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Eol 3 olaksiEras o
WAL AAERY BT

.534];<100i o] /\XH% ‘] o 1 170
3 FZ GotlowSWE FEAPIN UAHH
o8 dFolu A2HFo] A9 glglen, =
Hotgozw ggd o) AR AT
AL AFIATL BIEPo, ErE
HyoA AAFFE FHLEAE ePTFE
Bt X &EFo|u 2n et ko] Hglon
o OBS ARAS B 4 Jvky so
qAgAs Ade AfgelA, 2d

rot r&ﬁ

Y7t ME G55 A3t Az o
olF T2, I 71 FAd dIFZ
X 7 AESA misfA ¢ M%L% s
+ Z 23} Bto] = (polypeptide) 241, &
Zh A el 2} (platelet  derived growth factor,
PDGF), 9371}, ©3Agd7gqa 18l
ol d FARA A A (insulin like growth
factor, IGF) s°| Ut ol & HadfH
AARIAE =2 SHstE We 2 1 &
gl Efo] = Ab&o] A3 (sulfide bond) & E
AAE oA T AREA EAFEFe] 28,0004
A 35000 Daoll o]&th AZ thE ZEE
o]E & PDGF-A, PDGF-B+ MZ t& &
AARZHE FHEHAT 56%H =] FAHRE
o3 oy, Abgtel BagelA el
PDGFE 5% 0|52l AA¢ BB, 1¢
0% olFAel AR} EAsEU oF
PDGF-AB$ PDGF-BB7} Atdhe] 4o}
Z9) USARAAY FHES EAAT
I gEA JquHe 4D Lynch$42 92 PDGF 9}
IGF-1(insulin like growth factor-1)¢] &3%+&
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o] Ao EZHS ZgFE A poly-l-lactic
acid) 3} Z g Zelo] 22 polyglycolic acid) o2
ANZE SA 2HH 2] 200ng/cm?e] FEE
oy AAJAAE et AF4 9
ARE Hrteted Ut

LAY A Y uy
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AF 13kg W] AF 1871LE 699
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5 F 2hE 9RelUL vt S3019)
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g AT AY 1% B4 47 02 3
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o AeARE A B F AW AFg
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A9 H(Frios® Friatec AG, Mannheim,
Germany) 2.2 1A% & oS XAEZ
ok7]. 1:]—74/\1 /‘21‘—/\}%@% g}oﬂr,} T
7U7F 600,000 U HUAH G Z=2AQ]
Al ( Pfizer Co. New York, U. S, A)E &
W 01% 222HA Yol (RALE,
Agatol 7A9IAE
A sttt
2_|_ 5% ‘o‘ ] olaqo]
Sel ZHEA 2 kel Al 2
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713 377 10% w74 E2WE $F&0]
B2 £7] Sl Bas

(3) =&lst 9l =&} &5ty

O x329 A

FAE Z2AL Donath® Breuner®® 7} 7]&
gk Aol wet HEE g RS Al Aedth ¥
A ALY AFHE FTAHLE JAS WL

2 292 tololEE2 AuE wWE F
(Exakt-cutting grinding system, Exakt-
Apparateb, Hamburg, Germany)2 ©], ¢
shed Al 9 %71]7} 2-3mmE A Aokl
Ewo] wal ©4(50, 70, 90, 95, 100%2] ol
23 Z}%‘Ei% o]-&, o] & 100%4] °le-&
e 397k yUmAE 297k 4ColA ik
AZAIZL & v e Elol 3 H o] E (Osteo-
bed® bone embedding solution, Polyscience,
Inc. Warrington, PA., U, S. A& ©]&35}¢]
Ttk Zols 3PAR o] HAAIES
<, 194 = FelBelth £ajort 93, 2

