1403 Jlos b o5lesis 32 o593 eyl (o1 y2r 4 i s

S Ll b (K5 9w g 2192 SRS ) o 5
b9 N/ Gwlid/ dil Suig yg8ld/ p g0 0 3

**

okl olel 45550 L She A 5S5. Gid Lad Lo ule 1S5 e o2l g 4abls

4 N

JouC>

3

S cwlo SRl P9 9 G lcwm) SIS 4 Bilap 9 baslle b Wil (Jw) Sl Jgdgocmsd
3959 b . Nl o0 Do (O JS10 50 i 9 AKHLIT Luleh 30 W (Cwgy Sl wigo 1o sdliwl (Sly JTow!
il 3 Dalle S e 3 9 JU AL (BT (ols5 b (Gl Sl 4 oud plmil s (il 98 &7 Sl9lS S iag
ol 30 Sl Sy Sl owhign (Sl gy — Ald (w39 5TT 95 4 Cunt )1 & b3l 9 S le allae opf 3 Bua
AR o JWET 1) did <399Il Al § g0 0y oxbas diwlis 3 ogkke § W oo Wyl 1) diwgy i OB g b oyl
9 R Pl b atie Goge (IS P99 e 9 (9 (FIFT P9ug K Sl odliiul b Sl S39999590
CadyfS (2 JTLAo Cled i T 518 (230N D590 (ol 53 (48T § DL S (eled 42915 Ao I oS (Sl
A (331 39 s (S S 3 00kl b o313 o oo AD g3 2 SIS LD 551 9 ogin9l T 35 gl 1 3
Ul 457 810 Ul 29Kwe S palal SO SIS wry dag0 W (S0 Wl 50 a) Sem 0 Cwld  JiSu it
Sl cwilin CawgdT olgd oAU 45 39 4 50 56/7 oty wled 4915 .l 4d o5 K4 by b diwgy— diud
SOy 45 W18 OLE 1) Ao yd 46 caukh 0 i 5 JICubie 8/12 Kb Jade ( Slo (Sl ilodT ol Joho ST
9 9031 85 o ghdliul 2y 33 (S8 (2950 Ao Cld sl Sl (S gy Sl § (S PSSR (o b SIS
S ok 0T 9 (Sl § 3 Ol 1) Suow 495 ad Jodw Caow S 2L 818 Ol dg5 3 AT L0
Al 1) COb (cwtigo 1O sl Jauilly ( 50933 Bl 53 o plonil DLalan .ol ol 3-8 IS (893 2 awdleg yud
Gud 9 Olyg b dwgs b ol w39 fUT Cunnld &5 wdd 0 Ol adllae ol LS L5318 QL 1) o) Sgm 9 03
Sl wige 4 i (S 7 (Sl oS sI9umel § o gtaieiz pail EO (K39 5Tl wal [/ oo oy o las/dilii
ol B3l (KD 9 Sy

- /

diwlis ‘w)p):.f” b e ‘;lg PRV PR ALYV 7Y q_’)lo.ud’._g s ads” sl il

&Mﬁb%ﬁé’fdﬂwkswy J’Ja,:jq-c@%'.\UTA@‘J«&SW'wb‘;c&ﬁwx*na}fc&ﬁwxyéﬁséﬁhﬁb
05433222508 - it Ol 35T ol (5 35 n 5 ol e gmat 03 5 Skl

ek

E-mail: Ali.fb1973@yahoo.com Ol 35T oKl (s 05 ol ¢Sy e 3,5 5ol

FkkK

ol 33T ol o s O dorls 5 ot 098 JLskeul

1403107121 o5 g 5

1403112121 : . 3y 7o


mailto:Ali.fb1973@yahoo.com

59

ol biosgume wwlis (Jb ! b oo g0 aoldl
ward (Sl ploiul alos 1 (om j9 5N 50 810
Sladllao 55 45 ladd (F310 9 63250 (ol ol
30-28525 ool oo VR QT a Glizo

oS OUye ey, 5l S ol jords (o )bye Ly
a4 Wog,S iloads i’ Sl 9 Olibews il oot (siiSTg 31
Sl ojglinsia (Siglem 9 Soid LS Hy Jdo
E5 byerdy 5l aiws ol Gllpe d929 b s
L0 1,18 sl (o8 (6515 5oy 5 9 o 555 Alamd]
el 00,5 dgazxo [y Cawgy Sl cwaigw 5o

e b Wbl (b Sgyelle al
30 9 Gl ol LSClS odigl 1,85 w1l (g0 slruslg
S Jolmo Wjgo 4 &5 ol (Sl gacdl yiiey
39 o s sl Sig yelled Z M5 0929 Sz
9 00, Wl Jokw z,5 il puibjle g LSl
g JUsl ( Jobw g, sblad his 4 S5 ol jpas
S 0 Calos Sl ¢y gaaliT i 3l g 00,5 gike Slgo g

9 b (oo o3lo S oylas pgo oy oyl p ogdle
el BaSgigdld wiile Jld Comsy Olusy 3l (S
W (595 ol (KT a5 Budeny i 9 Slgid Lo
oRg & (LBl wadge )0 (9,50 WS (Pl g (e
PR g Sgud WS 0 g9y Badgo ool E awlis ol
ol g oI e Gl (Jokw ST Sy b
oS Lol glas )5 gl (Jle il G w |y oyl coled!
35334-»\-;560 &M

Colw 4 Cawl (ST dwd - Awgy (w595
g asle piy Gl l) Sae8 jhad b ol (wlbdo jo SUI
& Aol (Gumy dw g Jorlito (w10 Glgi (o0 3250 (0]
b Byl ool 7008 0l Jolo ) S5l
O 51 LT J5elss 105 caiimnd fad 3oyl B ainlits
<l Gilwil glp wcagby Jold g wS (oo (Jlesiy
st 3955 Jplomo 4y 595y g 45 ol ¥, cunsl (559 50
G lody ) aly oy (paie bold Glgi oo canl o5
Owiliigy (6ly At = diwgy (o 5958l 5l cglite b
o)l gy (nl 0,5 eoliiwl Ko pmody po ey SO
S pudin > gy alloz b Jelxe 51 U aps 0
o WS 0 bl 1y el ol comiced LS9 o3l

2o 4 JUeb o) Jole b 9,00 30 oSS (g3l

v b (KB gw 9 (2l S5 oy = y9 2> A0y anbl

SBud g Ao

2 Gl G gl g el (285 ey
dlide Olasagd plp j0 Bl sbplasl 1 cdadlxe
Sl 5 b (Su5ed o] alex I daxe
.. ) 251 s
Sy a¥ (PP olee &l pogdle ol ki
@ 1) B il g WS o0 Joo Lo b (s JobS

Sy . .83 . o
|) P g0 RO (yahxod Cowgd ..»Lw)‘so Oy ‘_gl.buslg
(S0 ] oy WS o0 i G538 G5k
wilgi oo (ployd pae Ljge 50 g Wgd oo Sbml aps)
183-9 . . . . .

g 59,55 49 ;e

L pwadge 58 o)l dod ST S0 (o 59 5
LIy SUWIsl gbvcan,ld colu Kl &5 col oy
(SN g WS (o0 w2l Jobw 7,1 0 5 5l i
1 Bl ol P an3 oo 13311y Joko joled 5 s
Loy glaygslh wile g JUd Jolge b plyi oo
Bl silwil g o3 dge Slp 2955w WS LS F
9 oo (o9 Sl SLII YL haw P08 508l
Jro sl JTows! salagails' & 1) sl puliss J6 plgs
e 30 o)l Ao ST Sy (o 598 0SS (0
Gaw;,ls coln B udo 0 ojlo] &5 Canl Cawgy cdl
Sk W)l 9 Jobw gy w50 5l 5l ali b (Sl
Iy Bcam )l ol P050 plil 533 9 iS5 o Sbiny
wbe (olge 0,8 Ik Jld cum b plyes
9155 S ln (29550 b Ol 5 b wl) gl
SUI oY e Paes See gileil el
cel Ll pliid BB sl Sho 9 ool g y9,5Sl
S ,yl8 (sl JTews! Sl dils dlgo 3 aiws ool a5 0l o0
Cowgy G3lwil slapleyd g oo ad iy slacudly o
W oS 3 olalyd b oy S cawlias X0 wialy
@ 1) ol ey Cam) g Col HBE5le Cany b
FHAS o Jod Sl pwiign 33 3l b oole Sy
Pl g (Shvus ST awlis o5 wisls 5Lis Ollae
JB b 4.0 o0 S8 T 41 g wrd 0 Gul3l 1y gk
2 g2l sed iy aulis 9 055 See $ln 2
P o slann o cole cawl ool ploil s 59 Il
08 yIoaslis o 4 b idls az ,51 0,8 Jleb 1y awlis
S a8 catwlind puiSs glao| LS Lw 0,15 9929 oy Lizxon
oliize W illy ol 3929 b S o ouay 1)
Wlidd g o Sl Glacoms I Jrailiy Rl 4y



1403 Jlw 4 oylosis 32 0,90 ooyl ! (> y2 & g

I pRAlT G o wieys cdbys Iy (pge
Lo ealaiw! uo,.n w)bjra.d ‘5|.DJ5L»:

23 Jolpe Jold addllo (pl jo 4, )15 4 glay,
b aiwg - dwd e il gvcan o Tul il
Olas 5 b g dtwgy = dwwd oo y9 58l G951 coliswl
poo 0y g deml Sdgyelled catwlid (olije (b Sliso
gy 3l oolaiwl b i 1o (p! (g o0l ais L
Sl Gle G FerNl GeSwg Ko 9 (g,
I bl coS 5 frd gl (wiiab 3l (5998 590
kfiul&o &'9‘; ‘5).;0)4..\3‘ ‘5|).g M OS”}T o Kiws
&l Folo )5 TIUT 31 g (sl )0 45,5 3 Sl Jao)
O olod 3913 ccuiamod .0 ooliiwl (S y2 (ples cmns
Gl g of Lax lime g (Fwgdol Glime ot sy
Jebxe bume ;0 Camyyls @i 9 0> byl $lp 09
b Sbas cddlad ol SSoslul wlawd 8L 03
ade Lo gadlio o,.oﬂ 51 eolawl b g el
lgogogm 9 woiyl (wos oS shudliw! awlis sy yS
28,5 b3l 19395 59,51

s Jebw s Jol o 09 cSL“’OS‘}T cdwolol 39
Slooddy uSojlul g eaww)ls g9y » Cawdlg s
b plul Jolw Sdglic called (ygoil L Jolu
PoswgySao  Hl ooliiwl b s bJelw  Sodews
095° adllo 093,85 oudlie (Llugy (J9 Sl rgSuwg ySor
b plil gy (b by g $95 p oY

&5 ) sbyhee lamwlid/ ybye b (1 ogF
s Hloud anwli/ 6590 by Comaylo b bl sbags

a5 ) sl bge lamwlis/ybe b (2 095
i jlog aitwlisl U ye Ay Comylo b T slags
Saigydba/anwlis/ e L (3 eg)S

o yls b LT Ges) a5 ) sl bige (pgo o pmdmwl
0 Hlowd 090 0 1 dul Suig el aswlisd/ Uy by

B L ige 50 eud olml glaes 15 095
i Lo (5 Il ¢ylomaily) b !
SBrS ) o 090 HB 10 09 hge B Jold 09,5 2

b g ool slml @)y s sige iy Cowgy 595 2 Slopld
Oleyd (U8 09,5) Syl 355 L ooy aisliv glacuns I

60

ol 3 Bas aods ek 4 TS ge plges
395l gy A WA Ceyld S Arwgl (B9
Pler (Sl )) Callo (plgs b diwgy - awd
(v d9nt2 2195 3 (2L yTLas cudled icamlin (SlSo
GBS oyl 9 Cowgy Bl (owiigo o esliiwl (gl

il wiog Wyle (gl cnl Slaal 5 @80 Heb 4

b Cansylo SO ol laiwgy - dud Cansylo S lu
O 90 &5 diwgy - Awd g 9550 gy I ool
9 pgo oy ojlas wiwlld I (oS 9 dwgr U h
B Sl ) s Sig 9l !

