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Stellenbosch University (SU`s) Research and Innovation Response to the 
COVID-19 Pandemic 

 

During 2018, Stellenbosch University adopted a new Strategic Framework including Vision 2040. Vision 
2040 states that, “Stellenbosch University will be Africa’s leading research intensive university, globally 
recognised as excellent, inclusive and innovative, where we advance knowledge in service of society”.  

Research for Impact is one of the six major institutional strategic themes as part of SU`s Strategic 
Framework 2019 – 2024. Research for Impact at SU implies optimising the scientific, economic, social, 
scholarly and cultural impact of our research. Our focus is on interdisciplinary research that benefits 
society on a national, continental and global scale. At the same time, we are committed to basic and 
disciplinary research excellence, as it forms the basis for applied and translational research. 

Research at SU is driven by the notion of simultaneous excellence and relevance, informed by a diversity 
of people and ideas. The institution wishes to achieve this by pursuing excellence, remaining at the 
forefront of its chosen focus areas, gaining standing based on its research outputs, and being 
enterprising, innovative and self-renewing. This requires a careful balance between, on the one hand, 
continuity and consistency and, on the other, transformation and rejuvenation of SU’s academic 
researcher cohort. Ultimately, our research efforts are not only aimed at academic success, but also at 
making a significant impact in the world.  

The COVID-19 pandemic is causing numerous challenges for us as a nation. In line with its strategic 
framework and the focus on Research for Impact, SU is committed to contribute to support the global 
pursuit to overcome the COVID-19 pandemic. Our researchers are currently involved in, and have now 
initiated, numerous research activities related to various aspects of the pandemic.  

 

Note: The research activities outlined below are in different stages of development. Hence, some 
project information will be more detailed than others. This document will remain work-in-progress 
over the weeks and months to come, as more research is initiated in this area. 

 

For further information or enquiries: 

Dr Therina Theron, Senior Director: Research and Innovation (ttheron@sun.ac.za) 
Dr Madelein Kleyn, Director - Technology Transfer, InnovUs (madeleink@sun.ac.za) 
Maryke Hunter-Hüsselmann, Director: Research Information and Strategy, Division for Research 
Development (mh3@sun.ac.za)  
 
 
 
 

mailto:ttheron@sun.ac.za
mailto:madeleink@sun.ac.za
mailto:mh3@sun.ac.za
https://www.google.co.za/url?sa=i&url=https://www.sun.ac.za/english/Lists/notices/DispForm.aspx?ID%3D1347%26ContentTypeId%3D0x010019F8BC5373DFA740B008FC720EA25DE60300EE64B8B866F6B741811F9EB9F669F0CC&psig=AOvVaw2jNXchKPdeSILo2p7QKo12&ust=1586252061497000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLiD-NS_0-gCFQAAAAAdAAAAABAD
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A. PUBLISHED INVENTIONS THAT MAY HAVE APPLICABILITY TO  
COVID-19 

 

1. SynSurf® 
A synthetic pharmaceutical to be tested as a supportive agent for the treatment of Acute/Adult 
Respiratory Distress Syndrome (ARDS). 

Stellenbosch University (SU) and AzarGen Biotechnologies (Pty) Ltd, a South African biotechnology company 
focused on developing human therapeutic proteins using advanced genetic engineering and synthetic biology 
techniques in plants, have joined forces in the global fight against the coronavirus. 

In the hope of contributing towards assisting treatment of patients with severe effects related to the 
condition, the collaboration will see the partners further develop SynSurf®, a synthetic pharmaceutical to be 
tested as a supportive agent for the treatment of Acute/Adult Respiratory Distress Syndrome (ARDS). Based 
on the latest research, ARDS has been cited as one of the major reasons that COVID-19 patients become 
critically ill and/or die. 

SynSurf® was initially developed and tested (preclinically) for the treatment of neonatal Respiratory Distress 
Syndrome (nRDS), a condition where some premature babies struggle to breathe due to collapsed lung sacs, 
as well as treatment for acute lung injury in adults. 

Since commercially available surfactant is very expensive, its cost has to date precluded adult patients from 
being treated. SynSurf® is composed of pure chemical substances which overcomes the cost issue to a great 
extent and almost excludes batch-to-batch variation issues as one expects with mammalian (animal) derived 
formulations. SynSurf® in experimental animals has not shown any toxicity or adverse effects. 