Ae Zojdott ZufA] (benzoyl peroxidase)
€ 10w/v% g A2 S902 3Tt 121
A vl 2¢de] gk WY AS W FH
1 4C WAl A wteldA AAsHit 3

dAle SAE 25w/v% THE A2 Enfd
Oﬂ Hol AZoA sFEe F F tad
35C <] XJ%—_‘?_E(SS"C, 25psi) A 19 7F F31
T} o] & 55ColA 447 Fof ds] A st
17tk 1, 29} 39A|e] 2oy E2tiy
TANE ol&std HFS FAS AdHoA
AR Tl R AlHo & Y
= -70C e s 20%7F FAT7E FolEr
42 3 3, UAE oj&ste Ay 2w
b dAdE EES A EES AYe B
A7HA Antgk g2 1 WM EE AL Wi
BE A Zolldh olEA wE EES
FetnY Edtolted AlofolAdolER
HAAZIA FEE 7 JEE 2447 T3
o E550] 82 &£T9]=E Exakt-micro



grinding system (Exakt-Apparateb, Hamburg,
Germany) 22 dwiste] EEpo|=Ema 559
W Rol ksl o) A sk ® e

Zgt2~¥Y <£go]EE Exakt-precision
adhesive system& ©]&3le] EEo] B2
glo|T o} Ha A Alofmolad ol ER

gt BE5Z Atolo] T3 IHHE HY
T He EolEE Atk WA 1A
Z}o]E & Exakt-cutting and grinding system
o] 3Rtk AZdste] ©ds] yZAZ
5 FAZE oF 100em HE=7F HA el
o}, Add EELE Exakt-micro grinding
system®l T} 800, 1200, 2500, 4000 A}EZE =}
2 o]gste dwntete] HFAHOE F7 20pm
o wjEsta gk EEo] oA A FA

Au}l & toluidine blue 9 multiple A HO =2
FA sty Fs d@r 7 (Olympus BH-2,
Olympus Co, Tokyo, Japan) 2.2 %3 A4S

wfy ot kol

A2 Global Lab Image
Analysis System(Data Translation Inc.,
Malboro, MAU. S. A)& o] &3t} 33t
w7 (Olympus BH-2, Olympus Co, Tokyo,
Japan)°o] CCD 7} 2(ITC-47, Ikegami
Tsushinki Co. Ltd., Tokyo, Japan)Z ¥ 2}s}
o AR AR (framegrabber) (DT-55, Data
translation Inc, USA)Z ZAFE S AA3}o
ZA e dn|7didol 256 S3tE gk (gray level)

S 7HAE 640x480 34 (pixel) o) UAE
oz AFE WA YeiEs @ ¥
FAEMN LT E Y o (Global lab Image

Analysis System) (Data Translation Inc.,
Malboro, MA.U. S. A)E A3t A= A
Sttt WA dAndde] 2FAFA ] 7
A= sta ©elolA ZEvE @ =E ¥
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2 1 Newly formed bone coronal to the apical border
of the notch was captured.
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2l 2 Without membrane specimen at 2 weeks.
Alveolar bone resorption was observed below the
apical end of root planing(arrow). (toluidine blue

staining : original magnification X 40)

32! 3 Drug-unloaded membrane specimen at 2 weeks.
Thin connective tissue(CT) was filled in experimental
notch area and reverse line(large arrow) and
osteoblast-like cells(small arrow) were seen in alveolar
crest.(toluidine blue staining : original magnification
% 100)

66

1%l 4 PDGF-BB loaded membrane specimen at 2
weeks.

Inflammatory cell infiltration were seen adjacent to

resorbing membrane(M) and reverse line(arrow) was

seen in alveolar crest.(multiple staining original

magnification X40)

o ZZA Lok

PDGF-BB %

= el g d5A
Zo] fo] Holw A{9 A& AIHL
2 55 I ALVt gkt E AxE
FRoe 9HFe] ERAtHIYE 4). 22
AW Afelo] AfRAL AHIGFNME =
o] s WU Fas B4 o/ Sl K P B e Rt e A v
< HYow Afoidx ¢ gydumdrr
HHEHATHIH 5).

