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DUBALY I ART T AET Iy R (Ca0 30.09%, P.Os 68.86%, Al:O, 1.05%) D2 X2 X2
mm KOEEERD T 0y 7 % Wistar BT v b ORBEEMEHEIICHEAL, €7 3y 7 AFHEOF
FRREES, AL 5 3 v 2 A L 2 OEBICHRS L BESL OESIHAMIc & 1BL) RYAETEE
BRIC BB 7. BRAERIC & B AR R, FEBURELA % B\ T Goldner #EATR, contact micro-
radiography &, 7 F 5% 4 2 ) ¥ I~ v 7 OEKEOBE, 20 F — S X ROTEREC L 5 Ca
L P OB et EREERIC OV TRE 2Tk, €7 3y 7 AABOBORREREBTRIREFT
Botdt, BEEEBITIE Rh T, AL T Iy 7 AT, 7v b KEBERCEHRRTCHEAR4E
ED, 253y 7 R LB A AR NS FICEE, BT BUsEEsh, $LEAL AR
D3 3y ABECRAERIESZYEMR, BrEEMEL S RASNT, RATALTIIVIAD

B L OB RIFTH o 72,

Key words glass ceramics, histocompatibility, bone substitute
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Abbreviations : CMR, contact microradiography; H.E. stain, Hematoxylin-eosin stain.
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EDMBBNUEDSRIFTH 20D, €53y 7 2HE
AOBROKE, BORCOEE, BrERoSE
WIDOWTHRE #I0Z 72,
HRBLUHE

I.#

REMEL E LR S AR LU VAL S A
RATTALT w7 A%FHERLI.

LLUVYBANY D ART TR LT 2w s R (
) ok~

AEORBINS Y b, TEY VB, ABIETL S =
Y AEEDRIRE, BET 2, 2hy 110°C, 24
WFIREARE, RV T 300°C, SRSRIMBIEL 72b b, 42
DIEFAIZT, 1,200~1,250°C, 1MSEIEMES 3 £ o
Z2EL, ThERET S, Bl 8§ T 650~700°CT
BEGHALIEE 292 2 Lo L D, s S o Bk
BRIV CBAVY TARTZ AT 2 v 2 ApiiEs
s,

2. VYBANY T LARTFIALT 2y 7 ADMER
B XUtk

1) AR

Ca0 51.99mol% (30.09 wt%), P,Os 47.01 mol%
(68.86 wt%), Al,Oy 1.00 mol% (1.05 wt%)

2) SEVIRHAR

SEAPRER S X AREIHT X D beta metacalcium phos-
phate [8-Ca(P0,).], &% monoclinic a,=16.994,
by=77104, ¢,=6.9944, £=90.34" £ U tromelite
(4C.0 3P,05), 4 triclinic a,=9.404, b,=13.394
=707, ®=109.5", F=87.9" 4=1089" Lh%3
(1),

3) ¥tk

1) B

counts per second

260 ( degree ) 71

Fig.1. X-ray diffraction patterns of glass
cerarmics.
© Beta metacalcium phosphate
® Tromelite

a. =R

JIS R 1601 iz #E# L, d#hiF R/$> 25~30 mm, & 4
mm, B& 3mm DK &R 7, HERI S R EETR
AUTOGRAPH AG-5000A o > & 2 — & — - Hl&|
HNBEETERRBEAY, 703~y F5HEIZ 0.5
mm/STHELL L 23, = AT %E L 116 MPa
THolz,

b. EXEEE

125 ~10mm & Dk 3 7 HKDBARE %A
E L7, VBRI BB AF AUTOGRAPH
AG-5000A WA RV 7z, [EHERE I, 440 MPa TH -
7z,

[ 7

SRHTHB Y AfcEE ERBL, ME - ELo
HEREL, koRL ko,

F

L*x3x

E=gwrs

F; &, L; FA.v>, AL; B,

W HE ROl T; SBRE0ESs,

E;, ¥Y>r®:

Y /#1361 GPa Th 1,

d. flmRY#@E

BEE2~3mmOABROES 2~3cm DA+ 5
2w 7 A DO ERAEEE THSCETE LAIEL
7z, GlER YD EE 32 MPa TH - 7z,

i) Mg

A7 0y h—AFEIL3.8GPaTH -7,

i) #

BB 2.0~2.7 (K,C: MN"¥) T - AR

iv) £t

WE2.9kg/m®, HBA 1. 1X10%/kgek, {5 H &
0.63 w/m-k, BVFRHIE 1.0X10°K-' TH - A

4) BHHER

VBN TR I AELS T v ADUX
X1 4mm KOPROFE 2 408, PCIRIFL 1
M REK 100 ml & & A K 100 ml 12 40 F RS
Bk, EHHOBERHEL, BHREE RO L 2
%, BEATIE 0.5 mg, 0.0196 wt%, 0.06 mg/cm?, 4
BT 0.7 mg, 0.0294 wt%, 0.09 mg/cm?, k&
DI RRIEHDSTED ST, 7288 40 BROBEHR
Bt Ca & PR EERSHTI L L2 5, KA
F Tl Ca 3.6mg/dl, P 4.2 mg/dl, EEAE KRBT
Ca 5.0mg/dl, P 9.8 mg/dl TH -7z,

II. x5 &

1. EBREMWIS & UEBRF%

EERICIE, BR L 7 R0 fs s 12~16 B D
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Wistar %7 v b #FER L7, EBEy Y I~ 2mg/
kg 5 v MNEERICES L, KEETL, TR2EE
WMER, ABREECHMOMIICHEETIEMA, SMAE
B% b i TREREEM FHIRMOMNAEICEL, BB
PHIEE, FEmE Y v THRFECHESE, 2X2X
2mmADTOy ROV VEBANYTLRT T AL
S:v 2R UTEe73v7ALERT) BEALR,
¥T 3y 7 ARTEEORBEREERIHETICEAL,
ERIERCTRE L.

XS Iv 7 ABLLT, £F 3y 7 AEARK, 18,
28, 338, 4#8, 5:8, 638, 7:8, 8, 37H,
68,127 AR cEmEERL, BAERIZEL L.
B &BES L, B 55 ARV, R BER 2 HAl
aYeF bI¥4 7Y v 20mg/kg ZREERIESL,
FRSYA IV YDIRY I B{Tof, ErFERR
EE& % Vitallium 22T HITW, €7 3y 7 ABEL
FRERET L 7z,

BYOEE R, SHEMAZHEBESYRBRIEROR
— T T o7, BiRid 24+ 1°C, BES5E5%,
AUTIRFRTSIL D AR ML O 2 M aH
HATIZ E D {TFote, MB AR 20X25X50cm DA T
SUVARF—IN e F—TYRIZ 2~ 3LETOEESE,
BEER CE-2 (A&7 V7)) 2EBICARSLTT-
72, AR KX EEREAKE D T 4 AT —BREEITo
FAGEARER Y, ZEENEEAB LA -LT
vy v aBRERWE,

1

2. MERFE

BREBRKER S X CHERKER R L TiT-
AR

1) BKIEA

B Bk, REBEEMITERRL 10% P IEEE
wAe ) IETEE L., RKERCIREIFE L 4K
BREEBL, Ry VEIER, Sy VTS
Voo AEEER A N U Y AR ERW TR EITo .
BRRH, BEEO—ER%E A A TYRE, BALLT
Oy 7 EEEECHREL, Bo KRELE@ED 5
7 4 VABEIT, BT ER, Hematoxylin-eosin
#ufh, Safranin-o #ff, Azan ¢, Toluidine blue
(pH 2.5) B %EITo7z,