(o B SHy ey Cannld (Jbdasie
Sl Jolds opl oo il s 10 (Silo g (o ool
Pl ((olod argli) (Swgdol (plss (53999590
590 g (Cash o G 9 Kb Jame) (Silse
ol b po (b 319

ot yls 2Ulg 25l 2l ASbas (Pl ()
& Fowgy Cdgis 0 ) pao g pSL ol Hleo o
c S Loyl g (gdy9l (wsS s slndliwl 0319

1y Comnrylo LT Aol cpand [ Jobuw Comons (b 35
S eoliiwl b 4l (ol s b ol (oo (Gilawil Lo Jglus
9 Sk Gl g ol plxil Candlgpad slaJobw
O oy Syl (595 B Jghw ST

2 (S90930) 055 dgmte 30 (a1 (b3,
Joe S 50 05 Sgute wulyd & 0 Gyl Jomniiliy
(550950 Slalllan) (Slgn>

L gy 9 dlge

29 A (s )15 by (o) 1 4 axdllao (]
SIS g 9 (21 SapS ) mao )i O dwgs — dlwd o
0930 9 2Bl 5B 90 10 Giagl cnl 331 o0
b cilizho (sl I 1515 dmslio o b 3 ol ol
el 03 a5 ST 43 40 glise bS5

4 )l g o135 0olo @) gL yige 31« SHy9yd S o
w45 g 21 o o0lizw] axfllae 39— Coros lgis
g dgad b Jold 09,5 B 45 Wil pmndi 09,5
p9d 09yS (awlid/ybyg (b Comyls) Jol 0gyS
095 9 (Sl Sigygllonf anwlis/ (b9 (b Comsyld)
0yl gy gIlad) ainwlil 6 ygr by omsyl0) g



61

S b Ly yl0 hnogi 2.2

S3998y90 b3y 2.2.1

Sl eslawl b onds (ot 59 iSIN (gl sld (559099 590
FIrS DeSwg S (g (P9 peSwg S
9 b baigel ad qwyp daghs 15 5Ly yo (Sl
a¥ S Loy a3 gbal gy Ak
g ka8 wiad 0l udgy Sy bl &1 yb I MM (wlidiegil
100 (iloo 31 (o2 aeal Sl38le 5 51 ooliiw!l b SLII 21565
o Jodes ool (6 S0 3ldl BLJI

Wl wnl Glp Gipe PG9S g
oold iligy (oo Gldasil ol solaiwl aiwgy - dlwd
0ls 5148 ouiiS 2oz (59 (w9 AN Job 50 (w5 b ouls
PeSwg S Julod gl SUII 10 e a¥ S g wa
e 0018 gy (59 (S9N

(Fwiinb 2.2.2

Gl oud Gamdd J5 UL L 08 (aole (i
aid,S A boan)lds pluowd ooy Julod 9 4 5o
s yio ilw 4000 G400 31 slodgumo 4o Lrcaub i
b ol U oledid Sy 1 eoliiwl b il eod
il <83 L Sl B4 cggezme 3 L plall Jlowy S
Jlos! st (60 ()5 9 ©f Gl 5 w5y a0
0,5

Sile (215,122.3

b g ool y90)T olfiws 31 oolisewl b Swilso plos
Waigos .o 2l Lo (5lod 15 (39795 50 5L Jobow 4
C s ez 3 6 Sluwi 4y 29 o yio oo 10 x 30 slasl &
9 (S i i bl 4B 50 yioee 5 (59 piieny
LN (6 S 03I g G Sl B S (] 0

Sl Uiy 224

JEE ST P WP PSR T Y FCHR R Y JPSI PE )
a0 25 loo I geil cnl cd)S L8 b)) 2590
430 10 sl 5 &5 b oIS il az 50 600 G o1 5 il
ol Sigylop 3l U ad plowl 4B 4o of 5 Hibu
ol Sl (st k) pge o3 3 (ST (o9 yun)
g adlio 1 an lo

b (NS gw g (21 S5 oy = y9 2> Aoy anbl

2 ) shd g pSeilnl Giyb 3l p5 5 Sgute olime (N
b gbadiged waled 3 b b3 14 9 7 gy,
S301 555 51 g (§395 P9y s I ool b (Juwgy
M Sjgleund (owyp a0 o2igl 9 ke gilon
owible 3BT ygo3l 51 colaw! b 3 ooty Laoud ,§

8,5 1,38 6 Lol Julowi' g g o8 9590 4 oSS,

[ awwlis / OU)% @.v ‘sug’;u.u.g)‘o Ay 2.1
P00y sl Sigygllun

12 cound b apillo b oo (65 50 log by o
25 (5lod 30 (cummblito (405 pd Comxd .ol Jo> (F39 S0 o
oSed g Sl Jodxme Sy 4 e oSNkl a0
Jol5 ysb 4y (g o y0 9 Al AilSTaz job 4 .09 o0
Ldlaio .o Jo 3Kl a2 50 90 glos o sl T o
(P39 20s01) pgo oy 9 (39 woy0 1) sl g yallen
wlic a4 g oudd Jo o Sl a0 25 gloos 4o
Lo aslsl

@ ol b ey - s LSl ¢lp Jo ol
P90 02 9 duwl Sig)glled catwlis diwd g g (ylgne
R olhg B el cud F g lge aial ol
9 sl Siig il - a6 ygy by casmliddl 59
S5k g 0y - vl S gIln] aiwlitdl 6 yg (b
iws SO w e dlflos LK 4 Wub
Jgb & ad J S by 5 Ay — A (o 59,5
1> sy jgm ad G pw glacny 3l oLl b Sl
oo 200 iy a4 g 09 sl 16 (25 g
ogmodd] Jigd 59y o (ot y9,Sl glocuumlo
4>y 25) @bl lwod jo o yeuSUS wad (59l e
S 3U1 gbed jo cslw 24 oo 4 g (o Sl
gl g0

sisle ilwablin  lp  x;  Jole
sl e ds Hlsy 5l esldiwl b aiwg -
eoglie U ol ol cslw 24 oo a3 (%20 T Jolxw)
o )Ls b g3lwablice 31 -l al38! OF iy 5o
Sl ols B wiud asuds pubatli )b 90 0 b JolS' jebay
P95 0595 10 Celw 4 Lo &y pww g gl i SLSI

L

Srd slawyld oy 9 LUl 4 ph ok
105l0 9 o0



1403 Jlw 4 oylosis 32 0,90 ooyl ! (> y2 & g

9 Julowi L iSL 0l 59, » P00 (9 b bl
bl ye Wl bl ul 5 Jelb mls
Arwgs & Cowl Sow g BCaw)ld U sSbuas glrealls

S oS S o 1, Gl o Sl

Jobow (F by (39031 2.3

3y » (L929 sboJslu) (obge (slocusdlypmd
L Joku ST g Sz U aind oold s bian,ls
9 JPU170 b sy (o 59 Sl (glacunn 15 .09 (2L 5!
Codlgpad slashw wind oyl gy e b
24 amiio Sy 3> anylo 89 5 (Salz/ sk 1107)
5 g ol il az,0 37 glos o g wind aaly Sals
i 99031 wad sl st (g0 (S o)
Sloody i)l gln 793 L glsgy 3 Jsbw Sloows
w3 eolaiwl b e ©ds Lal plxil b Jelw
b (g S 03I STl (gl g S0

b bdsbe (oiugy S9! Sy Ko 5IUT sl
b Joll gbdelxe b g wind col wsull)bols %3
b Lo ls .oy Sins (%100 G %50) yuiio slacdals
30 el 24 Gow 4 g wials loyd (p Pdhw (5 Jukel 3K
CoSawg S oudlin jI S wad s S 0,65 S
L9y (S9!

©ol30390 ©ldlas 2.4
o pll (s clallls caley b Slga> BilesT
99 as; Aw & ('b)f 200—180 Oy 8D 8—6) ) ‘5Lbu»9.o

9o 0 daml Sigyellen aswlitd /(b9 Sy 9 asmlitd

4

Sy Cawgy 69y 4 (b oo 18) lopls laps;
5 1 Uaca o b Lo s Sl gt g o o sige
Slp 39y 14 57 1 wan 4 g ains (loyd (Jys) S i
olsS 3 eoliwl b wisd S 18 LB cod gogme

Jlazss

S 59) gt b 5,51 2.4.1
23 (g Gaiged g Wad by b fige 4 595 50
dblio wal ol cslw 24 lp dloy,d %10

39 9 orbemS5lod b 3 ani (59y50 4 Caslinss &)

62

wobod 4 gly (g 550 31 2.2.5
o3 by 3l ooliiwl b Of (wlei aygl (g o3Il
695 221 31l 9550 /5 0,8 Sy s ol s
46 15 31 g T oloos 41915 9 b 0318 1,5 Aig—oi 6
Loww s cmgusl olime U ad cud G glwos o

gl (b3

039 el 9 ©f Cda (g 503103l 2.2.6

Jolo 10 aape oo 10 x 10 olal & e ylo
ity clind Bl (Sos Jolxe) Sl Bl (oK
y9abad GUT loo 4o celw 24 Suw & (7T/4 59,902
3 Jed Law,ld ogum (g S0l ol Lis b wad
o g gl 51w g Wl (LA 059 a9abes
10,5 Ao 5 alolro 3 eolaiml b ol i wwo s

WU (%) = (W-Wg)/W, x 100 (1-2 aales)

h ol iz 5l b ois Gull wwys dole ol

10 x 10 olesl 4y Lrcamssls <39 G (g S o3Il gl

Oliud 8 (Sad Jolro 59 53) 28 oo 4y gy oo

1 5 Latigas ik 010 51,8 (liad 3l (S Jplone)

TP U Wad (LA5(0jg oubSiS g puSls
g dumilo gy olro 3l oolasw! b 4y i

Weight Loss (%) = (W;-Wg)/Wq x 100
(2-2 wolxd)

SrSbus culled 2.2.7
lgogdgw Glas Sl auke Wraiges (g, bhud cullad
b o5 055 55 sl ataalis 3 ((sie p,9) Iy o1
9 8)5 18 Gulosl 2)90 sles allaio by 31 ooliiu!
9 Wog olsl b Jelb &5 aladigni (g
Sono LT Glxbo g9, p oy oi WSl a5 o bdige
W0g odl madli g SL by oy a5 wiad oold I8
WSSl cawlo slod jo b S won & Olxbo ww
SrSojll 8L oy sl (2195 c(agrmlisSSl 5
0,5 ol Hlre Byl £ (Sl G jg0 4 gl g 0B
Sgo 2y T G316 wps o 0)la! o g puFo il s



