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Comparing Sunscreens

Sunscreens are available in many different types and with many different levels of protection.
The most common measure of protection from UVB light is the SPF factor. SPF, or sun
protection factor, describes the increased amount of time you can be in the sun before your skin
starts to burn. For example, a sunscreen labeled SPF 8 means that you can be out in the sun eight
times longer before burning than you would without using any protection. Products range from
SPF 0 to SPF 50 or higher. But is SPF 50 really twice as protective as SPF 25? Y ou will perform
an experiment that will help answer that question.

Figure 1 shows the location of UV light in the electromagnetic
spectrum. Notice that the ultraviolet band is broken into three
typesreferred to as UVA, UVB, and UVC. The most harmful of
these three, UV C light, is absorbed by the atmosphere and does
not reach the Earth’ s surface. UVA light is deep-penetrating and
causes tanning, wrinkles, and some forms of skin cancer. UVB
light is also responsible for many skin problems such as sunburns
and severa forms of skin cancer.
. . i _ Figure 1
In this experiment, you will measure the amount of UVB light
that passes through various sunscreens. Y ou will then compare it with the amount of UVB light
from direct sun and analyze the relationship between them.

OBJECTIVES
In this experiment, you will

« UseaUVB Sensor to measure UVB light.
+ Determine the amount of UVB light allowed through five different sunscreens.
« Analyzethetrend of UVB light vs. SPF values.

MATERIALS
computer ring stand and clamp
Vernier computer interface selection of sunscreens
LoggerPro two 4 X 6 inchindex cards
UVB Sensor SCissors
coin (approximately 2 cm in diameter) plastic wrap
tape stopwatch

PRE-LAB PROCEDURE
1. Obtain the five different sunscreens assigned by your teacher.

2. Inthe spaces provided on the data table, fill in the SPF values, brand names, additional notes,
and price per ounce.
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3. Prepare your test cards.

a. Obtaintwo 4 X 6inchindex cards.
b. Using the coin as your guide, draw three

circles on each test card as shown in SPF4

Figure 2.

c. Use scissorsto cut out the circles. R
d. On onetest card, label the circle on the | eft \

as your control. _

e. Using both test cards, label the remaining % J !
five circles with the SPF values of your five

assigned sunscreens. Move from |eft to -

right and begin with the lowest SPF value.
Note: Your SPF values may be different
from those shown in Figure 2.

f. Write your group name or number on the

test card. Figure2

4. Cover thetest cards with plastic wrap.
a. Cut out a4 x 6 inch piece of plastic wrap. The person who does this should have clean
hands with no sunscreen or lotions on them.

b. Lay the plastic wrap neatly on top of one of the test cards. Try to keep the plastic wrap flat
so it isnot wrinkled, but do not stretch it.

c. Tapethefour corners as shown in Figure 2.
d. Repeat Steps a— c for the second test card.

5. Apply the sunscreensto the test cards.

a. Placethefirst test card in front of you with the plastic side facing up.

b. Thecirclelabeled “ control” should be kept clean. It will be used to measure the effect of
the plastic wrap by itself.

Starting with the sunscreen that has the lowest SPF, squeeze avery small amount of
sunscreen on your finger.

Spread the sunscreen thinly and evenly over the appropriate circle on the plastic wrap.
Wipe off your finger well with a paper towel.

Repeat Steps b — e for all the remaining sunscreens.

Let the sunscreens dry.

o

@0 o

Choosing a Method for Data Collection

Method 1 uses LabPro remotely. It should be used if you have a LabPro interface with a desktop
computer.

Method 2 requires that the computer remains attached to the interface. This method should be
used if you have a LabPro interface with alaptop computer that can be taken outside or with a
computer near a window that opens.
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METHOD 1: Using LabPro Remotely

1.
2.
3.

Have your test cards ready.
Plug the UVB Sensor into Channel 1 of the Vernier computer interface.

Prepare the computer for data collection by opening the file “21 Sunscreens’ in the Earth
Science with Vernier folder.

Familiarize yourself with the sampling procedure.

a. Fill inthefive SPF blanksin Table 1 with your SPF values to be tested.

b. Study Table 1. Notice that data collection will last for 120 seconds. The control and the
five sunscreens will be measured for 20 seconds each.

Table 1: Sampling procedures
Time Sample being
(seconds) measured
0-20 Control
20-40 SPE
40 - 60 SPF
60 — 80 SPE
80 -100 SPE
100 -120 SPF

Once you are familiar with the sampling procedures, choose Remote » Remote Setup from
the Experiment menu. A summary of your setup will be displayed.

Click[ ok | Theinterface can now be disconnected from the computer. Important: (1) Be
very careful not to press the START/STOP button on the interface until you are ready to begin
collecting data, and (2) do not close the Logger Pro computer program.

Take your equipment outside.

Use the shadow of the UVB Sensor to aim it correctly without looking directly at the sun.
a. Hold the sensor with your thumb and first finger, pointing the sensor in the general
direction of the sun.

b. Find the sensor’ s shadow and observe how it changes shape as you move the sensor
around.

c. Move the sensor around until the shadow becomes a small round circle. This indicates that
the sensor is now pointing directly at the sun.
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10.

