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poly-L-lactic acid(PLLA, Purac Biochem
Co., Gorinchem, Holland)E& 43w gd-o g
oMEHI | E & 10% w/v7t HES
=9l & of7]9 tetracycline(Sigma Chemical
Co., St. Louis, USA)% flurbiprofen(Taeguk
Pharm. Co., Seoul, Korea)®] FZ7} X}# 9t
%9 5 10, 15 ¥ 20%7F HEE EFE9
t}. o] A& polyglycolic acid(PGA) mesh
(Samyang Co., Seoul, Korea)ol] 3I|E-A]7]3L
AN HLNN AET F A AT ARA
Zth.

PDGF-BBE 3Hiéte g uhe Al %6}7)
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HEA I A2 7x33t. PDGF-BB
(Genzyme, CA, USA)E X9 9 1em?Y zH2t
100, 200, 400ng¥ S =% FFS G st 2
T4 FTEZQ polyvinylalcohol(PVA) £ oY
(Hayashi Pure Chemical Ind. Ltd., Osaka,
Japan)ol &3tet &, o|AS A AFS z
#ute] oAl B EAI 7L 71 Z T

o A1aTAY AL2AL ALHAT. A
Ao ¥ (Gracey, Hu-Friedy Co. Chicago,

I, USA)< ol&3te] X4 2 Xe& AlAst
I AYAETFE A2l AFHEAT Fant
HE At 27F F-olo WAbE HAE
7het & A AexAE AFsAh AHE

Z2H 2 100ug/ml penicillin(Gibco Lab.,,

Grand Island, NY, USA)3#} 100ug/ml
streptomycin(Gibco Lab. Grand Island, NY,
USA)o] H7I"Y -MEM/(Gibco) A3 7 uj Aol
A AT AHE A °F 1 mm32
2 A% tha 3omm AlEu < HAlo 22
A BEAAIA 100ug/ml penicillin®}  100ug/ml
streptomycin ¥ FBS 10%7} #A7}E a-MEM
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Uq/ﬂ 1173 5mm°]
At =4 tE
Sov, A2z A4
G38tA L& zH S, A3IEES tetracycline
10%3SF8 2HE 9, A4S flurbiprofen 10%
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200ng/cm?8H 2d 22, A6+ PDGF-BB
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Amout of gingival fibroblasts attached to the drug-
loaded membranes.

Unloaded : drug-unloaded membrane, TC : 10%
tetracycline-loaded membrane, FLU : 10%
flurbiprofen-loaded membrane PDGF-BB
200ng/cm? PDGF-BB loaded membrane.

*, Significantly different from other groups(p<0.05)
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2l 6 Activity of PDGF-BB released from the membrane
on the cellular growth and survival rate.
*, Significantly different from the control(p<0.05)
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2l 7 In vivo tetracycline release from membranes
Effects of loading contents on drug release
kinetics.

(m) 5%, (@) 10%, (A) 15%, (W) 20%
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2! 8 In vivo flurbiprofen released from membranes.
Effects of loading contents on drug release
kinetics.

(m) 5%, (®) 10%, (A) 15%, (W) 20%
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& 9 In vivo PDGF-BB release from membranes. Effects
of loading contents on drug release kinetics.
(m) 100ng, (®) 200ng, (A) 400ng.
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47(10% flurbiprofen@H- b= 7)ol A=
27 v A spbol] A4 A z2 o] W (band)
JeE EAstaL 1 shdel AAs A E4
T F5 A o] wgsidon o
Hoh B2 AlAEo] FAFJTHIH 13).
57 (PDGF-BB 200ng/cm?$Hf =}H| % )
AL ztH Bt AHsltels AAxzH o] EA)
st I epielle & ASRE VIEAEWA
dFst kol A Eol FAHJTHIEH 14).
67 (PDGF-BB 400ng/cm? & xt# 9t )

=

A



b gglon Aalm Fuol
1

1M 153
2 Ze] Aol Skt oY o
AAZAOZ AYA AATHIH
IR

HE

oy

nok 42 Fyol ol
HZAZEA A4

o X i &

O
ox Ml PN M o
borh Y rp Y

i,

>,

¢

U o
Ay
2 o2

ik
H,

6ol M= S5 PRIA 2 AEE T A4
Zo & AZAFIOY AT FA= 2
&R FTYoE AFE gt 21).

67 EF 157 "ET A9
Ade S HATh
2p BF 3 <]

Frol A o4
F ARy A

136

ey WY AT
computer image analysis system< ©]
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2] 22 Histomorphometric data for rat calvarial defects at
1 and 2 weeks post-implantation
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tetracycline®H- X} 2ol A ok Bt A7
SET Ax JRE7E Zoh 53 PDGF-BB
Sy At A 7MY =2 AlE JAEE
B3evl 1 ol PDGF-BB7F Al frobH &,
ToMAE 5o FuE 719 AES o
stetrA B7F Holu ol Mz #3
9 25 FA97] WEoz Aztet
Tetracycline$H+ ¥ 2ol Al PDGF-BB 3t
f AR TgE SAT GE 6 2
Hop 2 AlX FJxEs 2o AL Iv®
(200ug/ml) 7} oF ™ Q13 2Hg flo] A-frobAl
X HEAL FZAT)E tetracycline®] Z}-§-9)
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2l 2 Scanning electron micrograph of gingival fibroblasts attached to a drug-unloaded

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

=l 4 Scanning electron micrograph of gingival fibroblasts attached to a 10% flurbiprofen

loaded membrane.( X 1000)

2] 5 Scanning electron micrograph of gingival fibroblasts attached to a 200ng/cm? PDGF-

BB loaded membrane.( X 1000)
10 Section from defect untreated after 1 week. New bone(B) formation was minimal and
fibrous connective tissue(C) containing inflammatory cells was prominent. OB; old

bone (Masson's trichrome stain, X40)

= 11 Section from defect treated with drug-unloaded membrane after 1 week., New

bone(B) formation was minimal and infiltration of inflammatory cells along the
membrane(M) was noted, (Masson’s trichrome stain, X40)

12 Section from defect treated with 10% tetracycline loaded membrane after 1 week.
New bone(B) formation was prominent beneath the membrane(M) C; connective

tissue(Masson’s trichrome stain, X40)

= 13 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)

14 Section from defect treated with 200ng/cm? PDGF-BB loaded membrane after 1week.
Abundant amount of new bone(B) formated were observed between fibrousconnective

tissue(C) in the defect. M; membrane(Masson’s trichrome stain, X40)

2] 15 Section from defect treated with 400ng/cm? PDGF-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)

16 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)

2 17 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 ; membrane (Masson's trichrome stain, X40)

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

19 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, X40)

19 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 Kkinetics, 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-BBU2, 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 biodegradable
membranes might be a useful for guided bone regeneration.

Key words . drug-loaded biodegradable membrane, guided bone regeneration,
flurbiprofen, PDGF-BB, tetracycline
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