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Biological effectiveness of NIRS cyclotron-produced neutrons
on HeLa S 3 cells in various depths.
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Biological cffectiveness of NIRS cyclotron-produced neutrons was studied by using HeLa 83 cells
as a function of depth. The neutrons were produced by bombarding a thick beryllium target with 30
MeV deuterons.

Cells were placed in a tissue-equivalent palstic phantom at the depth of 0, 1, 5, or 10 cm from the
surface, and then irradiated. Dose-survival curve of the cells showed a wide variation in the slope from
experiment to experiment, while no significant difference was found between the survival curves obtained

in one experiment with different depth. The RBE values obtained in terms of Dy ratio (X-rays/neutrons)

varied from 1.36 to 2.04 in different experiments, and the average value was 1,69,
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Fig. 1 Dose [effect-survival curves of HeLa S3
cells against irradiation with NIRS cyclotron-
produced neutrons. Various depth was obtained by
layering 1-cm thick tissue-equivalent plastic ph-
antom plates over tissue culture flasks. Two diff-
erent depths were tested in one experiment.
Experiment A : 0 and 5¢m, Experiment B : 1 and
5cm, Experiment C: 1 and 10cm. The survival
curves are expressed as a linear regression line
obtained by using SOBAX ICC-2700 microcom-
puter program S0311.

"able 1. Characterization of dose-survival curvival curves of HeLa 83 cells irradiated with NIRS
cycrotron-produced neutrons at different depth. Survival curves were characterized by the following
three regression constants : Dq (quasithreshold dose, intercept at X axis), Do (37% dose), and n

(extrapolation number, intercept at Y axis). The relationship between the experimental points and
the linear regression line was expressed by a single number called the correlation  coefficient

(Corr.), which was calculated by using SOBAX ICC-2700 microcomputer program SO311.

Radiation Exp | Dq (rads) Do (rads) n | Corr. Depth(cm) | RBE (Do)
X-rays 125 130 3.5 | 0 1.0
5 5 5 S
Neutrons A 41.2 95.5 1£5 0.978 5.0 1.36
76.2 82.8 2.5 0.980 0 1.57
5 82.5 - . : .5
Neutrons B .37.7 82.5 2.0 0.999 1.0 1.50 _
52.2 77.8 1.95 | 0.999 5.0 1.67
34 .6 ] ¥
T c 79.6 64.6 3.4 0.994 10.0 2.01
72.8 63.6 3.1 0.995 1.0 2.04
Average 63.3 77.8 2.4 1.69 |
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