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UKZN Celebrates 
Women in Chemistry

To mark the International Year of Chemistry, we at 

UKZN celebrate the achievements of our female 

chemists.  This publication brings you the stories of 

nine remarkable women - both staff, students and 

graduates who have moved on to make their mark in 

the world of industry.  Speaking in their own voices, 

these women share their personal stories, their love 

for chemistry and what has driven them to excel in 

their chosen field.

In 2011 we celebrated the International Year of Chemistry. Around the world, 

countries commemorated the achievements of chemistry and its contribution 

over the last century to the well-being of humankind. The International Year of 

Chemistry looked to the future and the role of chemistry in solving global problems.  

The University of KwaZulu-Natal functions at the cutting edge of international 

research efforts to meet the most vexing global challenges of clean air, safe water, 

healthy food, advanced materials, eco-friendly products, sustainable energy and 

dependable medicine.  Meticulous, creative and revolutionary research by UKZN 

chemists has contributed to the growing international body of knowledge that is 

essential for improving and sustaining the quality of human life into the future.

A century ago, the famous Polish-French chemist and physicist, Madame Marie 

Curie, was awarded her second Nobel Prize for her discovery of the elements radium 

and polonium.  To mark the International Year of Chemistry, we at UKZN celebrate 

the achievements of our female chemists.  This publication brings you the stories of 

nine remarkable women - both staff, students and graduates who have moved on to 

make their mark in the world of industry.  Speaking in their own voices, these women 

share their personal stories, their love for chemistry and what has driven them to 

excel in their chosen field.

Professor Deo Jaganyi

Dean of Research: College of Agriculture, Engineering and Science

University of KwaZulu-Natal
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Dr Jennifer McKenzie
Chemist // Teacher // Mentor 

I remember one particular beginner student saying to 

me: “What are we going to do about my chemistry?” 

And I thought, she has summed it up, she has hit the 

nail on the head! This is not just her, or just me. This 

is a joint effort.  We are both going to do something 

about it.

For many years, Dr Jennifer McKenzie (née Hugo) was the welcoming and friendly 
face of chemistry on the Pietermaritzburg campus. An Oxford graduate with a 
sound academic reputation, it was in teaching and mentoring beginner chemistry 
students that Dr McKenzie found her vocation. When the university pioneered its 
ground-breaking Science Foundation Programme in 1994, it was natural that she be 
intimately involved in developing the chemistry curriculum and teaching the first-
year students. She shares her memories.

 

I was born in 1935 and grew up in Pretoria where my father, Dirk Jacob Hugo, was 

the City Electrical Engineer. My mother, Sybil Enid Garner, had trained as a nurse at 

Addington Hospital in Durban. I had an older brother, Anthony, and a younger sister, 

Mary Anne. We were fortunate in having an orderly and happy family life. We were 

Catholics, so I attended school at the Loreto Convent in Hillcrest, Pretoria, a girls’ only 

school from senior primary onwards. We were taught by Irish and South African nuns, 

except for our Afrikaans, sport and some of the music teachers. We went to church 

at the Redemtorist Monastery near the convent. This church, our old school, and my 

brother’s adjacent CBC school, are now all part of Pretoria University. 

I loved to read and my mother would take us to the Pretoria State Library. I enjoyed 

music and took piano lessons, although I was never very good. I also enjoyed sport 

and played tennis and hockey. During our senior school years we had first-aid and 

home nursing lessons, given by members of the local Red Cross. We were also 

taken to swimming lessons at the Hillcrest municipal baths. 

We didn’t have physical science at school; botany was the only science. I had a 

science bent and enjoyed maths and botany. I matriculated in 1952. The previous 
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the end of the year I realised that I wasn’t suited to dietetics and decided 
to change to a straight BSc, majoring in chemistry and botany.  After three 
years at university I was in an awkward situation because I was one year 
ahead with my chemistry major. So I went to work part time at the CSIR 
with Dr Novelli in the biochemistry section of the NCRL (National Chemistry 
Research Laboratory) on sorghum beer research, whilst I finished up my 
other major. At that time, the CSIR was located in central Pretoria, not 
far from the City Hall. Dr Novelli was very obliging and gave me time 
off to bicycle to my botany lectures and pracs on the university campus. 
Three other students also worked with him. I learnt about the growing 
and sprouting of malt and got good practice in analytical chemistry. We 
students spent a lot of time making up standard solutions and carrying out 
titrations and had fun trying to streamline our procedures.

Once I got my degree I went to work as a research assistant with Dr 
(later Professor) D.A. Sutton, who had been in charge of the chemistry 
division at the NCRL and had just moved to Johannesburg to do 
pneumoconiosis research. However, I only stayed in Johannesburg for 
a few months as I was not enjoying living in a boarding house and 
travelling home by train every weekend. I decided to return to Pretoria 
and further my chemistry studies. There was no Honours course at 
Pretoria so I registered for an MSc. As I had started late, the other 
students were ahead of me, but I was able to attend lectures with part-
time students and do the practical coursework in physical, organic, and 
inorganic and analytical chemistry. At Pretoria University, everything was 
in Afrikaans but we had English text books and chemistry also has its 
own symbolic language so this was not really a problem.

For the research component of the MSc degree I chose to do organic 
chemistry. The head of department, Professor de Waal, was a very 
friendly and helpful man. He suggested I do my research project at the 
CSIR with Dr Piet Enslin, who later became head of the NCRL. Dr Enslin 
was doing natural products’ research. I worked with him on a project that 
examined the compounds (triterpenes) of the cucurbitacin (cucumber) 
family, establishing their formulae. I found the natural product chemistry 
very interesting, and subsequently did all my research in this area. 

After graduating with an MSc, I was offered a lectureship in organic 

year, a new girl had come to the convent. She had done chemistry at her 

previous school and talked about it. I liked the idea of doing experiments 

in a laboratory and writing chemical equations.
After matric, I registered at Pretoria University for a degree in dietetics. 

We did first year courses in physics and chemistry as part of the course. At 
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chemistry at the University College of Pius XII (commonly known as ‘Roma’ and now the National 
University of Lesotho). The University of South Africa recognised Roma as an Associated College under 
certain conditions. Canadian missioners had begun teaching at Roma in 1945. While I was there the 
lecturing staff consisted mainly of lay people from Canada, South Africa and many other countries. 
Colin and Mary Gardiner, who were in Pretoria at that time, drove me to Lesotho to be interviewed by 
the head of chemistry, Dr W.G. Davies, a WITS graduate. The university had staff houses and I shared a 

Class of 1964: Chemistry post-

graduate students and staff, 

Pietermaritzburg campus. Dr Jennifer 

Hugo (McKenzie) is seated on the 

extreme right of the front row.
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house, mainly with an English woman, Miss Pascell, who worked in the 
Bursar’s office. Houses for unmarried lay staff had no cooking facilities 
and Roma provided us with meals in a communal dining room.  I had to 
start preparing lectures, although my predecessor had left his organic 
chemistry notes so I could build on them. I stayed at Roma for 18 
months, from mid-1959 to the end of 1960. In 1960 we had 29 first year 
students, 11 second years and only two third year students.  So it was a 
nice way to start one’s teaching career!

At this time I realised that I needed more training if I wanted an 
academic career. I wrote to different overseas universities and got a 
response from Dr Mary Hallaway of St Anne’s College, Oxford, which 
proved fortuitous as she took an interest in me (I think being in Lesotho 

helped). Mary was a biochemist and my Moral Tutor at St Anne’s. She 
became a great friend and has visited us often in Pietermaritzburg. I 
was accepted by St Anne’s College to do a DPhil at the Dyson Perrins’ 
Laboratory in Oxford. I also applied for and obtained a British Council 
Scholarship. 

I arrived in Oxford in 1961. I was early for the English university 
year and spent about six months working for Professor G.T. Young, who 
subsequently became my supervisor. I stayed at one of the St Anne’s 

Dr Enslin was doing natural products’ 

research. I worked with him on a project that 

examined the compounds (triterpenes) of the 

cucurbitacin (cucumber) family, establishing 

their formulae. I found the natural product 

chemistry very interesting, and subsequently 

did all my research in this area.

residences at first and later shared a flat with a friend who was also 
working with Professor Young. My research was concerned with the 
synthesis of a posterior pituitary hormone, with the title, “The synthesis 
of peptides related to Arginine-Vasopressin”. This was different to my 
previous research in that it involved synthesis. The structures were 
already known, and we aimed to synthesize the structures artificially.  