63

yiogil 172 = 836 1 1) jud ol atwlid 50933 cuwl
oplS yogil 93 + 612 & (LAl (bhe b 1)
2 gy P9l ey S LT Ko 0l
o 3938 b eaimoylis 1 Jgus 5 (D) 1 pg—as
e N G ylo ol awd LSl & pgo
GBS pge oy - el SgyPlasf anwl i/ oliyg
ol bowls (LS 1y b 0 2y J6
b awglie )0 gyl JRlii g ywgil 37 + 382
il olyg b 9 bl s b sl
Lt 51 g o0 0090 1 Jguz jo a5 jo-hailon .culild
Cojlosl b widg J—aio JolS' ©yge 4 abln lylo
Ol b osbe—mls gl dle (Sl
by wwlddfple b wldd by b
Sig )b/ anwlisl b 59

= P90 6 33~ o]

+3/674 40/4 £ 3/186 0/2 + 1/734 0/2 £ 1/25 <5 5

3 ooliiwl b Leam,ls Jalsi .09 yiog S 0/3
AL Jguz 5o mlbd 9 wb Jdod b Hl58le

! 00U

) #  Average: 61719321 nm

;‘ ; E‘:‘I‘I

%, En i |

] £

d EIEEEERIEGE; S BrIYNEBABCEE
Fiber diameter (nm) Fiber diameter (nm)

b (NS gw g (21 S5 oy = y9 2> Aoy anbl

)90 JUusud (5588 oSy Sre Coxd g Wl (5ol
"""“"9)f )‘)5 [CdP 4

syl 36125

IBM SPSS 1381 oy 5 oolisul b (gylol sloJulos
a8,b Sy wilylg =JUT 9—03T g Statistics 27.0.1
Gygo 4 besls .l elxil (One-way ANOVA)
asdlin ol 50 wind 515 Hbee Bzl + Sl
TSy a5gi bl Cglai 0429 Sxo 4 P < 0.05 polie
! Bog )5 oo (glaum o

G S Azl g Sy
2999 90 s She.3.1

5 osliil b culbge b SUISE camls sz
Wk asle mepSdl aage bl
I ey P9l oelwg S IS S

el ooy Al Al poai jo oud amyd glCm,ls
ol 03ld UL“:“"]' J9u—> 5 (B) 1 Pg—ai jo &S jelailon

W Averge it 108I1nm

. .

m 0 B

Elﬂ Em | o
IHREREER B SEEREREER
Fiber diameter (nm) Fiber diameter (nm)

il OB b (&) Obigr (b (A Toud (cu 39 40N SWI I a5y F9 401 9809 ,C0 pola -1 pgai
P50 052~ il 9 )9 sl D91 (Sl (SW4igni (9) 9 dawlld Oy Sk (2)



1403 Jlus 4 oykods 32 535 eyl ol 21 y2> 4y o

Ok (gt 39 0N SUI 8L olss -1 g

fdsii woys Mo (Sl oI (i03il) sh8 cuSilso 01kl wigai
(503 #5u0)
83 0/2 £ 1/25 172 + 836 oy b
82 0/2 +1/734 93 + 612 walii] by A
83 0/4 % 3/186 108 + 428 ol i, s | alii] O 5
85 0/3i3/674 37i382 (fﬂﬂ_vk»"@})jﬂ:"/wuluujﬁgb,
A ,nH.

PUIST (HA)

HOHL

CHOH

B 0 J:u
o
umu o,
\u
0 ||n .
I‘
L ulun 10m
|1{ i —

PU/ST (HA) PU/ST (HA-PE)

ke O 53 slmo vl <Cigiallad rbosd sl (0wl <Cigralle badd slsle (LN 2 o
9 9] dislid Gl sg2 Ay 5 ulld] O agy Sk iy~ i St s10 S (209 97T 29509 50 5 (&
9 4wlid O 99 b diwlid] U 199 (b diud diwgy Hls-lo 457 Uil S1 y9lai (3. oo 46 ST 51 (s P50 049 = !

AR 20 Ol ) P90 0,31 - el 9 )9t Al U391 A



65

b (NS gw g (21 S5 oy = y9 2> Aoy anbl

Ok (g 39 4N SUI (Mo Lol o952 Jour

() Conks pli j3 iy i Swglho <ok Yl Jgoto Ggni
(MPa) (MPa)
32+320 0/57 £ 13/81 0/12 + 5/67 Ol Sk
2+18 0/12 £ 5/83 0/08 + 1/81 i
28+58 0/17 £7/93 0/14 £ 3/35 walsil 06,
19 £ 62 0/28+7/18 0/17 £ 3/23 el gy Jlal ol zi [ by g o
12 £ 46 0/21+8/12 0/21 +4/13 prn 0= ol &S, el il 00y g

Gl i, ld a5 Jbo yo asolo cawd 31Ty 095 (439 3l

U1y egs 039 84 9y 30 51w pge oy

WS Cawd

o (gl 3.6

Sblss GrmSoiinil Bryb 5l Comylo b (Sl
b ooled asgly @l (B) 4 pogad .ol b3yl (wloed
Comyls a poo oy g sl Sdgyedla (109
OUsg ok Comylo R0 0 ol 1y aiwlis/ b He by
ouddnlis a5 cdbls 113/2 U ply  owld agly
oled 4905 a0 91 (Gl oyl Cnol digd g yiud
owll swdsylis a5 sl ol 614 L ply gyes
GBS el sl Sigyollad 392 . Consl gk (Suwgu]
Db 4218 a5 wled 4 gl pidins
&> eles 3.7

oge3l 51 eoliiwl b bwwyls  (Jyle lwb
(C) 4 ygai yo uli 9 <d)F 418 cwyy 3 90 (Ziwwlo S

Gl 00l 0ol LS

pgo oy 0ylac Suls,; 3.8
Glacuws,ls 5l pgo 0y ey Jlgy (D) 4 g
Jol ceclu 48 b ;3 pao op cilie glacllé

ATR-FTIR .3.2
Sl wleld  gly ATRFTIR b

ol (o 39 il glacamyls jo B S0938l g (5 y—ouly
.(A 3 f,..a;) A oo lasuwl!

(Sl (o195 3.3
plw! 31 glaoMs (B) 3 pg—as 9 2 Jguo
Sl S Jyie 5 Sl A 5 GdS S

e lis ‘Ol—.”)ﬁ Gb 31 ooy 4.;“?.)5)—"“‘ ‘_gl.bﬁ«_m.g)‘.)
Seigyfld b anwlidl olyg b b/ e b

Sl Sigy gl 93y b ainlitl 4L 91 (Sly 9 !
b Ceyls (Sl (plgs ao e L)l pge op g
oWy g Jwb Ko 0/57 £13/81 Licis plsxsw! )b 5o
(Jolio yo ol ol 1) %32 + 320 conslls alais o
St 510 (5l 31 sl aladls jo S g (S o Szl
%2 + 18 § JSwwlKo 0/12 + 5/83 iy 4y acwlii

g

ol wis .34

2alai 58 cod y 4 8L Sd Jolowo 9 O Qi @l
Liloudds eslo u».tLoJ (D) 3 9 (C) 3

] ol oold yLis (A) 4 Peai y0 &5 ehiles

awlidl oy b (U ye b (P90 0 2 9o Gacums I
%85-93 (5 9abgs axhn aw I ) aiwlinl/ (yU g9 b 9



1403 Jlw 4 oylosis 32 0,90 ooyl ! (> y2 & g

A

)

&

e

o

o

g PU

£ PUIST

E PLIST (HA)
=

= PLUST (HA-PE)

Wavenumber (cm™)

@!

=

s

o’ |

£ ]
|

g PUSST

éﬁ " { “ PUIST (HA)

= |

o | PUIST (HA-PE)
|

Time (min)

66

—_ ]
o | .
B 51 ./ R
]
e |
T - 5T
5 ! - P
o
A 4 = PUIST
PUIST (HA}

= PU/ST (HA-PE)

Strain (%)

700

600
500
400
300
200
100

e

PUIST PU/ST (HA)

Absorbance (%)

PU/ST (HA-PE)

O ot 99 T SL il i 57— i (Sl imio (.0 (ot 99 5T (SO 310 ATR-IR i (A 3y gdi
o Ok ot 39 5T (Sl digai Sliud B Ko Jalmo Dl (8 9.kl 8 I Ly Cuw 3 bgy JOli (A p g0 (&
O i il 425537 (5lod 35 Oldud Bb Coi Soloxo fako 10 (Sy9dbsé cclw 24 I

g rfdbed/ anwlis/ oGy (b g amwlid/bhe b

il 43955l ol b 59y Cudd Giko 4 pgo 0y

P o sige 5o 1) own)ls v o9 @Iyl g
(6 pgad) 255 b, B

wbubcdl wldle 3.12
olawi jay 14 51 ey a5 0> LG awbibcdl Sl
e gcam;ls o (ke BB Hob 4 g0 b JeSdes

b Sbas cdled 3.9

Kl oSl plyt 53 Bl 295 olyS
99y 31 ooliswl b 6¥eS Lud il g (woiyl (weS oS gludlies!
83 Jsuz 9 (B 9 A) 5 pgai ab Giulejl HBT Licsl
.M\S‘so Qw |) )LQ.O f‘?

oy pd (s Jodw iS5 9 Ly 3.10
dnts SIS (59 p Cawdlig s b Jolw JiST
G 303] 31 eoliiwl b o ya Sl by, 4 oudd
ok Caroms (U35 jebiio 4y .0l (b5l Jokw (Siloons

wwlidl bhe b olre b sboww,lb



67

09,5 & Comnd o0 0y (59l> Cumnyld 3 14 59y U oy

‘Weight remaining (%)

&0

60

40

. o
100 ¢
- 8
£
Py
2
2w
- &~ PUST
.‘E’ o PUST (HA)
o
3 40 PLUST (HA-PE)
0
o ofs s 2 us 3 s
Degradation time (weeks)
S ———— i gy :
= = PLUST (HA)
wee PUST (HAPE) 3
\
-,
S R |
100 200 300 400 500 GO0
Tempreture (°C)

Curnulative release ratio (%)

b (NS gw g (21 S5 oy = y9 2> Aoy anbl

JreS 09 4 Comid oyl sladiged b gloyo
LSCid Sg5 (895 ol (ol p ogdle Lol aiBl g 381

o

Contact angle (degree)

100 |

90 4

20

100 4 F " )
- f -
60 -
40 -
0

PU PUSST  PUIST(HA) PU/ST (HA-PE)

D
L e ———__'_' -

o PLUST (HAD. 5% PE)
o= PLUST (HA-1% FE)

—=— PUUST (HA-1.5% PE)

8 16 24 12 40 48

Ml 9 45205 (g 48l (Sl pa ST b (wled ($U19) (&0 (ot 99 5T U9l o 27 Dilasiiio (AN A 5 gi
P30 03 0 lbac i 5T (.50 0 - el 9 Ml diawliidl O350 ho 9 iwlisd OB )99 (b (SO )1S  xiawlo 55
Celwd8 b 3 oud o 99 T diwgy— did SUIeil I

G105 4l 595 b (SHT 4igad § 0l w39 TN SUI (29 50 Ao Collid 3 S9u>

/Qb")ﬂ‘glg

dalio Lewlis [ O6
e s (sl gl i3] ol ozt ok
(%o ko) g0 03— cheul el i 59l
0/63 + 1/04 Y sl 0/14+ 5137 0 ;
O8TLUA3 iyl s,  0/12£5/89 0 :




1403 Jlw 4 o,lois 32 0,90 oyl ol 2y 4y i

PULST BIAY

68

!

