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To achieve the long—term retention and stability of implants under such conditions,
the quality of newly formed bone around implants is important. There have been many studies
reporting that new bone formed around implants is spongy bone. However, although the
morphology is reportedly like spongy bone, it is difficult to discriminate whether the
bone quality of new bone is mature like cortical bone, or immature, being similar to spongy
bone, osteoid, or cartilaginous bone; therefore, evaluation of the bone quality is
required. In this study, differences in the bone quality between new bone and cortical
bone formed around implants were investigated using Micro—XRD and EDX.

AEA IR E AR
(BEHHAL - )
B B LIEESES ¢ & &t
2010 £ 800, 000 240, 000 1, 040, 000
2011 4E 900, 000 270,000 1,170, 000
2012 F 900, 000 270,000 1,170, 000
I
FHE
ik 2,600, 000 780, 000 3, 380, 000

WFZeoy 8y o E K
BFEOAE « MIEH - fH - fE w5 - MR TR
X—U— K e, M- MR, T B, AT b

1. AFZEBIAE 4 A D 5 TW5, BHRIERFICIT LY T L5EAI
BHLERE B XN, K[E, BARTH 7,500 ERRATZ 3 — MERMEHEIN TS, L
TNEHEE S, #2OE LR EE DT 2L, TR EWINGEE OB RILH 5



BEIZHES U= F OBAIZIZE > T,

A%@%%%@%%i TR BE & T ME1E
L. FrAEBSEESFEEOHNEZREZ 85
HNEETHD, T2 TABFSEIL Mg, Zn, F
EVUBAINT T BNIBET AT T
N OFH 7o R VBRYE 2 B L. BOHLRRIE 7
v FOEE~HALTERSINDHAET D
FE AR T B B AL & R ST I O R % iR
BIL. &5IiCMg, Zn, FOAEETHENFTANT
ORI E L0 B ESE RE OIEMEN S
BHERIERFEO—B E LT, wRAR DM
PE & 72 B HLRRIE IR IR O A 90 5o & N
D,

2. WHEDOHBY

Bl bt S & R o 2B T, BHRESR
FRL TR AL INIALSME & 72 o T
5. WREIRIC B W CEHLE I“EE'%%M’/
77 U MEREHRET DB
Osseointegration#15% & T ORI D IERLE N
RBEINTWS., FlA 770 M EaRM
BENBLIZEFBOET IV V7B
FUV T OBRETA 7T NEMOBE
BEENIELEERNSD. BE, B
ARG L2 7 — 7 RO BT R IR &
L7-AIVE & s L g o4
BT N2 A MRS TR S TWD N,
FEDHEART RB A NGRS b O BT 5
MTAR,

35 & 1X 2 2L F TMicro computeted
tomography, Micro Fourier Transform
Infrared Spectroscopy$ L URamansy Yt

I EFIALCTA 77 > MEE %ﬁé
ﬂf_ﬂ?ﬁi’mﬁ) BEER I OBERMEIC
2 R TIVERGY DENE 5 DN LT%t.
LL, TN HEEZRANTHHERTD
a7 — 7 URMEDEITB L OVEERT R Z A
NSRS R O X, LIS Tne
AR
Z TR, AT MNEBOFAE
DAART 732 A TS fh O FG b i@ﬁfigﬂr
FEELIEFEMIOT S, FHEREICHE
Thbo bR Ty FELTEIRXT L
BE G2 TZIEAH T v b (EBRE) B LW
fE T v b IR, A7 T FEHEA
L7 BICTERR S LD H BB OMEE (=27 —
TUBRHED AET) 8 L OWE SR ME ORI 72 28
b2, {@CEEMEE (OPTIPHOTO2-POL :Nikon®,
Ht, HA) . RINT-2500 {Z i PSPC HUf/ N
T v 7 AR E M EE  ( PSPC-RINT-2500
~Micro X-ray-Diffractometer, Rigaku, LA
T : Micro—XRD, HE, BA) BLOR=x/1
F— 8 X 3L (Energy dispersive X-ray
spectrometer: LA F EDX, (Bk) HINNA T2
JaY—A, Swift ED 3000, I, HAK)
ERWCA T NEARBAETEA T
TV MIFBELRWEE - KEEICHFET S

