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The need for accurate, rapid and sensitive detection of bio-molecules is becoming
ever more pressing. The aforementioned are needed in a number of industries,
ranging from clinical diagnostics and screening, to assessing microbial contamination
in water and even plant disease diagnostics, to name just a few.

There is a profusion of existing diagnostic and
screening solutions currently available on the market.
However, they are all based on different, expensive
technologies, with varying degrees of specificity and
sensitivity. In order to mitigate this, researchers at
Stellenbosch University have developed an extremely
versatile, highly sensitive and specific platform nano-
biosensor technology which can be adapted to a whole
host of rapid diagnostic and screening applications.
Moreover the technology is of such a nature that these
bespoke nano-biosensors can be constructed from
relatively inexpensive materials, with a comparatively

Infectious
disease diagnostic
applications

small footprint, making them ideal for incorporation
into single-use or disposable sensing, screening or
diagnostic tests. This could limit the need for large,
prohibitively expensive diagnostic/screening equipment/
instrumentation. These nano-biosensors are ideally
suited for use as so-called point-of-care/point-of-use
devices, and require minimal sample input and sample
manipulation when compared to traditional modalities.
A further advantage of these devices is their ease of
use — allowing individuals, not necessarily skilled in
molecular diagnostics, to run whatever test is needed
after receiving minimal training.
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Moreover, these nano-biosensors are able

to connect to the Internet of Things (loT)
and exchange data. This connectivity allows
for the end user, who may be a primary
healthcare worker (nurse), to use the device/
test in rural or resource-limited areas
without having to be concerned with the
logistics associated with traditional pathology
laboratory-based testing (transporting
samples to a centralised pathology lab; waiting
for the test to be run; waiting for a consulting
pathologist to interpret test results and only
then communicating this back to the primary
healthcare facility). The consulting physician
would have near instantaneous remote
access to the test results, and in conjunction
with the primary healthcare worker, could
make a quick call on a course of treatment
or referral to a specialist. Additionally, the
loT aspect of these nano-biosensors could
improve the way conditions are monitored
(following a course of treatment) and could
enhance communicable/infectious disease
surveillance capabilities across the board (not
only in humans, but also veterinary and plant
infectious disease).

At present, the SU researchers are working
on a number of different applications of

the aforementioned platform technology,

examples of which are as follows:

¢ Detection of bacterial contaminants
in water

* Autophagic flux measurement — which is
of great relevance in the context of cancer
and neurodegenerative disease

Screening for specific inflammatory
biomolecules in human blood that are
upregulated in a host of inflammatory
conditions, of which cancer is one

* Assessment of human platelet function

* Post-harvest disease diagnostics in
pomegranates

The lead researchers are also evaluating a
number of different applications in human
infectious disease diagnostics, with a
current focus on HIV and Tuberculosis.

As is evident, the research conducted within the larger biosensor
group is of a multi-disciplinary nature, and herein lies the major
strength of the work being done. Instead of following a traditional,
fundamental reductionist approach to solving complex problems,
this group has bridged the gap between scientific disciplines in

order to develop these cutting-edge solutions.
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The team is comprised of individuals from very diverse
backgrounds ranging from electronic engineering to a number
of different disciplines within molecular biology, biotechnology
and clinical laboratory science. See below a brief overview

of the people involved in this massively multi-disciplinary
research undertaking:

Distinguished Professor Willem Perold — Electronic
Biosensor Research, Department of Electrical & Electronic
Engineering, Vice Dean of Research, Faculty of Engineering

Distinguished Professor Leon Dicks — Industrial, Food &
Medical Microbiology, Department of Microbiology, Faculty of Science

Associate Professor Ben Loos — Neuro Research Group,
Department of Physiological Sciences, Faculty of Science

Distinguished Professor Jan-Hendrik Hofmeyr — Systems
Biology Research, Department of Biochemistry, Faculty of Science

Professor Resia Pretorius — Clinical Haemorheology &
Coagulation Research, Department of Physiological Sciences,
Faculty of Science

Professor Anna-Mart Engelbrecht — Cancer Research,
Department of Physiological Sciences, Faculty of Science

Professor Wim de Villiers — Department of Internal Medicine,
Faculty of Medicine & Health Sciences; Rector & Vice Chancellor

Distinguished Professor Linus Opara — SARCHi Chair
in Post-Harvest Technology, Department of Horticulture,
Faculty of AgriSciences

Professor Johan Burger — Plant/Pathogen Interaction Research,
Department of Genetics, Faculty of AgriSciences

Associate Professor Gert van Zyl — Medical specialist,
Division for Medical Virology, Department of Pathology, Faculty
of Medicine and Health Sciences

Distinguished Professor Rob Warren — DST/NRF Centre
of Excellence in Biomedical TB Research, Division for Molecular
Biology & Human Genetics, Department of Biomedical Sciences,
Faculty of Medicine & Health Sciences

For more information on the researchers: www.researchgate.net
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Innovus Technology Transfer (Pty) Ltd is Stellenbosch University’s wholly-owned
technology transfer company. Contact Anita Nel, Innovus Chief Executive Officer, \
on +27 (0)21 808 3826 or send an email to ajnel @sun.ac.za for more information.
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