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Science@UWC - an investment in South Africa’s science
and technology future

The Faculty of Natural Sciences at UWC is enjoying an 
unprecedented period of growth and diversification.

With a student body of approximately 2,200 undergraduates and 
over 900 postgraduates – and a full-time academic staff of 131 
and support staff of 88 – the Faculty has seen an unprecedented  
increase in student numbers at all levels over the past five years. 
Coupled with this, research and innovation outputs have increased 
dramatically, as has the Faculty’s investment in new infrastructure 
and research equipment.

The award of five South African Research Chair Initiative (SARChI) 
research chairs in 2012 to UWC’s Faculty of Natural Sciences – 
added to our SARChI chair in bioinformatics and SARChI/SKA 
chair in cosmology – reflects the Faculty’s increasing national 
and international profile in scientific research.  The NRF has 
also injected R15 million into the Faculty’s molecular science 
research for the purchase of two nuclear magnetic resonance 
spectrometers in 2014.

The nurturing of the next generation of South African science 
leaders remains a priority in the Faculty, underpinned by a diverse 
undergraduate programme supported by a rigorous teaching 
and learning programme working towards improved throughput 
and pass rates, and an inculcation of UWC’s graduate attributes 
in our graduates. Many of our undergraduates also move on to 
postgraduate studies at UWC. In 2013, a record number of MSc 
(112) and PhD (52) students graduated in science, and over 60 
postdoctoral research fellows were deployed across the Faculty.

We’ve had numerous other highlights, some recorded in this 
publication. There has been an upsurge in the quality and quantity 

of research publications and conference presentations. Our 
bioinformatics and astrophysics groups published in the prestigious 
journal Nature. Our nuclear physics research group was granted 
valuable experimental time on the on-line isotope mass separator 
ISOLDE at CERN, the first SA-led proposal to have managed this. 
UWC bioinformatics researchers received a grant from the Medical 
Research Council (MRC) to set up a Comprehensive Bacterial 
Analytical Toolkit for Tuberculosis Research. The Faculty hosted a visit 
by 2012 Nobel Prize Laureate for Physics, Prof Serge Haroche, in 2013.

The most visible manifestation of UWC’s commitment to  developing 
and sustaining a world-class science faculty is the completion of the 
R550-million new Life Sciences Building in 2010, and early in 2014 
the new Chemical Sciences Building, at a cost of R226 million. Both 
buildings are state-of-the-art in their aesthetics, and in the innovative 
design of their teaching spaces and research laboratories. 

This brochure attempts to provide a snapshot of some of the 
researchers and the research that currently drive postgraduate 
research in the Faculty. In a document such as this, it is impossible to 
cover all aspects of the broad range of research and researchers in 
our Faculty.  Accordingly, the researchers and research areas featured 
here were carefully chosen by our Departmental Chairpersons and 
Directors of Institutes to represent the diversity that forms the 
backbone of our research success within the nine Departments, the 
School of Pharmacy, four Institutes and two Research Units that make 
up the Faculty. Profiles of our SARchI and other research chairs and 
several of our up-and-coming young researchers are provided.

We hope that you will enjoy reading this brochure and sharing our 
journey with us.

Professor Mike Davies-Coleman  
Dean of Natural Sciences
May 2014

DEAN’S FOREWORD
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UWC joins the leaders

The University of the Western Cape is now enjoying the fruits of a 
major strategic realignment.

Renowned in the 1980s and 1990s as an overtly politically 
engaged institution, the post-apartheid era required that the 
University reimagine itself.  While not distancing itself from the new 
socioeconomic and political landscape – our research can vouch for 
that – we also had to question our status and role as an institution 
of higher education, dedicated to learning, teaching and, especially, 
research in a transforming country with redefined priorities.

Over the past 12 years we have refocused our energies into making 
UWC a university that is also renowned for its research. That process 
has paid off. UWC is now recognised as one of South Africa’s leading 
universities. In a relatively short time, it has established itself not only 
as a fine undergraduate institution, but as a significant international 
player in a number of research areas that are vital to South Africa’s 
development. 

In 2011 the National Research Foundation (NRF) found UWC to be 
the fifth most influential South African university, measured by the 
overall international impact of its research over five years (2006-2011). 
The most dramatic strides have been in the natural sciences and 
the work of those in the Faculty of Natural Sciences. Data from the 
Institute for Scientific Information, or ISI, highlighted UWC’s South 
African leadership in physics (including astronomy), molecular biology 
and genetics, biology and biochemistry, as well as in computer science.  

In addition, research by the Centre for Higher Education 
Transformation (CHET) in 2012 placed UWC in the top tier of 
universities in the country in terms of its contribution to knowledge 

production in South Africa.  As such, it is the only historically 
disadvantaged university alongside a group of well-resourced 
historically white universities. 

In 2012, we were also awarded seven chairs under the aegis of the 
South African Research Chairs Initiative (SARChI), the most awarded 
on this occasion to any of South Africa’s 23 public higher education 
institutions.  Along with the University of KwaZulu-Natal, we now 
host the fourth most SARChI chairs in the country. (The award also 
heralded the injection of approximately R85 million research funding 
into the university over the next five years.) 

On top of that, UWC now hosts two of the country’s SARChI chairs 
in astronomy.

In addition, our growth in publications (254% over 2000-2012) and 
in the numbers of postgraduates we have graduated – we set new 
records for PhD graduates every year – have been equally impressive. 

For UWC this national and international recognition of its growing 
research capability and stature has confirmed its chosen trajectory as 
a research-intensive South African university.  UWC’s journey to this 
point has been a remarkable one, challenging and at times overturning 
accepted beliefs about what is possible and probable with a moderate 
internal budget. Through the enormous commitment and dedication 
of its staff, the University has confronted these accepted beliefs, and 
moved rapidly into new areas of knowledge and possibilities for 
learning. 

Professor Brian O’connell  
Rector and Vice-Chancellor

FOREWORD BY THE RECTOR AND VICE-CHANCELLOR
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KENYA
TANZANIA
NAMIBIA

ASIA
CHINA
INDIA
SINGAPORE
AFGHANISTAN
MYANMAR

AUSTRALIA

EUROPE
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UWC’s Faculty of Natural Sciences has more than a 100 collaborations around the world and the list continues to grow annually.

FACULTY OF NATURAL SCIENCES WORLDWIDE RESEARCH COLLABORATIONS
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UWC’s Faculty of Natural Sciences has more than a 100 collaborations around the world and the list continues to grow annually.
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DEPARTMENT OF BIODIVERSITY AND CONSERVATION BIOLOGY 
Chairperson: Prof Mark J Gibbons

Faculty: 9

Honours: Prof Gavin Maneveldt, finalist in the National Science and Technology-BHP Billiton 
Awards in the category Communication for outreach and creating awareness of science, 
engineering, technology or innovation, May 2012

Rated researchers: 5

Research Areas: Herpetology - African amphibians, offshore marine biology, chelonian 
biodiversity and conservation, plant ecophysiology, Southern African angiosperm systematics, 
behavioural ecology, medicinal plant use, marine benthic biodiversity, landscape and social ecology

Honours students: 16

Master’s students: 32

PhD students: 14

Postdoctoral fellows: 2

GAVIN W MANEVELDT 
Prof Gavin W Maneveldt is a researcher in the Department of Biodiversity and Conservation Biology 
and Deputy Dean of Science, responsible for teaching and learning.  A marine biologist by training, he 
also busies himself with the study of a specific group of seaweed known as coralline red algae. Found 
in all of the world’s oceans, often covering close to 100% of rocky surfaces, these algae play an integral 
role in the ecology of marine ecosystems, providing shelter for organisms and cementing reefs 
together. In addition, their economic applications are widespread – from being an ingredient in many 
modern medicines to its use as soil pH conditioners and in the filtration of acidic drinking water. 
Coralline algae – which hold arguably one of the largest stores of carbon in the biosphere – could 
double up as sinks for excess atmospheric and oceanic carbon. Maneveldt is currently involved in two 
research programmes. Coralline Algal Biodiversity is an international programme that focuses on the 
taxonomy, systematics and ecology of coralline algae. In turn, Rocky Shore Ecology is a study on the 
role of molluscan grazers, such as snails and abalone, in controlling intertidal seaweed distribution 
patterns. Maneveldt’s histology laboratory is one of the few in the world equipped for taxonomic 
work on coralline algae. He holds a C2 research rating from the National Research Foundation, and 
was a finalist in the 2012 National Science and Technology–BHP Billiton Awards. He also supervises 
master’s and doctoral students.
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DEPARTMENT OF BIODIVERSITY AND CONSERVATION BIOLOGY 

FRANS WEITZ
Lecturer Mr Frans Weitz is also the curator of the UWC Herbarium ,an internationally registered facility 
that assists researchers with the identification and curation of plant specimens W. eitz’s two main research 
interests are medicinal plant use and plant biodiversity. For this work, he runs a research programme on 
the identification and characterisation of South African medicinal plants, and one on the identification 
and documentation of collective knowledge on the use of indigenous plants as medicine. These libraries 
are based on phytochemical characterisation – ie identifying signature plant chemistry – to determine 
and compare key compounds, and molecular characterisation, designed to integrate indigenous medicine 
with molecular and plant systematics research. He has also done work on the traditional and molecular 
systematics of Cape endemic plant families, genera and species, aiming to produce phylogenies – tracking 
the evolutionary development – of such plants. Weitz was a research fellow at Yale University and the 
Royal Botanic Gardens in London, and is part of numerous institutional and national collaborations. He 
has authored or co-authored 22 scientific papers, and has supervised the work of nine master’s and 10 
honours graduates. He currently supervises four master’s and three honours students.

MARK J GIBBONS 
Prof Mark Gibbons works in marine biology and ecology, notably the ecology of ocean and 
offshore systems, with a particular interest in zooplankton. His recent research has focused 
on gelatinous zooplankton (jellyfish) and the pelagic goby off Namibia. Both organisms have 
increased in abundance in the northern Benguela upwelling system since the collapse of the 
sardine populations there at the end of the 1960s. The system is a telling example of what 
might happen in other systems around the world through overfishing. In 2010, Gibbons was 
one of the authors of a landmark paper, published in the journal Science, which looked at the 
biology of the pelagic goby off Namibia and how these fish have thrived while others around 
it floundered. He has research collaborators at the University of Bergen in Norway and the 
Commonwealth Scientific and Industrial Research Organisation, Australia’s national science 
agency, as well as at the National Marine Information and Research Centre in Swakopmund, 
Namibia. Gibbons currently supervises five PhD and three MSc students, and holds an NRF 
B2 rating. 
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RESEARCH GROUPS
The Food Microbiology Research Group, led by Prof Pieter Gouws, (top) focuses on the 
development of novel methods and processes for the food and water industries. Research projects cover 
food safety, food-borne pathogens, diagnostics and the development of novel processes to control and 
eliminate microorganisms from food.

Among the main research interests of the Forensic DNA Laboratory (FDL), said to be the most 
active such facility in the country, are the study of local human genetic diversity for individual identification, 
the design of genetic identification tools, and the development of genotyping methods. The lab, managed 
by Prof Sean Davison and Dr Eugenia d’Amato (right), has developed a forensic identification tool – based 
on information contained in the Y chromosome – that can be used in cases of sexual assault and rape.  A 
reference database and a commercial prototype are under development. That work led to the design of a 
prototype ‘DNA rape kit’, superior to existing technology as it can identify individual perpetrators in gang 
rapes. The lab also does research on the evolutionary traits stored in the Y chromosome, and is working 
on reference data for forensic identification systems based on autosomal and mitochondrial DNA. 
The FDL has also started to apply its forensic methods to food forensics, mostly notably in an exercise 
checking the meat content of South African biltong.

Chairperson: Prof Pieter Gouws

Research areas: Agricultural and food biotechnology, environmental microbiology, 
metagenomics, applied genomics, forensics, nanotechnology, structural biology, pharmacogenetics

DEPARTMENT OF BIOTECHNOLOGY
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Research on plant biotechnology is conducted by four groups in the department, working on two 
main thrusts – abiotic stress, ie strains put on plants by non-living factors such as drought, salinity 
and heavy metals; and marker-assisted breeding, where new crops are developed based on specific 
molecular markers. The department’s National Agricultural Proteomics Research and Services 
Unit (NAPRSU) (see page 35) runs studies in both these areas. In turn, the Plant Biotechnology 
Research Group, led by Prof Ndiko Ludidi, investigates the role that endogenous signalling molecules 
– signalling originating from inside the plants – play in the plant’s transcriptomic (relating to the plant’s 
group of ribonucleic acid, or RNA, molecules), proteomic (protein-level) and metabolomic (involving 
molecules known as metabolites) responses to abiotic stress. Its ultimate aim is to help design new 
crop varieties with improved tolerance to drought and salinity. The Environmental Biotechnology 
Laboratory sets out to understand how heavy metals specific to South Africa impact important food 
and animal crops. Specific aims are to decipher the molecular pathways involved in plants’ responses to 
heavy-metal stress. Other goals include the identification of novel growth-promoting bacteria that can be 
applied to plant roots and so alleviate heavy-metal stress. The Plant Molecular Breeding Laboratory 
investigates differences in gene expression in a pear population favouring a red skin, applying a technique 
known as high-throughput next-generation transcriptome sequencing. The goal is to apply research in 
marker-assisted selection, or MAS, to marker-assisted breeding, or MAB, and so develop new cultivars of 
the pear in a shorter time frame than is possible with traditional plant breeding.

