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A selection of projects focusing on the COVID-19 pandemic are underway at the University of 
Cape Town, with the aim of making a rapid and substantial contribution to both the handling 
of the pandemic, prediction of its progress and prevention of its recurrence.  These are 
summarized below. 

 
Mapping genetic diversity of South African SARS-CoV-2 strains to monitor geographical 
spread 
The UCT/GSH Virology, led by Prof Caroline Williamson, is planning to map the genetic 
diversity of South African SARS-CoV-2 strains for the purpose of monitoring its 
introduction into, and subsequent geographical spread in SA; and to investigate host 
adaptation and its potential effects on antibody recognition and vaccine development.  
 
Vaccine development 
Profs Anna-Lise Williamson and Ed Rybicki at UCT presently have a very experienced team 
working on HIV-1 vaccines for South Africa, using technologies such as soluble trimeric 
spike protein production for HIV Env in animal cells and plants, and use of DNA and 
poxvirus-based vaccine vectors for HIV protein delivery. The DNA and poxvirus and cell 
culture and plant production approaches are already being used for SARS-CoV-2 S protein 
and its gene to make candidate vaccines (Dr Mani Margolin, Biopharming Research Unit 
BRU); the protein is already being tested by other groups for suitability as a reagent for 
serology and a DNA and a poxvirus vaccine candidate could be tested in animals soon.  
 
Antibodies for a variety of SARS-CoV and SARS-CoV-2 proteins and associated diagnotics 
Prof Stefan Barth is working with the NICD to mine monoclonal antibody (mAb) genes 
from survivors. He has expertise in making mAb libraries from B cells sorted by flow 
cytometry, which the IDM is uniquely well equipped to do. 
Prof Jonathan Blackburn has a protein microarray printing facility for making very dense 
arrays for testing for antibodies for a variety of SARS-CoV and SARS-CoV-2 proteins. He 
has already printed arrays for testing for S protein (the outside of the virus). 
This research is targeted at establishment of immunoassays and enzyme immunoassays 
for antibody detection for sero-surveillance. Further, it is planned to establish 
manufacture of reagents necessary for this approach. 
 
Developing rapid testing diagnostic approaches 
Prof Keertan Dheda is a pulmonologist at UCT: he is deeply involved in national efforts to 
surveil and to rapidly test people for present or past infection with SARS-CoV-2, and in 
development of lateral flow-type bedside diagnostic assays.  
 
The interaction of COVID-19 and HIV 
Prof Robert Wilkinson of IDM / Centre for Infectious Disease Research in Africa (CIDRI) is 
also interested in the surveillance and testing work described above. His specific research 
focus is on the interaction of COVID-19 & HIV as specifically relevant to the SA population. 



 
Clinical COVID-19 research 
Prof Graeme Meintjies and his team are currently engaged with and have planned for 
clinical research focussed on COVID-19. Details to follow. 
 
COVID-19 epidemiology 
The Department of Public Health is planning forward ongoing work in COVID-19 
epidemiology.  Details to follow. 
 
Epidemiological Modelling of COVID-19 
Prof Bruce Bassett from the Department of Mathematics and Applied Mathematics is 
working with the City of Cape Town on epidemiological modelling of COVID-19 in the city.  
More information to follow. 
 
Rapid production of COVID-19 -related reagents and vaccines  
Both the BRU and its spinout company Cape Bio Pharms Ltd have a strong interest in 
making high-value proteins in plants: this is a unique opportunity in South Africa to make 
reagents and possibly candidate vaccines too, using this low-cost, high-volume protein 
expression technology. Large-scale production of SARS-CoV-2 S and other virus proteins 
in plants is being explored with Cape Bio Pharms Ltd. 
 
Capacity also exists at UCT for production of these proteins microbially in collaboration 
with the Centre for Bioprocess Engineering Research. 
 
Medical devices for handling the COVID-19 pandemic 
Dr Sudesh Sivarasu working with a team in Biomedical Engineering and Global Surgery, 
are developing five medical devices with applications including the protection of health 
workers, testing and the care of COVID-19 positive patients.   
 
With respect to the protection of health workers, two designs of face visors as personal 
protective equipment (PPE) for clinicians and health workers are complete:  a 3D-printed 
visor holder and a mask resembling the Bauer face mask used in the USA. The latter is 
easily and rapidly manufactured from available materials at the low cost of <R10 per mask.  
Dr Sivarasu is in discussion with the national team responsible for provision of PPE about 
rolling the latter out.  
 
The shortage of appropriate respirator masks, critical to minimize the infection of health 
care professionals, has been recognized through the COVID-19 pandemic.  Availability of 
well-fitting respirator masks which require the minimum amount of N95 or N99 filter 
material is critical. This team has developed a biodegradable 3D-printed respirator mask. 
This respirator is fitted with a small but effective N95 filter. It is estimated that one 
standard N95 mask will provide filter material for 5 of these printed respirator masks i.e. 
much more efficient use of N95 materials which are under high demand and cannot be 
produced fast enough. The modular design allows for device disinfection and disposal of 
only the contaminated parts i.e. the filter cartridge. 
 



An intubation shield to protect health care workers while applying tracheal intubation to 
patients which is known to generate SARS-CoV aerosols has been designed. This Perspex 
shield encloses the patient’s head in a clear case with access holes for the clinicians’ arms 
and a channel for the patient’s neck.  The shield is fitted with a fan and filter to reduce 
condensation inside the shield and vent air without virus or pathogen.  Materials for the 
prototype device are estimated to cost less than R1500 per unit. 
 
The roll out of extensive testing is limited by both test reagents (addressed above), viral 
transport medium and nasopharyngeal swabs, all of which are imported currently. 
Testing from the upper respiratory tract is preferential, requiring nasopharyngeal swabs.  
Dr Sivarasu’s team has developed a prototype to 3D print autoclavable swabs from 
surgical grade dental resin in large volume using a FormLabs Form2 3D printer. 
 
The final contribution of this team is a mechanical ventilator to support the body’s 
breathing process when the patient cannot support this un-aided.  Working in 
consultation with clinicians at Groote Schuur Hospital, they have designed a low cost non-
invasive mechanical ventilator using a standard bag valve mask or a bellows to ventilate 
the patient that can be made in South Africa from available materials. 
 

 


