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Biologigic Membrane for Guided Bone Regeneration
Jong-Rak Hong, Nara kang, Pill-Hoon Choung
Department of Oral & Maxillofacial Surgery, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the stability and efficacy of biologic

membrane made of freeze-dried cartilage as a barrier to facilitate guided bone

regeneration in experimental non-healing bone defects in the rat mandible. Nine adult

Sprague-Dawley rats (400-500g) were used in experiment. 50mm in diameter were

created on the mandibular angle area by means of slow-speed trephine drill. In

microscopic examination, dynamic immature bone forming at 2 weeks and its

calcification at 4 weeks were observed. The membrane made of lyophilized cartilage

taken from human costal cartilage seems to be very effective for guided bone

regeneration as a biologic membrane and the scaffold for attachment of cells or local

drug delivery system of growth factor, which may meet the ideal requirement of a

barrier membrane and graft materials.
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Table 1. The histologic comparison

of the mandibular defects at postoperative intervals

Histologic Finding

Experimental Group Sites

Control Group Sites

2weeks | dweeks | 6weeks | 8weeks |2weeks |4dweeks | G6weeks | Sweeks
Bone formation at the defect margin + + + + _ _ _ _
Inflammation _ _ _ _ _ + _ _
Calcification of regenerated bone _ + +t et - - - -
Mature bone formation - - + + _ _ _ _
Cartilage formation - + + + - - - -

Fibrous connective tissue formation - - - - -

(-: negative, + mild, ++: moderate, +++: active)




Fig.1. Photograph of biologic membrane made of lyophilized cartilage



Fig. 2. The mandibular specimen 2 weeks after experiment.
The ingrowth of the margin of defects can be observed on the
test side, but control side show no change.



Fig. 3. The mandibular specimen 6 weeks after experiment.
The membrane was adherent to the underlying bone very firmly
and the defects were completely filled with a hard bone-like
tissue on the test side, whereas the control side exhibited no
healing or remodelling of the defects margin.



Fig. 4. The mandibular specimen 8 weeks after experiment.
The bone-like tissue filling the defects on the test side was
harder. Control defects remained unhealed, even in the 8 weeks

group.



Fig. 5. Photomicrograph of experimental group 2 weeks after
experiment. Immature bone growing out from the pre—existing
bone was evident on the margins of the defect. Newly formed
bone was not yet visible in the central part of the defects. (x
40, von Kossa stain), NB — new bone formation



Fig. 6. Photomicrograph of experimental group 2 weeks after
experiment. Ingrowth of immature bone can be observed. (x100,
von Kossa stain), NB — new bone formation



Fig. 7. Photomicrograph of experimental group 4 weeks after
experiment. Some cartilage forming area that were surrounded

by chondroblasts can be observed. (x40, von Kossa stain)

CA - cartilage formation



Fig. 8. Photomicrograph of experimental group 6 weeks after
experiment.
The leading edge of new bone formation into the interior of the
defects was accompannied by numerous cappilaries. (x40, von
Kossa stain), NB - new bone formation



Fig. 9. Photomicrograph of control group 6 weeks after experiment.
Surgical defects created on the control side that were not
covered by lyophilized cartilage membranes do not show
healing. (x40, von Kossa stain), D — defect area



Fig. 10. Photomicrograph of experimental group 8weeks after
experiment. The defects were completely filled with matured
bone on test side. (x40, von Kossa stain),

NB - new bone formation



Fig. 11. Photomicrograph of experimental group 8 weeks after
experiment. The mature bone has enlarged bone marrow space.
(x100, von Kossa stain), M — bone marrow



Fig. 12. Photomicrograph of control group 8 weeks after experiment.
The control side do not healing, but margin of defects exhibited
remodelling. The control side were partially filled with fibrous
connective tissue, and remodelling and rounding of the defect
margin is observed. (x40, von Kossa stain), D — defect area



