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Summary

Metal implants such as cobalt-chromiun alloy or titanium have been used as materials
of endossesous dental implants. These metal implants are surrounded by connective tissue
in the alveolar bone. Recently, a variety of biocompatible ceramic implants have been
apllied to endossesous implants in the expectation of tighter bonding. Hydroxyapatite
ceramic implants are anchored to the bone without the exsistence of the connective tissue.
The brittle characteristic of hydroxyapatite ceramics, however, makes it difficult to shape
the4blade-type implant which offers a wide area of contact with the bone. A blade-type
implant of titanium coated by hydroxyapatite, designed by M. Ito and K. Suzuki in 1981,
overcame this difficulty. Preliminary experiments showed that the hydroxyapatite coated
implant could be tightly anchored to the mandibular bone of test monkeys.

In the present study, more detailed architecture of the tissue-implant interface was
observed by light microscopy and compared implants coated with various mixtures of
almina. In addition, the calcified appearance of the surrounding bone was investigated by
microradiography and X-ray microanalysis. The results were as follows:

1) In the case of a pure aluminina-coated implant, the ingrown bone as well as thin
fibrous connective tissues surrounded the implant within 6 months after insertion.

2) In the case where a pure hydroxyapatite coated implant was inserted for 6 months,
the trabecular bone grew close to, or in contact with the coated surface of the implant.
After 12 months, the implant was connected directly to the remodeled bone, without any
soft tissues.

3) By increasing of mixture percentage of hydroxyapatite, fibrous connective tissue
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between the implant and the bone, which was marked in a pure alumina-coated implant,
became thinner. The result of 80 9% hydroxyapatite — 20 % alumina coating seemed to be
satisfactory, considering the necessity of alumina to increae the strength of the coating.
4) The calcified appearance of the bone surrounding the implants was shown by means
of contour mapping using an X ray analyzer. More abundant calcium was observed in the
ingrown bone in the case of pure hydroxyapatite-coating implant than those of pure
alumina coating. In case of 80 % hydroxyapatite —20 % alumina coating, the distribution
of calcium in the addiotional bone near the implant was the same as those of pure
hydroxyapatite after 6 months. Later, the distribution of calcium became dense and there

was no remarkable difference between the newly formed bone and the existing bone after

12 months.
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BEOFRNDBERYEEOS VI OMLIEK
FOE>BO>FLLTETILE,

HAP 10%&H/1 v 75 v A% 6 » ATk
Ca HfEE DL, ARAEDOEGCFAENES
BrEELTWA, HLEELEHBOREELAIC
X Ca PAAESHEMN L SRICHIEL, A
KALEOBWBA AR bR S (H13-A). ALO,
WOBHA V75 v VEAKGE H» BT, Bk
FAEBEOHEN RS, TORKAE LS HA
BFOLDOLHRRBEBRBETHE, 1 VTV
EERBOMOEAABANERI Ca DS A
bhie(X13-B), HAPSOBHA v 75 v i
A6 H AGICIIBEFE X v IBET A FEREA
IRALEEAMEL , BHEBR X CHER LTI AER
ERZLND, FLEHEBLHFEF L OB
WHERALN, BAEBNEREEZOR B (X
13-C). HAP S0 B4 v 75 v FEAKI2HY A
TRFEFOBRME LSS B IEFEF LEN AR
bhielfed, THEBFIBEHBIEAL, =
DETIEHB EFHEFO Ca TMEKIEEN
{, Chemical bonding DM 5 b dibi 5 (K
13-D),

% =

BHRA VISV, AV 7S5 v e
WAL, EHEBEYWEZELTURLDONDERE -’
BRIDPHELMA25 X 5 EBENCHE S5
ERbD, Thbb, 1vF5viAEthsT
WS EN TEASRCRES AR X h EFERE
ShaH, ZhbAEES fFHoiEsiuv s
HEIRA VTV P EERGRRIRFIES
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POREELRBRELERD,

175 AL THMESR, BRTE
HBCHEE, H5VEESEBRYAN L THFEE
XhTwWb. A v 75y VESIZOBERCERL,
THEELTEBEECEREL, B - mE X
HHERTHEBECELONS,

