 ()8 al Cools LS 5 nl 45 (V)
35 il i ol anllae alal, ol o 140 .YV V) 0o
OlogiaS lid p oad jiiw SUIGL (59, » 1) ol
=9 Mg adllae cpl plxil 5l Ban 085 15 ) 20590
4 e Pl o peady SUISL 5l cuslie 035 by
Sl 6lp Gllee Lulpd (cw)p g (om)o S oo,
45 5 bt el o 550 00le (g5l BLIIgiL Lamgie ylad il
Jod ) oollae pols> Sl o) (59, oslitul pla
Oliee J5S 035 e b 6,5k ( Sogll 0 S ol
SaS 5l xS olr g @ pee s Holateds I ()5nST g Cagh,
5 Uidsy oS lgt e plops a8 ange ] ad

Al Lo |y €eanss (59, 3 olwl ol las oled o

journal.fums.ac.ir

32 2ok bt OlaS S Wlgioe a5 03g (S35l5SS
GLII LS5 opl 4o (F ) S ass gl 5 5,500 o0giea
S gobe b gaman glacen)b bl cga Wlgi e
chw coluw (B) 0,5 18 colatuls jge Jodos 5 anwg
0t o3 S SIS 45 sl 58 5 s Bl Y
ojlrl (nl SLIgl 4y ccalbizes slap b 4y od (b clilE
Bl gwiige dlezl b o)lge 0 AT weo o |,
s 3 )5 (KiSgw 5 035 Son 9 (SERo 9 Sl
s ,,l5 Jg lowss axlllas Wadige; ol solos az )51 sl
Olidos Dainejyo |y ob) (n i o ey SUIIGL (S5
() Canl 0ols plaiz! se5 4 BLIIGL
AUl calo slp Koo (S oo )5 alex
Sl pordy (V) 058 0 oolainl b g (6 7w sl ey £lsil
LTy e sty s sloyordy b aalie o (b
S s L) aied oo (Sojglsm st 5 ook
Guob 5l oel el o BU 4 Glsa ek ey
) Cwl it poly Sl 5SS COlpeds (o y9 S
shls a5 cul Gl cuany meb ek GlagtS
ST e Gl S s i P ST R
a2 5 JuySbgnl Sl lls 5 035 oaindsgngy (oo 28
Sroch s paen 5 plostS (V) el pad Lata L g 8
sl 9Ly s oS (O)) Wil oo e 4 (S
Gioo OluoginS @8lg)0 (1Y) Cosl oo slam (o 50 99250
el Sy oysmedlils az 0 L(VF A F) el S aliils
P ozl (plood 5 (58 oles Lises & Cunl (g, Le
Pl a8k WS (oo e 1 | plSoninl D> J9SUse
5 5,50 551 8 v PO 9l (Lot (Sujslse
Slados [l (V0) sos oo 1,8 130 cow i1y eles Ko
o) Oloyd 5o (29/Seid SlaS 5 (A5S ln ol
00 plomil LapancslS g ;e (6,55 S Cunglie oS glaiedy
3ot 32 NS gy 53l S 53 58 g g S
oS 3l SRseelS 390 53 )E T L(1F) Wl o
Ol &5 Sl o piiie laps s pee i sl 08 S350 4
oo 5 Yl 6kl Cuols Cujeels nl wes e
st GLIGL LS5 (V) 8,0 Camls 0l 5,55l
D)8 (S WLSTLS J OlosiaS” (oo 2 S ey
gy GlagisS Sl s &5 oudasiine Koo Bk

ADD



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2018.8.3.13.3
https://jabs.fums.ac.ir/article-1-1618-en.html

)i \quﬁ;l_i|“e)w|MJLA|M§Zﬁr).\.¢oL<&JJM

Obed 9 05 (505 elJI

[ Downloaded from jabs.fums.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22285105.2018.8.3.13.3 ]

: "J' 4\\ "' 5

i;‘ ' ‘J‘\v b
1

0398l ooy )3 1) srenh ol B aS, (Sl
o3gaze ;o |y olliws 5Ly g ools H1,8 S ;g xSl olSiws
5O 0aliS pex> dxiao b 1) jew Sealold 5 VV-Y. kv
o ai ools J13 /D MM 4dss F,5 L Ve CM odgase
st Suz b el ageiedll Gy e s, oL
pll el Ve o a4y o9 58l icinlis Calesly BLIIGL
38Ul Glod jo dges (Pl oS Bi> gz ol o
9) 395 2 gSwg ;S Julxi gy x5
b 9 S a1 51 Jole LIl a5 (s55)s8 590
g osalie CEM) (ciug) (£9,Sl oSy, Sen I osliu
SIS a5 sogeimagll Jag8 lal pslare nl gl 0 (gm)
Doy el YIx ) Slabd 4 g 0adsslaex ol 9,
S5 0B Gibg olliws leslaiul b sadoslel Jow .ol osls
Oiningy 42,80 0 (gl cdgelS ) 5lds Jlesl b g E5200 Jue
1o 65y Jlael b BLIgL SEM gl s 050 00ls Ml

