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Abstract

Background & Aim: Designing and fabrication of biodegradable and bioactive membranes are the important
issues in guided bone regeneration while these membranes should maintain their structural integrity during
repair, have the required mechanical, physical and biological properties and selective permeability. One of the
approaches to achieve this purpose is the fabrication of composite membranes based on biopolymers.

Materials and Methods: In this experimental research, the fabrication and characterization of composite
membranes composed of chitosan-silk fibrobin and polyvinyl alcohol have been performed.chitosan solution and
fibroin- polyvinyl alcohol solution were mixed in different ratio and membranes were fabricated by solvent
casting method. Mechanical properties such as tensile strength and ultimate strain percentage and physical
properties including water absorption and degradation rate of membranes were investigated.

Results: The FTIR spectrum of the extracted fibrobin showed peaks at 1650 cm™, 1530 cm™, and 1244 cm ™.
The XRD and SEM images showed that the synthesized fibrin has the structure of beta plates. The results of
physical and mechanical properties of membranes showed that the presence of fibroin in the composition
increases the mechanical strength. Increasing the amount of chitosan in the composition increased the water
absorption and degradation rate of membranes.

Conclusion: Fibroin is a suitable polymer for increasing mechanical strength, controlling the degradation rate,
improving the water absorption ability and is so biocompatible. Solvent casting method with controlling the
viscosity of solution and solvent evaporation rate is appropriate method for fabrication the membranes.
Keywords: biodegradable membrane, Fibroin, bone regeneration

*Corresponding Author: houshmandperio@rocketmail.com
J Res Dent Sci. 2019; 15 (4) :201-210.

houshmadnperio@rocketmail S5y =Sl oy -AVYA-STAA. 1oyl Wouigh 34y 5SS (LS Ko J g oo g5 H#



http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

Jes (b - et olesls s Al p pdy o B Can s eeelS slalas ol g b vey

:doMs>

‘;LJ G ) § 50 Gy sbolid ol g ‘5'>|).|o Olgziwl (6 ouds Colaa gkl 4o e Pl é.; HERY Y 9 aluw
i 5 55 9n St 3 St S5 ol SIS s olas oo 53 955 (55 S e ik et 5
S Jeg (b 5 oo Ologls 5l JSaite (00elS slalas b aadin 5 Colo (025 ool (nl o id gy 9 Olge
Wy ohgy 4 lid 5 oad byle o b alie slo o b IS ity (hi-0Sg et Joloes 9 (logialS Jolone 285 olxil
Sy g 2l iz ol (So5d olss 5 s GRS woys g (S el wiile (SlSe oly> Wiad ags P oS
)53 oy 3590 lalid (pad o 55

ols las AYVFE em™ giare emT agdemT sl le Sy 5 oad gyl ey FTIR b Jloges :bassly
9 u’S.)).d uo‘g} r C.aL..l ML; ° Lo_’ Sl )L.:'L..u 6‘)|¢ IR ).H...u 0“39)“‘3 aS wslo UL‘M SEM ).asl..a) 9 XRD )|¢9.o.u
S 5 50 loslS e il Blosd o SuilSe plSori] Ll e S 5 5 psia e 3 &S Sl olks lalié Sl
33,5 balid o B8 ey 5 o G il g

Cokll Sgg 5 P 5 S (Sl el Gl Cg canlis serky S g a5 Sy (o0 Sl 4y 16 S A
o Pl 5 asu, Ghgraib oo Bl Can; b g oo Glgitinl oo colaa gileil o soliiuwl 090 slalid T Lis
il oo lalid colo gl e (B9, So oS 5 I P 295 S g Jolore (6 A oSy J S byd

Ol (65ke3lecrds yed e pidy P8 Ceny o slid ibaoflg uals

sblic.ai)ls sasin oolatul o)lge S 2 4T Wsd (0
T ez STy Sl G i ClllB dy S
Obey Sde g 233k ey 9yee po jee Lol esg Tls )
peedl S g b slaeddy aes g
5 SIS e ) Sl & orrb sloyack Wdios
a S Jsbos & Jlail cgzr b sl e ay)) Ul
Ry R Lol axils (o gy LgLQ)o..:.lg:
OBl 9 ooz ile (Al a9 (el el wsile
s losnlS oS e sgame |y b )] 0,5 6 lows Jla
sl colo Glp b Gl 5 pomre
Sl (5 09y0 Lo )3 5 039 pdy 0BT S
3 Jeed 4 yzmie yol puad a5 5 b Joho b oslio
o3 oo Ol 6 oad caha lusl anl
sl (Sl elss s Glusnls 4l » glalas
YU ol o 50 S ol jlas o2lS plSouinl ales

