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BAEH) o] a5k &A1& Alsieh uf Qe 1
E-go) i Aol 2t v X2 FrokA
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Phosphate Z0] 44 FHANFEE def A5
ey gkl B ARHFEH ERETH 3
o ceramic? AYE %53 Aoz BRI



TR o) H3t g AAFHAAS YT wAER
o] fredol ARe] AR ol 5= glo) AAH
el =& Aoz 4¥A Jub. Nagaharas
(1992170 & WA FA O BHE] ZFAEE ujF
gt TR =Tl A& S s 29d=
ZZAE9} o) 4Ajeke] AAHTFAH #H3 ATE
o] %Lo] E.,T’_.Q 9\—11;]_.45,51,71,72,82,83.73) T‘—%LIH"“’H"E 11]—
(1992)5790] M FXFAUAH L7} HASH 3}4o]
o} FERA) Be JFE T AL Bud vt
o] AZH BN 2AM Y 7hsAE dFstgnt

Aedt Mol e} 2 ute] 71 - gk A
€ SAR MYFAEE 2] njg] HEAHA
B39 AEE 27ke 2 A FF2ATE 43t
thH Az A 0 2HE HEF A o}g e o]Ad
HE7} F2 =0} 2AEZ2] P Bxd 988
ato] T Aol A 223 AJo] of7]E & glth=
7HdE At webs MR e A Qs
HESL A2 B2t g AT g 4959
o] 23 AEF Xfro] WA= Fgko] ATk Alw
so] BT O {44 2 2ol gk A2 Y
L T Yste] £ AFE ek

£ AT A E AEHEAE 25 Fepo
=2 749 F5A 2 2o Azt o whet
289 727 A U HHE 7R Ao

AE7} 72k 71A R3] 20| & Hlwatr] ¢t
of AlEE B dFoM= AEujoked dukdo g
©]-8- =& Microcover plate (Matsunami Co, Japan)&
BEYolg} 3te] vlxFo g 3l Awd 2719}
Wkl Bat|sh Al EH TE et Qg3 et
o2 e ol o] U Fejel AIFY 13
A AF AFARE A 9 e A28 A
HE o2 BHF3ATE Mooney5(1994) & It %
ZlellE Yl 2EAE A B o] 43le] FUE A
ale] Q RAE o5 AEE vl gloy wF &
Ak GFEol 1dd 7]Hd FHEo] gAY
AIE 9A) X3 v olo] HEA 2 Melo] Ao
Aol 298 9 A% sl e B skl

B o) ARE-E AEHEA = 1x10° cells/ mle]
HAZRRFE 4SO RS A 215 ghof) HEA

200

A ARG Ao AR g ke Fuol) A At
Hof ojn] XA & AN At et o
TEIH7E R E ul glo} # g $-§-3H¢lth

A L] ol A AEufF 7] e oF 1em? F7]9)
2202 87U 4.202m? o]4Fe] WAL Be 5 9
© o AZE YIS = ATES Cilento (1994)7F
Al wiFSAE AE7F A Bajapgo s 4
8 3 =7E AT7ete] A EEHE V)24 A7)
EE YR S Aolx wige AT )
WolM e AME et 5L BHYS 2h=ths A}
A& WA E3eHA o 2 Sl

HEHEEE Puelo(191)27} £33 vpj2 2
MEE gt o] Ao HEslelw AE ] B3}
Aol obrd A4} ke Hu g 2AR
oA HEE ME7} 2HYlHE Z2o] 715
SHobaL A Zh e wlol

gk ZAexFo] F2 02 AIEE 2EE 4
EHEAE A& 2N B$ ekl v A
Hog mwaA Jdepgon A4 AfEME AT
HEAE AR F971 7Hg whas avsdE 3}
A ohE AREE 79 )3 2 uke ARR-aA) ke
AT wo 2 veRdth o)k 27e Oghushis
(1989)0] 744} ule} o] FEATI} E2A)eh=
Aol o] R-97t o] oty AAF
730l 7hedithe A& v Fo] 2 o) FAER ]
ol 9 FxFo] FHat A o= ) Exjst
Y FAE E3prh 23150 U] WE Z3 o] 7}
TGS Ao g Yzhert

