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Approach of tissue regeneration in bone defect with biomaterials
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Abstract. The approaches for the bone tissue engineering in the maxillary region of veterinary density is
receiving the attention as a means of restoring the bone defects caused by the disease such as serious
periodontitis. The challenges of bone tissue engineering with the use of biomaterial or cytokines have proved
their effects. In this study, we used the basic fibroblast growth factor (bFGF) with three different kinds of
biomaterials, non-absorbable bio-glass, hydroxyapetite, and beta-tricalcium phosphate, as the sources of bone
tissue engineering and filled in the artificial pocket of dental extraction. The effectiveness of each biomaterial
was evaluated radiographically and histologically. None of the biomaterials showed signs of clinical
abnormalities through out the time of experiments. Moreover, all of the biomaterials showed osteoanagenesis
and regeneration of new bones, with some difference of effectiveness dependent on the site of filling. The
inflammatory responses at the site of biomaterial filling were neither observed. Thus, these results indicate that
each biomaterial not only have advantage on biocompatibility but also shows effectiveness as a source of bone
tissue engineering in combination with bFGF.

(Biomaterial

1. B 8

; D%, Bm) M LEMBAPS

1950 FA4 2 6 B EBE BT L TR A4 OBRIES &
DS E OBARBEOHSE SN TE 720, BEHRR
FEANDHAITE B ENOERW RIFRICE & F
D, 7I9—rarvitu—-LVoORES, mw+«®ﬁ
B Z8H, #SIEERE) & OME OB A1
ARG EDPL, —BRER~NORHIZELTWS, Z
D, %ﬂ%ﬁﬁﬂ% (2B 1T 2 SHER I H IO & AL
t#%éf?@éfc%a I, WAWEHELY, BERSEEYR
W RIEEAAE U7 B R R R F 4510 & 5 IR0
*ﬂ'?ﬁ“’m HAEFE, ®5VITEERERERENR
DAL ) OB KB & M#ET 5 F
BrLTHEESRTWAEY, 20FEL LT, Bm

scaffold (JE3) & L CTHWIBHEBOBFEREI NS
CHFENTWS, BmZERERER LEED H W
BN CEM S, EROBE I N 2 BE
T 570 SN AMAET, Hydroxyapatite (2%,
Ha), pB-tricalcium phosphate (2Lf%, B-TCP),
Bioglass (LMf%, Bg) R &EDL T I v /¥R, 7%
Y ERARLOPEEINTRSY, F7:, Bm&
R ICHEAT 2R & LTE <A b A
YHREENTEBY, ZOMPEFTHIATNE Y,
FA MAA v & LTI EEE Bone morphogenetic
protein-2 (BMP-2), ALV HESE M AL Bk & IR - basic
fibroblast growth factor (LAf%, bFGF) 7% &ASE16 1
TWh, RIZbFGF 358 ) 7 MAEH AVEH & B3R



150 WA RSMETE 515 - 16% 2007 4

MREOBETFERET BT ATA M I A THY,
T F RIEH % VR U RIE % #5# L 72 K12 bFGF % 3
Fite5-9 5L, BEICHAERET, FEERmE, &
XY PEVBIES N, HEMBETAESFE, K
WESNTHED D 5V, BRIBEOEE I S
EMOFTIIEREBESRLEALTVILA, HE
BE/AIIIEETFNONBNBESLEL 252
EWPREBRBEER>TWE, THIZHBm 2 FE
HMBMOBAEZIIT A, VTR T EE
(BREM) TL2%L, BYEREEECHE N E
RENDD, AARERETLZIE LB ENT
&b, MMPAELZOME»SE 2 5 &, SHiEM
ELTCOBmEH A M4 yEERBEMLEE LT, T
7z, FRICE B ME LS 3 RILEEZEY |k
2700888 L TEEREEERITY, A
381x, bFGFAAE T THIRINMED Ha, Bg d %\ iEHK
D B-TCP # HWTEHAZMRL, % BmDFH
ORI DOWTHLE P TELDTH S,

