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Nanomaterials are an important part of the fuel cell system that provides off 
grid electricity at Poelano Secondary School.

Nanotechnology is the science of very 
small things. Imagine dividing one millimetre 

into a million equal slices. Each slice would be 

a nanometre thick. It’s the world of atoms and 

molecules and here things sometimes behave in 

a surprising way. Some materials become super 

strong, start to conduct electricity or have 

excellent antibacterial properties. 

Filters with nanoparticles can purify water. 

Gold nanoparticles help to quickly diagnose 

diseases like malaria. Nanomaterials can 

improve batteries and solar panels. These 

are just some exciting uses of 

nanotechnology right here in our 

country!

What is nanotechnology? 

Ms Charity 
Maepa with a 
transmission 
electron 
microscope used 
to get information 
on the inner 
structure of 
nanoparticles.Nanotechnology uses tiny materials 

to try and solve the big challenges 
the world faces today.  

Hitting the target

with nanotech!



Are you ready for some fun? Make your own water 

balloon to try to hit the target! 

Target practice! 

Tiny tools to make life better ... 

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 
To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

Fold your square 

paper in half to form 

a rectangle. Unfold, 

turn the page around 

and fold the top 

right corner down to 

the bottom left and 

vice versa to make 

the two diagonal 

lines. Unfold again.

1 Bring the middle 

of the sides to the 

bottom centre to 

form a triangle as 

shown in the photo.

2

Lay the triangle down 

with the open side 

facing you. Fold the 

bottom two corners 

up to the top corner 

to get a diamond shape. 

3
Fold the outer 

corners of 

the diamond in 

towards the 

centre line. 

4

Fold (a) down and tuck (b) the little tabs 

as shown.

5

Use your jug or bottle to fill the paper water balloon, aim and throw! 

This could get messy, best to play outside!

8

Fold the paper over 

and repeat the 

steps 3 to 5.

6 Blow into the hole to 

inflate your water 

balloon. 

7

You will need: 

  �A square p iece 

of paper.  An 

old pamphlet or 

magazine will  work.

  �A bucket.  Th is  will 

be your target. 

  �A jug or bottle of 

water.

Just like you changed the shape of the paper to hold 

water, nanoparticles can be engineered in different 
shapes, sizes and forms to perform tasks. 

Nanoparticles are so small, they can easily enter 

living cells to deliver medicine where needed. This is 

called targeted drug delivery. Nanoparticles like 

liposomes* can be loaded with medicine to treat 

diseases such as cancer and tuberculosis (TB).

*A liposome is a nano-sized  
ball made from fatty molecules 

similar to those your cell membranes 
are made of . 

medicine

liposome

a B



Scientists use nanomaterials to create great new inventions 
like faster and lighter electronics, filters to clean the 
air and water, and medicine that works better. 

TB is an opportunistic infection. That means 
People who are ill or have a weak immune system 
can easily become sick with it. TB patients have 
to take pills every day for months at a time. Some 
strains of TB have become resistant to the medicine. 
Researchers like Dr Phuti Chelopo-Mgobozi use 
nanotechnology to find ways to release 
medicine slowly in the body. Then, patients 

would be able to take pills  
   less often. 

curriculum  
links

� �Grade 4-6 Mathematics:   
Numbers, operations and 
relationships - Relative size 
of numbers; Space and shape 
(geometry) - Properties of 3D 
objects.

� �Grade 6 Life skills:   
Communicable diseases

� �Grade 7-9 Mathematics:  
Select and convert between 
appropriate units of measurement.
Natural Science: Energy and 
change - sources of energy; 
Matter and material - atoms, 
physical properties of materials.

A career in nanotechnology 
puts you at the frontier of 
scientific discovery!

Pharmaceutical chemists use 

nanotechnology to better diagnose 
and treat diseases.

Material scientists:  
New materials make new inventions 
possible. Scientists, like physicists, 
chemists and biologists, design and 
discover new nanostructures and 
processes.

Nano-entrepreneurs take new 
inventions to the market! 

Scientists have to make sure 
nanotech is safe for us and the 
environment.

Better Meds for Mzanzi

careers

In her doctoral research, Dr Phuti 
Chelopo-Mgobozi looked at how 
nanotechnology can deliver TB medicine 
to patients more effectively. Her research, 
along with ongoing studies about this 
subject, will benefit the thousands of 
South Africans living with TB. To work in 
the field of nanotechnology you need 
a degree in science such as physics, 
chemistry or biology and then specialise 
in nanotechnology during your 
postgraduate studies.



Do you want to start a science club at your school? Send us the 
following information, and Science Spaza will contact you.

School: ���������������������������������������������������������

Name: ����������������������������������������������������������

Telephone number: �����������������������������������������������

Email address: � ��������������������������������������������������

Physical address: � ������������������������������������������������
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Visit www.sciencespaza.org, email info@sciencespaza.org, sms or WhatsApp us 
on 076 173 7130 or write to us at PO Box 22106, Mayor’s Walk, 3208. 

We want your 
feedback!

Start your own Science Spaza

Science Spaza is an initiative of research communication specialists Jive Media Africa in 
partnership with the Yazi Centre for Science and Society in Africa, a registered Non-Profit 

Company and Public Benefit Organisation. This work is licensed under the Creative Commons 
Attribution-NonCommercial-NoDerivatives 4.0 International License. To view a copy of this 

license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

From big to small

Are you ready to peep into the nanoworld? Take a look at the objects below.  

Can you arrange them from the biggest to the smallest diameter?

The Department of Science 
and Innovation contributes 
to increased well-being and 
prosperity through science, 
technology and innovation. 
For more information visit: 
www.dsi.gov.za.

The Nanotechnology Public Engagement Programme (NPEP) is 
an initiative funded by DSI and implemented by NRF|SAASTA. 
NPEP promotes a credible, fact-based understanding of 
nanotechnology through awareness, dialogue and education 
to enable informed decision making on nanotechnology 
innovations to improve the quality of life. For more information, 
please visit www.saasta.ac.za and www.npep.co.za.

Write down the letters of the objects from biggest to smallest.

______    ______    ______    ______    ______    ______   

Why do you think nanoparticles are particularly useful in medicine?

___________________________________________________________________________

A) Red blood cell F) Sugar grain

8 µm

B) A gold atom 

Au

0.3 nm 

C) Human hair

80 µm 

D) Apple

8 cm

E) Liposome

80 nm 0.8 mm

TIP: Don’t compare apples with oranges. Convert al l measurements to the same unit to compare them! 
  1  cm = 1 x 1 0 -2 m = 0.01 m
  �1 mm = 1 x 1 0 -3 m = 0.001 m  �1  µm = 1 x 1 0 -6 m = 0.000001 m  �1 nm = 1 x 10 -9 m = 0.000000001 m

We would love to 
see pictures of your 

water balloons!