1doudo
Elgil oma 30 683 S 4 lemal cdb ojlgen
6ok sla (S o b (Solle gy o b s

\).C,w.:‘ 009 4>‘5A

ol sl S8l cal 5l G €
1008 (oo il ope ol S ol mle (53l 5 pe s
3y » role sl Jhagh 5 Slllhas 5l ik 55 o0
GJLw)b Sl 00 ;).o.».n U‘W‘ Il o p...n)) J.ubﬁ
Guided Bone ) gl ol oas ol
pomre ikl sl (bsy et 3l ( Regeneration
¢ oad ulia il S5 sk 4wl jled 4
Lid oSy 5l oolitl b a5 ooy o>lyr LSS g o lysend
Sl 5 055 23l slo s 52l 51 Jlsie (sl
combio glad G okl b g 00,5 (6,88l anls oo a
G 50 & GBR SuSGy0 colatul 5,50 slalae

s 03 B e glalic g s d BB slalic

OA SNV sy o lez o lod] w03k 0,90/ Sbjilais pole o Gafiod aloes


http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

yev

OHe 5 )L 438

21 Gal Gugeme b B (550 Jslxe (5,5 aisn,
ol Sid slas o Slviw & s ol 4 90 Jolxe
5 ond SuilSe plSoinl il el S 505 o el
s QB Ry 398 p S Lid (Sojelam o Sles
6 42eSmy its b asllle ol 53 VS e Jie
sy S8 g S4B, Il S ead aisy Jslxe
s el LEle )0 ogee cnl oS 5l Pl g >

b (g 9 Sl

Satanl oS Gla aly 285 plnil 0y by, & Gedow
At by Gl S bl (e G aies )9
S35 S ad 5 (595 S5 Ga b aly (nl (sl b
bogie JsSlse 039 L plusnls wog by (2 )5 o
S ) slep i 9 4 VO-AD s alial g3 a0 g
Ot gl 5 @l dee lpaind ays gl
aoy5 A8 (Y osls b NayCO3)asi Sl ,S S
ColBB b b Ggsas ags (W) Merck o556
(O3t e85 VY KDa Josdse 035 500
LAN ) o&iws bawgs Lalls 5g9 pulai |b g0 olad ags
15 oolitl 3,50 5 45 ( LSRO-T01A Jos SHAN
S @S by d g Al naiz o G (plodS
shle uamls slalic cole Gua L ‘Smli,::..:uﬂ
Sl o eolaiul 3550 ¢ fugllae (Sl 5 (So5d (elo>
3 omdg et yog laml ol pleil lgsuisl (6 el colas
Sl o 5 000 Elinl (gy50 S 2,5 b aly
—Semd b dasie oad gl (g s LSl gl
P9 & el slalid ol jo .cd S elil leands
ol aile (6,5 asy,

e QBaSadss 5l 690 Serag £S5 o aly
5 Sebloy pian ey 50 9 b (glu s LS bl o
foo Slpaizdy G 5l Els OF o b oaly U3l oy
ol Slgiza 05,5 5L 15 aly sae 0 dga> 0 LI Lo
Jod 8 eS ol 4 (8 L o aly o i y90 )
Y e gl Ve o [0 YOlo,S puaw yid e VO 0

1085 sl o 5 ol g antly oVl Ol i b5
sl Wb blacylymnl g ool colan (g5luil S5
S & Gy Slp Gl de S S el
Sy b plognls 005 Cujeels il oglhe
5 SHe (2lsF Sgnr czge ¢ g Wile b pecly
g 8l 4y eBgn S b 005 e balie S5
e g S a3 93 5l 45 e0g Ol o Jslomal
& Al Sl oud BSi5 gglae slo S b (sSg
S sy g 28 ol slo JSgeg,Sle 5l S
eyl olsr el oad S bd slaslyi]
bl (oo 0b) (S 9 Vb (Sl el 5l (S 5
45 035 (S (g ped (sl (liSe sla)liSle 05 ol
5 oo Ly Slxho 5 W gy JSS @ cnpsh sl e 5o
phiioli (Bolas sl JoulS IS5 4y Bysel (glo Jome o
bl ldlas ) glaw o T Pgd o ows
Silsl sl Ofg et | pleguls 6 b (Rjeals
ol Kad g cad 45,5 15 eslitl 050 olyia il
sl S5 5 b iy, TVl eages wl)l oS S
0 ol 0n 53 iy 55 slalid Cle gl (sl
Ao bastws Lls 1) 35 o5 sla (2lla g Llse S 5o
sl oee 2y LS G lagll 88
Py o) Gog Dlo 55 g solail 6 pdy ez giicSle
SISe Pl 65 a5 gy (oo 9 (S SSl
5 okl d)5e glalis cle slo (hs; () el
6 anllae jo il o plyiel o ood Colan gjloil
Sk s OloslS sl Sujeels sbalié ol
Ply> 9 oad aSle 5 aBu; gy @ S Je
Oy 0> D RS ol blid (Sond s SHle
Pl merl ¢ ol culho @ pliws (g Sa,
Jole gleod S5 4 alwly (b (Sl
S e S i g 0D wiSy) Joloo (4% 595
SF Ay 6 A huld osbul bl as wll o oS S