BHRHAVY ISV T, 175V i ERHE
HEHELERN R X CEFERBED b i
ELT\5, BESHCHEAREERDIZEMOA
V75 v i AMEAIKLSEE, TORBEEBD
RIGHREB A B EE BRI DV ToHR TR
{, 41 v7vr L THEREShAHEMELEFA
BEOMEERIZOWTHER, RiFShiklth
Eiebitw, AV 75V OEEEEETA VT
7 v ogBIFENER, 1 v 75 v L O,
A7V b HEREBRECL VRS
RRERYTET, BRIBWTA V75 v Mg
HRAEAMC L 2HE, EMBIUTRECLYE
HEBLHEOEE L EhTw5, $ERT 7Y
V- P VIBHESERSSEBRCI VT IR
B, —H, ToAxA BT oMm-EGEE
kb, BEEOGMDDH I FrFo 7 3%
1 PORFICIDEHEEREITELEIATY
69.10)‘

BHA VTSV TR, AV 75V H MO
Boikbd, FOMELBFRCKTH#EREE
ik &7EBR E 7t 5, Linkow & Chercheve
(1970) Vizx b, AT —F RV TS5~
FABEREZERINRTHD, £ OBREICID
1v 75 v ABEROBEN L EhTEL, 7
V—FHEA v TS5 v OBEBIE L oEMERY
KESTHZENHEK, ZTOZ LRI >TRERE
BrrbAv TSV EMbAMEY LI ES
DEEHTHDEELLRATW3, F&Bodb
SYMENEENSS VISV FOBEIREL TS
ZEDHE, ol EERCECEEGICLA
V7SV VOBRANEREE D, NERZIZO
I HEBRREEDA VIV vV TRIEN, &
DEMBEBETHLHZ EhbLEFREAECRZL
, ZDLDFE L OMICIIEHENESAZRINE
T5, AFN AT Iy ARYHETTLRE
MRS BRIV Tk Bubbsh(1972)?, Richards
et al.(1974)®, Schroeder(1974)%, $15(1976),

Brunski et al. (1979, ¥# (198D7, ik
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(1982)%, FiIc X Y ML BR L EEN R IRT
VB ThHOBBILLIDE, ZOERMEEEE
(Peri-implant membrane) D#ESHGYEEL
LTA v 73 v F ARCREOHE, HinsiX
ha&3hTws, s ABDE, »=24%
ATFEY s 7V ~FA VTS5V bBABOEAR
FHEELXTRVWHESETYs 7)) vER =
Y UBELBRLICS, MBI ATA Y
77 v FREWCTFT L CEDEAHEERERE R
bh, TOMUIKFEE LZOLORB LY IlcBb L
BTGB, /R (1982)2 =RV FARF & v
FEMIV—FRIL T b REBAL, MRl
ATCAv 75 v ABEBHELEEEEE Peri-
implant membrane) D EE & ITEHEN L
Lhd e LTy %, Schroeder(1974) 14 v
73V BEOBHERA 75 v OFBEECH
BeRECLVEEINDIOTHY, WERE
DERIFIBIC L b 2 RCHETITR Eh D &
W~XTV%, Brunski et al. (1979943, Rt
#% (Peri-implant membrane) ¥, EEL T
2AV7IvFEBBELTWRELWA VTSI VR E
TREESED, BELTW WO TR DE
TE D, BREZABRBRVERRTNWE, Zhb
DHRENLHELLRISA VY7 F v EROK
HUEEHBIBREOETRITI v I v b ®
HHR L OBED L 2T KRR & ok
RO LT 2\, Lvl, iR
B 5 BHEBOBENRFCIKERHb &
DbDEEZLRD,

FINABD™IR, 7ALIFEF 3 v ABIY
FEVETy PREFRIBASE, BAKUETE
DR BFA S, BAKMATTINTOMEE
RO BOHERTRRECHAT S EBRT 5,
AL (1984)0E, A TR/ EEHIC B RS SY
7rAY Gl 748 RHIZL, BERCRT
51777 AEHOBEGETEEL T
5, ZORBRCTIEIEI 2 ATEEAENI VT
7V P RERESZCETHHE, SEE8INTE
THHENHZDR, 678 125 Aicich EES
HBONMENPERIZ 5 Lk~ T\v5, McKin-
ney (1982)'9, (1983)'X 7N I+ 4% 3 » 7 R
EADHERICER T, BEOT0%ICIEE i
REABHEIEAL LR, BEDO0%LEEEIE
B EZBLTW R EHBELTWS, LaL Klawitter

et al. (1977)'®, Kawahara et al. (1980)!®1.5
FERTNMIFTET $ v 7 ADBATIE, BT
177V CHEE BETHEBRELTWS, &
EOHABDOIEARTHEFLTAMIF LT v 2
AEHALLERCA v 75 v EEFHBORIC
FEFE RS SHEANET B, AaEl
i LT3,

