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Fig. 1. Strontium 90 g applicator.
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Fig. 2. Cross section of film phantom.
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Fig. 3. Manual exposure to Sr*® g applic-
ator of film phantom.
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Table 1. Correlation of optical densities and
roentgens in the calibrating film
exposed to radium.

Roentgens Optical Density
1520 | 1. 95
760 ’ 1. 94
380 1.86
208 1. 65
96 1.20
608 - 0.95
30.8 : 0. 50
15.2 0.25
8.2 0.13
3.8 0.08
1.7 0. 06

Fig. 4. Calibration curve of Sakura positive
film by exposure to a tube of 50mg radium.

2.2F ~—- Whendaeloped immediafery affer exposure
—- When developed 55days after exposure  _ o — -

1.8 =
= £
o ///
sl 5
= v
<06 //;,’

b T

I 2 46810 20 W @00 A0 a0 oy 2w
ROENTGENS (RADIUM GAMMA RADIATION)

Fig. 5. Roentgen equivalent physical of betas
from 130sec contact exposure to a strontium
90 g applicator in film phantom plotted as a
function of depth in the film phantom.
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Table 2. Correlation of film phantoms, optical densities and reps.
Absorber Optical Density
Reps
mg/cn® 1 I i Average
7.7 1.91 1.92 1.93 1.92 600
101.5 1.82 1.84 1.84 1.83 340
195.3 1.53 1.58 1.58 1. 56 175
289.1 1.15 1.17 1.12 1.15 91
382.9 0.76 0.74 0.75 0.75 48
476. 7 0.38 0. 40 0. 36 0.38 22.5
570.5 0.15 0.17 0.17 0.16 10.5
* The reps were obtained by using Figure 4 with the appropriate optical density.
Fig. 6. Depth dose distribution curve of Sr% - W3, BB 7w T AT 4N s F TR
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Film Dosimetry of a Strontium 90 8 Applicator.
By

Jun Nagai
Department of Radiology, Sapporo Medical College.
(Director Prof. Nobuyoshi Muta)

The surface dose rate and depth dose percentage mesurement of the Strontium 90 &
plaque applicator of Amersham, of which nominal content is 20mc, was made after the
manner of Freitag et al. '

Method :

Sakura positive films were exposed to a tube of 50mg radium. Film phantoms
(Fig. 2), which consisted of Sakura positive films and X-ray film bases wrapped with
black paper, were exposed to a Strontium 90 2 applicator by means of manual operation.

The exposed calibration films and phantom films were processed at the same time in
D-72 developer. Comparison of the optical densities produced by exposure to a Strontium
90 B applicator with that to the radium v rays enable a determination to be made of the
surface dose rate and of the depth dose percentage in a film phantom.

Results :

1) Surface dose rate is 4.66 rads/sec. It agrees with the manufacturer’s value.

2) Depth dose percentage is shown in Figure 6. Assuming tissue density to be

— T8 —



WBFI334E 7 H25R 489

1 gm/cm?, then 100 mg/cm? is assumed to be the equivalent in depth to 1 mm of tissue.

Comparison of my results obtained photographycally with those of other author’s
obtained by same means or by using ionisation chambers shows a good agreement.

As in my experiment exposure of the calibrating film to radium extended over 400
hours, the fading of latent image should be considered. It seems, however, fo be very
little by Sakura positive film as shown in Figure 4 and that there would be no need of
consideration in this work.

It is believed that this manual film dosimetry is one of simple and correct methods.
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