I left Oxford towards the end of 1963 and went home to Pretoria to 
find a job.  I think by this stage my father was beginning to despair, he 
was wondering if I would ever settle down. I applied for a post-doctoral 
research position with Professor Frank Warren at the University of Natal. 
I arrived in Pietermaritzburg at the beginning of 1964 and was made to 
feel welcome by the chemistry department staff. Mrs Meg von Klemperer 
had worked with Professor Warren for some while on Senecio alkaloids. 
She was very helpful and friendly and I also enjoyed going out with her 
to collect the material that was needed for  extraction of the alkaloids.  
When an organic chemistry lecturing post came up in the department, 
I applied for the post and enjoyed lecturing alongside Dr C.G. Gordon-
Gray. I got married in 1967 and continued to lecture until after the birth 
of my eldest child, Katharine, in 1968. Eventually I decided to resign as 
I was finding it too difficult to lecture fulltime and raise a family.  

After I resigned as a lecturer I was back in the department in a 
different guise. Professor Warren’s wife, Mrs Warren, tutored beginner’s 
chemistry in the evenings. This was for students who had not done 
chemistry at school, mainly girls. Mrs Gillyland, who was later in charge 
of the electron microscope at the agricultural faculty, was also involved 
in tutoring the beginners. When Prof Warren retired, Mrs Warren stopped 
teaching and I was offered a post as Beginners’ Tutor. I had a tutorial 
group of beginners and set times when they could come and see me 
individually.  I also continued to run one of the weekly first year practicals. 
Often students would come to my home for extra coaching. So I was 
involved with the chemistry department in one way or another from 1964 
until I eventually retired in 1998.    

In 1994 Dr Diane Grayson, a physicist who had studied in the States, 
was tasked with establishing the Science Foundation Programme at the 
University. Prof Ray Haynes was HOD of chemistry at the time, and he 
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appointed me as the chemistry coordinator on the Science Foundation 
Programme. So from 1994-1998 I worked in the Science Foundation 
Programme, as well as continuing with tutoring beginners and running 
pracs. Dr Colin Southway was the full-time lecturer on the programme 
and gave support in designing the chemistry curriculum for the one year 
bridging course. It was very enjoyable, to design a programme from 

scratch.  Our aim was to bring underprepared students up to first year 
level in one year.  My previous experience with beginners helped, as I 
knew where they were at and what was needed. Professor Deo Jaganyi 
helped in giving some physical chemistry lectures to the students so they 
could also be introduced to formal chemistry lectures.  He was a very 
impressive lecturer, very structured and organised. 

After my retirement I continued to do a lot of chemistry work informally. 
For a few years I taught a short food science course in Professor 
Maryann Green’s Community Resources Department, and ended up as 
a co-author of Maskew Miller Longman physical science text books, for 
grades 10, 11 and 12.

Many people have helped and influenced me during my career.  I am 
grateful to all the chemistry department HODs, who were very considerate 
of the fact that I had four children. They made it work for them and 

work for me. Interestingly, our children enjoyed the fact that I worked. 
Chemistry was always an extremely well run department and the support 
staff, technical and laboratory staff, were all very professional and helpful. 
Members of the academic staff were supportive colleagues and friendly 
in many different ways. It was a very appreciative environment. Prof 
Schreiner, when he lectured the beginner chemistry students, showed 
me his lecture notes and was always very interested and supportive of 
the beginners. Professor Hawksworth made a great contribution with the 
introduction of the pre-chem course. 

Dr Grayson, who was responsible for introducing the Science 
Foundation Programme, was very competent. She influenced me 
because she had a good understanding of what was needed in  helping 
underprepared students. She had received a good grounding in this in 
the States and we became good friends.  

I never felt singled out at the university as being a woman. When I 
was first there and wanted some female company, I sometimes went to 
the library as I had an open invitation to tea with friends on the library 
staff. There was also always a fair sprinkling of women chemists in 
the department at different times and I never felt self-conscious about 
being one. I didn’t really think about it. Apart from the women I have 
already mentioned, Mrs Pauline Hawksworth also had spells of taking 
the beginners’ tutorials and also tutored in the Science Foundation 
Programme, as did Mrs Joan Jaganyi and Mrs Ursula Schaurete, who 
was in charge of the inorganic and analytical laboratory for many years.  
Mrs Nina Hassim worked in organic chemistry when I was lecturing there 
and is still a good friend.

What I enjoyed most about my career was the teaching. It was what 
I should have done from the beginning. I enjoyed the interaction with 
students, and the laboratory work as well. I spent a lot of time in the labs, 
preparing for and running labs and directing students’ pracs. I remember 
one particular beginner student saying to me: “What are we going to do 
about my chemistry?” And I thought, she has summed it up, she has hit 
the nail on the head! This is not just her, or just me. This is a joint effort.  
We are both going to do something about it.

And that is how my career ended up as a teacher and tutor.

What I enjoyed most about my career was the 

teaching. It was what I should have done from 

the beginning. I enjoyed the interaction with 

students, and the laboratory work as well. I 

spent a lot of time in the labs, preparing for and 

running labs and directing students’ pracs.
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PRESENT
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Professor Bice Martincigh
The Eclectic Chemist

We spoke Friulano at home, which is the language of 

the province in Italy from where my family originate.  

I was born in Scottburgh and grew up speaking first 

Friulano, then Italian, then English and Afrikaans.  The 

Italian community was very tight-knit – the families 

worked together, went to church together, and built 

the Italian Club together.

Physical chemist, Professor Bice Martincigh, is a woman at the peak of 
her career; a committed academic who epitomises the seamless marriage 
of research, teaching and community involvement. Best known for her 
groundbreaking studies into the efficacy of sunscreen products, Professor 
Martincigh has a number of other research arrows to her bow besides 
photochemistry, including an interest in environmental chemistry and in 
solution thermodynamics. When she is not in her laboratory or sharing 
her knowledge in the lecture theatre, Professor Martincigh is bound to 
be found tirelessly championing her favourite project – the annual FFS 
Expo for Young Scientists. She shares her thoughts on being Italian, the 
addictive thrill of scientific discovery, and the humbling rewards of being 
a teacher.

 

I was born of Italian parents and grew up in Umkomaas, where a large Italian 

community of 350 families settled in the area in the 1950s. These families came 

out from Italy to build and man Saiccor, which at that time was half British, half 

Italian owned.  My father came to South Africa in 1954 to work in the factory.  We 

spoke Friulano at home, which is the language of the province in Italy from where my 

family originate. I was born in Scottburgh and grew up speaking first Friulano, then 

Italian, then English and Afrikaans. The Italian community was very tight-knit – the 

families worked together, went to church together, and built the Italian Club together.  

When I started school I could speak no English, but I learnt quickly. I first 

attended Umkomaas Government School, and then went to Kingsway High School in 

Amanzimtoti. I was Dux of both my junior school and high school, and came in the 

top ten in the province in Matric. For that I won free typing lessons as a prize!
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After school I came to Howard College and stayed at John Bews 

Hall.  I enrolled for a BSc, with majors in chemistry and mathematics, 

both of which I really enjoyed. And that is how I became a physical 

chemist, which is really a marriage of these two disciplines.  I went on to 

do all my postgraduate studies at Howard College – Honours and PhD.  

I subsequently worked at Natal Technikon for six years, and then it was 

back to Howard College as a lecturer.

My research career has embraced a variety of areas. For my PhD I 

studied co-ordination complexes, in order to deduce whether primary 

or secondary nitrogens made stronger bonds to the metal ion. Such 

knowledge is important if one is removing, for example, pollutants, for 

one can then design the appropriate ligand that must be added to bind 

and remove the contaminant. To do this, one needs to know the strength 

of the bonds formed.

My current research is very different from my PhD.  In 1990 Professor 

Leo Salter, my colleague at UND, got me interested in photochemistry, 

that is, the interaction of light with matter. I collaborated with him and in 

1992 when he resigned from the university I continued the research.  My 

research group is investigating the active ingredients in sunscreens, and 

how they interact with light.  What happens when one applies sunscreen 

to the skin is that the absorbers, or active compounds, in the sunscreen 

absorb the solar radiation. However, some molecules degrade, or react 

with the skin, and I am looking at what happens: whether the product 

loses its efficacy, or whether the sunscreen can damage the skin. We 

have investigated a variety of sunscreens and have found that some are 

stable and others degrade. Our research is of interest to CANSA. After 

all, one of the most important cancer prevention measures the public is 

told about is to use a sunscreen. It follows that if these sunscreens are 

not effective, then we have a problem!  This is a topical issue since South 

Africa has a high incidence of skin cancer. We also performed a study 

on the amount of solar radiation school children are exposed to since 

exposure in childhood can lead to skin cancer in later life. We found that 

in Durban, one can get burnt all year round. However, with this research 

it is important not to be alarmist and to proceed with caution.  

My other research interest is environmental chemistry. One research 

project involved monitoring the substances that are released when 

sugar cane is burnt in the field. Some of the compounds emitted are 

carcinogenic. This is a concern since the cane cutters are exposed to 

these substances. I have also worked closely with the Sugar Milling 

Research Institute (SMRI) on a number of different research projects 

relevant to the sugar industry.

