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Table 1, in vitro weight change of CMP materials according to soaking time(mean+SD).

Wt. change Period
(Wt%) Type day1 day3 day7 day21 day30
pure 0.25%0.27 0.38£4.16 54.95%9,57 | -75.481€10.85 | -71.71£6,12
Soaking
) 5 mol% Na20 -0.39£0.53 2751247 51.9616.18 -72.501+6.95 -70.90£2.98
in
10 mol% Na2O -0.19£0.08 -8.991+4,27 67.141+6,39 -74.50£4.88 72,4312 46
trisbuffer
5 mol% K20 7.95£1.27 1.63+1.05 -56.55£2.09 -78.02£0.70 -76.34+1.80
Amorphous
pure 0.14£0.04 -8.99%+3.12 -50.18+3.49 76.64£8.08 -70.25+3.53
Soaking
' Smol%NaO | 0601057 | -107919.68 | 46,49£320 | 7878E7.65 | -70.17+1.87
m
10 mol% Na2O | 0.24%0.11 631E£149 | 628521256 | -79.9914.88 | 469.37+5,07
SBF
5 mol% K20 12,97+0,32 1.0610.45 -47.48£2.79 -74.59£0.65 -75.34%+1.80
pure -2.71%£0.24 -10,52+4,18 -3.371+1.33 -0.831+3.28 1.9210,54
Soaking
) 5 mol% Na20 2.71+0.24 9.97£5.29 2.94+1.87 3.47+1.87 1.08%0.39
m
10 mol% Na2O | -2,14%0.68 9.67%531 4.17+1.86 8.5317.88 2.166%0.42
trisbuffe
5 mol% K20 -2,79%+0.07 4.50%0,11 -10.31£0.54 -24.861+0,70 -27.611+0.81
Crystalline
pure 2.18%0.28 9431413 5.30+7.19 1.09£4.14 2951081
Soaking
_ SmoloNaxO | -1.80%0,51 9.39%585 | 2.96+117 0.21%0,62 3.68%0.52
pure in
10 mol% Na2O -1.991+0.36 -8.91£2,59 0.47+5.93 -2.83%+3.04 3.66+0.64
SBF
5 mol% K20 -3.431+1.30 -5.0810.44 -11.33+0.06 -24.19%0.84 -25.61+0.81
Table 2. Amount of new bone in cranial bone defects(mm?) (mean+SD)
Control DPBB (Bio-Oss) =FCMP 5% K20-CMP 5% Na20O-CMP 10% Na2O-CMP
Week 12 1.19%0.64 6.53%0.39* 4,14%0,74*" 5.51+0,78 4,5310.89* 3.80£0.39*
Week 24 2,70+£1.78 7.651+0,23 6.1910.40* 5.9640.95* 6.21%0,76¢ 6.5030.60*
P(0.01: significantly different from control
* P(0.01: significantly different from control
*:P(0.01: significantly different from DPBB
25 with 73480 W, 10 molk K20E A713 Als
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CMP, 10%Na20-CMPR.TH= 8k 14 (P (0.01),
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Figure 1, Control defect group
A. 12 weeks after surgery
B. 24 weeks after surgery
Arrow heads : Original border (Hematoxylin-Eosin, X 10)

Figure 2, DPBB(Bio-Oss) group, 12 weeks after surgery
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A. Whole defect, arrow heads : Original border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, D : DPBB, NB : New bone (Hematoxylin-Eosin, X 100)

Figure 3, Pure CMP group, 12 weeks after surgery

A, Whole defect, arrow head : Original defect border (Hematoxylin-Eosin, X 10)
B, Tissue in the defect, C : CMP, NB : New bone (Hematoxylin-Fosin, X 100)



Figure 4, 5% K20O-CMP group, 12 weeks after surgery
A. Whole defect, arrow heads : Original defect border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, C : CMP, NB : New bone (Hematoxylin-Eosin, X 100)
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Figure 5, 5% Na20-CMP group, 12 weeks after surgery

