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Light Reflection by Three Sunscreens: Teacher Answer Key
Introduction

Three sunscreens were tested for reflection (back-scattering) with different wavelengths of light:
· One contains nanosized inorganic ingredients 

· One contains traditional inorganic ingredients 

· One contains organic ingredients
A graph was created to show the percent of light reflected by each sunscreen at different wavelengths and is included in this packet.
Instructions
Use the graph to answer the following questions for each sunscreen in the chart on the next page:
1. Will it appear white or clear on your skin? How do you know?
2. What size (approximately) are the molecules / clusters? 

3. Can we tell how good a UV blocker it is from this graph? Why/ why not?
4. Which one of the sunscreens is it? How do you know?

Light Reflection by Three Sunscreens Chart
	
	Appearance
	Size
	UV Blocking 
	Identity (w/ reason)

	# 1
	No scattering in the visible range

Sunscreen appears clear on the skin.


	Since no scattering seen, it is not possible to estimate the size of the molecule from the information in the graph.

	The graph shows very little reflection in the UV range, however, this doesn’t tell us anything because absorption is the main blocking mechanism for UV.

We would need an absorption or transmission graph in order to determine the UV blocking ability of the sunscreens.

T + R + A = 1 


	Virtually no scattering in the visible range indicates organic ingredients.

Because organic molecules are small compared to the wavelengths of light used, almost no scattering in the visible range occurs and the line is basically flat.

This sunscreen contains the organic ingredients octinoxate (shown on slides 9 & 10) and oxybenzone. 

(The sunscreen is Walgreens SPF 15).



	# 2
	Very limited scattering in the visible range 

Sunscreen appears clear on the skin.


	The sharp drop in the curve at 380 nm is actually due to absorption (if all the light is getting absorbed, it can’t be scattered) so we cannot know the exact size of the cluster.

We only know that the curve would have peaked below 380 nm, so the cluster size is smaller than 190 nm.


	See above.
	Low amounts of scattering in the visible range, indicates inorganic ingredients with nanosized clusters.

Because nanosized clusters are less than half the size of the wavelengths of light used, limited scattering in the visible range occurs.

This sunscreen contains nanosized zinc oxide. 

(The sunscreen is Skin Ceuticals SPF 30)

	# 3
	Significant scattering in the visible range. 

Sunscreen appears white on the skin.


	Because the graph peaks around 450 nm, we would estimate the cluster size to be about 225 nm.
	See above.
	Significant amounts of scattering in the visible range indicates inorganic ingredients with large clusters size.

Because traditional inorganic ingredient clusters are about half the size of the wavelengths of light used, a great deal of scattering in the visible range occurs.

This sunscreen contains traditional titanium dioxide. 

(The sunscreen is Bullfrog SPF 45).
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