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¥ Monomer

* Cleavage site

* Triple helix

' Non-specific cleavage
" Zhao et al.
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° 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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" 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

AR

Ol als &S s o OLis i oy 308 (a3 =l
AECURVPSN IR iy ) U A s> o
ol 2 oS (Bl a5 VY sles 3 0 gl S
Sl b ool N Steas 4l ddoul 4 gad G M|
S g Jasder JS el 55 st Wl sl
OIS abilast wl p a3 et plasd sl il
WO 55 5 52 OIS el 5 SIS 5 o = L a5 s |
St ol 2 gp S LSy b
5L b le i Sl ke il
Mol 5 alssd b Al 3 5 dm ile 3L (slaipstis
2 sl celw VY 5 Il sladles [V ] o
Gd S35 A S S giel 03 sy S
)] ple sre &y aS Lo OLLS J5sa Oy
S ST WHLIS PN L C S VRGNV L R L S PIC
el OIS el 50 e olTs s il b eias OLES
VMol 0l b Ogrel 3o sl o S il
LS Ts phe s JSES Ml eie ezeln
35 353 JB b pmln Chow el pl 0 OIS
O35 BBL e w0 ged opl 3 A Bl e S gl
' Sub-fibrillar

" Polypeptide chains

" Non-helical telopeptides
¢ Antigen



Ve b\:...:ls Al OJLA-:) AY 09>

Jissd Jlsluy, Y-

o b s gl J5asden sllagy 5ol 4 slas
e 4 sl VY 5 EA T8 JYoul 0le L o ylows S|
Lok esls GLEG Y S s S s o5l ST
Dl Lial 51 b GLI 5 o311 oS 55 5 _e sinl s
E/ON ENVENY i el VY U YE 5 Dl
Ll e gB VLY 10/ 508700 £ V4T
Ji90dn (N548, pols E-Y

SOl )3 sddang Ol S5k S350, ol
UK ek sl OLES £ JSE s Sl il
YV E sles 5l J5soten b Lhs, e (il
ol byl 53 Ans e O 1 55 5l 4y
SERU QO WP S PR (VN PPN W P

O3S GBI oTs e Al b 5T 4 5 ol 5 e S

.JJ‘J a)u‘ QMT djj_}.,\.:.b BEl

RESEVRCE RICEH ERPPIC JUSS!

Sass p Cela N Lsed 4 Cad (i 003
oot balls 50 €5l opl 53 255 0 Jleaxl o |
VY oy Il 5l ey 4] 036 3L 5 s
oo 3L 53 5 50 OIS gl o b (ool
Olas e ol 53 Il Lol Aol o ISl s s b 5
i b OO Gl d e oS say0 S s> L
PH 3 o 5 e 5 iy 03 s sl OIS
PH o 2t bogsyls 13 dolas S 55 (gl
Bl o o b 5 5 48 o S Jobes I
YE Oowl Oloj 55 g bl BUIL b sladius
PH 53 b b b s 5 O3S glad sS850 ccsl_w VY
les 5 PH B3 L5 ajls 13 dales b s g
ol OIS s 5 5wy oo dales O b
Gl DA L8 JS25 S b b Bl o
Oley Bl lis cpl 55 0t > b b ilesl 3b

el LY S gl 03 DDl gl oY

& L1

Frequency (%)
8

-
w o

W24h  48h w72h

) O S O
VAl o A A G g R
A

o
Fiber diameter (nm)

Oee fﬁfbbf‘fﬂ}w wl:.;.a .)a;-) cele VY }f./\ AgA Codedy wl{‘dj}u( drAT 6@()5}).«\?&)) du\;]d:@b)|.)ul GJ}S

(!

" Tropocollagen

' Collagen peptide
" Physiologic temperature
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" Encapsulated cells
¢ Shear-thinning
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' Plateau zone
" Dynamic
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* Shear thickening
° 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
" Sub-monomeric collagen
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" Poly caprolactone
* Riboflavin
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' Sagging
" Stacking
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¢ Keratinocytes
*Ryzhuk et al.
¥ Remodeling
* Henry et al.

AR

JJJ.LA %13 o@‘: 6)}\55 &;md.}

l23d e il 5l = s Jisdes ol
o3bizel b Losas 5 ol Sl 55 1 (Sloses ganl Sl ot
Sar b U oles il Noas Jlasl alge S
P PP e e A S 5 s e el
IFE-TY] k5o

Slye b B Slam OIS Sl o s Glaces sl
oS dnl o sladia 3L (S3lasl s e 5 s ealial 3 50
S e e S 15w Ol e OF e e )
sladalp bl A s s el sl
el fasn ey ol b s S oLl (ke
sl gl T Jisodha &8 Las o OLS
s e v.i)jb.dﬁbﬁ:\ Doy A edkd glaid sk
3OS ahor 5D Jshoo S slaons Lo
Ay sl S s b OIS el 5 SIS (V!
SIS Gl e (S5 s S ol
Ll ad5ades onl by [70] aS e 6yl Jsb
Sl (alaed Sy oS 5 doa Ik 05 e
Slr s b o b s gad S )52 5
Eol s ol b sl e el b sk Jam b s
S STy dsle Oyl slalial a4 Oludl s sl
S Sl Sl Sl esli ul (s FIE-Wi 3
D L e sl bl (K

o3 losle OLasl S el 03 51 2 5ts U300
RS S 5y Sl 45 250 0 s S5
o Sl 5 b e b Ol
3 s OIS (5l 8 mlin ol Ol ey
P ldl v SN ol ke Sl gl S
S 2l O gl 5okt 5l s slae, e
03 el L calites Fgla S g s S, sl 4SB

' 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
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' 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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