StH A9 2FA e WEHoE Ae
= e e S AN AFErt wet
HFAAFAAN HE A5 T4 A
(prevented), X|#H1/3 oA HE AL HE
2 Z2] Zek(limited), 183 71EE7A W
He A$E ¢4d s 2] (complete) & &
FE5te] ##s A3, PDGF-BB &% ¥
PDGF-BB H|&f A& Ao oo xe 7]



2 5 PDGF-BB loaded membrane specimen at 2
weeks.
Connective tissue attachment on a dentin(D) without

12| 6 Without membrane specimen at 5 weeks.
Newly formed alveolar bone marrow(arrow) was
seen surrounded by woven bone(W) and lamella

new cementum formation.(multiple staining : original bone (L).(toluidine blue staining original
magnifica-tion X 100) magnification X 40)
It 1 Histological Observation of Epithelial Downgrowth Along the Barier at 2 weeks
Membrane Without membrane Unloaded PDGF-BB loaded
Epithelial (n=6) (n=6) (n=6)
Downgrowth
Prevented 0 4 4
Limited (coronal 1/3) 2 2 2
Complete 4 0 0
FES} MPEYAARE FOR AuR = GFAE Faol Holw o Ad
1/3914 F2fe] WHE W, o}F A% I7f s} = A9 FFEH Holx ¥tk NEE F
A ge FANE NEFAA o2 A¥  ARE L2d AFxFo wEHYE &
o sz o] BAEHAHE 1) AL voln Ao A4 3 fe A4
oz o] PAJo] AAHATHIH 8, 9)

(2) Me 55 &7 PDGF-BB ¥ A ool Ae A4 o]

FPAE YA RS FAME ANFEY G ARPE Wol 248 £4S HYom, 2
B2 WEd S0 BYom I Al 9 Ad Fxuel Hold gk duT
5o YAE BAAYUT AAYAE B gHle A4 B T Aduerdel A4E
ZEm AT JIES FIAAARE #EE HAEHAT A F YF0E Foe] & 3§
ATHIH 6, 7). dEo] glow 7]Ee] Zo| A B ofy

PDGF-BBE #4354 9 Aoz @ 95 HolME 2o @4l way &4
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a2l 7 Without membrane specimen at 5 weeks.
(toluidine blue staining
100)

original magnification X

12l 8 Drug-unloaded membrane specimen at 5 weeks.
Thread like new bone (N) near the notch and woven
bone like trabeculae on the apical notch was seen.
New cementum deposition (arrow) was also seen.

(toluidine blue staining : original magnification X 40)

o] #AHYTHILY 10).
A9 SFANAE 277 % A Ao
S el e A5l sgEael A

E
oo
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2l 9 Drug-unloaded membrane specimen at 5 weeks.
Cementum neoformation was observed(arrow).

(toluidine blue staining : original magnification X 100)

b =
weeks.
Active alveolar bone formation (B) was observed from

10 PDGF-BB loaded membrane specimen at 5

the base of the experimental notch (N). (toluidine

blue staining : original magnification X 40)
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2 11 PDGF-BB loaded membrane at 5 weeks.
Epithelial downgrowth was prevented (arrow) near

the cementoenamel junction. (original magnification

X 40)

o YIATHE 3). I8y 7IEE9Y el
AxZ FA7NA S dolg 4
PDGF-BB %+ A# 94+ 0.30mmE
m e AR AA Fo] 7EEe Ao E 3§
A W, o F AL NS A RS &
PDGF-BB7} $Hr¥ A 82 | ool A=
38 7lEgY sheR F F4E d
o] FA kol YEbstth A4 Wery
L3t },MLﬂﬂ@ﬂ%ﬁlg+HMFBB
fr 2t ol A e F 77 ZH2E 0.20mm
QOHmmMﬂ v PDGF-BB H|$H-313)
T A= A HmstATHE 3).
e§5fﬂﬁ‘”%%ﬂﬁﬂwﬂviﬂ%%ﬂ
stA7ZFA 8] ol HA FZke Aol A9
Stk v 2 F¢ 4ol PDGF-BB