SynSurf® requires testing in humans and if the laboratory tests and experimental work are any indication, the 
product has huge potential to ameliorate and/or treat both new-born and adult lung conditions. Other than 
replacing and supporting either a deficiency in lung surfactant, as found in premature new-borns, SynSurf® 
has the potential to strengthen poorly functioning lung surfactant, such as found in severe adult acute lung 
injury related to serious COVID-19 and other bacterial infections. 

Specific laboratory work with SynSurf® has shown that it decreases inflammation and factors inducing 
inflammation in the lung. This aspect of SynSurf® could be “exploited" to suppress inflammation 
accompanying serious lung conditions such as those related to SARS, Swine Flu and COVID-19 lung infections. 

We need to focus on getting SynSurf® to the patient and therefore regulatory oversight and resource 
allocation for all development aspects, including manufacturing, preclinical and clinical testing, for this 
project is now a high priority. 

 

INNOVATION STATUS 

Patents registered from national validation of WO2011/104621 in China, EPO (validated in Astria, 
Switzerland, Germany, France, United Kingdom, Ireland, Italy, Netherlands, Norway, Sweden, Portugal, 
Spain, and Denmark), India, South Africa and USA 
 
PRINCIPAL RESEARCHERS 
SMITH, Johan, VAN ZYL, Johann, Martin, VAN DER BIJL, Pieter,  and HAWTREY, Arthur, Owen  
From AzarGen Biotechnologies' side, the collaborative team will be complemented by co-founders Drs 
Mauritz Venter and Cobus Zwiegelaar 
 
 

 

http://www.sun.ac.za/
http://www.azargen.com/
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B. ONGOING RESEARCH PROJECTS AT SU WITH A RELEVANCE TO 
COVID-19 

 

1. Modelling Covid-19 spread in African countries – SACEMA 

 

Prof Juliet Pulliam, Director: SACEMA 

The South African Centre for Epidemiological Modelling and Analysis, a DSI-NRF Centre of Excellence 
hosted at Stellenbosch University, has been developing models to evaluate the spread of COVID-19 in 
African countries. A recent project has focused on predicting when countries across the continent will 
experience their first 1,000 and 10,000 cases in the absence of control measures. In collaboration with 
researchers at the London School for Hygiene and Tropical Medicine, SACEMA researchers developed 
a model for the early stage of spread of+H112s where the disease has been reported. The model 
predicts that almost all African countries currently reporting cases will reach 1,000 cases by the end of 
April and – if effective interventions are not put in place – most will reach 10,000 cases by mid-May. 
The model correctly predicted that South Africa would reach 1,000 cases between 28 March and 2 
April and has been validated against countries outside Africa that have already reached 1,000 cases. 
 
 

2. Working in the Time of COVID-19: Reflections on Practicing in Gauteng’s 
Healthcare Rehabilitation Services (continuation of Project #8574) 

 

Team members:  
Prof L van Niekerk 
Dr HM van Biljon 
 
Department: Occupational Therapy, Health and Rehabilitation Sciences, Faculty of Medicine and 
Health Sciences 
 
Rehabilitation clinicians’ personal and professional reflections of working in Gauteng’s public 
healthcare during the COVID-19 Pandemic. This study was done in 2019 and 74 rehabilitation clinicians 



4 | P a g e  
 

(occupational therapists, occupational therapy assistants and technicians, physiotherapists, 
speech and hearing therapists, audiologist and podiatrists ) employed by Gauteng Health took part.  
The data creation phase of the project had concluded in 2019. When the pandemic broke out, previous 
participants contacted the researchers asking if they could continue with the reflections, focusing on 
working during COVID-19. This was cleared with Gauteng Health management and the data creation 
phase extended. The project has ethical clearance till 20 February 2021 and the HREC have been 
notified of the continuation. 
 
 
3. Drug development targeting the inhibition of the fatal cytokine storm in 

Covid-19 positive patients. 
 

 
 

Team members:  
Prof Colin Kenyon 
Drs Leanie Kleynhans-Cornelissen, Ndivhuwo-Tshililo 
Dr Happy Tshivhula (postdoc) 
Mr Lutho Mabala (MSc student) 
 
Department: Division of Molecular Biology and Human Genetics, Medicine and Health Sciences, SU 
 