HGAE ] FHHSIE 1] 98t FAbAAE
R g fae & Ao Algte] gt whet
AFARAZE YR Raa AP B9
o S Wl 2710 & FAte]o] MTRE xpol7}
glo] BhadEr|oh ARMEEY] 2 v AR R 23
o] Eoitt it vk 900 EFHE thTo| s
TCP & 7 A9 ANE=r} vha whay Hrg)
7} FEskAl B o AEe) SABhe tha w
EA Vet olefet e AEANE 3 AR
TEE Taylorve] o A3 4@A 2 & Fd
Rajaramang-2'9] 243} A 2j8}oict, Lefu} vl g

T
T



EE AT YEFH ST FUT Y, BUSH &R
Al AL o ng A7 Yeh= 8 et
A AiEL ST A 7 AEEQ My
23 7)ol ofef ¢ B A E ElE AEEW
B U AER, 27]% 9 RAEY )5 HMEA Yy
TZE FHAAEH 0 2 Baste 25314 o)A
AT R 2] Rzt B3 A7} glojo Ao
EALEHC

2 d7xE 54 2] 428 Sas
A Z 9 FARAAEN R Hexioli= AMEE b9
2e] FHol] e & Ao vehiA] 9t £3)
I T2 afo] o= FskA AEe) Batat H)
of H3e 2o g velsttl o9 e AFE
Pellen-Mussi (1997)8} A9} HU3 A& Yot
& 2] e AEE 2 24Fe) F §7
5ol Ebd Aot AH-S A3k

3 AT A et ulel o] Salal g AL
g {4 A EAEY 23 2 EYE A7)
st = ARt vl ok Aol M o] MER L3} A7)
Fejot FARIGT MEANYE A} xpa2te] §
Brzste FAsH 5013 xlol7) Y= Ao 1}
ERstTt ]9k 22 ArHe (Nsal 1999)7} polylactic
acid7} FAEQ AH et Fello] FHR 07
T49 A uto] M| 2713t o] A A
Sz sy on Zepd X e Aol o= SR8 2}
ol HolA gethe £33 e 8% &
AR,

Garant¢} Chog& AFAHA 2] Au=-o))A]
Be AP Heje) AEAET] 32 lobopodiad)
Y351, 7143} H &8} leading lamellar} 433}
of AE7} Aol g ek st Alxe] 33}
F/4E 52 9] wslo] wlehx dojubd, o)) 3
A Aol fxFeha shgdnk 2t B A
YoM vheld slo] 92 AT Foof 9] x5}
DR FAL AFEA] U BO4 s B3R ¢
ottt} Folletts} Goldman®™& M|Eo] A7]2HA ol A
njAlg R WEg FAsl Al g EE YR
At FEHO 2 ANE ARME BRI
S48 AN AXGME BEHA Yok 39

201

. & AN E vjagRE W 4A)17 o) = u
A 7t Qo] AR SAEe Eelsig o)
FAbol 2] poji= A 4 i)

A A7 Bl FER 399 nEAE
o UL FEEA Aok, AT B V& F
ZA AN FAE ] M3} FYRZ BAEE PPo)
ATk ol2d 2L AYFF YL V)& F2Yo g
FE AL F3lo] o3 op7| = o] 2F M T
o) S5 o] FRAGN o B 71 2 e
vt HEHER191)98] 233 BUsicln 9
o ol 278 vl R 71E F2F o 2 RE
FREE ANSH o] o] MY AEHEHZRE
= AR B} whad) o) Ro] ke A
a8 & Aok 2 AEHEAE S A
A Y= BelE T FYA gho) whas) )3
7] g FALEE AL e T HESS 3
B3k Aol AR o)} watent wd x5l A
TolME Arvey (1988)007} 481 ulo) 7ho) AH %
Eol|7| critical defect sizeE 1Lejsle] THASEE ¥
At ANSFRR S AFshE A 2l
argfste]of 3hn 571705 dxA9) gEo &
A& AL = U o)A HEE AP 3 0
BHE AF8s Aol "asdtels Bzhg) w3
HEERE iAAE AHgslele AP E 3923
% FYT A TE HE3H= o] 22 o vz
A0 2 AbgE

FHHOE F4A Ao atol] HEE wjkd FA)
E=QeHo R PR FHER NN FZAAA
o 83 ATE =R Uepdth 215 4F
HEHS 23N 8317 YarE Axg
T A, HEATS AT Axx) & Ay
B Ar5E 2l By A7Vl do g A
x]ojo} & Ao}

V.EE
ZAREAYE AGEL o F5A Aol

& Wes FALE FEI F FAHAANEL

s}g3ke] 718e) B3t} Wile) HehE BAYo=



ol& zpH|ehe] A SIS ERISIL AEo) A&
NP AZ A=A 9] 7S EIslal 1 F
ol et B35 AF3] S5t 2 AES A4
sttt