Cancer research in the department is conducted by a number of research groups. The Cancer 
Research Group of Prof David Pugh investigates the role that a protein known as retinoblastoma 
binding protein 6 (RBBP6) plays in cancer. RBBP6 is known to prompt the production of cancerrelated 
proteins such as p53 and Y-Box Binding Protein 1, and is considered a promising target for 
immunotherapy. The Apoptosis Research Group, led by Dr Mervin Meyer (top), looks at the 
development of nanotechnology-based therapeutics for the targeted destruction of cancer cells through 
the induction of apoptosis – a process leading to programmed cell death. In particular, the research 
group evaluates the anti-cancer properties of indigenous medicinal plant extracts and novel synthetic 
compounds. The Pharmacogenomics Research Group of Prof Mongi Benjeddou (far left) seeks to 
identify genetic factors that are responsible for individual differences in drug efficacy and susceptibility to 
adverse drug reactions. This includes investigating the genetic diversity of the solute carrier transporter 
genes and its pharmacogenetics/genomics implications within the South African and Sub-Saharan 
African populations. In vitro transporter assays for selected drug transporters, based on major and rare 
haplotypes (a set of DNA variations that are generally inherited together), are also developed for local 
populations. The Department of Science & Technology/Mintek Nanotechnology Innovation 
Centre (Biolabels Unit), also led by Meyer, focuses on the development of nanotechnology-based 
diagnostic and therapeutic systems.  Also in the Centre, the w, under the leadership of Dr Ashley 
Pretorius, uses computational methods to identify disease biomarkers for cancer, HIV and diabetes. 
These biomarkers are used by the Biolabels Unit to develop point-of-care diagnostic systems and 
targeted drug-delivery systems.

DEPARTMENT OF BIOTECHNOLOGY
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PRISCILLA BAKER
Prof Priscilla Baker is co-leader of SensorLab, an electrochemistry research group in the department that 
focuses on the fundamental and applied electrodynamics of materials and sensors. Her specialisation is in 
the application of frequency modulated electrochemical techniques, notably electrochemical impedance 
spectroscopy – a technology that characterises organic and inorganic materials according to their 
equilibrium electrical properties – to the design and evaluation of electrochemical smart materials. These 
materials include hydrogels produced from polysulfone (a group of plastics that are moldable at certain 
temperatures), a product that can be applied in organic fuel cells and as membrane materials for water 
treatment. In SensorLab, researchers have developed novel polyamic acid composites – usually thin film 
with thermal and mechanical properties – that have been applied in the design of immunosensors that can 
detect the presence of mycotoxins (toxic chemicals produced by fungi) in fish species and water analysis. 
Baker’s more recent research include the design and evaluation of novel electroactive actuator systems 
(materials that change in size or shape when stimulated by an electric field) for atmospheric monitoring. 
She collaborates with researchers in the US, Germany and France, partnerships that led to numerous 
student exchange opportunities. She is also an active member of the European Scientific Network for 
Artificial Muscles and the Marie Curie International Research Staff Exchange Scheme. Baker has successfully 
graduated 16 MSc and 19 PhD candidates, and has mentored seven international postdoctoral fellows. She 
currently supervises 20 honours, four master’s, and three doctoral students and has an NRF C2 rating.

DEPARTMENT OF CHEMISTRY
Chairperson: Prof Farouk Ameer

Faculty: 14 full-time academics; 5 scientific officers

National chairs: SARChI Chair in Nano-electrochemistry and Sensor Technology 

National research centres/units: SensorLab & the Environmental and Nanosciences Research 
Group

Awards and honours:  - Prof Priscilla Baker, finalist for Women in Science award 2010 

 - Prof Leslie Petrik, runner- up in Women & Science in 2012

 - 2013 VC Distinguished Researcher Award

Rated researchers: Prof Emmanuel Iwuoha (B-rating), Prof Priscilla Baker (C-rating)

Research Areas: Includes the synthesis and characterisation of some biomedical 
nanocomposites; novel bimetallic complexes; the use of compounds for catalysis, medical 
diagnostics and novel materials; the use of catalytic materials for fine chemical, energy and 
environment applications; the chemistry of natural products derived from medicinal plants, 
marine organisms and fungi; the design, fabrication and performance of nanostructures in order 
to engineer new nanometal alloys and catalysts; the design, synthesis and analysis of soft organic 
and hard inorganic electroactive ‘smart’ nanomaterials for use in electrocatalytic sensors and 
energygenerating systems

Honours students: 21 

Master’s students: First enrolment (12), second enrolment (21)

PhD students: First enrolment (16), second enrolment (42) 

Postdoctoral fellows: 12
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AHMED MOHAMMED 
The multidisciplinary research conducted by Dr Ahmed Mohammed focuses on drug discovery from 
natural sources and the safety evaluation of herbal medicine. For this, he explores both marine and 
terrestrial sources, in almost unlimited abundance in South Africa. Many of these natural sources – 
especially plants and herbs – are unknown in Europe, and deserve scientific exploration. Mohamed 
looks at some unconventional natural resources like microorganisms and mushrooms in search 
of novel metabolites that can serve as a template for the development of new drugs. The vision of 
his research group is to bolster the discovery of compounds that lay hidden in South Africa’s rich 
biodiversity, especially those in the Cape region. The group’s worked is centred on two areas. In the 
first, they are investigating the use of natural medicines for the treatment of age-related conditions 
like Alzheimer is disease, inflammation and diabetes, among others; in particular, they are searching 
for new bioactive alkaloids in the Amaryllis family of plants, found in biodiverse abundance in the 
Cape. In a second research stream, they look at multidrug-resistance in tuberculosis, and ways 
to boost the absorption of drugs by TB-infected cells. In particular, they are combing for natural 
pharmacotherapeutic compounds that can inhibit a group of transport proteins believed to play 
a part in decreasing intracellular drug concentration. Mohammed currently supervises numerous 
master’s and doctoral students.

LESLIE PETRIK
Prof Leslie Petrik leads the department’s Environmental and NanoSciences (ENS) group. Petrik’s 
particular research interests lie in the development of nanophase materials – materials with grain 
sizes less than 100 nanometres – and catalysts. This work looks at the synthesis, modification, 
characterisation and application of nanostructured catalysts, photocatalysts and electrocatalysts, as 
well as high-capacity adsorbents, zeolites and mesoporous materials. The aim is to gain a deeper 
understanding of such engineered nanomaterials for the intelligent design and application of new 
materials and structures for water treatment, and the generation of affordable renewable energy 
through the design of catalysts for fuel-cell and hydrogen-based processes. Her work also focuses 
on the remediation of coal-based energy generation and mining activities, in particular water 
purification and waste reuse. This research includes the treatment of acid mine drainage with fly 
ash (ash produced from burning powdered coal) and the production of zeolites and geopolymers 
from fly ash. Petrik has patented six technologies, with three more pending approval. Her recent 
awards include the UWC Vice-Chancellor’s Distinguished Research Award in the Natural and 
Medical Sciences 2012, the Department of Science and Technology Distinguished Women Scientist 
Award 2012, and a Department of Trade and Industry THRIP Technology Award, for which she’s been 
nominated three times. Petrik, who single-handedly set up the ENS some six years ago, has graduated 
over 60 postgraduate students from the programme.

DEPARTMENT OF CHEMISTRY
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Chairperson: Prof Isabella Venter

Faculty (full-time): 7

National research centres/units: Telkom/Cisco/ Aria 
Technology Centre of Excellence

Awards and honours:  
 - Profs William Tucker and Antoine Bagula are the chairs   
 of DEV-4 (The 4th Annual Symposium on Computing for   
 Development), Cape Town, December 2014

 - PhD student Imran Achmed (supervised by Profs Isabella  
 Venter and Peter Eisert), winner of the Best Paper Award at  
 the 2013 Southern Africa Telecommunication Networks   
 and Applications Conference (SATNAC)

Rated researchers: Prof William Tucker

Collaborations: University of Glasgow, UK; Humboldt 
University, Germany; State University of Zanzibar, Tanzania; 
University of Wisconsin, US; Delft University of Technology, 
The Netherlands; King Juan Carlos University, Spain; Yahoo! 
Research Spain; University of Swansea, UK; University of 
Surrey, UK

Research Areas: Networking, ICT4D, machine learning, 
artificial intelligence, computer vision, computer science 
education, software industry in developing countries

Honours students: 18

Master’s students: 11

PhD students: 9

DEPARTMENT OF COMPUTER SCIENCE

ISABELLA VENTER
Isabella Venter is an Associate Professor in and Chairperson of the Department of Computer Science. Her research spans computer 
science education, human computer interaction, and information and communication technologies for development (ICT4). In one of 
her current projects, she is looking into innovative interaction-design techniques that can be used for mobile interfaces for the elderly. 
This research is conducted in collaboration with Dr Karen Renaud of the University of Glasgow, Scotland, and Prof Rénette Blignaut of 
the Department of Statistics at UWC.  Another project, again involving Blignaut, considers what academic requirements will determine 
success for computing students.  A study to determine what computing curricula would be relevant for computing students in Sub- 
Saharan Africa, this research involved several colleagues from Sub-Saharan African countries, and it dovetails well with a project that 
reflects on the ‘graduateness’ – the skills graduates are expected to have on completion of their studies – of computing students. On 
the latter, she collaborates with colleagues in South Africa and the United States. Venter is also head the management committee of the 
Telkom, Cisco,  Aria Technologies’ Centre of Excellence. She currently supervises PhD, master’s and honours students, and also teaches 
at undergraduate level.



13

DEPARTMENT OF COMPUTER SCIENCE

WILLIAM D TUCKER
Prof William D Tucker has more than 30 years of experience in information and communications 
technologies, including six years spent as a software engineer in industry.  At UWC, he is founder 
and director of the department’s Bridging Application and Network Gaps (BANG) research group, 
which conducts applied socio-technical research into all aspects of information and communications 
technology for development (ICT4D). Under Tucker’s direction, BANG conducts two long-running 
ICT4D community-based studies in partnership with local NGOs and informal governance 
structures. The first looks at providing telephony services for poor people with hearing disabilities 
in Cape Town, focusing on mobile sign-language video. The second, a rural telephony project in the 
remote rural Eastern Cape, explores the provision of voice and Internet with wireless mesh and 
point-to-point networks. Both projects offer unique opportunities to gain a greater understanding 
of human factors for users with special needs and challenging socio-economic conditions.  Among 
the questions BANG explores are: how to tailor the human-computer interface for special needs; 
how to deploy modular, scalable, wi-fi networks offering an array of ICT services in low-income 
South African communities; and how ongoing evaluation according to social and economic factors 
can continue to inform changes in ICT design and implementation. Tucker lectures introduction to 
computer programming, operating systems and computer networks, and has successfully supervised 
more than 20 master’s theses of students from – in Africa – South Africa, Kenya, Malawi, Nigeria, 
Rwanda and Zambia, as well as from Afghanistan, China, The Netherlands and Thailand. He currently 
supervises six PhD, three MSc and two honours students.

MEHRDAD GHAZIASGAR
Lecturer in the Department of Computer Science and project leader of the department’s South 
African Sign Language (SASL) Research Group, Mr Mehrdad Ghaziasgar’s research interests span 
image processing, computer vision, artificial intelligence and mobile computing. One of the major 
projects Ghaziasgar is currently involved with is the creation of a system – the first of its kind – that 
can automatically translate between SASL and English. This demands a number of different processes 
and technologies, including computer vision on video streams from an ordinary web camera or 
cell phone camera to extract information pertaining to SASL, and its translation and synthesis as 
English audio. Moreover, the inverse process of converting English audio to SASL incorporates 
converting English audio to text, then to SASL, after which it is synthesised as an animation using 
a 3D humanoid avatar.  As part of the research within the SASL Research Group, Ghaziasgar also 
supervises research on a number of technological innovations, many of them world firsts. These 
include a state-of-the-art facial expression extractor, several hand-gesture recognition systems, a 
mobile-based system that reads photographed text to the blind, and even a tool that analyses facial 
expressions to recognise lies. Ghaziasgar currently supervises five master’s students.
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DOMINIC MAZVIMAVI
Prof Dominic Mazvimavi is Director of the Institute for Water Studies. In 2013, he was appointed as target 
leader on the Estimation and Prediction Research Theme of the International Association for Hydrological 
Sciences – a position he will hold until 2015. His research focuses on terrestrial components of the water 
cycle and understanding how they are affected by, and affect, human activities. Integral to his research and 
that of the Water and Environmental Sciences group is the study of the spatial and temporal dynamics of 
the flow and storage of freshwater on the land surface. Current projects include enhancing the capacity of 
UWC to deliver training and research on integrated water resources management. The project is funded 
by the Netherlands Initiative for Capacity Development in Higher Education, and involves collaborators 
from South Africa and the Netherlands, including the UNESCO-IHE Institute for Water Education. In 
addition, Mazvimavi is leading a Water Research Commission-funded project on the spatial and temporary 
dynamics of water resources in the Heuningnes catchment. In the ACCESS Water Resources Research 
Theme, a project funded by the Department of Science and Technology and the National Research 
Foundation, Mazvimavi and collaborators from the University of KwaZulu-Natal, Stellenbosch University, 
the Council for Scientific and Industrial Research, and the South African Environmental Observation 
Network study the effects of climate change on water resources. Mazvimavi currently supervises nine 
master’s and two doctoral students, and serves as an editor on a number of international journals.

DEPARTMENT OF EARTH SCIENCE
Chairperson: Prof Charles Okujeni

Faculty: 12 academic staff members and two research chairs 

National chairs held: UNESCO Chair in Hydrogeology. SARChI Research Chair in Earth 
Observation Applications for Water Resources Assessment and Management

Rated researchers: Dr Russell Bailie

Research streams: Research covers, broadly, environmental water & science and applied 
geology.  The main research areas are in petroleum geology, economic geology/exploration 
geochemistry, tectonic evolution, geomorphology, integrated water resource management, and 
groundwater studies under the UNESCO Chair.