I have enjoyed the company of some good colleagues and friends 

in my career. One collaborator who comes to mind is Professor Reuben 

Simoyi, a Zimbabwean living in the USA; I met him through Professor 

Salter. I have spent several sabbaticals with him, in Portland, Oregon 

and Morgantown, West Virginia. We have done some exciting research 

together looking at hydrodynamic instabilities. This involved studying 

chemical reactions that liberate a lot of heat.  When the reacting materials 

are dissolved in water, the heat produced generates waves which exhibit 

interesting patterns.  For example, we saw thermal plumes, which looked 

like volcanic eruptions at the wave front. We were trying to understand 

how these excitable reactions work.  It was very exhilarating work because 

you could never predict the results! 

I am very happy in my career as a lecturer, researcher and chemist.  

What happens when one applies sunscreen 

to the skin is that the absorbers, or active 

compounds, in the sunscreen absorb the solar 

radiation.  However, some molecules degrade, 

or react with the skin, and I am looking at 

what happens: whether the product loses its 

efficacy, or whether the sunscreen can damage 

the skin.
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I find the research component of the job very exciting. There is the 

thrill of discovering new things. To understand our environment, we 

must understand its interactions. A substance dissolved in one solvent 

behaves one way, in another solvent it behaves another way; why is this 

so? One is measuring on the outside, trying to explain what is happening 

on a microscopic level on the inside. One designs experiments to find 

out what is happening, and then when one can’t explain the result, one 

designs another new experiment. It’s like solving a puzzle, one’s adrenalin 

goes up.  It is the thrill of new knowledge. 

Research and teaching complement each other. I enjoy teaching 

students. Sometimes it is frustrating, but it is also very rewarding. I 

find it very satisfying when I know I have given a good lecture and that 

the students understand; when their eyes light up and they are having 

fun. Even if it is just one or two students who come back and tell me 

that they realise all the moaning I did was for their own good, then it is 

worthwhile. As a lecturer, one has to keep students motivated.  Students 

are changing all the time, and one has to change with them. I have seen 

huge changes over the years, with class sizes mushrooming. When I was 

in third year there were thirteen of us; now I teach a third year class of a 

hundred.  The dynamics are completely different.  As a lecturer, one has 

to be very organised.  

There is one student that deserves particular mention. She is Lynne 

Wong Sak Hoi who was my PhD student. She spent most of her career 

working in the sugar industry, at the Mauritius Sugar Industries Research 

Institute.  Towards the end of her time there she decided to pursue a PhD.  

She was the first in the faculty to be given a special dispensation to do 

her PhD by distance learning. When she graduated with her PhD, she 

had already retired.  If ever there was an inspiration to women, it is her.  

It is never too late to pursue your dreams!!

My advice to other aspirant female chemists is to rely on your own 

efforts and determination; don’t hope for someone else to help you.  

There will be many disappointments, but one has  to keep going. Being 

a female chemist can be tough for one is in a minority. Now that I think 

of it, I never had a female lecturer at university; they were all male! One 

learns quickly to stand up for oneself. Otherwise it’s all too easy to get 

dumped with all the tough jobs, like first year coordination!  

I have one final thing to say about life as an academic – it is all-

consuming. I love my classical music, my reading and my cooking. But 

with all the teaching and researching that goes on, there is not much 

leisure time left over for hobbies!   

Professor Bice Martincigh with PhD graduate, Dr Lynne Wong Sak Hoi, 2008.
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Dr Brenda Moodley
A Love for Research

I would encourage any young academic to go on a post-

doctoral experience to another country, especially if 

one has done all one’s studying at one institution, 

which I had.  Studying at another university overseas 

lets one experience other systems, other ways of 

thinking and other ways of doing things.

Dr Brenda Moodley is a young academic who thoroughly enjoys her 
chosen career. As academic coordinator for first year chemistry on 
the Westville campus she has her hands full. On top of carrying a full 
teaching load, Brenda is busy establishing her credentials as a serious 
researcher in the fields of mass spectrometry, chromatography, analytical 
instrumentation and wood chemistry. All this takes some juggling, but 
Brenda is up to the challenge. Having enjoyed a stint in industry, she 
is confident that academia is where her future career aspirations lie. A 
Durban girl who studied at the former University of Natal and entered 
the academic world through the LEAP programme, Brenda shares her 
experiences of international postdoctoral study, the excitement of 
engaging in cutting edge research, and the unique challenges of being a 
woman in an academic environment. 

 

I was born in Durban and have been here all my life, apart from the time that I spent 

doing postdoctoral research in America. My mum is a retired teacher, my father a 

businessman. My sister Chantal is a doctor, she is married to Dr Neil Koorbanally 

who headed up the Centre for Science Access at UKZN. And my younger sister is a 

lawyer. So we are all professionals.

I must say I don’t have much time to pursue my hobbies, although I love ballroom 

and Latin American dancing; and I always take tons of photos. If I want to relax, I’ll 

take my Labrador, Oscar, down to the beach and we’ll both enjoy the outdoors.

I didn’t take the straight route into academia. At school I had always enjoyed the 

sciences, so I studied for a BSc at Howard College. After graduating I worked at my 

dad’s business for a couple of years. He is in the leather industry. Then I decided I 
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wanted to get back into science, so I taught physical science and maths 

at a high school for six months. From there I had a spell in industry, 

working for Huntsman Tioxide at Umbogintiwni as a technician in the 

technical and quality control laboratories. It was very hands-on. They are 

a titanium dioxide pigment producer, which is the white pigment used for 

paints and inks.  

It was my sister Chantal and her husband, Neil Koorbanally, who 

encouraged me to come back to academia. So I did my Honours at 

Howard College, working on an industry project for Sappi Saiccor. That 

project eventually continued into an MSc and PhD, both funded by Saiccor.  

I was able to get an NRF scholarship bursary for the first year of my PhD.  

It was whilst doing my PhD that the LEAP programme came up.  

Professor Dulcie Mulholland, who was my supervisor and Head of School 

at the time, encouraged me to apply.  So that was how I started lecturing 

to students. I became permanent when I finished my PhD.   

In 2007 I took sabbatical leave and went to Tucson in Arizona for 

15 months. I had applied for an NRF post-doctoral scholarship, and 

also written to Professor Bonner Denton at the University of Arizona with 

regard to a possible post-doctoral position. At the University of Arizona 

I worked with a research group of senior scientists on detectors used 

in mass spectrometry. We all had our own research projects, under 

Bonner Denton, the principal investigator, who was very flamboyant and 

wonderful to work with.  All he did was research. In my project, I used 

a MALDI mass spectrometer to measure the molar mass of very large 

molecules, for example, proteins. I loved the experience so much so that 

I didn’t want to come back. I would encourage any young academic to 

go on a post-doctoral experience to another country, especially if one 

has done all one’s studying at one institution, which I had. Studying at 

another university overseas lets one experience other systems, other 

ways of thinking and other ways of doing things.  

In 2008 I came back to UKZN and started teaching first year chemistry 

students, and in 2009 I took over the first year academic coordination 

from Professor Bice Martincigh. This was quite a task given the large class 

sizes.  In the first semester of 2011 we had over 1 000 first year students 

here at Westville.  We had to split them into two classes of 500 each as well 

as coordinate the practicals and tutorials. We had first year pracs running 

five days (six sessions) a week in four labs; that’s 200 students in the labs 

every day. For the tuts, which are more one-on-one, we had split the class 

into 28 groups. Managing tutors, dealing with all the accompanying admin, 

plus doing my own teaching requires lots of juggling and coordination. But 

we have a good team, which makes it possible.

If I ask myself, “Why chemistry?,” I must say that I have always 

been interested in the sciences and in numbers. Initially I wanted to 

do biology, but rat dissections soon put me off! I enjoy the practical 

aspect of chemistry, the fact that it opens up a number of career choices.  

Every industry uses a chemist. I enjoyed working in industry, but I prefer 

academia. Having been introduced to research, I find it very stimulating.  

I also enjoy the teaching, especially when students come up and tell me 

that they enjoyed my lecture and that they have learnt something. It is a 

juggling act to do both, and ultimately I would like to be able to do more 

research.
The focus of my research has been on analytical organic research, 

which is the analysis of organic compounds. For my PhD I worked with 
Sappi Saiccor. Sappi needed to show that they were investigating ways to 
reduce their waste. I reacted their waste with the objective of producing 

If I ask myself, “Why chemistry?,” I must say that 

I have always been interested in the sciences 

and in numbers.  Initially I wanted to do biology, 

but rat dissections soon put me off!  I enjoy the 

practical aspect of chemistry, the fact that it 

opens up a number of career choices.
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some compound which would have commercial value. I looked at the 
organic compounds, lignan and lignosulfonates, which I subjected to 
chemical and electrochemical oxidation. This was successful in that I 
identified vanillin and syringaldehyde, which could be used as flavourants 
(vanillin is the active ingredient in vanilla).  

