GSK Science in the Summer™

Be a Chemist!

This summer, your child is invited to play the role of a
scientist—a medicinal chemist—to explore basic concepts
of chemistry and solve a real-world problem.

Welcome to GSK Science in the Summer,
brought to you at home this year in partnership

between GSK and The Franklin Institute! MEDICINAL CHEMIST

This free summer science program aims to inspire

the next generation of scientists and engineers by
inviting children to experience real science careers by
practicing science skills and using real science tools—
all while having fun!

This at-home science activity is supported by a

series of online resources, including videos and a live,
interactive virtual experience with a Franklin Institute
science educator.

Here is the recommended sequence for your GSK
Science in the Summer Be a Chemist experience:

1. Start by watching short introductory videos to
help your child set up their lab and learn about
their research project. Find these videos at
scienceinthesummer.fi.edu by clicking on the
“Medicinal Chemist” image.

2. Do your at-home experiments, using the guide
in this booklet and the provided science materials.
Remember to follow the safety guidelines during
all activities.

3. Join a live Medicinal Chemist Team Meeting
to share the results of your research with a Franklin
Institute educator and other GSK Science in the
Summer participants. Information for how to register
will be sent via email. For more information, visit
scienceinthesummer.fi.edu/phila.
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Medicinal Chemist MATERIALS

You are a medicinal chemist working for a Science Materials: Additional Materials:
company that makes medicines for upset e Lab notebook * Table or other flat place
stomachs. Your job is to find the best combination e Effervescent antacid tablets to work

of chemicals to make a new medicine— * Small paper cups * (Optional) Tray or table

an effervescent antacid tablet. e Pipettes sv%\’riggg;g E:)c;;e;i)lllcs)ur
° Well pla.te (plate_with . Water
circular indentations) _ o
e \Wooden craft sticks ‘ E;ZZZZZN liquid

¢ Baking soda
e Cream of tartar
* Powdered sugar

¢ Vinegar
e Pencil

e Two spoons

Lab Safety

1. All the chemicals you will use in this activity are safe to touch and can be washed down the sink drain
or thrown in your regular trash when you are finished.

2. While the chemicals aren't harmful, you should still follow these lab safety rules:

e Don’t touch your face or eyes with hands that have touched the materials.
Some of the materials could irritate your eyes.

e Wash your hands with soap when you finish, or whenever you take a break to do something else.

e Don’ttaste the materials or put them in your mouth for any reason.

Lab Prep
1. Gather your supplies. Make sure you have all your science tools and materials from the list above in one place.

2. Set up your lab space. Find a table or other flat surface that you can safely work on. If you
have something like a baking sheet or school lunch tray with raised sides, that makes a
good “lab station” to do your experiments on and contain any spills. If not, you may want to
cover your lab surface with paper or plastic, or keep some towels handy to wipe up spills.

3. Prepare your craft stick scoops. Use a pencil or pen to draw a line across the end of one
of the wooden craft sticks, about V4-inch from the end (about the width of a pencil). Make
sure the line is dark and easy to see. Use that stick as a guide to draw a line in the same
place on the other sticks in your materials.

4. Label your tools. You will use pipettes to measure liquid ingredients (vinegar and water)
and wooden craft stick scoops to measure powders (baking soda, powdered sugar, and
cream of tartar). To keep the chemicals from accidently getting mixed together, you should
use a separate pipette or scoop for each material. Mark or label them (like “v" for vinegar,
“b" for baking soda, and so on) so you don't mix them up.

5. Practice your technique. Try using the pipette and the scoop a few times until you can easily measure small
amounts with them:

e Squeeze the bulb of the pipette, put the tip of the pipette in the liquid, and let go of the bulb to let it fill up.
Then, squeeze the bulb gently to let one drop at a time come out of the tip.

e Use the wooden craft stick to scoop up a small amount of powder, up to the marked line. Shake or tap it gently
to knock off any extra powder until the amount of powder fits between the line and the end.

