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Manyfacturing of the biomaterial as the scaffold for tissuie engineering.and the

international standardization in the field ffr:’ssy_g engmeered medtcal produ
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Summary

Biodegradable polymers are often used ds the scatfolds for'the tis-
sue engineering, and these polymers are_élas_éiﬁed in class TV under
the revised Pharmaceutical Affairs Law.

A certain biodegradable polymer for tissue engineering did not
show the toxicity in cartilage, but showed the severe toxicity in the
other organs. ‘If the constituted ingredients showed organ toxicity in
design phase, we should avoid to use such constituents since the
beginning. T introduce problems and the activities of the internation:
al standardization in the field of the tisste engineered medical prod-
ucts.
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BRICOVWTHER L7, B EE 205 (50%), 418
(25%)FMU-HRBATE T, ML A LEE

262 N1 FATTUTIL—E8HH 224, 2004

£1 MAEFEMHEAEBEVLIO--HICLS

EROE O ERBALITE
Colony assay (V79 cells)
SRM-A SRM-B
1C50(%) 0.48 54.1

0.1g/ml(MO5 : 5%fcs- MEM) 37T, 24h-extraction

F2 Elution test IZH 4 5 MBRBH O E RIS

Grade reactivity Conditions of all cultures

0 None  Discrete intracytoplasmic granules : no cell lysis

1 Slight  Not more than 20% of the cells are round, loosely
attached, and without intracytoplasmic granules :
occasional lysed cells are present

2 Mild  Not more than 50% of the cells are round, and
devoid of intracytoplasmic granules : no extensive
cell lysis and empty areas between cells

3 Moderate Not more than 70% of the cell layers contain
rounded cells or are lysed

4 Severe  Nearly complete destruction of the cell layers

3 MESHIEHMEAEE AV Etion testic £ 3

BREMHOMRESEITE
MEM Elution test (1929 cells)
Grade
Extraction conc. (%) SRM-A SRM-B
100 4 4
50 4 4
25 4 0
12,5 0 0

6em¥/m] (5%fcs-MEM) 37°C, 24h-extraction

ST, HREEOeadeld BB D4% TR L. SRM-
BIZOWTHEMICHRERL, ¥A¥FRelL, 214
ARMLA-BRTOAR, HEEEIRESN, gadeld
4 TdH o7z, USP @ Elution test TDEEMELHE (£ 2)
(285 T, SRM-AB L UFSRM-B i DWW TEEH L 7=
HEEXTRIIRLZ, SRM-A & SRM-B Tit, B®
BD25% & S0%MEBEIBEL ET graded 2R L,
Ml st 2R3 R/ MR IRE L, MAPEHE T2
BEODADENTH-7:(F3).

2L, SRM-AlZ2WT, MERS, MiES%E
& U 10% &7H MEMEHL CRIBICHE L 23 iz
WTUSPElution test THAER L 7. ZOKRE, Mizs
HERERCTHE L L E0I135 ROBED
BESACZEIHONII R o72(F 4).

U RICOVTERICEREL SR, ZoBs
2, MERE, mEs%, BLU10%SFE#® T



W LZBRICOWTRERL TS, @z nz 2
Wy P O—- VBT ORRE L FE, ARICEER
PR ER W L EFERLA(FR ).

DK, HEAKTITCTHE L, USP @ Elution
test TREE LB T, invive TIHEERYRT
SRM-A 3 XL U'SRM-B & b iz, TofilzERTRE
TELRWIEDBELPII L o7 (grade 0). F72, MM
BEAEOBHTIE, MFFFERIC 5 Teaded*
&<, USP T2 LT D grade ¥ RTHEHIEHE S
TWwa Zehs, FUHEIEHOENIILY,
ERENELLZENHLNMIZo/2(F D).

DE, BEKEHBBEIII L S OMBIRE
ERRIZOWT, ISO TR SN TV A FETHER
L7-. #OEE, 50C/m2 B, 707CR4 B, 121
TN BEME LTS, MIEEEOHS SRM-A DE
SokdHEE, MBREENA RV Y bOo— L
TORFELEZMAIEZR L, USP Elution test
Tilgrade 0T, MRBUHEZRETE2WVWI &L
Moz (FK5).

USP Elution test & I 0 = —ETOREDENIID
WwT, SRM-ADTE4 OFMERTHRE L ZBFEEH
WTHB L4558, SRM-AD12.5~25% BT,
Elution test Tl grade 0 T, HRESES 2L
FEENLH, TV —ETIE, J0Z-BEENO
%THYH, BorHMEBEE HLERTHS. M
HTE, EETAHRBOBEVWIRSEEMENL
HoThbbRATVaELNDEEZLNLY, MHO
100% ML B R Ta T —EEIBO LN VITE
(1C50(%) < 100%) T, 55\ BRFEFEHIBE (draize
score 2~4) R+ Z & H 5, Elution testtt, FRFIEL
Hnkd, MESEEICHEELHEKIERTSIY
¥ 7 b Ly X% EOFRMICIE, BEMEWTTREED
R ERD.