Currently I am involved in various research projects, some involving 
water analysis, others environmental analysis. I am co-supervising one 
student who is working on nano-materials that absorb pollutants. Another 
student is doing work on the toxicity of drugs. I am also involved in 

some natural product research with a student from Nigeria who is looking 
for sesquiterpene lactones in the Vernonia species. We are working on 
four plants from this species that haven’t been worked on before, which 
are traditionally used to treat malaria, diabetes and infectious diseases.  
We are trying to find some compounds that show activity, and doing 
bioassays on them to determine what that activity is.  

Various key figures have affected me in my life. Professor Dulcie 
Mulholland really motivated me.  As supervisor for my MSc and PhD, she 
pointed me in the right direction. She exposed me to overseas conferences, 
which was very important in terms of my academic development, as 
I saw what other researchers were involved in.  She encouraged me 
to apply for funding. Having the right supervisor makes the world of 
difference. I was lucky. It was Dulcie who made good memories for me 
and encouraged me to become a researcher.

 Another person who stands out was my manager from my time in 
industry, Morgan Govender, whose management style brought the best 
out of everyone. My sister Chantal and her husband Neil played a big 
role in encouraging me to continue with postgraduate studies.  And of 
course my family, they were always supportive and didn’t mind me going 
back to university and becoming a student again.

One of the things I found most difficult in my career was coming 
back into an academic environment after a five year gap. When I came 
back to do my Honours, I had forgotten a lot of what I had learnt in my 
undergraduate degree and had to refresh.  Also I was older than the rest 
of my class, although this proved a blessing in disguise as I was also 
more mature and motivated, and could cope with the pressure.  

Completing my PhD whilst at the same time preparing for lectures and 
teaching was a huge challenge (especially as I was also doing a Masters 
in Education as part of my LEAP requirements). Actually, it was crazy.  
With so much going on, I found that I had to have something to motivate 
me to finish my PhD. Knowing that I had the offer of a postdoctoral 
opportunity overseas, provided that motivation.

Coming back from my postdoctoral studies and settling down into my 
role as a new lecturer was another challenge. On top of teaching, I had to 
develop my own research, gain the experience of being a supervisor, find 
the right kinds of students to supervise. It continues to be a juggling act.  

For me, being a woman in academia has been a challenge. To build an 
academic career and become a high-level professor, one has to sacrifice 
family time to establish oneself. As a female, I would find that very difficult.   
What is needed is for the university to have programmes in place to assist 
women in this regard. Established professors should mentor younger 
colleagues to encourage them to carry onwards and upwards.  

My advice to aspirant female chemists is, persevere. By nature, 
science is not an easy discipline. Quite apart from intelligence, it requires 
a lot of hard work. You have to keep at your research and finish it up.  
Don’t give up.  Just stick to it.  It pays off in the end.

I think one of my best memories of academic life is being a postgraduate 
student. It was the best time of my life – very little responsibility, and all 
the time in the world to do research that really interested me. 

My advice to aspirant female chemists is, 

persevere.  By nature, science is not an easy 

discipline.  Quite apart from intelligence, it 

requires a lot of hard work.  You have to keep at 

your research and finish it up.  Don’t give up.  Just 

stick to it.  It pays off in the end.



WOMEN IN CHEMISTRY // 21

Dr Letitia Pillay
Leaping Ahead

My father is a primary school head and my mother 

an HOD.  Even my brother is a teacher. So there was 

no choice about me going to university, it was always 

going to happen! I was quite lucky in that respect, 

there was no, “It’s time for you to go and work” for me.  

I had a very educational background in terms of what 

my folks did and what they expected for me.

In 2006, Letitia Pillay was appointed as a LEAP lecturer in UKZN’s School 
of Chemistry. The Leadership and Equity Advancement Programme 
(LEAP), generously funded by the Carnegie Corporation of New York, 
was the university’s primary tool to advance young women academics 
and build scientific leadership and capacity. As an academically excellent 
postgraduate student studying on Howard College Campus, Letitia amply 
fitted the bill. Six years down the line, she is a fully fledged analytical 
chemist with a PhD behind her name, and an active member of the Westville 
chemistry staff. This is her story.

“I’m a Durbanite, born and raised in Chatsworth. I come from a family of teachers,  
although I’m the first university teacher. My father is a primary school head 
and my mother an HOD. Even my brother is a teacher. So there was no choice 

about me going to university, it was always going to happen! I was quite lucky in that 
respect, there was no, “It’s time for you to go and work” for me. I had a very educational 
background in terms of what my folks did and what they expected for me.

As an undergraduate, I did a pure and applied chemistry degree. I enjoyed applied 
chemistry very much and learning a variety of applications of chemistry from paint and 
textile industries to cement. I enjoyed that and loved going on field trips too.  

I was a student at Howard College. I loved the campus, the feeling of relaxation and 
freedom that comes with being a student. I always thought the chemistry lecturers knew 
exactly what they were doing, that the department presented such a professional face. 
It was only when I became a staff member myself that I saw behind the scenes, and 
realised how stressful teaching and administration during a semester could actually be!

As an undergraduate I worked as a research assistant for Professor Andy Kindness, 
doing analytical projects. We looked at a whole range of different stuff, from water 
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chemistry to wood chemistry to paint analysis. He had a very big influence 
on my research and career choice, and I’ve continued to work with him in 
one way or another ever since. When I entered academia, he was pretty 
much everything – PhD supervisor, LEAP mentor and Head of School.  
LEAP was an excellent programme, as it gave me an idea of what it was 
like to be an academic; and it was protective in that it provided time for me 
both to study and to teach.  

My PhD research focused on an aspect of environmental chemistry. I 
opted for a local focus and looked at metal contamination in the Isipingo 
River. This is the area near to the old airport, and is interesting in that it 

features a mixture of residential and industrial properties in close proximity.  
Knowing what is happening pollution-wise is therefore very important. I 
mapped the distribution of metal contamination in the area, and investigated 
the metal speciation and mobility, that is to say, what form the metal took, 
and whether it was mobile through the ecosystem, whether it was available 
for uptake by plants and animals or bound to the soil and not available. 
I examined how the metals would behave under changing environmental 
conditions, and whether they would affect living organisms in the water 
or not. I examined the limitations of different types of analyses and did 
some interesting isotope ratio studies, where I examined the ratio between 
different isotopes in a metal, and identified whether their source was owing 
to industrial activity or natural activity. My research identified the potential 
sources of contamination. 

Environmental or analytical chemistry is pretty hands-on.  Its application 

is practical and it addresses current problems. South African industries are 
becoming much more environmentally aware. My data can be used to 
investigate the impact of output on the natural environment. It can be used 
to develop waste management programmes that address environmental 
imbalances. It is this practical application and relevance of my research 
that motivates me.

Now that my PhD is finished, I am continuing with metal speciation 
studies, in particular, looking at x-ray analysis to determine metal species.  
However, as a young academic, the next thing for me to do is get my 
research published.  I am hoping to get three papers out of my PhD.  

Career-wise, for now I’m happy right here where I am. I enjoy the 
academic environment, which allows me the freedom to carry out the 
research that interests me and that I want to do. And I also enjoy the 
teaching – as long as I’m not being swamped!

In terms of getting where I am today, initially the biggest challenge I 
faced was coming out of a school system that taught by rote. I couldn’t 
cope with the lateral thinking required at university.  Fortunately the teaching 
I experienced during my undergraduate studies at Howard College forced 
me to understand what I was learning. Apart from good lecturers, another 
hugely positive influence in my life has been my parents. They put me 
through university and gave me the necessary funds and support. There 
was a stage when my PhD took a while in coming because of my teaching 
load, but they continued to believe in me.  

Being female in a chemistry world has never been an issue for me, 
and I can’t stand it being made an issue. I simply don’t see it or care 
about it.  As far as I’m concerned I’m as good as any guy, or even better!  
My colleagues might treat me differently because I’m a little strange, but 
certainly not because I’m female. 

If I think of one memory that stands out, it must be when I went 
overseas. As part of my PhD research, I spent time in Sweden and at 
the University of Aberdeen in Scotland. When I saw their labs and their 
facilities, I was quite shocked, because I realised just what a good set 
up we had here.  We really have world-class facilities for our chemistry 
researchers and students.  

But now I’m sounding like an advert for UKZN!

I enjoy the academic environment, which allows 

me the freedom to carry out the research that 

interests me and that I want to do. And I also 

enjoy the teaching – as long as I’m not being 

swamped!
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Professor Fanie van Heerden
The Magic’s in the Muthi

One very interesting project that I was involved in at 

the CSIR was the Hoodia project. The Hoodia plant 

was known to be used as a thirst quencher by the 

San. When we fed it to rats, we noticed that the rats 

stopped eating, so we realised that it was also an 

appetite suppressant.  

