 UV Analysis of Suntan Lotions

Introduction:

Erythema (sunburn) is caused most severely at about 300 nm.  An effective sunscreen would be one that completely blocked the radiation in the vicinity of this wavelength.  Sunscreens and suntan lotions are rated with protection factors.  In order to be effective, active ingredients, such as benzophones, phenyl salicylate, and p-amino benzoic acid, must exhibit an intense absorption maximum centered around 300 nm while transmitting the longer wavelength tanning radiation.

Spectrophotometry may be used to find the absorbance of sunscreens at various wavelengths.  Standard solutions of known SPF value will be run on a scanning UV-VIS spectrophotometer to create a standard curve.  Solutions of unknown SPF can then then be run and compared to the standards to calculate its SPF value.

Purpose:

The purpose of this lab is to determine the most effective suntan lotion through spectrophotometric analysis.

Materials:
UV-VIS spectrophotometer

Droppers

n-propanol
Deionized water

Cuvets

Standard solutions

Unknown solutions

Wash bottles of solvent

Beaker for waste

Waste bottle

Safety:

· Always wear goggles and an apron in the lab.

· Alcohols are flammable and irritating.  Dispose of waste in the waste bottle.  Wash hands thoroughly and avoid contact with eyes.

Procedure:

1.
With the sample compartment empty, turn on the power switch on the back of the instrument.  Let the instrument initialize and run through the self-diagnostic.

2.  
Use the down arrow to select “UV” from the menu, and then press the Enter button.

3.
Press the green button under “Run Test.”

4.
Half fill a cuvette with n-propanol.  Wipe the unfrosted sides with a Kimwipe.  Place the cuvette in the sample compartment with the unfrosted sides facing the front and back.  Close the lid.
5.
Press the green button under “Collect Baseline” and wait for the collection to be completed.  (The baseline will be stored in the instrument, but will not appear on the screen.  “Baseline Collected” will appear when the scan is complete.)

6.  
Remove the blank and dump the contents into a waste container.  Rinse the cuvette into the waste container twice with small amounts of sample.  Fill the cuvette ¾ full with sample.  Return the cuvette to the sample compartment, making certain to orient it correctly.  

7.
Press the green button under “Measure Sample” to begin the scan.  

8.  
When the scan is completed, press the button under “Edit Graph.”

9.
Press the green button under “Edit Scale.”

10.
Press the green button under “Cursor.”  

11.
Press the green button under “← Cursor” or “Cursor →” until the cursor is at 300nm.  Record the sample name, SPF, and absorbance in the data section.
12.
Press the green Print button at the bottom right corner of the keypad.  Label the print-out.
13.
Repeat steps 6 – 12 for additional samples.
14.
Upon completion of the lab, be sure to put all waste in the appropriately labeled container.  

Data:

	Sample Name
	SPF
	Absorbance at 300 nm

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Calculations:

1.
On graph paper or a computer, plot a graph of absorbance (y) vs. SPF (x) for the standard solutions.  Insert a best fit line.  Since the instrument was zeroed with the solvent, the line should go through the origin.

2.
Using the absorbance value for the unknown samples and your graph, determine the SPF value of the unknown.  Record this value in the data table.  Be sure to attach the print-outs and the graph.

3.
If given the true answer, determine the percent error.

Questions:
1.
What suntan lotion blocked the light at 300 nm most effectively?  How can you tell?

2.
Overall, which suntan lotion would you chose?  Explain your choice.