11.

12.

13.

14.
15.

d. Keeping this sensor orientation in mind, clamp the UVB
Sensor onto the ring stand as shown in Figure 3.

e. Once the sensor is securely on the ring stand, use the
shadow again to make final adjustments to assure that
the sensor is pointing directly at the sun.

Practice holding one of your sample circles over the tip of
the UVB Sensor. Important: The side with the sunscreen
should be facing out, away from the sensor. Sunscreen
should never come in contact with the UVB Sensor. It is
okay if the plastic lightly touches the tip of the sensor.

When everything is ready, have the timer start the
stopwatch while another person simultaneously presses the
START/STOP button on the LabPro. Data collection will

begin.

Take your readings using Table 1 as your guide. Data
collection will stop automatically after 120 seconds.

Figure3

When data collection is finished, go back to the computer and reattach the interface. If a
Remote Data Available window appears, simply click the YES button and choose to retrieve
remote data into the current file. If awindow does not appear when the interfaceis
reconnected, choose Remote » Retrieve Remote Data from the Experiment menu.

Determine the average UVB intensity for each sample.

a. Study your graph and identify the six 20 second sections.

b. Using your mouse, click and drag a box to select the flattest region of the graph where you

were testing the control.

c. Click the Statistics button, 2. The mean, or average, value for the selected dataislisted in

the Statistics box on the graph. Record this value in the data table.

d. Close the Statistics box.
Repeat Step 13 for the next five samples.

Proceed directly to the Processing the Data section.
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METHOD 2: Interface Remains Attached to Computer
1. Haveyour test cards ready.

2. Plug the UVB Sensor into Channel 1 of the Vernier computer interface.

3. Prepare the computer for data collection by opening the file “21 Sunscreens’ in the Earth
Science with Vernier folder.

4. Familiarize yourself with the sampling procedure.

a. Fill inthefive SPF blanksin Table 1 with your SPF values to be tested.

b. Study Table 2. Notice that data collection will last for 120 seconds. The control and the
five sunscreens will be measured for 20 seconds each.

Table 2: Sampling procedures
Time Sample being
(seconds) measured
0-20 Control
20-40 SPE
40 - 60 SPF
60 — 80 SPE
80 -100 SPE
100 -120 SPE

5. Take your equipment outside.

6. Usethe shadow of the UVB Sensor to aim it correctly
without looking directly at the sun.

a. Hold the sensor with your thumb and first finger,
pointing the sensor in the general direction of the sun. \

b. Find the sensor’ s shadow and observe how it changes \/
shape as you move the sensor around.

c. Move the sensor around until the shadow becomes a
small round circle. Thisindicates that the sensor is now
pointing directly at the sun.

d. Keeping this sensor orientation in mind, clamp the
UVB Sensor onto the ring stand as shown in Figure 3.

e. Once the sensor is securely on the ring stand, use the
shadow again to make final adjustments to assure that
the sensor is pointing directly at the sun.

Figure3
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7. Practice holding one of your sample circles over the tip of the UVB Sensor. Important: The
side with the sunscreen should be facing out, away from the sensor. Sunscreen should never
come in contact with the UVB Sensor. It isokay if the plastic lightly touches the tip of the

SeNsor.

8. When everything is ready, have the timer start the stopwatch while another person
simultaneously clicks the[» conect| button. Data collection will begin.

9. Takeyour readings using Table 2 as your guide. Data collection will stop automatically after

120 seconds.

10. Determine the average UVB intensity for each sample.

a. Study your graph and identify the six 20 second sections.
b. Using your mouse, click and drag a box to select the flattest region of the graph where you

were testing the control.

c. Click the Statistics button, 2. The mean, or average, value for the selected dataislisted in
the Statistics box on the graph. Record this value in the data table.

d. Close the Statistics box.

11. Repeat Step 10 for the next five samples.

DATA
SPF value UVB intensity Brand name Additional notes on label Price per ounce
on label (mW/mz) (e.g., Coppertone) (e.g., waterproof) (€]
SPF 0O
(Control) N/A N/A N/A

PROCESSING THE DATA
1. Prepare the computer for data entry by choosing Next Page from the Page menu.
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Enter the SPF values and UV B intensities from the data table in the appropriate column in the
table. To type, click on the table cell with the mouse pointer. The table cell will enlarge and
you will see ablinking cursor in the cell. Type your data point and press ENTER. The cursor
will move down to the next cell. The graph will update after each data point is entered.

Print or sketch your graph as directed by your teacher.

Study your graph. Describe its shape in relation to how the UV B light intensity changed with
different SPF values.

According to your data, would a sunscreen labeled SPF 50 block twice as much UVB light as
SPF 25? Explain why or why not.

According to your data, did the price per ounce or any other factors such as being
“waterproof” have any effect on the UV B measurements? Explain.

EXTENSIONS

1.
2.

Test awider variety of sunscreensto confirm or deny your conclusions above.

UVA light is not only responsible for tanning your skin, but for wrinkles, cataracts and some
types of cancer aswell. If your school hasaVernier UVA Sensor, test the same sunscreens
for their degree of UV A protection.
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