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WELCOME TO WELLCOME!

This badge is a collaboration between Girlguiding Dundee and the Wellcome Centre for Anti-
Infectives Research (WCAIR). The Centre is part of the School of Life Sciences at the University
of Dundee. The activities have been created by scientists who work on the development of new
medicines to treat infectious diseases. We would like to thank everyone who has been involved
for all of their hard work.

THE WELLCOME CENTRE FOR ANTI-INFECTIVES RESEARCH
WCAIR was established in 2017. We want to tackle the urgent need for drug discovery research
against Neglected Tropical Diseases, or NTDs.

Have you ever wondered how a new medicine is made? What steps are taken by research
scientists to design and develop a new medicine? Why is it important to develop new medicines?
With this challenge pack, we hope to explore these questions and make understanding the drug
discovery process fun and accessible for all in Girlguiding. We’d also like to encourage girls to
consider a career in science.

Image credit: Dominic Glasgow, University of Dundee

THE CHALLENGE

We have set up the challenge so that there is as much variety as possible for all sections. They
are planned to allow girls to take part in tasks as individuals, in small groups or as a whole unit.
The activities have been written in a format that is easy to understand to encourage the girls
to take the lead, much like the new programme activity cards. The tasks are split into four
categories:

Medicines and Infectious Diseases
Medicines and the Lab

Medicines and the Body
Medicines and Me
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Girls can choose to do as many tasks from each category as they like. We suggest a minimum
of one activity from each section plus:

¥ Rainbows: 1 extra activity

¥ : 2 extra activities
¥ Guides: 3 extra activities
¥ . 4 extra activities

¥ Adults: 5 extra activities

50% of the profits of the challenge will go towards Girlguiding Scotland’s work in Africa where
infectious diseases are prevalent. The remainder will go towards Girlguiding Dundee Financial
Assistance Fund to help units who are struggling.

We have prepared some very short evaluation forms, which are at the back of the pack. There
is one for before you start and after you finish. It’s vital for us to know how well the activities
are working, and to show people who support our public engagement that we’re really making
a difference.

If your unit makes anything cool that you’d like to share with us, or you’d just like to say hi,
please do tweet us at @WCAIRDundee and @GirlGuidingDund using #MedicineMakerBadge.
Please note, the most up to date pack version should always be on Girlguiding Dundee’s
website.

FUN FACT

Keep an eye out for Medi. She’ll
provide fun facts and interesting
information along the way!

Original Medi image credit:
iStock.com/siridhata

University
of Dundee Pagelzl

¥ The University of Dundee and Girlguiding Dundee



@ WE DISCOVER, WE GROW mm
Girlguiding centre )
Dndes anti-infectives

MEDICINE MAKER BADGE ORDER FORM

Unit:

County:

Leader’s Name:

Address

(for delivery):

Email:

Total number of badges @ £1.00 each: £

Please add the following amount of postage depending on how many badges you order:

1 - 40 badges £2.50 !

40 - 100 badges £3.50 !

For international orders and those with larger numbers, please contact for postage costs.

Local Dundee orders can be collected from the Dundee Guide Shop by arrangement.

Total Amount Paid: £

Payment Method: cheque payable to “Girlguiding Dundee Medicine Maker badge”
Bank Transfer to account no. 18680266
Sort code 80-22-60
Paypal to “Medicine Maker Badge”

Please return this order form either by email to “medicinemakerbadge@gmail.com”

or by post to Medicine Maker Badge Orders, 3 Glenfeshie Road, Dundee. DD5 3XB

University
of Dundee Pagels]