Based on UKZN’s Pietermartizburg campus, Professor Fanie van Heerden 
is an NRF-rated scientist and a previous recipient of the NRF President’s 
Award; the author of over 100 scientific publications in peer-reviewed 
journals; co-author of Poisonous Plants of South Africa; and Fellow of 
the Royal Society of South Africa, the premier multidisciplinary scientific 
organisation in the country.

As Chair of Organic Chemistry at UKZN and a natural product chemistry 
researcher, Professor van Heerden is renowned for her research on South 
African medicinal plants and formed part of the Council for Scientific 
and Industrial Research (CSIR’s) research team that investigated Hoodia 
gordonii, a cactus-like plant celebrated for its appetite suppressing 
qualities (she was in fact the main inventor on the patent P57 that resulted).  
Her other research interests include the screening of plant extracts and 
isolated compounds for biological activity, with special emphasis on 
activities related to significant diseases prevalent in South Africa such 
as Malaria and HIV and AIDS; and the development of analytical methods 
for the detection of toxic plants implicated in the accidental or deliberate 
poisoning of people using plant-derived preparations. Professor van 
Heerden’s unique scientific contribution lies in linking the chemistry of 
medicinal plants with their synthesis.  Yet behind this formidable academic 
is a self-effacing lady who enjoys a Saturday afternoon ramble.  She shared 
her memories.

 

“I grew up on a farm in the Karoo, with my older sister and two younger brothers.  
It was a sheep farm near Murraysburg, my brother still farms there. I studied 
at the University of the Orange Free State, where I did all my degrees right up 
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to PhD. There were no chemists in my family, no, not at all! I am the only 
academic.

Initially I studied for a general BSc, with physics, maths and chemistry.  
What attracted me to chemistry was Professor Dawie Roux, he had such 
an active department. I was drawn into his research group, which was 
looking at tannins at the time. He was an organic chemist. We all did 
flavonoid chemistry, which is looking at the structures of an important class 
of compounds present in plants, the flavonoids, and how to synthesize 
them.  

Once I had my PhD I started working for the CSIR, and I stayed 
there for eight years. I was doing natural product chemistry, which is 
the chemistry of natural organisms. We did some very interesting work 
looking at mycotoxins, which are toxic compounds produced by fungi.  
We also looked at poisonous plants, in particular, Tylecodon wallichii and 
Cotyledon orbiculata (Pig’s Ear), which are two succulent plants found in 
the Karoo that can cause death to sheep and goats if they eat them. We 
could see the symptoms, and wanted to isolate and see the structure of 
the toxic compound in the plants, and work out what class of compound it 
should be. These were novel Bufadienolides, toxins that affected the hearts 
of the animals.

One very interesting project that I was involved in at the CSIR was 
the Hoodia project. The Hoodia plant was known to be used as a thirst 
quencher by the San. When we fed it to rats, we noticed that the rats 
stopped eating, so we realised that it was also an appetite suppressant.  
The project resulted in the CSIR patenting the active compound in the 
Hoodia plant. Today, a lot of appetite suppressant mixtures on the market 
contain the Hoodia compound. 

I leant a lot from the team I worked with at the CSIR. Internationally, 
they were a very well known group, headed up by the organic chemist, Piet 
Steyn.  Another role model was Amelia de Jesus.  She was a microbiologist 
at the CSIR, and the very first woman in the country to be awarded a PhD 
in microbiology.  

In 1989 I moved to RAU (Rand Afrikaans University) where I stayed 
for 15 years. Then in 2004 Professor Siegfried Drewes from the university 
in Pietermaritzburg contacted me and offered me a job. He was also a 

natural product chemist and I knew the chemistry he had done. In fact we 
shared the same supervisor, as he had been Professor Dawie Roux’s very 
first PhD student. Prof Drewes said: “Come down and smell the place,” 
and so I did. The chemistry departments were not that different; after all, 
the work was the same. So now I am here. It was a big thing for me to 
pack up my house and move into another one, to start a new garden. But 
it was time for a change.

My current research involves looking at the chemistry of medicinal plants, 
or “muthi” plants. What we are trying to do is to isolate the compounds 
with activity from these medicinal plants. One plant family we are looking 
at is the Helichrysum family. This is used as an anti-infection medicine by 
traditional healers. So far we have isolated some of the compounds. The 

ultimate goal would be to prepare or synthesize these active compounds 
artificially in the lab, as the basis for future drug development. 

Several of my PhD students are involved in very interesting areas of 
natural product research. Monica Ndoile is examining the structure of anti-
cancer compounds in the Ochna plant and Mamolesi Selepe is collaborating 
with Professor Drewes and me on a research project involving the ‘muthi’ 
world’s version of Viagra. This is the Eriosema plant. Prof Drewes has 
isolated the compounds in the Eriosena plant and Mamolesi has managed 

My current research involves looking at the 

chemistry of medicinal plants, or “muthi” 

plants. What we are trying to do is to isolate the 

compounds with activity from these medicinal 

plants. One plant family we are looking at is 

the Helichrysum family. This is used as an anti-

infection medicine by traditional healers.
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to synthesize these compounds. This means that we are no longer reliant 
on the original plant to take potential drug development further.

What I like about chemistry is that it is still a very vibrant field, one that 
is changing all the time. Whilst it is a very academic subject, it can also be 
applied in real life. It can create jobs. Chemistry is the central science as 
it enables one to collaborate with other disciplines, it is a useful science, 
and it is a creative science.

My biggest challenge is to find enough time – time to do research, to 
raise funds for research, and to attract good students to the department.  
For the past two years I have been head of the chemistry department 
in Pietermaritzburg. This has been a lot of hard work because student 
numbers have nearly doubled.  A lot of my energy has gone into seeing 
that the first year classes are running smoothly. We have had to schedule 
extra pracs and double up with teaching to accommodate the bigger 
numbers.  However, with 500 first years we are now full and systems 
should stabilise. Three new staff members started at the beginning of 
2012, so the teaching load should also even out. To find the balance is 
difficult. There isn’t much time left for hobbies outside of work, although I 
like to go rambling on a Saturday, and I am a keen bird watcher. But I love 
chemistry. There is never a dull moment.

Being a woman in the world of chemistry has never really been an 
issue. After all, men have to deal with the same problems in their work.  

My advice to young women thinking of studying chemistry is that it is an 
exciting area to be in. There is no reason why a female can’t succeed.    

What stands out for me about my time at UKZN are my colleagues in 
the chemistry department. The staff members are very supportive of each 
other and collaborate in a very friendly way. I think this is unusual, for 
academics can be quite territorial.  It is this friendliness that Pietermaritzburg 
is known for.  

What I like about chemistry is that it is still a 

very vibrant field, one that is changing all the 

time.  Whilst it is a very academic subject, it can 

also be applied in real life. It can create jobs.  

Chemistry is the central science as it enables 

one to collaborate with other disciplines, it is 

a useful science, and it is a creative science.



28 // UNIVERSITY OF KWAZULU-NATAL

FUTURE



WOMEN IN CHEMISTRY // 29

Ms Mamoalosi Selepe
Undaunted by Life’s Challenges

Synthesising natural compounds plays a vital role in 

drug discovery and often leads to the development of 

compounds which have improved pharmacological 

activities, physical properties, bioavailability, 

specificity and lower toxicity.

One of Professor Fanie van Heerden’s star students, Ms Mamoalosi Selepe 
is currently engaged in her second year of study towards her doctoral 
degree in synthetic organic chemistry. Mamoalosi was born and raised 
in Lesotho and obtained her BSc degree in chemical technology at the 
National University of Lesotho in 2007.  The following year she decided to 
pursue her postgraduate studies at UKZN’s Pietermaritzburg campus and 
since then she has burgeoned into a competent researcher and scientist.  
She completed her Masters degree in record time, achieving a distinction 
for her dissertation. Academia has not always been ‘plain sailing’ for 
Mamoalosi and she has experienced her fair share of challenges and 
obstacles along the way. She recounts her experiences. 

I grew up in the Lesotho village of Ha-Masana in Maseru and attended Tlametlu 

Primary and Mazenod High School. I studied chemical technology at the National 

University of Lesotho (NUL) and came to UKZN in 2008 to further my studies.  

One of my biggest challenges as a young BSc university student was that I had to 

learn physics for the first time – I had to deal with my fears first. I was scared of 

DISCO – known as ‘Fail and Discontinue’ – because NUL was notorious for high 

failure rates of first year students. However, I persevered as I could think of no other 

programme in which to enrol and I had convinced myself that I liked the natural 

sciences. A friend of mine, who was ahead of me in her studies, reassured me that 

not every BSc student fails. She cited an example of a fellow final-year student in 

maths and computer science who achieved distinctions throughout her studies. This 

prompted me to question myself: “If someone else can make it, why not me?” In the 

end, with hard work and help from my peers, I made it – in fact, at the end of the year, 
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I passed physics better than most of my other subjects.

