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Background
The Southern Africa Network for Biosciences (NEPAD SANBio) provides
a shared research, development and innovation platform for working
collaboratively to address some of Southern Africa’s key biosciences
issues in health, nutrition and health-related intervention areas such as
agriculture and environment.
NEPAD SANBio was established in 2005 under the New Partnership for Africa’s
Development (NEPAD), as one of five networks established under the African Biosciences
Initiative (ABI) to cover the SADC region. The network was later reconfigured under the
Science, Technology and Innovation Strategy for Africa (STISA-2024) – a 10-year strategy
which is part of the long-term African Union Agenda 2063. The network operates with a
multi-country, regional approach, with all project efforts involving at least two countries since
so many development problems transcend borders and consists of a regional hub (the CSIR)
and six nodes.
SANBio’s Mission is pursued through three core functions:
1 Research, development and innovation;
2 Increasing capacity (both of human resources and infrastructure); and
3 Network development.
Under the Research, Development and Innovation agenda, SANBio targeted to achieve
a minimum of US$40 million research portfolio in the Network and at least two products
reaching the end user in its 2013-2018 business plan. Since 2015, SANBio has been
supported by the BioFISA II Programme to pursue its mission.
The BioFISA II Programme – a Finnish-Southern African Partnership Programme to strengthen
the Southern Africa Network for Biosciences started in April 2015 and will be concluded
in June 2019. The Programme has supported the SANBio missions for the past
4 years. Programme funds were aimed at investments in human capacity building,
networking and the support of commercialisations of innovations in health and nutrition
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Seed and flagship application results

346

applications
received

108

applications
shortlisted

14

projects
funded

in 13 of the SADC Member States.
This booklet focuses mainly on the results achieved under the research, development
and innovation agenda and more specifically the commercialisation of innovations
and products in health and nutrition while the results of the other missions are
outlined in volume 1 and 2 of the series of Programme booklets.
At the end of the Programme, approximately R25 million (€1.8 million) has been
invested in innovations in health and nutrition covering in vitro diagnostics, forensics
and super/healthy foods for both humans and animals. From the investment made,
7 products produced have reached the end users and are being sold on the market,
and 5 start-up companies have been established as part of the projects funded.
SANBio, with the support of the BioFISA II Programme, collaborated with the
Botswana Innovation Hub to fund an additional project. This booklet presents a
portfolio of 14 projects funded by the BioFISA II Programme and its partners in the
SADC region through Seed and Flagship grants. The aims/objectives, achievements,
and impact have been outlined for each project. These projects contribute to some
SDGs and also towards Africa’s Agenda 2063’s priorities on health and nutrition.
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BioFISA II Seed and Flagship project
selection and support
The infographic below illustrates the support provided to the funded projects.
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Projects with a specific solution
that can reach the end user and
address SADC Health and
Nutrition challenges

Lead partner forms a consortium,
collaborating with members from
2 or 3 SADC countries, including
a commercialisation partner

Teams were supported with
proposal writing and business model
training after their concepts
were shortlisted

Funding awarded and projects encouraged
to network among themselves during events,
trainings, workshops and study tours

Product optimisation through customer
development, product validation
and market testing with the end user

Teams received additional training
including project management, IP and
commercialisation. Progress of projects
monitored by external panel biannually

BioFISA II Seed and Flagship project
outcomes and impact
The infographic below illustrates the impact of the funded projects.

300 people trained and
20 students graduated through
involvement in projects

Approximately 40 non-permanent
and permanent jobs and over 50
indirect jobs created during project
implementation

Approx. R8 million cash
contribution from public
and private sector towards
projection implementation

17 collaborations built,
comprising 15 universities,
6 research institutes, 2 NGOs
and 10 private companies

Approximately half a million Rand in
revenue generated from sales of
project products during project
implementation period

7 products
commercialised
from projects

Approximately R10 million
raised from external parties to
further support the projects
after BioFISA II
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Human
Health
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Human Health

A focus on Tuberculosis and HIV in the region
According to the World Health Organisation (WHO), the East and Southern Africa region is hardest hit by
Human Immunodeficiency Virus (HIV) – this region contains 6.2% of the world’s population but over half of the
total number of people living with HIV in the world (19.4 million people).
According to The Joint United Nations
Programme on HIV/AIDS (UNAIDS), in 2016
there were 790 000 new HIV infections in the
East and Southern Africa region, 43% of the
global total, and South Africa accounted for
one third (270 000) while 50% occurred in
8 countries including Malawi, Mozambique,
Zambia, Zimbabwe, Kenya, Tanzania,
Uganda and Ethiopia. In the region, 420 000
people died of AIDS-related illnesses although
the number of deaths has fallen significantly
from 760,000 in 2010.
Concomitantly TB is a leading cause of
death for people living with HIV and overall
240,000 people with HIV died of TB-related
deaths in 2016. However, the number of HIV/
TB-related deaths in East and Southern Africa
is decreasing, falling by 32% since 2004.
This is due to the expansion of anti-retroviral
therapy (ART) and the integration of HIV/TB
services, which has resulted in 77% of people

diagnosed with TB and HIV co-infection in the
region starting or continuing ART as of 2014.
Despite the continuing severity of the epidemic,
huge strides have been made towards meeting
the UNAIDS 90-90-90 targets. In 2016, 76%
of people living with HIV were aware of
their status, 79% of them were on treatment
(equivalent to 60% of all people living with HIV
in the region), and 83% of those on treatment
had achieved viral suppression (equivalent to
half of all people living with HIV in the region).
Currently the standard antiretroviral
therapy (ART) consists of the combination
of antiretroviral (ARV) drugs to maximally
suppress the HIV virus and stop the progression
of HIV disease and prevent onward
transmission of HIV. Huge reductions have
been seen in rates of death and infections
when use is made of a potent ARV regimen,
particularly in early stages of the disease.
WHO recommends ART for all people with

HIV as soon as possible after diagnosis
without any restrictions of CD4 counts, and
offer of pre-exposure prophylaxis to people at
substantial risk of HIV infection.
NEPAD SANBio with the support of the
BioFISA II Programme supported the
commercialisation of a genetics guided
dosing test kit that could be used in the current
antiretroviral therapy and particularly focusing
on the drug Efavirenz which has been known
to cause adverse drug side effects. The project
was awarded a Seed grant to develop a
prototype and conduct clinical studies before
commercialisation. Another project was
funded to validate a kit that was developed
to better diagnose Tuberculosis meningitis
which remains difficult to diagnose using the
currently available kits and methods. The
achievements from the support provided by
the BioFISA II Programme are outlined in the
following section.
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FLAGSHIP
PROJECT

BioFISA II Funding Value: Approx. R4 000 000

FLAGSHIP
BioFISA II

PROJECT
Funding Value

R4 082 833

Tuberculous
Meningitis
Diagnostic
Test

Tuberculosis (TB) remains a serious public health problem, particularly in sub-Saharan Africa. TB meningitis (TBM),
a disease where M. tuberculosis (Mtb) bacteria infect the central nervous system is a particularly aggressive form
of the disease. It can cause rapid death or disability, especially in children, but is easily treatable if diagnosed
early. Indeed, delayed diagnosis and treatment may result in at least 50% mortality and severe negative health
outcomes. Furthermore, TBM might often be misdiagnosed as bacterial, viral or cryptococcal meningitis, especially
in HIV patients, and thus sensitive and specific diagnosis is critical. The diagnosis is made by examining cerebral
spinal fluid. Current microbiological tests are not specific and take too long (4-6 weeks) to yield results (which
leads to delayed treatment and possible death of patient), and molecular tests are not sensitive enough and
frequently unable to accurately detect the bacteria.
The BioFISA II Programme supported the field validation of a technology, IRISA-TBTM, belonging to Antrum Biotech
(a University of Cape Town spin-off biotech company) to improve the diagnosis of TBM. The field validation was
conducted in three countries by the University of Cape Town Lung Institute in South Africa, Malawi College of
Medicine in Malawi, and the Biomedical Research and Training Institute in Zimbabwe. The field studies conducted
were to validate the product sensitivity and specificity, determine the cut-off point, and set the ground work for
further validation studies and commercialisation. Funding requested was also for product launch and initial market
testing/sensitisation in Zimbabwe, South Africa and Malawi.
After recruiting over 1000 patients across all 3 sites, manufacturing and testing of 70 kits, the consortium of
partners determined the test cut-off point to be 13pg/ml. Preliminary results indicated a sensitivity, specificity and
negative predictive value of 75%, 92% and 97%, respectively (using this cut-point). This outperforms other same
day diagnostic assays. The test is an immunoassay kit with 8 wells embedded in a 96 well microtitre plate, which
makes it easy to use in the current clinical laboratory environment (in resource poor settings).

