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Most the of collagen matrix which is being used in tissue engineering and regenerative medicine is gel or sponge.
This type of collagen matrix is good in vitro cell culture, but cannot be directly used in our body, for its high inflammatory
response and poor mechanical property performance. Our goal is to prepare an artificial skin which possesses the same
physical and biological property as that of native skin. As a first step for constructing an artificial skin, we tried to prepare a
collagen matrix with similar structure of native skin. To achieve this goal, we executed fibrillogenesis of collagen triple helix
in 0.9wt% NaCl and 0.02M Na:HPOs aqueous solution using dialysis cassette. The resulting collagen matrix (F-Col) was
composed of microfibrils which regulated D-periodicity. The collagen matrix prepared in this manner showed unfrangible
mechanical strength and high swelling ratio. To make the collagen matrix much stronger, we executed air-drying to obtain a
tougher collagen matrix (T-Col) which possesses viscoelastic property and high Young’s modulus. The dry collagen matrix
was composed of microlayers formed by the slow water evaporation. The lack in the collagen fibril triggered the macrophage
invasion although the degradation was almost same as F-Col after implantation. Furthermore, the fibrous encapsulation
promoted much faster for F-Col, leading to healing response. These indicate that the difference in the landscape (surface
geometry) and morphology is crucial for the control of biological properties. These results also indicate that the constructing
of a collagen matrix which possesses the resembling structure to that of native skin would able to lead us to apply the

collagen in tissue engineering and regenerative medicine.
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Schemel1 Schematic image of change in the collagen alignment according

to the solution conditions.



W B O X K (25C) Tirbh, LB EK
Lizas—4rr< b))y 7 Aa5 =4,V )VE S Lk
LtBoESI 2 ®mo 72, BEEERX (D) 2 LEHE L7

B (Q = e 1)

W,

W, Z&EKLI-ES %, W, i L-ES2ET, T2,
Y )Y I RAEFVOERFEEFHT B2, X (2) 24l
HL7,

w,— W,

h

HARE (WR. %) =

2.2.2 HEWBOREEFHM

AR 22 Ptk 2 e T % 72012, 2200 TR -
AHE 2Tz F-Col DYty EMFERZ TV DI
xF 3 2 BRI 2 R 2 i X720 T-Col D6, 5 IokiAERBE
2T BRI ZBEZIE L7z o727 — 53
Ji - BEAMBCTHER SN R, Yo 7RK2qH L7

x 100 (2)

2.3 AT—7 UMESRAEOEYFETM

3T =7 URERERE 3T =7 v VORI B RS
72012, T v MHEKRDLI29MIKEL A T in vitro EBRi %17
5720 AT—=7 < M) v 7 ADEEKNTOER %R~ 5
7. Ty MIETBHMAIT 72, BRShI 20T -7 >
< Yy 7 A% 2, 8, 24 I THILL, A< FMF T
Ve IF YU L K104 9 %2 v T MRRE I RE
i %17 > 720

3 BREIVEE

3.1 AS—FU3 NIy 7 ADEE

AT=F < M)y 7 AIKERTEETH D MK
BT HILdhhole SEMTBE LR Ras -7~
FNEaS—F U M)y 7 AOWEIIREL I EERE
L7zo Fig. LIZR L7z & 912, ao=7rrvoigs. K
ERZh AT AR —ETHEINTVWL I EITHL, 2

EEABBEZENE LR EBRL DS -7 RO/

F—=r U= MY v 7 AR R MRS TR S Tw B
ZEDHHEINT AFMOKE2SL, a9 =7 < MY
v 7 ADF I EEIRTT—F UifETHER I TBD., 2
TNV IR LMMREE AT A AL
Tolze 3T =4 VHHEITBIHINY 2 D-stagger i = A3
5 LR SNz [Fig. 1(a), Tlo AU, AEARHELE [H
B /W2 AT HI LR ERT S, T-ColZAB I
PBSICANTHF-CollZR B BV & Ty Z OMHERE
I HREGESR, BELI 7 aE BRI 00,
D-stagger M & 122 bIZ 5 v, SHUE, BRIZEEIZE Y |
HKZ % S n, WS ERN 2R 205 TH57, b,
KOWIEI< ) vy 7 20HIZI 7 afgziifses L &
bbb, TOI 7 gL EMkE SRR I 7 ok
BEPTV B,

a5 r<x M)y Ao s ufiEr sl 2900
WA (29— VHMECHBER S N2RE) L1207 Vg
(I =7 VMG R VIE) THERSTTWE Z L 2RI
L7zs BB, 200ffMEErrvigz i v N4 v 71
ETH Do F-Colk T-ColdH ¥ FA v FHE 1% 13 kel 8
PRI BHRT %0 F-CODEHRBFED A ¥ — 24 % Fig 3
R L7z 37 =7 VKRB % & A TZENE % NaCl/
Na,HPO, KW A A7z 5445 5 NaCl & Na,HPO, »%iz %
95 L FEFFICH 2 S IZHCIARME SN b, HClOJMIZS
WAL % NaCl & Na,HPO, D& I3ikifE b2 i3, DK
JE A 5 BEBERYI ST CHE 2 % o HCL O P ATH
Yty FVAEDS ISR A S, M LA &3 IEH &
FVEERRT 5. TORE. BRI EN L7 VE
A S, SNoBiELEICHEN L)~ b) v 2 A
MEREIND, T-Col ZMERT HEE. D7 Vg hHHE#
DX HEE R L, BB MBS ST, Ih
LOMRENL, KaF—Fr < bM)v s ADF 730
HERE SRR & BB A A5 2 L 2R L 7,

Fig.1 The SEM images (upper) and AFM images (below) of (a) F-Gel and (b) F-Coll
and (c) T-Col.
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Fig. 2 The swelling ratio of F-Col (black line) and F-Gel (red line).
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Fig. 3 Collagen gels and collagen matrices after 1 week in water (left) and pH 7.4 aqgueous solution
(right). Notice the change in the color and the size of collagen gels.
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Fig. 4 Change in the size of T-Col according to the temperature.
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Fig. 6 (Left) Live/dead stained images of cell adhered on the F-Gel
(top), F-Coll (middle), and T-Col (below). (Right) H-E-stained
histological images of the collagen gel after 2 weeks of implantation.
F-Gel (top), F-Coll (middle), and T-Col (below). Magnification, X 200.

Fig. 7 H-E stained (left) and kt-014 stained (right) images of F-Gel
(A,B), F-Coll (C,D), and T-Col (E,F) after 2 weeks of implantation.
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Fig. 8 H-E stained (left) and kt-O14 stained (right) images of F-Coll (A, B), and T-Col
(C, D) after 8 weeks of implantation.
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Fig. 9 H-E stained (left) and kt-014 stained (right) F-Coll after6 months of
implantation.
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