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Presentation outline
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• Future work and conclusion
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CSIR mandate

“The objects of the CSIR are, through directed and particularly 

multidisciplinary research and technological innovation, to foster, in 

the national interest and in fields which in its opinion should receive 

preference, industrial and scientific development, either by itself or in 

co-operation with principals from the private or public sectors, and 

thereby to contribute to the improvement of the quality of life of the 

people of the Republic, and to perform any other functions that may be 

assigned to the CSIR by or under this Act.”

(Scientific Research Council Act, 1988 (Act 46 of 1988, amended by 

Act 27 of 2014)

“The objects of the CSIR are, through directed and particularly 

multidisciplinary research and technological innovation, to foster, in the 

national interest and in fields which in its opinion should receive 

preference, industrial and scientific development, either by itself or in co-

operation with principals from the private or public sectors, and thereby 

to contribute to the improvement of the quality of life of the people of the 

Republic, and to perform any other functions that may be assigned to the 

CSIR by or under this Act.” 

Scientific Research Council Act, 1988 

(Act 46 of 1988, amended by Act 27 of 2014)

Our mandate is to conduct multidisciplinary research and innovation to improve the quality of life of the people of South Africa through collaboration with private 
and public sectors.
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Future Production:
Chemicals

Advanced materials, product and 

process development for 

pharmaceuticals, chemical and allied 

industries

NextGen Health

Develop technologies, products and 

processes that contribute to the 

reduction of burden of disease and 

enhances pandemic preparedness

Advanced Agriculture 

and Food

Strengthen primary production 

through precision agriculture and 

develop value added products and 

processes for sector competitiveness

Future Production:

Manufacturing

Strengthen the manufacturing value 

chain to enhance industry 

competitiveness 

Future Production:

Mining

Support the growth and revitalisation 

of the mining industry 

Defence and Security

Build resilient defence and security 

capabilities to strengthen national 

security
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Smart Places

Enable smarter natural resource use, 

environmental sustainability and 

smart infrastructure 

Smart Mobility

Enable South Africa to have an 

efficient, effective, integrated, safe 

and competitive Transport and 

Logistics sector

NextGen Enterprises 

and Institutions

Enable digital transformation in 

government, public institutions and 

industry
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Manufacturing cluster structure

Future Production: 
Manufacturing

Industrial 
Sensors

Human and 
Societal 
Systems

Advanced Materials 
Engineering

Design Testing 
and Commercial 

Services

Advanced 
Casting 

Technologies

Powder 
Metallurgy 

Technologies

Centre for Robotics, 
Autonomous Systems and 
Future Production Systems

Industrial 
Robotics

Future 
Production 
SystemsSonar

Industrial 
Systems

National Laser 
Centre

Photonics Centre

Bio-Photonics 

Novel Lasers

Laser Enabled 
Manufacturing

National 
Programmes

The Biophotonics research group is focusing on investigating and developing photonics-based tools for the detection of diseases as well as screening medicinal 
products to identify counterfeits and substandard ones.



Why detect HIV?  Introduction



Introduction cont’



Aim

To evaluate a custom-built SPR biosensor for label-free qualitative detection 

of HIV in clinical plasma samples.
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Methodology

Ab

A schematic representation of the chip and sample preparation (gold coated slide or photonic crystal)

A simplified diagram of surface plasmon resonance A schematic representation of  a photonic crystal biosensing system
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Results and Discussion:

HIV detection on gold coated surface and photonic crystal

Results showing wavelength shift when detecting HIV (pseudovirus) on a photonic crystal and measuring transmittance intensity of gold coated surface
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Results and Discussion:

HIV quantification on gold coated slides and photonic crystals

Results showing wavelength shift when quantifying HIV (pseudovirus) on a photonic crystal and measuring transmittance intensity of gold coated surface
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Results and Discussion 

• The resonance angle of bare gold coated sensor  chip was 

47.5° with a sharp decrease in reflectivity which is a typical 

response of a clean gold film and a homogeneous dielectric 

environment. 

• The functionalized chip with a Neg sample exhibited a right 

shift to 52° indicating higher refractive index compared to the 

gold and a less homogenous dielectric environment due to 

sample complexities (hence the broad curve).

• Pos sample demonstrated a further right shift to 58° which is 

indicates a significant refractive index increase due to the viral 

gp120 binding to the antibody as well as the presence of other 

viral and sample components.
Results showing angle shift when detecting HIV from clinical samples on gold coated surface
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Future work and conclusion

Conclusions

• Clear differences between HIV-positive and HIV-negative samples.

• The findings support the feasibility of developing the SPR biosensor into a 

device capable of HIV detection, viral load monitoring and identification of 

HIV drug-resistance mutations.

•  

 Future work: 

• Assessment sensitivity, specificity, limit of detection, reproducibility, reduce 

unspecific binding observed in the negative sample. 
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