Project
started

2017
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Regulatory
approvals for
validation studies in
December 2017

Over 1000 patients
recruited and sample
collection in Malawi and
Zimbabwe commenced

Kit
manufacturing

Prof Keertan Dheda

Principle Investigator – South Africa
Unit Head, Lung Infection and Immunity
Unit, UCT Lung Institute
keertan.dheda@uct.ac.za

Ms Khilona Radia • Dr Philippa Randall
Antrum Biotech (Pty) Ltd – South Africa
Dr Marriott Nliwasa
College of Medicine – Malawi
Dr Junior Mutsvangwa • BRTI – Zimbabwe

•

www.brti.co.zw

To test market demand for the EPTB diagnostic, the team conducted a market survey amongst
clinicians, stakeholders and nurses, and 87.5% responded that they considered that accurate
EPTB diagnosis is a major unmet need. To test whether the test was applicable and user
friendly, independent users of the test (clinicians) from Malawi, South Africa, Zambia and
Zimbabwe were asked to complete 10 question assessment about ease of use of the test; the
combined usability score was found to be excellent at 79.2%.
A publication incorporating the results is in progress and Antrum Biotech will be conducting
market sensitisation and launching the product in May 2019. The rollout of the test is planned for
South Africa, Malawi, Namibia, Botswana and Zimbabwe in 2019 and will be accompanied by
rigorous training and appropriate customer service by technical staff to ensure adoption.
While the GeneXpert assay is widely used in South Africa, studies show that it has limited sensitivity for
the diagnosis of EPTB. “Although it is rapid in getting the answer on the same day, the problem is that it
detects TB meningitis in only 50-60% of cases; we have a major unmet need for a more sensitive test, and one
with a high negative predictive value (rule-out test). It should be borne in mind that most countries have limited
or no access to Xpert Ultra,” said Prof Dheda, Head of the Division of Pulmonology at UCT and a NRF A-rated
scientist. “Preliminary results from the studies show improved sensitivity when compared to GeneXpert. Coupled
with a same day readout, affordability, and potential wide availability this could be a game changer.”
The nature of the collaboration, technical cooperation and knowledge sharing between the four main consortium
partners was a first and demonstrated what could be achieved when regional collaboration works at its best to
address common health challenges in the SADC region.

Initial cut-off point
determined

Sensitivity
and specificity
determined

Dossier
completed

Product insert
completed

Product launch
May 2019

Project end –
publication to
be completed

2019
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FLAGSHIP
PROJECT

BioFISA II Funding Value: R550 000

seed

BioFISA II
PROJECT
Funding Value

R4 082 833

Pharmacogenetics
Kit for ARV
Treatment
Optimisation

Project
started

2016

10

According to UNAIDS, there were 19.6 million people living with HIV in East and Southern Africa in 2016.
There are 66% of adults living with HIV on antiretroviral (ARV) treatment and 59 % of children living with HIV
are on ARVs. Antiretroviral treatment (ART) programmes have been scaled-up dramatically in East and Southern
Africa over the past decade. In 2016, there were an estimated 11.7 million people on ART in region.
This is a three-fold increase from 2010 numbers and represents 60% of people living with HIV in East and
Southern Africa.
As per WHO guidelines, Efavirenz (EFV)-based regimens constituted approximately 70% of all first line regimens
from generics accessible to low and middle income countries, at the prescribed drug dosage of 600 mg daily.
However, in many countries, EFV has been linked to adverse drug side effects that may affect the central nervous
system and result in symptoms such as hallucinations, suicidal ideation, encephalopathy, catatonia, psychosis
and ataxia. All of these conditions have been directly linked to EFV toxicity. The risk for toxicity has been
associated with loss of function polymorphisms of cytochrome 2B6 (CYP2B6), the main metabolising enzyme
for EFV. It is estimated that about 20% of sub-Saharan Africans are genetically slow metabolisers and may be
at risk of EFV toxicity.
In 2016, in an effort to address EFV toxicity using pharmacogenetics and a precision medicine approach, and
change the way that ARVs are prescribed to susceptible populations, the African Institute of Biomedical Science
and Technology (AiBST) and the University of Cape Town (UCT) collaborated to commercialise a genetics
guided dosing test kit that could be used in ARV treatment. The product prototype was the GeneDose®-EFV kit,

Genedose
trademarked

Regulatory
approvals

Start-up company
registered in
South Africa

Prof Collen Masimirembwa

Team Leader and Principal Investigator
AiBST– Zimbabwe
collen.masimirembwa@aibst.com
www.aibst.com

Prof Collet Dandara
University of Cape Town – South Africa
Dr Justen Manasa
Ms Loise Dube
AiBST – Zimbabwe

and seed funding was provided by the BioFISA II Programme to validate the gene dose
algorithm through clinical studies. The ultimate aim of the project was to demonstrate the cost
effectiveness of the genotype driven dosing algorithm.
The project registered a trademark, liaised with a commercial company to manufacture and
distribute the product but could not complete the clinical studies during the lifespan of the
BioFISA II Programme due to delays in obtaining regulatory approvals and changes in treatment
regimens in the study sites.
During the execution of this project the Government of Zimbabwe published revised Guidelines
for Antiretroviral Therapy for the Prevention and Treatment of HIV in Zimbabwe to prescribing
400mg EFV over the previously standard 600mg.
This decision was based on evidence from global studies, including studies done by AiBST which showed
that lowering the dosage of EFV from 600 to 400mg in an ARV regimen did not compromise efficacy.
By changing the dosage and lowering the cost per dosage, more people could be treated and admitted
into ARV programmes as the cost of mainly public funded treatment programmes was so high.
Nonetheless, the team won some awards and obtained funding to start a company in South Africa that
is using the experience gained to develop a platform for detecting the side effects for multiple drugs used
in treating different diseases. The research being conducted brings precision medicine to the public
health sector to influence policy while providing better treatment for the people in the region.

Zimbabwe
government EFV
dosage guidelines
changed

Clinical studies
commenced

Safety study
completed

Project pivot
to platform for
multiple drugs

Project
closed

2019
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FLAGSHIP
PROJECT

BioFISA II Funding Value: Approx. R2 500 000

FLAGSHIP
BioFISA II

PROJECT
Funding Value

R4 082 833

Addressing a social
issue through science

Forensic
Genotyping
Kit

The SADC region has an unprecedented high incidence of rape – a social problem that must be addressed for the
safety of all citizens. In addition to this, poor discriminatory performance of existing forensic genotyping kits among
African (White, Black, Coloured and Asian) men adds to the injustice of convicting innocent persons or wrongfully
releasing perpetrators of rape.
The University of the Western Cape (UWC) developed a forensic genotyping kit to improve discrimination between
African individual males and partnered with inqaba biotec (a commercial partner), the National University of
Science and Technology (NUST) in Zimbabwe and the Lesotho Mounted Police Service to manufacture, validate and
commercialise this kit. The project was motivated by the UWC Forensic Laboratory to provide a solution to the poor
performance of existing genotyping kits in the region.
Funding from the BioFISA II Programme supported the trade mark registration, technology transfer from the university
to the commercial partner, product manufacturing, field validation and reference database developed, product
launch and initial market-testing of the product. At the end of the BioFISA II funding cycle, all these deliverables
had been met and the kit (UniQ-TyperY-STR) launched on the market.
Field validations in SA, Lesotho and Zimbabwe encountered higher levels of genetic diversity than that of the
initial assessment and detected geographic patterns of diversity distribution. This kit has similar sensitivity to other
commercial kits, is twice as fast as what is currently available on the market, and can obtain results using directly
biological material such as saliva and biological material blotted onto storage paper, which reduces sample
processing costs and time.
A reference database was developed of genetic markers unique to the region from DNA samples from anonymous
male donors in the region. This database has been made publicly available to forensic labs and can be accessed
on http://ystr.sanbi.ac.za/. According to Prof D’Amato, the kit consists of two boxes with tubes that hold reagents
which are put into contact with DNA that generates a genetic profile by targeting the Y-chromosome.