2 %7/ (Ca,P,Na,Mg BELNK) DIEMIRE
BLORE R ZRE LT,

3. WDk
1) BHBRIEEITET LT v FOER
EEREMWIT, 19 BWED Wistar JHEMET > b
24 B ((BR) =7 R¥—E X, HE, HA)
RV, EBRTa ha—ix, BAKRFR
PR R MR B OKGE KEE
2 M%MWH)%xTT%ﬁL F =B
%%iﬁﬁk% BT 2EMERT A KT
A o> T, EREMWIX, 24 8%
HEAEZZ Groupl (F2BREE) IR X T V&
(American Institute of Nutrition (LA
AIN-93M) with reduced mineral content,
(BR) BARPETE, wR)ID) %5 2 729N
mimﬁUJFm)k;UGmwﬂf%ﬁ)
R (AIN-93M, (BK) B AR E T3, PRAR M)
%5zt&UW%ﬁm$mﬁ(UTQ)
7. %ﬁizoﬁﬁﬁ;,&&?~w@ﬁi
—=TmTr—~, HH, HA) kT
A —ve ((BR) A T /VEEE, KB, BHA)
WX D REHEEE T MV T 7 )= (A X R
— /L, Bristol-Myers Squibb Co. , New York,
USA) 12 & 2 $EfAl D512 Gl 1 ZfFIE
HEIBH I iéﬁ@%%mmkGZi LN
AT o 72 LD GLITEI R T VR
hHz, GITITE®EET 5 X7

(2) BB B

A 7T MEIEE 2.5mm, £ 8. 0mm D
Ti-6%A1-4% A4% 24 AMEHA L, 12 Al3E
AR EZ Y VIS T Aha—F 4 v
(calcium deficient apatite; 2g S874 +
400mg NaF + 20m1 4. 25% H;P0, (using only the
super natant to coat Titanium, 60 T 12
R ARIE T %, £ D%, 0. 1M Na,C0o, (1.05g:

Na,CO,, DDS: 100ml) (ZC 1 B, 60 J ChL
BB 21T o7, F80 12 RiZ7 7 A M
LR EZIT> T,

(3) HAFE

A 7T MEEAFINIL 24 B & 2o 7z
T MCEFREET CHAEZ BB NS
REEM 20mm OALE T, KE ORI L
EIZERZ 2.omm e L, A7 PHZ Y
> (IMPLANTOR-S®, (#k) mtEZ, Kk, HA)
AW THEE AT A KO EK T CTREE,
AT bEEALT.

Ty MIAL T T MEAK 4, 12 B L 20
W TR R T TEHEIE S, 72
L7-. BRI K Theis, 70~
100%D = & /) —)LRAHNFE LN 100%7 & k>
(XD EHEE OB & IR ZTTV, IS e
MAxy h(FATA LY a1, Dk
FIFET3E, KR, BA)ICTL Y g,

H EE 5 UM (Isomet®, Buller, I1linois,



USA.) ZfEH LT 40 u m MEOIEDLKEEAR % 7E
7=,

. R R R
1) HfkB OBl

fREBEEE I KX A BIETIX Gl L G2
TA 7T MEAKL 4, 12810 2012
BWTC, A4 7T v MNEBICHERBPER S
T\ AR I ZRIR F 7 TR iRy L
ToRRAENE 12 L 0 AR S A, RG]
BN, aT—FUBKHEOEITIX 61 X
O G2 THRHEDEITH N T X TOBERIZ
BWCT—ETH>DI EEBDI.