Sad o S oslail g Calesys g Wl Caws 4 cJgekS o
A% oslazwl Celemex Vision l33le 5 51 SLIeL

2o Y Ceols b gyedy SUIgL el jshaiea
2l 4 axg Lol oolawl e xSl olKiws I 59,500
Groch Jslme 5 C8F anmi Glgie SEM I Jol>

/A

ERYRT AL 'l
!\'3:\','3 h l’/h A‘n'a

V, ’ﬁﬂﬁ’l’f‘l.u

"t\" ,/&4“

“'

Mag = 1OCOKX Sigral A w 551
it of Colr Scance § Teonongy

EXT=1000W  WD= t2mm

Joloee 5l oadiangd SLISL c2ug) (59 2SI 58y Sen pga - S
SlSTOLSI L oS

AOF

g, 9 dlgo

039 b OloginS yorh Jolds caslllas cnl 3 oolazials ge slge
S5 cazyd YO-As fgudliuls 4z 0 g bawgte (JsSse
550 035 b wLaSTolsldy erly T LS o555
Al Gl g )Wl LS &858 adgs (yeidls Gl Qe
5 TR ogls azyo b pladl Spe c85,8 adg JledlS
e ol se 20,8 #010 (JsSge oy
o el ) 858 s (Sl (gl ol A
(5 a5 S ol 1 enlial b (St 55,5801 a3
P95y e g (elidegils (l)sld 5,5 ES1000 Jos)
adlhs cgx (MV2300 Jao SEM) _ius, gyl
s o0lil coboole] Gl 5l s 55505850

Ve Qe S b b Toksl o/ lwgin” Jolono aned

255 1TV 50533l b bt (LT plogS Joloce
BLST Ll )5 o/ g bawgie (JsSdse 59 b ploginS
YO s b dgs sl Sl 0+ calio pz> o
Ll Jolowo s 0aisS Ggundgal Glyieds TAY agi ol s
4 aado 0 90 Yoo b aul gg) » oadoolel Joloes .o
e Jsbes b ot 085 op 4 361 sled o el V¥ oo
YA 0 Sl 51558,

oo 63l 5 critu gl (b L wd Cdlad (g uSo 3l

Sz ) o0l b sl slotiges Sl as collad

O oyg 5l g0

ool ciS lam gy cnl 5o 85 513 2l e see S
ol g SIS e 53y ez Spots s Sl
Yoo ldie 4 Jhaw b g ools L5 ol Limg |, acSeus
e 9 b A5 ) S 59 2 |y (rtagl oyl 51 g S
b ool 15 ¥YOC bl o elis YF S 40 |, nciodly
L ) oalital U alls >lgi ,bab lts a2 5 oanlice 5l e
D G S o3Il m s dges L) 59 3 (g 55

b STl b olegieS syorly Jlra 403
cringl (99391

3l gl LS IOl A DlagiS” Jole a5l o
oo 9 8L Jolome 4 1) il )b 2855 jleadig oy &
Al ol 3 aul dBws (g9, p (RUeS e 4

U anes

050> 1y odoslel (gyecly Jslme (SIS anys jslaieay
A il Sl o b e D S

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2018.8.3.13.3
https://jabs.fums.ac.ir/article-1-1618-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22285105.2018.8.3.13.3 ]

9 Il Gisg) &y gy &y BLIgIL ik

WAV 5l [ ¥ osled | pain Lo [ L (S, p ke oSty alons

@ Ol B Sl adg by, slaShy neke )il
0S5 sslass (il (gole layerly SUIIGL oy
sy, B g5 ed sy el 5 ool b g 0,5 oL
slr ool Sl opss a5l 3l Gl anls oS ady
565 ahloss Gogy ol Jdoiie g pgd 4y aale jaly Jli!
sy sy Slsl wdgs sl w5l Sl (s, waile