6. Look at the medicinal chemist picture on page 12 in your lab notebook and read about what medicinal chemists
do. What do you think you will do in this activity that is like what a real medicinal chemist does?


https://www.amazon.com/Equate-Effervescent-Antacid-Tablets-Alka-Seltzer/dp/B0016N8XY0/ref=sr_1_8?crid=371MHF1HHC5EJ&dchild=1&keywords=effervescent+antacid+tablets&qid=1592336889&sprefix=effervescent+antacid%2Caps%2C257&sr=8-8
https://www.amazon.com/SOLO-Paper-Medicine-Cups-oz/dp/B001EUANWU/ref=sr_1_5?keywords=2+oz+paper+cups&qid=1572111833&sr=8-5
https://www.amazon.com/GLE2016-Disposable-Graduated-Transfer-Pipetting/dp/B01MXLZ8YY/ref=sr_1_5?crid=2DW635YGJKNLV&keywords=2ml+transfer+pipettes&qid=1572115553&s=industrial&sprefix=2ml+transfer+pipettes%2Cindustrial%2C138&sr=1-5
https://www.amazon.com/EarthOx-Sterile-Tissue-Culture-Treated/dp/B074JH33B3/ref=sr_1_4?crid=29AQ6B1JIOYIQ&keywords=12+well+plates&qid=1572115021&s=industrial&sprefix=12+well+plates%2Cindustrial%2C167&sr=1-4
https://www.amazon.com/Craft-Sticks-Natural-Popsicle-Wooden/dp/B07NQBHHVN/ref=sr_1_1?crid=4M1DE0IYJVLB&keywords=popsicle+sticks&qid=1580225333&sprefix=popsicl%2Caps%2C174&sr=8-1
https://www.amazon.com/Arm-Hammer-Baking-Soda-16/dp/B000PYF8VM/ref=sr_1_3?keywords=baking+soda&qid=1580224534&sr=8-3
https://www.amazon.com/Pure-Organic-Ingredients-Gluten-Free-All-Natural/dp/B07GFQ394H/ref=sr_1_12?keywords=cream+of+tartar&qid=1580224588&sr=8-12
https://www.amazon.com/Domino-Powdered-Sugar-32-oz/dp/B00JYMEOZ2/ref=sr_1_2?almBrandId=QW1hem9uIEZyZXNo&fpw=alm&keywords=powdered+sugar&qid=1580224711&sr=8-2
https://www.amazon.com/Heinz-Distilled-White-Vinegar-gal/dp/B000RO08L0/ref=sr_1_12?almBrandId=QW1hem9uIEZyZXNo&crid=2ANC7H3RB8QHR&fpw=alm&keywords=distilled+white+vinegar&qid=1580224780&s=amazonfresh&sprefix=distilled+w%2Camazonfresh%2C162&sr=1-12

Part 1: Research
First, find out how effervescent antacid tablets look and behave by studying an example:

1. Take one of the antacid tablets out of its package and make some observations. What does it look like?
What does it feel like? Write or draw your observations on page 3 of your lab notebook.

2. Break the tablet into four pieces and put one of the pieces in a small paper cup. Use a pipette to add a few drops
of water on top of the tablet piece. What do you notice?

3. Add more water to the cup until the tablet piece is fully under water. Observe what happens to the tablet in water.
How does the tablet change? How does the water change? What else do you notice? Record your observations in
your lab notebook.

4. Think about the observations you've made. What will your new chemical combination need to look like or do in
order to be like the antacid tablet?

Part 2: Testing

Next, test some different chemicals to find the combination that looks and behaves most like the antacid tablet
you studied:

1. Use the well plate to test different combinations of the four chemicals in your materials (vinegar, powdered sugar,
baking soda, and cream of tartar) and observe how they behave. Start by choosing two chemicals to test together.
Add a small amount of each chemical (a few drops or one small scoop) to the first well in the well plate. As you
add each chemical, make sure the end of the pipette or scoop doesn't touch any material that is already in the well
plate to prevent contamination.

