Sunscreens
OBJECTIVE
In this activity you will observe the ultraviolet screening abilities of some commercial sunscreens having different SPFs (Table 1). Each product to be tested will be spread on a transparent plastic sheet that allows solar radiation to pass through; that is, the sheet itself does not absorb ultraviolet radiation. Mineral oil and zinc oxide will be used as controls in the activity. Mineral oil does not absorb sunlight and thus has an SPF of zero. Because zinc oxide completely blocks sunlight, it has an infinitely high SPF value. The relative darkness on the sun-sensitive paper created by the different sunscreens will be compared with the effects of the oil and zinc oxide. After testing four samples with known SPF values, you will determine the SPF value of an additional sample frequently used as sun protection baby oil.

	Table 1. Sunscreen Protection Factor (SPF) 


	
	Rating of Sun Protection Product 

SPF Values 

Protection Level 

Minimal 

2-4 

Least protection; permits tanning. Recommended for people who rarely burn, but tan profusely. 

Moderate 

4-6 

Moderate protection from sun burning; permits some sun tanning. Recommended for people who burn minimally and tan well. 

Extra 

6-8 

Extra protection from sunburn; permits limited tanning. Recommended for people who burn moderately and tan gradually. 

Maximal 

8-15 

High protection from sunburn; permits little or no tanning. Recommended for people who burn easily and tan minimally. 

Ultra 

15 or more 

Most protection from sunburn; permits no tanning. Recommended for people who burn easily and rarely tan. 



	

	


MATERIALS 
· Four commercial sunscreens with different SPFs  

· Sample of baby oil 
· 2 plastic sheets such as overhead transparencies 
· 1 sheet of sun-sensitive paper 
· Mineral oil 
· Zinc oxide 
· Dropper 

PROCEDURE 
1. Use a pen or a wax crayon to draw seven widely separated circles on a plastic sheet. Label the first circle as MO (mineral oil) and the second as ZnO (zinc oxide). Label the next four circles with the SPF numbers of four commercial samples. Label a seventh circle as baby oil. You should now have a plastic sheet ready for testing seven samples: the two controls; four samples with known SPFs; and an unknown whose SPF you will determine (Figure 1). 

2. Place one drop of each substance to be tested on the appropriate circles on the sheet. Place a second plastic sheet over the first. Gently lay a book on the second plastic sheet to smooth the samples as evenly as possible between the two sheets. 

3. Take your prepared samples and a covered piece of sun-sensitive paper outside. Lay the sun-sensitive paper on a flat surface in the sun before removing the cover from the paper. Lay the two plastic sheets on top of the paper. 

4. Keep the samples in the sun until the visible regions of the sun-sensitive paper have faded to a very light blue color. The length of exposure time depends on the sunniness of the day. 

5. After the sun-sensitive paper has faded to the proper color, remove the acetate sheets from the paper. Quickly replace the cover on the sun-sensitive paper. 

6. Back inside, place the sun-sensitive paper under cold water for 2-3 minutes to "develop" the images. 

7. Record the relative darkening of the paper by the controls, the four sunscreens, and the unknown. 

8. Dispose of the samples in the appropriate place. 
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	Figure 1. Schematic of plastic sheet for testing seven samples: the two control; four samples with known SPFs; and and unknown. 



	

	


FOLLOW-UP 
· Compare the darkening of the paper allowed by the baby oil with that created by those of known SPF. Estimate the SPF for the baby oil. 
· Sun tanning is believed to be a major cause of skin cancer. However, most of us spend time in the sun anyway, trading off some probable future harm for the immediate pleasure of being outdoors, or of having a beautiful tan. Identify other trade-offs we make in everyday life that involve risks and benefits. 
· People with naturally dark skin have a lower incidence of skin cancer. Why? 
· Why is it inaccurate for any sunscreens to be designated as "chemical free"? 
Reference : www.acs.org