L Jole Vo 0 Qe (6ol s b LTt L/ ol gnS
@ arg b (V) SIS0 cl ol aijeSns 3 YU s)lwb
Sogilh PV e 0ogaze ;o (5,8 b ouds ol BLIY Sloges
Orizen Lol Je3 B b GlSh 5 Sl ]
OlFse a5 was o lis dugl (g5, cadplxl Oldlas
0,5 solaul GluglST o5 Kue db Cosls il 8l ol

Insttute of Color Sclence & Technaology

gl (599381 b LS 1Ll b/ loginS Joloro 5l oudas SUIGL (ciag; (593Ul oSy S pgeas =¥ JSib

25 Miniraum: 53 nm 1ﬁﬁ
/__,———/—/' Mayimum; & nm
Iwan: 110 mm
gl it L. bau nm 100
Gum: 0 om 5
15 Count: 5 len @
5 Under 0 2
o b
4 Ower, 0 =
107 Accepled m % 14 £
FIgld Loannt il O

Fied Aiea. 3397977406 i | =y

0 20 40 & 8 100 120 140 180 180 M0 0 M0 H/0 W) 00 0 M0 WD E0 40D
Length (nm)

Total Aea: 22207977400 oo’
= ]

Fogli P ooV e oagaze o crdsl (595331 b luSTodl lf losiS SLIIsL S8 a595 =) ylog0d

9 099 pdyEedl sy gy xSl by, el 5l
JU‘ ).'45 )‘ (9 o\)j..\?bo l.a 6)—‘&-1-’ .)‘9.0 )l =9 oéa-\m
s y9 Sl izren 0ged agi (Sate ubide ;o olgi e |,
lg bal.(bw)‘b J.Jy M».LLS as c,wl&o o IRV EW tf"’j)
ol ey e gy ol 5o (YA) o)l | gL sl
OlwgteS (Byb 5l g 009y yiion pams e Slohs, ple 4 L
S5 @l g e0gy Jl Sl il Couols slls iaglolas
OH ($39ue 9 iy 9 O9dee o dule (sl ozl

5,18 65 S5

journal.fums.ac.ir

3 ’ 3
Oleyo 0 Legasy (Shi o plS 50 an3S (e gl

ool swgy ol 5 035 05ugh (e 5o ] b RS
el o0y jliey lusiS Bl a5 el SLIgL |
il (Bl ades (nS Jelt SUISE ads sla s,
RS by calae Sl aiius pu 558Ul 5 llogs o5l
Sl as¥lgSn g[8, L (o0lge aieils 4 plgee
S Sz a5 )0 0,5 o)L VL IS e Jeod
ailbsly (il Sldes Job o 00y )Lid ply jo Cusglie sl

AOY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2018.8.3.13.3
https://jabs.fums.ac.ir/article-1-1618-en.html

‘_‘g’" WAY ol [ Vsl | pria Lo | Ld (S5 o o olSCils alome

UK 9 5 185 (o2, pLJI

[ Downloaded from jabs.fums.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22285105.2018.8.3.13.3 ]

o e 45 ols i (Yo V7Y o) e 5 23815 aalllan gl
@ azgs L (YD) ooy 2L SL w31 shls 5lmd o]
Rl S SNy S g G b 0 gl plalS 88
b oslanal piagl 09 See Bl ole 5l e adlae
(J35515,55 e Jgod) (piag] 5o S92 g0 Joid LS 5 IS jsboay
@ 09 o0 6L Jokw S pe el Joho slid g9, 0 HIL
S olgnS 29,5 Sl Caols (Bl Cax jglaie e
W o.)La.....q‘ u,....ugi ‘5‘05)5‘

48,5 (g9, p laml GUlel cole Gdsw cpl o

a3 wmlio (59wl Joloe b ol plonil (coguiadl]
Jsle a5 ol lis mls .l cavs a4 jsbate ol Cu>
Gy yordy origl o lac/aylus] Ll b/ losinS (6 penly
055 e T2 e crge g w3l (6 5SL 0 5l ciles
m‘ysa 0)95.0 OOLA djb du‘yb wy ‘L)"‘)’ OSBLC ‘bjm
Gl 5 |y Gleys ane daes; leys 53 (509 SEe pogdle

A0

Ggae FTH-YOY + o oS b aabs bl Jol> allia )
il e oy sl e aro oSl
&b ol

il 03,55 oMl 1, mdlin o la3 Wi men iy

References

1. Sadri M, Agend F, Hosseini H. Fast and Efficient
Electrospinning ofChitosan-Poly(ethylene oxide)
Nanofibers as Potential Wound Dressing Agents for
Tissue Engineerin. Journal of Applied Polymer Science.
2011;126 (6):2077-.