¥ The University of Dundee and Girlguiding Dundee



WE DISCOVER, WE GROW

®Girlguiding oen_t_ e
anti-infectives
research
Welcome to WellCOmME! .t e e 1!
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Medicines and INfectious DISEASES .....ccccccvcviiiiiiiiiicis et eeeaaaa 5!
Infectious diseases of the world s G R A e 6!
How are diseases transmitted? R, |, G.iiieiiiiiiiiieie e .. 8!
Making felt microbes |, G, R, At e aeeeeeaaa, 9!
Modelling bacteria R, ..o e eeeeeer———— 12!
Build a biofilm R, it e e 14!
Resistance is futile? R, s A —————— e, 16!
Medicines and the Lab ......cccociiiiiiiiiiiiiiies s e 18!
Designalab coat R, .ot s e ——— 19!
Discovering chemical reactions R, , G, B, A iiiiiiiiiiieiiiee e 20!
Unlocking new medicines R, |, G, R, A coriiiiiiviiiiie e 21!
Modelling molecules R, R 23!
Rainbow MOSqUItOS R, oot e eeeeeee———— 26!
Bacterial ColonNIeS R, oo e e —————— 30!
Testing new medicine molecules Bdo they work? |, G, B, Acoiiiiiiiiiiieiiiees e 32!
Medicines and the BOAY ......cccccoiiiiiiiiiiiiiiis e e e 34!
Build @ body R, ) G, By A eeeeceeeceeeieneiieiies oo e 35!
Capsuleds COMINGR, |, Gurvvceeveeeceecicieiees e e s 37!
Making blood R, i iiiiiis e e —— 38!
Hitting the right target DA s s 39!
EXplOriNg PH 1, G, R, A e aeeeeare——— 42!
How to dissolve a mediCine R, |, G et eeaens 44!
MediCiNeS aNd ME ...cooiiiiiiiiiiiiiiiiiiiis e e 46!
Draw @ SCIENLISE R, oo iiieiiiiiie e e 47!
Design your own medicine container R, , G.cciiiiiiiiiiiiieiies e 48!
DNAAQNAd ME |, G, ) Acoiiiieeeeiiie et e 50!
WOMEN IN SCIENCE G, 2, A eeeeiiiieiies et eeevrin e 52!
Visitavirtual [ab R, |, G, B, A et e 541
Visita science centre or museum R, , G, B, A i e 57!
RESOUICES....ccoiiiiiiiiiiiiiiiiiiiis ettt eeeeeeee e aaeeeees 59!
GIOSSANY eviiiiiiiiiiii i iiciiiiiiiiie et eeeeear s aaeeaaen 69!
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MEDICINES AND INFECTIOUS DISEASES

Infectious diseases are caused by tiny living things such as bacteria, viruses, fungi or parasites.
We sometimes call living things “organisms’. Many of these organisms live in and on our bodies.
They are usually harmless, but sometimes they may cause disease. They can be passed from
person to person, by bites from insects or animals, or by ingesting contaminated food or water.

"#$%& W0)*+,-".)+,/),0%'0.)*1+%', 2'#'3%. /4" #- # O#+#/ . *%'56'7+8' 9L #*A#" #-%4»2 @

Many infectious diseases, such as measles and chickenpox, can be prevented by vaccines.
Frequent and thorough hand-washing also helps protect you from most infectious diseases.

Some diseases are more common in different parts of the world. During this section you will
learn about different diseases. You can also discover where they are found, what medicines
help, what these organisms look like and how they are spread.

ACTIVITIES WITHIN THIS SECTION
Infectious diseases of the world
How are diseases transmitted?
Making felt microbes

Modelling bacteria

Build a biofilm

Resistance is futile?

University
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INFECTIOUS DISEASES OF THE WORLD

WE DISCOVER, WE GROW

AIM OF ACTIVITY
To learn about what infectious diseases are and where they are found.

ABOUT THE ACTIVITY

Infectious diseases are caused by tiny living things like bacteria, viruses and parasites. In this
activity, a number of infectious diseases need to be placed onto a map to show where they are
most common. Answers are found in the notes section.