Honours students: 72

Master’s students: 72

PhD students: 12
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RUSSELL BAILIE 
Dr Russell Bailie research activities are currently focused on two areas. The first involves petrological,
geochemical and isotopic examinations to determine the nature, age, origin, structural and tectonic
evolution of the metasedimentary and magmatic rocks found within an area known as the Proterozoic
Namaqua Mobile Belt, mostly located within the Northern Cape Province. This region was subjected to
both terrane accretion – in which rocks created elsewhere are deposited on the edges of continents
through the movement of the earth’s plates – and continental collision. Researchers are also looking
at a range of ore deposits.  As part of this study, Bailey collaborates with the Council for Geoscience
(CGS) on research in the Upington area, with plans to shift focus to the southwestern portion of
the Namaqua Mobile Belt in a project with the CGS and Stellenbosch University. Five co-supervised
master’s students form part of this research. The second research area involves examining the controls
on base metal and platinum group element (PGE) mineralisation in the Platreef. Located in the
Northern Limb of the Bushveld Complex, this area is renowned as the world’s largest layered mafic
magmatic complex – ie mineral-rich molten rocks and solids – with significant reserves of platinum and
chromium. The aim is to characterise this mineralisation, and to develop key criteria that can be used
to assist ore recognition and indicators of proximity to ore. There are currently six masters student’s,
all co-supervised, working on various aspects of this project.

CHARLES OKUJENI
Charles Okujeni is Professor of Geochemistry in and Chairperson of the Department of Earth Sciences 
at UWC. Research in the department is focused on the study of fundamental processes and the linkages 
between different components of the Earth system, and is broadly conducted under the headings of 
environmental water & science, and applied geology. Okujeni’s own research follows on from his PhD in 
exploration geochemistry, and his work as a research assistant with the Institute of Mineral Exploration at 
the Technical University of Berlin, Germany. His research cuts across areas, from the geochemistry of the 
regolith (the layer of assorted material covering rock) in semi-arid and arid terrains, to element dispersion 
plumes, which looks at the patterns in which elements break up and are distributed. He also applies 
alteration and lithogeochemical vectors in the prospecting of concealed mineral deposits, and works with 
prediction tools and geochemical modelling for acid mine drainage (AMD). Current projects include work 
on the geochemistry of regolith associated with the platinum-group elements (PGE) in the Rooiport 
prospect in the Platreef, where he also looks at the geochemical controls associated with PGE and 
ore-rich base-metal sulphides. In addition, Okujeni studies the framework and geochemistry of regolith 
overlying the PGE mineralisation in the Stella Layered Intrusion, another major mining project. He also 
works on AMD prediction in the Randfontein Area, Wits Basin. Okujeni has graduated over 60 honours, 
13 MSc and five PhD students, and currently supervises 10 MSc and two PhD candidates.

DEPARTMENT OF EARTH SCIENCE
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DEPARTMENT OF MATHEMATICS & APPLIED MATHEMATICS
Chairperson: Prof David Holgate

Faculty: 12

Rated researchers: 4

Research areas: Numerical analysis, control theory, coding 
theory, category theory, topology, algebra, mathematics 
education, graph theory, number theory, various applications 
of mathematical modeling

Honours students: Varies between 1 and 10

Master’s students: 25

PhD students: 12

Postdoctoral fellows: 1

DAVID HOLGATE
David Holgate joined UWC in 2012, and is a Professor 
and Chairperson of the Department of Mathematics and 
Applied Mathematics. His principal research interest is in 
category theory and topology, pursuing a deeper categorical 
analysis and understanding of methods and constructions 
in general topology, the branch of mathematics dedicated 
to the study of shapes and spaces. His most recent 
research has been in the areas of closure operators and 
neighbourhood operators on categories, as well so-called 
‘point-free topology’ or frame/locale theory. For his 
research, he has active collaborations with scholars within 
South Africa as well as from Belgium, Canada, the Czech 
Republic, New Zealand and Puerto Rico. Holgate holds a B3 
rating from the National Research Foundation, marking him 
as a research leader in his field in South Africa. In addition 
to his primary research, Holgate also has a strong interest 
in undergraduate mathematics education. He serves on the 
international steering committee for the DELTA conference 
series – the tenth of which will be hosted in Cape Town 
in 2015 – on the teaching and learning of undergraduate 
mathematics and statistics. In 2011 he was a runner-up in 
the Higher Education Quality Committee/Higher Education 
Learning and Teaching Association of Southern Africa 
National Awards for Excellence in Teaching and Learning. 
Holgate has supervised a range of postgraduate students, 
and currently has one PhD student and one postdoctoral 
fellow establishing his research at UWC.
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DEPARTMENT OF MATHEMATICS & APPLIED MATHEMATICS

PETER WITBOOI
Peter Witbooi is a Senior Professor in the Department of 
Mathematics. His research interests are centred on mathematical 
modelling, which he is applying to the fields of biology and 
economics. So, for example, he is currently involved in a study 
to develop an Infectious Diseases Early Warning System, a 
major project led by the Council for Scientific and Industrial 
Research in collaboration with a group of Japanese partners, 
with funding from the Japanese Science and Technology Research 
Partnership for Sustainable Development program. Such a system 
is designed to assist decisionmaking on how best to deploy 
medical resources in response to epidemiological risks. He is 
also collaborating with the South African National Bioinformatics 
Institute on a study on host-pathogen protein interactions of 
tuberculosis. Most recently, Witbooi published a paper on the 
epidemiology (population dynamics) of an infectious disease. The 
paper proposes a mathematical model to gain an understanding 
of the population dynamics of the epidemic. This research looks 
at a stochastic differential equations model – a mathematical 
model that takes into account the randomness in natural systems. 
These models are crucial and necessary to inform planning and 
policy formulation. Witbooi currently supervises seven master’s 
and four doctoral students and has a C1 NRF rating.

KAILASH C. PATIDAR
Prof Kailash C Patidar obtained his PhD from the Indian Institute 
of Technology Kanpur, India – one of the country’s 16 premier 
academic Institutes of Technology (IITs) – and joined UWC in 
2006 after postdoctoral studies at the universities of Tübingen 
(Germany) and Pretoria. He is currently a Senior Professor and 
Deputy Chairperson of the Department of Mathematics and 
Applied Mathematics at UWC. His research interests include 
numerical methods and scientific computing, mathematical biology, 
and computational finance.  Among other projects, he has worked 
on mathematical models for the study of population biology, and 
the analysis and simulation of jump-diffusion models in finance, ie 
mathematical tools that look at the pricing behaviour of financial 
assets.  Patidar holds a C2 rating from the National Research 
Foundation (NRF), and has won numerous NRF research grants. He 
has published about 60 research papers in journals of international 
standing, and also serves on the editorial boards of prestigious 
international journals. His many collaborators include teams from 
the IITs and the South African Centre for Epidemiological Modelling 
and Analysis (SACEMA) at Stellenbosch University. Patidar supervises 
four honours, five master’s and six PhD students; in addition, he had 
previously supervised three honours, eight master’s and 13 doctoral 
students, as well as three postdoctoral research fellows.

WASHIELA FISH
In 2007, Dr Washiela Fish became the first woman to obtain a PhD 
in mathematics from UWC, and one of only a handful of South 
African nationals to hold such degrees. Her research falls broadly in 
the interrelated branches of mathematics known as coding theory, 
which is concerned with the transmission of a message – defined as 
binary digits or bits, ie strings of 0s or 1s – across a ‘channel’, and the 
recovery of that message at the other end; and graph theory, which 
is the study of graphs and interconnected objects. Fish’s current 
project is titled Codes and Permutation Decoding Sets from Certain 
Classes of Graphs. For this, she is setting out to identify a series of 
mathematical features – the parameters, automorphism groups and 
permutation decoding sets – for codes generated by various types 
of graphs, specifically those known as the uniform subset graphs, 
ie among which triangular graphs, the odd graphs, the Johnson 
graphs and the Kneser graphs are the best-known. In addition, 
Fish, who taught high-school maths for a decade, has an interest 
in the teaching of discrete maths, said to underpin undergraduate 
mathematics and modern computer science. Fish’s research consists 
primarily of ‘pencil and paper work’, but she also does computations 
using the computer algebra software Magma to provide insights 
into the properties of the codes. She currently collaborates with 
departmental colleagues Profs Jennifer Key and Eric Mwambene. 
Two of her papers are currently among the most read in Quaestiones 
Mathematicae, the journal of the South African Mathematical Society.
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CHARLENE AFRICA
Charlene Africa is a Professor in the Department of Medical Biosciences and the Deputy Dean 
of the Faculty of Natural Sciences, holding the gender and transformation portfolio. Africa’s 
research interests include infant and maternal morbidity and HIV-associated drug-resistant oral 
infections. Her current research focuses on the links between pregnancy-associated gingivitis and 
periodontitis (a series of inflammatory conditions affecting the tissues and supporting structures 
of the teeth) and preterm deliveries (PTD). To this end,  Africa is building up a body of evidence 
around three of the bacteria (Treponema denticola, Porphyromonas gingivalis and Tannerella forsythia) 
thought to be responsible.  Africa is also investigating the particularly aggressive Aggregatibacter 
actinomycetemcomitans, a bacterium strongly associated with preterm deliveries in Rwanda and other 
parts of Africa.  As part of this study,  Africa is running a large-scale trial using a chair-side diagnostic 
kit developed in the US to test for periodontitis. Initial results indicate that the early diagnosis of 
gum disease during pregnancy could be used to predict PTD, which can be treated, safely, during the 
second trimester of pregnancy.  Africa is also studying non-oral organisms that could be implicated 
in preterm low birth weight (PLBW). This National Research Foundation-funded project looks to 
confirm what literature suggests, that there is a link between PLBW and certain bacteria found in 
the vagina. These include group B streptococci, Candida, Gardnerella vaginalis and Chlamydia trachomatis.  
Africa is currently supervising four doctoral, four master’s and two honours students.

DEPARTMENT OF MEDICAL BIOSCIENCE
Chairperson: Prof Ralph Henkel

Faculty: 22 permanent, 3 contract

Awards and honours:

- Dr Okobi Ekpo, fellowship to participate in the 6th International Brain Research Organisation 
(IBRO) and the Grass Foundation African Neuroscience Teaching Tools Workshop, Morocco, 7-12 
June 2013  

- Prof Charlene Africa: Best research poster, 4th International Infection Control Africa Network 
(ICAN) Conference, Cape Town, 27-29 November 2012

- Prof Charlene Africa, Grant:  Thuthuka Women in Research Grant for study on adverse 
pregnancy outcomes (2008-2013)

- Several staff members serve as referees or editors for national and international journals 

- Several staff members act as reviewers for the National Research Foundation and the Medical 
Research Council

Rated researchers: Prof Ralf Henkel, Prof Burtram Fielding, Prof Thomas Monsees

Research Areas: Include research in the broad fields of anatomy, cardiovascular physiology, 
herbal sciences, immunology, medical microbiology, molecular & cell biology, neuroscience, 
reproduction, toxicology and virology

Honours students: 22

Master’s students: 38

PhD students: 29

Postdoctoral fellows: 2
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BURTRAM FIELDING
Prof Burtram Fielding works in molecular virology and molecular oncology. Fielding, who holds 
a C3 rating from the National Research Foundation (NRF), has developed a speciality in human 
coronaviruses, springing from his postdoctoral work at the prestigious Institute of Molecular and 
Cell Biology (IMCB) in Singapore. There he was part of the team that developed the world’s first 
rapid-detection kit for the Severe Acute Respiratory Syndrome, aka SARS. For his cancer research, 
Fielding is part of a multidisciplinary UWC team working on a natural plant product. He has filed a 
provisional patent for this research. He has published over 25 papers and one book chapter since his 
return to UWC in 2003, and has an H-Index of 10. His papers have been cited more than 450 times. 
In addition, he recently finished a book chapter on virotherapy (a technique in which viruses are 
converted into therapeutic agents) and a series of papers and reviews on virotherapy for cancers. 
His collaborations include partnerships with Prof Yee-Joo Tan, a joint appointee with the National 
University of Singapore and the IMCB; and Professor Christiaan Drösten of the University of Bonn, 
Germany. Fielding currently supervises one honours student, one master’s student, and five PhD 
students. He serves on an NRF funding-review panel, is a reviewer for several journals, and serves on 
the subcommittee to the advisory committee on GMO products for the Department of Agriculture. 
Fielding is also a scientific reviewer for a South Africa-Netherlands research funding programme and 
for a national funding programme on infectious diseases in Hong Kong.

RALF HENKEL 
Prof Ralf Henkel is a member of the department’s Reproductive Biology Group, which studies the 
effects of traditional African herbal remedies on male reproductive functions, and the development 
of new male contraceptive strategies of plant origin, among other areas. Henkel is also conducting 
research on a group of disorders collectively known as Metabolic syndrome, or MetS, which is 
associated with diabetes and decreased sperm quality. In a study with a small cohort of MetS 
patients, he has found that an increase in proteins known as cytokines in the semen can lead to 
systemic inflammation. This may weaken spermatogenesis (the production of sperm cells), sperm 
function and fertilisation potential. In addition, increased insulin and cytokines levels in semen among 
obese men may impair fertilisation, embryo quality, implantation, and even the health of offspring. In 
another project, Henkel is looking at a group of secondary metabolites – a group of compounds said 
to aid reproduction in plants – found in a southern African bush known as Lessertia frutescens, or 
Kankerbossie. It’s been discovered that these metabolites are affected by both seasonal harvesting 
and storage, and these constituent changes are of clinical, pharmacological and economic importance. 
Henkel holds a B3 rating from the National Research Foundation, and is part of numerous national 
and international collaborations, including one on Tongkat Ali, a plant native to Indonesia and Malaysia 
and used as a herbal alternative in testosterone-replacement therapy for men. He has supervised 12 
honours, 16 master’s and 25 doctoral students.

