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Please feel free to visit our website: www.africanmrs.
net should you require more information. Also feel free 
to provide us with feedback to our email at africanmrs.
secretariat@gmail.com. Kindly follow us on our social media 
platforms

        Facebook; https://m.facebook.com/
        AfricanMRS/?tsid=0.8324508281882961&source=result

        Twitter ; https://twitter.com/African_MRS

        Instagram; https://instagram.com/_african_mrs?igshid=14lqgvu2x8jn1

        LinkedIn; https://www.linkedin.com/in/african-materials-research-society-
        1a92901bb

EDITORS NOTE

AMRS Newsletter : Issue 4

Welcome to AMRS newsletter. This 4th issue offers highlights from the regional activities that AMRS and its stakeholders were 
actively involved in. The spotlight of this Issue is on the 2 jointly hosted AMRS Webinars that brought two Nobel Prize winners 
in Material Science. The articles features Prof.  Michael Stanley Whittingham the 2019 Nobel Prize in Chemistry winner, who is 
a key figure in the history of the development of lithium-ion batteries, which now are used in everything from mobile phones 
to electric vehicles also Prof Bernard Lucas Feringa the Nobel Prize in chemistry 2016 for
the design and synthesis of molecular machines. This issue breaks ground to the AMRS and ARUA – COE -MEN partnership, 
with an article covering the ARUA COE-MEN mini conference post covid-19. The Centre of Excellence that is steered forward 
by Professor Lesley Cornish is looking forward to revitalizing the centres activities through its partnership with AMRS.

Furthermore, this issue covers the Condensed Matter and Materials Physics Working Group within the African Strategy for 
Fundamental and Applied Physics (ASFAP) workshop, who have a long working relation with AMRS. Building the momentum in 
promoting STI and Entrepreneurship, AMRS in collaboration with UNECA hosted the 1st Origin Mastercard bootcamp, which 
was hosted and facilitated through AMRS zoom platforms, with an article that covers the third ARSTI Forum bootcamp which 
was hosted in Rwanda.

At last, we would like to invite all our partners and followers to the the 11th International Conferences of the Material Science 
Research Society from the 10th to 15th  December 2022, in Dakar, Senegal and the 12th Conference in 2024 in Kigali, Rwanda 
respectively. A huge thank you to all the persons who contributed writing the wonderful and inspiring articles, without which 
there wouldn’t have been this newsletter issue.
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The 1st Origin Mastercard Youth Innovation Bootcamp 
was held virtually from 13th to 17th November 2021. 
As a dedicated interdisciplinary research and innovation 
lab, Origin provides solutions to some of Africa’s most 
intricate, complex, and inspirational challenges faced by 
industry, public institutions, and communities. 

Supported by United Nations Economic Commission 
for Africa (ECA) and the Mastercard Foundation which 
seeks to bridge gaps in accessing appropriate financial 
services, including capital and support for young 
entrepreneurs/innovators., Origin’s ethos is informed 
by the 2030 Agenda and Agenda 2063 of the Africa we 
want. Origin is one such idea that seeks to transform 
the continent’s development narrative through research 
and innovation hubs that empower communities to 
leverage science, technology, engineering, arts, and 
mathematics (STEAM) for enhanced productivity and 
competitiveness. 

The Involvement of African Materials Research Society 
is to support and ensure the involvement, participation 
of African countries and promote excellence in all 
aspects of material science in Africa and make sure 
patents in their category thrive. This Innovation 
Challenge Call offers firms and public entities the 
opportunity to outsource technical expertise to solve 
specific technical or technological challenges that they 
currently seek to overcome and to implement now.

The 1st Origin Youth Innovation Bootcamp was jointly 
organized by United Nations Economic Commission 

AMRS & UNECA HOSTS THE 1ST ORIGIN MASTERCARD 
BOOTCAMP

for Africa, Origin, MasterCard Foundation and African Materials Research 
Society also present in the meeting was Philips, Incubator Nest, Botswana 
Institute for Technology and Research Innovation, African Bio medical 
Consortium. The meeting was attended by representatives from different 
Africa member states, as shown by the diagram above.  The 1st origin 
Mastercard youth innovation bootcamp spearheaded by Victor Konde, 
Dr Samuel Chigome, Dr Robert Karanje and Dr Edwin Khundi who gave 
respective welcome remarks and introduction of the initiative. Jean-Paul 
Adam who is the Director for Technology, Climate Change and Natural 
Resources Management in the United Nations Economic Commission 
for Africa officially launched the bootcamp which he stated that the main 
achievement they are aiming to get at Origin is to create a community of 
innovation, partnerships and bring together youth innovators across Africa. 
He outlined that the objective is to beat the challenges brought about 
covid 19 in the economic mechanism of Africa and innovation.