WHAT YOU’LL NEED
¥ Qutline of world map
¥ Disease names
¥ Pins

WHAT TO DO
1.! Begin with a discussion about where diseases are found in the world. What do you
know about them to begin with?
2.! Place your list of diseases alongside your world map. Guess where each disease is most
commonly found by placing the name next to the area of the map.

Image credit: Karen Dowers, WCAIR

3.! Discuss why those decisions were made, then check against our handy answer sheet.
Were you right?

University
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Find out more about one disease and design a poster to tell others more about it.

Older girls might also want to play with our app, This is Disease Lab. It’s available for free on
Google Play Store and iTunes, and you can check out our website at wcair.dundee.ac.uk for
links and more information. We think it’s the most infectious game in the world!

NOTES FOR LEADERS

There are lots of diseases around the world! These are a few of the most common. You can find
out more information by looking at encyclopaedias, or on the internet. Do be careful with online
information; it may be out of date, or it may simply be wrong! Sources like the NHS, the CDC
in the United States and the World Health Organisation tend to be the most thorough and

reliable.

Disease

Main area

Cause

Measles

Africa & Asia

Virus

Lyme disease

Europe & North America

Bacteria (Tick Bite)

Tapeworm South America, Africa & Asia Parasite
Chickenpox Everywhere Virus

Strep. throat Everywhere Bacteria

HIV Africa Virus

Flu Asia Virus

E. coli Everywhere Bacteria

Malaria South America, Africa & Asia Parasite (Mosquito)
Tuberculosis South America, Africa & Asia Bacteria

égzitbeiggc resistant Everywhere Bacteria

Ebola Africa Virus

You could do this activity all at once, or you could do it over a few weeks, gradually building

up your own world map.

University
of Dundee
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HOW ARE DISEASES TRANSMITTED?

AIM OF ACTIVITY
To explore and recognise how different infectious diseases are spread.

ABOUT THE ACTIVITY

This activity will explain how different infectious diseases can be spread by using malaria as an
example. Malaria is a life-threatening disease. It is transmitted via a mosquito bite. It can be
prevented by the use of mosquito nets. For those who are infected there are medicines
available, but the parasites are rapidly finding ways to survive them. The rise of resistance in
malaria is one of the main reasons why we are trying to make new anti-malarial medicines.

WHAT YOU’LL NEED
¥ Ball
¥ Large, open space.

WHAT TO DO
This game is a variation on tig/tag.

1.! Nominate one girl to be a doctor and one girl to be a mosquito.

2.! Mosquitos ‘spread’ the disease by tagging the other girls. Once “bitten’, the girls must
act ill and stand with their legs apart.

3.! The doctor ‘cures’ the girls that have been “bitten’ by rolling the ball through their legs.

4.1 Once saved, the girls can run around again.

5.! The doctor loses if all the girls are infected.

TAKE IT FURTHER
Why not try the game without any doctors or with extra mosquitos? What happens?

This game can also be used to explain the transmission of other diseases:

Tuberculosis (TB) is spread by coughs and sneezes. Why not have the girl who is “It” tag the
girls by pretending to cough. Don’t actually cough on each other, though!

WCAIR is trying to make new medicines to help people with Leishmaniasis and Chagas’
disease. Leishmaniasis is a disease spread by sandflies. Chagas’ disease is carried by an insect
called a kissing bug. It crawls around houses made from things like wood and mud, and bites
people. Is there a way of modifying the game to include these

diseases?

FUN FACT

Only female mosquitos transmit malaria, as they are the only ones who
bite. They need a blood meal so that their eggs can mature fully. Male
mosquitos only eat things like nectar and honey dew.

University
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MAKING FELT MICROBES

AIM OF ACTIVITY
To discover what parasites look like by creating your own felt microbe.

ABOUT THE ACTIVITY

Microbes are the small living things, or micro-organisms, that cause disease. They are so tiny
that they can only be seen under a microscope. They can take different forms: bacteria, virus,
parasite and more! In this activity, you will make your own microbe which is thousands of times
bigger than its actual size.