FHBAEE o2 A7) Hsle] sFo 2 A}
5% Sprague-DawleyA| 30m}2]2] WAE 30mg/kg
9] Pentobarbital Sodium (Tokyo Industrial Chem.,
Japan) HAntHE & £ § Arfsla SRS &
g Adstal Alviel ekl 10% FBSS} 100U/ml
penicillin, 100 g/ml streptomycino] 3 8 ¥
Dullbeco's Minimum Essential Medium #joFi o 2
HFataict. 31T G719 B RS el stol A
FABAEE wiFsrion A AP M= A
474N} M ERRE A ghste] ARgE1 T

M Eu] & Uty o 2 0]8-5 & Microcover
plate (Matsunami Co, Japan)& 2102 3l o]
o vlad APwe] F44 A 32 FE £RS
ek A 2719 wWake] A S A
UA] 2 FeIQl AW g} FAd ey A4 3k ek
o g ujlgd Aol 4 el W=y, e
mjAlgE A A A2 A e HeEQl Agdo s
FaFATh

7Y 354 A s A5 2 31 1kl em9) =2
712 708 ohe EHo) 1x10° cells/mle] 42 A ¥
135 483t MEE Fa38la] o] & AlFo]2
A& ATk v gL Au gt FA3 e
E AP,

HEHEZ 12, 48A1%F 12|31 SUF2t v st A
F¥o|2AE Glutaraldehyde® T AL OsOs2 F
3A% TS Tannic acid® A&ttt 13 A9y
& g3kl lon coaterg o]4-8le] Fehg w28}
o] FAIARIAE olgtol TRt e 42L
Sasgn

-

L

i

1 ggpidel Widd A AERaT AN
o) Wl Aol Kok FL g FE Balck

AR R R o] Fo2hE Foi R R o] Felje A7t
o] Bastol e iz FALS HeElE Bk

CHFE AR E7IE A ] AR 3E )

202

FRAZLFP R PFog b=

4. AN = A ute] BRT sl ke
A 5ol Abol7t YA,

5. RUZETE 2 AWNE F4 A o) vkt
Aviet B3o] AXP3-E 2ol

HEHOZ o[H Ay AMg-H T4 2T
JEE TGS AEAAN ARE-E xj| 2] Ao
o m& FARALAN A4 Helel s YElR|
efoket. olelgt Al o3 FA Fekd et
2 11 FHTZE 2ol o= T FABRAEY B
23 278 B S Afst 7|4 E S Qlvka
et 4 ok E=3 25 BETRI) 9§54
2 et} MEHEAN7}F ANl =2 hAY 2
o] 7ske dFEshe Blo) dasteel A
.

VI #IEH

1. Melcher A H.: On the repair of periodontal tis-
sues. J Periodontol 47: 256-269, 1976

. Nyman S : The regenerative potential of the peri-
odontal ligament, An experimental study in the
monjey, J Clin, Periodontol 9: 265-277, 1982

. Prichard, J.: Gingivoplasty, gingivectomy and
ossous surgery. J Periodontol 32: 275-282, 1961

. Garrett J.S, Crigger, M. and Egelberg J : Effects of
citric acid on diseased root surface, J, Periodont,
Res,, 13: 155-163, 1978,

5. Nilveus, R, and Egelberg, J. : The effect of topi-
cal citric acid applicaiton of the healing of exper-
imental furcation defects in dogs. III. The rela-
tive importance of coagulum support, flap
design and systemic antibiotics, ], Periodont,
Res. , 15: 551-560, 1980,

6. Renvert, S. and Fgelberg, J. : Healing after treat-

ment of periodontal intraosseous defects, 11,

Effect of citric acid condition- ing of the root sur-

face, J. Clin, Periodon- tol,, 8: 459-473, 1981,



7.

10,

11,

12,

13,

14,

15,

16,

17.

