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Table 1. Treatment Modalities

Group Treatment
I ePTFE membrane only
I Biocoral®
111 Biocoral® in combination with
¢PTFE membrane
v Bioglass 4585
A% Bioglass 4585 in combination with

ePTFE membrane
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MEthicon Ltd., United Kingdom.
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WGore — Tex®?, W.L. Gore & Associates Inc.,
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Flagstaff, AZ.
VIDBjocoral — 450%, Inoteb Co. France.
Vil Perioglass™, US Biomaterial :
XGore — Tex® Suture CV5, W.L. Gore &
Associates Inc., Flagstaff, AZ.
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EXPLANATION OF PHOTOGRAPHS

Light micrograph of specimen treated with ePTFE membrane only after 1 month of
healing. Small amount of new bone(NB) was formed.(modified multiple stain: original
magnification X 40).

Light micrograph of specimen treated with ePTFE membrane only after 2 months of
healing. Dense fibrous connective tissue was partly appeared. C : collagen fibers; F :
fibroblasts: T : tooth{modified multiple stain: original magnification X 100).

Light micrograph of specimen treated with ePTFE membrane only after 3 months of
healing. New bone(NB) was formed and inflammatory cells(I) were still observed. B :
alveolar bone: T : tooth(modified multiple stain; original magnification X 40).
Electron micrograph of specimen treated with ePTFE membrane only after 3 months
of healing. Macrophage(M) contained a lot of heterophagosomes(uranyl acetate and
lead citrate stain: X 7500).

Light micrograph of specimen treated with Biocoral® graft after 1 month of healing.
Osteoblasts(Ob) were lining around new bone(NB). BC: BiocoralR: F:
fibroblasts(modified multiple stain: original magnification X 200).

Electron micrograph of specimen treated with Biocoral® graft after 1 month of healing.
Macrophage phagocytized Biocoral® —like particles{arrow head).(uranyl acetate and lead
citrate stain: X 9000).

Light micrograph of specimen treated with Biocoral® graft after 2 months of healing.
Biocoral?(BC) particles were a little bit resorbed and new bone(NB) was extensively
formed around the implanted particles to connect together. Ob: osteoblast{modified
multiple stain; original magnification X 100).

Electron micrograph of specimen treated with BiocoralR graft after 2 months of
healing. New bone matrix(NBm) was formed around Biocoral® particles(BC) and
osteoblasts(Ob) surrounded it(uranyl acetate and lead citrate stain: X 6000).
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Fig. 9. Light micrograph of specimen treated with Biocoral® graft after 3 months of healing.
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Fig.

Fig.
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Fig.

Fig.
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11

12,

13.

14.

15.

16.

New bone(NB) surrounded Biocoral®(BC) particle. F: fibroblasts: Ob
osteoblasts(modified multiple stain: original magnification X 200).

Electron micrograph of specimen treated with Biocoral® graft after 3 months of
healing. Osteoblast(Ob) contained open —faced nucleus and well —developed rER.
NBm: new bone matrix(uranyl acetate and lead citrate stain; X 9000).

Light micrograph of specimen treated with Biocoral® graft and ePTFE membrane
after 1 month of healing. Osteoblasts(Ob) were lining around new bone(NB) closing
each other. F: fibroblasts(modified multiple stain: original magnification X 200).
Electron micrograph of specimen treated with Biocoral® graft and ePTFE membrane
after 1 month of healing. Osteoblast{(Ob) surrounded around Biocoral® particles(BC)
and contained a lot of rER.(uranyl acetate and lead citrate stain ; X 7500).

Light micrograph of specimen treated with Biocoral® graft and ePTFE membrane
after 2 months of healing. New bone(NB) was extensively formed around the
implanted particles(BC). Osteocytes(Oy) were observed within new bone and reversal
lines{ arrows) were seen. (modified multiple stain : original magnification X 100).
Electron micrograph of specimen treated with Biocoral® graft and ePTFE membrane
after 2 months of healing. Osteocyte(Oy) was observed within lacuna{L) of new
bone matrix. C: canaliculi{uranyl acetate and lead citrate stain : X 6000).

Light micrograph of specimen treated with Biocoral® graft and ePTFE membrane
after 3 months of healing. Most particles of Biocoral®(BC) were resorbed at the
periphery and new bone(NB) was extensively formed. Collagen fibers(C) existed
massively. MNC : multinucleated cell(modified multiple stain:. original magnification
x 100).

Light micrograph of specimen treated with Bioglass 4585 graft after 1 month of
healing. BG : Bioglass 4585 . C : collagen fibers : NB : new bone . R : reaction
layer(modified multiple stain ; original magnification X 100).
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Light micrograph of specimen treated with Bioglass 4555 graft after 2 months of
healing. Osteoblasts(Ob) were lining around new bone(NB) interposed among bioglass
4585(BG).(modified multiple stain: original magnification X 200).

