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Learning objectives 
By the end of this session, you will be able to:

• Explain how infections spread between humans.

• Describe some methods of preventing and fighting infections.



What is infection?
An infection is the invasion of the 
body’s tissues by microorganisms 
such as bacteria and viruses.

These disease-causing agents 
produce reactions in their host as 
the immune system fights the 
microorganisms and the toxins 
they produce.

A cold is a type of viral infection.

Introduction
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Ask the class if anyone knows what infection is and whether they can give any examples of infectious diseases.

An infection is the invasion of an organism's body tissues by disease-causing agents and the reaction of host tissues to these organisms and the toxins they produce.

Bacteria and viruses are both types of microorganisms causing infectious diseases.



University laboratory technician apprentice
Meet Tyler, a university laboratory technician apprentice, who works with 
university students by supporting them with their research into infectious 
diseases such as Covid-19 and long-term conditions such as lung diseases.

Career link

University laboratory 
technician apprentice
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Read the job profile at https://edu.rsc.org/job-profiles/university-laboratory-technician-apprentice/4014551.article (accessed 11 April 2023).
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Spreading 
the infection

Activity 1

See student workbook



Spreading the infection
1. Interact with another learner, eg shake hands and say ‘Hello’. 

2. Every time you interact with another learner, transfer five drops of 
solution from your cup to theirs using your pipette. The other learner 
will transfer five drops of their solution into your cup.

3. Use your empty pipette to stir your solution and move on to the next 
learner.

4. Repeat this process until your teacher tells you to return to your seat.

5. Add 2–3 drops of universal indicator to your cup.

Activity 1



Answers
(a) An orange, pink or red colour shows that the solution in your cup 

contains the acid. 

(b) The learner with the number recorded by the teacher should 
have the most intense red colour in their cup and can be identified as 
the source of the ‘infection’. Their solution should be the most acidic 
as they started off with just the acid being present in their cup.

(c) This is dependent on your results and techniques. You may be able 
to see differences in the shades of the universal indicator, which 
could be used to assess the level of infection.

Activity 1



How does infection spread?
Disease-causing microorganisms can be transferred in several ways:

• touching

• coughing

• sneezing.

The lifespan of a germ outside the body differs, depending on the surface.

On tissues they survive for around 15 minutes.

This is why treatment of infectious diseases is so important.

Activity 1
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Infection can be spread and passed to different people in multiple ways; coming into contact with surfaces that contain the bacteria can spread the infection.
Coughing and sneezing are both ways of bacteria and viruses being transferred to others. So make sure you cover your mouth.
The cold virus can live on indoor surfaces for around 24 hours. The flu virus is roughly the same but only lives for 15 minutes on a tissue. 
The MRSA superbug can survive for weeks on surfaces, which is why it is such a nasty infection to clean up.




Medicinal chemist 
Meet John, a medicinal chemist, who works on the discovery and 
development of drugs to treat infectious diseases such as malaria 
and tuberculosis.

Career link

Medicinal chemist
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Watch the video at https://www.youtube.com/watch?v=y56wDVFKfpE&list=PLLnAFJxOjzZt-nfLEWOC1GIfWdH5I-RIT (accessed 11 April 2023).
Video length: 0:47
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Chemicals 
against 
infection

Activity 2

See student workbook



Chemicals against infection
You will be given a set of cards to sort. Half of the cards show 
treatments that can be used to deal with infectious diseases and the 
other half show situations where that treatment can be used. These 
include treatments developed by scientists, as well as natural 
treatments.

Use the information provided in your workbook to help you to match up 
each type of treatment with a correct use of that treatment. 

Activity 2
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The answers are in the table on the next slide.



Answers

Treatment Use of treatment

Gold nanoparticles Killing E. coli bacteria

Titanium oxide nanoparticles Killing bacteria

Iron oxide nanoparticles Drug delivery

Zinc oxide nanoparticles Killing staphylococcus (MRSA)

Honey Antibacterial wound dressings

Tea tree oil Killing staphylococcus (MRSA)

Carbon nanotubes Bacteria-detecting bandages

Ajoene (from garlic) Treating bacterial lung infections in cystic fibrosis

Activity 2
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Before moving on to the next slide, give learners two minutes to work in pairs to list as many ways as they can in which infectious diseases can be transmitted and ways in which these can be reduced. Use slide 11 to lead a class discussion of the answers. 



How can you help to combat infections?
Ways to reduce the transmission of infectious diseases include: 

• washing hands

• using tissues

• wearing face masks

• socially distancing from other people

• wiping down surfaces that people may have touched.

Activity 2
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Washing hands and using tissues are some of the many ways of combating the spread of infection. As said earlier, bacteria can’t live on tissues for a very long time.
Tell learners that some microorganisms, like the MRSA bacteria, can survive for days, weeks or months on surfaces. This is why scientists do so much research into ways in which these bacteria can be destroyed before they can spread out of control.




Associate scientist
Meet Holly, an associate scientist specialising in pharmaceuticals, 
who works on the development of new medicines to treat diseases.

Career link

Associate scientist specialising 
in pharmaceuticals
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Ask learners about the importance of chemistry/chemists in fighting disease and introduce them to Holly and her role using her video job profile. 
Watch the video at https://edu.rsc.org/job-profiles/associate-scientist-pharmaceuticals/4010913.article (accessed 11 April 2023).
Video length: 2:12
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