3lasm as cewl S5 4 a3Y L8l Cans a0 )50l 4

OA Lo YAV liea bz o lodl wo 3l 0,90/ Kb puilais psle ;5 i alone


http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

B9t OleognlS Gl g pd o BT G (0595 glalie cole g ()b v-¥

L el lalie Slend 5 (S5l ob datie
G og oY 5w, slp ol a3l 65 a5, b,
I 05l angd ammie dljsSuny 5 chile b ole Jolxe
3 ObegRlS 08 Y pleglS (Si9 IY Jole 4 sln
Jolee g oad Jo sl o8 ol Jsloo 5 (oo V-
O 03) oo e Ce s b ) il 59, Cele ¥ s (6l
Joloee g 958 olm) £S5 (Sen oS5 U L
2 OBerd g Pl b Gdgpd (9 we)s VB
sk oF o S ey (had 4 (Al apl Sy
5 98 Jo (Figs weyd N Cd V00 0 slas
Jole & (3pm, 6827 € gl jo el ¥ s 4l
2,5l Jawg Jolxe o opl ol ooly 18 ey
Jeloee as (gpasd 3 0w GUl sleo b ams 5 ol 0]
@ U Jemg by deyo Ve Joloe 5l p ST 65w,
Voo 4 Jolb> Jolo 5 oad alal (g ped Jolowe
Jolore 0D 055 o Yo o IPM ey b ) il (59, sl

Sl o IS s (momdsped 9 plognls sla
20 E3 50

5 VIO x YO sl b B (59,8 5 o bglora _o”

Lo b gl 50 s 2ol (6,5 asu, ¢ /0 €M Cuwlks
Loga 5 ol o g ad)S 8 celo ¥ e 6l F0° €
Wb Sl g sle b

lalid o 56 £ 605 o)l

YO 5o b ases (oles dalie o5 25 b)) ¢ln
abse (Phosphate buffered saline) PBS ;) L.
wizd)S 1B YV T C led b gilgSil )0 G 00l
49,5l 5oy Ve e diged (6 den (159 Dlss Gliee
6 bl sl balag cu 50 #5008 6,05 ojlail 55, F0 o
P08 e

039 Wi g 65 abse 5l U8 o aiges St (39 W |
[ 559 abgt 5l am la diges Sis

W, —W,
*:-—;_;-—'5*-7 deagn = (Tu) ¥ 100

A5 Sl S g 0y shie O L aids V0 Sas 6l
SES 30 ph 5o gy Al Y S Glp g oges
4 odd ol geo SUII e Gg,md 09 ad Slpmo S
Sley i Yoo AT Joloo (59,0 (S39 d0)d Vo S
Jo 5 jeb 4 ol 3 il az o £ o el ¥ oo @
o0 395 Ml 5 55 05 al> o cl Sl ol Jolomons
Bld aw Sde gy gy o S Lnde Jslee sl
azy, VWYVY KDagg s coyo b 5bs slad 9,0 59,
A st ol ) Sy Sl asgerme (nl (eled 5 ends
55 4kt o 50 5dbo anS a5 (8,1 Ol S g abse
395 2% 5 0ked P93 595 0 LS Sl ¥ sl 59, y5 0b
deS S5 (Do cpl Gl am ab aeed LS po
lod 5o g oad arlsy i) (e 00 gl8 o (59,0 b
Qeee IPMec,w b aids Vo Sow ¢lp + ° C

