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HATCH --to establish media data
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Fig. 1. Geometrical model for EGS4 simulation.
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Fig. 2. Beta spectrum of *P source, which is evaluated

by the solution of Dirac equation for Coulomb potential.
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Fig. 3. Absorbed dose rate in A type target depth in

radial direction from cylindrical source.
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Table 1. Absorbed dose rate in targets depth in radial
direction when 1 mCi/ml volume activity density of % is

uniformly distributed in the cylindrical volume source.
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Fig. 4. Absorbed dose rate in B type target depth in

axial direction from cylindrical source.
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mCi, Uncertainty: 1.01%)°122 stent& J7 A%
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Table 2. Absorbed dose rate in targets depth in radial
direction when 0.1 mCi/cm’ area activity density of % is

uniformly distributed in the cylindrical surface source.

Target Depth Absorbed Uncertainty Target Depth Absorbed Uncertainty
in Radial Direction  Dose Rate (%) in Radial Direction  Dose Rate (%)
(mm) (cGy/s) (mm) (cGy/s)
00 - 05 56383 X 1072 151 00 - 05 17.2404 X 10°° 1.01
05 - 1.0 3.1613 X 1072 1.95 05 - 1.0 74949 X 10°° 1.40
10 - 15 1.7756 X 107 2.53 10 - 15 41116 X 10 1.92
15 - 20 09764 X 1072 3.28 15 - 20 2.3339 X 10°° 2.30
20 - 25 05164 X 1072 4.26 20 - 25 1.3208 X 102 3.08
25 - 30 0.2569 X 1072 499 25 - 30 0.7299 X 10° 378
30 - 35 0.1188 X 102 755 30 - 35 0.3886 X 10°° 5.23
35 - 40 0.0492 X 1072 10.94 35 - 40 0.1963 X 107 711
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A Study on the dose distribution produced by *P source
form in treatment for inhibiting restenosis of coronary artery

Kyung-Hwa Kim, Young-Mi Kim, Kyung-Bae Park

Korea Atomic Energy Research Institute, HANARO Center,
P.O.Box 105, Taejon 305-600

In this study, the dose distributions of a %P uniform cylindrical volume source and a surface
source, a pure PBemitter, were calculated in order to obtain information relevant to the
utilization of a balloon catheter and a radioactive stent. The dose distributions of *P were
calculated by means of the EGS4 code system. The sources are considered to be distributed
uniformly in the volume and on the surface in the form of a cylinder with a radius of 1.5 mm
and length of 20 mm. The energy of Bparticles emitted is chosen at random in the Aenergy
spectrum evaluated by the solution of the Dirac equation for the Coulomb potential. Liquid
water is used to simulate the particle transport in the human body. The dose rates in a target
at a 0.5mm radial distance from the surface of cylindrical volume and surface source are 12.133
cGy/s per GBq (0.449 cGy/s per mCi, uncertainty: 1.51%) and 24.732 cGy/s per GBq (0.915
cGy/s per mCi, uncertainty: 1.01%), respectively. The dose rates in the two sources decrease
with distance in both radial and axial direction. On the basis of the above results, the
determined initial activities were 29.69 mCi and 1.2278 uCi for the balloon catheter and the
radioactive stent using %p isotope, respectively. The total absorbed dose for optimal therapeutic
regimen is considered to be 20 Gy and the treatment time in the case of the balloon catheter is
less than 3 min. Absorbed doses in targets placed in a radial direction for the two sources
were also calculated when it expressed initial activity in a 1 mCi/ml volume activity density for
the cylindrical volume source and a 0.1 mCi/em® area activity density for the surface source.
The absorbed dose distribution around the P cylindrical source with different size can be
easily calculated using our results when the volume activity density and area activity density
for the source are known.
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