Image credit: Dr. Fiona Bellany, WCAIR
You can make either:

¥ The leishmania parasite, whose proper name is L. Donovani, which is transmitted
through the bite of a sandfly

¥ Malaria, a parasite which is transmitted by mosquitos

¥  The parasite which causes Chagas’ disease, called T. cruzi, which is spread by kissing
bugs

¥ Tuberculosis (TB), a bacterium that can be transmitted through coughing and
sneezing. It mainly affects the lungs and throat.

WHAT YOU’LL NEED
¥ template (found a back of the pack)

¥ paper
¥ pen
¥ felt
University
Page]9
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¥ googly eyes

¥ needle and pins
¥ thread
¥
¥
¥

wool
stuffing
glue gun or fabric glue

WHAT TO DO
1.! Decide which microbe you would like to make.
2.! Draw around your template onto felt. Remember for leishmaniasis and malaria to do
two copies of the template.

Image credit: Dr. Fiona Bellany, WCAIR

3.! Cut out your shapes - we’d recommend pinning the template to the felt to make it
easier to cut.

4.1 Sew the pieces of felt together. Remember to leave a space at the end for the stuffing
to go in.

University
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Image credit: Dr. Fiona Bellany, WCAIR

5.1 Stuff your microbe.
6.! Finish sewing the pieces of felt together.
7.! Glue on the googly eyes plus any extra features your microbe has.

Image credit: Dr. Fiona Bellany, WCAIR

8.! Enjoy your felt microbe. Why not compare what you’ve made to images found when
you look under microscope? There are lots of them to be found on the internet.

NOTE TO LEADER
We would recommend for younger girls to make either leishmaniasis or malaria. Older girls
would be more suited to making TB or Chagas’ disease.

University
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MODELLING BACTERIA

AIM OF ACTIVITY
To make your own bacterium and find out about what bacteria do.

ABOUT THE ACTIVITY
Bacteria are a type of living thing that are so small we can only see them with microscopes.
When there are lots of them, we talk about ‘bacteria’, and if it’s just one we say ‘bacterium’.

There are millions and millions of different kinds of bacteria. They live in water, on plants, in
the earth and even on us! You might think of them as being bad. Some do indeed cause diseases,
but lots of them are good. They help keep us healthy, for instance by helping to digest our food
and get lots of the vitamins that we need.

For this activity, you can make your own bacterium out of Play Doh and other crafting materials.

WHAT YOU’LL NEED
¥ Petri dish, or other small plate to hold your creation
¥ Play-Doh or Plasticine
¥ Other crafty materials, like sequins, pipe cleaners, and even googly eyes.
¥ Pictures of real bacteria can help you to add realism

Image credit: Matthew O’Donnell @ PeachSnaps Photography, Dundee

WHAT TO DO
1.! Look at some pictures of bacteria, or imagine what yours might look like.
2.! What does your bacteria do? Does it help digest food, or does it make people sick?

University
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3.! Where does your bacteria live? Is it in on our skin, in our intestines, or on another
plant or animal?

4.1 Once you’ve worked that out, it’s time to get making! Take a Petri dish, or some other
small plate, and start shaping your bacteria out of Play Doh or similar.

5.1 You can add other details to bring it to life. Some bacteria use bits that stick out to
move themselves, a little bit like oars. We call these flagella. You could use pipe
cleaners to make some.

6.! Bacteria don’t have eyes, as they’re each only one cell, but if you want to make your
bacterium cuter you can add an eye, or two, or three - however many you fancy,
really.

WE DISCOVER, WE GROW

TAKE IT FURTHER
Instead of making your bacterium from Play Doh, why not try making it using different
materials? Perhaps a pom-pom...

Some bad bacteria have found ways to survive an attack from antibiotics, medicines that
normally kill them. We call these antibiotic resistant bacteria in scientific labs, but newspapers
often call them superbugs. Can you make
your bacteria into a superbug?