2. Wiraputra IGPAE, Fauzi A, Zulfi A, Munir MM. The
Design of Mini-Rotary Forcespinning System for
Nanofiber Synthesis. Procedia Engineering.
2017;170(2017):24-30.

w22 5 e Condg oS Cosl (nl 4z g5 LB g e 43S
w2l by Lo yodgils 5 Lo yody Soe JuSis sl Ll 05
syl (Pl bl g slge 4 iy 5 009 glite
GRS e jeSm g diile onigd Jo (6 peely (plerd 9 (S5
anlllas ;oS Llwlyl ol 3 lo 5 o201 Colan o el
pas i a5 ol olid b (Y41 Y) o Kes 5 Lkl
S950 oot 4 Bl agd )0 (cote He51 PEO 9.0
S LS 4 06 palls olagisS Jsbous 455 skt
4 (g S BB CojenelS PEO (p0 )5 a8lal b (g Cans
LS B axgioyge pols adlhe o (Fe) gkl cews
X sy 9938l a5 ws S 518 oL Ken 4 Bhattaraia
gt |y 00 o oS L (0SB g ylgic4)100
& (Pl SaS Hlsicas) DMSO o8 ailol b 5 anisky
Y ) sl cas a4 236 BUIGL eidy Jole
£ 9 b8 b Pl S oolanl jo olie olSass
S5 yocly sl Joone 5,75 okl 330 1t
ol Hlid s (Yo 10) o)L, en 9 (5 000 adllas o .cul onls
emilie DR Wl o LIS s le o Lis o558l aS
b aslllae cnl o (F7) wil 055 e 9l et Sz
SLllgl agd o (Fo958l eols lgieas (53l (pdugl o lac )
(V10) o5a § chm 5] cgolie anlllan o b ooliz
S 3l e 5399380 ol e &y LT L3l L/ Loy SLIsl
o g osbigs GUIGL a5 0t ags VA b S/
50 a5 (VF) o oolatal (6 28U ol 51 Cuxilon g 035 Sguge 4o
Vol o b LT il Ly [ loszeS asly 51 axllias oyl
A5 s Gagl (o958l el yen 4y

3. Bhattaraia N, Edmondson D, Veiseh O, Matsen, FA,
Zhang M..Electrospun Chitosan-Based Nanofibers and
their Cellular Compatibility. Biomaterials.
2005;26(31):6176-84.

4. Martinové L, Lubasova D. Electrospun chitosan based
nanofibers. Research Journal of Textile and Apparel.
2008;12(2):72-9.

5. Pillai C, Sharma CP. Electrospinning of chitin and
chitosan nanofibres. Trends in Biomaterials and Artificial
Organs. 2009;22(3):179-201.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2018.8.3.13.3
https://jabs.fums.ac.ir/article-1-1618-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22285105.2018.8.3.13.3 ]

)9 S Gisg) & gy &1 Bllgil jiius

WAV ol | ¥ el | ez s i L “?’J’
B o) MJQ|M@MJC\}L&EN‘QM

6. Queen H. “Electrospinning Chitosan-Based Nano
Fibers for Biomedical Application”. partial fulfillment of
the requirements: North Carolina State University; 2006.
7. Cole JP, Hanlon AM, Rodriguez KJ, Berda EB.
Protein-like structure and activity in synthetic polymers.
Journal of Polymer Science Part A: Polymer Chemistry.
2017;55(2):191-206.

8. Torres-Giner S, Wilkanowicz S, Meléndez-Rodriguez
B, Lagaron JM. Nanoencapsulation of Aloe Vera in
Synthetic and Naturally Occurring Polymers by Electro-
hydrodynamic Processing of Interest in Food Technology
and Bioactive Packaging. Journal of Agricultural and
Food Chemistry. 2017;65(22):4439-48.

9. Ratner B, Hoffman A, Schoen F, Lemons
J.“Biomaterial Science: An Introduction to Materials
inMedicine”. british library cataguing in publication data:
elsevier academic press; 2004.

10. Rocha MAM, Coimbra MA, Nunes C. Applications
of chitosan and their derivatives in beverages: a critical
review. Current Opinion in Food  Science.
2017;15(2017):61-9.

11. de Arruda INQ, Pereira VA, Stefani R. Application of
chitosan matrix for delivery of rutin. Journal of the
Iranian Chemical Society. 2017;14(3):561-6.

