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— Abstract

A STUDY ABOUT EARLY OSTEOCONDUCTIVITY OF POROUS ALLOPLASTIC
CARBONAPATITE AND ANORGANIC BOVINE XENOGRAFT IN
CANINE MAIXLLIARY AUGMENTATION MODEL

Do Kyun Kim', Tae Hyung Cho?, Yun Mi Song?, Hui Pan', Su Yeon Lee', Im Geon Jin',
{n Sook Kim?, Kug-Sun Hong?, Soon Jung Hwang'*
"Dept. of Oral & Maxillofacial Surgery, School of Dentistry, Seoul National University,
*Dental Research Institute, Brain Korea 21 for Dental Life Science, Seoul National University
*School of Materials Science & Engineering, Seoul National University

Introduction : Although several types of calcium-phosphate coumpound have been frequently
applied to osseous defects at maxillofacial area for many years, there is a controversy about its effi-
ciency on bone conductivity comprared to xenograft bone substitute. Alloplastic carbonapatite has
been introduced to improve disadvantages of hydroxyapatite and to mimic natural bone containing
carbon elements. However, a preclinical study about its efficiency of osteoconductivity has not been
reported. This study was performed to evaluate the early osteoconductive potential of synthetic car-
bonapatite with multiple pores relative to anorganic bovine xenograft.

Materials and methods : Total 5 beagle dogs were used for maxillary augmentation model. The
control (anorganic bovine xenograft) and experimental groups (synthetic carbonapatite) were ran-
domly distributed in the mouth split design. After bone graft, all animals were sacrificed 4 weeks
after surgery. Histological specimens with Masson Trichrome staining were made and histomorpho-
metrically analysed with image analyser. The statistical analysis was performed using paired t-test.

Results : In both groups, all animals had no complications. The experimental group showed rela-
tively much new bone formation around and along the bone substitutes, whereas it was clearly
reduced in the control group. The ratios of new bone area to total area, to material area and to the
residual area excluding materials were higher in the experimental group (0.13+0.03, 0.40+0.13,
0.20£0.06 respectively) than in the control group (0.01£0.01, 0.03£0.02, 0.03+0.03, respective-
ly). And the differences between both groups were statistically significant (p<0.001, €0.01, <0.01,
respectively), while the ratio of material area to total area in two groups was not significant.

Conclusion : Carbonapatite showed a high osteoconductivity in the early stage of bone healing
compared to bovine derived anorganic bone substitute. This study suggests that this bone materials
can be applied as a reliable bone substitute in the clinical treatment.

Key words: Carbonapatite, Multiple pores, Osteoconduction, Anorganic bovine xenograft, Early
stage, Bone regeneration
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X 40 x 80

Fig. 1. histological sections of augmented maxillary bone area with anorganic bovine bone after
4 weeks (MT staining, x 40 and 80),
A maxillary alveolar bone, B: bone marrow, C: bony floor, D: bone substitute

x 40 X 80

Fig. 2. histological sections of augmented maxillary bone area with synthetic carbonapatite after
4 weeks (MT staining, x 40 and 80).

A root of maxillary tooth, B: bone marrow, C: bony floor, D: bone substitute
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anorganic bovine bone

Fig. 3. no bone forming cells around bovine derived anorganic bone and active osteoblast with
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alloplastic carbonapatite

new bone formation around synthetic carbonapatite after 4 weeks (MT staining, X 200).

A’ new bone, B: osteoblasts

il

Table 1. Histomorphometric Values in the Control (anorganic bovine xenograft) and Experimental group (synthetic

at\te) which were Implanted in the Maxilla of Beagle Dog for 4 weeks

Synthetic , p*
R carbonapatite “xenograft’”
(A) Area of new bone/ total area 0.13+0.03 0.014+0.01 (0.001
(B) Area of new bone /area of bone substitute 0.40+0.13 0.03£0.02 0.01
(C) Area of new bone / total area area of bone substitute 0.20+0.06 0.03+0.03 <0.01
(D) Area of bone substitute /total area 0.34+0.07 0.43+0.09 NS
(E) C/D 0.60x0.16 0.06+0.05 <0.001

*paired t-test
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Fig. 4. FT-IR patterns of the synthetic carbonapatite used
in this study and of hydroxyapatite (Apaceram, Pentax,
Tokyo, Japan) being available in the market.
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