Electron micrograph of specimen treated with Bioglass 4555 graft after 2 months of
healing. New bone matrix(NBm) was shown around bioglass particles(BG) and
osteoblasts(Ob) surrounded it. R : reaction layer(uranyl acetate and lead citrate
stain: X 4500).

Light micrograph of specimen treated with Bioglass 4585 graft after 3 months of
healing. New bone(NB) was extensively formed around bioglass particles(BG) and
reaction layer(R) was observed.(modified multiple stain : original magnification X
100).

Electron micrograph of specimen treated with Bioglass 4585 graft after 3 months of
healing. New bone matrix(NBm) was formed around bioglass particles(BG) and
osteocyte(Oy) was clearly observed. L : lacuna : R : reaction layer(uranyl acetate
and lead citrate stain; X 7500).

Light micrograph of specimen treated with Bioglass 4585 graft and ePTFE
membrane after 1 month of healing. BG : Bioglass 4585 . F : fibroblasts: P
pouch{modified multiple stain : original magnification X 200).

Electron micrograph of specimen treated with Bioglass 45S5 graft and ePTFE
membrane after 1 month of healing. Macrophage(M) phagocytized bioglass 4535 — like
particles(uranyl acetate and lead citrate stain . X 7500).

Light micrograph of specimen treated with Bioglass 4585 graft and ePTFE
membrane after 2 months of healing. New bone(NB) was extensively formed around
implanted particles(BG). R : reaction layer(modified multiple stain: original
magnification X 40).

. Light micrograph of specimen treated with Bioglass 45Sb graft and ePTFE

membrane after 3 months of healing. New bone(NB) was extensively formed around
implanted particles{BG) which were buried(modified multiple stain . original
magnification X 40).
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— Abstract —~

Effect Of Bioceramic Grafts
With And Without eptfe Membrane
In Periodontal Osseous Defects In Dogs

In - Kyeong Lee*, Ki—Young Yi* Soo-Boo Han* Jae—Sung Ko**, Jeong —Sik Cho***
*Dept. of Periodontology, College of Dentistry Seoul National University
**Dept. of Oral Anatomy, College of Dentistry, Seoul National Unviersity
***Hankuk Glass Industry, Technical Research Institute

The purpose of this study was to observe the effect of Biocoral® graft and bioglass 4585
graft in combination with ePTFE membrane in periodontal osseous defects for new bone
formation. Nine healthy dogs were used. Under general anesthesia, 3 —wall defects were
created on the mesial and distal surfaces of the maxillary right canines, the mesials of the
maxillary right second premolars, ‘the distals of the mandibular right canines and the
mesials of the mandibular right third premolars. To induce periodontitis, a silicone rubber,
Provil® light body, was injected under pressure into the defects. Ninety days later, Provil®
was removed and followed by thorough root planing. The followings were then applied in
the mesial and distal defects of the maxillary right canines, the mesials of the maxillary
right second premolars, the distals of the mandibular right canines and the mesials of the
mandibular right third premolars by random selections : 1) ePTFE membrane only
application, 2) Biocoral® graft, 3) Biocoral® graft and ePTFE membrane application, 4)
Bioglass 45S5 graft, 5) Bioglass 45S5 graft and ePTFE membrane application. The
membranes were removed 1 month later. The dogs were sacrified at 1, 2 and 3 months
following the graft, and block sections were made, demineralized, embedded, stained and
examined by light microscope and transmission electron microscope.

On the sections from teeth treated with ePTFE membrane only, the defect demonstrated
extensive connnective tissue and alveolar bone regeneration. The Biocoral® graft group
demonstrated extensive bone regeneration compared with ePTFE membrane only group. In
the Biocoral® graft plus ePTFE membrane group, regeneration of new alveolus and crest
occurred within the defect. As the experimental period lengthened, bone regeneration was
increased and bone bridge was formed among the graft particles. The but bioglass 4555
graft group demonstrated extensive bone regeneration but the amount of new bone was less
than that of the Biocoral® graft group. For the bioglass 4585 graft plus ePTFE membrane
group, the amount of new bone was also increased. As the experimental period lengthened,
bone regeneration was increased. Multinucleated giant cells, fibroblasts and macrophages were

observed. As the bone formation was increased, the number of such cells was decreased.
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In conclusion, the Biocoral® was found better than the bioglass 45S5 for new bone
formation, and the use of ePTFE membrane alone or with Biocoral®/bioglass 4585 can be
supported as potential methods of promoting bone formation.

Keywords : Guided Tissue Regeneration, ePTFE membrane, Biocoral®, Bioglass 4585
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