S Ll 4 Haew) @l Wl 5 ool ey il
5 el VY Se gl ond Somis il Jsbme S
L ooy zlyeinl (bgmd ol gl 3,8 - ° C sk
S (SYsb (6)lS sl g 099 S5 dh p3gy by (!
@ aaldl ;00,5 13N C o b8 9,0 Wb
C et g Slp el Gladisn jeax anl el
3 bl 3o 50,8 (g0l dyy98 hiaud (miw il (y305]
f.-e.0-- Cm’'s oL ,5 ASTM E1252-07

el Bruker Vector 33 Joo FTIR ofws lawg
slyos 5l (S sle o U cnl el slpad
vé)f )‘)3 oo SR W) w K Br 9 k)’“jj)"'d
093] Ots et 5os Sissh Oliee sz e Orizes
s lawg YOI AVO il s WSOl g, il
wide a8 csle Philips pw 3710 Jos XRD
Sy Snn Lawgi odd jiiw e HESle b el
Cambridge S360 Joo (SEM) (v, g3,

Slam 5 pled s alpe 5 .25 1E () 950 1990

OA Ll VYAV i ol oLodl w3l 050/ S 5lis pole )3 3aioss alme


http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

Y0

OHe 5 )L 438

2l b losed ol dglio b oS o wal LS em o
oS 0 Jols laebl ol 550 Sliis Lawgs sns i,lE
O Jss)

(W).C,w.»‘ uungMS 0 C‘)’“‘“"‘ o9

B 100
N
\
|
\
)
g
E — B
.l§ T
§<

|
\ Lot T
£ v
L AT Lalk =
N [l RV
= o . s T
| a0 e r\
e o \
| )
&4 |
| |
| =] T
| 4000 3500 3000 2500 2000 1500 1000 500

Fourier transform infrared b -\ i

ol 90 oudd gl ytuiwl (pig ud jo9s (SPectroscopy) FTIR
axfllao

3 ol glminl S yed jog Sl g5y Ll s o
S YO = WIS o el Sy g cnllae ()l
Ly Sl [l [ SLis o5 058 o oays YO =V 4/A°
SelSe olss gl by olmio lsle Tl e
Ll o 500 W la aid, 4 Cos 5 wlhas

A anlyss Jo ol jo Jsess

A(20) =174
B (28)=19.8

B 13 18 23 28

90.00 5l (pdg puad 398 (Sl 98 3 (13 G8SIY SIS

Wbl o Ly ol {is s yRILES (S5 0 ki aiden 43l

llic ol Ga s )8 (65 ojlul

<l iz g0l 5l lalisle a5 05 Olie (myp iz
O B asel o aes lanl jshaie papadeslan
Jslme 50 )9 abse celo VY Sl (g (S (59060
a5 S o3l (G5 39 (T (339 05k e lind 3l S
ol s e akaly ) sslinul b s e s

5 sl Jaie 5 08 5 LT i o sl ool

T i s o= (HE — } % 100
laled Sl olys (5,05 o3l
ad glalidde Lo (Sl (ol 55 oIl ol
et Syze YOXNOMM slel o Jolatns JS5 & o0
L baled ilise id dw ;0 b diged Cubiusazs § 13
2 ORES 905] e 0 (655 ol e s
b oogr il b V0 o2 5l b SB g alols a5 Lal
el Gl o plxil e sled ;o O MM/MIN Ces yus
Sy i e o oolanal 8- N )38 Jsbos 51 (ysesT
ghe 4 RIS (> 03)ly (695 el | diged 4 0D
RALRVA JCHS 4 diges adgl alato
L ools g kol LT
55t o 5 4575 45,5 S (g ol (sl ge3l L Lo il
Cgaie I (e 0,00 /0 5l ST (gl (e e
(P<+/+0) 055 o

o assly

Gasyeem! alols o, asls clo S b (putigy
1OF-cm” 6T alols o o T ael gl VPB-cm
deel L WYY em ATy Aol s o TT ael ol
FTIR lsge joaies o las 095 IR ol o 1T
2 T asel lasil 55k jga> euds glmtul (g pud j09
cm™ s sl g VoY em™ s Il ol 5 V£0-cm™

sz 9 e JLSle o ) g n demy VYT

OA LYY laip bz o,lad w03l 0,90/ St pilais pole ;5 i alome


http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

gt OlegulS (s Al p pdy o BT Cun) (059l lalie cile 5 (b v-r

ol ain # I F Wb blid ol o5 el bl
Ay g 00,5 Jaas oolaiul 050 6 4zl o) 045 (6,5l
285 sk 4 00,8 Sl pud o5 anlE as ol
b 50 Y e g 0 alodl 50 ole ¥ oloj o
P Oge] @l igd @do 50 Sl glaun 8

