TOTALLY TOXIC! Science Outreach Activity
Developed by: Christine Curran, PhD
Assistant Professor, Biological Sciences, Northern Kentucky University

Ohio Valley Society of Toxicology K-12 liaison
Activity length: 1 hr.

Target audience: Middle school

Group size: Works best in groups less than 30. Students work in teams of 3-4.

Required materials: Poison labels (1 per participant), 3x5 index cards, household items (suggested list shown below, glass bottle containing water labeled “poison”, demonstration bottle with standard lab warning labels. Copies of work sheets for all groups (see below). Paper and pens for students. Litmus paper.
Suggested household items:
· Food: vinegar, nutmeg, potatoes, tomatoes, nectarines/plums/cherries

· Misc: fluoride toothpaste, cigarettes, alcohol, polygrip/denture cream

· Cleaning products: toilet bowl cleaner, air freshener spray, shower cleaner, bleach, ammonia, etc.

· Over-the-counter products: acetaminophen, ibuprofen, vitamin A, multi-vitamins
INTRODUCTION: Speaker explains the field of toxicology (I actually show my Caseratt and Doull “Basic Science of Poisons” which was a great ice-breaker!) and their research interests. Since some of the products in my show-and-tell cause birth defects (e.g. Vitamin A overdoses), I also introduce the field of teratology by showing the Teratology Society’s “Primer.” We then discuss how to recognize poisons in the home (show warning labels such as Mr. Yuck, skull and crossbones, etc.)
ACTIVITY ONE
Household products are arranged around a table with one blank 3x5 card next to each item. Students each receive one poison label and are told to go on “Poison Patrol” making sure that each toxic item gets a sticker. Students are encouraged to read the fine print on the labels to gather as much information as possible before making their final decision.

DEMO/PRACTICE: The speaker and one student choose the first toxic item (usually the toilet bowl cleaner which has LOTS of clear warning labels on the front). Then, the teams place their stickers. If ALL suspected toxic items have labels, the remaining students are told to place their stickers on the MOST TOXIC items of all.

REVIEW: The speaker looks for some correct and incorrect items. Selections are made to highlight key points in toxicology:

1. The DOSE makes the poison! Vitamin A is good for this as well as vinegar and nutmeg. Finally, I do a “public service” explanation about alcohol poisoning and the 21-drinks on your 21st birthday problem.
2. Know your target organ! I use ibuprofen v. acetaminophen typically to identify the kidney and liver as important detoxifiers in the body. Cigarettes are easy for the lungs.

3. YOUR age and medical history could make your more susceptible. I use the air freshener (find the asthmatic warning buried on the back!) to show how common products might seem safe, but aren’t necessarily good for you. I also talk about why potatoes and tomatoes aren’t good for me (excess potassium in the diet and impaired kidney function).
4. The ROUTE of exposure is important. Manganese is a good example here, because it’s in most multi-vitamin/mineral tablets.

5. SYNERGISTIC EFFECTS: Although I don’t use the word, I do explain how Tylenol+Alcohol ( GREATER effects than either item alone and cite ER statistics on the number of individuals who die each year from accidental overdoses after drinking.
ADDED BONUS IF TIME: I show a table with a number of chemical compounds and ask the students to guess which item on table contains ALL of those chemicals. 

PUNCH LINE #1: Everything on the table is toxic, because THE DOSE MAKES THE POISON.

PUNCH LINE #2: I choose the cigarette as most toxic, because it contains 60 known carcinogens. I mention a few, and the teachers usually add their comments as well.
PUNCH LINE #3 FOR ADDED BONUS: It’s the tomato! The compounds are the chemicals that make it smell and taste so good.
NOTES: Be sure to congratulate the Poison Patrol for a job well done! Choose enough items to make a few key points, and adjust according to student interest. Make sure you wrap up in time to allow 30 minutes for Activity #2. Point out how difficult it is to find/read the warnings! 

ACTIVITY TWO
INTRODUCTION: Now that the Poison Patrol is warmed up, you ask for their help in solving a mystery! Show the students the bottle of clear liquid with the poison label. Give each team a copy of the worksheet (see below) and a paper and pen for writing down their questions. Students brainstorm to come up with 3 questions about the case and mystery poison. When students are ready, the team sends a representative to “Ask the Toxicologist” their questions. Explain that students can test to see if the liquid is a strong acid/base with their litmus paper, but that counts as one question. Groups work independently in a race to see who cracks the case first. If they can’t solve the case with their first set of questions, they have to come up with new questions until the case is solved. “What’s in the bottle?” is NOT an allowable question. Students are not allowed to sniff the contents, because we don’t know what’s in the bottle and that wouldn’t be safe!
NOTES: If time is running short, it’s okay to share information across teams (i.e. “bring in new collaborators!). I give the group that cracks the case first a small prize (pens from tox organizations or the university). Congratulate them whenever they use their newfound tox knowledge (i.e their questions actually center on the DOSE, route of exposure, potential interactions, medical history, etc.).

SUMMARIZE:  The DOSE makes the poison. Even everyday items can be toxic under the wrong circumstances. Review groups at highest risk of water intoxication and what happens to the body. Leave agreeing that toxicology is a pretty cool field and a lot of fun.

Proposed adaptations for high school

· Expand program to 90 minutes

· Conduct more extensive testing on “poison”

· Comparison of clear liquids

ACTIVTY #2 WORKSHEET

The Strange Case of Jennifer Strange 
Age: 28

Personal: mother of 3

Sex: female

Location: Sacramento, CA

Died: Jan. 12, 2007

What we know: She left work crying and complaining of a headache. Hours later, she was found dead in her home.