Terranova, V.P,, Franzetti, L., Hic, S., et al and
Genco, R]. : A biochemical appro- ach to peri-
odontal regeneration: Tetracyc- line treatment of
dentin promotes fibrob- last adhesion and
growth, J. Periodontal, Res,, 21: 330-337, 1980,

. Klinge B., Nilveus, R, and Egelberg, J. ® Effects

of crown attached sutures on healing of experi-
mental furcation defects in dogs, J. Clin,
Periodontol, 12: 369-373, 1985,

. Ellegaard B, Karring T, Listgarten M and Loe H :

New attachment after treatment of interradicular
lesions, J Periodntol 44: 209-217, 1973
Yuktanandana I : Bone graft in the treat- ment of
periodontal pocket in dogs. A histological inves-
tigation J Periodontol 30: 17-26, 1959

Ewen §J : Bone swaging, ] Periodontol 36: 57-
63, 1965

Cushing M : Autogenous red marrow grafts:
Their potential for induction of osteogenesis
(review of literature), J Per- iodontol 40: 492-497,
1969

Dragoo MR and Sullivan HC : A clinical and his-
tological evaluation of autogenous iliac bone
grafts in human, Part I, Wound healing 2 to 8
months, J Periodontol 44:599-613, 1973
Mellonig JT, Bowers GM, Bright RW and
Lawrence JJ : Clinical evalluation of freeze-dreid
bone allografts in periodontal osseous defects, J
Periodontol 47: 125-131, 1976

Schalthorn, R.G. : Present status of oss- eous
grafting procedures J Periodontol 48: 570-576,
1977

Quintero G, Mellonig JT, Gambill VM, and
Pelleu GB Jr : A six month clinical evaluation of
decalcified freeze-dried bone allogafts in peri-
odontal osseous defects, ] Periodontl 53: 726-
730, 1982

Alderman, N.E, : Sterile plaster of paris as an
implant in the infrabony environ- ment : A pre-

18,

19.

20,

21,

23,

24,

27,

liminary study, J.Periodontol. , 40:11-13, 1969.
Feingold, J.P, and Chasens, A1, : Pre- served
scleral allografts in periodontal de- fects in Man,
1. Preparation, preservation and use,
J.Periodontol, , 48:1-3, 1977,

Lery, P., Nevins, A, and Laporta, R, : Healing
potential of surgically induced periodontal
osseous defects in animals using mineralized
collagen gel xenografts, J. Periodontol,, 52:303-
306, 1981,

Levin, M P,, Getter, L., Cutright, D .E, and
Bhaskar, SN, : Biodegradable ceramic in peri-
odontal defects, Oral Surg, , 38:344-357, 1974.
Bump, R.L., Salimeno, T., hooker, 8P, and
Wilkinson, E.G. : The use of woven cera- mic
fabric as a periodontal allograft, J.P- eriodontol.,
40:453-458, 1975,

. Nery, E.B, and Lynch, KL, : Preliminary clinical

studies of bioceramic in periodon- tal osseous
defects, J Periodontol,, 49:523- 527, 1978,

Strub JR, Gaberthuel TW and Firestone AR :
Comparision of of tricalcium phosp- hate and
frozen allogenic bone implants in man, J
Periodontol 50: 624-629, 1979

Nyman S, Lindhe J, Karring T and Ry- lander H :
New attachment following surgical treatment of
human periodontal disease J Clin Periodntol 9:
290-296, 1982

. Card §j, Caffesse RG, Smith B and Nasjleti C :

New attachement following the use of a
resorbable membrane in treating periontitis in
heagle dogs, Int J Periodont Rest Dent 9t 59-69,
1989

. Gager AH and Schultz AJ @ Treatment of peri-

odontal defects with an absirbable membrane
(Polyglactin 910) with and without osseous graft-
ing : case reports, ] Periodontal 62: 276-283,
1991

Aukhil I, Pettersson E and Suggs C: Gui- ded tis-



28,

29,

30.

31

32,

33.

34,

36.

sue regeneration, An experimental procedure in
beagle dogs. ] Periodontol 57: 727-734, 1986
Van Swol RL, Ellinger R, Pfeifer J, Barton N and
Blumenthal N : Collagen membrane barrier ther-
apy to guided reg- eneration in calss 1l furcation
in humans, J Periodontol 64: 622-629, 1993

Choi SY, Nilveus RE, Minutello RD, Zimmerman
GJ and Wikesjo UME : Effect of a collagen
matrix on healing in per- iodontal furcation
defects in dogs, J Per- iodontol 64: 878-882, 1993
Gottlow J @ Guided tissue regeneration using
biodegradable and non-resorbable devices :
Initial healing and longOterm results. ]
Periodontol 64: 1157-165, 1993

Warrer K, Karring T, Nyman S and Gogolewski $
: Guided tissue regenration using biodegradable
membrane of polylac- tic acid or polyurethane, ]
Clin Periodontol 19: 633-640, 1992