odd il oy Jgaz 0 gy P pley Dae oy ol
S39 Moy Gl l ogd e cdalin a5 Heb les ool
3 el g Al all Cad 4 o B S lusilS
S 53y 45 6 SloglS e Gl S el Jlo
Sed 9 Sl olyt sl il e ;36 055
S Al el 5 985 a8 b o
oS P S Gamed (S deyd Rl s S e balas
Sl pls> g Al 6pSein ol oSS ey
2 e sl ookl Juds o ege il (o0 L)

blae  Sele 5 (Spd ol dge oloshls LS
(F US5) sl o
Ll )0 b iged (sled (6l Cugb; @iz Ol ow)n

B9 g rd o9y oS ol i bl ol bl GO

(@) 3 (100) @ lai 30 55 (0)e(D+) spbod 331 30 () ISty oy ol S b o0k 21 ysao! (yuig psd 539 SEM gl ¥ Ui
Wl (oo (Vor) (o ladS 500

e P sy S5t Sl e JBIS oo )l5 0l
5 Olwsls i pdy cuP Glaseely plo Lol g
Sl Pl a2l Cwd Ged U ogd S5 oS
5 atls SOdsm el Gl 9)0e
(V¥ USK8) 00,8 als

Ol o gl el (g ed o5 4 bsiye SEM gl
59 o zlzeiil (18,08 Wise Ly Olas Jlisle casas
5009 | 30 Jodoral MalS” eyl o puid Sad b sl (0]
P CO R I3  FUWERR VI AR VSR U Sl 0,8 40 Ladd
5 Joloeels (g b &5 0ol Gl 228 Slalllae 5 ole
pas 4 axg Lol oo W Olbie Jlsle gl ol
Sl ez ool 4 ol 4o oad Fw BRYT e

9 Sl S g Al S pRd sl SGLIS g 00 ]
ol oSl 55 M 65 5 SEM sl a5
Sl i3l 2924 il plol Sllae plo b aslas
\o ,\\C)A%o; wb Lu

5o odlaial 8y90 slalas (ad o B wnld boakal, o

oy asS cpl ab lagel cél (5 oo colaa g5lusls

OA Ll VYAV i ol oLodl w3l 050/ S 5lis pole )3 3aioss alme


http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

Y-V

OHe 5 )L 438

6 ol ol ilasl sl (pad GBS Sy (nl &S
OloglS &y (559 ped (599 38] s Cgllae Glozinl il
S 5 SHle Pl G Sihaie Jols slml cage
Al sl e )8 0 Sg b anlllae (pl o 005 (e
Jrss W asl e 18 a4 vl Sejd g 0l S
S 5 o dged (g3l oolal (sl (g md Jolome clile
s om lsds e 2l Jole P> zos Ze e
Gl crge (pdgyd b S by by 99 bglxe
OBl Lg ead Jolme I asul S zg s ey
5 Seille plowiul il corge (Jole an i
Cwe et )l Send 5 A, wnlp s
OM e (55 Ay Ghyy yo ol aidle Dlalad
2l (oo (SBlriw & ogee dbml g Joloxe )0 l92 slo Sl
@ askd 550 Cge (nl s ol S e &S
Rl edle (Blriw & Cgaeded (o0 oM zads
dg25 o, 8les jo P Coge dalie SO pluiul
&1}\@&&@1)0600;@}9L@Q16ﬁ%
(w55 5 I g (k005 bsliee L) atjsSias
ol o S et 3l (Samiad cgee (nl ol sl
&5 a5y, ez 2l Jsle il eslel (5 0gmu b,
sl Jolxe (05e8 bglie 5l am cnl g a3l e
ey @l dobore (S ey (h-0dgred 5 Olosals
ol o aes B Y0 C gleo b sy o cele ¥ ooas
948 e 5L Jsloe o 99250 lo Gl plas o500

(V Jgoz) cudls aples Blad 5 (Sed oS 5 S5

S5 ojlail g (Silo Lplgd (myp s -V Joua

ol |y Cusb, wde culli sl o USI Ls
wlaus 5 lalid alSocul ialiil Corge 5 5 0ols Lzals

O Jso2) sl ooy (5,918,5 5 Jga 13 (om0

S iemls sbilic Of Cis ylime -V Jgus

ol i s, & digos
NZERY/ Ay
VWA EV/F 0-/0¢
. £4/0 Ye/A-
YE. £V LB Hlgnls
Oy £1/0 oAl pdg et