I ® Contrel
E o/ = PU
r?‘ ® PLUST
/5 itk
w o PU/ST (HA)
® PUST (HA-PE)
2 o
o ® Comercial sample
oz
a
F Incubation time (days)

10um
—

FUST )

10pm

e (53007 (St 315 9 90 0 - ol g Il il Sl 390 Ay iwlil O399 b g0 Gblio (A5 g
T St S gl (& - OOl Sl 28 1 Ly (Y55 Lyl S 55L Hlgo Gblo (. wsTs3! (sS85 ghidlins!
{8 (SO 315 § (P30 0y Ml S 3 I diwliid] U 399 My eiwlléd] (U 99 ho ol O399 (o U399 b
P59 50 p9lal . oS G9 Jlgz I wy ilisko (SO IS (595 1929 Sodw Al Sl (5595 95w 50 ol (o

390 gz Sl (57 9 ST SBC w10 (59 0Ad CulsTL929 Cuwdg pud (S Sohe (9 (9 T

coxf. 28 - .
a5 Wl e Tohes g g iy ek 4 05000
Aol 53 39 (g )9Sl (o )0 Sy S o
9wy olpe & (39 w0y 12) ye b Joloe
oolisw! dimd (ylgie 4 ((F39 woyo 9) arwliv Jolxo
a5 ol Jals ) Jolomo s jgSumy pgo oy (9938l b

. 4847 . S e (e
ascinn O ans o 1 1K sS (gl pd (6 5 S 030
Jolxd 61510 ool w59 58Il sldcannls plod a5’ o
Sy ole ol &5 wswe Jol 4 5o %80 I e
A da plee 4l pwaige gbaols
Dy g0 4 )5

‘.'='.4

2 gl9d 90 s S 4l
G yd (Cawl o 0018 L 1 yguai o a5 Hehilen
9 e Jlii b co sl 559998590 il olos b
A clle ol W Cowl pho i d eSS g9
ARl wld SO okl A w9 Sl
as wisls oyLis 4601)&0@ 9 9ollw (Jlo ylge & .ol
A cdel (o 59 Sl 325k 5l oal wlgi atwlis gl pd
b b poaly 50 w)blely eonmmy ooy Julo
U ooy o,y ool s a5lae ST
WJyloms 5o andls slagys 3 (Sawoladgyud sbog—wl
Sy (i g AL Giin 03Ty (g5 U 2 Wl o0



69

v b (KB g g (2 S5 pao T =yl 4909 aabld

Jsl 395

JyES digai

awlis [ 6y Lo

awlis [ obye b
(] g yallin)

awlis [ b ye b
(oo 0 pf Aol Sigy9lli)

Syl Aiges

Sl (S00g 5 9 diwgy - i (S Yl Lo Liliko (SI0Y T )3 p i oy P I (ST lio y9lai B y gy



1403 Jlw 4 oylosis 32 0,90 ooyl ! (> y2 & g

Gl iS4 baw w4 1027 cm® !
P s (255 = 005 3 ST = S

4 1200-1500 cm™ ! eogume o  SLal slacsy
9 Ol — S sbuil Ghes ol
Sigygdlp lp Nghoo by oigyaad = GRS
5 1610-1630 Cm™ 1 4o ouds sudlive locSey el
s Sl 9,5 Sl glo0g,5 49 945-955 cm 1
g 1700-1650 cm™ ! by omizmen ab oold
039y = gy Wb wlil ) 4 3200-3500 cm™ !
55554 .. o by

wlily,l 4 3332 cm™ T Sy U9 b 90 o
030 03 slp 39 e by pe slte (3)like e g oy lie
Wb olils,)l ca—asglis 1545 ocm ! Sy
41646 cm” ! Sy a5 Jl> 50 el (359 y0e — (359 Fud
Wb 4 2933 cm™ T Sy oyl @i C=0 Wil ikis
bopo ol sog,S Gigrues - () (LS
3294 cm™ 1 4o (el 9 STy )i (sloog ;5 g g o

0257 Slous yalls

SHBs (plg 2 BB sk @ oUHe (b o093
Comtyld a5 (5y9b @ oy Sgue 1) awlid Cunylo
S B! &y awlin] U9 by dwgy = Adwd
oSy abs o S g JSwlylKo /17 £ 7/93
g Sl Lyl gl goasily il cows %28 + 58
sbcwnls g9y g 0 adle 0 ol
Ol 50 &5 sl ol Gl wl Sigyglla iy !
ool Lol oYl a8l Cel annl Sdgyelln
ypan Lo adlllan o Jlbo ol b 9P ais slsoun!
& b 50wl gy |y Syl pllitul pgo oy
[ ohSes 5 Lol @l a5 wdl Gials aomuwy!
SN el 5o 1y (pelde L8, 45 iS00 wnli
Olgteiw] Cdl owuge Glp pe— op (0978l L
65..xs.>; oo Lo

ol wix 44
055 sbolewily @y o Sy S of ol
e 9 o35 Ol i ©de )0 Canyld (2 llgF 2 g ol
Ryas 35 &5 jehailon 0,135 0 15T i dlge Jols

70

p9d a¥ yo Jobsd (Jliged Judo 4 (Jl (pl b
wul s cdl als wod bl b 4 pew g
Sy 1y Comnyld jLS L aSI)UalS Jly b (S5 Wigw
oo line 2 Peai j0 aS Hebled (Jo | RSV L
J:d:u G é; S5 @) .Ms_u .é)ji dg—>g & PR
‘SJ bizo o QT @’M@a 3l g og Las> Cawyylo

49 . . ) _
OLeR g pa SLLABL b £abg0 (p] &5 S (5 pS ol
O, Slgon

el GHe=e (Gl oSy S Jidexd
il il 4 ye ol Bl Awg - Ak
Seigr)ddbd [anwlidl b9 b 9 awlid/ ol b
(D) 2 ygai 3 a5 jeblon 5,5 amli 1) pgo ool
390 i ek 4 (e (b (6l jd ol ouls ools yLis
Muuwm)).og.\dam LRVE ) Asaw i ‘_gl.b)...d
07135 aimd by F 55 )90 aod 43 .3,10 3929 diwgy 9
0/675 aiwgs byz E5 &5 Jbo j0 g aids jo il
0y dwgy - W LSl LSS a4 0g aldo jo
9938l WS o0 dwl ol o9 Sl sbadiges pled
Camd i[53 g yud yhad JdlS & porio dwl g ol
S| Sigyolld Sawil LSl 1y o diwd 49 diwrgy
Iy yad Gl a5 0,5 wdgi (B3I (SO Sl lae S
Sl 30 pge 0y 3929 ol y ogdhe sty lssl
ol 0y atice piio |y diwgy g Awd o g0 ddewd
& Cond pgo oy Jolmo Jiml 40jefmg 4 odvuy

MLM/Q‘J)’J <k o9 ‘\MW/C:U)S'.’. ksl

52 . .
g 50 0318 S

ool oyl3S ol en g SUrUCU lawgs 4ol gl
Qwgy — dwd bud o woly i a5 el
Slgo JEa o gl Jdo 4 dwwd ol conls o 59 I
53 . .. o E
] gy 31 58

ATR-FTIR 4.2
2 el alls dlp pRbe b Sy
TS g yord Wil a1 bgy o 45wy -l 3393cm™ !
39 9051 S g yiad (sloog )5 ouazy (AuitS WLl g
ood oudlice Sy Cowl groulign HLusle
[o5est = 39y0p = 25 il 4 1369 cm™ 1 s
039008 = ST = (255 9 B39t = 25— (S
g 1152 sy a5 b ;0 i 00ld G



71

9 (S My gt 4 &5 Cewl b yo o (6551 Sl
9 Lee b.w,: a5 )}bul.o.ﬁb ] 00U Ja.u).o LbJ,.Lm )....L
B o oles (_uLu kY] 3572
0 el Sy Il awlisl G yg1 (b glocams,ls a5
Jobw Jlail 9 wily lp (godtlae byl wilgi oo pgo

oSS ol

ol 00l 00l LS ol ) on

Sl eles 47
J8laz 200-250 °C ey (slod yo Lrams 15 (439 sudlS
9 Sk Gl SQop 009 4 Cwnl (Kae &5 O
00939 0g 0810 Comms g yld Jlws 5 calo
ol (a0 a5 310 (falS' |y 430 £ 5 (S5 yebd pgo oy
Comd pouly (S 59k 2 9 (5 poy b i) o i @

77'74..>5..'.’3 ools
pge oy ojbas Jiuls, 4.8
9 99— Hhuly Jol sl 24 50 poo op e,
oy %0/5 sl sbe—wls ol %41/3 o gmd
Gedile 50 b Cud ey SiS (359 4 pg—o
iy 4 e gley (IS5 g %) pge oy SV
5 sly Guley Jboy ool o, %55/6 o %79/4
Collio (§39m adgl U2l 3 p35 Sgmnte 3 Fi9r 3

Jiseo 3590 5T (3 30 a5 s G55 (6l o594 ol
9578 .|
o )

b yShas plys 49

FB b Shas culled atwli/ obye (b oyl
iuyyls a5 Iy ol LG 095 51 1) 2y
JB Lo pgo 0 awl Suigygdla/ anwlid/ bye (b
iy a4 ke (Plg yhE g wdly (L ) e
0/63 £ 1/04 g ¥ Luis yidl (gly yio ko 0/12 + 5/89
OIS askdls eyl weSeSeldlinwl slp e e
(FPS Ol 5 g Ludgighh 3929 4 pg0 0 (2L SLaS
- 2 - wSgun -10 Wik 0y ol smes
Pled bl a4 a5 dad 0 0010 i vl SogilS
B0 o aus b (4L ol xS Lo

9 ado 9 o Kod 9 Kild lawgi vl plxil Widlao
ol 3 Al @l pShas cudld @l ol )Ses
84_82...\.3560 ML |) uLuS)J

b (NS gw g (21 S5 oy = y9 2> Aoy anbl

SR Cwn,ls o, L) cCuwl ouis osls i (C) 3
a8 90 51 wy aswwlitdl (U399 (A 9 aslis/ 5l e S
o I 0l e sylwb
240 31 (o oo 0yl Sigyglluaf awliddl 6 yg (b
P ey FVeb ploy sy Jolk ey a4 aldo
el sl 3923 4 pge o Gl slacwm,l

ﬁ«ﬁn-“‘é

%394 n 8313 S pg0 01 33 Sazgdy ok
Olid Bl (Soi Jodxo i cod b (D) 3 g
U Y ) W
%33 + 625 ,lado b 1y wide o YW aiwlisl o yes b
ks oljem b Comls a5 Jlo jo wls olis
A pgo 0y o098l 0,5 wis |y of %2/45 + 199
5 olawd L (Sai Jodme oda o)l
Jds & Yaso! a5 coow, U7/73 £ 558 & g sls ieals
Golie &5 cubiadgil  Swleg,l lisle
3 bl JT wgs (glanlliae > oo 3,19 1, augdy s

Syl

sy o0 Sgmate ) (eSS 0 (e gLyl 59
Gl ezl o oMol @ik 5l 1) ol ciz g

66
...\.béso

2 Laiges bbowwyld aix blgy b3yl sl
20 ot )ld & 5o widl jeabed Clad 8L (Sei Jolxo
A b Canmyls 1p) wunl (Fbo Hlaws C8l (pwasgeo
was Gl Bl gl gilwaian) U 0ol @ i g jod
G Syl 45 45 a3 HUS £ 700,58 palyd
9 Ludgighld vazg Judo 4y wilgi oo s oudlico pgo oy
Jolge (ylgie 4 a5 wbl pgo 0 50 Jgid CluSy plw
sl Sgyalle (0938l WSS 0 Jos Sugdg i
Gadl L a5 ol Gl 1) Camyls apd cabls
el & gl wcwl Bl e g Suse
FE as ads 45l e GleginSmal Soigyglla

