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¥ Monomer

* Cleavage site

* Triple helix

' Non-specific cleavage
" Zhao et al.

AR}2

JJJ.LA %13 o@‘: 6)}\55 &;md.}

4 dle—)

Gl Stz slad Lls LB 0 sl LS
el 5 LI ek (ECM) Y Jol o Oy 5 looes
b badsn rb 2 Sles 5 T albdisn; w15 o
s obrle bd S ool laoe pl S (5l 5L
3L a3 s e lad s Sl edd 23 5 (63 Shas
O abrodicms s S 5 5 SRll ol 5 sl s
sk leslaad [V] el plaze b 3 ¢85 A sl
L5 oo b ozl S5l 050 Jaee Sl St
OLan 57 g S pal b 3L A (gl wigr Jaes
C3L Sl e o J3aoden Sl eslina 1L sl 6l [V]
ol 3 Jol S Lisls axw i |y (s 2 Olsew
slacst Tt (St AT aS sls QLS ash
Ll 5 05 S al 3 GUls S L5 S ad
Lladshe ode SYsb 5> Shae 5 Jloedi sl 5w ba

Al e 1yls
(O g0l) K aial 03 5 3L cilies glacol oy
(eldhls s Jle 85 cans s e Ll
Slosis Coeal 5 oL SL A Con s 505 o1 el
S S gl 035 L o0l [¥] il sy
S 5 ey (K o e 5 5 0B e S
S gl 63 3L Sl esliul (sl 3 gl 2] 5505
ol s sdons S o (SS glas )8 s
S orlge 5398 Cus gl sl Pl sb g JK’: Lo
ooty S sl 03 (o5l WU [0] 35 e ad sl
Ldshe Jom (6l (5 5m ba 45 Ll 5 oo 55 en
Ay D36 Lk sl sl & les 5358 L
sl v dole 50 gl o3 [1,0] 30
' Extracellular matrix (ECM)
" Morphology
"Choetal.
¢ High density of texture

° Physiology
* Allograft
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* Laminar
¥ Histological staining
* Fix

* Dehydration
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' Shape fidelity
" Stacking

" Pouliot et al.

¢ Syphilis

° Cell scraper
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" Masson’s trichrome (MTS)
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' Hematoxylin and Eosin (H&E)
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" Bingham Plastic model

¥ Herschel-Bulkley model

* Casson model

* Plastic viscosity

" Turbidimetric gelation kinetic
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' Parallel plate geometry
" Peltier cell

" Temperature sweep

¢ Oscillatory moduli

° Flow test
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* Telopeptide-poor collagen
* Non-specific enzymes

¥ Bundles of fibrils

* Fibers
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' Sub-fibrillar

" Polypeptide chains

" Non-helical telopeptides
¢ Antigen
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" Tropocollagen

' Collagen peptide
" Physiologic temperature
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" Encapsulated cells
¢ Shear-thinning
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' Plateau zone
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° Metabolic
* Constitutive molecules
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¥ Sodium dodecyl sulphate-polyacrylamide gel electrophoresis
(SDS-PAGE)
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' Matricryptic molecules
" Progenitor cells

" Printability

* Shape fidelity
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¢ Shear-thinning
° Residual stress
" Defect site
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" Trimeric collagen
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" Poly caprolactone
¢ Riboflavin
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' Sagging
" Stacking


https://dorl.net/dor/20.1001.1.23222115.1401.13.3.4.1
https://biot.modares.ac.ir/article-22-51635-en.html

[ Downloaded from biot.modares.ac.ir on 2025-04-16 ]

[ DOR: 20.1001.1.23222115.1401.13.3.4.1]

Ve OLL.‘.:U Y AJM AY 09>

A N P R SN PRA RV PER W
Gl ol onls OLAS pooman [YO] S r:k.? [y e
Aol S35 0n IS 550 53 O el oslas Sl eslizal oS
e Pl sl S slad o iSS Al Esly
HGF HB-EGF NGF bFGF 1, cla, ;b >
[Y0] 55 _ia O seal Jskms 55 FGF-7 4 EGF JGF1
b slas 58 s Sl glacsl sl el ol OISl
SISl 5l 7 e gl 4 5L fals el
bged b elxil e Gk g dal Ul
T I35 G sl ] TOLSen 5 S5,
O 538 O3S J3srken 5 Olowd) Sl 34
> ol e ol (5 np s S sk
OAd U5 o 5l Ogal Jiasder gy ol b b
oS Sl a5 5 OIS J3odes 4 o (6 iy
L1 g5 O30S ol il 5 s &il5 e
S S A s e Jlai sl ki
Ol Sl 3 3 50 SLS 5l 5 O3S

