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Introduction

     It is important to protect our skin from damaging UV radiation, but do we know how well we are protecting ourselves when we wear a lotion that contains a sunscreen? Is wearing a light shirt at the beach as effective as wearing a lotion that contains a sunscreen? Is it better protection? Do thicker, whiter sunscreen lotions protect us better than transparent sprays? Can we tell how well something will block UV by looking at its appearance?
Research Question

     In this lab you will be investigating the following research question:
Does the opacity of a substance (to visible light) relate to its ability to block UV light?
     The opacity of a substance is one way to describe its appearance. Opacity is the opposite of how transparent or “see-through” something is; for a completely opaque substance you can not see through it at all. Opacity is a separate property from the color of a substance –for example you can have something that is yellow and transparent like apple juice or something that is yellow and opaque like cake frosting. 

Hypothesis
     Do you think that UV blocking ability relates to a substance’s opacity? Would you expect transparent or opaque substances to be better UV blockers? If you are right, what implications does this have for how you will protect yourself the next time you go to the beach? Write down your best guesses to answer these questions and explain why you think what you think.

Sunscreen Experiment Logistics

     We will have five teams of four participants; for the most part participants will work in pairs testing half the available materials, so that each team of four can test all the materials. Each team will have a box containing
· 2 UV lamps

· UV testers (UV sensitive beads on sticks) – marked for controls (C), samples (S)
· A color guide tube

· Alcohol wipes (to remove liquid samples)
· Q tips (for applying liquid samples)
· 2 glass circles labeled A and B

· 2 opacity test pages -  sheets of paper with black rectangles for testing visible opacity

· Plastic strips for judging visible opacity of liquids

· Sunglasses

· Kleenex

· A sheet of Xerox paper

· A piece of t shirt fabric

· A piece of gray fabric

At the front of the room you will find containers with the following materials:
	Baby lizard – SPF 30+
	Zinc oxide 10%, titanium dioxide 5%

	Zinc oxide ointment
	Zinc oxide 20%

	Neutrogena SPF 30
	Titanium dioxide 9.1%

	CVS Sunblock 45+
	Zinc oxide 6.86%

	Banana Block Baby 50
	Titanium dioxide 2.4%

	Coppertone spray SP 50
	

	Curel lotion
	

	Wisk (with brighteners)
	

	Palmolive antibacterial soap
	


Procedure for each sample
1. Judge the opacity
     To make observations about the appearance (opacity) of the substances you choose, you will be using your eyes as the instruments.

· Place a substance over a piece of black construction paper. For liquid substances, apply them to piece of acetate transparency that you can then hold over the black paper.

· Make visual observations about the sample. How much of the blackness can you see through the sample?

· Use the Opacity Guide below to rank the sample on a 1 to 5 opacity scale.
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Opacity Guide

Use 5 to represent complete transparency (you can see all the black through the sample) and 1 to represent complete opaqueness (you can’t see any of the black through the sample).

· Record your observations into the Data Chart (next page)
2.  Now measure the UV blocking ability of the sample. To test each sample, you will need to cover the sample bead with the substance and then judge its color. Place a control bead near the sample bead and expose both to the UV lamp for one minute.
· For solids, you can just hold the sample over the bead. 
· For liquids, you will need to apply them to the bead with a Q-tip and wipe the bead off with alcohol when you are done. Try to apply the same amount of each substance to the bead to get the most accurate results. Note that the bead is very slippery. Make sure that there is a significant amount of the liquid on the bead.
3. To judge the color, hold the color guide next to the sample bead to decide what color most matches the color of the bead. Record the number for the color into the Data Chart. Enter the corresponding number for the exposed control. Use a single data chart for both pairs of participants in your team. 

4. Use an alcohol wipe to clean the bead if you used a liquid sample.

5. Continue until your team has finished all the samples.

Data Chart
Student Names:

	Name of substance (SPF if applicable)
	Visible opacity 

(1 to 5 scale)
	Color # S of UV sample bead (2 to 10 scale)
	Color # C of control bead (2 to 10 scale)
	UV blocking ability 

A = 1 – S/C
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Analysis
You can now use your data to address the research question: 

Does the opacity of a substance (to visible light) relate to its ability to block UV light?

For each sample,  in the analysis table below, find the row corresponding to its visible opacity and the column corresponding to its UV blocking ability, A. Where the row and column intersect, make a large dot and write in the name or initials of the sample.
Analysis table
	UV Blocking Ability, A

	Opacity
	0
	0.2
	0.4
	0.6
	0.8
	1.0

	5 (fully transparent)
	
	
	
	
	
	

	4
	
	
	
	
	
	

	3
	
	
	
	
	
	

	2
	
	
	
	
	
	

	1 (fully opaque)
	
	
	
	
	
	


Questions
1. What pattern, if any, do you see in the data table?

2. What sort of pattern would you expect to see if the visible opacity and the UV blocking were correlated?  Draw in the pattern in the table below.
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3. Does your chart match the pattern you have drawn above?

4. What, if anything, can you conclude about the research question? 

5. What conclusions can you draw about sun protection?






