Honours was another milestone.  I had to deal with the disappointment 

of not being able to study what I came to UKZN for, namely, chemical 

technology.  I had hoped to be able to continue in this field up to Masters 

level; instead I found myself doing chemistry. The work load increased 

tremendously compared with that in undergrad. I had to learn to love 

chemistry, learn to manage the increased work load and adjust to a new 

environment.  However, I was blessed with supportive people around me.  

In retrospect, I think I fell in love with my Honours project which 

focused on the synthesis of tetrahydrobenzylisoquinolines, which have 

important biological activities such as anti-HIV. I felt the project was 

important and I found the synthesizing of organic compounds in the 

laboratory to be a lot of fun.  

My current research focuses on the synthesis of biologically-active 

isoflavonoids. The project was started by preparing the isoflavonoid, 

kraussianone 1, which was isolated from a plant used in KwaZulu-

Natal to treat impotence in men. Synthesising natural compounds plays 

a vital role in drug discovery and often leads to the development of 

compounds which have improved pharmacological activities, physical 

properties, bioavailability, specificity and lower toxicity.  Most people find 

my research interesting; when I explain it to my friends, they all think I am 

trying to make a new Viagra.  

During my studies, one of the most inspiring lecturers was Dr Murray 

Low.  He taught us for a short time at NUL as a visiting lecturer. He made 

the course so interesting that I ended up following him to Pietermaritzburg, 

where he was based, after completing my Bachelor’s degree. I loved Dr 

Low’s flexibility and cheerfulness and he exhibited a great work ethic –

often working late into the night. He motivated me to continue working.  

Another significant influence in my life has been my family who did 

everything they could to ensure that I received a basic education. My 

mother has been, and still is, my greatest source of motivation. She 

taught me to value what I have, and to grab every single opportunity that 

comes my way, especially if it relates to education. I am also indebted to 

the Lesotho government who assisted me financially for my Bachelors, 

Honours and Masters’ studies. In addition, UKZN and my supervisor 

provided me with financial assistance for my PhD.

On the subject of being female in a male-dominated environment, 

I don’t feel intimidated. I see all people as human beings and do not 

experience any pressure from males. We all face challenges and I 

believe that one’s problem-solving ability does not depend on whether 

one is male or female. If I had a piece of advice for other aspirant female 

chemists, I would urge them not to be defeated by obstacles along the 

way. Obstacles are there to strengthen one and one has the power to 

achieve everything one wants in life.  

Chemistry is significant in addressing many of the challenges with 

which we are faced in today’s world such as incurable diseases, poverty 

and starvation. Most of the products we use on a daily basis are results 

of some form of chemical transformation, e.g. medication, cosmetics and 

commodities. I would like to contribute to society by using my knowledge 

of chemistry in community-based projects which will create jobs and 

eradicate poverty, especially in the villages and rural areas. 

Chemistry is significant in addressing many 

of the challenges with which we are faced in 

today’s world such as incurable diseases, 

poverty and starvation.  Most of the products 

we use on a daily basis are results of some 

form of chemical transformation.
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Mrs Monica Ndoile
Committed to Academic Excellence

If you ask how I came to the world of chemistry, I will 

say that I liked chemistry since the first day when my 

secondary school teacher, Elizabeth, mixed acid, base 

and phenolphthalein. The resultant colour change was 

so obvious and instant, I was captivated!

In 2009, a young Tanzanian student joined the chemistry department in 
Pietermaritzburg. Monica Ndoile left her home in Dar es Salaam to come 
to UKZN and pursue a PhD under the guidance of respected organic and 
natural product chemist, Professor Fanie van Heerden.  Monica is part of the 
UKZN team that is investigating a number of indigenous medicinal plants, 
looking at their potential commercial use in treating serious illnesses such 
as cancer, malaria, HIV-AIDS and tuberculosis. Such research epitomizes 
the fusion of indigenous knowledge and wisdom with modern scientific 
understanding. Using equipment comparable to the best in the world, 
Monica’s particular research focus has been on the structure of anti-
cancer compounds in the Ochna plant. Monica talks of her research, her 
love for chemistry and her life-long commitment to academic excellence.

 

I grew up in Dar es Salaam, Tanzania, in a family of eight children. I am the third 

born. I have two sisters and five brothers. We were raised by both parents, with 

Mum being a primary school teacher and Dad being a businessman.

If you ask how I came to the world of chemistry, I will say that I liked chemistry 

since the first day when my secondary school teacher, Elizabeth, mixed acid, base 

and phenolphthalein. The resultant colour change was so obvious and instant, I 

was captivated! This particular chemistry teacher influenced and motivated me 

enormously. I remember when she called me in to her office one day and told me:   

“If you can only see within yourself to discover the potential hidden deep within you, 

you will surely excel in life.” I have always heeded her wise words. Another person 

who has helped me greatly in life is my father. He always insisted that excellence 

does not come easily. It needs one’s total commitment. This I have taken to heart.
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Life has not always been easy and I have had to overcome some 

challenges along the way.  In the last year of my secondary education, 

my father could no longer afford my pocket money. The important thing, 

however, was that he was paying for my fees. Pocket money did not 

matter to me. I decided to stay focused on my goal of attaining academic 

excellence in life, though I must admit it was hard. But the best part was 

that I passed my advanced level examination and so was selected to join 

the University of Dar es Salaam.

Academically, two people have had an important influence on my life, 

namely, Professor Mayunga H Nkunya, my MSc supervisor, and Professor 

Fanie van Heerden, my PhD supervisor. I admire these people for they 

are both so knowledgeable in chemistry. They are also committed to 

maintaining academic excellence.

Today, I continue to like chemistry because it is challenging and 

exciting at the same time. My PhD research is in organic chemistry. I 

am studying a medicinal plant called Ochna serrulata, looking for anti-

infective compounds. Currently, many people are dying of cancer, malaria 

and HIV infections. My research will contribute to the growing pool of 

knowledge of more effective compounds, with new structures.

Once I have the compounds, my next target will be to synthesize 

them from commercially available starting materials. This synthesis part 

is important for the sake of our natural environment. By creating these 

compounds artificially, we can ensure that the plant survives in its natural 

state and is not uprooted.

I believe the work I am doing is vital because at the moment, 

infective micro-organisms have developed a resistance to many available 

medicines. My research is expected to produce new and effective anti-

infective compounds that can be used to reverse the current situation. 

It is interesting to note that my research uses traditional knowledge 

that has been passed on from generation to generation throughout 

history, pertaining to the use of plants for healing different infections. 

Many people use plant products as medicine. This research scientifically 

validates the use of these plant products.

In academia, I have found being female advantageous as I am 

listened to and considered first before men. I would advise aspirant 

female chemists to stay focused on what they aspire to most, and to give 

it their maximum effort and commitment.

I have enjoyed studying chemistry at UKZN. The chemistry department 

has a lot of facilities. A student will not suffer because of a lack of 

facilities. I remember exciting times, such as when I received the results 

from some biological activity tests, and realised that I had managed to 

get the compounds which showed toxicity to different cancer cells.  

To conclude, I must say that above all, I have enjoyed studying 

here because the staff are friendly. This makes UKZN a very conducive 

environment for students.

I believe the work I am doing is vital because 

at the moment, infective micro-organisms 

have developed a resistance to many available 

medicines.  My research is expected to produce 

new and effective anti-infective compounds that 

can be used to reverse the current situation.
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My advice to female students is never to let anything 

or anyone stop you from achieving your dreams. 

Traits that are often characteristic of a female, such as 

tenacity, meticulous attention to detail and the ability 

to multi-task, are invaluable in the sciences.

PhD student and LEAP lecturer, Karen Pillay, has an impeccable academic 
record. Leaving high school armed with a full suite of subject distinctions, 
Karen went on to complete her BSc degree in biomedical science cum laude 
and her BSc Honours degree summa cum laude at UKZN. Her decision 
to pursue her MSc and PhD in the fields of chemistry and biochemistry 
highlighted her versatility in scientific research. In 2011 Karen was one of 
six UKZN women to scoop a prestigious ‘Women in Science’ award from 
the national Department of Science and Technology.  Karen was awarded 
a doctoral fellowship for her outstanding contribution to the scientific 
knowledge base of her discipline. Her current doctoral research lies in 
amyloid diseases, in particular type II diabetes. Behind a formidable brain 
lies a charming young woman. She speaks of hard work and tenacity as 
the paving stones on her road to success:

 

I grew up in Chatsworth and attended Greenvale Primary School.  In grade 7 I won 
first prize for my exhibition at an inter-school science fair. I was advised to go to a 
private high school, but my parents felt that it is up to the child to perform well and 

so I went to Westcliff Secondary. In my twelve years at school, I always came top of 
the class and matriculated with six distinctions. In grade 11, I attended a science and 
technology course in Chennai, India and in grade 12, I won the Dux award and also 
the Good Fellowship award.