USPCIRRBENTWAERERE O —E%
WELEEERTRT. o052 LY AHEE, v
HXEREARBEEITo/2 & &, WD draize score
Ho~4BELRLY. IO EREBETH
B2 LBRMICR A, gus—-ETR, HHHhC
1IC50(%) AT 100% LT TH Y, MaZELRET S
Z L MERETH o 1z, HMREEEE, BHEoDD
——¥, MEESEEMIII A ouo—EB L UHH

F4 HTEEEHEE AL Elution test IZ & BRHEMHEO

HE B BHEIEE
; Grade
Ext. med. —
SRM-A SRM-B Negative-SRM
24h  48h 24h  48h 24h  48h
d-H:0 0 0 0 0 0 i}
0%fcs-MEM 3 3 1 2 0 0
5%fcs-MEM 4 4 4 4 0 0
10%fcs-MEM 4 4 4 4 1] 0
37°C, 24h-extraction {1929 Cells)

:=5 SHEEE - BETEZDKTHELAEERWE
Elution test T iR R T & O MBS IEETE

Grade - .
Ext. cond. — i
SRM-A SRM-B Negative-SRM
24h  48h 24h  48h 24h  48h
37T, 24h 0 0 0 ] 0 0
50C, 72h 0 0 0 0 0 0
70T, 24h 0 0 0 0 0 o
1215, 1h 0 0 0 0 0 0
FRULAE © BEK {1929 Cells)

SRM-A . 1ZHEH B A, SRM-B © FEHEHE B
Negative-SRM : E& 514

Pohary s Ly XRERL, 7Y FIRERARE
24T o/ EOREBHER L LB L -, Draize score T
2~ 4 ZRTHEN, MFEFEHTOMHEEL 2
o= —ETHRBRT S &, 1C50(%) I3 70 ~ 90% %
SFL, IREERIMES R ERE T2 EPTERT
Hot:. HEEMETIE, a0 —-BRBIErAL
0%IZiE ¢, BiicfasEL RN T, MlasE
EHEL, invivo TORMEERIEER, inviroMillE
HERERDAER LA L 2\,

EEHHB L UVEHRHROMIZMHRIT, USP
T3, BRI RTMBEBERE L CISOICERS
NTWaEZHERE, BEETHIEL, semi-confluent®
IREE DM RS I Hh ¥ % 0 2 T48RFRIFRIC, AR DAE
ENREIG U7z grade THET % Elution test %
RRALTWwS, 20— T, REEHEHTIT
T, 24l LA BERERLERTAZL
EhoTwnh,

WRBETH ONLHESHTEOENREL »»
W A0, HMREEABRAEEME RV TR
L. TOHR, a0 —FEOKF SRM-A B&
UF SRM-B @ IC50(%) E{Z 100 f5 LA L O 1k i B2
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DEVPFRD b/, USP Elution test T3 #lfaEtk
PR RAMANTBRE R, MM T2EEEDE
WTdH o7z,

Lizh-T, an=—E0I139 P EE MmO 5
BEOSTT R Twb, USP Elution test T,
SRM-B T MFEA S THE L, RERT 3 & grade
2T 2R L, ABREE (USPEHEENE) L 2548, M
HEHEEHTIE, severely reactive(grade4) £ %2 o T,
THEEERY, FA—MEOHEEENELRE LW
MEBSLHLMI R,

BEDZ Edb, HHISHEE LT, NHESHE
HASEYITH Y, T0=—E, USPElution test#
W ORT, BEFEL, SEMNICHERSHREY
SFETELHIIBWTTCRTWAS.
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Abstract

In this study, we examined the interaction of the osteoblast which forms bone and sulfated hyaluronan (SHya). For the purpose
of the creation of a new functional polysaccharide, we introduced a sulfate group in hyaluronan (Hya) of high molecular weight, and
SHya of high molecular weight could be obtained for the first time. When rat calvarial osteoblast (rOB) celis were cultured with a
high concentration of SHya, they formed aggregated spheroids after 4h and the spheroids grew to about 200 um after 24k, We
examined the expression of cell adhesion molecules in order to clarify the mechanism of aggregate formation. The N-cadherin (N-
cad) and Connexin43 (Cx43) expression level of rOB cells cultured with SHya remarkably increased after 2h. A difference in the
expression of Integrin Bl (Intpl) could not be observed between the SHya addition and control group. The alkaline phosphatase
(ALPase) activity of rOB cells cultured with SHya after 8h was significantly enhanced in comparison with control. Therefore, the
sulfate group of SHya seems to enhance expression of cell adhesion protein such as N-cad and Cx43, resulting in aggregate for-

mation and further remarkable induction of the ALPase activity of rOB cells.

@ 2004 Elsevier Inc. All rights reserved.
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It is reported that the extracellular matrix (ECM)
provides positional and environmental information es-
sential for tissue function {1]. ECMs are complex, con-
sisting of several different classes of molecules that may
regulate modeling and remodeling [2]. Sulfated poly-
saccharides, such as heparan sulfate (HS) or heparin
(Hep), stabilize fibroblast growth factor (FGF) and
transforming growth factor B (T'GF-p) in an active
conformation, protect them against pH, thermal, and
proteolytic degradations, and strongly potentiate their
mitogenic activity in many cell types. Growth factors
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play 2 key role in the process of bone repair [3.4].
However, when the size of the defect is large, growth
factor alone is not enough for bone repair. One prom-
ising way of promoting bone repair is to use cell scaffold,
such as collagen {5]. However, there are problems, such
as the antigenicity on the proteins. Therefore, we tried
the regeneration of the bone using biocompatibility
polysaccharides. Hyaluronan (Hya) has by far the
highest molecular weight of the glycosaminoglycans
(GAGs) and is thought to facilitate cell migration,
adhesion, proliferation, and tissue repair [6].

Then, we synthesized sulfated hyaluronan (SHya)
with different degrees of sulfation. We examined the
effect of SHya on the cell function of rOB cells.



