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Film Dosmetry of Cobalt-60 Beam Radiations

by

Hiroshi Tsunemoto, Sachiko Koike, Shigeo Furukawa
Department of Clinical Investigation, National Institute of Radiological
Siences, Chiba, Japan.

Goro Kusumoto
Department of Radiology, National Hospital Kure, Hiroshima Japan.

‘The measurements of the isodose curves utilizing exposed film are useful in the planning of the radiation
therapy. This can be obtained from iso-density curves of the film exposed to 8Co beam radiations. In
order to obtain the accurate isodose curves from film domisetry, however, the films with linear characta-
ristic curves need to be used. The direct linear conversion from film response to exposure should be
considered to be particularly important when films are scaned and the data transcribed automatically on
a recorder.

In this report, an attempt has been made how to measure isodose curves from film. accurately.

Experimental conditions and results:

In this experiment, three typs of films were selected. These were Fuji Industrial Type 80, Sakura
Industrial Type R and Kodak Industrial Type M, by which observed were the linear responses between
film density and exposure dose. By placing a film between Mix-D phantoms or Acrylite phantoms in
either condition of fixed or moving fields, it was exposed by 0Co beam radiations. Comparison of the
differences in dose distribution between film dosimetry and ionization chamber was made.

1) In the fixed esposures, the differences of the two methods became larger when wider fields were
used. This became lesser by using thinner phamtoms. In this experiment, 25 mm thick phamtoms were
most adequate [or the above purpose.

2) In the moving field exposures, most of the dose distributions measured by the films and by the
ionization chamber showed coincidence.

3) The isodose curves of the 9Co beam radiations can be measured by film with more accuracy, if

one considers the facts mentioned above.
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Combination of the isodose plotter and photodensitometer is clinically convenient, as the curves

can be recorded automatically by utilizing the exposed films.
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Fig. 1 Experimental condition for exposure of
the film.The film was exposed to the rad-
iation beam in parallel condition.
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Fig. 2 Schematic diagram of the automatic iso-
dose plotter.
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Fig. 3 Experimental arrangement for automatic
measurements of the film density.
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Fig. 4 Automatic isodose plotter.
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Fig. 5 Density-dosage curves for *°Co s-rays.
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Fig. 7 Comparison of the central axis depth
dose, between the ionization chamber and
various thickness of phantoms, (*°Co -
rays, SSD 25cm, 88cm field)
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Fig. 8 Isodose curves for °°Co, 8x8cm field,
SSD 25cm (SAKURA Industrial Type R)
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Fig. 9 Distribution of the dose acrossing thro-
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Fig. 10 Distribution of the dose acrossing thr-
ough the axis of rotation
(120° Pendel)

Fig. 11 Dose distribution obtained photo-mer-
tically by the rotational irradiation
(**Co, SCD T5cm, 6x10cm field)
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