My mum, Theresa, is a home executive and my dad, Siva is a fitter and turner. 

Both my parents played an integral role in encouraging me to reach for the stars. 

They never pressured me to go into any particular field and were always supportive 

of anything that I chose to do. My mum played an important part in my education by 

helping me with my home-work, proofreading my assignments, testing me on school 

Mrs Karen Pillay
Pushing the Frontiers of Diabetes Research
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syllabi and even listening to and critiquing my oral presentations.

In 2009, I married Keagan, an IT specialist. I met him when I was 

going to Sweden as part of my MSc and I needed a laptop. My cousin 

put me in touch with him, and as they say, the rest is history! He has 

been extremely supportive and keeps me motivated to be the best that 

I can be.

It has not always been easy to get where I am now. My MSc and 

PhD were chemistry and biochemistry related. The biggest challenge I 

faced was not majoring in these two fields as I graduated with a BSc in 

biomedical science and went on to do my Honours degree in medical 

microbiology. This challenge was overcome by extensive reading to fill 

some of the gaps that were present and expert guidance from my GGKM 

research group supervisors. Without their expertise, I would not be where 

I am today. Dr Patrick Govender, my research supervisor has always 

inspired me to persevere and make a success of whatever I set out to 

do. He is also my mentor for the Leadership and Equity Advancement 

Programme (LEAP) and has been instrumental in helping me adjust to 

life in academia. And of course, my parents always provided the support 

that was needed for me to persevere in all of my endeavours.

I have never found being a woman a problem. In fact, it feels liberating 

when I am able to perform just as well if not better than male counterparts 

in certain respects. And I have noticed that females get more opportunities 

available to them, such as funding. My advice to female students is never 

to let anything or anyone stop you from achieving your dreams. Traits that 

are often characteristic of a female, such as tenacity, meticulous attention 

to detail and the ability to multi-task, are invaluable in the sciences. Always 

remember that life takes you to where you are supposed to be. 

I stumbled upon biochemistry when my MSc project required 

biological testing of the compounds that I had synthesised. During my 

MSc, my eyes were opened to how vital biochemistry is. As the years 

progressed, I saw more and more of how biochemistry is a key element 

in all aspects of the functioning of the human body. The fact that without 

biochemistry even the most basic of our functions would not be possible 

is what ‘grabs’ me.

My research is on amyloid diseases, in particular type II diabetes. Type 

II (non-insulin-dependent) diabetes mellitus affects more than 1,54 million 

people in South Africa alone. The numbers are rising as obesity, stress and 

poor eating habits take their toll. Currently there is no therapeutic agent that 

can slow down or stop the progression of type II diabetes.

 Amyloid diseases are characterised by a particular peptide/protein, 

called amylin in the case of type II diabetes, which has a propensity to 

aggregate and become toxic to pancreatic beta cells. My project focuses 

on peptide-based inhibitors of the aggregation process and cytotoxicity. 

As there is currently no gold standard technique for testing potential 

inhibitors, another aspect of my research involves surface plasmon 

resonance and fluorescence tags as potential screening techniques. In 

addition, there are some gaps in understanding the mechanistics of the 

cellular interaction of amylin. I hope to shed more light on this using 

confocal microscopy and live cell imaging.

From the latter years of my schooling career, I was interested in drug 

development. To play even a small role in finding a treatment that could 

be used for the well-being of people has always been a very intriguing 

aspect for me.  When I started my BSc, I was under the impression that it 

would lead to drug development. Although this was not the case, having 

the opportunity to walk down this path makes me feel like this is my 

My research is on amyloid diseases, in particular 

type II diabetes. Type II (non-insulin-dependent) 

diabetes mellitus affects more than 1,54 million 

people in South Africa alone. The numbers are 

rising as obesity, stress and poor eating habits 

take their toll. 
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calling in life. I know many people with type II diabetes and the fact that 

my dad has recently been diagnosed with a mild case of it, motivates me 

even more to contribute to the fight against this disease.

There is currently no therapeutic agent that stops progression of type II 

diabetes. As my peptide-based inhibitors and novel screening techniques 

would bring us a step closer to finding an agent that could delay or even 

stop amylin aggregation, and as progression of type II diabetes leads to 

numerous secondary complications such as retinopathy (scarring of the 

retina) that could lead to blindness; artherosclerosis (deposits on the 

walls of blood vessels that can block blood flow) that could lead to heart 

attacks and stroke; and nephropathy that can cause renal failure, an 

agent that could stop progression of the disease would have far reaching 

consequences.

In terms of my career aspirations, I hope to become an academic, 

someone who can make a significant impact on young minds. I would 

like to stay at UKZN as this institute is reputed for its brilliant research and 

has the necessary resources available.  And I love Durban. I would like to 

build a solid platform for myself in academia, help students make correct 

career choices and encourage them to enter the science field. One 

specific dream I have is to compile a booklet on bursaries available for 

tertiary education and distribute it to previously disadvantaged schools.  

Of course I would like to have a family one day and I know this will take 

some compromise and juggling. But I have a very supportive husband 

and if one wants to make it work, one can.  

In terms of where I am now, my PhD, which is on track for completion 

mid-2012, takes a lot of my time. But I try to lead a balanced life. I enjoy 

relaxing with family and friends. My main ways of de-stressing are a day 

out shopping with my mum, or going to the spa with my husband or just a 

quiet evening of take-away and a movie. In my spare time I also enjoy light 

reading and doing cross-word puzzles. I find gardening very satisfying, 

especially when I see something blossom because of my own efforts!  

I know many people with type II diabetes 

and the fact that my dad has recently been 

diagnosed with a mild case of it, motivates 

me even more to contribute to the fight 

against this disease.
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Dr Nontokozo Xaba
Taking up the Challenge at SASOL

This is what I believe: life is about choices. Your 

destiny is not attached to any single person on earth, 

but it is hidden deep within you, it is yours to find. If 

your mind can concieve it, then surely you can achieve 

it. If someone has done it before you, then surely you 

can also do it.

Dr Nontokozo Xaba entered university through the Science Foundation 
Programme, and bears testimony to the success of this initiative. The 
solid scientific foundation that it provided enabled her to work steadily 
towards obtaining her Bachelor of Science, Honours in Chemistry and 
Master of Science degrees. In  2008 Nontokozo graduated with a Doctor of 
Philosophy under the supervision of Professor Deo Jaganyi, having done 
her research in the field of physical chemistry. The pinnacle of her student 
career was achieved when she received the NRF/Thrip Excellence Award 
in 2006. Today, Nontokozo works for SASOL Technology as an R&D Project 
Portfolio Coordinator, in their research and development division. With the 
academic foundation that she obtained at UKZN behind her, Nontokozo 
feels more than ready to face the challenges of industry.

 

I was born in Ladysmith, the third and the last born in the family. I have one older 

sister and one older brother. I went to school in Ladysmith until grade 7, and 

thereafter went to Newcastle for grades 8 to 12. Straight from there, I enrolled at 

the University of KwaZulu-Natal and obtained my degrees, firstly a BSc degree in 

2000, then a BSc Honours in 2001, MSc chemistry cum laude in 2004 and finally 

my PhD in chemistry in 2008. Just recently, I got married.

Firstly I enjoy reading the word of God, then reading books. I also like to do 

indoor exercise and I am involved in community service. 

In getting to where I am today, I have faced obstacles along the way. Some 

people did not believe in me. I would have appreciated it if these people had believed 

that I could do it in life, but they never believed in me. However, I found identity, 

grounding, courage and motivation in the word of God and His love for me.  What I 



40 // UNIVERSITY OF KWAZULU-NATAL

can say is that other people, family, friends, study leaders and mentors 

helped me tremendously, through the support, guidance and motivation 

that they offered.

I chose to study chemistry because I am filled with the desire to know.  

Not just know, but understand how little and invisible molecules function, 

for these are what shape and influence the visible world. Whilst studying 

at UKZN, I specialised in understanding the Kinetic and Mechanistic 

Behaviour of Hydroboration Reactions of Selected Unsaturated Organic 

Compounds with Haloborane Addition Complexes: Application of 11B 

NMR Spectroscopy. I was motivated to do this particular research 

by a need for optimisation of an economically and chemically viable 

route towards the formation of a Linear Alpha Olefin (1-octene) from a 

Linear Internal Olefin (4-octene). Such research is important because it 

contributes towards the manufacture of straight chain olefins, which are 

used as comonomers in the production of polyethylene. The linear alpha 

olefins are what end up as being the material that makes all kinds of 

plastics. 

