
SLS Toxicology Test
Background:  This lab utilizes Dose Response which is the effect or response that is related to the dose or amount of exposure to an agent
Goal:  Test the toxicity of SLS on lettuce and radish seeds
Learning outcomes: Students will be able to:
· Prepare percent solutions
· Quantitate the toxicity of salts on germinating seeds

Time:  45- 60 minute class periods
Standards met: 
· Life science:  Structure and function in living systems
· Unifying concepts and processes in science:  Change, constancy, and measurement

Green Chemistry Standards met: 3, 5, 7, 10, 12
· Designing Safer Chemicals.  Design chemical products to be fully effective, yet have little or no toxicity.

· Design for Degradation.  Design chemical products to break down to innocuous substances after use so that they do not accumulate in the environment.
Materials:    For each lab group of 2-3 students:
· 10ml – distilled water

· 6 ml sodium lauryl sulfate

· 10 ml graduated cylinders
· 20 ml graduated cylinder (or smaller)

· 40 lettuce seeds or radish seeds

· 4 test tubes

· Test tube rack

· 4 Petri dishes(15mm x 55mm) 
· Vis-à-vis marker

· Distilled water

· Filter paper, coffee filters or paper towels cut to fit the bottom of Petri dishes
Procedure:

· Show the SLS Toxicology ppt

· Explain to students that they are going to complete toxicology tests on Sodium Lauryl Sulfate

· A toxicology test helps us determine how toxic a substance is 

· In this test, we’re going to see how it affects plant growth

· Optional: hand out additional information sheet on bioassays and read through with students

· Review what any life form needs to survive:  food, water, shelter

· Ask students what will happen if one of those 3 items is contaminated

· Pass out  the Student Lab Procedure Sheet and review the procedure
· To record data, you can use the procedure outlined in the student procedure OR to simplify, have the students record the total number of seeds that germinated 
· Once seeds have grown, share class data on the board.
· Give students the lab questions and time to answer them.
· Additional teacher references 

 http://toxtown.nlm.nih.gov/ (Intro to toxic chemicals used daily)

http://extoxnet.orst.edu/tibs/bioaccum.htm (Defining bioaccumulation)

SLS Toxicology Test – Student Lab Procedures
Introduction: How safe is Sodium Lauryl Sulfate?  You are going to conduct a simple test to glean more information about this shampoo additive.
Materials
· 6 ml sodium lauryl sulfate solution

· 40  lettuce seeds or radish seeds

· 2 Graduated cylinders
· 4 test tubes

· Test tube rack

· 4 Petri dishes

· Vis-à-vis marker
· Permanent marker
· Filter paper
· Distilled water

· 1-plastic zip lock bag, gallon size
Procedure:
1) Use the vis-à-vis marker to label the test tubes : 
· 0%
· 10%

· 20%

· 30%
2) Using the graduated cylinder, measure the following amounts of water for each test tube:

· 0% - 10 ml of water

· 10% - 9 ml of water 

· 20% - 8 ml of water

· 30% - 7 ml of water

3) Using the graduated cylinder, measure the following amounts of sodium lauryl sulfate (SLS) for each test tube:

· 0% - 0

· 10% - 1 ml of SLS
· 20% - 2 ml of SLS

· 30% - 3 ml of SLS
4) Gently swirl each test tube to mix the solution
5) Use the vis-à-vis marker to label each Petri dish : 

· 0%

· 10%

· 20%

· 30%
6) Place a filter paper into the bottom of each Petri dish.

7) Using a clean graduated cylinder, put 5 ml of each test tube solution into its matching Petri dish.
· Start with 0%
8) Add 10 lettuce or radish seeds to each of the Petri dishes.
9) Write your names and class period on the outside of the zip lock bag.
10) Stack and place Petri dishes into a single zip lock bag and seal to retain moisture.

11) Place in a well lit location, but out of direct sunlight.

12) Allow seeds to germinate over 5 to 7 days.

13) Construct a data table to record your observations.
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Record your observations daily in the data table

15) After germination is complete, use figure below as a model to measure growth of the radical (length indicated in figure).

16) Record results in data table.

  




http://ei.cornell.edu/toxicology/bioassays/lettuce/data.asp
SLS Toxicology Test – Lab Questions
1. Using class data, compare results.  What overall conclusions can be reached from the class data?
2. What can you conclude about the toxicity of the substances you tested? Is this what you expected? 
3. Does any of the data not fit the trends you observed?  If so, can you think of any reasons why these data might lay outside the range you would expect?
4. If you were going to repeat this experiment, what would you do differently? How might you improve the experimental design to reduce the variability of your data or lead to more reliable results?
5. Consider the principle below.  At what percent solution does shampoo meet the principle?  Designing Safer Chemicals.  Design chemical products to be fully effective, yet have little or no toxicity.
Consider the principle below.  At what percent solution do you feel that SLS will not harm the environment?  Why?  Use data from this experiment to support your answer.  Design for Degradation.  Design chemical products to break down to innocuous substances after use so that they do not accumulate in the environment.

6. SLS Toxicology Test – Additional Information
Another term for testing the toxicology of a substance is called a bioassay.

Bioassays: 
A bioassay involves use of a biological organism to test for chemical toxicity. Perhaps the oldest and most commonly known example is the canary in the coal mine. Traditionally, coal miners have taken caged canaries down into the mines to help ensure a safe air supply.  Canaries are more sensitive than humans to methane, an odorless gas released during the mining process, so they were used to provide an advanced warning of when methane was building up to dangerous levels in the mines. If the canary died, it meant the miners should leave the mine as quickly as possible. 

Another sort of bioassay is used to test the effects of compounds being considered for use in drugs or skin care products. Before a chemical compound receives FDA approval as an ingredient in products for human use, it must be thoroughly tested on laboratory animals.

For environmental testing, bioassays provide an integrated picture of overall toxicity of an effluent or a sample of water, sediment, or soil from a contaminated site. Fathead minnows, various aquatic invertebrates, earthworms, protozoans, and seeds all are used for bioassays of aquatic samples (see Keddy et al., 1995, for an extensive review). The idea behind these bioassays is that the test organism will react in a predictable way to various types of environmental contaminants. Several studies have compared the sensitivies of various types of seeds to common pollutants (for example, Wang and Williams, 1988; Wang, 1987; Wang, 1986).

The following are a few examples of ways in which lettuce seed bioassays have been used by scientists for environmental testing purposes: 

· to map areas for clean-up of Superfund sites (Thomas et al., 1986) 

· to screen industrial effluents (Wang and Williams, 1988) 

· to test the effectiveness of clean-up of lead-contaminated soil (Chang et al., 1997) 

· to design clean-up strategies at a site contaminated by treatment of lumber with creosote and other compounds (Athey et al., 1989) 
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