JE do & A HP PO

|

¢

BA A
g Aol M He 133mmE 7Y 2
A B AN =9 w4 SN

PDGF-BB & & xzt# etz 337t
016mm?Z 7H4 2o AgS How, 1 E‘r
0] oFFAE FAMEFA %S FolA
PDGF-BB H| & A5 2ol A §&1ﬂ7}
skt

I 2 Histological Observation of Epithelial Downgrowth Along the Barrier at 5 weeks

Membrane Without membrane Unloaded PDGF-BB loaded
Epithelial (n=6) (n=6) (n=6)
Downgrowth
Prevented 0 4
Limited (coronal 1/3) 1 2 1
Complete 5 0 0

I 3 Histometric Assessment at 2 weeks
Without Membrane Unloaded PDGF-BB loaded
(n=6) (n=6) (n=6)

Assessment mean mean mean
Height of Defect(mm) 403 407 4,06
Length of New Bone(mm) -0.09 -0.11 0.30
Length of New Cementum(mm) 0.20 0.04 011
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I 4 Histometric Assessment at 5 weeks

Without Membrane Unloaded PDGF-BB loaded
(n=6) (n=6) (n=6)
Assessment mean mean mean
Height of Defect(mm) 403 4.02 405
Length of New Bone(mm) 053 0.35 1.33
Area of New Bone(mm?) 0.08 0.04 0.16
Length of New Cementum(mm) 0.19 0.33 0.66
Aagueldel Zo| T PDGF-BB B A @ S4o slthh®) o Apolq A}
AA G 066mmE 1Y B AFL B 88 S AALS FeiZel|FA WY
93 el FAAE FFA7E 03mm o3 Belth EelPEAgAS W A7L A
2 UEITHE 4). A7 AoZA FAZ 150mA =R WA
o sz 2 w4 1, 25l
v. £ % ;o Aol UEAT 4% ol FolE Y
So padReH o WS ePTFET 3}
o] ATE FTeFE4d FTaFeolzie  HzaAT
2 ARG AAFEAAA ] Bantd A EAss teudd AgAde 3
HRARPDGF)E FHAZT, AAHeR W 710 AZAFOAE AATAE, 7
PAE HAAFE] AT AEFd A L)l Wg S2, ol 9 71 AAd
A AFz2HY AAsEe Hristaia sl g VA= g AESA wisfA e 9
. = stv =Zolth ol& & PDGF+= F 7N

Scantlebury!" = A 2] ZHFolok & 5 7t
A 2Q02 AA % A 233§
WA el ol5L Adstelol snl, B,
AEEL #5471 Hdes 97
N7 $AHA gt FLHHRI Tbssok

sel, A, UF sl

A5 #Fv 9ol
glofok stol, UiAl, QdHem 2ol &ols

okl vhATOE FAZH AW AAT 7}
Selok Anta AN Sk of AFANM A
3 AAFFY AT EegEADS
&% 44, IelT BURENS EeTe
VTN FEHAA WE FAAFHY 010 5
%o AFEY PHTRAES 29 2
AEL FAHA VEAANAE YAV FE
S BRAAL W WBEEE 2WH] 43
Ra/1 2 B4 42¢ 2A} N
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A (AA, BB} AB)7F A5l o
o] %x]¢l PDGF-BB7} X|Fo1t) 23
FAHEE a2 sEFAol
ZE] TP, Matsuda59-& ¥4 9|
| g gzt sistEA 9
ol #3 AddM PDGF-BB
0.1-Ing/miM e fFAREEfrEss 7HA
H 10ng/mloll A FHojeo] o]Etty R oH,
3eFAL 00lng/ml AL A FEAE
et g a3E 0.0ng/ml AT B
T £33 Lee5 ™2 200ng/cm?9|
PDGF-BBE A&dld 2ot Fdste] oF
29 W& Ads ¢ A3 194 075ngo] W
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g Aoz AZETI Stk metd $2E