DEPARTMENT OF MEDICAL BIOSCIENCE
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KIM WARD
Dr Kim Ward is a Senior Lecturer in the School of Pharmacy. In October 2013, she completed a threeyear, 
European Union-funded, multi-country project in collaboration with the School of Public Health, 
titled Accessing Medicine in Africa and South Asia, that identified and characterised bottlenecks in the 
pharmaceutical systems of South Africa, India and Uganda. She served as the South African co-ordinator 
and a co-researcher on this project, which aimed to examine medicine registration, manufacturing and 
packaging, procurement and importing, supply chain, dispensing and use. Key policy recommendations 
on the participation of the private sector in the delivery of medicines at the primary healthcare level, 
under the National Health Insurance, were highlighted in one of her papers submitted for publication. She 
pursues similar research in the areas of medicine distribution and pharmaceutical policy research through 
her postgraduate students (four master’s and one PhD; two graduated in 2012/2013). Ward also conducts 
research on inter-professional collaboration and the public health roles of pharmacists. Her recent 
postgraduate projects have been funded through a two-year Career Development Grant received from 
the Medical Research Council for the period January 2011 to December 2012. This grant was renewed in 
January 2013 following a successful peer review process.

Director: Prof Sarel F Malan

Faculty (full-time): 18

Awards & honours:

- Dr Jacques Joubert and Prof Sarel Malan, Boehringer Ingelheim/Academy of Pharmaceutical 
Sciences Pharmaceutical Chemistry Publication of the Year awards for 2011 and 2012 
(awarded in 2012 and 2013, respectively)

- Dr Jacques Joubert, Johnson & Johnson-Academy of Pharmaceutical Sciences Teacher of the 
year, 2012

- Prof Nadine Butler, honorary membership of the Academy of Pharmaceutical Sciences, made 
in 2013

- Dr Kim Ward, Medical Research Council career award, 2012/13

- Renier Coetzee, University of West Virginia, clinical preceptor of the year, 2012

- Abednigo Nkosi, South African Pharmacy Council Future Pharmacist (fourth-year student) of 
the Year, 2013

Rated researchers: Prof George Amabeoku, Prof Sarel Malan

Research Areas: Includes drug-delivery systems for modified release of poorly soluble drugs; 
the systematic conversion of selected drugs into various solid forms; transdermal permeation 
studies with emphasis on traditional medicinal compounds; optimisation of nanoparticulate 
dosage forms for site-specific delivery of drugs; drug design and molecular modelling; 
characterising medicines of South African plant origin; pharmacy practice; service-learning in 
pharmacy; research on the medicinal uses of traditional plants; pharmacokinetics of antiretroviral 
drugs and anti-TB drugs; the clinic-based role for pharmacists; chronic disease management; 
evidence-based therapeutics

Master’s students: 44 (25 research and 19 structured master’s)

PhD students: 4

SCHOOL OF PHARMACY
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GEORGE AMABEOKU
George Amabeoku is a Professor in and head of the division of pharmacology in the School 
of Pharmacy. His research specialty, traditional medicine, was inspired by the popularity of 
plant medicines among South Africans, especially those in rural communities who are often 
unable to access Western medicines and treatment. Amabeoku found that most of the data 
on the effectiveness of plant medicines are based on oral and personal communications, ie 
anecdotal evidence. He saw a need for scientific validation of the success stories of traditional 
medicine practitioners, while simultaneously promoting acceptance by the wider society. 
At present there is very little information on the interplay between plant medicines and the 
central nervous system;  Amabeoku’s current research therefore focuses on the evaluation of 
the neuropsychopharmacological properties of traditionally used medicinal plants using basic 
pharmacological methods. One such project investigates the anticonvulsant activity of the leaf 
methanol extract of Crassula arborescens (a succulent plant native to the Western Cape) in mice. 
His research, and the potential of that work, has secured him funding from the National Research 
Foundation (NRF) until 2018.  Amabeoku, an NRF-rated established researcher, is regularly published 
in the International Journal of Pharmacology and is currently supervising two master’s students.

SAREL MALAN
Sarel Malan is Professor and Director of the School of Pharmacy at UWC. He holds a C2 rating 
from the National Research Foundation (NRF), and is a fellow of the Pharmaceutical Society of 
South Africa. Malan’s current research centres on drug design and molecular modelling, looking 
at novel entities with ion channel – membrane proteins that play an important role in the 
nervous system – or neuroprotective activity. He is also interested in pro-drugs, ie drugs that are 
administered in an inactive form but which are then activated inside the body through enzymatic or 
chemical processes. Malan is also investigating the influence of chemical structure and conformation 
(the arrangement of atoms in the molecule) on physicochemical properties and the ability of a drug 
to pass through biological membranes, especially to deliver drugs to the brain. He has over the past 
decade received two rounds of research funding from the NRF and the Medical Research Council; 
one for the study on the neuroprotection of novel polycyclics (molecules with two or more rings 
of atoms); the other for research that looked at enhancing the neuroprotective activity of drugs 
and privileged structures linked to polycyclic moieties (specific groups of atoms within a molecule). 
Among many other appointments, Malan serves on the World Health Organisation Expert 
Advisory Panel on International Non-proprietary Names and on the Pharmaceutical and Analytical 
Committee of the South African Medicines Control Council. He is a multiple winner of the Best 
Publication in Pharmaceutical Chemistry award of the Academy of Pharmaceutical Sciences of South 
Africa. Malan has supervised 50 master’s and seven doctoral students.

SCHOOL OF PHARMACY
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DEPARTMENT OF PHYSICS

CHRISTOPHER ARENDSE
Christopher Arendse is a Professor in the Department of Physics and a member of the Solid State 
Physics Group and the Nano-Energy Research Group here.  Arendse, a Y2 National Research 
Foundation-rated researcher, specialises in numerous subsets of physics, including solid state 
physics, nano-physics and –technology, and photo-physics. He also works in the development 
of nano-crystalline silicon thin films, inorganic and organic photovoltaics, and solar-cell device 
characterisation and stability. He is currently collaborating with researchers both locally (including 
researchers at the National Metrology Institute of South Africa and at the Department of 
Science and Technology/Council for Scientific and Industrial Research’s National Centre for 
Nanostructured Materials) and internationally (Missouri University, USA, and Groningen University, 
the Netherlands) on projects that investigate the application of nano-structured materials in energy 
devices such as photovoltaics. In his work, Arendse focuses on the synthesis and characterisation 
of silicon-alloyed nano-structures, organic photovoltaics and nano-metrology. Crucial to the 
development of such devices is the understanding of the structure-property-relationship of 
the constituent nano-structured material and its eventual impact on the electrical properties 
and stability of the devices.  Arendse has published several papers in international accredited 
peerreviewed journals, his most recent papers covering topics on the physics of flat nanostructures, 
coatings for solar thermal applications, and the mechanics of certain thin-film layers. He currently 
supervises 10 master’s and three doctoral students. 

Chairperson: Prof Robbie Lindsay

Faculty: 11 academic staff members, three research chairs and four extraordinary professors

National chairs held: SARChI Research Chair in Astronomy and Astrophysics, Prof Roy 
Maartens; UWC Research Chair in Astrophysics, Prof Romeel Davé; and the UWC Research 
Chair in Nuclear Physics, Prof Smarajit Triambak

Honours: Four student prizes at the South Africa Institute of Physics conference, 2013

Rated researchers: Prof Christopher Arendse, Prof Dirk Knoesen, Prof Chris Koen, Prof 
Robert Lindsay, Prof Roy Maartens, Prof Nico Orce, and Prof Moise Tchoula Tchokonte

Research streams:

1. Physics: includes the Materials Science and Solid State group, the Applied Nuclear Physics 
group, and the Physics Education group

2. Electron Microscope Unit, with research groups on nanoscience, advanced materials, biological 
studies, medicinal compounds and health, geology and metallurgy, and zeolites)

3. Astrophysics group, conducting research in observational and theoretical astronomy and 
cosmology, including galaxy evolution, pulsation modes in dwarf stars, multi-wavelength survey 
science, large-scale clustering statistics from radio surveys, dark energy and modified gravity, 
and astro-statistics

Honours students: 14

Master’s students: 25

PhD students: 20

Postdoctoral fellows: 10
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NICO ORCE
In a major coup, a team from UWC will lead the first African experiment in nuclear physics to 
be granted beam time at the ISOLDE facility at the European Organisation for Nuclear Research 
(CERN) on the Swiss/French border, it was announced in late 2013. It fell to Professor Nico 
Orce, an NRF C1-rated professor of nuclear collectivity and nuclear astrophysics at UWC and 
spokesperson for the South African project, to defend the proposal at CERN in October 2012. 
Following Orce’s presentation, the project was awarded five days of beam time on the multi-device 
Isotope Separator On Line DEvice (ISOLDE) in 2016. The experiment aims to shed light on the 
‘shape conundrum’ – how nuclei change their shape and how this may influence the abundance 
of elements produced in stellar explosions. The South African study will look at the nucleus of an 
isotope (a type of atom) belonging to the element selenium, exploring it at extremely tiny scales 
of a few 10-15m – a few millionths of a millionth of a millimetre. The selenium isotope is produced 
in the explosion of binary star systems composed of a giant star and an extremely dense neutron 
star – a powerful but extremely common occurrence on a galactic scale. The nucleus of this isotope 
can change its shape, moving from roughly cigar-shaped to a more rugby ball-like form or vice versa. 
How it does this is not understood, says Orce, but the nuclear shape affects the decay properties of 
nuclei – and thus the abundance of the elements as seen today.

DEPARTMENT OF PHYSICS
DELIA MARSHALL
Prof Delia Marshall’s research interests lie the field of physics education. Here she explores students’ 
experiences of learning undergraduate physics, and finding ways to improve the educational process 
and student success rates. In particular, Marshall focuses on students’ approaches to physics learning 
and the role of metacognition, learning through computer simulations, and students’ engagement 
with multiple representations in physics learning. She is especially interested in theoretical 
perspectives on undergraduate science learning that focus on the socio-cultural aspects of learning. 
Within this tradition, learning is not viewed solely as a cognitive exercise, but also explores how 
students must access a specific disciplinary discourse and take on a very particular ‘scientist’ identity. 
For her work, Marshall is currently involved in two collaborations funded by the National Research 
Foundation (NRF). The first is a study is a project with the University of Cape Town on student 
learning in undergraduate science and engineering, the second a partnership with Rhodes University 
on social inclusion and exclusion in higher education. Marshall’s work has long garnered praise 
and accolades. In 2000, she won the NRF President’s Award for young researchers. In 2007, UWC 
presented her with the Vice-Chancellor’s Distinguished Teacher’s Award.  And in 2011 she received 
a National Excellence in Teaching Award from the Council for Higher Education/Higher Education 
Learning and Teaching Association of South Africa, aka CHE-HELTASA. Marshall, a C1 NRF-rated 
researcher, supervises master’s and doctoral students, and is currently overseeing the research of 
two PhD students. 
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RENETTE BLIGNAUT
Prof Renette Blignaut started her career with the Medical Research Council (MRC), moved to the 
research division of Rupert International (later called R&R Tobacco), and then returned to the MRC 
as a biostatistician. She joined UWC as a senior lecturer in 1992, and in 1995 completed her doctoral 
studies on the claim patterns of members of private medical aid schemes. Her current research covers 
the fields of biostatistics, data mining and science education. In collaboration with Prof Isabella Venter of 
UWC’s Department of Computer Science and Dr Karen Renaud at the University of Glasgow’s School 
of Computing Science, she is looking at graduate-skills development and boosting subject knowledge, to 
see how better to prepare students for the workplace. In a project on HIV/AIDS prevention strategies 
at UWC, her master’s student is developing models for the prediction of risk behaviour among incoming 
first-year students. Blignaut, in collaboration with Venter, also recently published a paper on the entrance 
requirements needed for students to be successful in science studies at university. In addition, she 
has contributed to the training provided by the department to mathematics teachers in the Western 
Cape, testing their own training processes. Blignaut is currently supervising one master’s and three 
PhD students. These students are working in a wide range of areas, including the survival of patients 
co-infected with HIV and tuberculosis, the postgraduate experience of students at UWC to see how 
throughput rates can be improved, and the use of mobile technology in teaching statistics.

Chairperson: Associate Professor Nancy Stiegler

Academics/researchers: 9

Rated researchers: Professor Chris Koen

Honours & awards received over 2012/2013: Grant from the National Research Foundation 
to organise and participate in a Demographic Conference in Paris

Research Areas: Statistics, computational finance and population studies

Honours students: 32

Master’s students: 12

PhD students: 16

DEPARTMENT OF STATISTICS  AND POPULATION STUDIES
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CHRIS KOEN
Prof Chris Koen’s research interests include the obser vations of variable stars – stars whose 
brightness, when observed from Earth, fluctuates – and the a pplication of statistical methods 
to problems in astronomy. In a project titled Dis-entangling Pulse Processes with Different 
Repeat Times, Koen is applying his expertise in a field known as time series analysis, which 
sets out to identify patterns in data collected over time. More specifically, he is looking at 
the superposition (layers of data bunched together) of several distinct pulse processes in 
which the pulses, such as those from pulsating variable starts, look alike but actually belong 
to different processes. The pulses are regular, but the spaces between the successive pulses 
are different for each source. His aim is to tell these pulses a part. To distinguish between the 
pulses, it is necessary to, firstly, establish the number of different sources of pulses, as well 
as the time between successive pulses for each of the sources. This problem has practical 
applications in the fields of radar signal processing and astronomy. Koen is employing a variety 
of statistical methods to tackle the problem, allowing him to compare these methods. At the 
same time he is also developing and testing new methods. His work relies on mathematical 
developments, and the intensive use of computers. He is currently supervising two PhD 
students and has an NRF B2 rating.