Lundgren D, Laurell L, Gottlow J, Rylander H,
Mathisen T, Nyman S and Rask M : The inglu-
ence of the design of two different bioresorhbable
barriers on the results of guided tissue regenera-
tion the- rapy. An intra-individual comparative
study in the monkey, J Periodontol 66: 605-612,
1995

Vacanti CA, Langer R, Schloo B et al : Synthetic
polymers seeded with chonfrocy- tes provide a
template for new cartilage formation, Plast
Reconstr Surg 87: 753- 759, 1991

Vacanti CA, Kim WS, Upton J et al : Tissue engi-
neered growth of bone and cartilage, Transplat
Proc 25: 1019-1021, 1993

. Cilento BG, Freeman MR, Schneck FX, Retik AB

and Atala A ! Phenotype and cytogenetic charac-
terization of human bladder urothelia expanded
in vitro, J Urol 152: 665-670, 1994

Herring M, Gardner A and Glover J : A sin-
glestaged technique for seeding vas- cular grafts

with autogenous endothelium, Surgery 84: 498-

204

37.

38.

39.

40,

504, 1978

Graham LM, Vinter DW, Ford JW, Kahn H,
Burkel WE and Stanley JC : End- othelial cell-
seeding of prosthetic vascular grafts, Early
experimental studies with cultured autologous
canine endothelium, Arch Surg 115: 929-933,
1980

Budd JS, Allen KE and Bell PRF: Effects of 2
methods of endothelial cell seeding on cell
retention during blood flow, Br J Surg 78(7):
878-882, 1991

Mosquera DA and Goldman M : Endothe- lial
cell seeding, Br J Surg 78(6): 656-660, 1991

Yue X, van der Lei B, Schakenraad JM, van
Oene GH, Kuit ], Feijen J and Wil- devuur CRH :
Smooth muscle cell seeding in biodegradable
grafts in rats: a new method to enhance the
process of arterial wall regeneration, Surg 103:
206-212, 1988

41, Jauregui HO and Gann KL : Mammalian hepato-

42,

43,

44,

45,

46,

cytes as a foundation for treatment in human
liver failure, J Cell Biochem, 45(4): 359-365, 1991
Gallico GG, O'Connor NE, Compton CC, Kehinde
O and Green H : Permanent coverage of large
burmn woundes with autologous cultured human
epithelium, N Engl ] Med 311: 448-451, 1984
Gallico GG, O'Connor NE and Compton CC :
Cultured epithelial autografts for giant congenital
nevi, Plast Reconstr Surg 84: 1-9, 1989

Ohgushi H, Goldberg VM, and Caplan Al :
Heterotopic osteogenesis in porous cer- amics
induced by marrow cells. J Orthop Res 7: 568-
578, 1989

Bagambisa FB and Joos U : Preliminary studies
on the phenomenological behaviour of
osteoblasts cultured on hydroxyapatite ceramics,
Biomaterials 11: 50-56, 1990

Contard. P, Bartel, RL, Jacobs L, et al : Culturing

keratinocytes and fibroblasts in a three-dimen-



47.

48,

49,

50.

51,

52,

53.

54,

sional mesh results in epide- rmal differentiation
and formation of a basal Jamina-anchoring aone,
J Invest, Dermatol, 100: 35-39, 1993

O ‘Connor NE, Mulliken JB, BanksSchlegel S,
Kehinde O, Green H : Grafting of burns with
cultured epitheliaium prepared from autologous
epidermal cells. Lancet 1: 75-78, 1978

Boyko GA, Melcher AH and Brunette DM :
Formation of new perodontal ligament cells
implanted in vivo after culture in vitri, A prelimi-
nary study of transplanted roots in the dog, ]
Periodont Res 16: 73-88, 1981

Van Dijk L, Schakenraad JM, Vander- voort HM,
Herkstroter FM, Busscher HJ : Cell-seeding of
periodontal ligament fibro- blasts-a novel tech-
nique to create new attachment-a pilot study, J
Clin Periodon- tol. 18(3) : 196-199, 1991
Simon-Sato, F., Lahmouzi, J., Kalykakis. G, K.,
Heinen. E., Defresne, M, P., De Pauw, M, C,,
Grisar, T., Legros, J. J., Legrand. R, : Culture of
Gingival Fibro- blasts on Bioabsorbable
Regenerative Ma- terials In Vitro, J, Periodontol
70:1234- 1239, 1999

Cheung HS and Haak MH @ Growth of
osteoblasts on porous calcium phosphate
ceramic: an in vitro model for biocom- patibility
study, Biomaterials 10: 63-67, 1989

