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At Ao T 223} §3hE o] FHA AAH
ol Ao te] F2+= thFE hemispherical dome &
I AEAo] FAHIL AL, AEF HE A vk
Wedhs 49229 3 dEEA] eekriTable
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= ZoF50] AL 9laL, Ajgte] 7 3ote] wh
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ofA= o] BEH K Table 2, Photo 1-4).
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Table 1, Histologic finding of tissue responses to the application of PLLA barrier membrane on artificial bone

defects of beagle dog
i Group Control Experimental
Tissue responses
Week 4 5 6 4 5 6
Foreign body reaction =+ - - - - -
Inflammatory cell infiltration =+ + + + + +
Invasion of connective tissue
into defect
Tissue integration of membrane ++ ++ +++ ++ ++ 4+
+ - - +

Membrane resorption - -

- negative, %, rare, +; mild, ++; moderate, +++; severe,
Control; application of drug-unloaded membrane on artificial defect,
Experimental; application of tetracycline-loaded membrane on artificial defect,
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Table 2, Histologic finding of bone remodeling according to the application of PLLA barrier membrane on arti-

ficial bone defects of beagle dog

Group Control Experimental
Tissue responses

Week 4 5 6 4 5 6
Trabecular bone growth + ++ + ++ +++
Bone induction + + ++ +t
Bone conduction + ++ +++
- negative, %; rare, +; mild, ++; moderate, +++; severe,
Control; application of drug-unloaded membrane on artificial defect.
Experimental; application of tetracycline-loaded membrane on artificial defect.
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Table 3, Histomorphometry of the new bone formation in artificial bone defect of beagle dog after the appli-

cation of PLLA barrier membrane(Mean+S D)
Week Area(um?) Control group Experimental group

4 New bone area 622.34+22.30 705.91£39.83
N/D area (%) 53.24%5.70 61.60£7.13

5 New bone area 809.48+38,03* 869.174101.65
N/D area (%) 66.52£6,95* 71.30£7.18

6 New bone area 868.07+98.77* 082.40+122 22"
N/D area (%) 72.50+4,58* 86.30%2,03*

*, Significant difference compared to 4 weeks group(P(0,05).
#; Significant difference compared to control group(P(0.05).
N/D area;(new bone area/defect area) X 100

Control; application of drug-unloaded membrane on artificial defect.
Experimental; application of tetracycline-loaded membrane on artificial defect.
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Figure 1, Effects of PLLA barrier membrane on new bone formation, New bone area was represented as % of
defect area, and vertical bars represent standard errors of each independent values(Mean+S D))
*, Significant difference compared to 4 weeks group(P(0.05).

#: Significant difference compared to control group(P<0.05).
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Microphotography of artificial defect at 4 weeks after defect formation and installation of drug-
unloaded membrane( X 20, Multiple staining). The membrane(M) is intact and mild inflammatory
infiltration was seen inside the defect. New bone was seen as red color.

Microphotography of artificial defect at 4 weeks after defect formation and installation of drug-
unloaded membrane(M)( x40, Multiple staining). New bone(NB) grows from the margin of the
defect(OB; old bone) to center,

Microphotography of artificial defect at 4 weeks after defect formation and installation of tetracy-
cline-loaded membrane(X 20, Multiple staining). The membrane(M) is intact and the new bone
was more actively formed comparing to the drug-unloaded membrane group. Osteoinductive
appearance was seen under the membrane,

Microphotography of artificial defect at 4 weeks after defect formation and installation of tetracy-
cline-loaded membrane( x40, Multiple staining). The membrane(M) is intact and the new
bone(NB) was more actively formed comparing to the drug-unloaded membrane group. Osteoin-
ductive red colored immature bone grows to the membrane, OB; old bone,

Microphotography of artificial defect at 5 weeks after defect formation and installation of drug-
unloaded membrane( X 20, Multiple staining). The membrane(M) is still intact and the new bone
was more dense than at 4 weeks of drug-unloaded membrane group.