The bootcamp attracted over 100 participants, with seven plenary speakers 
from different fields in entrepreneurship development. The objective of 
the bootcamp was to educate innovators on successful winning strategies 
of business, from establishing their idea to the planning process and 
implementation of the idea. Participants were grouped into groups to work 
on their idea of choice, and 19 groups were formed and broken down 
through breakaway rooms where they had a chance to be guided by a 
mentor in pioneering their idea. At the end of the bootcamp these groups 
presented their ideas to a panel of judges through interactive presentation. 
Out of 100 participants that attended the bootcamp 34.4% represented 
females while male counter parts were the majority with 64.5%. To reach 
equal gen-der representation both entities AMRS and UNECA are striving 
to empower all gender equally by making these plat-forms equally and 
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mostly they encourage the girl to not be left behind in development of Africa. The event kick start-ed with participants presenting their raw 
ideas, this was to evaluate the level of understanding they have, the level of skills they hold before they got initiated. 
Dr Beatrice Murangi unravelled her presentation on entrepreneurship mindset and idea evaluation. Dr. Beatrice Mu-rage is an experienced, 
results-oriented leader in systems strengthening, healthcare management, entrepreneur-ship, intrapreneurship, digital innovation, and 
exploration/ventures. Her presentation aimed at equipping partici-pants with the right channels one need to take to bring an idea to life, 
she taught them about establishing the need, what is their idea going to solve, is it adding to existing ideas or it’s a new idea aiming to 

Solve complex problems.’’Entrepreneurship mindset needs people who are willing to learn, research and 
go out there and interact with people, who have start-ups that are unique in ideas’’

The second segment of presentation was led by Ivy Syovata, who is the founder and CEO of The Incubator 
Nest Hub. Passionate and an ignitor with over 15 years of experience in Business intra-prenuership, 
advisory, development, management and entrepreneurship Worked as a business advisor for 8 years 
Pharm access foundation. She explained that market validation is the process of testing how relevant 
and desirable a product or concept is by conducting user research. It is designed to understand, at the 
earliest possible stage, whether an idea is worth developing further. ‘’ One of the marketing problems 
that affect most businesses is poor market sizing. Proper market sizing facilitates good market plans and 
leads to the success of businesses. The solution to the problem of poor market sizing is to recruit experts 
to do research that relates to the size of the market. Besides, there is the need to have realistic forecast. 
Furthermore, adequate market research needs to be done to ensure that goals are achieved within the 
organization”. 

Kamau Irungu introduced the Porters value chain analysis, this segment outlined the importance of value 
chain to the African market and how participants can add value to their initial ideas as a way of growing 
their business ventures. The end goal of a VC analysis is to create a competitive advantage for a company 
by increasing productivity while keeping costs reasonable
‘’Because of the ever-increasing competition for unbeatable prices, exceptional products, and customer 
loyalty, companies should continually examine the value they create to retain their competitive advantage’’

Dr. Karanja is the co-founder of Villgro Africa, a company that aims at developing innovators and linking 
them with the right investors for their patents to hit the markets. He was also the facilitator and moderator 
of the bootcamp, his lessons were centred around the mindset of investors, which is an important aspect 
for innovators to be familiar with when looking for people and entities to invest. 
On the last day of the bootcamp participants got the opportunity to present their final products to a panel 
of judges, which was guided using strategies they got from their mentors. Five teams were announced as 
winners.