7068 jiols ol ly =d

b Syl 4.6
b ol Suigygllee (09381 b diged wlad a9l (mals

(ool 3 oSy (JomSgrump) of (ole glaog,S
L pgo 032 (33933 b geams (gl a3l "yl bl



1403 Jlw 4 oylosis 32 0,90 ooyl ! (> y2 & g

4 Cuwdbgrad slasbe &5 add0 LS ze—dg
4 9 blele olw ulpdl wulyd9n (295
<k 9 el b, <k
Wilodams  pgo 0 pdal g yla/ anwlis/ b e

‘SLDC«MA.D‘é

aYyp) pgo 0y g sl Sgyelld 90 2 Galo Comyyld
a5 Jo jo w0 obld cadligmd wly slp owbe
2P JB dehi Lhug) (S9Nl Sy S pglad
ol S sobds .S 0 a1y Camylo SN & b Jgle
P90 03 9wl Suigyalld cuS y A5 W o0 lis s
Iy Bl yls (2l g 00 )5 Colos Jokw 7SS 5 (&St

il oo b €l (cwaigee oo 1,5 (sl

ilaws olalliao 4.1

20 025 daw Jal 395 30 45 apd e LA B gl
095 b @S ol cauylo b yloyo e og 5
ol ol d4 97 sbjg, U Jlb> ool b.cdils J s
SHoeaS el dde ke BB b
Oty poe oy = gl SCigelbw/ anwlis/ (b ye
@ S 5l (FglaT g olo (LA 14 39, U 1) 035 GO guee
ol piiS 0g,S

elededl ol 4.12

ez Jold &5 cunl Gloduzmy sl o35 ogme
Gibwil 9 Phgpd (Sl linl [ Sliges al> e
wdl3T 9 Boye o S Jdo 4y Slisil w0 by
G Jole (bl Ao o 50 bl o LT boepe oSG
(Phgrmd Job 50 WS (0 d9h 055 4 SeiwgSU
Sl O 9 00,5 Wyalew v oo A blwwdlig pd
SET 35551 9 ogdioo p8) Cushi cxge 45 WS (oo
JLsle @l dl g5lwsl ao o )0 uled jo .09 5 0
3551 o0 Camwsd 43 0,ligd Iy 395 rubs
&l g JU S 5T olgs p (gOu—zio lalhae
33 05y 4 ewilos 5wl sl Sigrelld (g3
% i . .
obhes g (g9l LS I Jols g2 by
SHgypdle a5 ol S
S 5 Jxo 50 1y gilwda = 9 ool Il
b opge oy 45 wisls lad *olled g b aiciy

ol el

Eopd A (GOg—rty gy Sg—td 9 O Wdei w8l

72

Codlyg poond b Jolow iS5 9 Ly 410
el ol 00ld ylid (C) O paai jo a5 Hghiler
JB Hebay sl (LA oo awnyls I Sages
0yl gy gt a6 ygs (ly ged (k>
ol a5 ol (LA 1y (Jokw i) @l 25Vl pge
39 (P > 0/05) cubls ;K50 brogyS 4 Comd (5,0 Sxo
w89 51 Al (6 y91 (Tl oyl bddigns yolw (ylao
kAL Syl 4 S (g i g Sl i35
9 obglS by (i oldlae ol (LS Glse
45 Wiles,S Slgiiy 9 65,5 sl 1) gl ol ol Ken
D) 5 ygai wiSe oS L929 claobu ,iSs 4
wlic/ U yes b Camyld a5 w3 0 Glid pizzod
L 1y (6 s (Johaw Uy il (6 y31. by & o
Ssigyplld Gemlilind (olss Jols & Ylaio! a5 ool
Canoms 9 00,5 Colos Cwwdlig pud ooni 31 45 Cowl dous!
Ay @l & Ll sl S el aad 0 s |
Sy aSly (S gnd Ko cbly g5buil Gl 5 ol
Jrted 39 1) 055 ogwlpdllial 9 eme¥eil S el
sanline Iy otpline qulis i O )% g gl *ylad oo
PS4 sl gyl a5 wioged o)lbl g wis,S

LS (o0 SwS (S Flem 5505l g Lrundlg pd
IS PP P | dod o O
T YL pgo o pramnl g gl awlivl )6 g
Sdgbw pIS5 pgo o (309381 010 LA 1y (Jokw u)
88 5o g Ugo oyt ilallao b 45 818 igl381 1, L929
wisld Lis 1y Jodw oy 3l colos j0 pgo o9 llg a5

. 89 . . o
o g gl sl Sdgyelld 34ls Slaten
2 ol gladghw nlei 9wl p pge 0y Cude Ol

cilesls 58 usT 5 y90 1) mac glacdl
Sobw Sl 595 Syl o &5 Chmgygld pglad
SLIgl 4 b Jolw (598 Sy (E 5y 9ua) b aid 5
I LR U R R S T
4 Comd pge oprauml  Suigyglal anwlid/ (b ,g

Y LYW

()l scum,ls g amwlid/ (b9 L gl
ol Calos 65 550 Heb a |y Jokw gl g (S
oL (Jobw Uy Julidl slp 1) pgo o Jruwiliy boaidl
o &5 gy FerSl @aSwg S poliai .uws 0
@ (F 5 ygua) cowl ond aid)F (Jolw ol jg; cid



oo 4l Gyl LegyS plw g wall 09,5 b awslic

] (6 o

S (2lg3 sl il ylg Judoxs 2
Jgdo g (oS plouiwl Jold (SWlke (plgs
1B ,S 158 (wyy )90 3 ) D yge0 4 SuswY]

S plScias
ISl K0 017 £ 7/93 o630 L
ISy Ko /12 £ 7/18 asaalis 38 531 ol
ISy 50 0/15  8/12 aaslit b y32 s

poo oyl Suigygdba/awlii/bye L O
Jwls Ko 0710 + 8/62

Wog,S cmm ylolae BMS| 34—29 cu—doyLis guli

O O O

A ol ol g0l s b @l L3¢ (P > 0/05)
g rdba/anwlis/ by Gy &5 Wb amie oy
Cﬁ‘ )’| 9 Cawl M plS:;’i.m‘ u.’)JYLv ‘5|)|.> g0 aﬁ-d,g.-n|
S5 Gy el Glau)d Glge a4 Wlgioo gy

O g ‘_;)M oS Ll éw)a

Sl g

9 o gy 3l oolistwl b i Sl Jgde polie
) (P> 0/05) 81y Lis Wog,S crm (§)losime DS
oS WS oo wST ooliwl )90 WluSy 3G assl

S o0 (Sl (plgS Sene 4 yxe
Ol 5 e F1 oado(ylis il yly Jodowi gl
Sl (ple 9 (295w Wb Called 5y, p Al
@ 4 axgi b ocwl oud (qm Sl glacaw )l
SLwgli Zgdg 4 bo (ild (yg03T Wiilo (candini' slocyg03]
canlive wall og,5 ¢ aliko rogyS (v Iy (sylobxe
Iy awty Plgs b dlge bl cowdl Guixi (pl 20,5
Cawgy Sl cwidgn 30 ol yI5 e ls arwgi slp

GO E 5
S bl (Goams )0 (simolaiidgo jobay anlao oy
awlic] U yes b 3 JSicio diwgy = dumd O jguods
ooy aislw U1 sloo jo a5 1y pgo o b cul g ,b

Ol drwgd (Ao

b (NS gw g (21 S5 oy = y9 2> Aoy anbl

SLpoyg—5T 5 il ly S i 4.13

9 by ibyly xS R ol o
8L 09,5 b Wog )5 duylia jgliin &) 45 cadisd (sLo 39031
Gyge d odld colod 0gh o0 &yl el ool plaxil
T g wilowds oyl oylaibiwl il (Kl
! 00y pubiis (P> 0/05) 595 (5 l0be

9550 b Cellad gy il ylg ki
Sl adilaio 9051 & yb 5l aiges (19,500 Wb Callad
Syl o el Aawlie gl mls ol owyy
95 95 oldliw] atwll s, anle aliio (glaiges

il g5 T SV g Sl il g (gl

0Pl (95 95 gudliwl Al

g0 0yl Soigygllea) acwlii/ pye by O
Jho oo 0/53 £ 8/12

oo oo 0/63 £ 1/04 awlis/ b, L O

i o 0/02 + 7/93 asslidl oy by O

yo o 0ivaliogys O

2 ke Gblo (Sl a5 ol plis 1egl s
(P > 0/001) caw! wglizio (g,ylobxe yob 4 cilizio glaog 5
on Amlie a5 0l aid S I a4 il omiin (g0
ol Sl LS zasg 4 1) wall 09,8 g e (glrog S
wwlid/ obyg b cuS a5 ol L Al
Callad rog,S plw ) Comnd pgo 0y - el Siggllas

918 5yl (b S WS

Yo sl !
poo 0yl Sdgygllb/aulii/ oy by O
o sluo 0/12 £ 5/89
o oo 0/63 £ 1/04 aswlii/ ybyee L O
oo oo 0/12 + 7/18 aswlisal )b y99 b o

yo o Oivaliogys O

0ylig0 (odins Q,.o)’]— Bl lis (P > 0/001) oy, u.«i’l...o

‘slics;dfo;gpﬁn&ogﬁdﬁ;)ls‘\g
2O o3 A pge oydwwl Sig,ella/ awlis/ g



1403 Jlw 4 oylosis 32 0,90 ooyl ! (> y2 & g

GO ixo yabas pgo 6y duwl Sdg o b/ aiwlid/ (U ye
dlidy Sguy JrS sbogS A Cond 1) goeme
ol 50 pB) A g eSO (Jele (S
olear byl (g8 Jowily cnasplis beuw,l
ol e § 4d iy o o0 51 (Sl yd sy 35

Srdgl scan s hwily adllao cul (U5 Hsba
Sgrdlad/awliil (Uyg b Glaiwg - atws
GO T95 Sl gl Slge (slaieds |y pao 0yl
ol Ul &S0 gy Gwgy S5 50 9 @2
Jomibizgm b olpon (guSlgn Jolge ilwolil Lis )0
Gy wodyl (oLIual @ 1) bouwls ol gl
S0 (S 9 Bl (oo 53 ou] (Sl o 2,8
Sgud Sl (e 699y Bow,ld (pl WS 0 o
Sy gl g aimd oo &l 035 (G39ae ok g CopS
s (Fwgs sl Elgl Gloyd sl 0yglinenia yium
Iy ofy aiilgi oo yidow L g)lwdinty 9 Ol .05 0
9 055 SOy Fosuzy gyl 5o gl s iy
WSS lged gy (S gdiae)

74

deyuad 9 Jewiliygm (pld Jol> glacaw,ls

SISl a1y Lyl as Wols (Lis 993 3 995 Hlows
Sl (cwigen 50 05194 (( Sy s (5l (wlio
- Lwd 584 pazie HLidle .S g0 S (B aiwlis)
9 ol GHLwdliT ond oy iU (gl pd Aty
ol ] & 055 e 055 Joro 30 1y pg0 0 ol ] yiis
S FYob 090 S Jeb j0 Sloys Wl Sl ol gly
('_.’).m.’ L) WyJ:b @.Ulﬁ wa)lé | C«..g.o.ﬁ:l ;b
RS Colos b oas wisls Glis o5 gogme vl B
s adome ol L ol ey 9 JWbi gl sl sle
Pt Cagll )0 e W pge op (33938l
Aol cdl Jusis 4y 9 0,5 Lyl e ls ouids g 5Lwjb
30 0594 1 (0] .0, S 055 (gl i ] Sgut 9
oo 0yl Sigyellea/ anwlis/ U yg by sl
o> 3 Cadlyo adgl Sl j0 wisls Lis aS (099 dggino
(05 0959) h09y> wlivlel WS oo Joe 5550 jsbay
GOt oy 30 1y bowwyls opl Jaily (paozxed
Gl b mdsil o5 sl s S wST s slaps;



75

References:

1.Kolarsick, Paul AJ, Maria Ann Kolarsick, and
Carolyn Goodwin. "Anatomy and physiology of the
skin." Journal of the Dermatology Nurses'
Association 3, no. 4 (2011): 203-213. DOI:
10.1097/JDN.0b013e3182274a98.