Puelo DA, Holleran LA, Doremus RH and
Biozios R : Osteoblast responses to orthopedic
implant materials in vitro, ] Biomed Mater Res
25:711-723, 1991

Thaller SR, Hoyt J, Dart A, Borjeson K, Tesluk H
Repair of experimental calvarial defects with Bio-
Oss particles and collagen sponges in a rabbit
model, J Craniofac Surg 1994 Sep;5(4):242-246
Langer R and Vacanti JP : Tissue engineering,
Science 260: 920922, 1993

. Mooney DJ, Organ G, Vacanti JP, Larger R :

Design and fabrication of biodegr- adable poly-

205

58,

59,

60,

61,

062,

03,

64,

05,

60,

mer devices to engineer tubu- lar tissues, Cell
Transpllant 3: 438-446, 1994

. Mooney DJ, Mazzoni CL, Breuser C, McNamara

K, Hern D and Langer R : Stabilized polyglicolic
acid fibrepbased tubes for tissue engineering,
Biomaterials 17: 115-124, 1996

. Levy FE, Hollinger JO, Szachowicz EH : Effect of

a bioresorbable film on regenera- tion of cranial
hone, Plast Reconstr Surg 1994 Feb;93(2):307-311
A3, HYE, g, A9, BEH, ol
FEAF AN e AXBHE 3
227 $EAY B3} FAFHEA) 27
129-150

Pellen-Mussi, P., Fravalo, P, Guigand, M., and
Bonnaure-Mallet, M, : Evaluation of cellular pro-
liferation on collagenous mem- branes, J.
Biomed, Mater, Res, 36: 331 -330, 1997

B. Nsal, G, Ozcan, G, Tuter, B, Kurtis and M,
Yahm : Evaluation of initial attachment of attach-
ment of human gingival fibroblast cells to
biodegradable membranes in vitro by light and
scanning electron microscopy, Journal of oral
scioence,; 41(2) 1 §7-60, 1999

Arvey, J.K, : Oral development and histology, B.
C. Decker Inc, Toronto pp 282-293, 1988,
Matsuda, N,, Lin, W.-L,, Kumar, N. M., Cho, M.1,
and Genco, RJ. : Mitogenic, chemotactic, and
synthetic responses of rat periodontal ligament
fibroblastic cells to polypeptide growth factors in
vitro, J, Peiodontol,, 63: 515-525, 1992,
HEIER%  @RIGEHORHE, BE R Rk e
iit, B pp 245-252, 1991

RS B ORE BN i, K
R pp69-86, 1988

Galletti PM : Bioartificial organs, Artificial Organs
16(1): 55-60, 1992

Kumagai N, Nishina H, Tanabe H et al : Clinical
application of autologous cultured epithelia for

the treatment of burn wounds and bum scar,



67.

08,

9.

70,

71,

72,

73.

74,

75.

76.

Plast Reconstr Surg 82: 99-108, 1988

Kumagai N, Matsuzaki K, Fukushi S, Masayoshi
T, Hideo O and Ishida H : Grafting of autolo-
gous-cultured epithelium after excision of tattos,
Ann Plast Surg. 33(4): 385-391, 1994
Mazzucotelli JP, Roudiére JL, Bernex F, Bertrand
P, Léandri J and Loisance D : A new device for
endothelial cell seeding of a small-calber vascu-
lar prosthesis. Artifial organ 17: 787-790, 1993
Cima LG, Vacanti JP, Vacanti C, Ingber D, Mooney
D and Langer R : Tissue engineering by cell trans-
plantationa using degradable polymer substrates, J
Biomech Engineer 113: 143-151, 1991

Green WT jr : Articular cartilage require behavior
of rabbit chondrocytes during tissue culture and
subsequent allografting . Clin Orthop 124: 237,
1997

Nagahara K, Mouri K, Kanematsu N and
Meenaghan MA : An In vivo evaluation of an
osteoinductive implantable material produced
by osteoblastic cells in vitro, Unt J Oral
Maxillofac Impalnts 9: 41-48, 1994

Matsuda,T, and Davies, J.E.: The in vitro
response of osteoblasts to bioactive glass.
Biomaterials 8: 275-284, 1987

Goshima J,, Goldberg,V.M, and Caplan,A.l:
Osteogenic potential of culture-expanded rat
marrow cells as assayed in vivo with porous cal-
cium phosphate ceramic, Bio- materials, 12:
253-258, 1991

R, A2, 18)%  Tricalcium pho- sphate
7F AR el WA= JoF tighs]
F348}3} 2] 22(3): 484-498, 1992

Malik, M.,A,, Puelo,D.A,, Bizios,R and
Doremus R H,: Osteoblasts on hydroxy- apatite,
alumina and bone surfaces in vitro: morphology
during the first 2h of attachemnt, Biomaterials
13(2): 123-128, 1992

Lauger G : Autografting of feeder-cell free cul-

206

tured gingival epithelium. J Cranio Max Fac Surg
22:18-22, 1994

77. Jarcho M : Calcium phosphate ceramics as hard

78.