FUN FACT

Bacteria have a tough cell wall that
gives them their shape and protects
them from attack...usually.

University
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BUILD A BIOFILM

AIM OF THE ACTIVITY
To consider biofilms and the role they play in diseases.

ABOUT THE ACTIVITY

Biofilms are communities of microbes that live on a variety of both natural and manmade
surfaces. You have probably encountered biofilms before - the dental plaque that forms on your
teeth and causes cavities is an example of one. So is the film that you scrub off your toilet
bowl!

We sometimes call biofilms ‘bacterial cities’ because it’s a good illustration of what a biofilm
is - lots of different types of bacteria and other microbes growing together on a surface. They
cooperate and even communicate with one another in order to maximise their chances of
survival.

Image credit: Ali Floyd, WCAIR

Biofilms give bacteria protection from outside elements. A biofilm forms when bacteria attach
to a surface and then produce a sticky, sugary matrix known as "extracellular polymeric
substances", or EPS. The EPS surrounds the bacteria and allows them to form three-dimensional
colonies which are protected against things that would otherwise kill them, like antibiotics. It
has been shown that biofilms are resistant to doses of antibiotics over 1000 times stronger than
those needed to kill free-floating bacterial They also make it harder to remove the colonies
with physical force, like with a toothbrush or toilet brush.

University
P 14
Of Du ndee I The University of Dundee and Girlguiding Dundee noe I I



wellcome

D Girauicing centre
e anti-infectives
research

There are several different ways you can model biofilms. We have lots of ideas on our website:
http://www.lifesci.dundee.ac.uk/sites/www.lifesci.dundee.ac.uk/files/Biofilms teacher qui
de.pdf One of the easiest and most fun for large groups is with paper cut-outs.

WHAT YOU’LL NEED

¥ shapes from resource pack
¥ colouring pens and pencils
¥ blu-tac or other way of sticking them up
¥ awall or poster board to make your biofilm on
WHAT TO DO
1.! Cut out the bacterial shapes from the template, either with the girls present or in

advance

2.! Colour in the bacteria, or write a message on them. If you have a fun fact, or a
science question, it can be a great way of getting the girls to share them

3.! Stick the bacteria up on a wall or other surface.

4.1 Share your work with the wider world, either by showing it off to parents or putting it
online. Don’t forget to use #MedicineMakerBadge so that everyone else can see it! Say
hi to us on Twitter - we’re @WCAIRDundee and @GirlGuidingDund.!

University
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RESISTANCE IS FUTILE?

AIM OF ACTIVITY
To consider how antibiotics work and explore antibiotic-resistant bacteria.

ABOUT THE ACTIVITY

Antibiotics are medicines used to prevent and treat bacterial infections. Sometimes, bacteria
can change to be able to survive an antibiotic attack. One common cause for this is people
using antibiotics when they have a viral infection. It can also happen if you don’t take all of
the antibiotics a doctor prescribes - you’ll kill the weaker bacteria but the strongest will survive
and re-grow! When this happens, we talk about the bacteria as being antibiotic resistant. Only
it is resistant - not the people or animals they infect.

If these bacteria infect humans or animals, the infections they cause are harder to treat than
those caused by non-resistant bacteria. Antibiotic-resistant bacteria are one of the biggest
challenges facing medicine in the 21° century, so always do what your doctor tells you with
medicines.

This game is intended to show that some bacteria are not affected by the antibiotics.

WHAT YOU’LL NEED
¥  Marshmallows to be bacteria
Hard-shelled sweets to be resistant bacteria
Cocktail sticks to be the antibiotics
Post-it notes

¥
¥
¥
¥ Marker pen

WHAT TO DO
1.! Place marshmallows and cocktail sticks on a clean table with a post-it note explaining
what they represent.

Image credit: Karen Dowers, WCAIR

University
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2.! Explain that for the antibiotic to work it must break the surface of the bacteria. Can
the girls pick up the bacteria with the antibiotic?
3.! Now add the hard-shelled sweets onto the table and label them.