2.Rosli, Nur Liyana, Husniyati Roslan,
Eshaifol Azam  Omar, Norehan  Mokhtar,
Nor Hussaini Abdul Hapit, and Nornaimah
Asem. "Phytochemical analysis and antioxidant
activities of  Trigona  Apicalis propolis
extract." In AIP Conference Proceedings, vol. 1791,
no. 1. AIP Publishing, 2016. DOl:
10.1063/1.4968873.

3.Magro FILHO, Osvaldo, and Antonio César Perri de
CARVALHO. "Application of propolis to dental
sockets and skin wounds." The Journal of Nihon
University School of Dentistry 32, no. 1 (1990): 4-13.
DOI: 10.2334/josnusd1959.32.4.

4.Venus, M., J. Waterman, and 1. McNab,
Basic physiology of the skin. Surgery (Oxford),
2010. 28(10): p. 469-472. DOI:

https://doi.org/10.1016/j.mpsur.2010.07.011.
5.Ghaee, A., et al, Biomimetic nanocomposite
scaffolds based on surface modified
PCL-nanofibers containing curcumin embedded in
chitosan/gelatin for skin regeneration. Composites
Part B: Engineering, 2019. 177: 1-12. DOI:
10.1016/j.compositesh.2019.107339.

6. Celleno, L. and F. Tamburi, Structure and function of
the skin, In Nutritional Cosmetics. 2009, Elsevier. p.
3-45. DOl: 10.1016/B978-0-8155-2029-0.
50008-9.

7.Jiang, Xiaodong, Rachael A. Clark, Luzheng Liu,
Amy J. Wagers, Robert C. Fuhlbrigge, and Thomas S.
Kupper. "Skin infection generates non-migratory
memory CD8+ TRM cells providing global skin
immunity." Nature 483, no. 7388 (2012): 227-231.
DOI: 10.1038/nature10851.

8.Chua, AW.C., C.F. Saphira, and S.J. Chong, Skin
Tissue Engineering in Severe Burns: A Review on Its
Therapeutic Applications, Regenerative Medicine and
Plastic Surgery. 2019, Springer. p. 117-136. DOI:
10.1007/978-3-030-19962-3-9.

9.Chua, Alvin Wen Choong, Yik Cheong Khoo, Bien
Keem Tan, Kok Chai Tan, Chee Liam Foo, and Si
Jack Chong. "Skin tissue engineering advances in
severe burns: review and therapeutic applications.”
Burns & trauma 4 (2016). DOIl: 10.1186/
541038-016-0027-y.

10. Kamel, Rami A., Joon Faii Ong, Elof Eriksson,
Johan PE Junker, and Edward J. Caterson. "Tissue
engineering of skin." Journal of the American College
of Surgeons 217, no. 3 (2013): 533-555. DOI:
10.1016/j.jamcollsurg.2013.03.027.

11. Hendrickx, B., J.J. Vranckx, and A. Luttun,
Cell-based vascularization strategies for skin
tissue engineering. Tissue Engineering Part B:

b (NS gw g (21 S5 oy = y9 2> Aoy anbl

Reviews, 2011. 17(1): p. 13-24. DOL:
10.1089/ten.teb.2010.0315.

12. Shevchenko, R.V., S.L. James, and S.E. James, A
review of tissue-engineered skin bioconstructs
available for skin reconstruction. Journal of the Royal
Society Interface, 2010. 7(43): p. 229-258. DOI:
10.1098/rsif.2009.0403.

13. Naahidi, Sheva, Mousa Jafari, Megan Logan,
Yujie Wang, Yongfang Yuan, Hojae Bae, Brian
Dixon, and P. Chen. "Bioco Mega Pascal tibility of
hydrogel-based scaffolds for tissue
engineering applications.” Biotechnology
advances 35, no. 5 (2017): 530-544. DOI:
10.1016/j.biotechadv.2017.05.006.

14. Salehi, Amin Orash Mahmoud, Saeed Heidari
Keshel, Farshid Sefat, and Lobat Tayebi.
"Use of polycaprolactone in corneal tissue
engineering: A review."  Materials  Today
Communications 27  (2021): 102402. DOI:
10.1016/j.mtcomm.2021.102402.

15. Jang, Jinah, Jongwan Lee, Young-Joon Seol,
Young Hun Jeong, and Dong-Woo Cho.
"Improving mechanical properties of alginate
hydrogel by reinforcement with ethanol treated
polycaprolactone nanofibers." Composites Part B:
Engineering 45, no. 1 (2013): 1216-1221. DOI:
10.1016/j.compositesb.2012.09.059.

16. Salehi, Amin Orash Mahmoud,
Mohammad Sadegh  Nourbakhsh, Mohammad
Rafienia, Alireza Baradaran-Rafii, and Saeed Heidari
Keshel.  "Corneal stromal regeneration by
hybrid oriented poly (e-caprolactone)/lyophilized
silk fibroin electrospun scaffold."
International Journal of Biological Macromolecules
161 (2020): 377-388. DOl:
10.1016/j.ijbiomac.2020.06.045.

17. Bigham, Ashkan, Amin Orash Mahmoud Salehi,
Mohammad Rafienia, Mohammad Reza Salamat,
Shahram Rahmati, Maria Grazia Raucci, and
Luigi  Ambrosio. "Zn-substituted Mg 2SiO4
nanoparticles-incorporated PCL-silk fibroin
composite scaffold: A multifunctional platform
towards bone tissue regeneration." Materials Science
and Engineering: C 127 (2021): 112242. DOI:
10.1016/j.msec.2021.112242.

18. Mi, Hao-Yang, Xin Jing, Brett N. Napiwocki,
Breanna S. Hagerty, Guojun Chen, and Lih-Sheng
Turng. "Biocoible, degradable
thermoplastic polyurethane based on
polycaprolactone- block- polytetrahydrofuran- block-
polycaprolactone  copolymers for soft tissue
engineering." Journal of Materials Chemistry B 5, no.
22 (2017):  4137-4151. DOI:  10.1039/
C7TB00419B.

19. Hong, Suk-Min, Jong-Wan Kim, Jonathan C.
Knowles, and Myoung-Seon Gong. "Facile
preparation of antibacterial, highly elastic silvered


https://doi.org/10.1016/j.mpsur.2010.07.011

1403 Jlw 4 oylosis 32 0,99 ooyl ! (> y2 & g

polyurethane nanofiber fabrics using silver carbamate
and their dermal wound healing properties.” Journal
of biomaterials applications 31, no. 7 (2017):
1026-1038., DOI: 10.1177/0885328216687665.

20. Salama, Ahmed, and Mohamed El-Sakhawy.
"Polysaccharides/propolis composite as promising
materials ~ with  biomedical and  packaging
applications: A review." Biomass Conversion and
Biorefinery 14, no. 4 (2024): 4555-4565. DOI:
10.1007/s13399-022-02814-5.

21. Chhabra, Roha, Vaibhavi Peshattiwar,
Tejal  Pant, Aparna  Deshpande, Deepak
Modi, Sadhana  Sathaye, Anil  Tibrewala,
Sathish Dyawanapelly, Ratnesh Jain, and Prajakta
Dandekar. "In Vivo studies of 3D
starch—gelatin scaffolds for full-thickness
wound healing." ACS Applied Bio Materials 3, no. 5
(2020): 2920-2929., DOI: 10.1021/acsabm.9b01139.

22. Ounkaew, Artjima, Pornnapa Kasemsiri, Kaewta
Jetsrisuparb, Hiroshi Uyama, Yu-l. Hsu, Thidarut
Boonmars, Atchara Artchayasawat, Jesper TN
Knijnenburg, and Prinya Chindaprasirt. ""Synthesis of
nanocomposite  hydrogel based carboxymethyl
starch/polyvinyl alcohol/nanosilver for biomedical
materials." Carbohydrate Polymers 248 (2020):
116767., DOI: 10.1016/j.carbpol.2020.116767.

23. Tavakoli, Shima, Mahshid Kharaziha, Shervin
Nemati, and Ali Kalateh. "Nanocomposite hydrogel
based on carrageenan-coated starch / cellulose
nanofibers as a hemorrhage control material."
Carbohydrate polymers 251 (2021): 117013. DOI:
10.1016/j.carbpol.2020.117013.

24. Amal, B., B. Veena, V. P. Jayachandran, and Joy
Shilpa.  "Preparation and characterisation of
Punica granatum pericarp aqueous extract loaded
chitosan-collagen-starch membrane: role in wound
healing process.” Journal of Materials Science:
Materials in Medicine 26 (2015): 1-9. DOI:
10.1007/s10856-015-5515-2.

25. Hemamalini, T. and V.R.G. Dev,
Comprehensive review on electrospinning  of
starch  polymer for biomedical applications.
International journal of biological macromolecules,
2018. 106: p. 712-718. DOl:
10.1016/j.ijbiomac.2017.08.079.

26. Yang, Xiao, Wen Liu, Guanghui Xi,
Mingshan Wang, Bin Liang, Yifen Shi, Yakai Feng,
Xiangkui Ren, and Changcan Shi.
"Fabricating  antimicrobial  peptide-immobilized
starch sponges for hemorrhage control and
antibacterial treatment." Carbohydrate polymers 222
(2019): 115012. DOI:
10.1016/j.carbpol.2019.115012.

27. Kanani, A.G. and S.H. Bahrami, Review on
electrospun nanofibers scaffold and biomedical
applications. Trends Biomater Artif Organs, 2010.
24(2): p. 93-115.

28. Liu, Guodong, Zhengbiao Gu, Yan Hong, Li
Cheng, and Caiming Li. "Electrospun starch

76

nanofibers: Recent advances, challenges, and
strategies for potential pharmaceutical applications."
Journal of Controlled Release 252 (2017):
95-107. DOI: 10.1016/j.jconrel.2017.03.016.

29. Kang, Y.O, JN. Im, and W.H. Park,
Morphological and permeable properties  of
antibacterial double-layered composite
nonwovens consisting of microfibers and nanofibers.
Composites Part B: Engineering, 2015. 75: p.
256-263. DOI: 10.1016/j.compositesh.2015.01.029.

30. Sateike, Jurgita, and Rimvydas MilaSius.
"Influence of modified cationic starch in a mixed poly
(vinyl alcohol)/cationic starch solution on the
electrospinning process and web structure.” Autex
Research Journal 20, no. 1 (2020): 69-72. DOI:
10.2478/aut-2019-0010.

31. Koivusalo, Laura, Maija Kauppila,
Sumanta  Samanta, Vijay  Singh  Parihar,
Tanja llmarinen, Susanna Miettinen, Oommen P.

