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Scanning electron micrograph of gingival fibroblasts attached to a drug-unloaded
membrane,{ X 1006))

Scanning electron micrograph of gingival fibroblasts attached to a 10% tetracycline
loaded membrane.( X 1000)

Scanning electron micrograph of gingival fibroblasts attached to a 10% flurbiprofen
loaded membrane.( X 1000)

Scanning electron micrograph of gingival fibroblasts attached to a 200ng/cm® PDGF-
BB loaded membrane ( X 1000)

Section trom defect untreated after 1 week. New hone(B) formation was minimal and
fibrous connective tissue(C) containing inflammatory cells was prominent. OB: old
bone {Masson's trichrome stain, X 40)

Section from defect treated with drug-unloaded membrane after 1 week, New
bone(B) formation was minimal and nfiltration of inflammatory cells along the
membrane{M) was noted. (Masson's trichrome stain, X-0)

Section from defect treated with 10% tetracvcline loaded membrane after 1 week.
New bone(B) formation was prominent beneath the membrane(M) C: connective
ussue(Masson's trichrome stan, X 40))

Section from defect treated with 10% flurbiprofen loaded membrane after 1 week.
Defect was filled with a delicate expanse of new bony trabeculae and Interposed
marrow, and fibrous connective tissue(C) was noted just beneath the membrane(M).
{Masson's trichrome stain, X40)

Section from defect treated with 200ng/cm® PDGEF-BB loaded membrane after 1week.
Abundant amount of new hone(B) formated were observed between fibrousconnective
tissue(C) in the defect. M membrane(Masson's trichrome stain, X 40)

Section from defect treated with 400ng/cm® PDGEF-BB loaded membrane after 1
week, Remarkable new bone(B) formation was observed and connective tissue(C)
wasinterposed in the defect. M © membrane (Masson's trichrome stain, X40)

5 Section from defect untreated after 2 week., New bone formation(B) from

defectmargin was minimal, OB: old bone, C . connective tissue {Masson's trichrome
stain, X 40)

7 Section from defect treated with drug-unloaded membrane after 2 week, New

bone(B) progressed from defect margin toward the center of the defect., C
connective tissue M 1 membrane (Masson's trichrome stain, X 40)

Section from defect treated with 10% tetracycline loaded membrane after 2 week,
Numerous bony trabeculae and interposed bone marrow(B; were noted. C: connective

tissue, M membrane (Masson's trichrome stam, X40)
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2% 19 Section from defect treated with 10% flurbiprofen loaded membrane after 2 week.
Defect was partially bridged by new bone and ostecid. M : membrane (Masson’s
trichrome stain, X40)

28 20 Section from defect treated with 200ng/cm? PDGF-BB loaded membrane after 2
week, Most of defect area were filled with new bone(B) but fibrous connective
tissue(C) was interposed, M: membrane (Masson’s trichrome stain, X 40)

2% 21 Section from defect treated with 400ng/cm?. PDGF-BB loaded membrane after 2
week, Defect was bridged by new bony trabeculae(B) and marrow. C : connective

tissue M: membrane(Masson’s trichrome stain, x40)
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-Abstract-

Cellular activity and guided bone regenerative effect
of drug-loaded biodegradable membranes

Won-Kyeong Kim*, Sang-Mook Choi*, Chong-Pyoung Chung?*,
Soo-Boo Han™*, Young-Hyuk Kwon***, Seung-Jin Lee**
*Dept. of Periodontology, College of Dentistry, Seoul National University
and Dental Research Institute
**Dept. of Industrial Pharmacy, College of Pharmacy, Ewha Womans University
***Dept. of Periodontology, College of Dentistry, Kyung-Hee University

The purpose of this study was to evaluate the effects of tetracycline(TC), flurbiprofen, and
PDGF-BB loaded biodegradable membranes on the cell-attachment, the activity of loaded
PDGF-BB, in vivo release kinetics, and guided bone regenerative potentials. To evaluate the cell
attachment to membranes, the number of gingival fibroblasts attached to each membrane(10%
TC, 10% flurbiprofen, 200ng/cm* PDGF-BB loaded membranes, drug-unloaded membrane) was
counted by coulter counter and the morphologic pattern of attached cells was examined under
SEM. To determine whether the activity of loaded PDGF-BB is sustained, the cellular growth
and survival rate of gingival fibroblasts was used for both standard PDGF-BB and loaded
PDGF-BB. For evaluation of in vivo release kinetics, drug-loaded membranes were implanted on
the dorsal skin of the rats. On 1, 3, 7, 10, 14, 21, and 28 days after implantation, the amount of
remaining drugs were measured by HPLC assay for TC and flurbiprofen, and by ¥-scintillation
counter for PDGF-BBUI%, For evaluation of guided regenerative potential, the amount of new
bone in the calvarial defects(5mm in diameter) of the rat was measured by histomorphometry 1
and 2 weeks after implantation of membranes. The number of cells attached to the PDGF-BB
loaded membrane was largest as compared with the other membranes.(p{ 0.05) The activity of
loaded PDGF-BB was not significantly different from the activity of standard PDGF-BB.(p{
0.05) After initial burst release of drug during the first 24 hours, drugs were gradually released
for 4 weeks. Especially the release rate of PDGF-BB was nearly constant during 4 weeks.
PDGF-BB loaded membranes(200, 400ng/cm?) were effective in guided bone regeneration as
compared with drug-unloaded membrane, These results implicate that drug-loaded bicdegradable
membranes might be a useful for guided bone regeneration.
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