Project
started

2016
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Prototype
developed

Product name
trademarked

Regulatory
approvals obtained

Field sampling
started

Kits
manufactured

Prof Maria Eugenia D’Amato

Principal Investigator & Co-Project Leader
UWC – South Africa
medamato@uwc.ac.za
www.uwc.ac.za

Dr Oliver Preisig • Mr Butana Mboniswa • Ms Mischa Fraser
inqaba biotec™ – South Africa • www.inqababiotec.co.za
Mr Mohaimin Kasu
UWC – South Africa
Mr Zephaniah Dhlamini
NUST – Zimbabwe • www.nust.ac.zw

By conveying a higher discrimination capacity, the kit is more powerful in excluding innocents
than incriminating suspects. By the end of the project, this kit was being used to support the
police force in at least one of the partner countries. It has been reported that its application
to a rape and murder case resulted in the exoneration of an innocent man.
Prof D’Amato also said that the kit can also be applied to disputed paternity cases and
genealogical studies (identification of surname, family groups, clans or geographic). “Y STRs
are informative for paternal familial relationships, the kit can therefore play an important role in
genealogy, family and anthropology studies as well.”
The UniQ-TyperY-STR kit was officially launched in December 2018 during the 16 Days of Activism
Against Gender-Based Violence in South Africa and has been distributed to different labs in SADC,
East Africa and West Africa for testing. Following the product launch, a workshop on the application of
the kit was conducted to train various police representatives from South Africa, Lesotho, Zimbabwe and
Ghana together with local and international academics and private South African laboratory representatives.
The workshop was divided into lectures, practical wet lab, analysis and a demonstration of the website and
The workshop was divided into lectures, practical wet lab, analysis and a demonstration of the website
and database which contained more than 3000 profiles with a search function that allows for 12 various
computational methods (direct count, augmented counting, kappa) modifiers by region or ethnicity and various
output requirement and kinship profiles.
Together with the database being developed, the kit is expected to contribute significantly to assisting the
correctional services in the region, particularly in cases of rape and sexual assault while at the same time
contributing other social issues such as paternity and research on genealogy etc.

Genotyping
started

Reference
database
development
started

Reference
database
made public

Kits
manufactured

Product
launched
December 2018

Scaling up
started

Collaborative work
with some police
services in the
region started

Project
completed

2019
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Human Nutrition
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Human nutrition

Using indigenous crops for modern consumption
The SADC Food and Nutrition Strategy 2015-2025 aims to reduce food and nutrition insecurity in the Region by 2025.
It was developed based on the evidence presented to the SADC Heads of State and Governments Summit in August 2013
in Lilongwe, Malawi which showed that food and nutrition insecurity is high in the region and that for some countries,
child stunting levels are as high as 50%. Moreover, since 2004, on average 15 million people in the region
experience food insecurity.

The SADC Food and Nutrition Strategy 20152019 outlines 4 mechanisms to achieve its
goal and NEPAD SANBio with the support
of the BioFISA II Programme has been
implementing at least 2 of these objectives, i.e.
improving access to adequate and appropriate
food in terms of quality and quantity and
improving the utilisation of nutritious, healthy,
diverse and safe food. This was done by
supporting value addition to indigenous crops
that are climate smart at the regional level

while at the same time supporting national
initiatives.

calcium and iron. It is gluten free and has
more antioxidants than blueberries.

During the implementation of the BioFISA II
Programme, products developed from sorghum
were supported. Sorghum is an important
cereal crop widely grown for food, feed,
fodder, forage and fuel in Africa, Asia and
other semi-arid tropical areas in the world.
Sorghum has high nutritional value with high
levels of protein, unsaturated fats, fibre, and
minerals such as phosphorus, potassium,

The products supported aimed at improving
the nutritional intake of the modern consumer
by providing healthier snacks and drink/meal
on the go alternatives. These products were
developed by researchers working in different
research institutions and universities in the
region, and their commercialisation pathways
and impact are outlines in the following
sections.
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FLAGSHIP
PROJECT

BioFISA II Funding Value: Approx. R900 000

seed

BioFISA II
PROJECT
Funding Value

R4 082 833

Healthy Sma2rt
Snacks from
Climate-Smart
Crops

Project
started

2017

16

The challenges of food insecurity, climate change and
rapid urbanisation in Africa demand development of
convenient, affordable, nutritious foods from climatesmart, sustainable plant crops that are acceptable
to modern communities. Malnutrition occurs in many
forms: inadequate macronutrient intake (primarily
protein-energy malnutrition) and micronutrient
deficiencies (primarily vitamin A, iron and zinc
intake) and increasingly also obesity.

product with a commercial partner Denmar Estates.
The commercialisation strategy for products developed
at the university included graduates as owners or
team members of start-up companies.

To contribute in addressing this challenge, a project
team from the University of Pretoria (UP), National
University of Lesotho (NUL) and the Botswana
University of Agriculture and Natural Resources
(BUAN) teamed up to create an innovative platform
for optimising and commercialising innovative,
nutrient-dense snack foods using indigenous crops, to
address health and nutrition of vulnerable consumer
groups in the region. The team was awarded a
BioFISA II seed grant for the commercialisation of
snacks made from climate-smart crops in the three
countries. Part of the project deliverables included
technology transfer from UP to the NUL, prototype
development at BUAN, and co-development of a

• A range of 6 products by Healthily Baked (Pty) Ltd
under the Bohlale brand in Lesotho.

NUL selected student
entrepreneurs

At the end of the project, three companies have been
registered, one in South Africa (Sorghum Revolution
Pty Ltd), another in Lesotho, Healthily Baked (Pty) Ltd,
and a third in Botswana, Foods on the go (Pty) Ltd.
The following have been commercialised:

• A range of 3 sorghum biscuits flavours by Sorghum
Revolution (Pty) Ltd under the SO YHUM™ brand in
South Africa.
• Two versions of bogobe jwa lerotse (a melonsorghum composite dish) by Foods on the go
(Pty) Ltd in Botswana are in the prototype stage
with plans to be in the market soon.
• Motoho sorghum-based porridge drinks,
co-developed by the University of Pretoria and
Denmar Foods, is currently trading in supermarkets
in South Africa.

UP technology transfer
with Denmar Estates
completed and product
launched on market

Healthily Baked (Pty) Ltd
registered in Lesotho

Prof Henriëtte de Kock

Dr Pulane Nkhabutlane

Project Leader
University of Pretoria – South Africa
riette.dekock@up.ac.za
www.up.ac.za

Dr Rosemary Kobue-Lekalake

After NUL saw the potential of Bohlale biscuits in
Lesotho, the university supported the project with
a contribution of R400 000 to renovate a space
that was previously used as a bookshop. The
establishment is now a micro-bakery and forms part
of the NUL Innovation Hub that is incubating Healthily
Baked (Pty) Ltd under a contract agreement.
In South Africa, University of Pretoria granted
a license to Sorghum Revolution (Pty) Ltd to
commercialize intellectual property leading to SO
YHUM™ sorghum snacks. The company is incubated
with Bakery and Food Technology Incubation Centre
of South Africa (BICSA) for business support.

Dr Melodi Botha

•

Matlotliso Kotsoro

•

NUL

•
•

www.nul.ls
BUAN

UP – South Africa
•

Makabelo Pita

•

•

•

www.bca.bw

www.up.ac.za

Palesa Teke

•

Healthily Baked Pty Ltd

for extrusion technology were used by the BUAN
team to develop an instant sorghum-lerotse melon
product based on the popular Botswana dish bogobe
jwa lerotse from concept to product level. Sensory
analysis and further product development were then
conducted in Botswana to optimise different versions
of the product and a company Food on the go (Pty)
Ltd was registered to commercialize the products.

Through the partnership between UP and the
commercial food manufacturing company, Denmar
Estate Pty Ltd, two sorghum-based motoho products
were commercialized and are sold in several
retail stores.

This project with its multiple research facets
contributed to the training of a vast number of
postgraduate students and skills development of
research assistants at the three universities. At BUAN,
three final year BSc Food Science students were
involved in the project while NUL alumni established
and are now running a company. At UP, research
projects of six BSc Hons Food Science, one BSc
Nutrition and four MSc Food Science students
contributed to the project activities.

Meanwhile, the same project allowed for
collaboration between BUAN and UP to develop
bogobe jwa lerotse. UP’s expertise and facilities

According to Dr Pulane Nkhabutlane, the project has
not only assisted in creating enterprises but it has
also enabled her to attend a SARIMA training course

Sorghum Revolution
Snacks established
in SA

Bogobe jwa
lerotse prototype
developed

Food on the go
(Pty) established
in Botswana

Incubator
established
at NUL and
launched
in November
2018

Technology
transfer to
SR Snacks
from UP

on IP policies. She has received an award for contributing
to brilliant innovations using local resources in Lesotho as
recognition by the Department of Science and Technology
of the government of Lesotho.
Meanwhile in South Africa, Keneiloe Kganane from
Sorghum Revolution (Pty) Ltd was selected to participate
in the Leaders in Innovation Fellowships (LIF) technology
commercialization training programme of the Royal
Academy of Engineering in London. She was awarded the
first place for the cohort of South African entrepreneurs in
the final business pitching competition. Project leader, Prof
Riëtte de Kock of UP, received the Distinguished Woman
Scientist: Research & Innovation award from South Africa’s
Department of Science and Technology for outstanding
contribution to research and innovation leading to socioeconomic impact and women empowerment
This project has established companies and created jobs as
well as promoted the use of indigenous climate-smart food
crops. It is foreseen that with the support of stakeholders,
the long term impact could include increased demand for
climate-smart crops such as sorghum and job creation all
along the supply and manufacturing value chains.