Oommen, and Heli Skottman.
"Tissue adhesive hyaluronic acid hydrogels for
sutureless stem cell delivery and

regeneration of corneal epithelium and stroma.”
Biomaterials 225  (2019):  119516. DOI:
10.1016/j.biomaterials.2019.119516.

32. Wang, Tzu-Wei, Jui-Sheng Sun, Hsi-Chin Wu,
Yang-Hwei Tsuang, Wen-Hsi Wang, and Feng-Huei
Lin. "The effect of  gelatin-chondroitin
sulfate-hyaluronic acid skin substitute on wound
healing in SCID mice." Biomaterials 27,
no. 33 (2006): 5689-5697. DOl:
10.1016/j.biomaterials.2006.07.024.

33.  Friedrich, E.E. and N.R.  Washburn,
Transport patterns of anti-TNF-o in burn wounds:
Therapeutic  implications of hyaluronic  acid
conjugation. Biomaterials, 2017. 114: p. 10-22. DOI:
10.1016/j.biomaterials.2016.11.003.

34. Viuda-Martos, M., Y. Ruiz-Navajas, J.
Fernandez-Lopez, and J. A. Pérez-Alvarez.
"Functional properties of honey, propolis, and royal
jelly." Journal of food science 73, no. 9 (2008):
R117-R124. DOl: 10.1111/.
1750-3841.2008.00966.X.

35. Da Rosa, Cristiano, lan Lucas Bueno,
Ana Clara Martins Quaresma, and
Giovanna Barbarini Longato. "Healing
potential  of  propolis in  skin  wounds
evidenced by clinical studies." Pharmaceuticals 15,
no. 9 (2022): 1143. DOI: 10.3390/
ph15091143.

36. Xu, B., et al., Non-linear elasticity of core/shell
spun PGS/PLLA fibres and their effect on cell
proliferation. Biomaterials, 2013. 34(27): p.

6306-6317. DOl: 10.1016/j.biomaterials.
2013.05.0009.

37. Hadisi, Zhina, Mehdi Farokhi, Hamid Reza
Bakhsheshi-Rad, Maryam Jahanshahi,

Sadegh Hasanpour, Erik  Pagan, Alireza
Dolatshahi-Pirouz, Yu Shrike Zhang, Subhas C.



77

Kundu, and Mohsen Akbari. "Hyaluronic acid (HA)
based  silk  fibroin/zinc  oxide  core-shell
electrospun dressing for burn wound management.”
Macromolecular bioscience 20, no. 4 (2020):
1900328. DOI: 10.1002/mabi.201900328.

38. Xie, Xianrui, Yujie Chen, Xiaoyu
Wang, Xiaoging Xu, Yihong Shen, Ali
Aldalbahi, Allison E. Fetz, Gary L. Bowlin,
Mohamed  EI-Newehy, and  Xiumei  Mo.
"Electrospinning nanofiber scaffolds for soft and hard
tissue regeneration.” Journal of Materials Science &
Technology 59 (2020): 243-261. DOI:
10.1016/j.jmst.2020.04.037.

39. Li, Wei, Nazim Cicek, David B. Levin,
Sarvesh Logsetty, and Song Liu. "Bacteria-triggered
release of a potent biocide from
core-shell polyhydroxyalkanoate ~ (PHA)-based
nanofibers for wound dressing applications."
Journal of Biomaterials Science, Polymer Edition 31,
no. 3 (2020): 394-406. DOl:
10.1080/09205063.2019.1693882.

40. Movahedi, Mehdi, Azadeh Asefnejad,
Mohammad Rafienia, and Mohammad Taghi
Khorasani. "Potential of novel electrospun core-shell
structured polyurethane/starch  (hyaluronic acid)
nanofibers for skin tissue engineering: In vitro and in
vivo  evaluation." International  journal  of
biological macromolecules 146 (2020): 627-637.
DOI: 10.1016/j.ijbiomac.2019.11.233.

41. Afshar, Shahnoosh, Shiva Rashedi, Hossein
Nazockdast, and Malihe Ghazalian.
"Preparation and characterization of electrospun poly
(lactic acid)-chitosan core-shell nanofibers with a
new solvent system." International journal of
biological macromolecules 138 (2019): 1130-1137.
DOI: 10.1016/j.ijbiomac.2019.07.053.

42. Man, Zhentao, Ling Yin, Zhenxing Shao, Xin
Zhang, Xiaoging Hu, Jingxian Zhu, Linghui
Dai et al. "The effects of co-delivery of
BMSC-affinity peptide and rhTGF-B1 from coaxial
electrospun scaffolds on chondrogenic
differentiation.” Biomaterials 35, no. 19 (2014):
5250-5260. DOI: 10.1016/j.biomaterials.2014.03.031.

43. Adeli, H.,, M.T. Khorasani, and M. Parvazinia,
Wound dressing based on electrospun
PVA/chitosan/starch nanofibrous mats: Fabrication,
antibacterial and cytoco Mega Paskal tibility
evaluation and in vitro healing assay. International
journal of biological macromolecules, 2019. 122: p.
238-254. DOI: 10.1016/j.ijbiomac.2018.10.115.

44. Ye, Hongye, Kangyi Zhang, Dan Kai, Zibiao Li,
and Xian Jun Loh. "Polyester elastomers for soft
tissue engineering."” Chemical Society
Reviews 47, no. 12 (2018): 4545-4580. DOI:
10.1039/C8CS00161H.

45. Alhosseini, Sanaz Naghavi, Fathollah
Moztarzadeh, Masoud Mozafari, Shadnaz Asgari,

v b (KB gw 9 (2l S5 oy = y9 2> A0y anbl

Masumeh Dodel, Ali Samadikuchaksaraei, Saeid
Kargozar, and Newsha Jalali. "Synthesis and
characterization of electrospun polyvinyl alcohol
nanofibrous scaffolds modified by blending with
chitosan for neural tissue engineering." International
journal of nanomedicine (2012): 25-34. DOI:
10.2147/1JN.S25376#d1e181.

46. Salgado, A., O.P. Coutinho, and R.L. Reis, Novel
starch-based scaffolds for bone tissue engineering:
cytotoxicity, cell culture, and protein
expression. Tissue engineering, 2004. 10(3-4): p.
465-474. DOI: 10.1089/107632704323061825.

47. Liu, Yang, Guiping Ma, Dawei Fang, Juan Xu,
Hongwen Zhang, and Jun Nie. "Effects of solution
properties and electric field on the electrospinning of
hyaluronic acid." Carbohydrate Polymers 83, no. 2
(2011): 1011-1015. DOIl:
10.1016/j.carbpol.2010.08.061.

48. Doshi, Jayesh, and Darrell H. Reneker.
"Electrospinning process and applications of
electrospun fibers." Journal of electrostatics 35, no.
2-3 (1995): 151-160. DOI: 10.
1016/0304-3886(95)00041-8.

49. Pieper, J. S., A. Oosterhof, Pieter J. Dijkstra, J. H.
Veerkamp, and T. H. Van Kuppevelt.
"Preparation and characterization of porous
crosslinked  collagenous  matrices  containing
bioavailable chondroitin sulphate." Biomaterials 20,
no. 9 (1999): 847-858. DOI: 10.1016/S0142-9612(98)
00240-3.

50. Zhang, Kuihua, Linpeng Fan, Zhiyong Yan,
Qiaozhen Yu, and Xiumei Mo. "Electrospun
biomimic nanofibrous  scaffolds of  silk
fibroin/hyaluronic acid for tissue
engineering." Journal of Biomaterials Science,
Polymer Edition 23, no. 9 (2012): 1185-1198. DOI:
10.1163/092050611X576963.

51. Chen, Guangkai, Junxia Guo, Jun Nie, and
Guiping Ma. "Preparation, characterization, and
application of PEO/HA core shell nanofibers based
on electric field induced phase separation during
electrospinning.” Polymer 83 (2016): 12-19. DOI:
10.1016/j.polymer.2015.12.002.

52. Heydari, Parisa, Jaleh Varshosaz, Anousheh
Zargar Kharazi, and Saeed Karbasi. "Preparation and
evaluation of poly glycerol sebacate/poly hydroxy
butyrate core-shell electrospun nanofibers with
sequentially release of ciprofloxacin and simvastatin
in  wound dressings." Polymers for Advanced
Technologies 29, no. 6 (2018): 1795-1803. DOI:
10.1002/pat.4286.

53.  Surucu, Seda, and Hilal Turkoglu
Sasmazel. "Development of core-shell
coaxially electrospun  composite  PCL/chitosan
scaffolds.” International journal of biological
macromolecules 92 (2016):
321-328. DOI: 10.1016/j.ijbiomac.2016.07.013.



1403 Jlw 4 oylosis 32 0,99 ooyl ! (> y2 & g

54. Mano, J.F., D. Koniarova, and R. Reis,
Thermal properties of thermoplastic starch/synthetic
polymer  blends with  potential  biomedical
applicability. Journal of materials science: Materials
in medicine, 2003. 14(2): p. 127-135. DOL:
10.1023/A: 1022015712170.

55. Koski, C. and S. Bose, Effects of amylose content
on the mechanical properties of starch-hydroxyapatite
3D printed bone scaffolds. Additive
Manufacturing, 2019. 30: p. 100817. DOI:
10.1016/j.addma.2019.100817.

56. Eskandarinia, Asghar, Amirhosein Kefayat,
Mohammad Rafienia, Maria Agheb, Sepehr Navid,
and Karim Ebrahimpour. "Cornstarch-based wound
dressing incorporated with hyaluronic acid and
propolis: In vitro and in vivo studies."
Carbohydrate polymers 216 (2019): 25-35. DOI:
10.1016/j.carbpol.2019.03.091.

57. Sve¢njak, Lidija, Zvonimir  Marijanovic,
Piotr Okinczyc, Piotr Marek Kus, and Igor
Jerkovi¢.  "Mediterranean  propolis  from  the
adriatic sea islands as a source of
natural  antioxidants:  Comprehensive  chemical
biodiversity determined by GC-MS, FTIR-ATR,
UHPLC-DAD-QqTOF-MS, DPPH and FRAP assay."
Antioxidants 9, no. 4 (2020): 337. DOI:
10.3390/antiox9040337.

58. Lim, Jin Ru, Lee Suan Chua, and John Soo.
"Study of stingless bee (Heterotrigona itama)
propolis using LC-MS/MS and TGA-FTIR." Applied
Food Research 3, no. 1 (2023): 100252. DOI:
10.1016/j.afres.2022.100252.

59. Aziz, Saliha, Ali Akbar, Zareen Gul, Muhammad
Bilal Sadiq, Jahangir Khan Achakzai, Nazir Ahmad
Khan, Abdul Samad, Zia Ur Rehman, and Imran Ali.
"Functional potential and chemical profile analysis of
propolis oil extracted from propolis of balochistan."
Journal of Food Quality 2022, no. 1 (2022): 4782813.
DOI: 10.1155/2022/4782813.

60. Sutjarittangtham, Krit, Sirikarn Sanpa, Tawee
Tunkasiri, Panuwan Chantawannakul,
Uraiwan Intatha, and Sukum  Eitssayeam.
"Bactericidal effects of propolis/polylactic acid
(PLA) nanofibres obtained via electrospinning.”
Journal of Apicultural Research 53, no. 1 (2014):
109-115. DOI: 10.3896/IBRA.1.53.1.11.

