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Local trends in science, technology and innovation
• Fourth Industrial Revolution-related emerging technologies
• Implementation of science, technology and innovation policy: NDP targets
• Attaining the UN SDG’s

• Global trends in science, technology and innovation
• R&D expenditure
• Intellectual property protection
• The Global Innovation Index
• World competitiveness

• The Research system



South African share of world publications 
in 4IR related emerging technologies 

4IR-related patent applications



2030 NDP Targets



NDP Targets

Ten-year innovation plan targets



Sustainable Development Goals: 
South Africa 

https://dashboards.sdgindex.org

2022

https://dashboards.sdgindex.org/


Global trends in R&D expenditure



Intellectual property protection: global trends in patent applications per million
inhabitants



Innovation framework conditions

The Research system: number of fractional publications for selected African countries 



Seven key trends
1. SDGs: shared focus, increases potential for collective impact
2. Rise of approaches which consider complexity: Understanding complex

systems and how to grapple with these is key, as is the importance on research
questions and instrument design.

3. From evaluating impact to evaluative thinking: Evaluative thinking has been
defined as a practice of critical reflection, which integrates systematic modes
of enquiry, and the use of data, into the way an organisation works. It is the
difference between finding evidence, and becoming evidence driven.

4. Developing Globally comparable datasets
5. Open data sharing to responsible data sharing
6. The rise of impact investment: social and financial lenses
7. Tech solutions



Nelson Mandela Annual Research Report:  

https://www.mandela.ac.za/flipbooks/Research%20Report/mobile/index.html

https://www.mandela.ac.za/flipbooks/Research%20Report/mobile/index.html


Entities at a glance
Institutional Centres Centres Units

ICMR InnoVenton African Centre for Coastal 
Palaeoscience

Family Business Unit

AEON Built Environment Research Centre Centre for Broadband 
Communication

Unit for Positive Organisations

CANRAD Centre for Community Technologies Centre for Philosophy in Africa Unit for Economic Development and Tourism

CWGS Centre for Information and Cyber Security Centre for Women and Gender 
Studies

Unit for Visual Methodologies for Social 
Change

MISF (In 
progress)

Centre for African Conservation Ecology Raymond Mhlaba Centre for 
Governance and Leadership

Drug Utilisation Unit

Centre for High Resolution Transmission 
Electronic Microscopy

Sustainability Research Unit

Centre of Expertise in Forecasting Marine Robotics Unit

Centre for Rubber and Science Technology

Telkom Centre of Excellence



@Mandela: University Chairs and entities

Name of Chair Detail

Prof. Andrea Hurst SARChi in Identities and Social Cohesion in Africa

Prof. Mandy Lombard SARCHi in Marine Spatial Planning

Prof. Janine Adams SARCHi in Shallow water ecosystems

Prof. Paul Watts SARCHi in Microfluidic Bio/Chemical Processing

Prof. Patrick Vrancken SARChi in Law of the Sea

Prof. Mike Roberts NRF/Newton Fund Bilateral Chair in Food Security

Prof. Andre Keet Chair for Critical studies in Higher Education Transformation

Prof. Sijekula Mbanga Chair in Human Settlements

Prof. Ivor Gorlach Isuzu Chair in Mechatronics

Mr K Du Preez merSETA Chair Engineering Development

Prof. Salim Vally DHET/SARCHi Chair in Community Adult and Worker 

Education (with UJ)

Prof. Cheryl Walter UNESCO Chair in Physical Activity and Health in Educational 

Settings (with Univ. of Basel)

Dr Lesley Powell Chair in Youth Unemployment, Employability and 

Empowerment

Prof. Rose Boswell SARChi in Ocean Cultures and Heritage

Prof Pumla Gqola SARChi in African Feminist Imaginations

Dr Steven Mufhamadi DSI Chair in Nanomedicine

Institutional Centres Centres Units

ICMR InnoVenton African Centre for 
Coastal 
Palaeoscience

Family Business Unit

AEON Built Environment 
Research Centre

Centre for 
Broadband 
Communication

Unit for Positive 
Organisations

CANRAD Centre for 
Community 
Technologies

Centre for 
Philosophy in 
Africa

Unit for Economic 
Development and Tourism

CWGS Centre for 
Information and 
Cyber Security

Centre for Women 
and Gender 
Studies

Unit for Visual 
Methodologies for Social 
Change

MISF (In 
progress)

Centre for African 
Conservation 
Ecology

Raymond Mhlaba
Centre for 
Governance and 
Leadership

Drug Utilisation Unit

TIMS Centre for High 
Resolution 
Transmission 
Electronic 
Microscopy

Sustainability Research 
Unit

Centre of Expertise 
in Forecasting

Marine Robotics Unit

Centre for Rubber 
and Science 
Technology

   



Sizes of provincial economies



NMU-DSI 
Nanomedicine 
Platform

Dr Maluta Steven Mufamadi 
Research Chair in Nanomedicine
Faculty of Health Sciences 



o Nanomedicine is the application of nanotechnology to achieve 
innovation in healthcare

o Nanotechnology is the manipulation of matter on atomic or molecular 
scale (1-100nm) to produce new structures, materials and devices



Nanocomposite 
Hydrogel 
System 

Diabetic Foot Ulcers 

Nanocomposite Hydrogel System for 
antibacterial and wound healing 
applications in patients with DFU. The 
nanocomposite hydrogel system will 
consist of polymer hydrogel materials 
impregnated with green nanoparticles 
and/or drug-loaded nanoparticles. 

Nano-Innersoles

Nano-Spay 

Nano-Cream 
Nano

CreamNano-Socks 

Nano-Bandage
“Biodegradable” 

NMU Prof Jan Neethling & Swedish partners
NMU Prof Roux and Dr Luvuno-Keele 
InnoVenton Dr Dugmore and Ms Hamilton  



Triple Negative 
breast 
cancer (TNBC) 
Projects 

1. Nanoparticles Vehicle 
o Green nanoparticle using 

Cannabis sativa extracts 
o Nano based chemotherapy 
e.g. Doxorubicin and/or    

Paclitaxel

Depletion of the transcription 
factor KAISO attenuates the 
proliferation of, and 
increases apoptosis in, the 
TNBC cell lines MDA-231 and 
Hs578

2. Nano-biosensor for fast 
and accurate diagnosis of 
TNBC

NMU _Prof Roux, Dr Luvuno-Keele, Dr Dambuza 



Blood 
Transfusion 
Projects 

Haemoglobin-Based 
Nanomaterials as a potential 
blood substitute/ acute anemia

Using natural polymers and lipid 
materials as carriers on 
Haemoglobin 

Artificial Blood

Lab-on-a-chip technology 

NMU Potential Prof Watts 



Air Purifier 
(Robotic)

Nanotechnology-based air 
purifier (robotic) that is capable 
of capturing, deactivate, 
neutralise and inhibiting the 
growth of bacteria and viruses 
e.g. M. tuberculosis, influenza 
virus and coronavirus & many 
more) in the air and on the 
surface environment Mask coated with 

nanomaterials (Filter)
(surface environment) 

Nanomaterials
Suspension
(air)  

NMU _Prof Melariri [Environmental Health]
Dr Wouter le Roux [CSIR] 
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