—F, EERBCLILM Y75 FoBal,
FEEBDORY~DORIGIZE Y BEARBZ 7
LD L HEZ bR, Schneider et al. (1978)2Y,
Cranin (1980022534 v 73 v b LB oORICE
FHBANELCERERAE T LV E LT
b, TOBLZHCL D EBEOEBEE & RABEOER
o FeFxo 7884253 92 ADS YV
75/ P ADICEN s h T &R,

INKES (1983)93 e Fri o784 bk T
9 Z2ARAVT IV ML, BHEREBCIYHERFX
h, —HROWEL L CHEELELETER TV E
LTWw5h, CoRErLss, EAKSHETE
PIEIE SRR R 20 & T 5EHR M BM% X
h, 2HEAMBTEA VTSV P EBTLEEEN
BExh, BASBCIEELEESGORREC
BB5ELTVS, THLIPARE A8 ODHAT
FABRICE Fado 782 (4 PERGLZEALL
HERTIE, BAKOETAA—2BDLLNDE
MBS GREIC AR b0, Z OREBZE AK410
AR L CHERMCE R oo b BE LT
W5, ChbODFEREML, e Vado 7024}
PR REEEG I LTS
ACBVCESHA Y b o BN T W5, EE
HABMDE FrFoT7REL T3 w7 R
(727 A, BEREHE HBALOKRBHET
3, BABLAALEIE DM v 75 v P EBETE
DR BB IR, BAKIHPATI VY7
WHERFERTEERE, OB, BT
Y7 IV MIEEL, #FAHEBRONERALRT:
wWegmE L,

CHBDERNLRT, e FFo 7484}
&, ZOBVEFHECL ) AEEFEGomEN
REFT, Av75v EFHBOKE IR
Z2bhd. L, eFrFo 724 2T 3 v
7 ARFOHBEHMEC X bR RL, 1 v 7
Fv b ELTHIATAE, BESKE Sdlivn
H5,
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ZDZEmD, FEELABDVEIHEOR ¥
A VIREBERMMIZER e FrFo 785204
X HEE®E, WHFOBEAEBTIIRV-A YV
FIVIEMERAEEL, FrVE DT L —F
MA4v 75V VEAYENRrFo 78841 +TH
BTaooex&Ezl, Flhoe et 7384
DIEELRFE S BT LI =Y A LDRERXR
B, eNaF732 14 BT =7 28
MR BEH LAY FS5 v 2RELL. B
5(1986)' P D YBFHIERIC L 5 &, TiO. % HH
L, #DOHE L HAP 8O 2 BH L= L DTl
8 48 Kgf /mm?, ¥ v 7 £ (1.86+0.19) X 10°
Kgf/mm?>ThH -7z,

FEESITABDY, e FrFo 702 (F LER
7= sDBREUEE X cEEHEH v 7
FvrEOWT, BRX REBOBSZE R T UEHER
RICLAEWHOBRIL L 2 HEBERY T
. TOHR, BA%IHATR-Thor vy
SV b, FBEABRCY - THEIR TN,
6 7 AT, HAP DEIENEL R DI VHS
AHEBEIES Y, AVvFIV I OREREL
BOHENRL LA, Hic HAP 100 v 73 v ¢
HAKRY ACIEEENSI V75V VRERE
ETARMEBBEES A, Zhied L ALO,DE
BEER B N1 v T I T, Ry ABTLE
EA VT IV OIS HBIEE I,
ZDEZREFRrET T84 PHELEENRD
EEBMROBHA V75 v ¢, BEHOETE
DMENRRIFT, 1V 7 IV ' EELEETLHO
TRIGWHEHEITE S, Larl, Fol8EED
MBS ARLREBIZ W TIBEZEL T e
DT, 177V MEAK, EHMYESETSC
Lk HREOF OB T oWT, BEEESRS
SRR 3 S T o

