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Clear Sunscreen Pretest/Posttest: Teacher Answer Sheet
20 points total
1. In what ways are “nano” sunscreen ingredients similar and different from other ingredients currently used in sunscreens?  For each of the four categories below, indicate whether “nano” sunscreen ingredients are “similar” or “different” to organic and inorganic ingredients and explain how. (1.5 points each, total of 12 points)
	
	Organic Ingredients (e.g. PABA)
	Inorganic Ingredients (e.g. Classic Zinc Oxide used by lifeguards)

	Chemical Structure
	
Similar
 or
Different
How: Nano ingredients are small ionic clusters while organic ingredients are molecules.
	
Similar
 or
Different
How: Nano ingredients are a kind of inorganic ingredients. Bother are ionic clusters but the nano clusters are smaller.

	Kinds of Light Blocked
	
Similar
 or
Different
How: Organic ingredients each block a small part of the UV spectrum (generally UVB) while nano ingredients block almost the whole thing,
	
Similar
 or
Different
How: Both nano ingredients and traditional inorganic ingredients block almost the whole UV spectrum.

	Way Light is Blocked
	
Similar
 or
Different
How: Both nano and organic ingredients block UV light via absorption. (The specific absorption mechanism is different, but students are not expected to report this)
	
Similar
 or
Different
How: Both nano and inorganic ingredients block UV light via absorption.

	Appearance on the Skin
	
Similar
 or
Different
How: Both nano and organic ingredients appear clear on the skin.
	
Similar
 or
Different
How: Traditional inorganic ingredients appear white on the skin while nano ingredients appear clear.


2. Briefly describe one benefit and one drawback of using a sunscreen that contains “nano” ingredients: (1 point each, a total of 2 points)
Benefits:
· Block whole UV spectrum

· Appear clear, people less likely to underapply

Drawbacks:
· New chemicals not fully studied; possible harmful effects still unknown. FDA is not treating nano-versions of known chemicals as new; needed health studies may not occur.

· Very small particles are more likely to cross membranes and get into unintended parts of the body

3. What determines if a sunscreen appears white or clear on your skin? (4 points)
Answer:

· Particle size. 
Explanation:

· Particles whose diameters are ≈ ½  are most likely to scatter light of that wavelength.

· Since visible light has  ≈ 400-800 nm, particles with a diameter of 200-400 nm (traditional inorganic ingredients) scatter visible light the most. The scattered rays that are reflected towards our eyes are of all colors in the spectrum, making the sunscreen appear white. 
· Particles smaller than 100 nm in diameter (nano and organic ingredients) do not scatter light appreciably. The sunlight passes through them and reaches our skin where the blue/green wavelengths are absorbed. The red/orange/yellow wavelengths are reflected towards our eyes making the skin appear its characteristic color. 
4. How do you know if a sunscreen has “nano” ingredients? (2 points)
Ingredients list contains inorganic ingredients (zinc oxide or titanium dioxide) and sunscreen appears clear on the skin.
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