PEDZ &b ag—27 Ui B LT
EDXHIREFETH-THaT—7 Uik
DEITICEN RN EHER ST,

2) FEE®J&%$EH¥ﬁﬁ

HREHE, 4 BT HOT ¥ A bOE—7
002 }5 LN 004 O NAlilE % P HRAELTH D
0.575 TREIY, =0.575 ZHGEmEEDEW S
/wcﬂ05%>%¢m@@ﬁwﬁw%°z
S LUABEENICBITS 6l BLUG2ICBITS
2X2 RITRT (Fig.2) , Kl E b2 Gl
B 62 ofic @#% LD IR o 1=
bi(niszm&Lflzﬁﬁ B B HE
EPEDMERVMER 23872, Loz kﬁ)%fﬁﬂ
WL B oEREEICETRO N o T2
23, 12 WERICIBWNT G2 1T G & Helk LT
PERE WA TH D Z & D FAEBT O
BT G2 O NEHNATOND Z L BHES
7z,

3) IRTINAA

A 77 NEABOFHER &G ORE

CERF D IEWRREE & i L 72 #E RIC B W
T EHHOIRINa—FT 4T LA
SUNTIIAEEICHIALS T ARY OIEKE
FREEN E2S o 7= (Table. 1) . EEJEE T
B LV LEFA 7T NEAFOB AR
IHEWFE R & 722 o7~ (Table. 2) .

A7 Ty NEBOFHERIZ2 T —F v
BHEDEITOBEND Gl EER L T 621X
TRCOBBICBNTa T —7 UMD E
TR —E CTHAMERRD b=, ZD 2 &#
5 GIB XL GTIE, 22 7 — 7 U #HEIC
EIIRO L 2 0o 7.

FEERPETIT 12EEIC B VT Gl & B L
T G2OFERMERNEWMEIN ZBH DT G2
DI INF AT ORRBAN TN EHER SN S.

ASBORY

AWFEIE a2 7 — 7 RO EITIZEITRR
D HNIRMHS TN, aF7—F UMD RER X
CHEIZ DWW T 5TV RWNWD THE%ZE
NSOV THERF LT RERH D L
Ez bz,

FRERETEICOWTIE 62 O 12 HEIC

BWTHAE ORAE NS WMET Th - 72
D, MBS E 12070 < E R T
mw6h&m@f %43
BRETL T LERDH B,

IHTERAL AL 2 ¥R L

LI et Srif

Fig. 2 g g
Table 1 EDX {Z X % IEBEHREE

1F Lk * Penod

(cps { ev)

1B48E+910 T 138561609 RIE-E=S 3 327489 59+42

Group 2
1516.0+05.6 539+94 ATTH108 0+3g

‘. u'.qmm«l 0.0+74 34180 64+TT

Table 2 EDX {Z X % IEBEHREE
HEEE ps

Ca P Na Mg K

5. TlaRERRE
(PR EHE . W9
EENY

G3ARE e ONEEERT 78812

(EstamsC) - (Bt 8 1)

O HEEL, SoARERE, DKL, AT
G, DAL, WHZE. KIxT

VR RIS T IR T~ b O RSER



BE ST 282 b, B AR

Blopssk, 4%, 76-84, 2012. HHA
@ Hiroshi Nakada, Toshiro Sakae
Yasuhiro Tanimoto, Mari Teranishi, Takao
Kato, Takehiro Watanabe, Hiroyuki Saeki,
Yasuhiko Kawai and Racquel Z. Legeros
Assessment of the Quality of Newly Formed
Bone around Titanium Alloy Implants by
using X-ray Photoelectron Spectroscopy.
International Journal of Biomaterials,
2012. doi:10.1155/2012/ 615018. A

@Shizuka Suzuki, Hiroshi Nakada, Toshiro.

