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1 SUMMARY  

The Faculty of Engineering is rising to the challenge of supporting government in its fight against the Covid-19 pandemic. 

It is encouraging to pay witness to the collaborations and camaraderie developing between peers from different 

institutions and disciplines in this crisis. Relationships of nature, between various university teams, clinicians and 

industry, normally would have taken year to foster, but now – united against a common enemy, working towards to 

common good, these timelines were accelerated.  

Our activities are guided by the following principles: 

• Urgency is of the essence; 

• Selective collaborations save time (and lives); 

• Our outcomes will be made available open source, in support of the national health system. 

 

This document reflects, at a high level, the efforts of the NWU Medical Device Development and Commercialisation 

Group, its affiliates within the Faculty of Engineering and its collaborators at other institutions, as on 1 April 2020. 

 

2 COVID AGILE MANUFACTURING SOLUTION RESPONSE TEAM  

The NWU is currently connected to a number of initiatives in response to Covid-19. The most formal od these 

being the Covid Agile Manufacturing Solution Response Team. The team consists of a number of well-placed 

stakeholders within the rapid manufacturing space, who meet online on a daily basis. They include, amongst 

others, individuals from NWU, UCT, CUT, VUT, CSIR, Aerosud and Progressus Digital, as well as a number of 

doctors. This group aims at developing a process and facilitation platform for urgent product development, 

and assessment of designs submitted by groups who have an idea (of varying degrees of development) which 

they would like to manufacture in response to COVID-19. Individuals within the group also liase with the 

Industrial Development Corporation (IDC) in terms of funding from the IDC and the Department of Trade and 

Industry (DTI). Prof Leenta Grobler, apart from being an active collaborator in the NWU team, also forms 

part of the steering committee.  

 
This committee covers the entire spectrum of Covid-19 public and private needs:  
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3 PPE FOR HEALTH WORKERS 

The exponential rise in Covid-19 cases and public hoarding of crucial PPE needed by health workers, led to a shortage 

in the public health system nationally.. Various officials in the Potchefstroom health care system have requested 

assistance from the NWU, and our additive manufacturing group, led by Mr CP Kloppers is currently manufacturing and 

distributing face shields for free to health workers within the surrounding area of Potchefstroom. 

 

 
 

4 INTUBATION SHEILDS 

Another need identified by the clinicians on our team is intubation shields. We are currently investigating how we can 

modify these, to include extraction fans and filters to reduce condensation within the shield (photo from internet). 



 

NWU Medical Device Initiatives around national Covid-19 interventions 

3 

 
 

 

5 BEDS FOR TEMPORARY HOSPITALS OR QUARANTINE SITES 

A group of NWU engineering students reported for volunteering duty, offering to participate in the development of 3D 

printed ventilators. Due to the complexities and regulatory hurdles involved, we persuaded them to rather focus on a 

solution to the problem of bed for temporary hospitals or quarantine sites.  The group of approximately 10 students 

are currently working on concepts for beds manufactured from inexpensive and abundant materials. (First photo from 

the internet). 

 

6 VENTILATION SOLUTIONS  

Our National Department of Health has officially rung the alarm bells on the dramatic shortage of ventilators in the 

international and national health systems and our group has investigated this field with significant vigour. 

One of the main concerns of clinicians preparing for a wave of serious and critical Covid-19 cases, is ventilation. This 

sparked a worldwide race to produce ventilators of varying degrees of complexity. There are not enough ventilators 

available in hospitals or from any supplier for all of the potential patients who will be struck by the virus. An influential 

report from Imperial College London estimates that 30% of Covid-19 hospitalised patients are likely to require 

mechanical ventilation. 
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6.1 NON-INVASIVE VENTILATOR PROJECTS 

From our interactions with Health professionals and officials it seems clear that the availability of entry level, non-

invasive ventilator devices will go a long way to freeing up the more complex, critical care invasive ventilators for ICUs. 

 

• The Centre for Advance Manufacturing (CFAM) led by Mr Danie Vorster is currently working on a simple, non-

invasive ventilator that may be suitable for mild cases. This project is still in development. 

 
 

 

• The medical devices group in support to CUT have also been working on a concept for a simple AMBU-bag 

based ventilator. This project is currently on hold due to electronics supply chain issues. 

 
 

6.2 INVASIVE VENTILATOR PROJECTS 

As our main project currently, we are collaborating with a number of other universities to reverse engineer the BIRD 

Mark 7/8 mechanical respirator to be used as an emergency ventilator in response to Covid 19 and other future 

epidemics. The NWU is the lead on the project 

 

We have selected the BIRD after significant assessments and industry consultations, having due consideration to its 

main advantages under the circumstances:  
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• The patents to this device, emanating from the 70’s have long since lapsed and the device, apart from being 

FDA approved, is known by physicians across the globe as a reliable workhorse. To understand the working 

principle, you can follow this link to a video that (in pictures at least) explain it quite well: 

https://www.youtube.com/watch?v=0OSbgqUI82U&feature=youtu.be 

 

• Another advantage of this solution is that it does not require electricity to work, since it is powered by air. You 

can observe how it is used here: https://www.youtube.com/watch?v=SG3zlpRSfWE 

 

Our collaborators on this project currently include Central University of Technology (CUT), Vaal University of Technology 

(VUT) and Stellenbosch University (SU). 

We also share lessons learnt and exchange advice with the University of Cape Town (UCT) Medical Devices development 

team  

Our aim is to produce an open-source 3D printable version of the Bird Mark 7 or 8 mechanical ventilator. We will also 

need to change some parts to conform to the current minimum specifications listed by the WHO. 

 

We are also continuously exploring additional projects, emanating from approaches by the private sector. 

 

7 CONCLUSION 

The NWU Faculty of Engineering is rising to the challenge of supporting government in its fight against the Covid-19 

pandemic.  

We want thank our collaborators and strategic partners: 

•  Central University of Technology (CUT),  

• Vaal University of Technology (VUT),  

• Stellenbosch University (SU),  

• University Of Cape Town (UCT) and the CSIR.   

https://www.youtube.com/watch?v=0OSbgqUI82U&feature=youtu.be
https://www.youtube.com/watch?v=SG3zlpRSfWE
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We would also like to thank our university management for their designation of our projects as critical services, which 

allows us the requisite freedom of movement and access to our laboratories. 

 

We have engaged on several different projects with the medical device issues related to the Covid-19 pandemic, and 

will remain doing this as long as needed. 

 

Most of the endeavours are currently funded internally and it is becoming increasingly important to raise additional 

strategic budgets for these projects.  We thank our collaborators and the NWU Fundraising Team for their initiatives in 

this regard. 

 

Enquiries: 

Prof Leenta Grobler: Leader Medical Device Development and Commercialization group (med-E-hive): 

leenta.gobler@nwu.ac.za 

0828785894 
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