- 238 -

fio 4 4 Ah =2 A, Vol 35, 2014,

18 B
T AR U 7ok, B B R0 A 2
Ea EH, R e E G HCARR TS

%A TEC (stem cell-based tissue engineeled
construct)” W2 BHF%E% 15 T b, TEC
W, e &SI E S AT AR T A A (&

AT, Mag—4v, 74 7aR7F0, 74
FaAksF ) ok HHETCHY, Bk
DT =0 R NTALEM» B 75 A% v
ToA = R bl e Ulvnwizd, BEEMIzImA
LB USSR S LI wE o 2§
WAhAHLTwh, TECH T CIltiEBaEIcs
WTHENLEVD LI EHbhoTnaY
A, TECIZ X A8k O # 4GS IEH &
L LCHoTHBY, Wioay—r VEENE
VIKE R OBIEAGRM L 7 o TV B 7,
B, BB OO OWES SN E CITbhT
/205, TECH I T — 7 Y HEENE L, M
ﬁ$ELTW%tWK%W%K@EQTW&
WO st TECE QS — 4 Y Y — b
(CS) #HAHESEHIET, TECOI T4
VEIERMKER LT EREZRE L CSET
FEHBEHBO TG =7 U ifEr SR b Y- T
HY, BHEAEROBEIR RS B & L i
ENTWBY F7z, a9 —4 VM OME,
AT R M N A S A % It S B & & 3B
nTBHIY CSETECABAEELIET,
g R, W BTN AR
P CE B, AWE T, CSaBagsi &
LCTHWT TEC/CSHIEMREER L, TEC/CS
BAEROMBBIZRDS L OFIERBR 2TV, 20
Wil L RIS D W,

X B
1. CSOER
Ty HRLHRAT Y LT -5 (3
mg/mL) W LT, o ZfFikiEPBS (-)
B A AR U, 37TC T4 v F 2
N b 5HZ LT, HHRARMEE S Hoh

FER, RETVFAY—ITTHEIEL, EOD
MERSIC T LAz, kWic =y e

A, 2 ¥F—RHOTHIlR Sk, oo
HELFEL gm D7 4 V7 —THRIL, =k
ROMMMR 2155, T4 ) — V& EARIEHER:
EHHIETCSEMERL. CoCSIEAMH
& FRED20~30% DT 5 — 7 Y HE, %
L, BUERE DT W RV e v R A
LTwa?,
Z'EchﬁAﬁwﬁﬂ

AR EIL bR La g - v
cﬂiwfﬁﬁlﬁlﬁ: O, e NIRRT &
O FREL L 7R A S D I e el A, 5 1]
OB O, WAL 4. 0x 10° cells/
em“THEAER L (DMEM, 10% 7 ¥ Iif Wi,

¥ (100 U/mL) /A FLA T v A
v (100 wg/mL)) HICHRRE L7z Mgk
PR RES LT AN VB2 v
A0 2mMuEIN L7222, 7, 14, 28H B¥s3%
AT WTEC/CSH A % fEid L /2. mm%%
ML 7 F S C RO S C i B sl 4 28 H
WIBEAE L, HEaE MKTLQ&Ltﬁ&am%
FIMELC LB IS5 L TTEC R
HEE L7 (TEC 28d%8). F7z, BEHIZ28H [
B L7CS (CS 28dB) EEEMcBE LT
R CS (CS0dBE) % Ml LTiwnrz,
3. fAmEeE
TEC/CS 7d, 28d#k % Karnovsky i " T
HIREE L7zt 1 %MER LA A X 9 AR &
D BEELEEITo . 2O, 50, 70, 80,
90, 95, 100%DNEC >/ — IV CHRL,
RERREL2, PCPA%10 nma—54 v/ L7
%, EATE T M (JSM-6380LA, JEOL)
THE LA F7, Karnovsky i IC & b [

CS 0d

CS 28d

B 1. Microscopic observation of collagen sheet
soaked in culture medium for 0 and 28
days.

— 402 —



B A 4T 22k, 70, 80, 90, 100% DT %
=R L, ¥V LU CEERIC S
T4 VIBREL, ST T vTuy L
7z. 3zu b—24 (REM710, KfILEIE)
ERHCCTEZ 4 umiYHHEL, ~Av bx2Y)
vOE, ATV CHBERE R L (HE
Yun), HMEROWITE 2 BE L.