AMRS Newsletter : Issue 4
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RWANDA HOSTS THE THIRD ARSTI FORUM 
BOOTCAMP

for Africa, Origin, MasterCard Foundation and African Materials 
Research Society also present in the meeting was Philips, 
Incubator Nest, Botswana Institute for Technology and Research 
Innovation, African Bio medical Consortium. The meeting was 
attended by representatives from different Africa member states, 
as shown by the diagram above.  The 1st origin Mastercard youth 
innovation bootcamp spearheaded by Victor Konde, Dr Samuel 
Chigome, Dr Robert Karanje and Dr Edwin Khundi who gave 
respective welcome remarks and introduction of the initiative. 
Jean-Paul Adam who is the Director for Technology, Climate 
Change and Natural Resources Management in the United 
Nations Economic Commission for Africa officially launched the 
bootcamp which he stated that the main achievement they are 
aiming to get at Origin is to create a community of innovation, 
partnerships and bring together youth innovators across Africa. 
He outlined that the objective is to beat the challenges brought 
about covid 19 in the economic mechanism of Africa and 
innovation.

The third Africa Regional Science, Technology, and Innovation 
Forum Bootcamp focused on disruptive emerging technologies 
and their applications in energy and water for sustainable and 
Inclusive development for Africa was held in Kigali, Rwanda 
virtually from 21-25 February 2022. It was attended by over 
239 attendees coming from all regions of the African continent.
The ARSTI Forum Bootcamp was organized by the Government 
of Rwanda, under the leadership of the Ministry of Higher 
Education, Innovation, Science and Technology Development 
in partnership with the United Nations Economic Commission 
for Africa (UNECA), the United Nations Educational, Scientific, 
and Cultural Organization (UNESCO), and the Department of 

African Materials Research Society. Over 239 attendees, 
representing the African Members States, the United Nations 
agencies, academia, civil society, the youth, marginalized 
groups, people with disabilities, and the private sector, were in 
attendance. The ARSTI Forum showcased efforts that the public, 
private sector, and individuals are deploying to accelerate the 
implementation of Sustainable Development Goals. To fully 
maximize the potential of Africa’s demographic dividend it 
was recognized that it was imperative to include and involve 
the youths in the proceedings from planning to execution and 
follow-up. Women make up almost half the global population 
and have been historically marginalized in STI disciplines. 

As such, there is a need to ensure that there is gender equality in 
STI, not only because it is a fundamental human right, but because 
respective countries and the region will benefit more from the 
diverse workforce. Disruptive technologies have the potential 
to transform Africa’s economy, through increased productivity. 
There is a great need for Africa to take advantage of these 
emerging technologies in energy and water, such as 3D printing, 
Artificial Intelligence, drones, big data, robotics, nanotechnology, 
and biotechnology for socio-economic development.
The main objective of the Bootcamp was to expose the youths 
to different approaches to address community and global 
challenges, using the latest advanced emerging technologies 
and their applications in addressing challenges faced by Africa 
in energy and Water. The training sought to expose the youths 
to the technologies, which are being minimally exploited in the 
context of Africa, and push them to think outside the box, as 
they attempt to solve present and future problems.

       Fig 1: UNECA TCND director Mr Jean-Paul Adam giving opening remarks

(Will send other partners logos 
involved)
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6

AMRS Newsletter : Issue 1

6

AMRS Newsletter : Issue 4

The forum was official opened by the UNECA TCND director 
Mr Jean-Paul Adam  who expressed gratitude to Rwanda 
government for hosting this year’s Africa regional science, 
technology, and innovation forum Bootcamp which is focused on 
disruptive Energy and Water Technologies and Innovations for 
Sustainable and Inclusive Development and he also expressed 
his profound gratitude to the partners that have made this 
Bootcamp possible including Government of Rwanda, UNESCO, 
UN Technology Bank for  the least developed countries Africa, 
African Materials Research Society; International Atomic Energy 
Agency,  and the Department of Science, Technology, and 
Innovation of South Africa. 

He noted that these forums are important in accessing how 
far Africa is, in attaining sustainable development goals, and 
identifying gaps. Most importantly these forums are made to 
help create frameworks that would bring African solutions to 
the fort. Even though Covid-19 has exposed the limitations of 
sustainable development models, opportunities have emerged 
as we have seen African innovation has come to the fall in 
fighting the covid-19 pandemic, and the public health sector has 
availed funds in response to the disease. He said that the major 
barrier is lack of investment, which will be the main discussion 
in these forums even though it holds the biggest opportunities. 
Alongside development, we need to have the right ecosystem 
that would allow young innovators to take their ideas to the 
market by developing sustainable value chains and value addition 
across the continent.