ZZTEHER, “hbEDOFHERYERL,
FELTAv 75 v AHEASROEEITTA
e ARIVL2E Ao owWClgEHe L, +
DOFTRFBECEET S bz, XMAKCL B
CaBADBREENSL, A v 75 v BEKES
BFEBOTHK « BRILDRIEEOVT, X b
et amzic, Tihbhd, e e 7084
FRIVBILTA I =Y AR FORAHEYE LT
FEV e TVv—FHA VIV ERCBEH L
HEEA V7T v P REFRHAAL, e
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M2 TCAv 75 v BEEKOTLAYBEEL
7. HAPBS A v 75 v ' ERcR B L
ENURIN, 1 v 75y P EHEEESIIE
@ Chemical bonding D#HEX 2L T\ 5, s
BOEMBEABSCWTY, ZoABEESE
T UEERBE ALY, AEGAROH
£ EEBN S hhibhie, ORI, BAHEEA
BLETIFRM EBAZEOLEHHEEFRICX

HEZANKECEEZLRE, L, 0O
HfERZe Fedo 784 k7A=Y
ATRERSIEREETRTIOELEELLRS, F
BB oW T AR D &, MECHREZZILRLR
T, A% 6 » ATRIO K EFmiRgr ot
TABHBCA VISV EThE, EEA
B12H AT, CoMEFRENCHMATLL L
DIABRFICIRAE &5,

Cook (1987) itk Fr& o7 42 1 M EEH
BllF2 v AV TS5V P ERRAKEERIEAL
TRRT, F2 vERTEREREEER RS
had, eFedr 7884  HEETIE, &S
AR FHEBEE, BT 8<%,

£ED ALQ, I0BH A v 75 v F AT
3, Av75vr EBEBOBICt VY5 v bR
BT BMEEESAGI L LTAEELL,

O, HEEEL LTI AREYMZ oW
FERAERF CUIRMACSER & e M R TR T,
BERTE, CoBEBEOEISELT, 130 gm » b
250 m DE X I ORMEEFKSHBOBTH
5. ohiE, BARQ8HMON, 2o iFA
THIE D * 2 ILUFICE 2100 gm A 5250 gm O
BiEMEEEROER LIS L RELTWBZ
E—KT5,

HAPI00BHA1 v 75 v r HEAS & ALO, 100
BHA v 75 v M RAGIRLEST B &, HAP 100
BRA VISV L, LOBER»EL, BTG
BEASHEBEYNTA EL, BELEESOR
RBERLTA Y75V FPREBELTWS, Zhit
TNANIFEFTI v IAA VT TV IRty
TRELVYET Iy I AL VITITVIRBALL
B OMAEOERLBE—HKTHLDTH 3,

HAP100BHA v 75 v F TR EMERLERE
BIIEECER TV AH, BARKD S EHEY
WARBEC L VERECAHL Y OBEENES B
TN DB E, MO AL OREND B, X
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iz, HAPBHA v 7S v R bh5BEE
i3, BEROWEREIMETL, REEKISH
HEEHBANOEENE L LIS,

ChHEDEREERLT, eFaFdFr 7221+
EBLT v =2y aoRFOREREAR, BE
BERZBH LAV T IV MEZOWTERBRLZRL
Fo. BT A I =Y Al FedF o TS840
BElicX-Tid14v 77 v BEEBCERN
Zbhbd, HAP20BHA v 75 v T4 v
5 v+ BEIC ALO, 100851 v 75 v b LR
B X100 gm 22 5200 pm DS EBEOIEEDN
HAbhd, Lal, BE7Ari=v20RE8Y
BhHTolicrh, 4175+ AHOEEEE
BEIEFE L 5, HAPSOBH A v 75 v 1T
BFEAKEZATE, AV I v rERACbiY
AV 75V RO TAREEBN A LR B,
BABL AT oRBEIEIEE Ly, 1
vV FIBELAFERRCEHEAD IO
fed, Fh—%Tr, HPAREL AR YDORND
BREAGLBEEIhB I OB,