I thoroughly enjoyed my time as a student at UKZN and my studies 

in the school of chemistry.  The school is exceptionally well equipped 

and provides a world class tertiary qualification. Professor Deo Jaganyi, 

who was my supervisor, was an inspirational lecturer. He influenced me 

because of his passion for chemistry, and because of his amazing ability 

to make one believe that there is something great inside one. 

Currently I work at Sasol Technology, in their Research and 

Development division. I work as the R&D Project Portfolio Coordinator, and 

I’m responsible for project governance. Having a research background in 

chemistry equipped me with the skills that are necessary to do research 

in the area of R&D project governance. Not only that, the chemistry 

grounding I obtained from UKZN enables me today to understand the 

diverse R&D portfolio at my workplace. If I think of what has been my 

greatest achievement in the workplace, I would say it has been being able 

to adapt from a scientific research background into a project portfolio 

environment, whilst using the same basic skills of scientific research. I 

thoroughly enjoy my work and being at SASOL, and long term would like 

to move more into the Business Strategy side of things.

Besides my career, I hope to contribute to society by motivating 

young people, especially women. I would like to help them believe and 

act on the fact that in life everyone has the potential and ability to achieve 

great things, irrespective of the circumstances under which they were 

born and the environment in which they grew up. Moreover, each and 

every human being has a specific purpose for which he or she was born. 

Everybody is unique; nobody on earth is equipped with exactly the same 

gifts and talents. I believe that I was given specific gifts to achieve a 

specific purpose, and that I was born for that purpose.  

In the workplace, I have not found that being a female is an issue.  

Rather, I have found that if I treat people as qualified professionals who 

know their job, they will do the same to me.  

This is what I believe: life is about choices. Your destiny is not attached 

to any single person on earth, but it is hidden deep within you, it is yours 

to find. If your mind can concieve it, then surely you can achieve it. If 

someone has done it before you, then surely you can also do it. 

One particular moment that leaves me with very proud memories was 

when I received the NRF/Thrip Excellence Award in 2006, when I was a 

chemistry student at UKZN.

I chose to study chemistry because I am filled 

with the desire to know.  Not just know, but 

understand how little and invisible molecules 

function, for these are what shape and influence 

the visible world.
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Did you know …?   
Famous Women Chemists in History

Marie Curie (Poland/France, 1867-1934) – Marie Curie pioneered 
radioactivity research. She was the first two-time Nobel laureate and the 
only person to win the award in two different sciences (Linus Pauling won 
Chemistry and Peace). She was the first woman to win a Nobel Prize. Marie 
Curie was the first female professor at the Sorbonne. 

Iréne Joliot-Curie (France, 1897-1956) – Iréne Joliot-Curie, daughter of 
Marie Curie was awarded the 1935 Nobel Prize in Chemistry for synthesis 
of new radioactive elements. The prize was shared jointly with her husband 
Jean Frédéric Joliot. 

Jacqueline Barton (USA, born 1952) – Jacqueline Barton probed DNA 
with electrons. She used custom-made molecules to locate genes and study 
their arrangement. She showed that some damaged DNA molecules do not 
conduct electricity. 

Ruth Benerito (USA, born 1916) – Ruth Benerito invented wash-and-wear 
cotton fabric. Chemical treatment of the cotton surface not only reduced 
wrinkles, but could be used to make it flame resistant and stain resistant. 

Ruth Erica Benesch (USA, 1925-2000) – Ruth Benesch and her husband 
Reinhold made a discovery that helped explain how hemoglobin releases 
oxygen in the body. They learned that carbon dioxide functions as an 
indicator molecule, causing hemoglobin to release oxygen where carbon 
dioxide concentrations are high. 

Carolyn Bertozzi (USA, born 1966) – Carolyn Bertozzi helped design 
artificial bones that were less likely to cause reactions or lead to rejection 
than their predecessors. She helped create contact lenses that were better-
tolerated by the cornea of the eye. 

Hazel Bishop (USA, 1906–1998) – Hazel Bishop was the inventor of 
smear-proof lipstick. In 1971, Hazel Bishop became the first female member 
of the Chemists’ Club in New York. 

Edith Flanigen (USA, born 1929) – In the 1960s, Edith Flanigen invented 
a process for making synthetic emeralds. In addition to their use for making 
beautiful jewellery, the perfect emeralds made it possible to make powerful 
microwave lasers. In 1992, Flanigen received the first Perkin Medal ever 
awarded to a woman, for her work synthesizing zeolites. 

Rosalind Franklin (Great Britain, 1920–1958) – Rosalind Franklin used 
x-ray crystallography to see the structure of DNA. Watson and Crick used her 
data to propose the double-stranded helical structure of the DNA molecule. 
The Nobel Prize could only be awarded to living persons, so she could not 
be included when Watson and Crick were formally recognised with the 1962 
Nobel Prize in medicine or physiology. She also used x-ray crystallography to 
study the structure of the tobacco mosaic virus. 

Alice Hamilton (USA, 1869–1970) – Alice Hamilton was a chemist and 
physician who directed the first governmental commission to investigate 
industrial hazards in the workplace, such as exposure to dangerous 
chemicals. Because of her work, laws were passed to protect employees 
from occupational hazards. In 1919 she became the first female faculty 
member of Harvard Medical School. 

Dorothy Crowfoot Hodgkin (Great Britain, 1910-1994) – Dorothy 
Crowfoot-Hodgkin was awarded the 1964 Nobel Prize in Chemistry for using 
x-rays to determine the structure of biologically important molecules. 

M. Katharine Holloway (USA, born 1957) – M. Katharine Holloway and 
Chen Zhao are two of the chemists who developed protease inhibitors to 
inactivate the HIV virus, greatly extending the lives of AIDS patients. 

Women have made many important contributions to the fields of chemistry and chemical engineering. 
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Did you know …?   
Interesting Chemistry Facts

Chemistry is a fascinating science, full of fun and interesting facts. For example, did you know that …?

•	 Chemistry is the study of matter and energy and the interactions between 
them. It is a physical science that is closely related to physics, which 
often shares the same definition. 

•	 Chemistry traces its roots back to the ancient study of alchemy. 
•	 All matter is made up of the chemical elements, which are distinguished 

from each other by the numbers of protons they possess. 
•	 The chemical elements are organised in order of increasing atomic 

number into the periodic table. The first element in the periodic table is 
hydrogen. 

•	 Each element in the periodic table has a one or two letter symbol. The 
only letter that doesn’t appear in the periodic table is J. 

•	 The discoverer of an element may give it a name. There are elements 
named for people (Mendelevium, Einsteinium) or for places (Californium, 
Americium).

•	 The only elements that are liquid at room temperature are bromine and 
mercury. However, you can melt gallium by holding a lump in the warmth 
of your hand. 

•	 Unlike many substances, water expands as it freezes. An ice cube takes 
up about 9% more volume than the water used to make it. 

•	 If you pour a handful of salt into a full glass of water, the water level will 
actually go down rather than overflowing the glass. 

•	 There is about 250g of salt (NaCl) in the average adult human body. 
•	 The human body contains enough carbon to provide ‘lead’ (which is 

really graphite) for about 9,000 pencils. 
•	 A pure element can take many forms. For example diamond and graphite 

both are forms of pure carbon. 
•	 The chemical name for water (H

2
0) is dihydrogen monoxide.

•	 Lightning strikes produce O
3
, which is ozone, and strengthen the ozone 

layer of the atmosphere.
•	 The only two non-silvery metals are gold and copper. 
•	 Although you may consider gold to be rare, there is enough gold in the 

Earth’s crust to cover the land surface of the planet knee-deep. 
•	 Although oxygen gas is colourless, the liquid and solid forms of oxygen 

are blue. 
•	 Hydrogen is the most abundant element in the universe, while oxygen is 

the most abundant element in the Earth’s atmosphere, crust, and oceans 
(about 49.5%). 

•	 The rarest naturally-occurring element in the Earth’s crust may be astatine. 
The entire crust appears to contain about 28g of the element. 

•	 Hydrofluoric acid is so corrosive that it will dissolve glass. Although it is 
corrosive, hydrofluoric acid is considered to be a ‘weak acid’. 

•	 One bucketful of water contains more atoms than there are bucketfuls of 
water in the Atlantic Ocean. 

•	 Approximately 20% of the oxygen in the atmosphere was produced by 
the Amazon rainforest. 

•	 Helium balloons float because helium is lighter than air. 
•	 Bee stings are acidic while wasp stings are alkaline. 
•	 Hot peppers get their heat from a molecule called capsaicin. While the 

molecule acts as an irritant to mammals, including humans, birds lack 
the receptor responsible for the effect and are immune to the burning 
sensation from exposure. 

•	 Dry ice is the solid form of carbon dioxide, CO
2
. 

•	 Liquid air has a bluish tint, similar to water.
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