The Chemistry of Sunscreen: Ultraviolet light and SPF.
Purpose

1) To teach students about the different types of ultraviolet light.

2) To understand the sun protection factor.

3) To teach students about the different types of sunscreen and how they work.

4) The photochemistry of sunscreen.

5) To inform students on what type of sunscreen is good sunscreen.
Introduction
Sunlight is made of many different kinds of light. These kinds of light have different energies and their properties are a result of these energies. The harmful effects of sunlight are caused predominantly by the ultraviolet region of the electromagnetic spectrum. UV light is usually broken down into three subtypes:
· UVA, 320-400 nm wavelength: UVA penetrates the skin more deeply, and is considered the chief culprit behind wrinkling, leathering, and other aspects of "photoaging." 
· UVB, 290-320 nm wavelength: More potent than UVA in producing sunburn, these rays are considered the main cause of basal and squamous cell carcinomas as well as a significant cause of melanoma. 
· UVC, 200-290 nm wavelength : filtered out by the earth’s atmosphere (ozone layer).

Our skin is naturally protected from the effect of UV light by specialized cells called melanocytes. These cells produce melanin when the skin is overexposed to UV light resulting in the skin looking tanned.
Protection against UV light can also be accomplished through the use of topically applied chemical sunscreens. There are two types of sunscreen available: inorganic sunscreen and organic sunscreen. Inorganic sunscreen offer physical protection because they reflect and scatter the UV radiation. Organic sunscreen offer protection by absorbing the UV radiation.
The effectiveness of sunscreen is indicated by the sun protection factor. It measures the length of time a product protects against skin reddening from UV radiation, compared to how long the skin takes to redden without protection. 
Subject Area: 

Chemistry (Electromagnetic spectrum), Medicinal Chemistry (Skin Cancer)
Class Period: 2 class periods

The first class period should be spent revisiting the electromagnetic spectrum, introducing the students to the sun protection factor and discussing the active ingredients in sunscreens. 
The second class period should be spent performing the activity.

Materials needed

A computer with Microsoft power point program and a projector.

Four commercial sunscreens with different SPFs

Baby oil

2 plastic sheets such as overhead transparencies

1 sheet of sensitive paper

Mineral oil

Zinc oxide

Dropper
Grade: 11-12

Other related topics

Electromagnetic Spectrum: The teacher may also discuss the other types of radiation that make up the electromagnetic spectrum
Ozone layer: The teacher may also discuss about the depletion of the ozone layer and why we should be concerned.