Marketing
and sales

Project
completed

2019
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BioFISA II Funding Value: R1 000 000

FLAGSHIP
PROJECT

seed

BioFISA II
PROJECT
Funding Value

Southern Africa suffers from food insecurity due to recurrent drought conditions and poverty. Nutrition outcomes are
also very poor because of over-reliance on maize as a staple food as it has a poor nutrition profile, and is prone to
both drought and mycotoxin contamination. Healthier alternatives such as sorghum, a drought-resistant and protein
dense crop are largely neglected.

R4 082 833

Synmba,
a Functional
Synbiotic
Sorghum-based
Beverage

Based on Intellectual Property (IP) developed at Tshwane University of Technology (TUT) which was transferred to the
National Food Technology Research Centre (NFTRC) in Botswana, and later to Nutrikon, a start-up company in South
Africa, the project has developed two functional food products which combine sorghum with probiotic cultures into
an instant beverage for two distinct markets; the Synmba cereal beverage for the Botswana market and the Niselo
sorghum drink for the South Africa market.
Both products have been tested and optimised and are at a point where full-scale commercialisation is being initiated
in the two markets (Botswana and South Africa). The growing demand for the product has resulted in the consortium
producing 15,000 litres and generating in excess of R150,000 in revenue in the two countries.
According to the Project Leader, TUT Professor David Katerere, the Synmba and Niselo drink will positively impact on
the nutrition and health of the targeted consumers, create jobs, expand the biotechnology-skills base, incentivising small
and medium sorghum farmers and play an important role in improving food and nutrition security in the region.
“A number of diseases and medical complications including diarrhoea, constipation, as well as candida infections
may be alleviated by ingestion of symbiotic beverages – such as the Synmba and Niselo drink – taken in adequate
amounts on a regular basis. The low glycemic index of sorghum also assists with glucose control in diabetic patients,”
he explained.
In Botswana, a decision was made to enter the market through street vendors and a network of 36 vendors has been
set up. The vendors were trained on the product attributes and given branded cooler boxes and umbrellas. More than
2000 litres of Synmba has been distributed through these channels.
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“The sorghum grain is considered Botswana’s traditional food, and as a crop it is drought tolerant
and very healthy. Therefore we thought that if we could arrange ourselves better as a country we
could use it to tackle issues of food security. Moreover, manufacturing the drink locally would also
mean job creation and additional market opportunities for sorghum producers in the country. We
believe that once Synmba has reached the relevant Technology Readiness Level (TRL) used by NFTRC,
the technology will then be transferred to the private sector for full scale commercialisation,” NFTRC
Acting Managing Director, Dr Martin Kebakile, added.
Dr Kebakile also expressed gratitude to the Botswana government for the support they have given the
project by ordering 50 000 bottles of Synmba. “We are making great strides with positioning Synmba
as a healthy alternative. We have also received a tremendous cash injection of Pula 4 million from the
Botswana government which will go towards purchasing of equipment,” he elaborated.
Meanwhile in South Africa, marketing channels for Niselo are a combination of informal and formal via street
hawkers, independent gymnasia, fruit and vegetable outlets (Fruit Stop in Pretoria) and two pharmacies
(La Montagne Pharmacy and Khutsong Pharmacy). Prof Katerere believes that this form of marketing allowed
for building gradual demand while scaling up production and generating cash sales while avoiding no listing
fees associated with big retailers.
The IP of both products is protected by trade secret and licensing out agreements signed between the main parties.
In South Africa, the IP has been licensed out to Nutrikon, a start-up company owned by former TUT postgraduates
who were involved in the product development.
With the pilot phase of the project validated and stability data on the product established, Dr Kebakile said the project
has brought them together as research and technology development organisations in the SADC region thus facilitating
cooperation and enhancing partnerships which are key to the achievement of the SADC industrialisation Strategy.

Branding and
market testing

Sales to informal market
and government

Commercial production and distribution
through pharmacies, retail etc.

Commercial batch production and sales
(R5 mil investment from Botswana govt)

Technology transfer
from TuT to Nutrikon

2019

project
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To address the problem of nutrient deficiency, the Nutri Drink was developed by the CSIR (Council for Scientific
and Industrial Research) as a nutrient dense indigenous food targeted at children, pregnant women and the
elderly. It is an instant pre-mix powder prepared from legumes, as source of protein, leafy vegetables, a source
of pro-vitamin A and sorghum which is a source of minerals.

Nutri Drink

The Nutri Drink was first formulated by the CSIR and tested in an integrated nutrition intervention pilot
programme in five schools in Cofimvaba in the Eastern Cape. Having gone through the initial prototyping and
testing phase, funding from BioFISA II was for the scaling up and commercialisation of the product through a
partnership with a small enterprise, Elvema Nutrition, as well as product development for the Botswana market
through a partnership with NFTRC in Botswana.
Technology transfer to both NFTRC and Elvema was conducted by the CSIR. In South Africa, initial pilot scale
production, branding, marketing and small market testing was done. In Botswana, a second prototype for the
Botswana market was developed at NFTRC. Due to various issues that needed to be addressed before licensing
and commercialisation, the BioFISA II Programme funding was discontinued. To date, some of the project team
member continue to work on the product to ensure their intended goal is met.
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A focus on Bovine Brucellosis and FMD
Foot-and-mouth disease (FMD) is a highly contagious viral disease and one of the most important livestock
diseases in the world. It has the potential to infect all cloven-hoofed animals (wildlife, cattle, goats, sheep, pigs)
and has major economic impacts on animal trade.
The disease is mostly transmitted via direct
contact between infected and susceptible
animals with the possibility of multiple
infections with various serotypes. In Southern
Africa three virus types (Southern African
Territories [SAT] 1, 2 and 3) are almost
exclusively endemic to the region, but there
is currently no kit available to detect these
three strains. Regular disease surveillance
and monitoring still remains the first line of
control of the disease and with more accurate

detection of the virus types the disease can

livestock, yet methods to rapidly detect this

be better managed.

disease are still to reach the end users.

Another disease still prevalent in the SADC

With the support of the BioFISA II Programme,

region is Bovine brucellosis, a highly

NEPAD SANBio supported the prototype

contagious disease caused by the bacteria

development of a SAT specific kit for FMD

Brucella abortus which is mainly managed

and the validation of a rapid diagnostic kit

through controlled vaccination programmes

for bovine brucellosis. Results from these

led by veterinary health departments in the

2 projects and their potential impact are

region. In sub-Saharan Africa, brucellosis is

shared in the following section.

an important disease in both humans and
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Bovine brucellosis has been eradicated in many developed countries but remains endemic in Southern Africa
as a result of lack of resources, control programmes and poor surveillance and monitoring. In cattle Brucellosis
is caused by infection of Brucellosis abortus which results in weak calves, stillbirths, prolonged inter-calving
intervals, infertility in male animals and interference in the breeding programme of cows that aborted, thus
contributing to economic losses. Brucellosis is also transmitted from cattle to humans through contact with
contaminated carcasses, consuming raw infected meat, consuming unpasteurised milk and cheese from infected
cows and inhaling aerosols (to limited degree), and causes severe fever-like illness in humans that can be
misdiagnosed. In Zimbabwe, cattle on 30.1% of the 156 farms examined through parallel testing were positive
for Brucellosis between 2010 and 2014. In South Africa in 2014, there were approximately 300 brucellosis
outbreaks, a 15% increase from 260 in 2013, indicating disease prevalence which was mainly concentrated
in the central regions of South Africa.
Currently, the standard for the diagnosis of brucellosis is isolation, culture and identification of the bacterium
through cELISA, Complement Fixation (CFT) and Rose Bengal tests (RBT). These laboratory-based methods take
up to 2-8 weeks for results, need refrigeration, and technical expertise in laboratory to perform.
Life Assay Diagnostics has developed a lateral flow assay (LFA), for the serodiagnosis of bovine brucellosis.
According to Louis Roux from Life Assay, “The test aims to reduce the burden of infection in cattle through more
frequent testing, which directly minimizes the risk for new bovine and human cases. The test is done on farms at
point-of-care, does not require refrigeration, and gives results within 15 minutes.” The consortium of Life Assay
Diagnostics (LAD), the Faculty of Veterinary Science, University of Zimbabwe (UZ) and the Botswana National
Veterinary Laboratory (BNVL) were funded to undertake a validation of the device in South Africa, Botswana
and Zimbabwe.