120

100

2 | 80
i
.{ 60
i

40

80/20 50/50 20/20 SF s

e

H10d

[420d

&30d

&40d

B50d

% 60d

Tensile Ultimate B dian by
stress(MPa) strain(%) ¥ o
(0 ko)
Vb £ < N\Y A E=ERYAY AN AIY
VY £ Y A= RYA A ¥ AR
VA £ VY AR Y Ye/Ae
fIvE£-NY YIN £ -IY <IYA 59 e
Al

ol ©ow (b (25590l bl cu y55 Cus pw Hl0 905 :F ST
30 W 0gyS o Woldi yljwo (g ousd i ¥FF 59,50

Ll P < ofes)
Sl L S ol i (Sl plys 6,8 ojldl b
clalas oS s U ey by Ofermd Ol
Gllanil s Lol oo Ll SalSe plSol
bylde g atils Lalld (89, 4 Cond 6ien Gy
Sl olo peryl (S 52
19 olugls Lais gl slad b o olaml |, S

e S il (0903

Sl (S’YL’ )L.ma QM w;.?u k:A.C)—uJ ‘5]5 L TY) &w.u N

OA Lo YAV liea bz o lodl wo 3l 0,90/ Kb puilais psle ;5 i alone



http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

B9t OleognlS Gl g pd o BT G (0595 glalie cole g ()b VoA

oPe) rl 1S e Sl s patine sl Cosgace
5 Sl olymdid Slord oS5 5z Shlse 4 o
adl g golaidl (og dpo & (gyke lasil 590 (S5
Pl 65 w; ol (S sle by srdy LS
oo cnl Sl sl gy (0P pawre 5 s oole
S jgSmg dlox 5l A5 cpaiz (285 Sl 5o (Jg waly
Sy J S B 950 Joloe (6,555 5 (5 0975 o Jolne
Sagre w2l oS Sas wulp ey Pl oS
PPN TR I NPT e
b oasle ol glajlisle 5 Lid colo gly sk,
Sz ol (o yg SIlall (oo 05U la Culs
Srozhy olge laJslos 51 SLIlg oo 5 SLIgl glgil odgs
5 glié w55 anlllas 45 o, ISen o Shijun Lu.asl e
@S 23,5 A (oSl By 4 ]y gt (s
Pl 00l a8l slid ol Lt o G ()
b oanslio )0 (6 yeS b Gu)PS Co g il (SRS
Szl e wizmen oyl Bio-Gide®  glie
S i Sl 0ad (g oSl slad Lo oal (g5l
9 ey il .m)oy Bio-Gide® ¢ aigs
Sl S8l g SLII ol a3 olS carge oS 5 50 luglS
sogde IS ey (hy o938l 00,5 (o0 (Sl plSoi]
5 e Pl s wxge (S anld fged
335 oo SUIl pud a2ol5 Sl Tl 5 Lad SSlS
o, s H. Celebi." -l \Son 5 K.Paipitak """
s RP Gongalves s ™ 5o 5 Y Zhang.™
Gl s 2 plin 395 Slallhae o Tl San
Wiy Sente sl IS ey (b Sl olegulS ol
O a3 glS ) Canilee (S wld Jages Jole
oollae (S5 5SS olyS 4 L Cws g SUI
D> 5 aSail 00,5 lo Hlaie (pl Loges ool
I 8l 1) (o9 58Ul kil (ol a2 GloogialS o529 508
Jeo (oS98 9 S g (b sl SLeS 5 (599

S8l s o olaa gilail S s Jseme jeb 4
4l S S slalid 5l il glgl (gl
038 o Ll sidg il gilulaz o o lgie
I cieelS lalié aallae ol o s e ool
S B,y gy @ S ey (o el plegilS
S 9 (Sad ly> (S e g 0rd Sl Pl
e el Gl Jle bl oS ojlul lalis
by )85k cuny wile old (S aavly 4 lugols
csbye llyd o g pdy Sllasil 5 g 6 Sbas Cuols
loFel S8l pwiige sl e Gl AR Glee @
Jo ks 4 Gluguledcwl I3 azg 090
Lol o oml (Sele a5 ey
sblic cole @lp Cugh; @iz ok ol 5 osbye
g 550lS bl ad sl lyial il (g 0aisS (g il
el g yed el o yordy Gy oLl GlusgalS (0,8
205 (oo blas (Sl 5 (b el dee wxae
CojemelS 5l 095 (g axlllas yo a2 5 Zhipeng Gu
alginate dialdehyde L ool Conis pdg il \lugnlS
o o 6 dalllas 50,5 oolitul py il waoy (ol
P O Siy ey Rl Loas oh ol
P e g a8l Al Lae anS plovlicaS 5
5 Sareen Sheik adlas &b RV o oielS ol
G5l Sy 9 (Sislsd o0 slo (S ) » oS
W35 et (S g (bl g bl plaglS (slid
@ 58l Cewd gy g o0y S e Cas; DLlS Lae pl &S
g Al O B Ly (LS LSl ey
o 6l o b el 03Y Lad o il e megy]
sl gy gy S @ S5 5 gy g g8 ]
Gkl 0 eolawl 550 slalid cole gly (gouxe