2. M ERE

BN
BEZY—7IVK (FE10kg, F2&, ) 3
MM L7z, AR AMEAE L7o%, EBRLAT
W, ZF0H%3 r AREE L7z,

WA

a. Bm 7% & UNIZ bFGF O#LA

iAo EEERE (L, ©), THEZWk (D,
13), THEEHE—ML (D, M1) ICLEX L 72 45
fhixa > ha—fl&E LT, £#iZHa, B-TCP, Bg
DT IO Bm & bFGF %3 A L ERRME & L7z, #
ABOREIZROBEY THbH, OHATNTICEARE,
X MREEIT o720 @QECEEH L, RIBLEBIZIEM
MefEL, HEFICERBHR2ERLL, 20
bFGF &£ Bm ZH A L, MR HE L THE Lz, OF
I3 2 HRE L 72 1%, IKERE O C 1l O il & 1B KIEER
ZVRE LT, KIBERICILIMA) % FSHEHZ, bFGF & Bm
PHEAL, BT EE TS L, QML 2%
L, RIBEICILMA 7 FEER%, RiEE 28 R E
fEBLLC, bFGF & Bm A AL, HA % ZF¥ THRE
L 720 bFGF I, Bm & L1213 $BE7 12 50 pl, M13k
W - CIREEICI00mTomALRZ, @Y b1
=Vl CAR) b ERRMA (AR) L REEOFHTE

RAIEERZVERLL, B RIBESE AR I IR MA D & % F¢
HL, HAZFISHFLETREZIT- 2. ©@2FEML
BRI XWE AT 2 72

BIE
a. itk bHH FHBRELITV, —RIREBORFD
ﬁ,ﬂ% %ﬁ@%ﬂ L/ff.o

b. Xk BHE

X WRBR AL E R &AL E RIS A, 14 A%, 28 H
%, 42 H#, 56 Bk, 70 H#:, 90 HE DEr 8 4T
272, WFHH X #ifkiZEE (TEXCO DENTAL X-
RAY UNIT | (#%R) RITL > ¥ v L¥) #HWT, F
ATHE, TEHSHEEICTIE % i L 725540 2 B L,
K2 DY A

c. HkEIg

90 H BB R OKX T & FME%, Ut S ¢7-4%,
BEE A 10 BB E RV~ ) VIEHICRIEEE L
720 BLEEN ZERAF L, ECH 10 % P IEARE S L <
U EBICTHEER L, EREIEIERKER (B
BEIEAR) %, a2 bO— VANIIRBIKEER & B
K ST 74 VEF) BEEL, FERIKERIER
L A7 OVEHIE WS, BIKERIEZ NS 7 1 v a
7%, MEHLVIZEY T o7, 55072 1L HE
et % s L CERZZICME L 7o

3. WREEE

a. —RERIREE ;
RERICAW 22 TOEEIIBVTIREEOHA
ZHLETHOERN, 2@FRBICEFHLEIRDS
niiroiz,

i) Bg DI AEER

b. XHATR o 3T 32 42 H%E %12 Bg R A
MR TE R kol 72, 3HEMIEIC0 HAE
W CTHREE OEBIEIXERMATT > b o — Lk
D& -7 (Fig. 1),

c. HMLEREIZ  OCcohtaEhiTlE, Bg FRJEM
WKiEary ra - fliciERo vy, REEICEE
5% { ORMMERBAEHEIR O N, FhidBg R &
JEBEH AR L OMZRERI ) ICHEEL TV, @C
VSN OEALTIE, Bg A E % Hr &8 255 ) AT
W7z@®C, BT, FEFEFERBDIT) 5% 2
272 @OMI TRFAEBTEICHELZZIR S L h