Image credit: Karen Dowers, WCAIR

4.1 Now try to pick up the antibiotic resistant bacteria with the cocktail stick. It’s pretty
tricky. What happens when you mix the resistant bacteria in with the normal ones?

TAKE IT FURTHER
Play BrainPOP movie Antibiotic Resistance game, available online:
https://www.brainpop.com/games/antibioticresistancegame/

Scientists are trying to make new medicines to work against antibiotic resistant bacteria. Some
of them work by different ways than older antibiotics. Can you think of a way of picking up the
hard-shelled sweets?

Can you explain to the rest of your group what causes resistance? What can you do to help the
problem?

University
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MEDICINES AND THE LAB

Every medicine used today has been developed by a team of scientists in a lab. It can take
many years to achieve - on average, it takes 15 years and up to £1.5 billion to take a medicine
from an initial idea to being approved as a treatment.

Image credit: Mr Drew Photography/Mr.Droogle

In the Wellcome Centre, lots of different kinds of scientists work together to make new
medicines. Each one is an expert in their type of science. For example, there are:

¥ Chemists who make the medicines in the lab using chemical reactions

¥ Biologists who can test the medicine against the disease and tell the others if it works

¥ Computational scientists who look at the shape of different chemicals using powerful
computers. This lets us know what shape the medicine needs to do its work.

Only by these scientists working together in a team can we develop new medicines

We use lots of different techniques in the lab. Some of them are to make the medicines, and
others test if the medicine works. During this section you can discover some of the different
ways our scientists work.

ACTIVITIES WITHIN THIS SECTION

¥ Design a lab coat

Discovering chemical reactions

Unlocking new medicines

Modelling molecules

Rainbow mosquitos

Bacterial colonies

Testing new medicine molecules - do they work?!

University

Page] 18|
Of Du ndee ¥ The University of Dundee and Girlguiding Dundee



@ WE DISCOVER, WE GROW mm
Girlguiding centre )
Dirdec anti-infectives

DESIGN A LAB COAT

AIM OF THE ACTIVITY
To consider the safety equipment that scientists need to wear in a lab

ABOUT THE ACTIVITY

Staying safe is one of the most important aspects of working in science. There are chemicals
and other things which could be nasty if they touch you. Fortunately, we have lots of different
equipment to make sure we stay safe, clean and happy! This includes:

¥ safety glasses
¥ gloves

¥ hair ties

¥ sensible shoes
¥ lab coats

Lab coats are often simple and white, but sometimes we can have other colours and designs.
In this activity, you can design your own cool, colourful lab coat.

YOU WILL NEED
¥ Colouring pens, pencils or crayons
¥ The lab coat template from the back of this pack, or another paper lab coat if you
want to make your own

WHAT TO DO
Think about what you want your scientist to look like. Do they have a logo they want to include?
They might want a name badge, or some design that reflects what they do

Design and make your lab coat.

As scientists always work in teams, why not collect all the lab coats your unit makes in one
place?

Share your work with friends, family and the wider world. If you share them on social media,
we’d love to hear about it. Use #MedicineMakerBadge so that everyone else doing the challenge
can see what your’ve created. We’re on Twitter as @WCAIRDundee too, so say hello.!

University
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DISCOVERING CHEMICAL REACTIONS

AIM OF ACTIVITY
To state that a true chemical reaction always creates new products and illustrate this by
baking a cake.

ABOUT THE ACTIVITY
In a chemical reaction, substances undergo a chemical change to form a different substance. If
it has been a true chemical reaction, you can’t get the original substances back.

In the lab, scientists perform chemical reactions to make medicine molecules but chemical
reactions also happen in everyday life.

A good example is baking a cake. The ingredients undergo a chemical reaction caused by mixing
and heating in the oven to form a different product. We know a chemical change has taken
place because the ingredients can no longer be recovered in their original form - you can’t take
eggs back out of a baked cake!