Microphotography of artificial defect at 5 weeks after defect formation and installation of drug-
unloaded membrane(M)( X 40, Multiple staining). NB; new bone, OB; old bone,
Microphotography of artificial defect at 5 weeks after defect formation and installation of tetracy-
cline-loaded membrane(x 20, Multiple staining). The membrane(M) is intact and the new bone
was more densely formed closing to the membrane comparing to the drug-unloaded membrane
group,

Microphotography of artificial defect at 5 weeks after defect formation and installation of tetracy-
cline-loaded membrane(M)( x40, Multiple staining). New bone(NB) reached to the center of
defect and more densely formed closing to the membrane comparing to the drug-unloaded mem-
brane group. Osteoinductive appearance was more active than drug-unloaded membrane group.
OB; old bone,

Microphotography of artificial defect at 6 weeks after defect formation and installation of drug-
unloaded membrane( X 20, Multiple staining). The membrane(M) is still intact and the new bone
was more dense than at 4 weeks and 5 weeks of drug-unloaded membrane group.
Microphotography of artificial defect at 6 weeks after defect formation and installation of drug-
unloaded membrane( X 40, Multiple staining), The membrane(M) is still intact, NB; new bone, OB;
old bone,

Microphotography of artificial defect at 6 weeks after defect formation and installation of tetracy-

cline-loaded membrane(X 20, Multiple staining). The membrane(M) is intact and the new bone
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was more densely formed closing to the membrane comparing to the drug-unloaded membrane
group,

Photo, 12, Microphotography of artificial defect at 6 weeks after defect formation and installation of tetracy-
cline-loaded membrane( x 40, Multiple staining). New bone(NB) was more densely formed closing

to the membrane(M) comparing to the drug-unloaded membrane group. OB; old bone,
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-Abstract-

Effects of Tetracycline-loaded Poly(L-lactide) Barrier
Membranes on Guided Bone Regeneration in Beagle Dog

Kwang-Soo Choit!, Tak Kim!, Dae-Seung Yang!, Eun-Cheol Kim?, Hyung-Keun You!, Hyung-Shik Shin!

! Department of Periodontology, School of Dentistry, Wonkwang University
2 Department of Oral Pathology, School of Dentistry, Wonkwang University

Application of membranes for guided tissue regeneration(GTR) have been confined to the subgingival barri-
er functions; however, many studies have provided evidence that some drugs, including tetracycline, initially
can promote the growth of periodontal ligament or alveolar bone in peridontal therapy. Osseous regeneration
in periodontal defects is increased by local administration of tetracycline due to its anti-collagenolytic effect,
which enhances bone-forming ability via osteoblast cell chemotaxis and reduced bone resorption. The aim of
this study was to evaluate effects of tetracycline loaded poly-L-lactide(PLLA) barrier membranes for guided
bone regenerative potential. Tetracycline was incorporated into the PLLA membrane with the ratio 10% to
PLLA by weight. Ability to guided bone regeneration of the membranes were tested by measuring new bone in
the tibial defects(7x10x5 mm?3) of the beagle dog for 4, 5, and 6 weeks. In control, drug-unloaded PLLA
membranes were used in same size of defect. In histologic finding of the defect area, a few inflammatory cells
were observed in both groups. These membrane were not perforated by connective tissue and maintained
their mechanical integrity for the barrier function for 4-6 weeks, New bone formation was greater in defects
covered by tetracycline-loaded membrane than in defects covered by drug- unloaded membranes. In bone
regeneration guiding potential test, tetracycline-loaded membrane was more effective than drug- unloaded
membranes(p{0.05). These results suggest that tetracycline-loaded PLLA membranes potentially enhance guid-

ed bone regenerative efficacy and might be a useful barrier for GTR in periodontal treatment.

Key Words ; tetracycline-loaded PLLA membrane, guided bone regeneration, beagle dog
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