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Table 1. Nomination of geometric plane, coordinates of given points and size of plane.
Pl Coordinates of plane (Unit: mm)
ane pl 2 p3 Radius
Capsule Top Plane(CTP) (0.75, 1,50, 0) (0, 150, 0) (0, 1.50, 0.75) 0.75
Capsule Upper Plane(CUP) (150, 0.75, 0) 0, 075, 0) (0, 0.75, 1.50) 1.50
Capsule Bottom Plane(CBP) | (1.50,-11.50, 0) (0,-11.50, 0) (0,-11.50, 1.50) 1.50
Source Top Plane (STP) (0.75, 0.75, 0) {0, 0.75, 0) (0, 0.75, 0.75) 0.75
Source Bottom Plane(CBP) (0.75, -0.75, 0) (0, -0.75, 0) (0, -0.75, 0.75) 0.75
£33 2AXAFES RUHFoEZN AFAY AL CHAF S g

Sl o)uA| 3tz Fr},

Ade AUz AdFoez v Ao HALF
Ao =eEE AAFEN AFEEe Hdd 2
8719 27| Egd wg g9 HAsd e
AFETD AF5HAl 2A @34 & Ao
Aol w3y mdo Wz dFdIS
g Ao s ngEHAoH, JAdBE87]Y
2go)] 75X Fol e aFe o3 JAFEg ¥}
7} e,

FA YA HFE Sievert” 7+ AMAE v
© AY-371Hd9 X gdFH Ad Fo4 ¥
ol At Zxd wet §IFAE AAHsn AF
HAEg T3 A foh. Sievert AES APYHL
o] ZAAdHE Afygoes el & oy, ¥
o Fergd d AFFHEaRE F ANFIA &
om, g HIFEXE A J&dte 37t B
. oy 2 dYE vA 2839 FAH4
3 3tx 3" 5F4E YJehlaAdse 771 €%
g1 Qopt?

2 dFodAE Ir-19249E Ralstrondll A8
UAZE YA 543 Y& AEF 3o, 44
9 2gd wet W g AFHPIEY =gt
© A%E 787 Hstd, AdE vlA £8sio A
A4

P 2HAFLS BEHAAAA HrHE7A )3
A AN E T A2 dLdAdade A
g9 4T AHEAE A4 FEen, AFERE
ATt 2ANFE 4A HE &£ AEE Y9
ARrdage] 3o Huzat 3ty

0;

2
dg
rlo

oisr@el M 123 M1, 20014 39

Ade 983 73L& 719 ILE-60NEH ¥
dstA R, olPHE-192 AL L HWALE
< o83t ¥ ) AFY HYLe= 10Ci o HHE

UEE AAE A
LFY 449 Al AR Ze7t 4z 1.5mm @
Xx 15mm °l2, Y HR&EL 2"gx-2d€

(SUS316L) 2 A71= AAH Fo)7t 42 3.0mm @

x 120mm o], & E£& 16mm 2deloloj7} &
Ao 3, 4217t 28 JdhFig.l).

ALY FH9 AFEXE 73] 93t HLE 1
AstA £Este] dLAARGH BEgr]e g
e A& deans Hesun

ZAQAFE vy JFA FGristy] g4 A
4E FAg3sn ges AUe F29 "HHFA
st Aet A L AJRAASF AAHo) FasI
ALE FALFEY] A3 AL N2 ARE &
Z} 0.lmm ¥ E& 3, Fole 15522 £83H
EgAYe 271 0.lmm x 0.lmm x 01 mmZ 3
o 20 =EHE AFS FIA.
EgA9e FAHNA 2AY & HA7A 2 F W
I @ E T A8 A8d 2 7 AA
€ Table 13} Zo] A3 A)

ALEGNA 712 2 A2z £33 o 2844
o] A9 WA (rs=0.75mm) Wl HXste F¢ &
gAgoez dFUt.