Between 3 & 10 % of patients infected with the 2019-nCoV virus develop acute respiratory distress 
syndrome, thereby having a high likelihood of admission to intensive care and often die. This is as a 
result of a “cytokine storm” elicited by the immune response. The “cytokine storm” is associated with 
disease severity and the primary cause of death. As part of a current triple-negative breast cancer 
(TNBC) drug development programme being conducted by Professor Kenyon, with a consortium in the 
United Kingdom, it became evident during 2018 that there are commonalities in the signal 
transduction systems associated with the regulation of both TNBC and a number of immune 
responses. Work was therefore initiated at SU on the immune responses. The TNBC programme has 
developed over 800 chemical compounds, a significant number of which have extremely high activity 
at inhibiting the identified target. We at SU have therefore undertaken to test the best compounds 
developed to-date against TNBC for their ability to inhibit the “cytokine storm” elicited in a Peripheral 
Blood Mononuclear Cell (PBMC) model system in association with the inhibition of the identified drug 
target. The impact of the drugs on the immune response will be assessed using the standard Human 
Cytokine multiplex assay system. Even if only moderate efficacy is demonstrated the assays developed 
are relevant for the screening of all potential drugs inhibiting the “cytokine storm”. If efficacy is 
obtained ethical clearance will be sought to do the same set of inhibition assays, however using 
PBMC’s isolated from 2019-nCoV virus positive patients. Having demonstrated efficacy an application 
will be made to take the compounds through clinical trials. These compounds have already been 
through a number of animal toxicity trials as part of the TNBC project.  
 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=3294426_zmr9990922900001.jpg
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Status:  
in vitro testing against drug target - Currently ongoing daily. 
Cytokine storm model inhibition - Currently ongoing daily. 
 
Requirements:  
The consumable reagents for this project are expensive. This is especially true of the reagents required 
are for doing Western Blotting and the standard Human Cytokine multiplex assay system. 
We will also require prompt ethics approval once a decision has been made to use PBMC’s isolated 
from 2019-nCoV virus positive patients. 
 
 
4. 3-D printing of ventilator parts: Protective Visors 

 

 
 
Team members:  
Prof Jacques du Toit 
Dr Rudolph Venter 
 
Department: Orthopaedics, Division of Anatomy, Faculty of Medicine and Health Sciences, SU 
 
Reusable Visors to be utilized in areas with high risks-ICU and surgery for Covid-19 positive patients. 
First batch to be finished by 5 April 2020. Currently using divisional funds.  
 
 
5. Primary health care 

 

 
 
Team members:  
Prof Bob Mash, Family and Emergency Medicine, Faculty of Medicine and Health Sciences, SU  
 
Prof Mash is providing technical expertise to the Metro District Health Services on de-escalation of 
facility based primary care services and escalation of community-based primary care services. For 
example a shift towards home deliveries of 200,000 prescriptions per month for patients with chronic 

https://www.google.co.za/url?sa=i&url=https://cbphc-global.org/&psig=AOvVaw1xHkQkQDGeWespbDiCUh_f&ust=1586276253248000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLDg8t2Z1OgCFQAAAAAdAAAAABAD
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diseases so they do not have to come to the facility. Innovation and health system changes will be 
evaluated and reported on. 
 
 

C. COVID-19 RELATED RESEARCH PROJECTS AWAITING ETHICS 
APPROVAL 

 
1. Reducing morbidity and mortality in health care workers exposed to SARS-

CoV-2 by enhancing non specific immune responses through Bacillus 
Calmette-Guérin vaccination, a randomized controlled trial. 

 
 

Team members: 
Prof Andreas Diacon 
Prof Coenie Coegelenberg 
Drs Johan Theron, Morne Voster, Arne van Delft 
Profs Gerhard Walzl, Renout van Crevel 

 
Institutions involved:  
TASK Applied Sciences; FMHS: Medicine/Div of Pulmonology, Biomedical Sciences/Div of MBHG; 
Panorama MediClini; TB Proof; Radboud University Medical Center, The Netherlands 
 
The project will focus on BCG revaccination in health care workers to reduce severity of subsequent 
COVID-19 infection and disease. 
It was approved by SAHPRA, Pharmaethics. Submission to SU HREC in preparation. Expedited review of 
REC approval; expedited review by Tygerberg Academic Hospital and provincial health department. 
 
