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GSTEC

REXTFERAS
WY —bF1y 1T =PI TR 2~

Histometric Analysis of Periodontal Regeneration of 3-wall Defects

Bar; 1mm

Cell Sheet Negative Control
(n=4) (n=4) p-value
Junctional Epithelium (mm) -0.01+0.06 0.19+0.25 0.47
Bone Regeneration (%) 76.95+2.54 54.70+9.01 0.035]
Cementum Regeneration (%) 78.22+2.75 47.69+5.55 0.012]
Periodontal Score (1-5) 4.63+0.13 3.50+0.20 0.003]|

CSTEC

Table I.

RELTFERAE
WY —bF1Y 1T I=PI TR 8~

Histometric Analysis of Healing Following

Gingival Flap Surgery in 1-, 2-, and
3-Wall Intrabony Defects in Dogs

(mean + SD, mm)

1-wall Wl W

Defodt hesght 40£03 40212 39405

Juncticral epthetum 15202 12203 ogs0d!

Cornectve tnsue 0402 18107 104032
achesion

Comertum megeneraion  12+06  20206* 28050

Bone regeneration 15205 L7086 2305

* Statsticalty sigrficant Sfference betwaen |-wall and 2-wall; P<0.03.

2-wall and 3wall; P 0,03,
sigeific st ffevercy bubwevs |-wall and 3.wall; P .08

;mwmm

CSTEG

HRLFERAS
WS —bF1Y AT I=PY TR 8~

Biomaterials, 2009
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GSTEC

|M-ﬁmﬂ

Periodontal Repair in Surgically Created
Intrabony Defects in Dogs: Influence

of the Number of Bone Walls on
Healing Response

Chang-Sung Kim,* Seong-Ho Choi,” Jung-Kiu Chai,* Kyoo-Sung Cho,” lk-Sang Moon,*

UIF M.E. Wikesja.? and Chong-Kwan Kim

Figure |.
Schematic diagram depicting the surgically created |-, 2-, and 3-wall intrabony defects.

CSTEC
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Tabie 1. Isclation and ALP activity of hPDL cells
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Flow Chart

REXTFERAE
@.EG WY —bF1yY 1T =PI TR 2~

Infectiqn tests 4
N'ﬁ“'H";"" Collect and culture hPDL cells _|_ | Infection tests
> HTLV-L for 2 weeks Mycoplasma
# HOV Antibody 1 Bacterium
> HBs Antigen )
> Syphilis Seed to thermoresponsive dishes
1
Collecting blood Culture in osteoinductive medium__' Endotoxin tests
. for 2 weeks Tumorigenic tests
1 Soft Agar
se""'m CPC Cell sheet preparation Injection
preparation
i 4 Patients
b Quality control +Healthy, 20 to 40
Tooth "’ Cell number, PDL markers years old, 3rd
Extraction Transplantation to mouse molar out of
occlusion
. 2
RRLFERAY
@.EG ﬂ;’/—h‘-«‘w/nrﬁ}:r'}‘/ﬂz’/&—

Tumorigenic test (soft agar)

e 9000 cells/well were cultured in 0.5% agar
OIM for 7 days.

colon

Positive control
(Hela)

hPDL cells

Negative control
(hFibroblast)
No transformation loosing anchorage dependency.
Washio et al., 2010

RRLXFEHAY
GI.E@ WS —bF1Y AT I=PY TR 8~

WY —bF1Y AT I=PI TR 2~

RRLXFEHAY
@.E@ WS —bF1Y AT I=PY TR 8~

ErERIEHE D EEITIE

T75 *3(Passage 2)

2= K4
T75(Passage 1)
T25(Passage 0)

Day 0 ~—= ==
Day 5 (6.7) Day 9 (10,11)

BELELICERE
== ARIEFEE M TESR

> =BeLTH#iE

— 128 ~148F]
Day 13 (14,15)

r—#%)L25~29 D
CPCHTOHEE

Infection tests

#1 #2 #3 Standard

Mo PCR Megative Negative Negative Megative

plasma Culture Negative Negative Negative Negative
Endotoxin 1st day = 0.11 0.16

P R <40

20th day 2.2 0.6 1.08

Aerobic MNegative Negative Negative Megative

Bacterium | Anaerobic | Negative Negative Negative Negative

Fungus Negative Negative Negative Negative

Neither microbial infection nor excess amount of endotoxin
Washio et al., 2010

in culture medium.