9] AFAM = o] uvlEOE 200ng/cm?e
ofEo] FHrE AHEre o] gate] AHH £
ol mE A& oFE o] AW A HH(slow
release) & 7|U)atg el st o) AACIAE
£ APFS A&t Wl sl o

& AEso] zeEo] gtk Lynchs®? ©&
PDGF-BB®} IGF (insulin-like growth factor)
THES FHEAHEAEZ 2 A (carrier) &
o]-§afe] ALl 2§ a}] % /1ol
A4 B 2 RN S BT

Rutherford® = PDGF-BBS} GAliElES =

A HEHAE GAZ ALHo| FHL359
th 1Y ParkSWe DA E o] &3AHH
SR F7 YR M o]Fo] Hig| o}

AEZ23 M2 712 Azo) oFT A
o] A A HAMETE BstHE HRkE
of zdE BrE ofU &AL #A717e]
ol ohgel wAIZke] E] AUE 5
ST ste] pAsO R @3 X IHe w]
ARRes 44AAE AR w2 PEg
A|AE A TE o] W PDGF-BB7F A X9
A% AFHER AR A2 <
Al FAE ] 27 AF7IZb AEHH2
2 FE ¥ olygt Alx9Y o= i}doﬂ
ohi- BT AGNEE ZA ¢
o stk ZE o) W A £7)
&(bu @ otgo] AAow wAUs} b
A AEaAE VIdsrs ol
Tﬂlﬂ} *Eﬁﬂlﬂr ds< old $8 "ol

]
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-Abstract-

Effects of platelet-derived growth factor loaded
bioresorbable membrane on periodontal regeneration

Young Ku*, Jeong-Eun Kim*, Soo-Boo Han*, Chong-Pyoung Chung®,
Yoon-Jeong Park™*, Seung-Jin Lee™, Young-Hyuk Kwon™**
*Department of Periodontology, College of Dentistry, Seoul National University
and Dental Research Institute
**College of Pharmacy, Ewha Woman's University
***Department of Periodontology, College of Dentistry, Kyung-Hee University

PDGF-BB has been recognized as a highly potential growth factor for guided tissue
regeneration in periodontal defect. This study carried out histologic and histometric evaluation of
200ng/cm? PDGF-BB loaded bioresorbable membrane made from polyglycolic and polylactic acid.
It was tested for its biocompatibility, ability to prevent epithelial downgrowth and amount of
periodontal regeneration, Without membrane and PDGEF-BB unloaded bioresorbable membrane
were used as control, Healthy six beagle dogs were used. Each dog was anesthetized and buccal
flaps were reflected in the mandibular and maxillary premolar areas. Buccal alveolar bone
between the mesiobuccal and distobuccal line angles was surgically removed on the lower 2nd
and 4th premolar in mandible, 2nd premolar in maxilla, to a level 4mm apical to the cemento-
enamel junction with creating a Class II buccal furcation defect for available space. Care was
taken not to remove the root cementum layer and rubber impression materials were placed over
each surgically created defect. Flaps were repositioned and sutured. Reconstructive surgery was
performed 1 month after defect preparation. PDGF-BB loaded membranes and controls were
randomly placed on maxillary 2nd premolars and mandibular 2nd and 4th premolars. Plaque
control regimen was instituted with daily brushing with a 0.1% chlorhexidine digluconate during
experimental periods. The animals were sacrificed 2 and 5 weeks after surgery and undecalcified
specimens were prepared for histologic evaluation.

The degree of coronal regrowth of new bone, new cementum and the amonut of new bone
areas formed on the defected area of the PDGF-BB loaded membrnae turned superior to without
membrane and drug unloaded membrane. Experimental membrane could prevent the epithelial
downgrowth irrespective of drug loaded or not and showed good biocompatiblity., These results
implicated that PDGF-BB loaded bioresorbable membrane could be highly useful tool for guided
tissue regeneration of periodontal defects,

Key words : guided tissue regeneration: membranes, artificial : polyglycolic acid/therapeutic

use . polylactic acid/therapeutic use : PDGF-BB.
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