2. Observe what happens. Do the materials mix or change? What happens if you add water to them, like you did with
the antacid tablet? Use the chart on page 3 of your lab notebook to record which chemicals you put in the first
well, and what results you observed.

3. Try different combinations of chemicals in each well, and make sure to record in your notebook what you put in
each one. Here are some things to think about during your testing:

» How well does each combination of chemicals match how the tablet looked and behaved?

» Is there a combination of two chemicals that behaves most like the tablet?
What about a combination of three chemicals?

» Did you try every possible chemical combination?
How could you tell?

4. Decide which combination of the chemicals you tested is the
best choice for making an effervescent antacid tablet. Why
do you think it is the best choice? How does it compare to the
antacid tablet you observed in Part 1 of this activity?




Part 3: Scale up

Now you’ll need to scale up your chemical combination: figure out how much of each chemical you need, so
that your combination behaves the same way as the antacid tablet. You’'ll use dish soap to turn the bubbles
into a foam you can see. Then you can test your formula and see if it creates the same amount of foam:

1. Add water to two clean paper cups until it is about %2 inch high on the sides (about the width of your finger).
Use a pencil or pen to mark the water level on the outside of the cup. Add two drops of liquid dish soap or hand
soap to each cup and swirl the cup gently to mix it in. Try not to make too many bubbles yet!

2. Take one of the tablet pieces left from Part 1 (V4 of a tablet) and crush it between two spoons until it is a powder.
Add it to one of the cups. Watch until the foam stops rising, and mark on the outside of the cup how high the foam
reaches.

3. Make a prediction about how much of each of your chemical ingredients you'll need to make the same amount of
foam as the piece of tablet. Add those amounts to the second cup of soapy water. Watch the foam and mark how
high it reaches on the cup.

4. Did your formula make the same amount of foam as the tablet piece? If it
made too much or too little, choose a different amount of ingredients and
try again. (Empty and rinse out the cups with water before refilling.) Keep
trying until you have a formula that makes about the same amount of foam
as the tablet piece in your first cup.

5. Once you know the amount of chemicals that matches a piece of the tablet,
think about how much you would need for a whole tablet. How could you
figure that out? (Hint: If your tablet piece was V4 of a tablet, how many
pieces would make a whole tablet? How much of each chemical would you
need to match four tablet pieces instead of one?)

6. (Optional) Make a plan for testing a whole tablet and a whole tablet’s-worth
of your chemical combination. Predict how much foam a whole tablet will
make. Will you need larger containers to test in? How will you contain any
overflow? How much water and soap will you add? How will you measure
the foam? Try out your plan and compare the results. Did your chemical
combination make the same amount of foam as a whole tablet?

Part 4: Reflect

1. Think about the results of your research, testing, and scale-up of your medicine. What advice would you give to the
medicine company about how to make an effervescent antacid tablet? Which combination of chemicals would you
recommend they use? How much of each chemical? Why do you think this is the best formula?

2. Think about how you were like a medicinal chemist in this activity. What did you do that might be like what a medicinal
chemist does? What science skills did you use? Use page 2 in your lab notebook to draw or write about your
ideas. Add some skill stickers from the sticker sheet to show some of the science skills you used in this activity.

3. Find out more about being a chemist! Try out the three other chemist activities featured in your lab notebook using
the other Be a Chemist videos and activities found at scienceinthesummer.fi.edu. Or, check out some of the books
and websites listed on the back of your lab notebook.

Want even more science? The Franklin Institute has created Franklin@Home (fi.edu/franklin-at-home),

a series of science videos, do-at-home experiments, and live virtual science experiences that allow you
and your family to continue discovering, exploring, and experimenting at home all summer long!

@ frankline-HQME