Technical staff
trained in Zimbabwe
and Botswana

2000 Prototypes
manufactured

Mr Louis Roux

Project Leader and Coordinator
Managing Director at Life Assay Diagnostics
– South Africa
info@lifeassay.com
www.lifeassay.com

Mr Thomas Sutcliffe
Life Assay Diagnostics – South Africa
Prof Davies M. Pfukenyi
University of Zimbabwe • www.vet.uz.ac.zw
Ms Boitumelo Modise
Botswana National Veterinary Laboratory – Botswana

With the investment made by the BioFISA II Programme, Life Assay and its partners were
able to scale up production of the lateral flow assay, optimise and greatly improve its
performance, and conduct field validation studies on more than 2000 cattle. Validation of
the prototype was undertaken against the currently used brucellosis diagnostic tests viz. RBT,
CFT. Preliminary field results from this study show that the LFA has a higher specificity than RBT,
whereas the RBT has a higher sensitivity depending on the prevalence of the disease. These
results indicate that the LFA is good for disease confirmation or certifying absence of the disease.
However, there is need to do further analysis using latent class analysis to get a better insight
on the sensitivity and specificity values of the tests used. Life Assay and its partners are currently
conducting this analysis and a publication will be generated once the analysis is complete. LifeAssay
intends to register the product with World Organisation for Animal Health (OIE) and other regulatory
bodies after the paper being drafted has been published.
During project implementation, technicians working in veterinary laboratories in Zimbabwe and Botswana
were training and a student from the University of Zimbabwe conducted her MSc dissertation based on this
project. The partners involved in the project engaged on future collaborations to validate some of the products
developed by the commercialisation partner for the regional market.
While progress has been made on this product from the support provide by NEPAD SANBio, further quality
control of brucellosis LFA test batches is needed with each production cycle and change in the product.
Once the product has been registered, Life Assay intends to expand manufacturing of the product to
various sites within Southern Africa with the aim to increase surveillance of this disease in the region.

Field validation in Zimbabwe
and Botswana started

Field validation in Zimbabwe
and Botswana completed

Preliminary analysis
completed

Project end –
publication
to be completed

2019
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Foot-andMouth Disease
Diagnostic Kit for
Southern Africa

The Southern Africa region has numerous economically threatening diseases to livestock which can impact
a country’s export and import potential, and FMD (Foot-and-mouth disease) is one of them. FMD is a highly
contagious and sometimes fatal disease affecting hoofed animals such as sheep, goats, cattle, buffalo and pigs.
Although it is not a direct threat to humans, it can be spread by infected animals and their products, and feeds.
The Council for Scientific and Industrial Research (CSIR, South Africa) together with the Central Veterinary
Research Institute (CVRI) in Zambia and the Agricultural Research Institute of Mozambique (IIAM) teamed up to
work on a new Afro-centric FMD diagnostic kit that can identify SAT specific FMD strains.
According to co-project leader Dr Phiyani Lebea, the FMD virus occurs in seven serotypes (strains): O, A, C,
Southern African Territories (SAT) 1, 2 and 3 and Asia 1. SAT 1, 2 and 3 are normally restricted to Africa and
the current FMD diagnostic kit on the market is not able to specifically identify SAT 1, 2 and 3 – however,
he and his team have worked on developing a SAT specific kit with a BioFISA II Seed Grant.
After over 18 months of research, the team has managed to develop a diagnostic prototype that will clearly detect
SAT 1 and a concept for SAT 2 and 3 FMD serotypes detection. This is the first of its kind where a short peptide is
used to perform an ELISA for FMD SAT serotype detection. “Compared to block ELISA that could be run in 2 days,
the current protocol is 3 hours and when done hands-on it can be performed in less than 5 hours. This is a vast
improvement compared to other ELISA assays,” he said.
To achieve this, the project team successfully screened the currently circulating SAT FMD strains using field samples
collected in Zambia. This analysis allowed the researchers to design up-to-date diagnostic components for the
prototype kit development.
Dr Lebea further added that while the development of the SAT 1 ELISA kit did not improve the surveillance of
FMD in the region, it is a contribution in creating a knowledge base for monitoring FMD, specifically after an
FMD outbreak period.
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Proof of concept

Prototype
development

Zambia CVRI
laboratories
refurbished

Dr Phiyani Lebea

Project Leader – South Africa
TokaBio (Pty) Ltd
phiyani@tokabio.com
www.tokabio.com

Mr Frank Banda
CVRI – Zambia

It is expected that as soon as the SAT 2 and 3 FMD serotypes are added to the final ELISA and inter-laboratory
proficiency testing completed, the resulting product will greatly enhance FMD surveillance in Africa.
The project has also played a pivotal role in training and knowledge sharing of FMD in the region. The
training included all aspects of the biotechnology sphere, from in-field detection, serotyping and next generation
sequencing (NGS) of FMD strains in Zambia. This is a first of its kind to be offered outside of South Africa.
The 4-day training workshop was attended by 18 participants from Zambia, Angola, Lesotho, Mozambique,
Botswana and Namibia. The training focused on introducing participants and thereby the SADC region at large
to next generation sequencing (NGS), an advanced technology that allows for characterisation of full genomes of
microorganisms and viruses. The training and hands-on knowledge sharing assisted in introducing this useful tool to
laboratories that would normally not have the infrastructure to utilise NGS as part of their veterinary health strategy
and ultimately enhanced animal trade.
Another training workshop is planned for July 2019 in collaboration with CVRI and Thermo Fisher. The training will
be held in South Africa and will include field training and IT connectivity on the TokaBio/Axxin T16 platform.
According to Dr Lebea, once an advanced Biosafety level 3 laboratory is finalised at CVRI, pathogen culture will be
possible and this will help with more sensitive and better method development of assays that are relevant to the SADC
region. “Zambia could finally come out of the shadows and show what it is capable of in this field,” he said.
Funding from the BioFISA II has not only assisted in the development of the commercial Afro-centric detection kits for FMD,
but it has also facilitated the registration of a PhD degree for CVRI Project Coordinator, Frank Banda with the University
of Pretoria, and the training collaborations between a start-up TokaBio and a public institution CVRI. TokaBio is a start-up
founded by the project lead as part of a broader FMD programme. Such efforts in containing the disease could see the
region with minimal to no economic losses due to the disease in future.

Field studies
in Zambia

Test kit using
reference and field
samples

Prototype
complete for
SAT 1

SAT 2 and 3
concept

TokaBio spin-off
NGS training
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Animal nutrition

A focus on feed for poultry, goats and cattle
To improve food security in the region, improved production, productivity and competitiveness is essential.
For poultry, goats and cattle, production by small holder farmers is low due to the high input costs
to improve productivity and competitiveness.

For some countries in the region, the largest
cattle and goat populations reside in
communal lands, and their commercial value
is low due to inadequate animal husbandry
techniques employed by the small holder
farmers. One of the major prohibitive factors to
improved day-to-day care of the animals is the
high cost of feed. Feed in some sectors tends
to be costly due to the imports of nutritional
supplements added to the feed or the source of
protein used (soya, fishmeal, et cetera).

While other institutions are working to
improve food security through e.g. breeding
programmes, NEPAD SANBio with the support
of the BioFISA II Programme has for the
past four years supported regional research
institutions to develop and commercialise animal
(cattle, goats, chickens) and fish feed using
locally available resources for import substitution
and to improve production, productivity and
competitiveness of the locally produced beef,
chicken, goat and fish and their by-products.