NANCY STIEGLER
Associate Prof Nancy Stiegler did her master’s studies in economics and law at the University of 
Montesquieu- Bordeaux in France, then specialised in demography at the Institute of Demographic Studies 
of the University of Bordeaux, before obtaining her PhD at UWC. Here she teaches at both postgraduate 
and undergraduate levels. She also conducts research in the fields of reproductive health, women’s rights 
and census issues. She has applied her expertise in demographics to the monitoring and evaluation of 
international programmes, including those of the United Nations Population Fund (UNFPA) and other 
United Nations Agencies. For example, she developed a sound understanding of census matters and data 
collection issues as the UNFPA census specialist at its headquarters in New York in 2010, and as consultant 
for the Myanmar census 2014, the Ghana Census 2010, the Sudan Census 2008, the Nigeria Census 2006, 
and the 1999 Kosovo demographic and socio-economic survey.  Stiegler has also served as guest researcher 
in gender issues and reproductive health at the Max Plank Institute for Demography in Germany. In South 
Africa she has led several gender, reproductive health, demographic and socio-economic surveys. She also 
joined forces with France’s National institute for Demographic Studies, or INED, to stage a conference and 
academic exchanges on demographic research. These were hosted under the framework of the France/ 
South Africa Season 2012/2013, an initiative that aims to improve mutual understanding between the two 
countries. Stiegler currently supervises two master’s and three PhD students.

DEPARTMENT OF STATISTICS  AND POPULATION STUDIES
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INSTITUTE OF MICROBIAL BIOTECHNOLOGY AND METAGENOMICS
Acting Director: Associate Professor Marla Tuffin

Full-time academics/researchers: 2

National chairs held: SARChI Chair in Microbial Genomics,  Associate Prof Marla Tuffin

Awards & honours over 2012/2013:

- National research chair in microbial genomics to Assoc Prof Marla Tuffin, under South African 
Research Chairs Initiative

- Tanya Nyman (PhD), Whitehead Travel Award to attend the South African Society for 
Microbiology conference in Bela-Bela, Limpopo; November 2013

- Brent Fortune (MSc), IMBM-Inqaba Conference Award to deliver an oral presentation at the 
5th International Conference on Environmental, Industrial and Applied Microbiology in Madrid, 
Spain; October 2013

- Free-standing awards: Reyghana Hoosen (MSc), Grant January (MSc), Brent Fortune (MSc), Tanya 
Nyman (PhD), Thea Hanekom (MSc), Wesley Williams (PhD),  Alaric Prins (MSc), Zaida Palmer 
(MSc), Dr Rene Naidoo (postdoc), Dr Mariette Smart (postdoc)

Rated researchers: Assoc Prof Marla Tuffin

Other honours: Emeritus Professor Don Cowan

National Service Platforms: Next-generation sequencing facility

Honours students: 2

Master’s students: 17

PhD students: 8

Postdoctoral fellows: 6

ABOUT
The research interests within the IMBM involve the development of microbial-derived 
biotechnologies with application in the agricultural, biomedical, industrial and environmental sectors. 
A core approach involves the use of metagenomics (the study of genetic material sourced directly 
from environmental samples, rather than from cultured microorganisms), and research incorporates 
ecology, microbiology, genomics, molecular biology, enzymology and structural biology. IMBM 
researchers have developed extensive skill in the cloning, expression and recovery of heterologous 
genes, and the technology and skill to conduct detailed physical and functional characterisation of 
novel enzymes. The lab has accumulated an extensive collection of microbial isolates, metagenomic 
libraries and environmental DNA preparations from a wide range of sources, materials essential for 
the identification of novel genes, metabolic pathways and secondary metabolites.

RESEARCH

MARLA TUFFIN
Associate Prof Marla Tuffin is a SARChI chair holder whose principle research theme is microbial 
genomics, specifically in developing metagenomic tools to deliver biotechnology that uses 
microorganisms as sources of novel products and services.

Tuffin collaborates extensively with international scientists in studying the diversity, development 
and adaptation of microbial communities in a variety of extreme environments. These include the 
Antarctic and Namibian deserts, and the lakes and pans of Ethiopia, Kenya and South Africa. (More 
information related to the SARChI research activities can be found on pg 41.)

Tuffin is also involved in the development of enzyme cocktails that can convert lignocellulosic 
waste – plant biomass that is composed of compounds such as cellulose, hemicellulose, and 
lignin – into different value-added products, including biofuels and chemicals. In a large project 
funded by the Technology Innovation Agency, the IMBM aims to develop a series of lignocellulosic 
enzymedigestion technologies.

Tuffin is looking at plant-microbe interactions to ensure agricultural sustainability in South Africa. 
The project focuses on the bacterial diversity associated with the rhizosphere – the thin layer 
of soil that contains many bacteria that feed on discarded plant cells and the proteins and sugars 
released by roots – and the plant tissue of economically important crops such as sorghum and 
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cassava. Target organisms are isolated and characterised for development as tools for crop 
improvement.

In collaboration with Prof Leslie Petrik of the Department of Chemistry at UWC, Tuffin’s team 
is involved in a series of projects to resolve contaminated water problems. This includes the 
development of silver-zeolite and silver nanoparticles for water purification applications, and 
the development of chemical and biological solutions for the treatment of brine wastewaters 
generated by coal-mining activities.

INSTITUTE OF MICROBIAL BIOTECHNOLOGY AND METAGENOMICS

BRONWYN KIRBY
Dr Bronwyn Kirby is leading research into novel actinobacterial endophytes from medicinal fynbos 
plants. These endophytes are microorganisms that colonise the inner tissues of plants, be it roots, 
stems or leaves. They are known to form symbiotic relationships with the host plants, producing 
antibacterial or antifungal compounds that protect the plant from pathogens, for example. There is now 
growing evidence that these endophytic microorganisms are responsible for the medicinal properties 
attributed to the host plants. Kirby is studying a group of bacteria known as actinobacteria, renowned 
for producing a suite of pharmaceutical compounds. For this, she is focusing on the Cape Floral region, a 
biodiversity hotspot that encompasses the fynbos biome and is home to over 7,000 very diverse plant 
species. Kirby and her team are attempting to isolate these endophytic actinobacteria to see whether 
they produce antibiotics against pathogenic organisms.

Kirby also supervises and consults on two Water Research Council-funded projects that are being run 
at the Biocatalysis and Technical Biology research group at the Cape Peninsula University of Technology 
under the supervision of Dr Marilize Le Roes-Hill.  The first looks at how constructed wetlands can 
be used for the treatment of waste water (including winery waste), focusing on bacteria found in 
these wetlands. The second project investigates how enzymes (including those that are produced by 
actinobacteria) can be used to treat water that is contaminated with bisphenol A and S, two infamous 
endocrine-disrupting compounds.
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Director: Prof Gail D Hughes

Faculty: 10 (including adjunct and extraordinary professors)

Rated researchers: Prof Gail Hughes

Research Interests: Scientifically and clinically understanding the quality, safety and efficacy of 
herbal medicines used for HIV/AIDS, tuberculosis, malaria, cancer and non-communicable diseases 
(such as hypertension and diabetes). Also areas such as herbal pharmacology, phytochemistry, 
immunology and nutrition

UWC Partnerships: School of Public Health, Department of Anthropology, School of Pharmacy, 
School of Natural Medicine, Department of Chemistry, Department of Medical Biosciences, 
Technology Transfer Office

External Collaborators: Medical Research Council, Council for Scientific and Industrial 
Research,  Agricultural Research Council, University of Missouri, University of Oslo, University of 
Stellenbosch, University of Cape Town

Master’s students: 5+

PhD students: 3+

Postdoctoral fellows: 1+

SOUTH AFRICAN HERBAL SCIENCE AND MEDICINE INSTITUTE (SAHSMI)
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RESEARCH PROJECTS
SAHSMI has a unique and dynamic research portfolio. Some of its initiatives are:

The International Centre for Indigenous Phytotherapy Studies (TICIPS) project is funded by the US 
National Institutes of Health’s National Centre for Complementary and Alternative Medicine (NCCAM), 
and sets out to conduct clinical trials on the safety and efficacy of Lessertia frutescens, a bushy Southern 
African medicinal plant that has traditionally been used as a multi-purpose indigenous medicine, including 
on HIV patients. Research on the project (the clinical trial ended in 2012 and further analysis is currently 
being performed in the US) was conducted in three phases. Phase one involved a clinical trial on the safety 
of Lessertia frutescens leaf powder in healthy adults. Phase two tested the efficacy of the leaf powder in HIV 
patients. Research for TICIPS was conducted in collaboration with the University of Missouri, Columbia.

The Multi-disciplinary University Traditional Health Initiative (MUTHI) is a European Union Framework 
7-funded project. It comprises a consortium of universities in Africa (UWC, the University of the Free 
State, the University of Bamako in Mali, and Makarere University in Uganda) and in Europe (University 
of Oslo and University of Bergen, Norway, and the University of Oxford in the UK). On the whole, the 
project aims to build sustainable research capacity in the study on plants for better public health in Africa. 
MUTHI is divided into five work packages: (1) medical anthropology and ethnopharmacology;  
(2) quality control of phytomedicines and nutraceuticals; (3) bioactivity and safety of phytomedicines and 
nutraceuticals; (4) traditional medicine efficacy; and (5) ethics and intellectual property rights. Each package 
is led by a different institution. SAHSMI contributes to all five and leads work package 4 in collaboration 
with the University of Oxford.  This part of the project aims to develop and deliver training modules to 
improve investigators’ capacity in conducting clinical trials that would demonstrate the safety and efficacy 
of improved traditional medicines.

The Prospective Urban Rural Epidemiology Study-Traditional Herbal Medicine (PURE-THM) project is 
conducted in collaboration with UWC’s School of Public Health. This is a prospective epidemiological 
study conducted in more than 15 countries, with South Africa as one of the study sites. This project will 
explore the prevalence, risk and trends of non-communicable diseases among individuals, families and 
communities over at least ten years. SAHSMI is conducting an ancillary study investigating the use of THM 
for noncommunicable diseases. This project has a three-pronged approach: (1) investigating the prevalence 
of traditional herbal medicine use among patients with chronic non-communicable diseases in rural and 
urban towns in South Africa; (2) exploring the role migration plays in medical pluralism; and (3) examining 
the cost implication and economic impact of traditional herbal medicine for non-communicable diseases. 
The study participants are from rural Eastern Cape and an urban township in the Western Cape. The 
study will investigate the socio- demographics, medical and clinical characteristics, disease state/conditions, 
health seeking behaviours, THM use, conventional medicine use, dualistic health seeking behaviours, medical 
pluralism, and the cost effectiveness of THM. This collaborative effort involves UWC’s School of Public 

Health; the University of Missouri, Columbia, School of Medicine; and the University of Missouri, Kansas 
City, School of Pharmacy. PURE-THM is funded by various organisations, including the National Research 
Foundation and the University of Missouri/South Africa Education Programme.

The DST Sutherlandia project – titled A randomised, double blind, placebo controlled study of safety and 
efficacy of Sutherlandia frutescens in the management of early-stage HIV-infected South Africans – has been 
funded by the Department of Science and Technology to conduct a clinical trial on the use of Sutherlandia 
Phytomedicine in the early management of HIV positive patients. This project investigates the potential 
immunogenic properties of the popular medicinal plant Sutherlandia (Lessertia frutescens) in patients with 
early-stage HIV infection, and examines its safety and efficacy while also investigating the product’s stability 
and quality. (Below, senior technical officer André Braaf.)

SOUTH AFRICAN HERBAL SCIENCE AND MEDICINE INSTITUTE (SAHSMI)



30

SOUTH AFRICAN INSTITUTE FOR ADVANCED MATERIALS CHEMISTRY (SAIAMC)
Director: Prof Vladimir Linkov

Faculty: 40

Rated researchers: Dr Sivakumar Pasupathi, Prof Mykhaylo Lototskyy, Prof Vladimir Linkov

Honours & awards received over 2012/2013: Dr Lindiwe Khotseng (picture overleaf) 
received the THRIP Outstanding Black Researcher Award 2013; Institute was visited by the 
Parliamentary Portfolio Committee on Energy in November 2012

About the SAIAMC: The SAIAMC was founded in 2004 as a creative interface between 
research activity and industrial development, aimed at the utilisation of advanced materials and 
processes based on South Africa’s natural resources. The institute is home to the HySA Systems 
Competence Centre, PetroSA Synthetic Fuels Innovation Centre, the Eskom R&D Thrust, and the 
Sustainable Engineering Initiative.

Honours students: 20

Master’s students: 8

PhD students: 11

Postdoctoral fellows: 13

 

RESEARCH INTERESTS
The multidisciplinary team of scientists and engineers at the SAIAMC is dedicated to developing 
technological innovation in the field of energy, with specific focus on targeted beneficiation of South 
Africa’s abundant minerals and natural energy resources. The institute aims to identify strategic areas that 
must be developed to bring South Africa to the forefront in advanced materials and processes for energy 
technologies. 

HYSA SYSTEMS COMPETENCE CENTRE
The HySA Systems Competence Centre is one of three national competence centres set up by the 
Department of Science and Technology’s National Hydrogen and Fuel Cell Technologies Flagship Project, 
also known as Hydrogen South Africa or HySA. HySA’s strategy is to develop and guide innovation along 
the hydrogen- and fuel cell value chain. The centre’s role in this R&D value chain is to develop hydrogen 
fuel cell materials, hydrogen fuel cell systems and prototypes/products, and perform technology validation 
and system integration in two key HySA programmes: combined heat and power (CHP) and hydrogen 
fuelled vehicles (HFV).  To this end, HySA Systems recently manufactured the UWC zero-emissions vehicle 
(ZEV), a golf cart that runs on hydrogen fuel cells, a technology being prepared for commercialisation. The 
CHP programme focuses on the performance, and ultimately the production, of the components that 
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Utility size battery research
Using technology and IP developed at the SAIAMC, new large-scale battery research has started with the 
main focus on the development of energy storage systems at the lowest possible cost. Large-scale energy 
storage will prove pivotal to an energy mix derived from abundant but intermittent renewable energy 
resources. In South Africa, advanced batteries, if properly designed, can compete with gas turbine generators 
to supply power at peak demand and drastically widen renewable energy utilisation.