INAF=F ) T & B BREBEIZB AEBFEDRA 151

>7z0 OFEWICIR SN L h o7 (Fig. 4),
—RIRFEICBRE PP o722 8, BgHAZE L7
M CRIEEDMBE DS e ir o722 05, Bg?D
HEARBANEIR T {, F 72, BglIEMBRENE S L
ENAHHHY, AENdae {ER FREZ <90 B
BCTELILEPD, MWEHESBEIIZMD 5 Hi s
EW T UIHEMAYRE CRHBR 2 WEER 5N b,
XA RAZB VT 42 H#EE % 1C Bg BR OSBRI HE
RTERL oA, BglddEWINEOBm TH A
Enn, BgBEMBEFICHMBZ EPHEL, Bg
FEEBO-LO L EbN A, T2, 90 HFEES
T, EBRIWAIEMILICT -k y, iﬁ
ITRERE O B BEEIME D o 72 2 £k, FEERMEIT
/FD—WMiDy<® ﬁ%#ﬁébt&%x@
o MIBIZECIE Bg BB HE, MM HAVE
bofwtbt#b,%ﬁﬁ%&%Uwi%&L”
DI%E % F72 L, bFGE 78 Bg DIETE T B CHEH
A RS AEEEEWE & L TEVWZ EATRKE S
bo MI TIEERE L a2 o —VHEIOBIZKE R
FEE o 72, XBHTR LD MLIZBW T Ehg
MTEL L OBEBIHELLLEZOND, Bghi
T iﬁ%‘%ﬁv;ﬁ/@ct 9% ff/ EoTBY, £
Al DFEERTBg M
mmlkﬁég,ﬁﬁ&%ﬂﬁ@ﬁ%ménfwt
ZLrb, BghERIL, G SN/ZbFGF & AR O
% DFMEREL TV L BEbh s, Bg MK
{2 Hydroxycarbon-ateapaitite BB 25JER & L, £ LD%L
Wit L2o2odH 5 F EMARDLE > T, Bm &EMEE
EOMICEELIEEEEAZEFRESAL T
50, SROERTHERBRBCTRONTL) &%
{ DORHEVERS AR % Bg RLE BRICTER L Tz 2
&, FOMMEER SRS BEREET L OB ED
BEIHEEL T2 b RAMBEBITFIE LT
W LRI S B , FEERMI C FRESIC B VT DA Bg
MWERIIZE0RMEEEEMBETED O N TV
2, FOMOEALTIE, B MM B BEIIHESTIEIZ
W23 TEY, £ OMMESEGHRERO SN
Lipolze ZD&) RHMBAMROENT, BXRIEH
®k%§‘%@ﬁﬁéﬂfwéﬁ%’ﬁﬁéh5@
Tl ZwhrtBbhs, HEEEOEE, WEEL
BVERINAREI L TWAZ ENE L, REBLY
Bg & bFGE #FIH T 5 Z &1, AROHEEEF O HE

ERIFT B0
5o

WCHIRPHIERETELbDEEZON

ii) Ha O AFEER
b, XHATR | REBR T CTHABER RO LN
7oo XHTR ETI3ay bo—ufll, EBRENZBW
THELRETR SN D>/ (Fig.2).
c. #MMESE . Oz bu -Vl CIRIKEEFRRIBT
ﬁiﬂ#%%nﬁ BiEEEAHETEDO S TY
DAL, FEBRMECTII sk B & HA B

%ﬂh%@iv , HAEE LR AT S
ﬂTWtOQC&ﬁ%Q%@%E%E%Rﬁ?%L
EBREIOTT AL RSN T Wz, MLIZBW
THERMOIT IR EEEE 505 HEFDOEE
EED o7, I3 T, FrdgOMEISMONER
B LA, BEEREEHBO T PESETH
5720 HEBERERATORLEZVHENTS 272,
OFIEERISIE R S k2o 72 (Fig. 4) o