Sakae, Yasuhiro Tanimoto, Yasuhiko Kawai
and Racquel Z. Legeros. Bone quality of the
femoral mid-shaft of ovariectomized rats
fed a low—mineral diet. Journal of Hard
Tissue Biology, 21, 245-256, 2012. 2 Hi
A
@ Hiroshi Nakada, Toshiro Sakae, Mari
Teranishi, Takao Kato, Takehiro Watanabe
Takahiro Takahashi, Yasuhiko Kawai and
Racquel Z. LeGeros. Changes in bone
quality of the femoral diaphysis induced
by high-level fluorine ingestion in
ovariectomized rats, Key Engineering
Materials, 529—530, pp.341-344, 2012. #&
A
(® Toshiro Sakae, Hiroshi Nakada, Mari
Teranishi, Takao Kato, Shizuka Suzuki,
Akira Yanagawa, Norio Yasuda, Shukichi
Ochiai, Nobby Kitagawa, Yasuhiko Kawai and
Racquel Z. LeGeros. Comparison between the
lateral and medial femur in low-mineral-
diet—fed ovariectomized rats using Raman
spectral  analysis. Key  Engineering
Materials, 529—530, pp.337-340, 2012. %%
A
® Hmikh, gaoAREE, S0k, FERIT
BEH, AARRE, AL 5, PR
%, FHER, #H W, AR K K
Iep 7%, Ak 255, BRWISCT, PEfAiEaT,
IR, WHZRE. SR LT v
N MEET D 2 R TV DENIT LD KSR
BEBHOFEE—Micro-CTIZ L 58]
2—. B ROPERY:, 370 13-21, 2011.
i
(@ Hiroshi Nakada, Shizuka Suzuki
Toshiro Sakae, Yasuhiro Tanimoto,
Noboru Kuboyama, Mari Teranishi, Takao
Kato, Takehiro Watanabe, Hiromi
Kimura—Suda, Racquel Z. LeGeros, and
Yasuhiko Kawai. Quantitative and
qualitative analyses of
low—mineral—-diet ovariectomised rat
femora using microscopic computed
tomography. Journal of Hard Tissue
Biology, 20, 107-114, 2011. ##if

Hiroshi Nakada, Yasuko Numata, Toshiro
Sakae, Hiromi Kimura—Suda, Yasuhiro
Tanimoto, Hiroyuki Saeki, Mari Teranishi,
Takao Kato, Racquel Z. LeGeros. Changes in
bone quality associated with the
mineralization of new bone formed around
implants -Using XPS, polarized nicroscopy,
and FTIR imaging—. Journal of Hard Tissue
Biology, 19: 101-110, 2010. &FA

(FaFEER) Grafr)

O Pk, B HEER, FEEIREY, &6
AEE, WMHZE. KIXT7LVEEZH X
ISR T » hoA 7T v MR O
B E ORI BT D MRt Rk 24 4F 5
H 27 B, % 121 [B] H AMFE R 2 P
R, MENBERA—, #E)0.

©  eoRERE. HHNESE. AR EF HRFE
KA, WHHZE., KRIRXTVEE G X1
PNEEREH T v M OKERE % Micro—CT (2
K DEME L ERSHT. R 2345 H 21
H. 2 120 Bl AARMEER S, R
B 2 NN =

@ $nARERE ., THEE, SFEERR, N
Foo WHZE. INBERH LT v MK
IR TNRE G ZIZBEO KRG OB EE
fb. PRk 2341 H 22 A, AARRDKEEAL
7T N 28 BN SR AN K2
NI LERRAZREZ—, BIEE.

@ T. SAKAE, H. OKADA, H. NAKADA, K.
SUZUKI, and H. YAMAMOTO. X-ray Phase
Contrast Imaging of Dental Tissues.
Rk 22 4211 A 20 B, The 58th Annual
Meeting of Japanese Association for
Dental Research, Kyushu Dental College,
Fukuoka.

6. AFFERHRR
(D) WFgEfFRE
A 55 (NAKADA HIROSHI)
HARKS: « BBl - GlAm
MoeE&s: 19791462



