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Microtomographic Analysis of Three-Dimensional Structure of Biological Soft
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Abstract

The transparency of biological soft tissue to hard x-rays enables radiographic analysis of tissue entrails.
However, biological soft tissues are composed of light elements, which produce little contrast in a hard x-ray

image. This paper describes three-dimensional

structures

of biological soft tissues determined by

microtomographic analysis. Soft tissue structures were visualized by contrasting biological constituents with
heavy element dyes. Efficient x-ray absorption by heavy elements facilitated the radiographic visualization of
biological microstructures. The obtained structures were used for rapid prototyping, giving three-dimensional

copies of biological structures.
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1. FALE

BRKERTIH, AR0EBRELY XBEEAICL-T
AT A EREBICITORSE., ZRALDEENITK
EVRREZEZ LI UHERARNY T LREDELES
BATED, XBERKBRRTAZEnLAVLNS.
EELETINICEREZET, MEESLETERAETS
ZEITEY, XBRBRNEDO ETE2 OBRBENSEET
EDHZELERHL, w1 7 mi&ERiE (microcontrasting)
& LT#HE LCTu 3(Mizutani et al., 2007). Z 0 FiE% A
WTHBE L~V TER SN AFREE, TERREIE
ATVEwAL 7 aCTIECHITTDZ & T, Hiokm
R ZRFEARIE R S I LT & /= (Mizutani er al., 2007,
2008a-¢, 2009).
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AIHNEERTAHREEZITo DO THETS.
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b FEIRIMOMBEAZACEFRICOWTIE, B%
AR EEZRRI L PR TDONBICR>TERL
7o, BIRMMEEA L D KIMBTHHERE 45T, 10%/37 5k
NATNTE RERTTEREE L. BEEA%Y 5 mm
DILHERICHEIL, SRIEABER O REETHL
N IEIZ K DR A 1T o 72 (Mizutani et al., 2008a). 5 &

1 LA (LR HE R

NIREEREZIHIZHMEIL, 0.3 mm OFAEROH EHE
AEE.

2.2 YamTagnRIgExR

FA via P a /ST Drosophila melanogaster 7 EF
ARIZM Canton-S % 3 — > I — LT 200C THE L
o NERE R ET A0, 23— I — VIR 1%(w/v)
ERBEISRTII /7 ouBE&UNET Eo U A%
Al ZOHBBTHRE LICREEZRLLAT AT B RET
4BEEEE Ltk RF 4 7 U HEHREIC X v a2 1T
< J=(Mizutani et al., 2008b).
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v A 7 v CTRBITITHS EHEER SPring-8 © BL20B2
LU BLXU B — LT A TfinT-. EXIZELY S8
D74y T 4TI, BIEEBIC~>Y Y b LT
XBEEBRIICCDEFRAVWEXBRREEBEICIVREL
7. B EE T convolution back projection #1Z & 9 1T
o B Ly BRIURE AS Ly RIEE AW THERY
AR, RIUBTETOZESBICL YR, ZKRT
W& DB BICTIE VG Studio MAX (Volume Graphics,
Germany)# AV 7.
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<A LTS T T 4 RIS & BARIGHERD = ROTRESE R

RIZEDEMMEOEELZHAS HIZ LTS (Mizutani
et al., 20083a). TOZRIHAZETEER ML, THM
BEEELHoYETRYVHEL, BEEFTAL2RELE
(Mizutani et al., 2008b) .
HE&ELETRALEYa Y Vs v Sz o#ER, +h
TNORFERIBCOERBRERDD Z LEICL VT L
7= (Mizutani et al., 2008b, 2009). B LN/~ =R EL K
LIZARYT, BE&0OSHIE, OWE HFRERSEEbnL s
SIBEEINZ. &1, KRERICEERMIHETS
LIz, mBHgrLRBEN

Fig. 1. Adult Drosophila structures analyzed at Pt Ly;; and Au
Ly absorption edges. Platinum and gold distributions are
colored green and red, respectively. The abdominal region
was severed to show the visceral structure. (Mizutani et al.,
2008b, 2009).

BB Z R THEES Z ORI T EIZB &2
SN LR, EEBEOEH T OERETLE-RHR
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4. BE

JITHELEEILRERIZL S R B EMT AR,

Eo XA bERATETHD. 2BRTELA
WD EIRICIIFRA R FERI LN TS, HED
LOREHEEEEZFIBTHIE, BE0MREO ZKRITHE
T T HZENTED. £, ZRITETCAT M
BRETIE, — ) ORMICRET A ENEETH S,
TDOLOIBBENL Y, 5%, BRalhPRafiif#BERL
TWHLERH S,

~ A7 CTRITEHEEKICERT  Z Ly,
R (== —a ) OBERET ) FTTEE TH 5 (Mizutani
et al., 2007). BHBEO =R THEECIE, =a2—a D=
RIARRAy PT— 7 BENEDAEN TS, Mok
BEAE A7 CTHEITE, ZToORBK LB
HIENTED. b MO EEBRXE#MIACE L, #
DOMEREE I alb—ardB2 L2k B5. %
DFEE, TAIE) 2 TRYE] REPOERMEBELr &

2a—FZ ETCHBETAHIZELBEFICA-TLBIEERS,

BERENRONRIIREMNICEATETRY, Mlas
ABIZBHET R ERRFEIN TS, LOLEEDE
IABMEENAHMBEEIL, R —FROLO
BETHD. ZRTHLBEER LK - BEOHEE
X, BROBHRCESR - REOHLESOME S, K
BLEINTWS., =/ 7uCTEICIVEONSAEER
BMO-RAEEDX Tl BB ECT T L— b
ELTRIARETHY, HENVIZREELEERICAVLR
PRBHUEOEORARE LTHANWDZENTES. M
M ZRTrICEFT3EFBEBEILNIE, (20
CTETHLMITE 4B ESEEKTE T, M
BOEBOEMUMRAEL RS,

BV R, Mg - BBIcLrELT, T2 TRL
TevavlavnzolHickEmEeEo~vsraCT
BT NERIND LBREIN, £HBOTF—-Z{Lo4H
EOBHUPTONATEENDHZ. FORICIIESICH
HOLEEEZ T LBLETHIN, ZOHKELLH
T, flziE, BRACEM2B8L CEGEKE2EETS
IEMTEEILRD., Zhbix 4= B, &
BT TEZCTH T BICHETS. Zokokz
ELEDT, BB TOEBRIKLELT, =171
CTRERITOEEMISHBL TV bDEELZLNS.
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