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I 1 Characteristics of bone substitutes

Trade Name Material Property Particle size
Interpore® hydroxyapatite porous non-resorbable 450um
Bio-oss® hydroxyapatite porous resorbable 600um
Biocoral® calcium carbonate porous resorbable 300-450um
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I 2 Healing process in control and Experimental site

Experimental site

Control site E1 E2 E3
1 week LI
2 weeks Vv I
4 weeks VI V, VI, VII Iz, TV2 V1

[ : presence of multinucleated giant cell
surrounded particle
II : initial resorption of the particle
11

2

. osteoid tissue formation in the particles
. new bone formation between the two particles

IV1 : new bone formation in the particles
IV2 : the particle surrounded by new bone
V : formation of the primary osteon

VI : formation of the reversal line

VII : fibrous encapsulation of the particle



E 3 The amount of new bone formation(%)

C E1 E2 Es

10501 133£02 209+01
293+01 337%£03 353%0.3
527103 555+02 595%0.2

211+02
409402
71.8+02

1week
2weeks
4weeks

Values are mean+S.D

Ei:porous synthetic HA site
E2:natural bovine derived HA site
Es:calcium carbonate site
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1 Control group at the 3rd day following surgery(Toluidine blue stain). The defect
border was clear, The defect was filled with blood clot and inflammatory cells( X 40).

2 The 7th day following surgery. A: The defect was filled with loose connective tissue
and woven bone formed in peripheral portion(x40). B: Woven bone was observed
together with resorption of the bone in defect border (x100).

3 The 14th day following surgery(x40). A: New bone showed more mature than the
7th day specimen although limited to the peripheral area. Most of the defect was filled
with loose connective tissue( X40). B: There were osteoblasts lining new bone and
initiation of primary osteon formation( x100).

4 The 28th day following surgery. New bone showed compact pattern although the
amount of new bone formation was limited to pheripheral portion. Mature bone was
distinguished from immature bone by reversal line( X100).

5 Porous synthetic HA group at the 3rd day following surgery. Many inflammatory cells
and irregular particles were observed( X 40).

6 The 7th day following surgery. A: Trabecular pattern was observed(Xx40). B:
Fibroblast was lining the particle( X 100).

7 The 14th day following surgery. The bone defect was almost filled with fine bone
trabeculae growing from adjacent host bone( X 40).

8 The 28th day following surgery. A: More matured bone was seen, compared to 14th
day specimen(X40). B: The particles were surrounded by dense connective tissue
band and localized condensed cells( X100). C: The primary osteon was seen( X 100).

9 Natural bovine derived HA group at the 3rd day following surgery. Irregular particle
spaces were observed together with clear defect border( X 40).

10 The 7th day following surgery. A: Some of the bony spicules were fused with each
other adjacent defect border. Immature woven bone was formed centrally from the
periphery of the bone defect(X40). B: There were fibroblasts and multinucleated
giant cell around the particle. Connective tissue ingrowth into pore of the particle was
shown (X 200).

11 The 14th day following surgery. A: Some of the trabeculae started to surround the
particle adjacent to host bone.(X100) B: The osteoblasts were lining new bone( X
100).

12 The 28th day following surgery. A: New bone became mature, Particles adjacent to
defect border were completly surrounded by newly formed bone(X100). B: Some of
particle were connected to the old bone by osteoid tissue( X 100).

13 Calcium carbonate group at the 3rd day following surgery. Blood clot and
inflammatory cells were observed, with clear defect border. Irregular fibrous network

was formed adjacent to host bone, and around the graft particle (X40).
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19 14 The 7th day following surgery. A: Most of the defect was filled with dense
connective tissue and some of the bony spicule was fused with each other adjacent to
host bone(x40). B: The osteoblasts were seen on the surface of the newly formed
bone trabeculae(X100), C: There were multinucleated giant cells around the
particle( X 200).

719 15 The 14th day following surgery. A: New bone became more mature compared to the
7th day specimen( x40). B: The ostecid tissue was seen in the particle surrounded by
multinucleated giant cell and osteoblast( X 100).

719 16 The 28th day following surgery. A: The defect space was filled with well developed
trabecular bone. Particles were resorbed and replaced with new bone(X100). B:

Magnification view. There were osteoblasts lining new bone which replaced particle.( X

100)
Abbreviations
Hb: Host old bone Nb: New bone P Implanted Particle
Po: Primary osteon Ct: Connective tissue Gc: Multinucleated giant cell
Ob: Osteoblast Ot: Osteoid tissue RI: Reversal line
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-Abstract-

Histologic Study on Healing after Implantation
of several Bone Substitutes
in Rat Calvarial Defects

Eun-Ju Lee, Hyun-Ju Chung
Dept. of Periodontology, College of Dentistry, Chon-nam National University

The purpose of this study was to assess and compare the osseous responses to implanted
particles of porous synthetic HA (Interpore 200®, Interpore International, U.S.A.), resorbable natural
bovine derived HA (Bio-0ss®, Gestlich Pharma, Switzerland) and calcium carbonate(Biocoral 450®,
Inoteb, France) in bone defects.

Four calvarial defects of 25mm diameter were created in each of 16 Sprague-Dawley rats, The
experimental materials were subsequently implanted in three defects, leaving the fourth defect for
control purpose. Four animals were each sacrificed at 3 days, 1week, 2weeks and 4 weeks after

surgery. The tissue response was evaluated under light microscope.

Overall, histologic responses showed that all the particles were well tolerated and caused no
aberrent tissue responses. There were difference in the amount of newly formed bone at the
experimental sites and control site,

There was more new bone formation associated with calcium carbonate site. In addition, the
calcium carbonate site displayed multinucleated giant cells surrounding calcium carbonate particles
after the 1st week, and osteoid tissue within the particle after the 2nd week. After 4 weeks,
calcium carbonate particles were resorbed and replaced with new bone. The healing of the
natural bovine derived HA site was similar to that of porous synthetic HA, except that new
bone growth between the two particles have progressed more in the former site after the 2nd
week, In the natural bovine derived HA site, the particle was surrounded by newly formed bone
after the 4th week. After 4 weeks, the control site showed more mature bone than other sites.

In conclusion, the grafted sites were better in new bone formation than non-grafted sites. In
particular the calcium carbonate site showed the ability of osteoinduction and natural bovine
derived HA showed osteoconduction in rat calvarial defects. This suggest that calcium carbonate

and natural bovine derived HA could enhance the regenerative potential in periodontal defects,
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