2) FERRIKAREA

B % Bk, RERERAER2BIRL, 70% 7 V2 —
A TE5E, Bk, methyl-methacrylate BfliE & % 1T -
o, FEBRIKIEACEELZII R b 6 RERE 2RV,
2N b—FD7 Y XAFNFw F—IZTH 300 um DY
FREIDHL, AE—FZ v A2 TH 80 um DEZIC
HENRFEE, A EEE, UTOREET- 2.

i) Contact microradiography

#7 80 wm DHFEEEA % A\ T contact microradio-
graphy (CMR) %17 -7z, CMR 1388k X A ELEE
SOFTEX-CMR B # B TR L7z, AEREAC
100 V, B 2A, 60 Hz, H1 ZREE 10 KVP, ZIKE
F2~3mA, XBELS 74 NVLAEE TOERT~

Light micrograph of the interface between ceramics and bone one
week after implantation.
Granulation tissue and immature bone formation are observed. H.E.
stain, X100.
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8 cm, REHFRIIE 20~30 3 Th 72, A7 4 V4 A BB BBNEMBEEBHRFLER L, 741

SOFTEX CMRHAE 7 4 » 4 (KODAX Spectro- Y —i3 Blue Bii2 7 4+ v % — (IF-490) X WRIN 7 4 v

scopic Safty Film) Type 649-0 % Fguv>7z, ¥ — (0-515) =MEALL, BEICKEL T, FUJL
i) 7hI9 420 SR v 78 E CHROME ASA 100 flv>, FENCTHBE LT,
CMR LRICHIEERE2RVWTTF FIH 42 Y v iii) Goldner .

TRY P TOENRGERE L, B, 3 UL BAESSIH0 um ODES £ THEL, F3v 1>

Fig.3. Light micrograph of the interface between ceramics and bone two
weeks after implantation.
a; Immature trabecular bone is observed around the ceramics which is in
the bone marrow cavity. H.E. stain, X100.
b; Immature compact bone is observed around the ceramics which is near
the cortex. H.E. stain, x100.



C TS %, IEMIR BEMEA & L T Goldner #
O EfFot, BHEAT M F VY ik Weighert 8~
< FFVUERAOVE

iv) EEEERS L TR

80 pm OFHEEA W & — R ¥ 2 BEE, THRLE—
SEE X SOMTEE (5 EMAX 1770) 2AWT,

: # i e i -

Fig.4. Light micrograph of the interface between ceramics and bone four

weeks after implantation.

1

27 Iy 7 ARBEOEENE TFEMBHGROBRE &£ [
WIS R 1T o7, ESMIE Ca & PORSE
Fotz, BREBIELT v 7 ARAMHD Ca P ORE
DEEESRDLIENTE, FRAEEOINTS
M 0.05~1ume BELELO TR IzDE T
2y 7 ALERICERENE L OBIC D T IR

a; Trabecular bone is observed around the ceramics which is in the bone

marrow cavity. H.E. stain, X100.

b: Compact bone is observed around the ceramics which is near the contex.

H.E. stain, X100.
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st

ceramics and bone eight

. "
Fig.5. Light micrograph of the interface between
weeks after implantation.
Some fibrous tissue and bone marrow are observed between the bone and
the ceramics which is in the bone marrow cavity, but in some areas, there
is no fibrous tissue found between bone and ceramics (arrows). H.E.
stain, X100.

CERAMICS

Fig.6. Light micrograph of the interface between ceramics and bone six
months after implantation.
Ceramics appears to be surrounded by lamellar bone in the bone marrow
cavity. H.E. stain, X100.
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PIEELTH Ca e PSS A< kD, BT 1. £33y R
sy ADEE, BLTWENEILOHECERT 1BREO BB RERAITIE, £7 Iy 7 AR
b5, B 2 WAL R AR & 5N, DBOERPLH
ekl PORES—HTRBmMbBRES N, €T
A " Ly 7R & DB TSRO
1. BRRESEs Ik 2 BER B D BN % BB - T AR R BV BT SS

s -t R B L
Fig.7. Light micrograph of the interface between ceramics and bone twelve
months after implantation.