5 Ll SO o a5 540 092y Glesinl (6 eal Culom

OA Ll VYAV i ol oLodl w3l 050/ S 5lis pole )3 3aioss alme


http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

OHe 5 )L 438

o a4 Ggybe oolall bl 4 4] age 5 il o0
3,50 slalic ol 0550 50 Lol col 5ud 5y 1SS g 009
Sz a4 b gy cnl b ol <8l 5lajl o eolil
ogde a5 il a0 Jolore Al jeNs g 1Ebly dx gy ST
St SHe Pl Wls 6,5 atn, wald s 2
iy a5 cpl pgoaiS el 1) lalas el 550 Cwls g
Sl 5 35 J 5 0 5,5 i Jolono | P> 3,5
e ] 5 s 8 i) i o e oS85
booobd 5 oo, Jlao ar pled 6 askad )0 (Conl ont
205 Jolo g0l wges o 9 S5y lans

&1ySs 6 asl (LL 5l gy alie o) 1 SAS g oS

Aol o YAYYAZ DY o)l a4 o0l & sz

M‘?’ (5“‘?.)54':&‘ ‘-‘-‘-“)3 J-*-?rw-‘ g0 sQLms;I.»"lS 4 )J?L..J
ab olezwl cdl gilusl jo colaiul o)g0 slalud.ad
Bl Lo 1y sheme 5 e (SlSe 5 (S5 sl

35S Shgo 6 ks Sldlas (ol el

oo ,l5 sl sllas o joudy ey S lugnlS
Pl Jdo 4 Jy wdl (oo ol SdL pwsige

@ gy @iz YL ey g Vb il o B Sy
Olyl il sunS gilojl slbaled cole oly b
L olegnls 595 CajomelSio s (oo J13 oslinul 5,90
Sgrge wrge Nl so (pdg b e b jerdy Canny ple
Al sl (hg)ee S blie (S5d g (SOl olys
wolee g Llie O yo aS o)l 09z blid cole gl y
‘-"")SU")" ool.w)“ L;" J)i> Lg)f M) J«J)L)LS»AM
Sibopkd S 4 Sl cole Glp Leds, g

OA Lo YAV liea bz o lodl wo 3l 0,90/ Kb puilais psle ;5 i alone


http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html

[ Downloaded from jrds.ir on 2026-06-19 ]

[ DOR: 20.1001.1.20084676.1397.15.4.6.0 ]

[ DOI: 10.29252/jrds.15.4.201 ]

B9t OleognlS Gl g pd o BT G (0595 glalie cole g ()b v

References:

1.Meinel L, Fajardo R, Hofmann S, Langer R, Chen J,
Snyder B, et al. Silk implants for the healing of critical
size bone defects. Bone 2005;37(5):688-98.

2.Gentile P, Chiono V, Tonda-Turo C, Ferreira AM,
Ciardelli G. Polymeric membranes for guided bone
regeneration. Biotechnology Journal. 2011;6(10):1187-97.
3.Sheik S, Sheik S, Nairy R, Nagaraja G, Prabhu A,
Rekha P, et al. Study on the morphological and
biocompatible properties of chitosan grafted silk fibre
reinforced PVA films for tissue engineering applications.
International journal of biological macromolecules
2018;116:45-53.

4.Sionkowska A, Planecka A. Preparation and
characterization of silk fibroin/chitosan composite
sponges for tissue engineering. Journal of Molecular
Liquids 2013;178:5-14.

5.Bhardwaj N, Kundu SC. Chondrogenic differentiation
of rat MSCs on porous scaffolds of silk fibroin/chitosan
blends. Biomaterials 2012;33(10):2848-57.

6.Song JM, Shin SH, Kim YD, Lee JY, Back YJ, Yoon
SY, et al. Comparative study of chitosan/fibroin—
hydroxyapatite and collagen membranes for guided bone
regeneration in rat calvarial defects: micro-computed
tomography analysis. International journal of oral science
2014;6(2):87-93.