Dr. Samuel Chigome Gave a brief background on the UNECA 
boot camps that are linked to the African region of science, 
technology, and innovation forum adding that UNECA 
organized the first innovators’ competition and design school 
in 2012, where these competitions were then done annually. 
They then started organizing boot camps with the first being 
hosted in Victoria Falls (Zimbabwe) in February 2020. This boot 
camp aimed at exploring different approaches in addressing 
community and global challenges using advanced technologies 
linked to the 4IR. The 2nd one was hosted by Congo, Brazzaville, 
and was also linked to 4IR WITH a focus on exploring the use 
of nanotechnology and exploring health technologies for the 
development of Africa. In August 2021, UNECA collaborated 
with AMRS where the focus was on the use of nanotechnology 
in addressing the sustainable development goals, specifically 
focusing on health, energy, agriculture, and water. In November 
2021, there was Origin Bootcamp, which was mostly a 
partnership between UNECA, the MasterCard Foundation, 
ORIGIN, and AMRS. 

The Origin Bootcamp was focusing more on the source of 
the problem being addressed and placed more emphasis on 

equipping students on the business aspects. For the current boot camp, 
the focus is on two areas, water, and energy.
Rwanda is a country that Is developing itself into a knowledge-based 
economy, with a population of 12 million it is the 2nd fast-growing 
economy in Africa, and this has been made possible by being greedy 
in the Information Technology realm, it has achieved about 95% of 4G 
LTE network coverage nationwide. Rwanda has the most women in 
parliament and a gender-balanced cabinet in the world, this is a highly 
decorated country that has turned its misfortune for the last 20 years 
into a great deal of fortune. 

A lot was learned from the success story of Rwanda from this forum. 
It is a country that is committed to pan-African integration and plays 
an active and convincing role in key regional and global initiatives, most 
importantly countries and organizations should be prepared to forge 
partnerships from this Bootcamp.  Prof Makeka who is the Director 
of Science, Technology, and Innovation (DSTI), MoE, Government 
of Malawi outlined that we need to evolve as the evolution theory 
suggests. Of late engineers, designers, researchers, etc are transforming 
lives that were not engaged a few years ago. 

The global continental voices on research for science, technology, 
and innovation prompt governments to adopt instruments such as 
the STISA 2024 and be domesticated in our systems. He quoted a 
speech by President Kwame Nkrumah’s first speech at the foundation 
summit of the Organization of African Unity, which he specifies as a 
unifying word of encouragement on the development of technology in 
advancing the wheel of development in the continent that has so many 
challenges yet so rich. 

He further noted that the evolution of daily time spent using social 
media has increased for the youth, the question is. Is the time spent 
online is it productive or just for leisure? 22/40 potential SADC value 
chains mature for industrialization, so it is crucial to have University 
programs that align with such value chains, such as energy storage, 3D 
printing which have limitations on morphology hence the need for 4D 
printing, quantum computing, and cyber security. He noted that key 
projects with strong digitalized education would bring teachers and 
learners together. To enable digitalization, we need electricity in every 
form.

Fig 2. Esther Kunda giving her presentation on innovation state of Rwanda
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The forum also had a session on integrating innovation and 
entrepreneurship through mobilization of resources for success, 
this was delivered by Dr Robert Karanja who is the co-founder 
of Villgro Africa a company that aims at developing innovators 
and linking them with the right investors for their patents to 
hit the markets. He illuminated the attendees on the success 
steps needed to be taken for the success of one’s innovative 
idea, which is through proper planning and assessing the need 
for that innovative idea and what is it going to improve in our 
communities. 

Dr. Karanja illuminated that there are critical financial gaps for 
impact start uppers with Initial spending, committed to creating 
preliminary conditions and on market preparation, is not 
recovered. But then he believes that philanthropic funding can 
play a critical role in closing the gap, through the practice of 
philanthropy for impact enterprises. He stated that governments 
also play a role in this perspective to assist and get ideas of 
the country that would grow the economy. Governments 
encourage young and impact entrepreneurs to develop strategic 
and depressed areas. 

Most entrepreneurial ventures fail long before the core 
technology can be brought to the marketplace because of 
disconnects in performance and usability measures such as 
accuracy, cost, complexity, assay stability, and time requirements 
between technology developers’ specifications and needs of 
the end-users. By going through a clinical needs assessment 
(CNA) process, developers will gain vital information and a 
clear focus that will help minimize the risks associated with 
the development of new technologies available for use within 
the health care system outlined by Ms. Makobore who holds 
an MSE in biomedical engineering. Most diagnostic product 
development builds on existing platforms or creates new, usually 
improved versions of existing products. It also usually aims to 
add analytical targets and improve assay performance and utility.

