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1. Ho-166-DTPA

Ho-1662 #=AAHATA(KAERL thA)e] d+§ €
A2 shtZ(HANARO)NA €4 425 "Ho(NOs)s -
5H,00l #EA1A ®Ho(n,7)®Ho whgo® utgo] Ho
™, 42x10° n/emfsec @FEAAELZ 60AZF FEAA
Ho-1669] H]Atde] 74 GBy/mg °llth Ho-1669] =
213 wztsl= 26.8417tol 1 Er-1662.8 %31 EHWHA 50%
= Addyx 1.85 MeV, HTox] 069 MeVE zte
HlEl JAE WEIHA Er-1660.2 HlzZ $33ly, 487
% HdYA 177 MeV, BFaoiA 065 MeVE Zte
HEl YRS HESIHEA Er-1662 <A e Bt oy A
471 8058 keV T2 92 Hel FH3 o] FHd
A 182 nsec WMETI7I Er-166 ¢ALHZ Hoix A
8058 keVel #vld& W& =3 Er-166°14 Ko
(4913 keV; 5.0%)% Koz (4822 keV; 2.8%)9] charac-
teristic x~ray7} SAI GO,

®Ho(NO3)s - 5H,0E DTPA wlo]oll o] Ho-166-
DTPA EAZAIL ol Alg T FAEATY FAH]
HAS o wE A7t &S F3d wiE 2 5 A
7] $1golth.

2. GafChromic film2} calibration curve

Ho-166°] F43& FAsy] st 5X5 inche]
GafChromic® &(MD-55, Cat No. 37-041, Lot #941206,
Nuclear Associates, Carle Place, NY, USA)& ©]&3}Y
79 wpaldoe] zAlE BE9 optical density:= video-
densitometer (Model # WP700, Wellhofer, Schwarzen-
bruck, Germany)& ]88 & Hdtt WA WALA

TAFT BE density?td] #AE &V Adte] IF
o Co-60 teletherapy A3 X154 XF7H&7|oA wAy
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Z+9] WE9| density® ¥ F54FE F3h
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i\
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Fig. 1. The geometrical arrangement of Ho-166 irradiation
from the balloon angio catheter to the GafChromic film.
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Fig. 2. Calibration curves of radiation absorbed dose versus
optical density obtained by exposing GafChromic films.
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Fig. 3. Radial absorbed dose versus distance from balloon
surface for varying concentration activities
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Fig. 4. The absorbed dose curves versus concentration activity for varying exposure
durations at surface (a) and 1 mm distance (b).
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Fig. 6. Radial absorbed dose rate(Gy/min/GBgy/ml) curves
versus distances from the balloon surface for various balloon
diameter.
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(a

(@) Air bubble in balloon, (b) removed air bubble using a vacuum

Fig. 7.
pump.

Table 1. Absorbed dose rate (Gy/min/GBg/ml) at depth from
balloon surface for various aalloon diameter

Balloon diameter (mm)

Depth (mm)

25 3.0 35 4.0

0 0.863 1.011 1.110 1.243

0.05 0.787 0.931 1.049 1.162

0.10 0.734 0.887 0.988 1.102

0.20 0.605 0.760 0.863 0.996

0.30 0.492 0.645 0.754 0.89%

0.40 0.407 0.514 0.640 0.767

0.50 0.370 0.470 0548 0.670

060 0.345 0428 0.502 0.609

0.80 0.298 0.360 0.425 0.508

1.00 0.257 0.320 0.374 0.445

2.00 0.141 0.170 0.200 0.230

3.00 0.060 0.084 0.104 0.130

4.00 0.016 0.035 0.063 0.090

5.00 0.003 0.016 0.029 0.050

10.00 0.003 0.015 0.020 0.050
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Absorbed Dose for the Endovascular Ho-166-DTPA
Brachytherapy Using a Balloon Angio Catheter

Chul Woo Joh, Chan H. Park, Seok Nam Yoon, Hae Jin Kang®,
Mi Hwa Kim', Ji Sun Jang® and Kyung Bae Park’

Departments of Nuclear Medicine, "Diagnostic Radiology, "Radiation Oncology,
Ajou University School of Medicine, Suwon,
"Department of Radiation Oncology, Catholic University, Seoul
and *Korea Atomic Energy Research Institute, Taejon, Korea

The purpose of this study was to evaluate the absorbed dose to the coronary artery segment from various
sized balloon angio catheters. The liquid form of Ho-166 was produced at the KAERI by (n,7) reaction.
We used GafChromic film for the estimation of the absorbed dose by beta particles. The exposed films
were read using a videodensitometer. Several film exposures were made with varying irradiation times
and activities. A modified micrometer was used for the measurement of the absorbed dose distribution
near the balloon surface. Four balloons of coronary catheters evaluated were 30 mm long and 25, 3.0, 35
and 4.0 mm in diameter. All doses are plotted in units of Gy/min/GBg/ml as a function of radial distance
in mm from the surface of balloon. The absorbed dose rate was 0.86, 1.01, 1.11 and 1.24 Gy/min/GBg/ml
at a balloon surface for various balloon diameter 2.5, 3.0, 35 and 40 mm respectively. Using a vacuum
pump, the air in the balloon was evacuated prior to instillation of the Ho-166 source. By removing air
bubbles in the balloon, the absorbed dose distribution was more uniform.

Key words : Absorbed dose, Ho-166, PTCA, Restenosis, GafChromic film
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