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Prof. Bert Klumperman talks about polymer chemistry: Creating new structures that 
solve problems   
 
Prof Klumperman, Distinguished Professor of Polymer Science at Stellenbosch University, 
investigates nano-structured materials for biomedical applications, and performs exploratory 
polymer chemistry for advanced applications. He has published around 170 papers and is currently 
supervising over 20 postgraduate and postdoctoral students at SU. Click here to read a Mail & 
Guardian article about his work.   

 
On 8 and 9 March 2017, 
Prof Klumperman shared 
the nature and challenges of 
his work with four different 
audiences as part of Scifest 
Africa’s lecture programme 
(two lectures attended by 
approximately 145 learners 
and adults in Grahamstown, 
a lecture to 72 learners at 
the Nelson Mandela Bay 
Science and Technology 
Centre in Uitenhage, and a 
talk to 70 students at Nelson 
Mandela University in Port 
Elizabeth). 
 
 
 
Prof Klumperman pictured with 
some of the learners who attended 
one of his lectures 

 
 
Prof Klumperman introduced himself and explained that he didn’t expect to win the 
lifetime award, because usually the people who win such awards are older than him. 
He then told a story about landing at an airport in Canada, carrying some polymer 
samples. Security asked what the samples were of and he indicated that they were 
polymers. The security official had a confused look on her face – she clearly didn’t know 
what polymers were. He then said that he was carrying samples of plastic, and the official 
reacted by saying “Oh, OK go ahead”! 
 
He then spoke about windmills, pointing out that when they move in a clockwise direction, 

 

http://www.nstf.org.za/youth/share-n-dare-programme/
https://mg.co.za/article/2016-07-01-00-designing-solutions-with-polymer-chemistry


they break, but when they move in an anticlockwise direction they don’t break. To explain 
this, he showed a short video of an experiment carried out in his research group with a 
twisted plastic rope. When the person twists it clockwise, the material untwists, and the 
two strands separate, making the strand weak. However, when it’s twisted anticlockwise, 
the strands come together, making the structure strong. 
 
He went on to explain the different types of polymers, and showed pictures of some of the 
things made from polymers that we use every day, such as plastic gloves, plastic 
shopping bags, dustbins, hip joints, bulletproof vests etc.  
 
He compared the number of building blocks and control over structure of synthetic 
material and natural material, showing that synthetic material has more building blocks, 
but low control over structure. In comparison, natural material has much more control over 
structure, but less numbers of building blocks. 
 
Showing a picture of a bruised knee and a scratched car, he talked about self-healing 
material, a hot topic in polymer research. As an example of this, he mentioned that car 
manufacturer Toyota was introducing car paint that would heal itself when scratched; you 
just leave your car in the sun for 24 hours and the scratch will disappear! 
 
Talking about career opportunities, he mentioned the following: research, development, 
technical marketing (most of his students take this path), sales support, management, 
academia (lecturer/professor), small and medium enterprises (SMEs), and 
entrepreneurship. He said that he encouraged people to take the SME /entrepreneur path. 
 

               
 
                Members of the audience during one of Prof Klumperman’s lectures 

 
 

David McGibbon explains the work of earth sciences consultancy Umvoto Africa  
 
Umvoto Africa specialises in environmental resource development, management and sustainability. 
(The name Umvoto is the respectful word that Xhosa brides use for water.) The company won a 
2015-2016 NSTF-South32 Award in the category Research leading to Innovation through an SMME. 
Key areas of the company’s expertise include groundwater and mineral exploration, environmental 
planning, geo-hazard assessment and disaster risk management. 

 
On 7 March 2017, David McGibbon, trainee geologist / hydrogeologist at Umvoto, addressed 
a group of approximately 1 000 students at Walter Sisulu University in East London. He 

http://www.umvoto.com/


started off by telling the students that he didn’t take science as a subject in high school, and 
that he regrets it to this day.  
 
He joined Umvoto in 2014, after completing a BSc degree in Earth Science (majoring in 
geology and geochemistry), an Honours degree in Geology at Stellenbosch University and a 
Masters in Geology (majoring in structural geology) at the University of Cape Town.  

 
He explained that he likes earth science because 
you get to work outdoors; no sitting around in an 
office all day!  
 
Since joining Umvoto, he has gained significant 
experience in hydrogeological field monitoring, 
drilling and contract supervision, borehole siting, 
environmental reporting, and groundwater 
assessments.  
 
He told the students that he had the opportunity to 
go to Antarctica on a “science expedition”, and 
showed photos of the trip. The students were 
amazed to hear that the expedition members could 
not shower for 3 weeks!  
 
David talked about some of Umvoto’s projects, such 
as the Danakil hydrogeological study in Ethiopia, 
where Umvoto was responsible for drilling boreholes 
for a potash mining company. The students were 

amazed when David told them that the borehole water was three times saltier than sea water 
and 66 degrees hot! 
 