79.

80.

81,

82,

83.

84,

85,

tissue prosthetics, Clin Orthop 157: 259-278, 1981
de Groot K : Bioceramic consist calcium phos-
phate salts. Biomaterials 1: 47-50, 1980
Shimazaki K and Mooney V : Com- paratives-
tudy of porous hydroxyapatite and tricalcium
phosphate as bone sub- stitute, ] Orthop Res 3:
301-310, 1985

Eggli PS, Muller W, and Schenk RK : Porous
hydroxyapatite and tricalcium ph- osphate cylin-
derw with two different pore ranges implanted
in the cancellous bone of rabbits. Clin Orthop,
232:127-138, 1988

Nagahara, H, Goldberg, V.M, and Caplan, A1 :
Cultured-expanded periosteal derived cells
exhibit osteochondrogenic potential in porous
calcium phospate ceramics in vivo, Clin Orthop,
276: 291-298, 1992

Vrouwenvelder, W, .C A, Groot C.G. and de
Groot, K. Histological and biochemical evalua-
tion of osteoblasts cultured on bio- glass,
hydroxyapatite, titanium alloy, and stainless
steel, J Biomed Mat Res 27: 467-475, 1993
Freed,L. E., Marquis, J.C., Nohria, A,
Emmanual, J., Mikos, A.G. and Langer, R.:
Neocartilage formation in vitro and in vivo using
cells cultures on synthetic bio- gradable poly-
mers, ] Biomed Mat Res 27: 11-23, 1993
Wilson J and Low SB : Bioactive cer- amics for
periodontal treatment: compara- tive studies in
the Patus monkey. J Appl Biomat 3: 123-129,
1992

Weinsein AM, Klawitter JJ and Cook JO :
Implant-bone interface characteristics of bioglass
dental implants. J Biomed Mater Res 14:23-29,
1980



Figure 1-1,

Figure 1-2,

Figure 1-3.

Figure 14,

Figure 1-5.

Figure 1-6.

Figure 2-1.

Figure 2-2,

Figure 2-3.

Figure 24,

Figure 3-1.

Figure 3-2,

Figure 3-3.

Figure 3-4.

NTIRE ¢

Scanning Electron Microscopic (SEM) photomicroographs of Rat calvaria cell (RCV cell) 30
minute after inoculation on smooth surfaced culture plate © RCV cell revealed rounded shape
made by several lobes with slight lamellipodia of cytoplasm, There are many fold and irregular
rugae appearance on the surface of both cells,

SEM photomicrographs of RCV cell after 60 minute after inoculation on smooth surfaced culture
plate : RCV cell showed the slight lamellipodia of cytoplasm were seen at edge of some of cell
margin,

SEM photomicrographs of RCV cell after 2hrs, culture on smooth surfaced culture plate : The
total shape of cell revealed spindle shape such as fibroblast, and cytoplasm extent to radial direc-
tion, Many microvilli were formed at the edge of cell,

SEM photomicrographs of RCV cell after 6 hrs, culture smooth surfaced culture plate : The shape
of cell and the nucelus appears more falitened shape, The nucelus were located at the center of
cell and the shape of cell changed into spindle form,

SEM photomicrographs of RCV cell after 12 hrs, culture smooth surfaced culture plate : The sur-
face of cell looked smooth and typical fibroblastic cell and appeared cell division,

SEM photomicrographs of RCV cell after 24 hrs, culture smooth surfaced culture plate : Overall
view of the cell appears more ovoidal shape, The nucleus become more faint ovoidal pattern
100,

SEM photomicrographs of scattered type resorbable membrane without cell : The membrane
showed many different size of pore and interpore substrate which could be favorable surface for
invasion of cytoplasmic process,

SEM photomicrographs of RCV cell after 12 hrs, culture on scattered type resorbable membrane :
The surface relationship of cells were connected to each other with lamellopods through multi-
ple extensions,