Tumorigenic test (injection)

e Injecting 1x10"7 cells/200mL.
Positive control: Hela S3.
Negative control: medium only.

L e e

No tumor formation after 4 and 12 weeks

g1io0d



Quality control in vitro Quality control in vivo

#1 #2 #3 Std.

Cell number

s s s s
(Ave.#/cell sheet) 6.13x107 | 6.4x10° | 5.4x10 >1x10

Cell survivalrate 98 97 95 >80 hPDL cell sheet

(Ave. %)

Periostin expression _ Dentin block

ALP positive cells (%) 26 62 76.3 =50

ALP activity (Ave.

unit/ul) 0.81 0.99 1.02 >0.1

o¢PDL cell sheets transplantation with dentin
block under back skin of SCID mice.

Number and survival rate of cells in sheet were sufficient.
Periostin indicated that cells possess the property of hPDL cells.
ALP expression and activity indicated osteoblastic property.

REXTFERAS
@E@ WY —bF1y 1T =PI TR 2~

Washio et al., 2010

REXTFERAE
@E@ WY —bF1yY 1T =PI TR 2~

Quality control in vivo

e PDL like (PDL) and cementum like (—) tissues around
grafted dentin block.

¢ Human vimentin positive (brown).

| Pei 42 RN

Cell sheet possessed the property to

regenerate periodontal tissues.
Washio et al., 2010

@'E ) RREXFEHAF @'E ) RREXFEHAF
WY —bF1 AT ISP TR 2~ W —bF1y AT I=TV TR 8~
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1) PDGF + IGF-1

2) BMP-2

3) TGF-B

4) OP-1 (BMP-7)

5) BDNF

6) GDF-5

7) PDGF + B-TCP (GEM 21S°)
8) FGF-2

FGF-20 B EICLAEIEREHE

581 wE5#

Murakami et al. J Periodont Res, 38:84, 2003
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FGF- 20 BRI &k 2 EEEEEE
(E=J WK 2BIBABEEREETIV)

EHDH 0.1%FGF-2+E#|
(N=6) (N=6)

HEw (NBR) (%) 35.4+89  83.5+14.3%

HEER (NTBR)(%) 16.646.2  44.1+9.5%

A FE(NCR) (%) 37.2415.1  97.0+7.5%

*P<0.01

FGF-2BFiE5H{ 59 v D
HREEE S DEMmE
(Phase IAO#ER X Y)

p=0.021

(%) 120

1007

p=0.945

807

60

40-|

20-|

Kitamura et al. PLoS One, 3:e2622, 2008
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a a uchi .etal, eriodontol. 2004 Sep 1281 128 .
=Ry %
R L P
(1 ml)

1
L~
o B

FGF-2 (10 ng / ml)

- S, g
ARBRE=Z I
(EEIMS511kg)
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(EEBRER+ 2% 775 —45>7))

$REETR

Bl wmsc
I Control

REBX MR (%)T

T

2 4 8

(Mann-Whitney U-test,

0
12 w) 2 4 8 12y,
*:p<0.05 * *:p<001)
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Hasegawa N, et al., .J Periodontol. 2006 Jun;77(6):1003-1007.
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relative mRNA levels

Standard Standard
Gene(Gene Bank No.) BE MSC Fibroblast
Matrix metalloproteinase 1 12 15*15 5572,1290
Adrenomedullin 1 2+1 19,10
CUG triplet repeat, RNA-binding protein 2 9 87 300, 125
Collagen, type XV, alpha 1 1 68 197, 50
Sam68-like phosphotyrosine protein No signal | No signal 2,1
C—type lectin, superfamily member 2 3 212 171,125
Dermatopontin No signal | No signal 1,2
Adaptor-related protein complex 1, sigma 2 7 413 990, 375
subunit
Tissue factor pathway inhibitor 2 657 3327 10, 1
Serine (or cysteine) proteinase inhibitor, clade I, | 45 173+=124 10, 1
member
MHG, class II, DR beta 9244 830+1165 |4, 1
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