 

2. Coronavirus Rapid Mobile Survey 

 
Team members:  
Dr Nic Spaull 
Profs Servaas vd Berg, Ronelle Burger, Rulof Burger 
Drs Anja Smith, Nwabisa Makaluza 

https://www.google.co.za/url?sa=i&url=https://www.safetyandhealthmagazine.com/articles/17247-health-care-workers-ppe-and-infection-control-study-finds-protocol-failures&psig=AOvVaw05i4rgmoy53a-82hBW0IHr&ust=1586277307780000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKCCodKd1OgCFQAAAAAdAAAAABAD


7 | P a g e  
 

Departments involved: SACEMA; Faculty of Medicine and Health Sciences 
 
The aim of the Coronavirus Rapid Mobile Survey (CRAM) to survey a nationally-representative sample 
of 10,000-20,000 South African individuals every two weeks for the next six months following the same 
individuals. This would create a 12-wave panel survey tracking changes in social and economic 
outcomes over the next six months. This would be sampled in such a way that changes in key statistics 
such as child hunger, unemployment and income would be able to be tracked fairly reliably. This data 
would be made be made available to high-level policy-makers in Presidency and Treasury who have 
agreed to sit on the CRAM Policy Reference Group. In order to ensure that the survey adheres to the 
highest technical standards and draws on the best available people in the country the study team 
includes over 30 leading researchers from the universities of Stellenbosch, UCT, Wits, UWC and UJ. The 
CRAM survey is the only1 nationally-representative panel study in South Africa in 2020. 
 
Funding is still required, as well as expedited ethics review.  
 
 

D. PROPOSALS RECEIVED FOR NEW PROJECTS RELATED TO COVID-19 

 
1. COVID-19 triage by cough sound analysis 

 

 
 
Team members:  
Prof Rob Warren, SAMRC Unit Director, Biomedical Sciences, SU 
Prof Thomas Niesler 
Dr Marisa Klopper 
Dr Liezel Smith 
Dr Madhu Pahar (postdoc) 
 
Technology exists that can distinguish coughs of different aetiology such as pneumonia, asthma, etc. via 
smartphone apps. Preliminary data suggest that TB coughs have a unique signature as well. Researchers 
would like to collect cough sounds (asking patients to send a voice note via whatsapp) and limited 
metadata to determine whether a COVID-19 cough can also be distinguished from other coughs. 
Provided that a COVID-19 cough has such a distinctive signature, a smartphone app will be developed 
that can be rolled out to allow patients to undergo the screening test, including cough analysis and 
additional screening questions, without health worker contact. This may be useful to triage patients 
effectively for confirmation of COVID-19 via a laboratory test, thereby aiding in appropriately directing 
resources. 
 
Requirements:  
1. Expedited HREC approval (as well as National ethics approval) 
2. Access to NICD database to identify patients that are eligible to participate and obtain their contact 
details 

https://www.google.co.za/url?sa=i&url=https://www.health.harvard.edu/staying-healthy/that-nagging-cough&psig=AOvVaw3j1PYfjTrLYLmaDViDAqVV&ust=1586278830712000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPiO9Kmj1OgCFQAAAAAdAAAAABAJ
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3. Government buy-in to facilitate access to NICD database and roll-out of the finished app 
4. Free data/bandwidth 
5. Funds to pay a postdoc salary 
6. Funds to facilitate app development 
7. Expedited contract review, where external parties are invited to collaborate on the project. 
 
 

2. Assisting in SARS-CoV-2 testing for NHLS 
 

 
 
Team members: 
Profs G Walzl 
Prof C Kinnear (MRC staff member) 
Dr Nelita du Plessis 
Ms Lauren Cruywagen and Ms Marika Flinn 
 
Department: Molecular Biology and Human Genetics, Medicine and Health Sciences, SU 
 
As testing will be ramped up, MHLS cannot cope with the numbers and academic labs have been 
approached to help. This research is currently planned - depending on government, HPCSA and NHLS 
permissions. Supporting permissions at NHLS and HPCSA level is required to conduct diagnostic work in 
academic labs. 
 
 
3. Impact of SARS-CoV-2 infection co-infection on TB 
 

 
 
Team members:  
Prof G Walzl 
Drs Stephanus Malherbe, Nelita du Plessis 
Ms Lauren Cruywagen, Ms Marika Flinn 
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Departments: Molecular Biology and Human Genetics, Biomedical Sciences; Immunology group and 
Molecular Biology Clinical Research Unit, Faculty of Medicine and Health Sciences, SU 
 
Testing for Covid-19 co-infection in TB cases and those with symptoms compatible with active TB. Still 
in planning phase.  
 
 
4. Clinical trial of Chloroquine in the treatment of Covid-19 

 
Team members:  
Prof G Walzl 
Drs Stephanus Malherbe, Nelita du Plessis 
Ms Lauren Cruywagen, Ms Marika Flinn 
 
Departments: Molecular Biology and Human Genetics, Biomedical Sciences; Immunology group and 
Molecular Biology Clinical Research Unit, Faculty of Medicine and Health Sciences, SU 
 
Prospective clinical trial of Chloroquine and other potential drugs in Covid-19. Still in planning phase.  
 
 
 