 
 

 
 
In addition, the company is responsible for all groundwater development aspects and 
wellfield management at the towns of Hermanus and Stanford along the Overberg coastline 
of the Western Cape. 
 
David encouraged the students to attend all their classes and to do internships and holiday 
work whenever possible. He also talked about Umvoto Africa’s internship programme. 
Established in 2001, the programme offers local and international undergraduates and 



Honours students invaluable practical experience in the field. Umvoto also provide project 
and academic support for Masters students and co-supervise theses. 
 
 
 

Big thinking about small things – on the nano scale in fact! Public lecture by Prof. 
Suprakas Sinha Ray 
 
Prof Sinha Ray is chief researcher and director of the DST-CSIR National Centre for Nano-structured 
Materials (NCNSM). The NCNSM plays a leading role in the development of nano-science and 
nanotechnology research and development in the country. Prof Sinha Ray won the 2015-2016 NSTF-

South32 Award for management and related activities over the last 5-10 years, by an individual. 
 
On 22 March, Prof Ray addressed an audience of approximately 60 people at iThemba 
LABS in Cape Town.  
 
He started his address by explaining the concepts of science and technology, and 
emphasising that researchers need to have a purpose.  

 
 
 
He listed the qualities of a scientist as follows:   
 
• Be intelligent- understand what's happening 
and think out of the box 
• Curiosity - ask a lot of questions  
• Creativity  
• Discipline and productivity  
• Ability to teach/communicate with audience  
• Ability to communicate with peers 
• Respect 
 
He explained the role of a scientist as promoting 
the sharing of fact-based evidence, innovating, 
educating and engaging with the public. When it 
comes to career management, he said, “Don't 
choose a profession by accident. Choose what you 
are passionate about, otherwise you will end up in a 
job that frustrates you.” 
 
He said that recent trends included going small and 
smart, and mentioned cell phones as an example. 
“Nano is small…very small. It is a million times 

smaller than the smallest measurement you can see on your ruler,” he explained.   
 
Talking about gold, he 
said that the precious 
metal was very reactive 
when converted to nano 
form, and explained that 
the colour of a metal is 
determined by how the 
metal interacts with a 
particle.  



In an interesting aside, he told the audience that rich people used silver for their cutlery, 
plates and cups because it kills germs or bacteria. 
 
Discussing drug delivery as part of nanomedicine, he said that cancer patients were better 
off before they went into chemotherapy, since chemotherapy kills more good cells than bad 
ones. He explained that targeted drug delivery was used to correct this.  
 
In conclusion, Professor Ray advised learners on which subjects to take at school if they 
were interested in a career in nanotechnology: physics, chemistry, biology and maths are 
good choices. 
 
Pessimism to Pragmatism in Science: Dr Sudesh Sivarasu 
 
Dr Sivarasu, a senior lecturer in biomedical engineering at the University of Cape Town, won the 
2015-2016 TW Kambule-NSTF Award for Emerging researchers). His work focuses on creating 
medical devices that fit local requirements. Read more about his work in an article published in the 
Mail & Guardian.  

 
On 23 March 2017, Dr Sivarasu addressed a group of approximately 130 learners at the 
iThemba LABS in Cape Town.   
 
He talked about intellectual property and said that, when he was still a student, he invented 
something and presented it at a conference. Later he learned about intellectual property and 
tried to patent his work, only to discover that it had already been patented by someone else. 
In this way, he lost 5 of his patents. Dr Sivarasu now has 18 patents to his name. 
 
Talking about the SA medical device industry, he pointed out that SA imported more than 
95% of its medical equipment, resulting in costs of approximately R12 billion per annum. “It 
is a huge market, with minimal local participants,” he said. “This trade deficit can be reduced 
if medical devices are locally made.”  

 
He also described the solution to this 
problem: Medical devices should be 
locally developed, thereby creating 
affordable and appropriate medical 
technologies and frugal medical 
innovations. “The entire concept is 
led by an approval-by-design 
process. This is where an idea is 
developed into a workable device 
and then handed out and tested in 
real time, in real spaces, to see if it’s 
suitable. It’s about making medical 
devices that address unmet clinical 
needs in South Africa, Africa, and 
the rest of the world.” 
 
“A new course in biomedical 
engineering design at UCT adopts 
this process,” he said.  
 

 
Dr Sivarasu mentioned the following examples of biomedical engineering:  
 
• Hand exoskeleton for fine motor rehabilitation 

https://mg.co.za/article/2016-07-01-00-local-is-lekker-and-healthy


• ‘Smart glove’ in estimation and prevention of impairment in peripheral neuropathy 
caused by leprosy – see https://www.youtube.com/watch?v=vDarcY-qSd0 

• Smart pill dispenser for enhanced TB medical adherence 
 

      
 
     Some of the learners at Dr Sivarasu’s lecture 

https://www.youtube.com/watch?v=vDarcY-qSd0