WHAT YOU’LL NEED
¥ 225 g unsalted butter
¥ 225 g caster sugar
¥ 225 g self-raising flour
¥ 1 tsp baking powder
¥ 4 eqggs
¥ 1 tsp pure vanilla extract
¥ Icing
¥ Sprinkles/other decorations

WHAT TO DO
1.! Preheat the oven to 180 °C. Line a bun tray with 18 - 20 paper baking cases.
2.! Place the butter, sugar, flour, baking powder, eggs, and vanilla extract in a large
bowl and beat until light and fluffy.
3.! Spoon into the baking cases and bake for 18 minutes or until risen and golden
brown.
4.! Transfer to a wire rack to cool before decorating.

TAKE IT FURTHER
Another example of a chemical reaction is mixing together baking soda and vinegar. You can
see the reaction taking place because bubbles of gas are released!

You could decorate the cupcakes with a simple molecule, like water - it has the formula H;0.

University
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UNLOCKING NEW MEDICINES

WE DISCOVER, WE GROW

AIM OF ACTIVITY
To recognise that the shape of a medicine molecule is important in how it works.

ABOUT THE ACTIVITY

A medicine’s shape is really important in determining if it will work. To have an effect, each
molecule of a medicine has to fit into the right bit of the cell it’s working on. We call this bit
the target. This is true whether it’s a pain killer helping you to feel better, or an antibiotic
attacking an invading bacterium. This place where the medicine molecule sticks to on the target
is called a receptor.

When designing a new medicine to target a specific receptor it is important to think about the
shape of the receptor. If a medicine can’t fit well into the receptor, it won’t work. Think about
it like a lock and key - the key (medicine) has to be the correct shape to fit into the lock
(receptor) or it won’t unlock.

Rather than taking a medicine that is too big for the receptor and doesn’t fit well, a common
approach is to use small “fragments’. We can then join these together to form a bigger molecule
that is the correct shape.
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Big medicine molecule - doesn’t fit well into Smaller fragments - fit better into the shape of
the shape of the receptor the receptor

WHAT YOU’LL NEED
¥ Pieces of paper/card cut into three shapes - pentagon, circle, and a square
¥ A ‘receptor’ drawn on a larger piece of paper
¥ Sticky tape or glue
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WHAT TO DO

The girls are given one shape each. They have to find two other girls with different shapes
that can be stuck together to match the shape of the receptor. The first team to put together
a ‘medicine’ that is the correct shape to fit into the target ‘receptor’ wins!
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TAKE IT FURTHER

For older girls you can make it even trickier by adding in extra shapes, or choose more elaborate
shapes - hexagon, rhombus, trapezium, or others. http://drugdiscoverygame.com/ has some
really complex downloadable templates.

Think of a name for the medicine you have created. What neglected disease could it be used
to treat? This might come in useful in a later section of the challenge...

FUN FACT
The lock and key model was first proposed in 1894, by
German chemist Emil Fischer.
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MODELLING MOLECULES
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AIM OF ACTIVITY
To build your own 3D chemical structures.

ABOUT THE ACTIVITY
At the level we can see them, medicines look like tablets, pills or liquids. At a much smaller
level, tinier than we can see, they have a much wider variety of shapes. They’re often so tiny
that we have to use special lab equipment to know what they look like, but each type of
medicine has its own shape. They can have rings, lines, all sorts of shapes. They work in 3

dimensions!

We can model what they look like. There are modelling kits that you can buy, but it’s also easy
enough to do it with things you might find around the house. Fruit can be a surprisingly useful

tool for science!

Every medicine you take is made up different atoms. They are joined together by chemical
bonds, which are formed in chemical reactions. For every type of atom, rules apply as to how
many chemical bonds it can form. These are the most common type of atoms in medicines:

Atom name | Chemical symbol Number of bonds Common colour in
model
Carbon C 4 bo