4. 5[EREER

KB 2 254 S XEFTPBS ()
BWEEIOuLEIML, IN—HFATHLTY
YA rsuA3—7 (VHX100, KEYENCE)
2HWT, A94 FTFAL AN K5 AMIE
A B ARTEL, WELAEOEYEEs L
L7

B OF IR AT 0720, B S R
L72BIREEEY 2 f v (K2). &84
7T o F 2% (LAH-46-3002-F-PA, /N —
B 7 FIA4TVATFAR) & MEBA
WER LT v v 23S AR, TBAHT6 mm
ChBIIMMETVRAL, V7T Fa
Z—FEHWT, Flu—F%2mN5 2%
12, BIEREEREQ. 05 mm/s TEERF 2SR WE 4 5
FCWEES 272 JIRNEE 2 MO 0TA
7= (KFG-02-120-C1-23, KYOWA) %o
TS A RO E L V- CEH L 72, 0§ AT,
BHEGF OFEN A S 6 mm Mgk - 2 EiC
BT, A (E&0.002g i1 x 1x
Imm) £HEAFIT - E—-X (& 2mm)
FHOTHERLE—2 2RO LT o8
B Zo2 HEEEOZELE CCD A A5 (CV-
070, KEYENCE) & W% & v+ (CV-750,

Strain gages
Linear actuator

Specimen

E 2. Schematic image of the tensile test system
Zor TEC/CS.

BRI SA A h =2 R, Vol 35, 2014,

KEYENCE) T L CIHEMTRD VY

Ty IN—e—F (SR, RV —NnA)

LimEay bu—9 (ON-DO2, 7¥¥—%v
b ZHWT, 3TCR7=NZPBS (-) B
HTHBRZ T o 2. BES LFRBBEOT vy
716 6 mm A & B 2 R, WE & MR &
DRWIEA RO 726~ CFARRD
MIZER IS BT B MR B E R,

T g

1. fEiEisER

ML o SEM % & HE et DI85 2
6, TEC/CS 7dBETH, MBEEIIZLD
MIEAEE S N/2Dia L, TEC/CS 28d B
MR SHIOumDOBEIETTas -5
DREPEHR, L HE oMoy —r v
Y= FRIZBALTW (E3).

7d 28d

BaIR [BII09S 880X

3. Optical microscopic (HE stain) and scanning
electron microscopic observation of the
cross-sectional area of the TEC/CS,

2. BESRZERR

JESPEDHFER, CS 0d#EIF331.0£29,0 4m,
CS 28d#% 13931.3+122.8 um, TEC 28d % 1&
288.3x75.6 um, TEC/CS 7d#i31319.6=
137.9 um, TEC/CS 14d##13891. 6+ 65. 7 um,
TEC/CS 28a #1321 854.5+87. 2um& &2 o7z,
CS 0d ¥ & Hei LT TEC/CSH#, CS28d#nE
SRABICHWALL TECECSLHERAIET
—EMEERE L 72 TEC/CS 7d#13 CS 28d B &t
BLCTESAERICHEA LA, ZEME LU
PUSE R L 72 TEC/CS 14d, 28d B CRIES

— 403 —

- 239 -



PRI SA A Ah =2 A, Vol 35, 2014,

DH BN LTz,
3. BIEREBRAER

CS 0dTE D My ok B 14274, 9+ 80. 1 kPa,
MAREUE1093. 9617, 6 kPaTh o 7245, ik
28H # ®CS 28d M o 1% Wi & FF 1413, 6+5.0
kPa, IHHAREIE52. 1£15.0 kPa & 7% ) A 351C
BT LA F/ CSEHVRWTH %L
SCSAT 28dBE o B W7 5 ¥ 1X66. 2:+27. 9 kPa,
BEARAR ROE515.9%194. 2 kPaZi o 72, 2R b
KL, TECECSZBASET7 ML
72 TEC/CS 7dH o % 7 0 135, 3+ 1. 9 kPa,
PR H1338. 4426, 5 kPa?i o 7=, 14H ks
# L 72 TEC/CS 14d DWW #4 1313. 9+ 3.8
kPa, #HAREUXT73.5+40.2 kPa & % ) TEC/
CSTAR & I L CHBICHWEZRL, CS
28d T & AR SE DO 7Z o F2 28 AR L 4
TEC/CS 28d B o i Wi 3 & 1315, 5+ 3.9 kPa,
BERAAR 1393, 9252.7 kPaTd 1), CS 28d#
WIERE WA &R L, TEC/CS 7d i & Mg
LCHBIZEWZR L7z Lo L, TEC 28d
BEOWIHREE, RTINS & IR
Prolz.