The third day and fourth day of the bootcamp had session 
on energy where we had compelling presentation from Dr. 
Kojo Appiah, an Engineering Advisor at Analog Devices, also 
a Co-founder of Kata Solar Ltd. His presentation was about 
Decarbonizing Energy & Power Systems which he stated 
that it’s an opportunity for ‘Deep-Tech’ Entrepreneurship & 
Incubation in Africa, a field worth exploring as it holds so many 
promises for tomorrow mentioning that there is a dire need 
to help Africa where there are developmental capacity gaps to 
minimize reliance on colonial structures which are unsustainable. 
He particularly mentioned that there is a funding gap for deep 
tech, adding that it is necessary to create an environment where 
deep tech would flourish as there is a need to solve bigger 
issues now as opposed to evolutionary, through financing being 
mobilized and technologies being applied. 

Qualitatively, deep tech is a measure of how difficult it is to 
distribute a technology, how much expertise one needs 
to apply/research the technology, and how risky it is to use/
acquire that technology. Emerging technology that promises 
to disrupt energy business models was the topic that was 
brought to everyone’s attention when Engineer Catherine 
Nyambala from Kenya: Energy innovations, as she took the stage. 
She spoke about renewable energy and the electric vehicle 
revolution where sales of EVs are promoted over internal 
combustion engines. She further spoke about the need for 
the world to come together against climate change as well as 
business opportunities associated with that and accompanying 
skills required. some of the business opportunities explored 
include capacity building, design of systems, standardization, 
implementation and installation, operations, and maintenance, 
regulations including tariffs, development of billing systems as 
well as Monitoring of emission reduction to assess how much 
carbon dioxide was reduced.

The bootcamp forum had 9 groups consisting of grouped young 
innovators from different regions of Africa. The participants had 
different qualifications and background in science, technology, 
and innovation so they were put to the test to come up with an 
innovation on disruptive technology that would solve challenges 
faced in water and energy sustainable development through 
out the bootcamp. The groups were each given a mentor to 
guide them in developing their pitches, this was done robustly as 
the participants had a chance to present their unrefined ideas 
to the attendees for feedback and improve before the final 
pitch in front of their panel of judges. The groups were hosted 
through breakout rooms via zoom, and they also had a chance 
to interact through WhatsApp beyond their wee hours of the 
bootcamp. Three groups on the final day were announced the 
winners of the 2022 youth innovation design Bootcamp, and 
they would be awarded further mentoring through UNECA 
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and its partners, they were also awarded a price money of $100 each. Mr Jean-Paul Adam and the ministry representative from Rwanda were 
highly delighted of the ideas that these young innovators presented as they addressed the immediate challenges that Africa is facing, and they 
were confident that their ideas will see the light of day to take the challenges head on. Science, Technology, and Innovation are central to the 
successful implementation of the SDGs and the AU Agenda 2063. These Agendas call for transformational change in many sectors such as 
health, energy, climate change, food security, mobility and transportation, ICTs, water, sustainable cities, and others. A complicating factor is 
that all these transformations need to be made almost simultaneously, adding further to the complexities in deali

ng with them. To manage these complexities our science must be smarter. It calls for a strong positioning of science as a foundation for the 
successful implementation of the SDGs. It calls for strong science to inform policy and for strong policies for science. It calls for a catalytic 
role of STI to help leapfrog sustainable development in Africa. Regional and International collaboration has been highlighted as the beacon 
for African development in the African free trade area, the delivery of presentations in the Bootcamp has attested to the importance of 
collaboration hence the need to have these forums annually. The cooperation agreement between African Materials Research Society has 
come at a pivotal time where Africa is in dire need of regional collaboration and breaking barriers that hold African researchers back in terms 
of funding, accessing of labs, and others.