12. Winkler AJ, Dominguez-Nufiez JA, Aranaz |, Poza-
Carrion C, Ramonell K, Somerville S, et al. Short-chain
chitin oligomers: Promoters of plant growth. Marine
drugs. 2017;15(2):40.

13. Ruiz-NavajasM Y,Viuda-Martos M,Sendra E, Perez-
Alvarez J,Ferndndez-L6pez J. In vitro antibacterial and
antioxidant properties of chitosan edible films
incorporated with Thymus moroderi or Thymus piperella
essential oils. Food Control 2012;30(2):386-92.

14. Kahovec Ja, Fox R, Hatada K. Nomenclature of
regular single-strand organic polymers (IUPAC
Recommendations 2002). Pure and Applied Chemistry.
2002;74(10):1921-56.

15. Zahedi P, Rezaeian |, Ranaei-Siadat SO, Jafari S
H,Supaphol P. “A Review on Wound Dressings with an
Emphasison  Electrospun  Nanofibrous  Polymeric
Bandages. Polym AdvTech. 2010;21(2):77-95.

16. Wongpanit P, Sanchavanakit N, Pavasant P, Supaphol
P, Tokura S, Rujiravanit R. Preparation and
Characterization of Microwave-treated Carboxymethyl
Chitin and Carboxymethyl Chitosan Films for Potential
Use in Wound Care Application. Macromolecular
bioscience. 2005;5(10):1001-12.

17. Madhumathi K, Kumar PS, Abhilash S, Sreeja V,
Tamura H, Manzoor K, et al. Development of novel
chitin/nanosilver composite scaffolds for wound dressing
applications. Journal of Materials Science: Materials in
Medicine. 2010;21(2):807-13.

18. Ignatova M, Starbova K, Markova N, Manolova N,
Rashkov  I.  Electrospunnano-Fibre  Mats  with
Antibacterial Properties fromQuaternized Chitosan and
Poly (Vinyl Alcohol). CarbohydrateResearch 2006;
341(12): 2098-107.

journal.fums.ac.ir

19. Wang L, Chen D, Jiang K, Shen G. New insights and
perspectives into biological materials for flexible
electronics. Chemical Society Reviews.
2017;46(22):6764-815.

20. Feng L, Cao Y, Xu D, Zhang D, Huang Z. Influence
of chitosan-sodium alginate pretreated with ultrasound on
the enzyme activity, viscosity and structure of papain.
Journal of the Science of Food and Agriculture.
2017;97(5):1561-6.

21. Ketabchi N, Naghibzadeh M, Adabi M, Esnaashari
SS, Faridi-Majidi R. Preparation and optimization of
chitosan/polyethylene oxide nanofiber diameter using
artificial neural networks. Neural Computing and
Applications. 2017;28(11):3131-43.

22. Cui H, Bai M, Rashed MM, Lin L. The antibacterial
activity of clove oil/chitosan nanoparticles embedded
gelatin nanofibers against Escherichia coli O157: H7
biofilms on cucumber. International journal of food
microbiology. 2018;266(2018):69-78.

23. Das K, Tiwari R, Shrivastava D. Techniques for
evaluation of medicinal plant products as antimicrobial
agents: current methods and future trends. Journal of
medicinal plants research. 2010;4(2):104-11.

24. Ebrahimi SN, Hadian J, Mirjalili M, Sonboli A,
Yousefzadi M. Essential oil composition and antibacterial
activity of Thymus caramanicus at different phenological
stages. Food chemistry. 2008;110(4):927-31.

25. Sadri M, Karimi-Nazari E, Hosseini H, Emamgholi
A. New Chitosan/Poly (ethylene oxide)/Thyme
Nanofiber Prepared by Electrospinning Method for
Antimicrobial  Wound  Dressing.  Journal  of
Nanostructures. 2016;6(4):322-8.

26. Sharma A, Gupta S, Sarethy IP, Dang S, Gabrani R.
Green tea extract: Possible mechanism and antibacterial
activity on skin pathogens. Food Chemistry.
2012;135(2):672-5.

27. Ali MS1, Saleem M, Ali Z, Ahmad VU. Chemistry of
zataria  multiflora  (Lamiaceae).  Phytochemistry.
2000;55(8):933-6.

28. Sadri M, Arab-Sorkhi S, Vatani H, Bagheri-Pebdeni
A. New wound dressing polymeric nanofiber containing
green tea extract prepared by electrospinning method.
Fibers and Polymers. 2015;16(8):1742-50.