Av77 v BROFTHEZOMA R X UEHER
LAV OESREBRIVSAI VYISV M E
HomENSH T, HAPOBREA v I v iR
RIGREOTHBEELLND,

1v 75 v BRECHET 5 EFREORBIKEE
4 v7 IV OMBEELS L UOTFRCKERE
BLE2BLEZLRE, ZO4VvTIVEE
BHEEOAKRARE I oW, Ay (1981) 7k
microradiography 5 X U5 + S ¥14 79 v
labeling £ T, HWAKIOBDO 1 v 77 v + HH
OFEFIFETHY, BRLELEFOREF
LERRVWERELTWA, LHL, XMAKLS
Ca AR LKL Ih T isn,

4&Elo XMA i X 58R#TE, ALO; 1001 v
TSV IBAKG P B TRBEEOHEERILLR
T, b CRELGELREOTRENS
bR BDRTH T, HAPL0A V77 v b
FAK6 2 ACRIEELLBEROBENL LIRS
2, FRERALRY, BREEOEVWEERT
H -1z, Contour mapic X » HAP 1001 v 7 5
VIEBOFEFTDO CaThMBERX 22 LBEE
ZHE L T Cagmddinn,

HAP804 v 7 7 v  BAGloFEFTAZ >

WTEBETSE, BAKGEH B TRERAENARDL

i WEEREEE TS, 120 AR 3E Rk
BFRNAEARSh, BEEFL0ERIALREL
b, O HAPSL v SV riEAK G B
X U124 w2 \vT Ca 45 % Contour map i
IO BT S EHAERD Ca HHERICER] kE
Babhte, Tibb@BAK6 » B A
WU THEED Ca pfiERIERE v, Ly
LAY A CRFEF LBFRI Caffio
ERADRTHERIRAKADHELEBE &L -
TW5%,

ZDZ b, HAPSOA v 77 v P 3fFEARE
125 ACRABREER X UBHEEE—MEik-T
BEAIRICKEE 0y, SAEPICGHBICHEREE
ERTWBRETHLEEDLRS,

@ B

=& v (Macaca fuscata) FIRNEKIIZ,
FOoRGHEEEL e Fe+ o 7484}
(HAP) X U®L7 4 3 =9 & (ALO,) %4t
FEY e FU—FNRIf v 7S5/ REAL, 1V
75 v BEASC o SRR EE L, S
bizA v 77 v AREEBROBKRAKE IO
T, XB=1707F554¥ - XMAICL b
RL, KoFBERYBE,

1. ALO; 100BHA v 75 v b AT, 1V
77V EEYBUEHBAEAR S » AT+ a
CHEIhf, 1 v 73V EBEBOMIIE
X130 gm 225250 pm D FRFEMFE A EBEERE D
MENRZ BRI,

2. HAPIOBESH A v 75 v v BATCABOFE
WENBRET, Av73 Y IFAKG6» AT
MBEROBRECE T h, BAKLZY ATIR1 v
T3V IMIRBRELLEEFREHPEBALLRKREE
Teole, 4 v 75w EEHEOBICESERKIL
MERT, BREBROEESNALNE,

3. EFeF T 2L OESEYENTS
LAV 7SV EFRBOBANTET HRMENE
BHBTEEIEE L Y, 1V 7V EBEER
DEBETHHMENEL zot, LL, WTFho
BehTdb1v 75 v ARcHESh > EESE
KCAREZXZ LRI o1,

4. XMA AV, REEF I SEREAR &
Contourmap i X % Ca BEGHAORENL, B
EEESEORRIREZ T, HAP 10054 1
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v7 7 v AR BRCECBC-FEETILEE
LT, ¥/ ALO, 100BHA v 75 v + T
BAKG6 AT, AV IV LEOICANE
THREABP b EET S Ca BHiniA
bh, GEFTEHDOYR 2R L 12, HAP 80%
HAv 77 BAGITIE HAP 10041 v 7
5V FEAGILFE EEM DR LR IsWFEF A
V7SV IERARBEL W, ZOFETIE
A12H ACHIKILETL, 175 v Bl
DEFR EBRILECEZRILZbREL 15,

HEE
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TR B F O ERLIF L I HE - SARMmEHE
T LET, ¥4, TBRELLZIEE - Y
1% - te AAKRZWMED RS RERE « mEF kR
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