I it
a5 Sl 03 3L Sl A e Jisea T
235 Ll o3 g0l o 555 a1 Ol Sl (6ol
ol Sl b ol s slazdly o bige
lgn 4 Olp o w303 G102 mate Ol oo o0
—dige 53 Ol J3asden 5SS (o yast 53 5
il S 5l ey B ammale 3L 5 S o La L
e Bl o8 3518 (5l 5 3 s Sl UL
5o ol e (3lade (o5 S 0kl gl @
s plowil Jias [TV] 555 o B sl IS Sl ule
Gy aS s e OLL YA MO 5 s bw g

33l 5 e lgmel glos 4 el J3gsn

¢ Keratinocytes
*Ryzhuk et al.
¥ Remodeling
* Henry et al.
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' Cross linker agents
" Cell delivery

" a-gal epitope

* Cytokines
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* Hysteroscopic operation

" Transforming growth factor -1 (TGF B-1)
"' Adipose-derived stem cells (ADSCs)

'" Osteoarthritis

'" Catabolic responses

'* Chondrocytes

' In situ injection

" Hysteresis

\YV

e a0y
Gy S e SaS Bl e A s
B oLl sl ek s B a0 gl U5
SERRVE IR R PRC PR W N U P gD
L plnil [TA] 0L 5 ey 4 S0 Siask
i 5l S P 6l Ll Gosy BB 5sses
Fadom s Ol Il il o 5B L T e | S L
SIS (St a3 S sdisg T o 205200
S ol glas e S i T p s 4 S e ey
Jos b 5608 5 dns Vo el ol anm s
S eS s L8] e Ssp S s s
J5sa 5l el L (UA) Lam)y Jls S s
ploil MV =l s A B S e Gk 1 Ol
LS o Ul (sl ol 205 TUA sl 3 4 553 e
I35 5 Ol J5asden slos & ol Sy [2V]
£ 3t ) B osde sl O gles o 0T 0as
O—Ss b XS ) ey e ol S0
LS (68 gl syseaal amb L les 51055 Jom
S eslil O gl J3sen 5,08 51 (6,03 4 sas [T4]
S g Aien ok s sk Jol U3 550n Olgea O
Ogeel J5oen [EYT el Moy 5T Oleys 3 >
Ll e (g3l sad sl 5 Shas 51 LS &
s dd l s AL S e o
2 e TSI AL sl ey 51 gl J3soken

25l Jes o Cnles a5 S
AL Il Ol 3 s e el

oPle A 00 U5 S Ol 5y 5 e

' Fibrosis

"Lietal.

" Endometrial fibrosis

¢ Re-epithelialization

¢ Intrauterine adhesion (IUA)
* Asherman syndrome (AS)

¥ Endometrium

" Curettage
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Abstract

The human amniotic membrane (HAM) is one of the rare allograft tissues that
are in use in clinical trials. Biocompatibility, antibacterial effect, low
immunogenicity, and scar prevention are properties that have made HAM
attractive for tissue engineering (TE) applications, for example, as a cell
carrier, injectable hydrogel, and cell culture substrate. In this research, the
effect of digestion time on the structure, gelation Kinetics, rheological and
biological properties of amniotic membrane-derived hydrogels was studied.
The results determined that digestion with pepsin should be performed at least
for 24 h. Prolonging the digestion time to 72 h increased the shear modulus,
fiber diameter, and gelation rate. Cytocompatibility assays with L929
fibroblast cells showed that the digestion time had no effect on the cell toxicity
of the hydrogels. However, cell proliferation was improved due to preserved
constitutive bioactive molecules. The results of this research can be used to
develop amniotic membrane-derived hydrogels for TE applications.

Keywords: Amniotic membrane, Digestion, Hydrogel, Rheological
properties, Gelation kinetics
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