Human Capital Development
By combining the need for human capital development with R&D, the centre is addressing clean energy 
opportunities within South Africa and internationally.

SUSTAINABLE ENGINEERING INITIATIVE
The Sustainable Engineering Initiative was launched to propel SAIAMC technologies into the product 
development domain through the application of sound engineering practices.  The process complements 
the entrepreneurial research approach that characterises the SAIAMC. Once a technology reaches the 
productdevelopment threshold, a project is launched in collaboration with a suitable partner.  Current 
projects include a modular battery system using lithium-ion cells and a hydrogen fuel-cell power module for 
niche electric vehicles. Another initiative includes the integration of the engineering experience and practice 
at the SAIAMC into the UWC postgraduate programme.  The emphasis will be on applied engineering, 
particularly systems engineering, to ensure that students are prepared for employment in industry.

SOUTH AFRICAN INSTITUTE FOR ADVANCED MATERIALS CHEMISTRY (SAIAMC)
make up a micro-CHP system, which differ from standard boilers as it can generate electricity while heating 
water.  This technology is aimed at an international market, especially Europe where homes mostly rely on a 
natural gas distribution network for heating. (In picture overleaf, Dr Sivakumar Pasupathi and Gerhard Swart 
at the golf cart.)

PETROSA SYNTHETIC FUELS INNOVATION CENTRE (PSFIC)
The PSFIC is a strategic partnership between the national oil company PetroSA and UWC. Founded on a 
mutual interest in the monetisation of natural gas ,the five-year project kicked off in 2010 with a R36-million 
cash injection from PetroSA. The objectives of the PSFIC are the generation of new technology protected by 
patents, academic outputs and the development of human capital for the oil and gas industry. Its activities are 
focused on the further development of the conversion of olefins to distillate (COD) process technology to 
produce synthetic fuels.  At PetroSA’s gas-to-liquid refinery in Mossel Bay, PetroSA converts offshore natural 
gas to synthetic fuels (diesel and gasoline) via several linked processes, one of which is COD.  As offshore 
natural gas is a dwindling resource, the PSFIC is also developing technology for alternative feedstocks (other 
than crude oil) and to improve the efficiency of the COD process itself by optimising the catalytic-reaction 
conditions.

ESKOM R&D THRUST
Eskom has a longstanding relationship with the SAIAMC. Financial support from Eskom played a pivotal role 
in establishing the institute as a state-of-the-art internationally recognised research, testing and development 
facility.  The Eskom programme embraces projects that anticipate the technological requirements of the 
national electricity producer. The four main research projects are: 

Hydrogen for clean energy
A relative new technology called underground coal gasification (UCG) currently field-tested by Eskom has 
the potential to extract profits from coal fields that have no economic value using conventional mining 
methods.  The SAIAMC has been tasked to develop and demonstrate a combination of technologies that 
allow for economically viable extraction of hydrogen from an air-fired UCG process.

Emission control technology
Coal-fired power stations still dominate the current energy generating infrastructure. While South Africa 
is increasing the renewable energy component of grid power, improved technology is required to reduce 
the harmful emissions of coal-fired power stations. To this end, the SAIAMC is working on the design of 
membrane devices for the removal of harmful and greenhouse gasses.



32

s
Director: Prof Alan Christoffels

Faculty: 5

Chairs: SARChI Chair in Bioinformatics and Health 
Genomics

Awards, honours & other highlights: Renewal of 
SARChI chair; secured funding from National Institutes 
of Health (US) on three grants for Human Heredity and 
Health in Africa (H3Africa) Initiative; DST research award to 
Simon Travers; developed cloud environment for biomedical 
research; awarded MRC flagship project with three-year 
funding for tuberculosis research.

Collaborations: Stellenbosch University; Scripps Institute, 
US; Rutgers Cell and DNA Repository, US; Novartis, 
Switzerland; University of Cape Town; Wits; international 
centre for insect physiology and entymology, Kenya; 
University of Cambridge, UK;

Research interests: Communicable diseases, including HIV, 
tuberculosis, malaria; non-communicable diseases, including 
breast cancer and Parkinson’s disease; agriculture

Master’s students: 3

PhD students: 22

Postdoctoral fellows: 10

SOUTH AFRICAN NATIONAL BIOINFORMATICS INSTITUTE (SANBI)

ALAN CHRISTOFFELS
Prof Alan Christoffels and his team are trying to understand 
host-pathogen interactions, in so doing shedding light on the 
mechanisms that underlie infectious diseases. To this end they 
are harnessing computational tools that are based on both 
DNA similarity – producing lists of genes, for example, that are 
similar in sequence to a target gene – and on machine-learning 
methods, where such programs ‘learn’ to detect patterns in 
data. Christoffels is applying such models to immune-response 
mechanisms in tuberculosis, malaria and fungal pathogens. 
Underlying these projects is the development of tools to make 
sense of large volumes of sequencing data. Recently, his lab 
partnered with Tygerberg Hospital in Cape Town to develop a 
biobank – for storing biosamples that can be used in research 
– under the umbrella of the Human Heredity and Health in 
Africa (H3Africa) project of the National Institutes of Health 
in the US.  Among other highlights, his team has modeled nine 
potential drug targets for drug-resistant TB and these will be 
validated as part of an MRC flagship project.

JUNAID GAMIELDIEN
Dr Junaid Gamieldien leads the Knowledge Integration 
and Biomarker Discovery group in SANBI. His team is part 
of a number of very large-scale next-generation sequencing 
projects, including two collaborations targeting the discovery 
of disease variants. This involves sequencing an entire exome, 
which are made up of the genome’s exons, ie the coding 
portions of the genes. The first is a SANBI project on multiple 
sclerosis, the second a partnership with Stellenbosch University 
on Parkinson’s disease. In another project, a collaboration 
with Stellenbosch and drug company Novartis, the group is 
conducting a transcriptomics study – ie focusing on RNA – 
on a drug known as D-cycloserine, used as an antibiotic in 
TB infections. Other studies look to identify biomarkers and 
drug targets in cancer, as well as novel drug leads against 
coronaviruses.
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GORDON HARKINS
Dr Gordon Harkins and his team focus on the evolution 
and molecular epidemiology of single-stranded DNA (or 
ssDNA) and RNA viral pathogens of animals and plants. He is 
a member of a fledgling-but-productive network investigating 
the evolutionary underpinnings of novel geminiviral agricultural 
diseases – these geminiviruses are the largest known family 
of single-stranded DNA viruses – that harm crops across the 
globe, particularly Africa. Harkins is also investigating nucleotide 
sequence data from a broad range of virus species to pinpoint 
characteristic features of the population histories, evolution 
rates and migration patterns of geminivirus-emergence events 
in Africa, South America and the Pacific Rim. This data can 
inform policymakers on the potential risks of relaxing control 
on the movements on agricultural produce, and could hopefully 
lead to the development of suitable early-warning systems for 
such disease outbreaks.

NICKI TIFFIN
Dr Nicki Tiffin studies the genetics that underpin disease, 
specifically among African populations. The aim of this research 
is to characterise disease-related genetic diversity in patient 
populations in Africa. Her work focuses on disease-gene 
prediction using computational models, prioritising candidate 
disease genes in specific diseases, and the genetics of hosts’ 
responses to infectious diseases. In one project, Tiffin and 
her collaborators have started a registry for patients in Cape 
Town suffering from systemic lupus erythematosus, or SLE, a 
systemic autoimmune disease in which the immune system 
attacks the body’s cells and tissue. That work includes the 
large scale analysis of public data on lupus genetics, as well as 
generating new gene-expression data, allowing insights into 
the generegulatory pathways and processes of the disease. 
With other collaborators, Tiffin is part of several studies that 
investigate genetic and environmental factors underlying salt-
sensitive hypertension and kidney disease in African patients, 
as well as a study to better understand the extent of genetic 
diversity in Africans compared to other world populations. SIMON TRAVERS

Prof Simon Travers heads SANBI’s HIV Molecular 
Evolution Group, running several studies on HIV.  This 
includes work studying N-linked glycosylation – sugars 
bound to the surface of a HIV virion that play a part in 
the protection of HIV from the host’s immune system and 
may provide novel vaccine targets. Other projects include 
developing next-generation HIV drug-resistance testing 
approaches. The group has created a computational tool – 
Seq2Res – that facilitates costeffective, high-throughput HIV 
resistance testing. This work is resulting in the establishment 
of a spinoff company that will develop software for use in 
medical diagnostics. The group also undertakes research 
on the molecular evolution and dynamics of HIV infections 
using what’s known as a molecular phylodynamic approaches, 
tracking genetic variations in the virus across time, both 
within individuals and at a population level.
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ABOUT
The Electron Microscope Unit (EMU) is today a highly regarded 
facility and hosts five electron microscopes with a combined 
replacement value of over R35 million. It is an interdisciplinary 
service-delivery unit that provides expertise and services in 
electron microscopy to a diverse group of researchers at UWC 
and the country at large. Currently more than 100 users from the 
three major regional universities make use of the state- of-the-
art instrumentation and expertise at the EMU, more than 90% of 
these being postgraduate students. In providing this training and 
service, the EMU is developing a new generation of skilled electron 
microscopists (considered rare in South Africa), especially in the 
field of nanoscience and nanotechnology.

THE MICROSCOPES
The unit currently houses three state-of-the-art electron 
microscopes: the Tecnai G220 Field High Resolution Transmission 
Electron Microscope (F20 HR TEM), the Auriga High-Resolution 
Scanning Electron Microscopes (HR SEM), and the LEO 1450 SEM. 
The other two older instruments are the H800 TEM and X650 
SEM.  These instruments allow researchers to study the distribution 
of atoms in a material, as well as the physical properties (such as 
size, distribution and elements) of specimens. Through advanced 
techniques like Electron Energy Loss Spectroscopy (EELS), they can 
also obtain bonding information of various elemental species within 
the specimen.

RESEARCH APPLICATIONS
The EMU underpins several research projects that entail the 
synthesis and characterisation of nanoparticles and nanomaterials 
for various applications, including photovoltaics and catalysis. The 
Unit’s solar cell research is a collaborative effort between the 
EMU, UWC’s Department of Physics and the National Centre 
for Nanostructured Materials, or NCNSM, of the Council for 
Scientific and Industrial Research (CSIR). For its work in catalysis, 
the EMU is taking part in a collaborative project with the DST/
NRF Centre of Excellence in Catalysis (c*change), based in the 

Department of Chemical Engineering at the University of Cape 
Town. Other research projects involve the metallisation of silicon 
for integrated circuit applications, as well as the study of metallic 
layers for solar cell and various coating applications. The EMU also 
collaborates with the University of the Witwatersrand focusing on 
ion-implanted materials and the damage or change to the crystal 
structure of these materials.  Although the EMU also collaborates 
in many biologically based projects across the faculty, this is an area 
of research which the unit seeks to develop.

Acting Head: Prof David Fisher (Deputy Dean)

Manager of Operations: Prof Basil Julies

Academics/researchers: 4

National Facility: UWC Regional National Research 
Foundation Electron Microscopy Facility

Highlights: (Acquisition of LEO Scanning Electron 
Microscope (SEM), R4 million;  Auriga Field Emission Gun SEM, 
R7 million

Other honours:  Third prize at national conference for the 
best photograph captured (Prof Basil Julies)

Honours students: 4 students as a service course in 
Department of Physics

Master’s students: 8

PhD students: 1

Postdoctoral fellows: Dr Mervin Naidoo, from 1 August to 
30 October 2014

ELECTRON MICROSCOPE UNIT (EMU)

In picture (clockwise from top left) Prof Basil Julies (operations 
manager), Ms Natasha Kensley (administrative assistant), Prof David 
Fisher (Deputy Dean and acting HOD), Mr Adrian Josephs (TEM/
SEM/senior technical officer), and Dr Franscious Cummings (HR-
SEM manager /lecturer). Not in picture: Dr Subelia Botha (HR-TEM 
manager/senior lecturer).
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ABOUT
The NAPRSU, based in the Department of Biotechnology, is jointly 
owned by UWC and the Agricultural Research Council. The unit 
provides state-of-the-art proteomics research and services, mostly 
to agricultural and biotechnology researchers and private companies 
in South Africa. Proteomics is a collection of relatively new tools 
and expertise for biologists and biochemists looking to conduct 
large-scale studies of the structures and functions of proteins in 
organisms. It can be applied, for example, to investigate the effects 
of pathogens on the protein-expression levels and patterns of cells, 
tissues, organs and organisms. The work of the Unit is mostly funded 
by the Department of Science and Technology through the National 
Equipment Programme of the National Research Foundation. 

STAFF
• Prof Bongani Ndimba (Unit head)
• Dr Putuma Gqamana (mass spec application specialist)
• Nomawethu Hlazo (BSc intern/lab assistant)
• Nolundi Shumane (office administrator/assistant)

EQUIPMENT
• MALDI-Tof mass spectrometer for the analysis of biomolecules
• 2D-PAGE equipment for protein separation
• A multi-purpose tandem mass spectrometry workstation
• Integrated High-Pressure Liquid Chromatography (HPLC)
• Sample handling robotics for high-throughput workflow
• Mass measurements for various post-translational modifications
 in specific amino acid residues
• MALDI-Tof MS Imager

RESEARCH APPLICATIONS
With the addition of a MALDI Biotyper, the NAPRSU team can 
identify microorganisms (like bacteria) at super-fast speeds and 
relatively cheaply. Knowledge obtained from these discoveries has 

many applications in food safety and diagnostics-related areas of 
science.  Another area of interest is biofuels research, employing 
a grain found in Africa, (sweet) sorghum to produce biofuels and 
biomaterials such as bioethanol, natural rubber and biomass.  The 
project has already created over 15 jobs in the Eastern Cape, with 
more predicted. The aim is to contribute to South Africa’s ambitions 
to be a world leader in the knowledge-based bioeconomy by 2030.  

