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Establishment of a dosimeter suitable for assessing the risk from
hazardous UVB component in solar light.
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Research Abstract

In this study, we tried the establishment and the characterization of the personal solar UV dosimetry system which is like afilm badge has been used
for radiation monitoring. We used single strand DNA molecules on a small nitrocellulose membrane (2*4 cm) as a photoreceptor. This membrane was
sealed up by a polyethylene filter with a silica gel that keeps humidity low. Various types of damage such as cyclobutane type pyrimidine dimer are
induced in the DNA by solar UV exposure. After exposure to solar light, this membrane was treated with a cyclobutane type pyrimidine dimer specific
monoclonal antibody ; TDM-2 and this was treated with the horseradish peroxidase conjugated second antibody. The colorization of diaminobendizine
on the membrane by this enzyme was quantitated by an image analyzer. The amount of colorization was correlated lineary with irradiated UV dose
by Oriel solar simulator whithin a limited dose range, over this dose range the colorization level remains relatively constant. However when we used
a blue polyethylene filter that cuts UV penetration to the membrane, the linear correlation was extended past the total daily UV dose per day in
Japan. Induced damage was kept stable on the membrane for at least 22.days at both 37°C and 4°C , This membrane kept it's ability to form
cyclobutane pyrimidine dimer for more than 21 days when stored at both 37°C and 4° C.We observed no changes of the induction of cyclobutane
type pyrimidine dimer in the temperature range range between 15°C to 70°C.
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