The projects supported included an ash-based
mineral and vitamin block lick for cattle and
goats to improve their nutritional intake; a
dairy goat feed from Melia azedarach to
improve milk production while reducing gut
parasite infections; a moringa chicken feed to
increase competitiveness of broiler chickens
for small holder farmers, and fish and poultry
feed made from mealworms. The current
status of these products and their potential
impact is outlined in the following sections.
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Mineral
and Vitamin
Block Lick

Minerals and vitamins are often ignored functional nutrients for grazing cattle especially in smallholder farming areas
due to lack of: (i) technical know-how, (ii) convenient forms of the products, (iii) availability or affordability. Most
minerals on the market are in powder form and difficult to administer in rural communities without causing losses and
toxicity problems.
Therefore, the Chinhoyi University of Technology (CUT) in Zimbabwe, the Regional Agricultural and Environment
Innovations Network-Africa (RAEIN-Africa) in South Africa and Capital Foods in Zimbabwe collaborated to fabricate
and commercialise an ash-based mineral-vitamin block lick for both cattle and goats.
Seeded with vitamin A, D and E according to the standard vitamin requirements as spelt out by the National
Research Council’s Nutrient Requirement Guidelines for livestock– the mineral-vitamin block lick is made of feed
grade ash from completely combusted biomass which has valuable basal minerals that are cheap sources of feed
additives.
Extensive animal response trials across Zimbabwe were done in order to validate the block lick and feedback from
the participating farmers has been very positive. The supplementation of vitamins and minerals through free choice
licking of the mineral-vitamin block lick has resulted in the improvement of health, body weight gain and reproductive
performance of beef cattle and goats.
According to the Project Principal Investigator and Chinhoyi University of Technology Professor Irvin DT Mpofu,
the condition of cattle and goats exposed to the block lick improved faster and sick animals recovered in a shorter
period: “Farmers have observed higher milk production from their cows, as well as better general health. Increased
levels of twinning from goats were also observed.”
After the project managed to complete the validation animal response trials from 4 tonnes of block lick material,
two variants of the ash-based mineral block lick were produced: the Winter Vitamin-Mineral Block and the Summer
Vitamin-Mineral Block. Both products are registered with the Ministry of Land, Agriculture, Water, Climate and Rural
Resettlement under the Farm Feeds, Fertilizers and Remedies Act, and were issued with the applicable certificates.
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The success of the project will not only result in better economic returns benefiting especially
small and medium scale farmers, but it has also contributed to capacity building of students,
academic staff and farmers. Two Honours students who were working on the project have
graduated and one Master’s student is finalising her research paper.
Prof Mpofu said that after the university saw the potential of the product, the university spent an
additional US$15 000 on top of the obligatory cash and in-kind contribution and purchased a
big pressing mill. “The university has also initiated the construction of a feed factory to house the
press mill which has involved pulling in a 33KV power line and transformer. The building will cost
them over US$100 000,” Prof Mpofu elaborated.
Furthermore, the product has been earmarked for business incubation and the university’s innovation
hub and will be mainstreamed into the university’s techno park with further funding from the
Government of Zimbabwe through the Ministry of Higher and Tertiary Education, Science and Technology
Development.
Although the BioFISA II programme is coming to an end, Prof Mpofu said he will always appreciate all the
support the programme has given for the project to succeed, and he believes that the project will become selfsustainable: “The block lick has been selling very well with revenue streams of US$1 044 in the first two months of trial
commercialisation using university staff as internal clients. A tonne of the block licks has since been delivered to Capital
Foods Head Office Warehouse for further distribution to the company’s outlets to test the broader market. We are also in the
process of establishing an independent business unit for continuous production of blocks to meet market demand. So I am
confident that even after the project comes to an end, we will be able to sustain through product sales and ploughing back
income to buying raw materials, as well as paying for labour, water and other fixed costs.” On the other hand negotiations
are at an advanced stage for Capital Foods to buy production rights since they have the requisite muscle at their factory in
Harare for mass production.

Product
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Feed with
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Dairy goat production in sub-Saharan Africa is hampered by poor nutrition, diseases and gastro parasite
infestation. Although goats in general may receive adequate nutrition for maintenance from browsing and
grazing, in lactating dairy goats nutrient supplementation is inevitable. Control of parasites through the use of
veterinary drugs is expensive, out-of-reach for many smallholder farmers and ultimately unsustainable.
The project team of experts from the University of Eswatini, Chinhoyi University of Technology and Arrow
Feeds aimed to develop a nutritious pelleted dairy goat feed with anti-parasitic properties derived from Melia
azedarach to solve problems of poor nutrition, poor growth, gastrointestinal parasites infestation and poor milk
production in dairy goats.
The initial proposal intended to produce the goat pellet using oyster mushrooms. However, preliminary results
from the project, showed that when oyster mushroom was included in the diet, the goats did not perform as well
as those fed the control diet yet the former was produced at a higher cost.
“We realised that we will have to remove the oyster mushrooms from the diet and replace it with Lucerne.
However, to determine the cost effective combination of Melia azedarach and Lucerne, twenty three in-kid dairy
goats were purchased from a farm in South Africa to conduct trials at the university, unfortunately when the
goats arrived, it was found that they were infected with Caseous Lymphadenitis and could not be used for the
experimental work,” Professor Abednego Dlamini explained.

Goat feed
formulation
completed

Goat feed pellet
prototype
developed

Field validation of feed
at a private farm in
South Africa

Prof Abednego M. Dlamini

Project Scientific Advisor
University of Eswatini
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Arrowfeeds (Pty) Ltd – South Africa

A vaccination programme for those not yet showing clinical symptoms has being instituted.
Prof Dlamini said once the goats have fully recovered from the disease and testing of the
pellet is complete, the goats on the pellet ration will be used for milk production at university
farm.
In the meantime, the project was able to complete the development of prototype Melia
azedarach and Lucerne based pellets which are still being tested for nutritional, health
and cost benefit advantages. Following completion of these, the best combinations of the
ingredients will be used to commercially produce the pellet. “
It is planned that once the project is completed, a dairy goat supplementary diet will be
available to dairy goat farmers. Prof Dlamini said currently dairy goat farmers are feeding
their goats with dairy meal specifically made for dairy cattle, therefore the availability of the
Melia azedarach pellets will contribute to improved goat nutrition that will result in improved
milk production hence better human nutrition.
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Broiler Chicken
Feed with
Moringa Oleifera

The prices of broiler feed have been escalating thereby reducing the viability of the poultry industry in the
SADC region. Additionally, high mortality rates of 5-10%, morbidity, decreased preference for broiler meat
due to higher fat content and lack of appealing colour have been reported.
In a partnership between Bindura University of Science Education (BUSE) in Zimbabwe, University of Venda
(UNIVEN) in South Africa and Codeco (Pvt) Ltd in Zimbabwe, this project sought to commercialise broiler chicken
feed with Moringa Oleifera as a partial substitute for soy cake in Zimbabwe as well as develop a type two
moringa leaf based feed for ruminants in South Africa.
The two universities were responsible for research, product development and Intellectual Property (IP) issues.
The industrial partner was involved with processing, packaging and distribution logistics of the product.
Unlike current conventional broiler feeds on the market, the project team states that Moleifera broiler feed was
designed to provide cost effective feed, free from coccidiostats and gives lean and tastier meat with increased
shelf life and meat of appealing golden-brown colour. To date, an income of R299 113 on three commercial
batches of feed (5 tonnes, 15 tonnes and 25 tonnes) has been realised and a distribution network to cover
the whole nation of Zimbabwe has been established.
“The use of Moringa Oleifera feed results in reduced costs for the farmer compared to purchased conventional
feed. For a small holder emerging broiler farmer keeping 8 000 birds per year, i.e. 1 000 per six-week cycle
under conventional feeding, 24 000kg feed/year is required which will cost him US$14 640.
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However, when the same small holder farmer use Moleifera feed for the same
number of broiler birds with the same quantity of feed over one year, he/she will
need US$13 200 thereby making a saving of US$1440 per year or US$180 per
cycle of six weeks,” Bindura University of Science Education Project Leader,
Dr Christopher Gadzirayi, explained.
In order to address the issues of availability and the price of moringa leaf powder,
Dr Gadzirayi said the business is promoting an outgrower programme so as to increase
the supplier base, also providing the outgrowers with added income. Partnerships have
also been formed with moringa farmers, agro-dealers, agents and contract farmers.
The farmers supply the feed raw materials, while the agro-dealers and agents distribute
broiler chicken feed. “The product is now known throughout Zimbabwe but only pending
registration with the government authorities so that it can be distributed across the
country,” he said.
It is planned that the commercialisation of the product will continue under the current
partnership formed in this project and that a second feed being developed by the
University of Venda will also be finalised.