A0 XARET R TIEFME 90 H B £ THABAD
LS NTzo HA D X 9 7 RN O B w12 H]
FaNsZ &id, BREWIIBMYMEZ 52, £
REDOEVEMEEZEOZ L TH L, 4, EEHY
Mzl CEBRICEEN, RATNZREIRLEE
BNedrofzl b, HBEIE T HA B ICEHES
COFEFRPBMERMBIEES, BRItz
&, REGL EDMh o2 DS, HAZAEKRE
A, BBAMELS L EZEZONDL, WT RO
BIIBWTY, HAEFEERMOIEIH) o> bo—
MLY% RO LN, ROTHEBICEREHE
EHL, #ZICHAXTE L7284, HAORFEOIM
EXBOHENRE (Wik1 - H) »6RMSN
ERIEITT A e hhoTWwE D, EEAIZSL
OFEBEHAR SN0, bEGFIZ X - TiFE
ENFEEDY, HAENTEB L LT, o bnH
—VEIE ) S BEBCHER LR LI 2L b L
EZHbNb, HRKBEEIZHT 5 BFGF 3 & UNHA OFl]
&, RkohEFoRRE, EELEMICRETS
720, BIREIZBWTHIEFHRFETE S E2VRK
ENb,

iii) B-TCP DI AFEER
b. XHATE | EEAI, MIIRME Tk, Ttk 14



152 FRA RS i

BIZBWT, FMERZRL YV EBEEOE T 5 MO
RENTz, EBRBOIEZH) P ay ba— VAl X b &
HEDRNE T DILA Y SR, £72, B-TCP DIFAE
MAZE S ZBEDOET D S, EERIK T
DR E B S KA - 72 (Fig. 3)6
c. HMBEIZ I OV ITNOEHICB VW TH EEMET
EKAAE O B-TCP ER DS R B IS HERR S L izo -
TCPREM 2 & § 5 L) ICHEFICIY TR, B
HP&ﬁ#ﬁwﬁ MTd 2 CEBEEEGLTWA L
R R 720 QRIER R ERERIN L2772, @
Nﬂ@%%@f@ﬁny%ﬁt?éﬁ+ﬂﬂl”
HIRHEREIE S SRR CE /2o Ty b= VHIT

FRAE MR B AR R B Lo —EB Iz %M’)%f(t
2o EBRBIREZEZIRON L2 o7, DCO

FERMNE B-TCP 2 L T A2 HAETHS {FEL T
BH, 3y b u— VAl OIERURIEAR T 1 iR &
Y, WKRIEAR TIIMAETERE MM CRERR S L7z,
@OFEBRM I3 O, T CIEARMEREEY) 75 B-TCP % ¥
ETAMAEEOEBICE o7z, HETIEBTCP %
B3 2HEFTIEBEOH AT LHEAL Cmto a

Y= VTR SRR B F D BERR S
o7z (Fig. 4) o
AEBETIE, LERICBWTHROERZ AR

%%@Wﬂiﬁ%ﬂﬁ,ﬁ%ﬁ 2T B-TCP 24§
HRERICERITRIER N h ol 72, X
MR L VA& TWwB Z L4 5 B-TCP DAE
BHEIEVEEZ DN, MREIZET B-TCP HkL &
HAEEPEEEELTVA L) ICBEHks L &
DEFHELOEVEEZ bNDE, EBRAIIZ, M1k

Fig. 1 X-ray photographs defect with bioglass at 90 days after
treatment. &, b: contral. ¢, d; defect filled with bioglass.
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Fig. 2 X-ray photographs defect with hydroxyapatite at 90 days
aftertreatment. a,b: contral. c,d; defect filled with
Hydroxyapatite.

Fig. 3 X-ray photographs defect with 3-TCP at 90 days
aftertreatment. a,b: contral. c,d; defect filled with 5-TCP.
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Fig. 4 Photomiocrograph of pockets of dental extractioncanines in canines at 90
days after treatment. a; control. b; Bioglass. ¢; Hydroxyapatite. d; 5-TCP
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