% £

TEC/CSH# &k % — B W ¥ 4% L /2 TEC/CS
TAR OBWIREE, BAREUL CS 28d Bt & Lhig
LCWA L7zds, & HIi— s L2 TEC/
CS 14d B oW rom BE, MR TE, TEC/CS
TARE L LI U-CA BT L7z, Dl s A
% ke L7z TEC/CS 28d B3, & & ICRkIR
BE, BERRAREOATHIIN U7, MM S S
By L, HaRMiE e MSCsAICSINIRIC B/ A
L. CSnag—7 i LCHiz il
B L-oeE2 60D, ZOBIZ, BAYTF
ML72ag =y RFFFRTRAaNE VE2
VYRR EORMAIT X Y MSCs AR 7 5 —
FURERLATELESZEZ 51 5YY, K
GERE R 6 TEC/CSHA KRB ERT 2oy -4
VEEETAELEDIT, FREMETAZET
ALFE DD RGN LT R Ch B Z L AR EN
oo TECEHWAMEBHETE, #E0as—
FYBENL RO DBKEREWEERD,

2000
Mean:k=SD  * p<0.05 vs. TEC28d
# p<0.05 vs. TEC/CS 7d

g 1500
‘T(g—‘ *” # *) # *’ #
fé 1000 _L
‘(J ’ ;
é 500 l

28d 28d  7d  14d  28d

(12_'_'—:_7_) (r=6) (=8 (n=11) (1n=9)
TEC Cs TECICS

E 4. Thickness of the TEC 28d, CS 28d, TEC/
CS 7d, 144, 28d groups.

100

= Mean=SD

A s *p<0.05vs. TEC28d |
24 # p<0.05 vs. TEC/CS 7d
<

@ 60 |

g N

17} 20 *H
[ * * #

fy]

w

§ 10 *

28d 284 7 14d 28d

@=7) (=6) (=8) (=11) (=9
TEC CS TEC/ICS
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Tensile property of stem cell-based self-assembled tissues
cultured on a nanoperiodic structured surface.

Yuki TANI, BS., Kei OYA, PhD., Norihiko SUGITA, MD., PhD.,
Norimasa NAKAMURA, MD., PhD., Hiromichi FUJIE, PhD.

Abstract

Stemn cell-based self-assembled tissue (scSAT) biosynthesized from synovium-derived
mesenchymal stem cells has great potential for the repair and regeneration of biological soft
tissues. However, the mechanical properties of scSAT were insufficient for clinical applications.
Moreover, the structural and mechanical properties of scSAT are isotropic, while those of
ligaments and tendons are anisotropic. A candidate solution to the problem is to promote the
generation of the extracellular matrix in scSAT using a special culture on a nano-structured surface.
As described above, previous studies indicated that a material having a certain roughness
promotes cell adhesiveness and that a material having a nanoperiodic structure enhances the
anisotropic property of cells. Therefore, a nanoperiodic structure was processed on a titanium
surface using a femtosecond laser system, and the mechanical strength of s¢SAT cultured on the
proces'sed surface was determined in the present study. The tensile strength was signiﬁcaritly
higher in scSAT cultured on Nano-Ti than in that on Ti. Microscopic observation indicated that
scSAT cultured on Nano-Ti had a nanoperiodic, anisotropic structure. In summary, the tensile
strength of scSAT cultured on Ti having a nanoperiodic-structured surface was higher than that
cultured on normal Ti.

Key words : Stem cell-based self-assembled tissue (scSAT), Tissue engineering, Tensile property, Anisotropic
property.
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2. Schematic image of tensile test system.
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PS Nano-Ti

4. Digital microscopic images of the PS (a)
(h) and Nano-Ti (c) (d).
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5. Tensile strength of scSATs produced on
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