Out-grower scheme
for Moringa production
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20 tonne production,
sales and marketing

Approximately
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Alternative sources
of protein

Insects for
Feed and Food

World population is currently at 7 billion and
expected to reach 9 billion by 2030. Increasing
quantities of food are required to sustain the future
global population. While protein can be obtained
from plants, animal protein (meat) is more complete
and valued as human food in most cultures. With
social and economic development especially within
the poorer population segments, demand for meat
is expected to increase. Production of meat again
requires the same resources as human food in an
over-proportional manner (e.g. 7:1 beef, 2:1 poultry,
1:1 fish). Animal feed is ideally also high in protein.
Feed protein is mostly plant-based (which requires
arable land and water, that again is in competition
with resources required to produce human food) or
fish meal (wild caught ocean fish by-catch or fish
offal).
Aquaculture is globally the fastest growing
sustainable protein industry and currently contributes
to more than half of world fish production. However,
the SADC region contributes only 3.5 % of fish
production in Africa. Yields can be improved
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Market and
regulatory
analysis

Fish feed trials
in Malawi
commence

with a supplement of fishmeal in the feed as in
poultry production. Fishmeal, on the other hand,
is not sustainable in the long term and its cost and
availability are a challenge. A 2013 paper by the
Food and Agriculture Organization of the United
Nations (FAO) paper on edible insects (Future
prospects for food and feed security) suggests the
use of insects as a sustainable fishmeal substitute.
The Lilongwe University of Agriculture and Natural
Resources (LUANAR), Malawi, partnered with
ScaledIMPACT, South Africa, and the Department of
Research and Specialist Services (DRSS), Zimbabwe,
to develop insect protein based fish, poultry and pet
feed. The selected insect, Tenebrio molitor (mealworm)
has 48.35% protein and 38.51% fat (dry matter),
yielding 557.1 kcal energy per 100g, which makes
them a highly nutritious ingredient for a feed. The
project aimed to demonstrate the feed adequacy and
insect rearing scalability from lab to industrial scale.
The consortium developed and validated prototype
feed for fish (at LUANAR) and Poultry (with DRSS)
in animal trials. Mealworm meal proved to be an

Poultry feed trials
in Zimbabwe
commence

Fish pellet prototypes
developed

Prof Emmanuel Kaunda

Project Leader – Malawi
LUANAR – Malawi
ekaunda@yahoo.com
www.bunda.luanar.mw
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ScaledIMPACT – South Africa • www.scaledimpact.org
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DRSS – Zimbabwe

adequate fishmeal substitute, especially in fingerling
feed. ScaledIMPACT validated insect rearing
conditions and set up for scale, leading to an
operational pilot plant. The insect castings or frass
were also filed for registration as organic fertilizer in
South Africa.
The original business plan suggested the need
for production scale-up to 2 tonnes per month.
Challenges and delays on an ambitious project
plan led to the project’s pilot phase achieving full
capacity of 100kg/month by the end of the project.
The consortium was obliged to pivot the business
plan towards a small volume / high value market of
live and dried mealworms for the specialty pet feed
market and human food applications in South Africa.
The “Insectivore” brand, website (www.insectivore.
co.za) and social media platforms were created to
address the new target market.
Currently live mealworms are being sold to an exotic
pet feed operator, while further validation trials with
layer hens to evaluate the effect on productivity and

Pilot scale production
of mealworms in
South Africa

egg quality are being conducted, as well as a trial for
the validation of the frass fertilizer is ongoing.
Florian Willfort, from ScaledIMPACT, wrote:
“This project has resulted in five different product
lines for five different customer segments and provides
immense economic opportunity for the consortium.
These five products are Floating Fish Feed Flakes
(with supporting evidence from fish feed trials),
Poultry Formulation (with supporting evidence from
poultry feed trials), Feed-Bugs (commercial pet and
bird feed), Ento-Fert organic fertiliser (with supporting
evidence in progress) and dried mealworm flour (as a
human food ingredient, currently undergoing trials)”.

also resides in human food where time and the right
strategies to get consumer acceptance will prove the
case. In Asia insects are part of traditional foods,
while in Europe mealworms have been classified as
novel food, and the first insect-based products are
being launched in retail stores. In the United States,
insect-based foods are increasingly moving from

Overall the future of the partnership includes
explorations to secure additional high-value niche
markets, to implement small scale on-farm production
modules (already explored with LUANAR and DRSS)
and to secure funding (R4 million) for industrial
scale-up.

niche to mainstream markets.

Key to success is in the field is the mastering of
scaled production at a low cost. A large opportunity

Protix (Belgium), HCMealworms (China), and many

Project pivots
to pet food and
other market
segments

Sales and marketing
and optimisation
of pilot factory
for mealworms

Insect proteins and their production by-products
are a very active field of research, and business
development around the world is taking place in a
relatively unregulated environment. Multimillion startups like Agri-protein (South Africa), Ynsect (France),
others are taking their positions.

Marketing
and sales

Project
completed

2019
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Indigenous Knowledge for commercial value
A focus on Access and Benefit Sharing

Africa is rich in traditions and biodiversity yet the continent does not have much of a market share on products developed from
the natural resources it harbours. Some communities in Africa have traditionally used various plants for disease prevention or
treatments, as foods and drinks, or for cosmetic applications, yet have not always obtained benefits from this knowledge.
The Nagoya protocol on Access and Benefit
Sharing (ABS) makes provision for the fair and
equitable sharing of benefits arising from use
of genetic resources and traditional knowledge
which in turn allows for communities that have
such resources to develop in a more sustained
manner. Some countries in the region have
ratified this agreement, and South Africa
has developed frameworks and processes

for implementation at country level. Other
countries do not have these processes in place
as of yet.
NEPAD SANBio, through the support of the
BioFISA II Programme and the Botswana
Innovation Hub, supported the implementation
of projects that utilise indigenous resources in
Botswana and Zimbabwe.

The support provided allowed these projects
to serve as case studies on the frameworks
and processes needed for ABS compliance
in each country while at the same time
supporting the policies needed to comply with
the Nagoya protocol. The results from these
interventions are presented in the section
below including their impact on community
development and poverty reduction.
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FLAGSHIP
PROJECT

BioFISA II Funding Value: Approx. R1 000 000

seed

BioFISA II
PROJECT
Funding Value

R4 082 833

Resurrection
Bush Tea

The SADC region has many plant species that have strong evidence of historical usage and efficacy which could
benefit the natural remedies industry as well as stimulate an industry and economic development in African
countries.
Parceval Pharmaceuticals together with Bio-Innovation Zimbabwe (BIZ) have identified the potential for one such
plant, the Resurrection bush, to be developed into a globally recognised herbal tea ingredient. Found across
Southern Africa, but particularly abundant in Zimbabwe, resurrection bush is drought tolerant and found in
shallow soil on rocky outcrops, where rural harvesters carefully collect twigs for an emerging indigenous herbal
tea market. Through sales of the harvested material, local families are able to earn new incomes.
The team aimed to develop Resurrection Bush tea products and commercialise them in Zimbabwe and South
Africa. At the end of the project, the team had reached its target with a product launched on the Zimbabwean
market and sales in South Africa to the hospitality industry. The project team believes that although domestic
demand is lower, by positioning its products in the higher end and tourist markets, it is possible to reach
reasonable domestic sales and to enter the international market.
According to BIZ Project Manager Caroline Jacquet, wild collectors are part of their strategy and with a larger
volume demand for Resurrection Bush, large scale collection will supplement collectors’ incomes: “Our goal
is to create a market for an indigenous resource that allows households to diversify their production base and
strengthen their resilience.”
Indigenous plants represent a critical resource for communities: they are drought tolerant, having evolved in and
adapted to the local environment. Many of these species produce harvestable produce at different seasonal times
to conventional food crops, thus carrying people through lean periods. They are available to both productive
and extremely poor households because of the minimal barriers to entry.
Local regulations allow rural communities to access and even commercialise Resurrection Bush, and resource
mapping has shown that the available wild population can sustain a growing market,” she said. “Various

Project
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Toxicology testing
completed

Prototype
developed

Market
testing

Packaging
and branding
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trainings and workshops across the Chivi Rural District were hosted on how communities can
sustainably harvest, grade and store Resurrection Bush.”
The project has already influenced the implementation of ABS regulation in Zimbabwe.
No single project in Zimbabwe has previously received an ABS permit; this will be the first of
its kind. Furthermore, communities are now aware of their rights when it comes to ABS. Jacquet
believes that finalising the benefit sharing agreement with collector communities and obtaining
an ABS compliance permit will ensure that the knowledge holders and communities are being
recognised, and that they benefit as well.
BIZ has been working with the Ministry of Environment, the Environmental Management Agency,
and stakeholders in Chivi district, to illuminate key issues and resolve stumbling blocks in ABS
compliance procedures, which will help with processing future ABS cases.
In addition, a symposium facilitated by the ABS Capacity Development Initiative and the Union for Ethical
Bio Trade hosted by BIZ took place in March 2019 where national and local ABS stakeholders exchanged
information and experiences and discussed strategies for the implementation of ABS in Zimbabwe.
The project assisted Petalilli – an existing Zimbabwean company – to commercialise the Rooibos / Resurrection
Bush herbal tea developed by the project as the first in its African Infusions range. As sales and distribution
grow, it is anticipated that 2-3 permanent staff may be employed.
The ultimate goal for the project is to penetrate the international market. To this end the team exhibited the
herbal tea at the BioFach in Germany in February 2019 and gained interest from various international market
players. Parceval has also obtained funding of R600 000 from GIZ to support marketing and other activities to
commercialise the Resurrection Bush and other indigenous herbal tea products.