A. Whole defect, arrow heads : Original defect border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, C : CMP, NB : New bone (Hematoxylin-Eosin, X 100)

Figure 6. 10% Na2-CMP group, 12 weeks after surgery
A. Whole defect, arrow head : Original defect border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, C : CMP, NB : New bone (Hematoxylin-Eosin, X 100)

Figure 7, DPBB(Bio-Oss) group, 24 weeks after surgery
A. Whole defect, arrow head : Original border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, D : DPBB, NB : New bone (Hematoxylin-Eosin, X 100)
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Figure 8, Pure CMP group, 24 weeks after surgery
A. Whole defect, arrow head : Original defect border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, C : CMP, NB : New bone (Hematoxylin-Eosin, X 100)

Figure 9, 5% K2O-CMP group, 24 weeks after surgery
A. Whole defect, arrow heads : Original defect border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, C : CMP, NB : New bone (Hematoxylin-Eosin, X 100)

Figure 10, 5% Na=2O-CMP group, 24 weeks after surgery
A. Whole defect, arrow heads : Original defect border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, C : CMP, NB : New bone (Hematoxylin-Eosin, X 100)

Figure 11, 10% Na2-CMP group, 12 weeks after surgery
A. Whole defect, arrow head : Original defect border (Hematoxylin-Eosin, X 10)
B. Tissue in the defect, C : CMP, NB : New bone (Hematoxylin-Eosin, X 100)
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Figure 12, Radiographic findings of defect healing at 12 and 24 weeks after surgery
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-Abstract-

The effect of calcium metaphosphate bone graft
materials on bone regeneration

Han-Seung Chae!, Yong-Moo Lee!, Seung-Min Yang!?, Sung-Soo Chun?, Suk-Young Kim?,
Young Ku!, Chong-Pyoung Chung!, Soo-Boo Han!, Sang-Mook Choi!, In-Chul Rhyu!

Department of Periodontology, Graduate School, Seoul National University
“Department of Dentistry, College of Medicine , Sungkyunkwan University

3School of Material Science, College of Engineering, Youngnam University

Periodontal regeneration therapy with bone-substituting materials has gained favorable clinical efficacy by
enhancing osseous regeneration in periodontal bony defect. As bone- substituting materials, bone powder, cal-
cium phosphate ceramic, modified forms of hydroxyapatite, and hard tissue replacement polymer have
demonstrated their periodontal bony regenerative potency. Bone-substituting materials should fulfill several
requirements such as biocompatibility, osteogenecity, malleability, biodegradability, The purpose of this study
was to investigate biocompatibility, osteo-conduction capacity and biodegradability of Na2O, K2O added calci-
um metaphosphate(CMP). Beta CMP was obtained by thermal treatment of anhydrous Caz(H2PO4)2, NazO and
K20 were added to CMP. The change of weight of pure CMP, Na2O-CMP, and K2O-CMP in Tris-buffer solution
and simulated body fluid for 30 days was measured. Twenty four Newzealand white rabbits were used in neg-
ative control, positive control(Bio-Oss), pure CMP group, 5% Naz-CMP group, 10% Na2O-CMP goup, and 5%
K20-CMP group. In each group, graft materials were placed in right and left parietal bone defects(diameter
10mm) of rabbit, The animals were sacrificed at 3 months and 6 months after implantation of the graft materi-
als, Degree of biodegradability of K20 or Na2O added CMP was greater than that of pure CMP in experimental
condition, All experimental sites were healed with no clinical evidence of inflammatory response to all CMP
implants, Histologic observations revealed that all CMP grafts were very biocompatible and osseous conduc-
tive, and that in K2O-CMP or Na2O-CMP implanted sites, there was biodegradable pattern, and that in site of
new bone formation, there was no significant difference between all CMP group and DPBB(Bio-Oss) group,
From this result, it was suggested that all experimental CMP group graft materials were able to use as an avail-

able bone substitution,

Key words ; bone substitution, K20-CMP, Na2O-CMP, biocompatibility, osseous-conduction
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