E2AdAA 23N AFHMHA ] A& B=
AL g ALdR €87y JY-23AYE

tRon, EEA96N A2 4 d7A Ag
T3t e FAE AR

AL A2Ae A3 871939 uyes Azrd
oz F3t7] Y3l A T34 718 A

(T

oo



el XI: Ralstron MACHME (r-192 FFMple] M H
;
Capsule Top
Source[ Top]Plane Flane1 [;313; s s(z;a:::u;elane
STP .
0—_;-— / [CFP)
. - Capsule Upper
—_ e
Source Wall Plane [CUP]
Surface [SWS] | 1.5
2t - X
7 ; Source Bottom
y ¢ ~  Plane [SBP]
z 12.0 ' /
Capsule Wall
Surface [CWS)
- i Unit
Capsule Bottom [n?rln]
Plane (CBP] 15—
3.0

Fig.1. Nomination of geometric source plane and axis.
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Dose Computation Model
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Fig.2. Flow chart of dose computation for designed source and capsule-shape
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Table.2. Coodinates of center of segmented source and thickness of filters of source, capsule and

tissue in mm.

Segmented source Point Thickness[mm]
x1 vl z1 X2 y2 ST CT Ts
0.0 -0.75 0.0 10.00 -0.75 0.75 0.75 10.00
0.0 -0.75 0.0 0.00 9.25 0.75 0.75 10.00
0.5 -0.75 0.0 0.00 10.00 0.75 0.75 10.76
0.0 -0.50 -0.6 10.00 -0.75 0.49 0.93 10.04
-0.7 -0.75 0.0 10.00 -0.75 145 0.75 10.70
04 -0.75 0.6 10.00 10.00 0.08 1.18 14.42
-0.4 -0.75 0.6 10.00 10.00 1.04 0.58 14.97
0.0 -0.05 0.0 10.00 10.00 0.07 1.02 14.18

ST and CT represent a source thickness and a thickness of capsule, respectively.
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Table 3A. Dose QOutput Factor of Ir-192 Source for Ralstron Unit.
The normalized reference dose is 0.0013511cGy/370MBg-sec as a given tablet. (Upper region)

0 5 100 15 20 25 30 3B 40

Lateral distance [mm] from source central axis.

50 60 70 8 90 100 120 150 180 200

1586 .1097
.1538 .1076
1383 .0999
1176 .0887
0967 0763
0786 .0645
0639 .0542
0523 .0455
0431 .0383
0359 .0325
0302 .0277
0218 .0205
0163 .0155
0125 .0120
0098 .0095
0078 .0076
.0063 .0061
0051 .0051
0043 .0042
0035 .0035
.0029 .0029
0025 .0025
0021 .0021
0018 .0018
.0015 .0015
0013 .0013

0803 .0611
0792 .0605
0750 .0581
0686 .0542
0609 .0493
0531 .0441
0459 .0389
0395 .0342
0339 .0299
0292 .0261
0252 .0229
0191 .0176
0147 .0138
0115 0109
.0091 .0088
0073 .0071
.0060 .0058
.0049 .0048
.0041 .0040
.0034 .0033
0029 .0028
.0025 .0024
.0021 .0021
.0018 .0017
.0015 .0015
0013 .0013

[e)

4.0350 1.0000
3.9472 1.9937 .8066
9612 7844 4973
4237 3885 3028
2371 2269 .1953
2511 1473 1337
1044 1029 .0963
0763 0736 .0721
0581 .0577 .0558
0456 0454 .0443
0367 .0365 .0358
0250 025 .0247
0180 .018 .0178
0134 0134 .0134
0104 .0104 .0103
0082 .0081 .0081
0065 .0065 .0065
0053 .0053 .0053
0043 .0043 .0043
.0036 .0036 .0036
0030 .0030 .0030
0025 .0025 .0025
0021 .0021 .0021
0019 .0018 .0018
0016 .0016 .0016
0013 .0013 .0013

4430
4027
.3086
2206
1574
1149
0861
0663
0523
0421
0344
0240
0175
0132
0103
0081
0065
0053
0043
0036
0030
0025
0021
0018
0016
0013