Tea blends
develop

Pilot scale
manufacturing
of tea blends

Product launched
in retail shops in
Zimbabwe and for
hospitality market
in South Africa

Packaging and
branding for
South Africa and
international
market

Products exhibited
at BioFach –
February 2019
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FLAGSHIP
PROJECT

BIH Funding Value: Approx. R700 000

seed

BioFISA II
PROJECT
Funding Value

R4 082 833

Marula Kernels
Extraction for
Natural Seed
Oil
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The advent of the natural products revolution in
Botswana, particularly in the village of Tswapong
tribal area has provided residents with an alternative
source of employment.
Blue Pride Pty Ltd is a family business that extracts
cold pressed natural seed oil from plant species
indigenous to southern Africa, co-funded by BioFISA
II and Botswana Innovation Hub (BIH) as a seed
project.
Speaking on behalf of BIH, Director of Innovation
and development, Dr Budzanani Tacheba said it has
been a great journey supporting the development
of innovative solutions and projects under the
implementation of the BioFISA II Programme.
The implementation of a call-based framework of
accepting and implementing innovative projects in
nutrition and indigenous knowledge was a great
success with two projects being funded to further
develop working prototypes beyond lab scale.
“To date the morula kernel extraction platform which
was a prototype before the project commenced

Machine fabrication
commence

is fully operational and has led to an increase in
production of commercial cosmetic grade morula oil
by Blue Pride,” Dr Tacheba stated.
The project aimed to repurpose a kernel extraction
machine for the Marula nut, reach their targeted
quality standards for marula oil export and also reach
international markets. By the end of the project, these
targets have been met.
By sourcing wild marula from the communities and
placing part of the processes in rural villages, the
company has been able to formulate a very simple but
efficient strategy for becoming a dominant producer
of marula oil in Botswana.
To date more than 300 small holder farmers and
rural women’s’ life’s have directly benefited from
Blue Pride’s success which has had a significant and
economic impact in their lives.
“Wild collectors are part of our business model, we
buy our raw material from rural communities and this
has allowed individuals to earn more money.

Product quality assessments
and adjustments made to meet
product quality requirements
for international markets

Increased number of wild
collectors supplying Blue Pride

Mrs Thandie Lebotse-Zulu

Managing Director
Blue Pride (Pty) Ltd – Botswana
tlebotsezulu@gmail.com

This strategy has also helped us to be more consistent
in terms of our marula suppliers and better quality
control,” Blue Pride Project Manager, Mguni Israel
Zulu said.
The company’s success is not only benefiting its
community members, according to Blue Pride
Managing Director, Thandie Lebotse-Zulu it was only
after they received funding from BioFISA II and BIH
that they started to scale up.
Prior to the funding, Thandie said they only had a
prototype decorticating machine which slowed down
the marula kernels extraction and therefore impacting
profits.
“The project has enabled us to scale up in terms of
quantities; the number of nuts we have bought, the
number of people we have brought from, the number
of villages we are buying from, our interactions
with the market – we have for instance been able
to take our products to the United States, Germany,
Finland and South Africa. And this has given us
market access, we have been able to travel to all

Product quality
reach required
standards

Mr Mnguni Israel Zulu
Blue Pride (Pty) Ltd Ltd – Botswana
Mr Gert Lubbe
Destek Design CC – South Africa
www.destek.co.za

these destinations to meet face-to-face with our clients
to understand what their real needs are from Blue
Pride,” she said.
The company has recently developed two new
working decorticating machines with Destek Design
CC, an engineering firm in South Africa to optimise
their work at their two operational plants in Oodi and
Machaneneng.
The new technology and machines have enabled the
company to reach new production levels at a fraction
of the current cost. Blue Pride is now able to export to
South Africa, Germany and US. The oil is also sold
through a chain retailer of natural products with six
outlets in Gaborone. Going forward, the company’s
focus has shifted from production quantity and quality
to market penetration. The company is looking to
have its products further certified as organic and
directly partner with established personal care
manufacturers in Germany and USA.
“One major achievement that this funding has
enabled us to do is to meet the market demands.

Exhibitions in
regional and
international
markets

Increased sales
and customers in
Botswana, Germany
and United States

We can now supply companies who are ready to buy
large quantities, and we have over 300 wild marula
suppliers who are counting on the success of this
business. When we started we could only produce
1 tonne of marula oil and now we can export over
5 tonnes, as well as 3 tonnes of mongongo oil.”
Blue Pride has also collaborated with Wild Foods
Pty Ltd and Top Snack & Spread to make marula
candies using dried marula fruit. Thandie further
added that with all milestones the company has been
able achieve such as undergoing an Understanding
ISO 9001 course, opportunities to grow are infinite.
“We are sitting on liquid gold mine, Blue Pride and
Botswana may soon become the major exporters of
marula products within SADC member states and the
rest of the world,” she stated.
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Key insights and way forward
The support provided by the BioFISA II Programme for the commercialisation of research outputs in the region enabled NEPAD
SANBio to contribute to SDGs 2, 3, 9 and 17, and other regional and continental frameworks such as STISA-2024 and
SADC RISDP priorities. The implementation process enabled the generation of lessons, some of which are unique
to the biosciences sector while others are generic. This section highlights some of the lessons learnt over the past 4 years.

Collaboration:
The health and nutrition
challenges faced in the region
often transcend boundaries and
solutions provided need to take this into
account. The multi-partner/multi-country
approach used by the SANBio Network
in implementing projects allowed for cross
fertilisation and knowledge exchange
among the research groups which is critical
in building regional capabilities to solve
some of the challenges we face. In addition,
this approach increased market access
for the products developed, as some were
customised for the country context while other
where validated in-country which allowed
the teams to understand the regulatory
requirements of the respective countries.
Understanding the regulatory framework of
a country in crucial in the commercialisation
process is crucial as this can make or break
a product before it reaches the end user.
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Training:
Support from the Programme
to the project teams included
training in business model
development, project management,
intellectual property, commercialisation,
customer development etc. Training in
proposal writing for commercialisation
projects included the business model canvas
which allowed the teams to think of their
project as a commercialisation – rather than
research – project. This was found to be
an important enabler in getting the project
teams to think of the end user for their
products before they are commercialised,
and it is recommended that similar
commercialisation initiatives consider such
training initiatives in the proposal and
implementation stages of the projects.

A multi-disciplinary
approach:
Innovation lies in cross-section
of fields and this was a key
success factor for most of the projects.
From the onset, one of the key requirements
during the application process was the
need for a commercialisation partner with
business acumen who would work with
researchers to commercialise the products
developed. Teams that had people from
different fields combined, e.g. science and
business, saw some levels of success in
relation to those that had people from only
one field. It is recommended that across
the region, multi-disciplinary teams are
encouraged for the translation of science
into products that reach the end user.

Communication:
The importance of communication
to the relevant audience is often
understated. From the products
supported, it was evident that ineffective
communication between partners resulted in
contradictory priorities that at times resulted in
deadlocks and the discontinuation of projects.
Failure to communicate appropriately to
regulators, partners/collaborators, customers
and investors or funders can be fatal.
As such, communication must be made an
integral part of project implementation or
the commercialisation process for a product
or technology.

The stage at which most of the
products or start-up companies
are requires an environment
that can support and nurture
them further in order for them
to realise their full potential and
achieve the stated long-term
impact. Different stakeholders
in the region will have to work
together to make this happen
and we call upon any interested
party to join us in supporting
these initiatives further.

For more information contact:
NEPAD / Southern Africa Network
for Biosciences (SANBio)
Building 20, Office 48
Meiring Naudé Road
Brummeria, Pretoria, South Africa
Tel:

+27 (0)12 841 3837

Or visit:
twitter.com/nepadsanbio
www.facebook.com/nepadsanbio2018
www.instagram.com/nepadsanbio
www.nepadsanbio.org
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