SEM photomicrographs of RCV cell after 48 hrs, culture on scattered type resorbable membrane
Some of the cells were observed as avoidal shape and well connected to irregular surface of
membrane,

SEM photomicrographs of RCV cell after 5 days in culture on scattered type resorbable mem-
brane : The cell were attched onto the membrane more firmly to compare with other stage,

SEM photomicrographs of polarizing resorbable barrier membrane without cell : The fabric like
resorbable membrane looks well polarized fine net,

SEM photomicrographs of RCV cell after 12 hrs, in culture on polarizing resorbable barrier menr-
brane : The cells were well attached on the surface of substrate as ovoidal shape,

SEM photomicrographs of RCV cell after 48 hrs, in culture on polarizing resorbable barrier mem-
brane : The shape of attached cell looks more round,

SEM photomicrographs of RCV cell after 5 days in culture on polarizing resorbable barrier mem-
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Figure 4-1,

Figure 4-2,

Figure 4-3.

Figure 4-4.

brane : The shape of attached cell showed almost smilar form with other group.

SEM photomicrographs of fine-net type resorbable barrier membrane without cell : The fine
mesh-like barrier membrane showed irregular fine network which could be favorable surface for
cytoplasmic process of cell,

SEM photomicrographs of RCV cell after 12 hrs, culture on fine-net type resorbable barrier mem-
brane : The cell revealed round shape on the fine-network,

SEM photomicrographs of RCV cell after 48 hrs. culture on fine-net type resorbable barrier mem-
brane : The spindle-like fibroblstic cell was attached on fine-network barrier membrane. The cell
looks more polarized like original fibroblastic shape,

SEM photomicrographs of RCV cell after 5 days culture on fine-net type resorbable barrier mem-
brane : The cytoplasmic process extent with polarizing pattern, Cytoplasmic process were

looked more thick and long than other group,

208



AMEIRE (1)

1- 1 Smooth type ) 1 - 2 Smooth type

o




AEIRE ()

210



ARRISE (1)

21



-Abstract-

Compatrison of the Proliferation pattern of Cultured Rat
Calvaria Cell on the Resorbable Barrier Membrane

Chang-Hoon Lee, Man-Sup Lee, Young-Hyuk Kwon, Joon-Bong Park, Yeek Herr

Department of Periodontology, College of Dentistry, Kyung Hee University

The purpose of this study is to evaluate the phenomenon of attachment and spreading of the cultured rat
calvarial cell inoculated on their surface of different kinds of biodegradable membrane which had been used
on tissue regeneration on periodontal defects by using scanning electron microscope,

In this experiment 30 Sprague-Dawley male rats (mean BW 150gm) were used to harvest abundant number
of cell in the short period, The rats were sacrificed by decapitatioan to obtain the calvaria for bone cell culture,
Calvarial cells were cultured with Dulbecco's Modified Essential Medium contained with 10% Fetal Bovine
Serum under the conventional conditions,

Biodegradable barrier membrane were collected with collagen type, and were divided into 3 different kind
of surface such as scattered, polarized and fine-net type as their surface texture, Microcover plate which usually
used for cell cuture was used as control for smooth surface, All the membrane were seeded with cultured cak-
varial cell on their surface,

The number of cell inoculated on the membrane were 1x10° Cells/ml, After the culture as designed time, all
the membrane were washed with 0,1 M Phosphate Buffered saline and fixed with 2.5% Glutaraldehyde, And
all specimen were treated with OsOs, and Tannic acid before drying the cell for coating the cell with gold.

Scanning Electron Microscope was used to observation,
The following results were obtained,

1. During the whole period of experiment, the phenomenon of cell attachment and spreading were revealed
similar pattern to compare with smooth surface culture plate and ordinary culture dish,

2. The shape of cell attchment and spreading on the surface of barrier membrane were observed no
remaked difference pattern between smooth surface culture plate and ordinary culture dish,

3. The cytoplasmic process of cultured calvaria cell extent to the deep portion of barrier membrane like as
their own proper shape,

4. There were no remarkable relationships between the degree of cultured cell spreading and surface struc-
ture of barrier membrane,

5. Slight starified layer of cultured calvaria cell were observed on the scattered type of resorbable membrane,
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Conclusively, this study thus suggest that cultured bone cell inoculated onto the biodegradable barrier mem-
brane may have an important role of carrier for many cell which could be used as new tissue regeneration, and
those tissue engeering technique may become an new method in the approach to the repair of bone defects,

Key words : Cultured bone cell, biodegradable barrier membrane, SEM, Tissue regeneration,
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