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Abstract In this study, we developed and characterized the shielding properties of dose reduction fiber (DRF,
Buffalo Co.) sheet during brain and chest CT examinations. The DRF sheet was composed of 1~ 500 um oxide
Bismuth (Bi2O3) and 5 ~50 nm nano-barium sulfate (BaSO,). Phantom and clinical studies were performed for
characterization of the DRF shielding properties. In clinical study, we measured doses of eye, chest, abdomen
and reproductive system of 60 patients in 3 hospitals during brain and chest CT examinations. We could
determined the shielding effect of the DRF by comparing the doses when we used the DRF sheet or not. When
we used the sheet during CT examination, the scattered dose were reduced about 20~ 50%. So, we suggest that
the fiber should be used in radiological examinations for reducing patients doses.
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[Fig. 1] Mass absorption coefficients of Barium and
Bismuth[8].
Ule SPARFET} ASH| AR AES 50,000 ppm ©]AF &

3 BAIS}e] FRolS g0 At el o]



S EAFAL A50) AT CT A4 Al R s

TRl FEoje Gl 2 kH|E 2 : 1 UiX] 1000 : 12
5kt F A9 222 015 mm 9 025 mm FA
RRARERE AR 3 A2 FeE Ak on, of

A 20114 53] SE319TH9)

H}
o

2.2 Xdofl ol X0 wE MEXMZEF
Atd xtm £

7NEkE] XA 7141 -G(DRF; dose reduction fiber) = 2}

wHH) 78 FA7E ZkzF 0.15mm L 0.25mm Q1 450
disto] 2ekg XA fEAUA T 2 ENE %

Abshett. XA AR 2 MIS XA EAEAFX| (150 kV,
S00mAYE AMgSIFOn, A% ZHe WAE e
(10X5-6) 2 1800 cc (10X5-1800) 0]-& Wu|e} ez
HE](Mo. 5015, Radical Corp.)& ARE3}%iT)

2.3 M2t HZH MRe| MM %

PiojstalolA] 1AL gt
sto] A3 gERpoA| 2AME = WAL
sl Q4] So] ab Sule
e}, ofof wlafe] 24 AlkALS: A

AT AN L T

%:'_l

A

R

ko =

o= o
FAGA diste] WY AT YRS Bt 2
2 AlgtAdol gk A avkE F5SkAh

AN = A&7 AL S 9 A(4-ch
MDCT, Marconi Mx8000, Philips)& ARg-3lo] QA M
(PBU-s0)o] -2 8§ CT AHE HAISI9E ul, Al
AL A ol ek o, B A W eke] )
e Sshomm ARARASel o8 Al 1)
% A anEs Brkekidch A 5482 A THRef.
No-22378, Radical Co.)x} H¢A(Mo. 9015 & 9060,
Radical Co.)& AME3}3TE Fig. 2+ HgAFoA F4H
CT ZAIE Asa o] o A1e Ak} Az &
o &2kE Wlels) Sleto] W, W71, CT 2 HA
WS WA 1ol

AR Be] Aol Ae] o, 7k W enieh
Ax meEE 5o ukek xjol7} o] whel, CT A4k
A 29 ke B Slskel UEE AAlstalek
AAEE Y 37] 32 MDCT(GE Hi-Speed DXI,
Siemens Emotion¥} Siemens Somatom Emotion)E ARE-
sol qipe] Bl djgh AW E3 WA AP
Zholof Fogt 24} 60Tg el thsto] F5 MDCT 9 -4
MDCTE HA8HAL, ofulf MgFA17Hdf72] ARE- -5l
w2 FR, 55, AAAA, bl B EARE AR

8T 4]

1873

(GD-450)2 Z7g3Ioieh. =AM FefAddAle A o=
713l o] shem, FGD 650GD AlAdlo = s gl

N A Bk

(b)
[Fig. 2] Set up of DRF fiber and measurement of
abdomen dose during brain CT examination. (a)
without DRF fiber (b) with DRF fiber
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[Fig. 3] Shielding effect of DRF15 and DRF25 fibers as

a function of effective energy of diagnostic X-ray
units.
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[Table 1] Average Dose reduction effects of eye, chest
and abdomen during brain and chest MDCT
examinations in phantom study.

Average Average
exam body part  DRE (pgsV) shieldingg(%)
None 23.6 -
. chest 0.15 11.7 50.7
Bg“ 025 95 50.9
scan None 6.0 -
umbilicus 0.15 2.4 60.1
0.25 1.64 72.7
None 9.7 -
eye 0.15 4.1 17.6
CgeTS‘ 025 3.0 276
None 20.5 -
scan
umbilicus 0.15 16.9 57.5
0.25 14.9 69.2
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[Table 2] Scatter Dose in Brain CT exams each Hospitals.

Scatter Dose (1Sv)

Hospital body part nonc _ DRFI5 _DRF25

chest 34 29 22.5

A umbilicus 135 7 5
reproductive system 6.5 4.5 1.5

chest 52 29 24

B umbilicus 11.5 5 5
reproductive system 6.5 3 2.5
chest 104.5 66 33.5
C umbilicus 64.5 41.5 33.5
reproductive system 54 34.5 27.5
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[Table 3] Dose reduction effects of each body part during =t _%} ]—.j A f(]- l. CT FZREZ Afo] 5o

brain & chest CT examination (n=60). 2 Qlsto] We AY Aot A AT oIA ARAT

exam body DRF Dlose (u‘Sv) shi.elding.(%)
part skin  tissue  skin tissue
None 55.1 42.3 - -
chest 0.15 314 27.6 43.0% 34.8%
0.25 232 21.1  579% 50.1%
Brain None 39.4 19.9 - -
CT umbilicus 0.15 11.9 119 69.8% 40.2%
scan 0.25 9.4 9.7 76.1% 51.3%
reprodu-c  None 15.3 14.9 - -
tive 0.15 8.8 93 425% 37.6%
system 0.25 6.9 70 549% 53.0%
None 3112 276.8 - -
eye 0.15 280.2 2541 10.0% 82%
0.25 144.6 2186 535% 21.0%
Chest None 4743  400.7 - -
CT umbilicus 0.15 364.6 3556 23.1% 11.3%
scan 0.25 254.8 2893 463% 27.8%
reprodu-c_ None  353.7 2812 - -
tive 0.15 262.7 2376 257% 22.8%
system 0.25 2522 2172 287% 15.5%
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