61. da Silva, Cleidiane, Anaclara Prasniewski,
Matheus A. Calegari, Vanderlei Aparecido de Lima,
and Tatiane LC Oldoni. "Determination of total
phenolic compounds and antioxidant activity of
ethanolic extracts of propolis using ATR-FT-IR
spectroscopy and chemometrics." Food Analytical
Methods 11 (2018): 2013-2021. DOI:
10.1007/s12161-018-1161-x.

62. Siripatrawan, Ubonrat, and Waranya
Vitchayakitti. "Improving functional
properties of chitosan films as active food packaging
by incorporating with propolis.™ Food

78

Hydrocolloids 61  (2016):  695-702.  DOI:
10.1016/j.foodhyd.2016.06.001.

63. Balderas-Cordero, Daniela, Octavio
Canales-Alvarez, Roberto Sanchez-Sanchez,
Alejandro  Cabrera-Wrooman, Maria Margarita
Canales-Martinez, and Marco Aurelio

Rodriguez-Monroy. "Anti-Inflammatory and
Histological Analysis of Skin Wound Healing
through Topical Application of Mexican Propolis."
International Journal of Molecular Sciences 24, no.
14 (2023): 11831. DOI: 10.3390/ijms241411831.

64. Yang, Wei, Hongjie Xu, Yong Lan, Qiyu Zhu, Yu
Liu, Shaoshan Huang, Shengjun Shi,
Andrei Hancharou, Bing Tang, and Rui Guo.
"Preparation and characterisation of a novel silk
fibroin/hyaluronic acid/sodium alginate scaffold for
skin repair." International journal of biological
macromolecules 130  (2019): 58-67. DOI:
10.1016/j.ijbiomac.2019.02.120.

65. De Almeida, Enrik Barbosa, Juliana Cordeiro
Cardoso, Adriana Karla de Lima, Nivia
Lucas de Oliveira, Nicodemos Teles de Pontes-Filho,
Sbnia Oliveira Lima, lIsana Carla Leal Souza,
and Ricardo Luiz Cavalcanti de Albuquerque-Junior.
"The incorporation of Brazilian propolis into
collagen-based dressing films improves
dermal burn healing." Journal of ethnopharmacology
147, no. 2 (2013): 419-425. DOl:
10.1016/j.jep.2013.03.031.

66. El-Aassar, M. R., G. F. El Fawal, Elbadawy A.
Kamoun, and Moustafa MG Fouda. "Controlled drug
release from cross-linked «-carrageenan/hyaluronic
acid  membranes."” International  Journal  of
Biological Macromolecules 77 (2015): 322-329. DOI:
10.1016/j.ijbiomac.2015.03.055.

67. Agheb, Maria, Mohammad Dinari, Mohammad
Rafienia, and Hossein Salehi. "Novel electrospun
nanofibers of  modified gelatin-tyrosine in
cartilage tissue engineering." Materials Science and
Engineering: C 71 (2017): 240-251. DOL:
10.1016/j.msec.2016.10.003.
68.Gunatillake, Pathiraja A., Raju Adhikari,
and N. Gadegaard. "Biodegradable synthetic
polymers for tissue engineering." Eur Cell Mater 5,
no. 1 (2003): 1-16.

68. Oellig, Claudia. "Acetonitrile extraction and
dual-layer solid phase extraction clean-up for
pesticide residue analysis in propolis.” Journal of
Chromatography A 1445 (2016): 19-26. DOI:
10.1016/j.chroma.2016.03.082.

69. Pastor, Clara, Laura  Sé&nchez-Gonzélez,
Alicia Marcilla, A Mega Packal ro Chiralt, Maite
Chéfer, and Chelo Gonzélez-Martinez. "Quality and
safety of table grapes coated with
hydroxypropylmethylcellulose  edible  coatings
containing propolis extract.”" Postharvest Biology and
Technology 60, no. 1 (2011): 64-70. DOI:
10.1016/j.postharvbio.2010.11.003.



79

70. Wang, Wenyu, Xin Jin, Yonghao Zhu,
Chengzhang Zhu, Jian Yang, Hongjie Wang, and
Tong Lin. "Effect of vapor-phase glutaraldehyde
crosslinking on electrospun starch
fibers." Carbohydrate polymers 140 (2016): 356-361.
DOI: 10.1016/j.carbpol.2015.12.061.

71. Mao, Jin Shu, Yu Ji Yin, and Kang De Yao.
"The properties of chitosan—gelatin membranes and
scaffolds modified with hyaluronic acid by different
methods." Biomaterials 24, no. 9 (2003): 1621-1629.
DOI: 10.1016/S0142-9612(02)00549-5.

72. Tan, Huaping, Constance R. Chu, Karin A. Payne,
and Kacey G. Marra. "Injectable in situ forming
biodegradable  chitosan—hyaluronic acid based
hydrogels for cartilage tissue engineering."
Biomaterials 30, no. 13 (2009): 2499-2506. DOI:
10.1016/j.biomaterials.2008.12.080.

73. Lee, Eun Ji, Jong Ho Lee, Linhua Jin, Oh Seong
Jin, Yong Cheol Shin, Sang Jin Oh, Jaebeom Lee,
Suong-Hyu Hyon, and Dong-Wook Han. "Hyaluronic
acid/poly (lactic-co-glycolic acid) core/shell fiber
meshes loaded with epigallocatechin-3-O-gallate as
skin tissue engineering scaffolds.” Journal of
Nanoscience and Nanotechnology 14, no. 11 (2014):
8458-8463. DOI: 10.1166/jnn.2014.9922.

74. Anjum, Aima Sameen, Eun Jong Son, Jae Hyung
Yu, Inshik Ryu, Myung Soo Park, Chang Soon
Hwang, Jae Woo Ahn, Joo Young Choi, and Sung
Hoon Jeong. "Fabrication of durable hydrophobic
porous polyurethane membrane via water droplet
induced phase separation for protective textiles."
Textile Research Journal 90, no. 11-12 (2020):
1245-1261. DOI: 10.1177/0040517519886059.

75. Trovati, Graziella, Edgar Ap Sanches, Salvador
Claro Neto, Yvonne P. Mascarenhas, and Gilberto O.
Chierice. "Characterization of polyurethane resins by
FTIR, TGA, and XRD." Journal of Applied
Polymer Science 115, no. 1 (2010): 263-268. DOI:
10.1002/app.31096.

76. Filip, Daniela, Doina Macocinschi, and Stelian
Vlad. "Thermogravimetric study for polyurethane
materials for biomedical applications." Composites
Part B: Engineering 42, no. 6 (2011): 1474-1479.
DOI: 10.1016/j.compositesb.2011.04.050.

77. Ahire, J. J., D. Robertson, D. P. Neveling, A. J.
Van Reenen, and L. M. T. Dicks. "Hyaluronic
acid-coated poly (d, I-lactide) (PDLLA) nanofibers
prepared by electrospinning and coating." Rsc
Advances 6, no. 41 (2016): 34791-34796. DOI:
10.1039/C6RA01996..

78. Arnold, Frank, and David C. West.
"Angiogenesis in wound healing." Pharmacology &
therapeutics 52, no. 3 (1991): 407-422. DOI:
10.1016/0163-7258(91)90034-J.

79. Duscher, Dominik, Evgenios Neofytou, Victor W.
Wong, Zeshaan N. Maan, Robert C. Rennert,
Mohammed  Inayathullah,  Michael  Januszyk
"Transdermal deferoxamine prevents
pressure-induced diabetic ulcers.” Proceedings of the

v b (KB gw 9 (2l S5 oy = y9 2> A0y anbl

National Academy of Sciences 112, no. 1 (2015):
94-99. DOI: 10.1073/pnas.1413445112.

80. Kim, Jeong In, Hem Raj Pant, Hyun-Jaung Sim,
Kang Min Lee, and Cheol Sang Kim.
"Electrospun propolis/polyurethane  composite
nanofibers for biomedical applications." Materials
Science and Engineering: C 44 (2014): 52-57. DOI:
10.1016/j.msec.2014.07.062.
82.Huang WenzZhe, Huang WenZzZhe, Dai XiaoJun
Dai XiaoJun, Liu YanQing Liu YanQing, Zhang
ChaoFeng Zhang ChaoFeng, Zhang Mian
Zhang Mian, and Wang ZhengTao Wang ZhengTao.
"Studies on antibacterial activity of
flavonoids and diarylheptanoids from Alpinia
katsumadai." (2006): 37-40.

81. Fujiwara, Suguru, Jiro Imai, Mineko Fujiwara,
Tomoko Yaeshima, Takuji Kawashima, and Kumpei
Kobayashi. "A potent antibacterial protein in royal
jelly. Purification and determination of the primary
structure of royalisin." Journal of biological
chemistry 265, no. 19 (1990): 11333-11337. DOI:
10.1016/S0021-9258(19)38596-5.

82. Marei, N., Development of chitosan 2D film
scaffolds and nanoparticles enriched with royal jelly
and grape seed extract: Enhanced antibacterial and
wound healing activity. 2018.

83. Waghmare, Vijaya Sadashiv, Pallavi
Ravindra Wadke, Sathish Dyawanapelly,
Aparna Deshpande, Ratnesh Jain, and
Prajakta Dandekar. "Starch based
nanofibrous  scaffolds  for  wound  healing
applications."  Bioactive  materials 3, no.
3 (2018): 255-266. DOl:
10.1016/j.bioactmat.2017.11.006.

84. Voinchet, Véronique, Pascal Vasseur, and Jérdme
Kern. "Efficacy and safety of hyaluronic acid in the
management of acute  wounds."  American
journal of clinical dermatology 7 (2006): 353-357.
DOI: 10.2165/00128071-200607060-00003.

85. Liu, Haifeng, Jinshu Mao, Kangde Yao,
Guanghui Yang, Lei Cui, and Yilin Cao. "A study on
a chitosan-gelatin-hyaluronic acid scaffold as
artificial skin in vitro and its tissue engineering
applications.” Journal of Biomaterials Science,
Polymer Edition 15, no. 1 (2004): 25-40. DOI:
10.1163/156856204322752219.

86. El-Gayar, Mona H., Khaled M. Aboshanab,
Mohammad M. Aboulwafa, and Nadia A. Hassouna.
"Antivirulence and wound healing effects of royal
jelly and garlic extract for the control of MRSA skin
infections." Wound Medicine 13 (2016): 18-27. DOI:
10.1016/j.wndm.2016.05.004.

87. Ebrahimie, M., S. Asgharzadih, H.
Shirzad, N. Ebrahimie, M. Hoseini, and M.
Rafieian-kopaei.  "An  evaluation  of  the
influence of royal jelly on differentiation of stem
cells into neuronal cells invitro." Journal of
Babol University of Medical Sciences 18, no. 3
(2016): 38-44 .



1403 Jlw 4 oylosis 32 0,99 ooyl ! (> y2 & g

88. Uppal, Rohit, Gita N. Ramaswamy, C. Arnold,
Robert Goodband, and Y. Wang. "Hyaluronic acid
nanofiber wound dressing-production,
characterization, and in vivo behavior." Journal of
Biomedical Materials Research Part B: Applied
Biomaterials 97, no. 1 (2011): 20-29. DOLl:
10.1002/jbm.h.31776.

80

89. Park, Hye Min, Eunson Hwang, Kwang
Gill Lee, Sang-Mi Han, Yunhi Cho, and Sun
Yeou Kim. "Royal jelly protects against
ultraviolet B-induced photoaging in human skin
fibroblasts via enhancing collagen production.”
Journal of medicinal food 14, no. 9 (2011): 899-906.
DOI: 10.1089/jmf.2010.1363.