RESEARCH OUTPUTS
Dozens of postgraduate students, most from disadvantaged 
backgrounds, are trained in the Unit each year, creating a 
stable foundation for the next generation of scientists and 
biotechentrepreneurs. Master’s and doctoral research theses 
mostly tackle Africa-centric problems. The unit boasts an 
above-average publication count (>25) in internationally peer- 
reviewed journals and enjoys ongoing funding for equipment.

NATIONAL AGRICULTURAL PROTEOMICS RESEARCH AND SERVICES UNIT (NAPRSU)

Professor: Prof Bongani Ndimba

Honours & Awards:

• Successful DST/NRF National Equipment Programme grant 
and acquisition of state-of-the-art equipment worth close to 
R10 million

• Vice-Chancellor Young Researcher of the Year (2008)

• NRF Rated (Y1), Prof Bongani Ndimba

• Postdoctoral fellow Dr Rudo Ngara was a finalist in an 
Africa-wide Women-In-Science competition. Through 
this, she received generous funding to attend training 
opportunities in various African countries, including Ghana 
and Uganda.

• National Contact Point for the EU FP7’s Food Agriculture 
Fisheries & Biotechnology (FAFB) thematic area.

Rated researchers: 1

Intern: 1

Honours students: 2

Master’s students: 2

PhD students: 5

Postdoctoral fellows: 1
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ABOUT
Prof Roy Maartens chose for his doctoral studies, completed 
in 1980 at the University of Cape Town under the acclaimed 
Professor George Ellis, the subject of relativistic cosmology, 
the field tasked with explaining how the universe evolves 
under the force of gravity. It’s a discipline shaped by the likes 
of Newton and Einstein. It would also hold Prof Maartens’ 
attentions for the next three decades.  After 10 years at Wits 
University, he moved to the University of Portsmouth, UK, 
in 1994. In 2002 he established the Institute of Cosmology 
& Gravitation at Portsmouth, which became one of the 
top groups in the UK. In addition, he secured research 
funding totalling some £3.5m, and was awarded a major 
senior research fellowship by the UK research council for 
astronomy. His particular research interest is dark energy – 
the mysterious energy thought to be driving expansion of the 
universe. He focuses on testing theoretical models against 
observations. A prolific publisher, he has contributed to over 
160 papers in refereed journals, with an h-index of 48. In 2012, 
he published a monograph on relativistic cosmology with Ellis 
and was also named an A1-rated researcher by South Africa’s 
National Research Foundation, distinguishing him as a world 
leader in his field.

SKA/SARChI CHAIR IN COSMOLOGY
Prof Maartens was appointed to an SKA Chair in Cosmology 
in 2011.  The chair is hosted at UWC and was established 
under the South African Research Chairs Initiative (SARChI) 
as part of South Africa’s bid – awarded in 2012 – to host 
the international Square Kilometre Array (SKA) project. 
South Africa has built the KAT-7 radio telescope array and is 
now building the MeerKAT 64-dish array.  These arrays are 
pathfinders for the SKA – which will be the world’s biggest 
radio telescope array.  The SKA will look deeper into the 

Universe and further back in time than any other telescope 
before it. For his research, tittled Probing Dark Energy with 
the SKA, Prof Maartens will use maps – based on data from 
the SKA – of the distribution of galaxies in the universe. 
The current model of the Universe is based on Einstein’s 
1915 theory of General Relativity.  This theory has been 
very successful in unlocking the secrets of the vast and 
ancient Universe. But perhaps Dark Energy does not exist 
– and instead, as some have argued, the acceleration of the 
Universe signals a breakdown of Einstein’s theory on very 
large scales.  The SKA will give scientists the accuracy to test 
this possibility.  The SKA is alread drawing many scientists 

to South Africa and allowing local scientists to forge major 
international collaborations. Through the South Africa SKA 
Project, the country is investing millions in the training of 
young South African scientists, now with greater opportunities 
to forge careers and collaborations in one of science’s greatest 
enterprises.

SUPERVISION
• PhD: current (4), past (12)
• MSc: current (2), past (4)
• Postdoctoral fellows: current (4.5), past (20)

SKA/SARChI CHAIR IN COSMOLOGY, UWC ASTROPHYSICS GROUP
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ABOUT
Prof Romeel Davé joined the UWC in January 2013. Prior to his appointment as holder of the new SARChI chair, he 
had served as Associate Professor of Astronomy at the University of Arizona (UA) in the US. Davé was educated at the 
University of California, Berkeley; the California Institute of Technology; and, for his PhD, the University of California, Santa 
Cruz. He has held academic positions at Princeton University, the Steward Observatory at the University of Arizona (the 
observatory has provided instruments for three space telescopes and a number of earth-based ones) and, since 2003, UA. 
He was awarded visiting positions at the Max Planck Institute for Astronomy in Germany, the Institute of Astronomy at 
the University of Cambridge in the UK, Carnegie Observatories in the US, the Raman Research Institute in India, and the 
University of Cape Town. In 2008, he received the US National Science Foundation’s Career Award, five-year funding for a 
project titled Simulations of Early Galaxy Formation.  This theoretical study involved producing state-of-the-art hydrodynamic 
simulations – ie looking at dynamics of fluids – to understand how mass, metals, and energy cycle in and out of galaxies.

SARChI CHAIR IN COSMOLOGY WITH MULTI-WAVELENGTH DATA
This chair will focus – broadly – on multi-wavelength cosmology, exploring the full electromagnetic spectrum, from the longwave 
radio spectrum to the short-wave X-rays and gamma rays. For this, Davé will employ data from the South African Large Telescope 
(SALT), the single largest optical telescope in the southern hemisphere, and the largest in Africa; the 64-dish MeerKAT array; 
and the recently green-lit Square Kilometre Array radio telescope. He will use high-performance supercomputers to model the 
evolution of the observable Universe from the Big Bang until today, with a particular focus on constraining and improving models 
using the latest multi-wavelength data sets. Davé is currently the only professor conducting this research in South Africa. Feeding 
into his research will be his collaborations with numerous observational teams and high-profile research groups around the world. 
These include the US-based CANDELS (or Cosmic Assembly Near-infrared Deep Extragalactic Legacy Survey), a programme 
to study galaxy formation from the first galaxies until today, and the largest project ever done using the Hubble Space Telescope. 
Davé is also part of COS-Halos, an innovative large Hubble study to probe the previously inaccessible circum-galactic medium – 
the gas surrounding galaxies, used for the formation of stars – that is believed to hold the missing clues to how galaxies form; and 
LADUMA, a top-priority key project on MeerKAT to conduct the deepest ever survey of neutral hydrogen in galaxies, looking at 
HI regions, interstellar masses composed of neutral hydrogen.

SUPERVISION
• Master’s: 1
• PhD: 2 (at UA)
• Postdocs: 2
• More students coming on the first wave of advertising and applications

SARChI CHAIR IN COSMOLOGY WITH MULTI-WAVELENGTH DATA
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ABOUT
Prof Alan Christoffels completed his PhD in bioinformatics at 
UWC in 2001. He then spent three years as a postdoctoral 
research fellow in Singapore, working in the laboratory of Dr 
Byrappa Venkatesh and Nobel laureate Dr Sydney Brenner. 
Following this, Christoffels established a research lab of 
his own at the Temasek LifeSciences Laboratories (TLL) in 
Singapore, where he stayed for three years before returning to 
South Africa. He is the director of the South African National 
Bioinformatics Institute at UWC, as well as director of the 
Medical Research Council Bioinformatics Capacity Development 
Research Unit. In 2009 he received the Department of Science 
and Technology/ National Research Foundation Research 
Chair in Bioinformatics and Public Health Genomics, awarded 
under the aegis of the South African Research Chairs Initiative 
(SARChI).  As of 2009, he has coordinated genomics training 
across Africa for the WHO Special Programme for Research 
and Training in Tropical Diseases (TDR); and for the Glossina 
Functional Genomics Network (GFGN) as part of the 
International Glossina Genome Initiative, which conducts 
research on the biology, genomics and population genetics of 
the tsetse fly.

SARChI CHAIR IN BIOINFORMATICS 
AND PUBLIC HEALTH GENOMICS
Christoffels’ research comprises the use of comparative 
genomics tools and in-house technologies to investigate 
hostpathogen interactions – studying the host and pathogenic 
genes that are triggered during an infection – aiming to develop 
suitable interventions. Under the SARChI chair, he is applying 
these technologies to trypanosomiasis – a parasitic disease 
sometimes known as ‘sleeping sickness’ – and tuberculosis. 

For the research on trypanosomiasis, Christoffels and his 
team (as part of the TDR programme) are profiling the RNA 
molecules of the vector, the tsetse fly; developing a system for 
gene predictions within the newly sequenced tsetse genome; 
and understanding the intracellular membrane trafficking, 
ie the flow of membrane material inside and outside of the 
cell within the trypanosome, the parasite that causes the 
disease. In the tuberculosis study, the team can employ new 
sequencing technologies to rapidly unravel the DNA landscape 

of tuberculosis bacteria. In collaboration with the Tygerberg 
Medical School TB Centre of Excellence, researchers also 
harness short-reads – short DNA sequences – to investigate TB 
virulence and develop methods to detect variations in strains. 
Technologically, these projects overlap. So Christoffels aims to 
develop a computational framework to support next-generation 
sequencing data and its accompanying data-analysis techniques 
for these and other diseases. The application of such sequencing 
tools is at the global forefront of computational biology.

SARChI CHAIR IN BIOINFORMATICS AND PUBLIC HEALTH GENOMICS
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ABOUT
Emmanuel Iwuoha is a Senior (Distinguished) Professor of Chemistry and holds the South African 
Research Chair in NanoElectrochemistry and Sensor Technology at UWC. He is a fellow of the 
Royal Society of Chemistry of UK (since 1999), and from 2005 he has been a member of the UWC 
Governing Council. In 2002 he established SensorLab, which focuses on research in smart materials, 
electrocatalysis, sensors and electrochemical energy. Under his leadership, The Development of 
Catalytic Materials was in 2007commissioned as a research niche area at UWC by the National 
Research Foundation. Iwuoha also coordinated the establishment of the National Nanoscience 
Postgraduate Teaching and Training Platform (NNPTTP) in 2011, an inter-university initiative that 
offers a master’s degree in nanoscience. He is a recipient of the 2013 International Society of 
Electrochemistry (South African Region) award for Electrochemistry Excellence in Teaching and 
Research. From 2004 to 2013, Iwuoha supervised 30 master’s and 31 doctoral graduates.

SARChI CHAIR IN NANOELECTROCHEMISTRY AND 
SENSOR TECHNOLOGY
The research chair was established in 2012 with the aim of designing ‘smart’ nanomaterials (polymeric, 
dendritic, graphenated and carbon nanotubes composite systems) for application in the construction of 
sensors, reactors and energy-generating systems. The chair’s research activities in the electrochemical 
beneficiation of platinum group metals (PGMs) comprises developing new-generation nanoalloys and 
quantum dots (tiny nano particles) for harnessing in clean energy production (in lithium-ion battery 
cathodes, supercapacitors and photovoltaic cells), sensor fabrication and the development of luminescent, 
light-emitting diodes and thermo-chromic devices (which change colour with changes in temperature). 
Several research activities also focus on sensors for medical diagnostics, food safety, and to track 
environmental pollutants harmful to human health and vital eco-systems. Since the inception of the chair, 
two doctoral students in the group won L’Oréal-UNESCO Women in Science PhD Fellowships for 
Sub-Saharan Africa. In 2012, the winning student’s project was on Polymeric-bimetallic nanoalloy systems 
for the construction of photovoltaic cells. In 2013, the student picked up the fellowship for a project on The 
development of high-energy conservation hybrid photovoltaic cells for community application, which was to be 
made from a novel low-cost material known as organosilicon dendritic nano-polymers. Most recently, 
Iwuoha was invited by the Organisation for the Prohibition of Chemical Weapons (OPCW) at The 
Hague to develop and implement an Advanced Nanoscience and Nanotechnology Training Programme 
for the Africa region. The programme, fully funded by the OPCW, seeks to develop nanoscience skills 
and nanoscience capacity among scientists in Africa.

SARChI CHAIR IN NANOELECTROCHEMISTRY AND SENSOR TECHNOLOGY
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ABOUT
Prof Smarajit Triambak did his undergraduate and master’s studies in India, and he holds a PhD in 
physics from the University of Notre Dame in Indiana, US. Much of that doctoral work, completed 
in 2007, was done at the Centre for Experimental Nuclear Physics and Astrophysics (CENPA) 
at the University of Washington in Seattle, where he moved with his supervisor, Prof Alejandro 
García, in 2003.  Triambak’s dissertation comprised experimental studies of isospin symmetry 
violations in nuclei. He then held postdoctoral research fellowships at the University of Guelph, 
Canada, and at TRIUMF, Canada’s national laboratory for particle and nuclear physics based 
in Vancouver, Canada. Prior to moving to UWC, he taught at the Department of Physics and 
Astrophysics at the University of Delhi, India.

SARChI CHAIR IN NUCLEAR SCIENCE
Triambak’s proposed research is at the interface of nuclear physics, particle physics and astrophysics. 
His work involves low-energy high-precision experiments, using the atomic nucleus as a laboratory 
to better understand the fundamental symmetries of nature that govern elementary particles and 
their interactions. The physics of elementary particles is currently described at the fundamental level 
by the elegant Standard Model of particle physics, which was recently endorsed by the discovery 
of the Higgs boson at the Large Hadron Collider in CERN, Geneva.  Triambak’s approach – using 
precise low-energy nuclear physics measurements to stringently test the Standard Model – offers 
a complementary approach to high-energy collider experiments (such as those at CERN) to 
investigate rare processes that can be ‘smoking guns’ for hitherto unknown physics beyond the 
Standard Model. On top of that, similar investigations will offer invaluable insight into the nature of 
the nuclear force and the creation of matter in extreme stellar environments.  Triambak’s work will 
include collaborations with institutions in North America and Europe, as well as a joint programme 
with Cape Town’s iThemba LABS, which co-hosts the research chair. Plans with iThemba also include 
assisting in the establishment of a rare-isotope beam facility, which will be the first of its kind in the 
Southern Hemisphere, and will produce highly exotic nuclei that are not easily available otherwise. 
Triambak currently supervises one PhD student and three MSc students, while two postdocs and 
another PhD student will join in 2014.

