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Bone densitometry using depth-resolved optical measurement method

OF H#XH# (FRXREtLVS—)

E IWWEE— (ERXE)

g ER (FRX)
EAREIT (EBEIERT)

NIOEE (£RX)

Shigeo M. Tanaka, Kanazawa University, Kakuma-machi, Kanazawa, Ishikawa 920-1192, Japan
Tingshun Cao, Kanazawa University, Kakuma-machi, Kanazawa, Ishikawa 920-1192, Japan
Michihiro Kawaguchi, Kanazawa University, Kakuma-machi, Kanazawa, Ishikawa 920-1192, Japan
Ken-ichi Yamakoshi, Kanazawa University, Kakuma-machi, Kanazawa, Ishikawa 920-1192, Japan

Toshiyuki Tsujimoto, HORIBA, Ltd.

Key Words: Bone densitometry, Optical measurement, Depth-resolved method, Monte Carlo simulation, Osteoporosis

1. ¥e

BHEREOTHIZIX, BHOFEELIEREL, EE#CRE
LD BB ERIERIIED DL ZENIFETH S, Thb
L, BERNOOEBEERENLETHAN, BE, 0O X
) IBENRTRITIRBEENTWD EIEE 2R, BEEH
X, BT OMBERBOZE BRI BEAMIT L A
EThy, KO X HEBEFREE DXA) ObDFET
B AR -EMEMIC L VTN OBRTIRTH 5, AHF
T, EFETIZ LI LV RECRER L /R - B
TEFHEICEN, BB BEEEHBEEZHER TS &
ZHELLTWS, ZHIZX D, ERCBHE TITONAE
HBERZ2EMEOBSEZFATL Z L TRERM»OOBEE
BOF oy IBAEELERD, BLIBXINET, BHEL A 24—
KRR T+ & A — K& Wo /N 2FRT 2 FAWTHER
BEEFREBLZES LT Y, 2L T, EEEFRE
FRAWEERICLYREBEOESM MR L 29, Lol
RO ERNZEREELS LI, B2BY HEBORE
DREVDNETH 72, T TAMETIL, KEICEEEN
RWEEREBEFE L LT “SERESMRE" LI
BEL, TOEPHEEZELTHLIT a2l —varBLl
VETNVEBRIC L W BFE LT,

2. RBRENREE

JEERE S ARIE T, BHEIRM RIS LS 2 T4 5
S BEELIEE/S (RSM: Reference scattering media) %47 L
THERKET 2, £ LT, BB TRAEED R
BT 25 (K1), RMOEX, §72b b RN S S
ETOEMAELESED LT, HASEY~D B AIEE
EERDIENTED, ZOBBLND ASNERE (Io) &
AT HBELEERE (1) OhOMEME (In(1/Io): LT, /&
FLET) OB, ORI FROABELOEFEREESD, K
21, BAFEBEE—BOBE LEEBEZH > ZRBOEEFN
FHICHEA L7ZBICE DR 2R — SR EE U™ &K
FEOBG LT, REEHB LT 2EREITRLED
DTHD, B—RBOBE. HFEDPBE L CEREITESNT
WS EEBREIRE LKA SEROWMMBN R 5, R, &
BN FETHIHETORNROEIARZ 500, Kit
RERIIEE L DBEOFEBEZIT D, 22T, HIEMK
NEBHLZBEICEEBN TOELLRENE L e
L (E1), £/-1o & I DEBERT 23—+ « R—LBAIZHE
H&T5E REEMBOEX IIHEBOEEICER RSB
L RSM DORFFFEICIVIRESND EEZHZENTED
(B2), #7bhb, RNRMEBROBEZIIREORELZ T
RVEEEFM AT AZELTHWDZ ENTE S,

3. BT NE e vIalb—Iay

ELTFHAR c I alb—g ZiE, Wang B Y ITEY
MEINEZTO T A MM) 2R L, B UDITEEE
\ZBAfRT BB OBELREY OBKIC &V KET RS E 0 X
BT DNERS O TEEOE S & RIFEDOEND
DRI RARRA~E- 2 5 FBE R Te, 28, AR ER
TVIERANDBVAERBEEEZE LTI b, KE
BLOBFORNARE (n) EBEMSRE () XREEERD
LOEBEL TR Z2SEBICRE LT,

(@) (b)

Fig. 1 Schematic representation of the depth-resolved optical
measurement method. (a) Skin is irradiated with near infrared
light through reference scattering media (RSM). (b) Incident
light position is moved toward skin by changing the thickness
of RSM. (dL)
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Fig.2 Relationship between distance from light source to tissue
surface (L™M) and light reflection ratio (In(I/10)). The slope of
the curve is not affected by skin.

- 121 -

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

S RBELIAE ORI AT RD S LB OIZEHHE & 3CHR

BBEOICHREL W™= 1.5 /em, p = 100 /em), 72 1) HEFREE i, EEETYE, 440 582-7, 2006
B HEFEITIEE U, BHHEEAT A Z g iTAEER 2) ML fl, BACETEREEHRI:SHERS, 160 55-61, 2006
W9 HKRME 0.95 A L=, £72, Bl L TE+54 3) HHREE fth, HARERANA A A D =s RFEREE 28!
RES (1 x10°0cm) 25252 L CEEEROEENELL 35-40, 2007
WEIEE L, £BOREITROEVIEL VAL ARE R 4) Wang LH, et al., Comput Methods Programs Biomed 47:
TR LT, 131-146, 1995

K 3ald RERR2WVBE DB HRAERMBTH 5, 5) Ugryumova N, et al., Phys Med Biol, 49: 469-483, 2004
FXART LS, BOBEMREDRT & & IR 6) Troy TL, et al., J Biomed Opt, 6: 167-176, 2001
DIEE DERHIE 25, bbb, KEEHROER 13F _ 05
BEOKXSERLTNDLEL5, M3b1E, HEELE 1 (a) | ()
LS ¥ =56 DORREFEROBNERLIELDTH D, KE |
B% 0~0.2 cn OFEECEL SR HE, KAKIIRERED o8t ezo0iom Lo = 0 om
M L BIZETT 5 b00, KEFEHROBESITIZE—E e - 150 L =01 om
Thot, 2B, HEORINHREE 1~2 /cn OFEHTEIL T - L o
SEEBFHICOVTHABOHRIE O, U EDOY = 2 R SR T Hmozem
L—v e URERE, REESEROBENRERICEEIN: - PN
VWEBEFM AT AL ERVBLEZEEFEL TN,
4. EFNVER T4

B4 1%, RRESFEOBNEERIET 57 DIC/ER LT Pii4.. i,
EBREBOWE CHD, L—HF—F A A—F (D) (Edmund -16 ‘ 18 — ‘
Optics Japan, Premier_LC, 655 nm, 1 m¥) LV BESh T P © 00
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