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Procedures
1. A risk assessment form was completed and filled out with the following information: risks and

hazards involving this experiment; all hazardous chemicals, activities, or devices; the safety
precautions and procedures that reduce the risks; the disposal procedures; and sources of safety
information.

2. All safety gear was worn while interacting with the substances and plants.
3. All thirty pinto beans and 40 mL of water were added into a beaker for 8 hours overnight from

the times 11:00 pm to 7:00 am.
4. All thirty pinto beans were removed from the beaker and put on a towel to be put on the side.
5. Six separate containers were labeled “Unaffected,” “Pseudoephedrine,” “Acetaminophen,”

“Aspirin,” “Ibuprofen,” and “Bismuth Subsalicylate.”
6. 1 tablet of each OTC drug was separately ground to a fine powder using a mortar and pestle.
7. 200 mL of water was added to the container labeled “Unaffected.”
8. 200 mg of pseudoephedrine was added to the container labeled “Pseudoephedrine.”
9. 200 mL of water was added to the container labeled “Pseudoephedrine” and was stirred until the

powder completely dissolved.
10. Steps 7-8 were repeated for acetaminophen, aspirin, ibuprofen, and bismuth subsalicylate in their

respective containers.
11. 6 sheets of paper towel were torn from the roll and soaked separately in each individual

containers.
12. 5 pinto beans were placed inside each paper towel with equal spacing in between each pinto

bean. Each paper towel was folded over and placed inside a plastic bag. The plastic bags were
respectively labeled “Unaffected,” “Pseudoephedrine,” “Acetaminophen,” “Aspirin,”
“Ibuprofen,” and “Bismuth Subsalicylate.”

13. The plastic bags were sealed shut and placed under an unobstructed east-facing window.
14. The containers containing residues of OTC drugs were sealed shut and placed in a safe area.
15. Every four days, Step 10 was repeated. The pinto beans were removed from their original towels

and placed inside the new towels according to their label. Step 12-13 were repeated. All
contaminated items not in use including towels were placed in a container for safe storage, and
the container was sealed shut.

16. Every seven days, the pinto bean plants were removed from the plastic bags, and were measured
with a ruler. The length was recorded, and the beans were returned to the plastic bags.

17. Each time after handling the plants and contaminated materials, the CDC handwashing protocol
was followed.

18. Once the data was recorded for four weeks, all contaminated items or items that came in direct
contact with the OTC drugs were gathered and properly sealed in containers. All contaminated
items or items that came in direct contact with the OTC drugs were disposed of following the
city’s chemical waste disposal guidelines (. The excess OTC drugs were dropped off at



3

Materials List
- Acetaminophen (Tylenol Extra Strength Caplets - a common analgesic and antipyretic) was one

of the five pharmaceuticals that was added into the pinto bean plant water source.
- An apron was worn while handling the contaminated substances and items to provide proper

protection.
- Aspirin (Bayer Low Dose Aspirin 81 mg - a common salicylate) was one of the five

pharmaceuticals that was added into the pinto bean plant water source.
- Bismuth subsalicylate (Pepto-Bismol Chewable Tablets - a common antacid) was one of the

five pharmaceuticals that was added into the pinto bean plant water source.
- Gloves were worn while handling the contaminated substances and items to provide proper

protection.
- Goggles were worn while handling the contaminated substances and items to provide proper

protection.
- A graduated cylinder was used to measure water.
- Ibuprofen (Advil Tablets/Caplets - a common non-steroidal anti-inflammatory drug) was one of

the five pharmaceuticals that was added into the pinto bean plant water source.
- A lab coat was worn while handling the contaminated substances and items to provide proper

protection.
- A mask was worn while handling the contaminated substances and items to provide proper

protection.
- A mortar and pestle was used to ground up the medicine tablets to be mixed into the plant’s

water source.
- Paper towels was used to wrap around the pinto beans as a constant source of moisture.
- Pinto beans were used as the plants for detecting plant growth when pharmaceuticals are added

to the water source; five beans were used in the control group while the other twenty-five were
divided equally among the five OTC drugs.

- Plastic bags were used to contain the beans for the duration of the experiment.
- Pseudoephedrine (Pseudoephedrine Hydrochloride 120 mg - 12 Hour Extended-Release Tablets

- a common nasal decongestant) was one of the five pharmaceuticals that will be added into the
pinto bean plant water source.

- A scale was used to measure the amount of tablet powder to add to the pinto bean plant water
source.

- Sealable containers were used to soak the pinto beans overnight to speed up the process of
germination, to mix and store the OTC drugs and water, and to store the contaminated items.

- A Sharpie was used for labeling the containers and plastic bags.
- A ruler was used to measure pinto bean plant growth in centimeters.
- Water was used to water the pinto bean plants.
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Table 1: Length of Pinto Bean Plant Per Week
SARSEF Project Tables

https://docs.google.com/spreadsheets/d/1HMGArplI3lvTQrBC4AnBBLkCI81Cbep4EQIOXxNO4yo/edit?usp=sharing
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Table 2: Growth of Pinto Bean Plant Per Week
SARSEF Project Tables

https://docs.google.com/spreadsheets/d/1HMGArplI3lvTQrBC4AnBBLkCI81Cbep4EQIOXxNO4yo/edit#gid=0
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Table 3: Average Growth of Each Pinto Bean Plant Growth
SARSEF Project Tables

https://docs.google.com/spreadsheets/d/1HMGArplI3lvTQrBC4AnBBLkCI81Cbep4EQIOXxNO4yo/edit#gid=0
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Photos of Pinto Bean Plants
Pinto Bean Plants (Unaffected)
Week 0

Week 1
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Week 2

Week 3
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Week 4

Pinto Bean Plants (Pseudoephedrine)
Week 0
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Week 1

Week 2

Week 3
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Week 4
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Pinto Bean Plants (Acetaminophen)
Week 0

Week 1

Week 2
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Week 3

Week 4
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Pinto Bean Plants (Aspirin)
Week 0

Week 1
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Week 2
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Week 3

Week 4
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Pinto Bean Plants (Ibuprofen)
Week 0

Week 1

Week 2
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Week 3

Week 4
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Pinto Bean Plants (Bismuth subsalicylate)
Week 0
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Week 1

Week 2
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Week 3

Week 4
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