SARChI CHAIR IN NUCLEAR SCIENCE
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ABOUT
Associate Prof Marla Tuffin obtained her PhD in microbiology, 
for her thesis on Carbohydrate Metabolism in Bifidobacterium, 
from the University of Cape Town in 2003. Following this, she 
spent three years as a postdoctoral research fellow in the 
biomining laboratory of Prof Douglas Rawlings at Stellenbosch 
University. Here she worked on the molecular biology of 
heavy-metal resistance in biomining organisms. Tuffin joined 
the Institute for Microbial Biotechnology and Metagenomics 
(IMBM) at UWC in 2006. She was appointed as deputy director 
in 2008, and has served as acting director since 2012. In addition 
to her teaching in the Department of Biotechnology, Tuffin runs 
a short course on microbial ecology and bioremediation at 
the Eduardo Mondlane University in Mozambique. She has an 
extensive publication record, the most recent on life in extreme 
environments, such as terrestrial hydrothermal vents, for the 
title Life in Extremes.

SARChI CHAIR IN MICROBIAL 
GENOMICS
Tuffin’s research, themed Developing Metagenomics to Deliver 
Biotechnology, will focus on microorganisms and their possible 
pharmaceutical and industrial applications through the discipline 
known as metagenomics. She will harness the growing array 
of metagenomics tools that allow scientists to conduct direct 
genetic analyses of all genomes within an environmental sample, 
enabling access to the functional gene composition of the 
entire microbial community. (Currently, 99% of microorganisms 
cannot be cultured in a laboratory.) Under the SARChI chair, 
Tuffin and her team will set out to develop innovative and 
intelligent solutions to overcome the metagenomic hurdles, 
and so accelerate the discovery of novel microbial-derived 
products with application in a range of (bio)technology sectors. 
This will include the establishment of high-throughput platforms 

capable of high-sensitivity detection for the identification of 
novel organisms and their genetics, and novel enzymes and 
bioactivities relevant to industrial, pharmaceutical and molecular 
research application. The research will be centred on two 
specific projects. The first is PharmaSea, funded by the European 
Union. Bringing together 24 multidisciplinary partners from 
14 countries, hailing from industry, academia and non-profit 
organisations, the project’s objective is to identify new marine 
microbial strains from marine invertebrates to evaluate their 
potential as new drug leads, antibiotics or ingredients for 
nutrition or cosmetic applications. The Microbial Ecology of the 
Namibian Desert Project is an on-going collaboration between 
the IMBM, the Centre for Microbial Ecology and Genomics at 
the University of Pretoria, and the National Aeronautics and 

Space Administration, aka NASA, in the US. The project involves 
the first comprehensive survey of Namib Desert microbiology. 
Tuffin is particularly interested in identifying the unknown 
scores of bacteriophages – viruses that infect and replicate 
inside bacteria – that could potentially be identified in these 
environments. These viruses are known to play a pivotal role in 
population dynamics in most biological communities, and are an 
untapped and vast biotechnological resource. 

SUPERVISION
• Master’s: 11
• PhD: 3
• Postdocs: 4

SARChI CHAIR IN MICROBIAL GENOMICS
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ABOUT
Yongxin Xu, Senior Professor of Hydrogeology in the Department of Earth Sciences and the incumbent 
UNESCO Chair in Hydrogeology, completed his undergraduate and, in 1984, his master’s studies at 
Chengdu University of Technology in China. He remained at the institute as lecturer, before taking up a 
visiting academic position at the University of Birmingham in the UK. In 1989 he moved to South Africa, 
working as a principal geologist for a geological survey in the then Bophuthatswana. He would remain in 
the area while a principal geohydrologist and then principal hydrologist with the Department of Water 
Affairs and Forestry (DWAF). It was around this time he also started his doctoral study in geohydrology 
at the University of the Orange Free State (now the University of the Free State), completing his PhD 
in 1998. He stayed with the DWAF for a few more years, before taking up the new UNESCO chair in 
hydrogeology at UWC in 2001.

UNESCO GROUNDWATER RESEARCH CHAIR
The UNESCO Chair in Hydrogeology hosted at UWC was established in 2001 following the 
introduction of the National Water Act of 1998 by the DWAF in partnership with UNESCO.  The chair 
looks to facilitate the sustainable utilisation of groundwater resources in developing nations, specifically 
those in Africa, via resource assessment and management, as well as the implementation of national and 
regional water policies. Research in Xu’s unit focuses on the socioeconomic, environmental, cultural, 
political, and institutional facets of groundwater resources. Specific research areas include groundwater 
recharge, aquifer vulnerability and protection, groundwater interaction with surface water and its role in 
maintaining aquatic ecosystems, and transboundary aquifer assessment. Research partners hail from the 
Water Research Commission, the DWAF, the Council for Scientific and Industrial Research, the Council 
for Geoscience,  African universities, and UN agencies including UNESCO, UNEP and UN-Habitat. Xu 
has published three books, keeping as its compass the implementation of the regional water policies and 
the Africa Groundwater Initiative.  The chair was instrumental in setting up the UWC water profiles, 
including the NEPAD Centre of Excellence on Water Science and Technology. Xu holds visiting positions 
at the Queensland University of Technology,  Australia; the Chinese Academy of Geological Sciences; 
and the China University of Geosciences. He serves as a commissioner for the Africa Groundwater 
Commission that advises the Africa Ministerial Council on Water on groundwater issues, and also 
appeared on the cover of the Chinese international journal Scholars Overseas in 2011. He currently 
supervises eight doctoral students.

UNESCO GROUNDWATER RESEARCH CHAIR
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JEREMY KLAASEN
A few years ago,  Assoc Prof Jeremy Klaasen 
began to hear how, for centuries, the Khoisan 
people have been using an aromatic shrub 
known as kraalbos (or Galenia africana) 
to treat everything from toothache and 
skin ailments to inflammation, dandruff and 
venereal diseases. Inspired by such stories, 
Klaasen, based in the Department of Medical 
Biosciences, has been exploring these and 
other possible applications of the shrub. He 
and his wife even started a cottage industry in 
lotions, shampoos and soaps, all incorporating 
kraalbos extracts. This year, Klaasen announced 
the first industrial application – a biopesticidal 
adjuvant, ie a substance designed to improve the 
performance of a pesticide. Klaasen’s organic 
chemical adjuvant, it’s been shown, can reverse 
the resistance of crop pathogens when applied 
with conventional pesticides. On top of that, 
the chemical, developed as part of UWC’s 
Indigenous Botanical Adjuvant Technology 
(iBATECH) Project, reduces the dose of 
pesticide required to spray crops, decreasing 
the threat of environmental contamination. 
Klaasen’s company, Kraalbos Bio-Health 
Products CC, has an “implicit” non-exclusive 
licensing agreement with UWC.

LINDIWE KHOTSENG
In October 2013, Dr Lindiwe Khotseng, 
director of the ESKOM Centre for 
Electrocatalytic Research (ECER) at the 
South African Institute for Advanced 
Materials Chemistry, or SAIAMC, was named 
as the winner of the 2013 Technology and 
Human Resources Programme (THRIP) 
award as an Outstanding Black Researcher 
working in advanced hi-tech. (THRIP 
is a flagship research and development 
programme of the National Research 
Foundation and the Department of Trade 
and Industry that aims to boost cooperation 
between higher-education institutions 
and industry, to allow South African 
industry access to innovative responses to 
technological needs.) Khotseng’s research 
fits the hitech bill to a T.  Working in the 
competitive field of renewable energy, her 
interests include the development of catalysts 
for fuel cell applications, nanoparticle 
materials for energy storage, electrodes 
for thermal batteries, and membrane 
development. She also currently supervises 
two master’s and two doctoral students, and 
has graduated seven students since joining 
ECER in 2006.

HALIMA SAMSODIEN 
One of the recent awards Dr Halima 
Samsodien collected is a coveted 
Thuthuka grant, awarded by the National 
Research Foundation. Samsodien, of the 
Crystal Growth and Pharmaceutical 
Formulation Sciences Group, will use the 
funds to pursue postdoctoral research 
in supramolecular chemistry, specifically 
on the pre-formulation and formulation 
of pharmaceuticals. Her current research 
looks at the physical and chemical 
enhancement of active pharmaceutical 
ingredients. The project aims to identify 
less complex as well as more cost-
effective and energy-efficient technology 
and/or processes for the sustainable 
synthesis, production and usage of 
medicines. Samsodien collaborates with 
universities in Argentina and Chile, as well 
as the University of Cape Town, on other 
projects. She has two patents pending: 
novel methods for both the production 
process of known HIV medicines and f or 
the final formulation of HIV medicines.

UP-AND-COMING SCIENTISTS

NDIKO LUDIDI
It took Assoc Prof Ndiko Ludidi a few 
years to make his way back to UWC 
and the Depar tment of Biotechnology 
after finishing his PhD here in 2006. He 
took up positions at Wits University and 
Stellenbosch University, returning to 
UWC in 2011. Now he can continue the 
work he started at Wits and Stellenbosch, 
where he conducted research on ways to 
improve plant tolerance to drought and 
salinity stress imposed by climate change. 
At UWC, his research focuses on the 
molecular and physiological mechanisms 
that regulate plant responses to drought 
and salinity. The aim is to apply these 
studies to the development of new crop 
varieties with improved tolerance to such 
stresses. With collaborators in Hungary, 
the US and the University of KwaZulu-
Natal, he is exploring an array of signalling 
molecules – including nitric oxide, caffeic 
acid and phytosterols – to see how they 
can assist in that pursuit.
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UP-AND-COMING SCIENTISTS

JACQUES JOUBERT
Dr Jacques Joubert is a senior lecturer 
in pharmaceutical chemistry in the 
School of Pharmacy, and the winner of 
the 2012 Johnson & Johnson/Academy 
of Pharmaceutical Sciences National 
Distinguished Teacher of the Year award. 
His research focuses on the design and 
evaluation of novel entities and drugs 
for neurodegenerative disorders such as 
Alzheimer’s, Parkinson’s disease and stroke, 
as well as infectious tropical diseases. He 
was recently awarded a Thuthuka grant 
– a programme of the National Research 
Foundation (NRF) to develop the research 
capacity of South African researchers – for 
research on the biological applications 
of polycyclic cage compounds (so-called 
because of their bird cage-like structures) 
with a focus on neurodegenerative 
disorders, malaria and dengue fever. These 
studies entail organic synthesis, molecular 
modelling, biological evaluations (both in 
vitro and in vivo), and biological assay design. 
Among his other publications, Joubert, 
an NRF Y-rated researcher, has published 
several review papers on drug design for the 
central nervous system.

MARTIN ONANI
As head of inorganic chemistry in the 
Department of Chemistry, Assoc Prof 
Martin Onani, with his interest in the 
application of inorganic compounds and 
nanocomposites to everything from 
biomedics to photovoltaics, has many 
strings to his bow. That’s reflected in the 
range of funders his work has attracted. 
There are the likes of SASOL, for his 
research into chemical and refinery 
technologies; the Medical Research 
Council, for his collaboration with UWC’s 
Diabetes Research Group; the Mintek 
Nanotechnology Innovation Centre, for 
his work with the UWC Biolabels Group 
on new therapeutics for HIV/AIDS; as well 
as the Botswana Department of Health 
and the CSIR. That scope explains why 
the National Research Foundation named 
him as one of the country’s emerging 
researchers to keep an eye on. And 
despite his busy schedule – he publishes 
regularly, is part of numerous international 
collaborations and serves as peer reviewer 
for several journals – Onani still makes 
time to volunteer for The Ark Educare 
Centre in Khayelitsha.

GERALD MALGAS
Dr Gerald Malgas is a recent recruit 
to UWC and the Depar tment of Physics. 
He joined the University in August 
2013, following a stint with the Council 
for Scientific and Industrial Research 
(CSIR).  At the CSIR, he was principal 
researcher on a project targeting the 
use of nanomaterials in the development 
of organic solar cells and an array of 
sensors. Malgas’ particular interest 
is in organic photovoltaics, especially 
those materials made with low band-
gap polymers, thought to be promising 
for the development of next-generation 
low-cost photovoltaics. A second study 
involved the synthesis and characterisation 
of nano-structured materials for sensor 
and device applications. Overall, these 
two projects graduated two MSc and two 
PhD students, and generated around 20 
internationally peer-reviewed manuscripts. 
At UWC, Malgas will continue his work on 
photovoltaics that incorporate a range of 
nanomaterials.

STEPHEN BOATWRIGHT
Dr Stephen Boatwright joined 
the Department of Biodiversity and 
Conservation Biology at UWC in 2012 after 
stints with the University of Cape Town 
and the South African National Biodiversity 
Institute. Most recently, he was awarded 
a research grant from the South African 
Biosystematics Initiative (SABI) and the 
National Research Foundation to study the 
southern African Asphodeloideae, a group 
of flowering plants largely native to Africa. 
(South Africa boasts the greatest diversity.) 
Boatwright’s research interests include the 
taxonomy (classification) and systematics 
of, among others, genistoid and phaseoloid 
legumes (Fabaceae); the flora and evolution 
of the Nama-Karoo; and the taxonomy 
and identification of invasive plant species. 
This research mostly focuses on clarifying 
the taxonomy, relationships, and evolution 
of these selected angiosperm lineages to 
facilitate their classification, identification and 
conservation. Boatwright has authored or 
co-authored 34 scientific papers and three 
book chapters. He currently supervises or 
co-supervises six master’s and three doctoral 
students.


