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Cell sheets (-) Cell sheets (+) 
6

A B

C D

Cell sheets (-) Cell sheets (+) 

Cell Sheet 
(n=4)

Negative Control
(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*

Histometric Analysis of Periodontal Regeneration of 3-wall Defects 

Biomaterials, 2009 
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TCP(Osferion)

8 weeks after the transplantation 
1-wall-defect (5 x 5 x 5 mm) 

•
•
•
•
•
•

Collagenase Type I (SERVA ) (29/30) 97%
Trypsin-EDTA(Invitrogen )   (8/11)  73% 
ALP
Collagenase Type I (SERVA ) (29/29) 100%
Trypsin-EDTA(Invitrogen )   (6/8)   75% 

Explant (Somerman et al., 1988) 76%
30
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Taqman Gene Expression Assay 
hBMMSCs (n = 3) 
hGFs(n = 3) 
hPDL cells (n = 7) 
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Day 

A: ascorbic acid 
B: -glycerophosphate 
D: dexamethasone 

-           A         AB       ABD 
T25(Passage 0)  

T75(Passage 1)  

T75 *3(Passage 2) 

Day 0 
Day 5 (6,7) Day 9 (10,11) 

Day 13 (14,15) 
12 14

25 29
CPC

Flow Chart Infection tests 

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

Tumorigenic test (soft agar) 

No transformation loosing anchorage dependency. 

Negative control 
(hFibroblast)

hPDL cells Positive control 
(Hela) 

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

colon
y

Washio et al., 2010 

Tumorigenic test (injection) 

No tumor formation after 4 and 12 weeks 

Injecting 1x10^7 cells/200mL. 
 Positive control: Hela S3. 
 Negative control: medium only. 
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Quality control in vitro 

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.    

Washio et al., 2010 

Quality control in vivo 

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

Quality control in vivo 
• PDL like (PDL) and cementum like (     ) tissues around 

grafted dentin block. 
• Human vimentin positive (brown). 

Cell sheet possessed the property to 
regenerate periodontal tissues. 

Washio et al., 2010 
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