7. Kim S-G, Kim M-K, Kweon H, Jo Y-Y, Lee K-G, Lee
JK. Comparison of unprocessed silk cocoon and silk
cocoon middle layer membranes for guided bone
regeneration. Maxillofacial plastic and reconstructive
surgery 2016;38(1):11.

8.Rajkolhe R, Khan J. Defects, causes and their remedies
in casting process: A review. International Journal of
Research in Advent Technology. 2014;2(3):375-83.
9.Juriani A. Casting defects analysis in foundry and their
remedial measures with industrial case studies. IOSR
journal  of mechanical and civil engineering
2015;12(6):43-54.

10.Gu Z, Xie H, Huang C, Li L, Yu X. Preparation of
chitosan/silk fibroin blending membrane fixed with
alginate dialdehyde for wound dressing. International
journal of biological macromolecules 2013;58:121-6.
11.Lu S, Wang P, Zhang F, Zhou X, Zuo B, You X, et al.
A novel silk fibroin nanofibrous membrane for guided
bone regeneration: a study in rat calvarial defects.
American  journal of  translational research
2015;7(11):2244.

12.Mobini S,  Solati-Hashjin M,  Peirovi H,
Samadikochaksaraei A. Extraction and characterization of
Bombyx Mori silk for medical application. Iranian Journal
of Biomedical Engineering 2011;5:151-60.

13.Drummy LF, Phillips DM, Stone MO, Farmer B,
Naik RR. Thermally induced o-helix to [-sheet
transition in regenerated silk fibers and films.
Biomacromolecules 2005;6(6):3328-33.

14.Qi Y, Wang H, Wei K, Yang Y, Zheng R-Y, Kim I,
et al. A review of structure construction of silk fibroin
biomaterials from single structures to multi-level
structures. International journal of molecular sciences.
2017;18(3):237.

15.Drnovsek N, Kocen R, Gantar A, Drobni¢-KoSorok
M, Leonardi A, Krizaj I, et al. Size of silk fibroin -
sheet domains affected by Ca 2+. Journal of Materials
Chemistry B 2016;4(40):6597-608.

16.Prieto E, Guelcher S. Tailoring properties of
polymeric biomedical foams. Biomedical Foams for
Tissue Engineering Applications: Elsevier; 2014. p.
129-62.

17.Parikh T, Gupta SS, Meena AK, Vitez I, Mahajan N,
Serajuddin AT. Application of film-casting technique
to Investigate drug—polymer miscibility in solid
dispersion and hot-melt extrudate. Journal of
pharmaceutical sciences. 2015;104(7):2142-52.

18.Choo K, Ching YC, Chuah CH, Julai S, Liou N-S.
Preparation and characterization of polyvinyl alcohol-
chitosan composite films reinforced with cellulose
nanofiber. Materials 2016;9(8):644.

19.Linh NTB, Lee B-T. Electrospinning of polyvinyl
alcohol/gelatin nanofiber composites and cross-linking
for bone tissue engineering application. Journal of
biomaterials applications 2012;27(3):255-66.
20.Paipitak K, Pornpra T, Mongkontalang P,
Techitdheer W, Pecharapa W. Characterization of
PV A-chitosan nanofibers prepared by electrospinning.
Procedia Engineering 2011;8:101-5.

21.Celebi H, Gurbuz M, Koparal S, Dogan A.
Development of antibacterial electrospun chitosan/poly
(vinyl alcohol) nanofibers containing silver ion-
incorporated HAP nanoparticles. Composite Interfaces
2013;20(9):799-812.

22.Zhang Y, Huang X, Duan B, Wu L, Li S, Yuan X.
Preparation of electrospun chitosan/poly (vinyl alcohol)
membranes.  Colloid and  Polymer  Science
2007;285(8):855-63.

23.Gongalves RP, Ferreira WH, Gouvéa RF, Andrade
CT. Effect of chitosan on the properties of electrospun
fibers from mixed poly (vinyl alcohol)/chitosan
solutions. Materials Research 2017;20(4):984-93.

OA Ll VYAV i ol oLodl w3l 050/ S 5lis pole )3 3aioss alme


http://dx.doi.org/10.29252/jrds.15.4.201
https://dor.isc.ac/dor/20.1001.1.20084676.1397.15.4.6.0
https://jrds.ir/article-1-981-en.html
http://www.tcpdf.org

