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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

a9 A

(A) The number of rats used in each group

(B) The schematic drawing for the histometric analysis of
the calvaria defect model........... ... ... ... ... ..... .7
Representative micro-CT images of defect sites at 6 and 12
weeks postsurgery. In case of MBCP and deciduous teeth ash
groups, particles were resorbed significantly and new bone
formation enhanced at after 12 weeks...................... 10
Representative photomicrographs of defect sites receiving the
sham surgery as negative control at 6 weeks (A and C), 12
weeks (B and D) (arrow heads indicate defect margin; H-E
SEAII) ottt 11
Representative photomicrographs of defect sites receiving the
MBCP positive control at 6 weeks (A and C), 12 weeks (B and D)
(filled arrow heads indicate defect margin; unfilled arrow
head indicates new bone; H-E stain) ....................... 12
Representative photomicrographs of defect sites receiving the
permanent teeth ash at 6 weeks (A and C), 12 weeks (B and D)
(filled arrow heads indicate defect margin; unfilled arrow

head indicates new bone; H-E stain). .................... 13



Figure 6. Representative photomicrographs of defect sites receiving the
deciduous teeth ash at 6 weeks (A and C), 12 weeks (B and D)
(arrow heads indicate defect margin; H-E stain). ........ 14
Figure 7. Amounts of new bone as percentages of the augmented area at
6 and 12 weeks after surgery (N=71, Two-way ANOVA, p<0.0125

by Scheffe test)

*3 :Signifficant different from other groups at 6 weeks (p<0.0125)

*b :Signifficant different from permanent teeth ash at 12 weeks
(POLOI25) o vt 15

Figure 8. XRD patterns obtained from permanent (A), deciduous (B) teeth
ash (arrow head indicates base of peak). Analysis of composit

ion (C) from permanent and deciduous teeth ash ............. 16
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BCP: Biphasic calcium phosphate

EO: Ethylene-oxide

HA: Hydroxyapatite

H-E: Hematoxylin—eosin

MBCP: Micro—macroporous biphasic calcium phosphate
Micro-CT: Micro—computed tomography

TCP: Tricalcium phosphate

XRD: X-ray diffraction
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(negative control) | (positive control) teeth ash teeth ash
6 wk 9 9 ) 9
12 wk 9 9 7 10
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- Residual particle
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€474

Fig. 1. (A) The number of rats used in each group. (B) The

schematic drawing for the histometric analysis of the calvaria

defect model.

4) XA 3AEX(X-ray diffraction, XRD) &2

X A 314 B47](Ultima IV, Rigaku, Tokyo, Japan)Z A}-&3}¢]
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#J(40kV, 200mA, scanning rate 0.02°/s)3Fglom, 1 peak
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|3Fo] A star, zZF 79 F9 2= two-way analysis of variance (ANOVA)ZE
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Permanent Deciduous
Sham MBCP  teeth ash teeth ash

Fig. 2. Representative micro—CT 1mages of defect sites at 6 and 12
weeks postsurgery. In case of MBCP and deciduous teeth ash groups,
particles were resorbed significantly and new bone formation

enhanced at after 12 weeks.

LR

1) Sham<*

10



2)

"QJP .»—o =

~
Nl T
— - e

Fig. 3. Representative photomicrographs of defect sites receiving
the sham surgery as negative control at 6 weeks (A and C), 12

weeks (B and D) (arrow heads indicate defect margin; H-E stain).
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3)

Fig. 4. Representative photomicrographs of defect sites receiving

the MBCP positive control at 6 weeks (A and C), 12 weeks (B and D)
(filled arrow heads indicate defect margin; unfilled arrow head

indicates new bone; H-E stain).
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Fig. 6. Representative photomicrographs of defect~si£es receiving
the deciduous teeth ash at 6 weeks (A and C), 12 weeks (B and D)

(arrow heads indicate defect margin; H-E stain).
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e FAACE o7t AT Figure 7).

(5]
o

Em 6wk *b *b

Bone density(%)
[ (] L
e

-k
o
i

SHAM MBCP Permanent teeth ash Deciduous teeth ash
Fig. 7. Amounts of new bone as percentages of the augmented area at
6 and 12 weeks after surgery (N=71, Two-way ANOVA, p<0.0125 by

Scheffe test).

*4 :Signifficant different from other groups at 6 weeks

(p<0.0125).

*b Signifficant different from permanent teeth ash at 12 weeks

(p<0.0125).

4. XRD (X-ray diffraction) =2zt

FTA FEEAA #HFE peak7t FrAl I EEelA HEE peakHTh
ATl Ynr7b o HdaL(Figure 8A, B), ©o]RAS x 3Ewo] Tt
AAggelgte AL sttt me 7 B S 24 A7, I

3B abo| A= HAH]E©] 96.3%, PB-TCPH]E&o] 3.7%9 31 Fx 3]EZo A=
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HAH]&-0] 89.3%, B-TCPY H]&o] 10.7%=, f# &gl B-TCP<]

t] =7 Yest (Figure 8C).

- u
UJ-*LJWW

!

EHA ®Ep.TCP

Permanent teeth ash Deciduous teeth ash

&

o]

Fig. 8. XRD patterns. (A) Permanent teeth ash (arrow head indicates base

of peak), (B) Deciduous teeth ash (arrow head indicates base of peak).

(C) Analysis of composition from permanent and deciduous teeth ash.
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Abstract

Osteoconduction capacity of human deciduous and

permanent teeth ash in rat calvaria defect model

Boram Min, D.D.S.
Department of Dental Science

The Graduate School, Yonsei University

(Directed by Professor Jaeho Lee)

There are many studies to repair bone defect by various bone
substitutes. It is known that teeth ash can be used as bone substitute
in previous studies, but permanent teeth were used in those studies and
there was no study using deciduous teeth. Therefore we will present the
osteoconduction capacity experimentally and show the potential of bone
substitute including deciduous teeth ash on this study.

71 rats were categorized into sham, micro-macroporous biphasic calcium
phosphate (MBCP), permanent teeth ash, deciduous teeth ash groups
randomly. After making S8mm-calvarial bone defect of rat, each sample was

transplanted with fibrin into the defect. Rats were sacrificed and
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calvarial bones were extracted after 6 and 12 weeks. Micro—CT was taken
and hematoxylin-eosin (H-E) staining was carried out. Bone density was
calculated on H-E slides. Crystallinities of permanent and deciduous
teeth ash were analyzed using x-ray diffraction.

As a result, bone densities of MBCP and deciduous teeth ash groups
were high, and permanent teeth ash, sham group in decreasing order. At
12 weeks, resorption of particles and formation of new bone were
observed clearly in MBCP and deciduous teeth ash, but those were little
in permanent teeth ash group. In analysis of x-ray diffraction (XRD),
deciduous teeth ash had high crystallinity like MBCP, whereas permanent
teeth ash had low crystallinity.

Deciduous teeth ash had high B-TCP and osteoconduction capacity like
MBCP when transplanted, and this result suggests that deciduous teeth

ash will be useful as bone substitutes.

key words : bone substitute, deciduous teeth ash, permanent teeth ash,

osteoconduction, x-ray diffraction
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