Ceramics appears to be surrounded by lamellar bone. H.E. stain, X100.

- VITALLIUM

Fig.8. Light micrograph of the inter
months after implantation.

Some fibrous tissue and bone marrow are observed around Vitallium which
is in the bone marrow cavity. H.E. stain, X100.
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Hont: (E2).
ABTIHEESHBORE Y k0, SRR
T, ¥7 3y 7 AT MBS0
WARBGBRERS LT 2y 7 RACHB-THSR, 2
DBERE LT 3y 7 AN HHHEE O SRS & 4
D BB OB IR RS SRR L4055 & IR As A 5
neBWrBEE s N (K3a), KEEBRTE LS
T ARELTERARBERLER S AL (F

- CERAMICS

Fig.9. CMR and fluorescent microphotograph of the interface between

3b).
SEBOBHERITII LS 3 v 2 2B L 8o
BRLPPRSLVEANCE T I v 7 AL B ENE
%, B 2P BORMMERE SEBC Bl ENL T
BT AEMnAsNA (Kda), KEBROES 3y
7 ARBEDOBERIE L CRIFTET S v 7 ADKE
SBECCEE BEhTuyi (F4b), -5 REHE
DEFFMME LR L Tha <D, 20 LBY

ceramics and bone one week after implantation.
a ; Immature calcified bone is observed around the ceramics. CMR, X40.
b; Intense yellow-gold fluorescence is observed in immature bone.

Fluorescent microphotograph, X40.
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Li-. BEO—ER3REIFRIREO MR A S T,
6~ 8 EMOEHERATIRES 3 v 7 AOEABEDE
WL Sy s ALEE, BTAHMULASNDY,
BEEO B OB SRS NE L T 2 8
S CBREs s (B5).
3 o AEECILEREE R K EEH 0 BERORED
8 BEEL ML THEAL, BIRBWEVWIRE L o7,

&

6 v BHEOSBEERAITIE, ¥ v 7 ABREOKRE
s, EEGHEOBETIHRAE L WL 2 BRE
CE#, MOEEhA TV L ICERESINL (B4 6).
UL LB BE T L, ZhoBREOLT Iy 7
2B D — BRI RS S AL BT i E 2RI A SN
Fe. Er w7 3y 7 A LBREOE L ORICEE ORI
MESRBP BB EET 2L bbb THrLEB 545

CERAMICS

Fig.10. CMR and fluorescent microphotograph of the interface between

ceramics and bone two weeks after implantation.
a; Immature trabecular bone is observed around the ceramics. CMR, X

40.

b; Yellow-gold fluorescence is observed around the trabecular bone.

Fluorescent microphotograph, X40.
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nt:, REETIE, ©7 3y 7 ARBIZERBL -8
BOUEE, BLTHEsh,

127 BRI 6 7 AR L IZIZFEBLRFTBTHD, 70
73y 7 ABALR 7ABOY T v 7 ARHEICIE,
KIEMRE P RYEMR, BEEEERL A SNk
ot (7).

2 . Vitallium #%

VBT, Vitallium 2883 2 E307IC FEEER D

v 7 ADEENY 89

B4 sh, Vitallium & D LR =BG TR
P BRELA SN, 2EETIE Vitallium 027
BELLCHIV R BRMNA SN, ZOBRE
Vitallium OMIZ I BHREB OB ESERNE
gahi, 4B Vitallium BB T, BECHE
HREEEREN L TER BT 25U, BHOLD
B s n, 688, SER 3 HABII4E
BLEREFRTH - 0, RECBRICHEMIAS

CERAMICS

Fig. 11.
implantation.

CMR of the interface between ceramics and bone four weeks after

Trabecular bone contacts ceramics closely in some areas (arrows) in the

bone marrow cavity. CMR, X100,

ceramcs














































