[ Downloaded from biot.modares.ac.ir on 2024-12-22 ]

m;az;) ot S5 oLl (655l s

J g"‘i"‘.’.J'." U'.‘;JJ"..J Jmﬁ. b d}’sy‘gﬁ\s‘;\i S A Q:J\e. & .’J"’
Faes sl sl p edd ST )l SU

AR VSR I T AP CORR WP F T |

le‘l‘ ‘Q\J@ Lw)Jw C,.;.oJS aK.i.?\) L&'J__J c-),l.& 0 dSESNs ‘dj)j}'g"}:"}"l‘ e}Jf ‘L;J.:S; L;"?L«:J‘;\
Qlﬁl 40‘;@5 4J~JJJ~A C'_,:.ofs" oK.:..'vl) s ) rj.l.c 0 dSESNs gd:j_}j}»ﬁﬁf\; cjjf UL:.;J‘JY

Ol Ol VEVYO-VO ey By lioit
tamjid@modares.ac.ir

VESYAY/Y S VENY/ /Y rsdl s

oS

Sheslial 5 mb oy e A ey dlse 30 e s RB Gl AU sla L s
S candlln ol 53 Sl ol S aze 055 Olays (Sl gy Sl ibige il DS (sl g
o IV S 5SS s sk Gk Sl edd as s S e Ol OV S L el
s b edd Ao ST Vo S 5 (6o 50 pSre s et oS e dy Sl e plal Ao s e ol
o) o5l 5 o Al S a s Ao s A0 5 e s S VAT i S Jada 5 il el Ll ant L
PR T STV S K () JUS RS I RO WIN EUISTVORPR | A RO 5 DI FUR TR
Oleil las )8 gl bl opl ogllae ol gt sdias OLaS Ao 3 1 b JletS (55,015 cpromen
Er s ol asls IS Rl o A s St Slalllas ol e dle ol o
G5 5 D Srlea s Glootis Slalllas ls O35 780 5 ax 3 VAARY Ll S w |y oo S
G bl 5 s B/ s (55l MTT (2g) 5hesline | L (LAYA) S 1 slad 5o
OLas Laaly ol als OLES |y sl Y8 s 3l alS e 5 5 555V B gleeis dssn & Sl iy i 5
sk ST g 50 5 oyl s b b S Sl el iy 05V 0 Lk Slassls 45 s s
P}éuouﬂ}lﬁélﬂ\)ebw\&(&»}a;ﬁﬁ@\r})>ﬁéu>ﬁ)56\ﬁ‘ﬂamdmui..';ﬁ

S len b el 4l

‘U;'ﬁ{"}) Y " .L:_MS‘ )}l_wyb cv_.:.._ij.;\ u,;)]v:ﬁ LQ}S‘Y}}:“S& ;6.).;&.: L gngla_- 6.,\215 Q@jb
‘-;;).L.u qu@.A tdlﬂo.l.u gL;va.mS ng)ul;

v


mailto:tamjid@modares.ac.ir
https://biot.modares.ac.ir/article-22-73071-en.html

[ Downloaded from biot.modares.ac.ir on 2024-12-22 ]

\e¥ )L@J. Y oJM Mo 093

Tl e | S S5y ol S 5 A5 b g a5
Al Syl sz S sl e €S 2 K
sbe Vsans o35 e SLaOlenily cmman [VA O]
g5 gn ) a5 gLl s Olslan aes (sl 5SS
Sglite s 5 ISS sl s LAV:'-‘jASuJb-)J
a1y o5 Sl e (S dw Ol i
oo sl Sy ol olie 4 Byl (sl 038
el Sl 5 35l e ¢ e 5 Gee AL Glag )
Jol Oleabl Slaily Gloss (oo 3l Rl 5 558
0L s 6 F e laole—usl osdle a0 [Y0] S e
OSan Sl S o il 025 5o 1) O5eST Dl S
S alagls 5 (S6S slse 3l sl 550 sba o
5> LYV (a5 (isS o e ) 055 3000 i3
2 5o Sl oals Glman Sl gl (ol
b sn sl Olo s Gllse 5 tias o £ 1y (5 5
JyaT wgls ) GQ.}JU.—(\AS sla Oloys w o cls

ol Sl oSl pkeal gl 4y S Olgeas W J3s ke
Al Sl et Ll ipd o ke s
Fae Sl Sl Olgen Jos 5 il 5 S 5
o 030502 136 350 Sl ples & ke 25l 2
Al p s b and ol 5 gl ol [YE] S
) Ll i uST 5 e 3lge Jlinl Cokl b ol e
5 a8 i GlOle—ly sl sl 2 sl (slas 5l
olule sle Lﬁ‘;:}_}w S5 6LAV.>')' Olays ¢l
AVoJ S o s ey

e ol s OF i e 5 iy ol s
s o3 Ol las )8 sl
(e gy Jels W S5y cpl [V Wl e S

Q,,:_éjlé cdll.o é&&ﬂ u.pb;'— udﬁjﬁ%fﬁ )

JA Ao, 0k

¢ Active dressings
° Systemic
* Extracellular matrix
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' Microenvironment
" Granular wounds
" Exudate
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¢ Thermoplastic
* Hydrated
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' Viscosity
" Pathogene
" Versatile
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" Trypsin-EDTA
¢ Dimethyl sulfoxide (DMSO)
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' MTT assay
" Fetal Bovine Serum (FBS)
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' Buchner funnel
" Rheologic
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' Rheometery
" Viscoelastic

" Time Sweep
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Abstract

In recent years, significant efforts have been focused on advancements of
novel biomaterials based on natural polymers and utilization of efficient
methods such as skin tissue engineering for wound treatment. In this study, a
3D printed polycaprolactone (PCL) scaffold coated via immersion in a 1:4
blend of 40% silk fibroin from Bombyx mori cocoons and TEMPO-oxidized
nanocellulose was developed. The pore size and the porosity were 180 um and
85%, respectively. The results demonstrated an enhancement in exudate
absorption (swelling and water uptake of 1342% and 80%, respectively),
improvement in storage modulus (G’) from 500 to 4000 Pa, as well as
viscoelasticity up to 60%, which all are favorable for wound dressing
applications. Moreover, the wettability and biodegradability studies revealed
an overall increase in contact angle and degradation rate of 19.9°+3, and 95%,
respectively. Cell viability and migration studies on fibroblastic cells (L929)
using MTT assay, DAPI/ Phalloidin staining, and scratch test showed over
90% viability up to 7 days and complete scratch repair within 24 hours. These
findings show that 3D printed PCL scaffolds coated with silk fibroin and
oxidized nanocellulose are promising for wound healing applications and
might pave the way to natural polymer-based wound dressings.

Keywords: 3D printing, Polycaprolactone, Silk Fibroin, Oxidized

Nanocellulose, Wound Dressing, Viscoelasticity, Cell Viability, Cell
Migration
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