2486
.2362
.2012
1596
1236
.0957
0748
0594
0479
.0391
0324
0230
0170
0129
0101
.0079
.0064
.0052
.0043
.0036
.0030
0025
.0021
0018
.0016
.0013

el
NoOo N

CERIBTLTHSHERS

0386
.0383
0375
0357
0336
0311
0284
0257
0232
0208
0186
0149
0120
0097
0079
0065
0054
0045
0038
0032
0027
0023
.0020
0017
.0015
0013

.0086
.0086
0085
0085
0083
0081
0079
0077
0073
0071
0067
0061
.0054
.0048
0042
0037
.0033
0029
0025
0022
0019
0017
0015
0013
.0011
0011

.0056
0056
0056
0055
0055
0054
.0053
0051
.0050
0048
0047
0043
.0039
0035
0032
0029
0025
0023
0020
0018
0016
0014
0013
0011
.0010
0009

0032
0032
0032
0031
.0031
0031
.0031
.0030
0029
.0029
0028
0027
0025
.0023
0021
0019
.0018
0016
0015
.0013
0012
0011
0010
.0009
.0009
.0008

.0019 .0015
0019 .0015
0019 .0014
0019 .0014
.0019 .0014
0019 .0014
0019 .0014
0019 .0014
0018 .0014
0018 .0013
0018 .0013
0017 .0013
.0016 .0013
0015 .0012
0015 .0011
0013 .0011
.0013 .0010
0011 .0009
0011 .
0010 .
.0009 .
0009 .
0008 .
0007 .
0007 .
0007 .

0264
0262
0258
.0250
0239
0226
0211
0196
0180
0165
0150
0125
0103
0085
0071
0059
.0050
0042
0035
.0030
.0025
.0022
.0019
0016
.0014
0013

0190
0189
0187
0183
0177
0169
0160
0151
0142
0132
0122
0104
.0088
0075
0063
0053
.0045
0039
0033
0028
.0024
0021
0018
0015
0013
0012

0142 .0109
0142 .0109
0140 .0109
0138 .0107
0134 .0105
0130 .0102
0124 .0099
0119 .0095
0113 .0091
0106 .0086
0099 .0081
0087 .0073
0075 .0064
0065 .0056
0055 .0049
0047 .0042
.0041 .0037
.0035 .0031
0030 .0027
0026 .0024
.0023 .0021
0019 .0018
.0017 .0016
0015 .0014
0013 .0012
0011 .0011

* Tissue DoselcGy/min at given dose] can be delivered from Dose Output Factor x 0.00150212[cGy/sec-mCi] x mCi x 60 [sec/min}
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Table 3B. Dose Output Factor of Ir-192 Source for Ralstron Unit. The normalized reference dose
is 0.0013511cGy/370MBqg-sec as a given tablet. (Lower region)
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Dose Computation Modeling for Frustum Typed Ir-192 of
Ralstron Source

Tae Jin Choi, Ph.D.

Medical Physics and Engineering, School of Medicine,
Keimyung University

In dose modeling, the shape of actual source and sealed capsule are important parameter to
determine the physical dose computation. The author investigated the effect of filter of source
self-absorption and sealed capsule to designed the high dose rate Ir-192 source for
Ralstron(Japan) unit.

The size of source designed to 1.5 mm @ x 15mm length of actual source sealed with

stainless steel which is 3.0mm @ x 12.0mm length connected to driving cable.

The dose attenuation was derived 66.3 % from 2655 segmented source at reference point of
10mm lateral distance of source. The output dose rate factor in tissue for designed source
showed 0.0013511 cGy/mCi-sec in reference point at lcm lateral distance of source center.

The dose distribution at inferior of source showed the 52% of that of source tip region,
however, the filtering effect was small as 4% at 45degrees of source axis.

The dose attenuation within 20 degrees of source axis at near source-cable connector showed
large filtering effect as 40% over, but the small effect was revealed isotropic dose distribution at
large angle.

Key words: Ir-192 source, dose model, output dose rate factor

estZel x 1238 M3, 20019 39

29