29. Ramakrishna S. An introduction to electrospinning
and nanofibers. national university of singapore: World
Scientific publishing co; 2005.

30. Emamgholi A, Kaka GR, Sadri M, Sadraee SH,
Hosseini SH. The synthesis of chitosan/polyethylene
nanofibersoxide on chitosan membrane: an applicable
model in tissue engineering. scientific information
database. 2012;10(4):300-5.

31. Bhattarai SR, Bhattarai N, Yi HK, Hwang PH, Cha
DI, Kim HY. Novel biodegradable electrospun
membrane: scaffold for tissue engineering. Biomaterials.
2004;25(13):2595-602.

32. Jayaraman K, Kotaki M, Zhang Y, Mo X,
Ramakrishna S. Recent advances in polymer nanofibers.

ADA



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2018.8.3.13.3
https://jabs.fums.ac.ir/article-1-1618-en.html

‘(gi’ WAV b [V ool | antin b | L (S le olSCils aloes

UK 9 5 185 (o2, pLJI

[ Downloaded from jabs.fums.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22285105.2018.8.3.13.3 ]

Journal of Nanoscience and Nanotechnology. 2004;4(1-
1):52-65.

33. Sadri M Y1, Vatani H. Preparation of Henna Extract
of Chitosan Nanofibres and Antibacterial Properties and
Its Biocompatibility(In Persian). daneshvar pezashki.
2015;117(22):59-70.

34. Herfe dost GH, Sadri M, pashm forosh N, zolfaqgari
D, emamgholi A. Preparation of chitosan / polyethylene
oxide / Henna extract nano fibers for medical
applications. Medical Journal of Tabriz University of
Medical Sciences & Health Services. 2015;37(5).

AP

35. Sharafati Chaleshtori R, Rafieian Kopaei M, Rokni N,
Mortezaei S, Sharafati Chaleshtori A. Antioxidant
activity of Zataria multiflora hydroalcoholic extract and
its antibacterial effect on Staphylococcus aureus. Journal
of Mazandaran University of Medical Sciences.
2013;22(SUPPL..):87-94.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2018.8.3.13.3
https://jabs.fums.ac.ir/article-1-1618-en.html

| Journal of Fasa University of Medical Sciences | Autumn 2018 | Vol. 8 | No. 3 Karimi-Nazari E. et al.

[ Downloaded from jabs.fums.ac.ir on 2025-11-18 ]

[ DOR: 20.1001.1.22285105.2018.8.3.13.3 ]

.Oiginal Article ]

Synthesis of Zataria Multiflora Extraction Loaded Chitosan/PEO Nanofibers via
Electrospinning Method for Potential Biomedical Applications

Karimi-Nazari E' 2", Sadri M?, Hosseini M3, Heydari A3, kargar-ghalesefi S?, Krimimoghadam Z+*

1. Nutrition and Food Safety Research Center, Shahid Sadoughi University of Medical Sciences and Health Services, Yazd,
Iran

2. Biological Science and Technology Research Center, Malek Ashtar University of Technology, Tehran, Iran

3. Zoonotic Diseases Research Center, School of Public Health, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
4. Fasa University of Medical Sciences, Fasa, Iran

Received: 11 Dec 2017 Accepted: 07 Jul 2018

a )
Abstract

Background & Objective: The nanofibers are referred to as fibers with a diameter of less than 1000
nm. There are various ways to make nanofibers, one of which is electrospinning. In this method,
nanofibers are formed on aluminum sheets. The conversion of chitosan to derivatives with greater
solubility, its mixing with other polymers and the use of special solvents are methods for its ease of

use. In this study, antimicrobial thyme extracts were prepared for the synthesis of chitosan /

polyethylenoxide and thyme nanofibers by electroporation.

Materials & methods: Using electrospinning, chitosan and polyethylenoxide were prepared Ratio of
90 to 10 and 80% tween in a 0.5 molar acetic acid solution. Thyme extract was added and after the
synthesis of nanofibers, images of SEM were taken, then the diameter of the nanofibers with clemex
vision software was measured.

Results: According to the scanning electron microscopy (SEM) images and the nanofibers diameter
obtained from the solution with chitosan / polyethylenoxide / thyme formulation with Ratio of 90 to
10, the mean diameter of nanofibers was in the range of 100-60 nm (best fiber with the lowest node).
Conclusion: Prepared nanofibers are widely used in the medical industry, especially in the field of
tissue engineering and wound scaffolds and also are used as antibacterial candidate. In addition to
being effective in wound healing, they also reduce the cost of treatment.
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