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Skin cancer is the most common type of cancer worldwide, and represents a significant health concern for
millions. This is due to UV light, a very common hazard, being the primary risk factor for melanoma and basal
cell carcinoma. Exposure to UV light causes sunburns, which in turn greatly increase risk of skin cancer. The
reason sunburns are so prevalent is that it is difficult to determine the exact amount of exposure that causes
skin damage, due to varying UV intensity throughout the day. By creating a precise, cheap, indicator that
changes color when it has been exposed to the exact dosage of UV light that causes skin damage, greater
knowledge can be gained about the health of skin. These indicators can be made with a photochromic paint
that reacts to UV light and changes color. The first step to making these indicators is to determine the exact
range of UV exposure that causes damage. To do this, 4 cm2 samples of pig skin must be examined under a
microscope, then exposed to varying durations of UV light, then reexamined for signs of damage. When pig
skin was exposed to approximately 15 J of UVB radiation, about 63% of randomly selected sites showed signs
of damage compared to prior to exposure. When pig skin was exposed to only around 10 J of radiation, about
34% of the skin increased in damage, whereas 60% of skin exposed to 15 J increased in damage. The
significance of these values was confirmed through a Fisher’s exact test. This shows that 15 J of UVB radiation
is greater than the maximum safe dosage for skin, and 50% damage occurs at about 13 J of UVB radiation.

Using this information, the ideal material to use as a shield for the indicator can be determined.
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