Fig 3: Participants attending the virtual bootcamp
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AMRS JOINTLY HOSTED WEBINAR ON (TOWARDS 
SUSTAINABLE ENERGY FOR AFRICAN DEVELOPMENT)

The development of the Electric car as an alternative mode 
of transport in Africa, has governments pulling their sleeves up 
to not let this emerging technology pass them, an opportunity 
for the leading country in such development to control the EV 
market, it’s a race that in the scientific world is welcomed and 
appreciated as it will open a lot of doors for some patents that 
are seating in the labs. Africa just like any other continent in the 
world is being hit by global warming, shifting its development 
agenda from passive aggressive to a sustainable approach, which 
sees Africa who is rich in natural resources such as fossil fuels, 
having to find alternatively safer ways to use its vast resources 
thus the development of the EV in the continent. 

Few countries in the continent heeded to this developing 
technology, for its value chain opportunities that can also alleviate 
challenges in food security, health, and clean water delivery. 
Botswana was one the countries to make a bold statement in 
its attempt to build its own EV, with its abundance deposits of 
copper, Nickel and coal, the country is in its right to explore this 
emerging technology.

The vision and development of sustainable energy in Africa 
prompted African Materials Research Society to engage with 
Botswana Institute for Technology Research Innovation jointly 
hosted a webinar on the 09th of November 2021, which brought 
the noble peace prize winner as a plenary speaker on the theme 
“Towards Sustainable Energy for African Development”. The 
African Materials Research Society stands to promote materials 
science in Africa through multidisciplinary collaboration, by 
hosting such webinars to inform and educate on the latest 
materials science innovations. 

In 2017 Botswana Institute for Technology Research and 
Innovation hosted AMRS and pledged support towards the 
organization, and thus far we see both institutions working hand 
in hand in the continent and world stage to promote excellence 
and information exchange in materials science. The webinar 
was moderated by Dr Samuel Chigome who is the president 

On that note, the webinar hosted Prof Michael Stanley Whittingham, 
who is a key figure in the history of the development of lithium-ion 
batteries, which now are used in everything from mobile phones to 
electric vehicles. He discovered the intercalation electrodes in the 
1970s for the first time and thoroughly described the concept of 
intercalation reaction for rechargeable batteries in the late of 1970s, 
it is imperative to mention that Prof Whittingham holds the original 
patents on the concept of the use of intercalation chemistry in high 
power-density, highly reversible lithium-ion batteries. And he invented 
the first rechargeable lithium-ion battery, patented in 1977, and 
assigned to Exxon. 

In his presentation titled “Lithium Batteries: From a Dream to Enabling 
a Clean Fossil-Free World” the 2019 Nobel Prize in Chemistry 
winner shared the history of Li ion battery development from its 
inception and the journey of developing it better as years passed, 
also seeing the Lithium battery became an everyday energy solution 
for numerous applications. Prof Whittingham was put to stage to 
answer on the future of Lithium battery in the next 5 years and 
he boldly answered that the lithium battery will be here for maybe 
the next 10 years as currently work and research is being done to 

of African Materials Research Society and BITRI was represented by 
its Board Chair Mr. Edwin Elias who gave us the opening remarks and 
opened the webinar proceedings. The webinar had attracted magnitude 
of people from different multi-disciplinary fields in the world, not just 
only in the continent of Africa. It had attendees from Pakistan, United 
States, Canada; and Finland just to mention the distribution of how it was 
received in the world stage, see the chats below.

FIG 1; A map showing country representatives

Prof Stanley Whittingham
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improve the efficiency of the lithium battery. His message to 
Africa was that the continent has all the resources to implement 
these technologies, mentioning countries like Botswana who 
have copper nickel and South Africa with metals and other 
African countries with these resources needed to develop the 
lithium batteries. Mentioning collaborative efforts as the key to 
unlocking the technological development potential of Africa.

The solar cells conundrum lead by Prof Mmantsae Diale, as 
the second plenary speaker of the webinar, a lot different from 
the Lithium battery talk, she brought a relevant phenomenon 
that is at the center of sustainable development of Africa. In 
her opening presentation Prof Mmantsae Diale alluded that in 
Africa the problem is not just an energy issue but a climate 
change issue, as Africa needs to take lead in cleaning the 
environment. Africa faces challenges in capaci-ty building for the 
continent to play a pivotal role in developing these technologies. 
She highlighted that Silicon solar panels that are currently in 
the market are expensive for communities in the rural areas 
compared to halide perov-skite solar to use as their source of 
energy. Perovskite Solar cells in 2009 obtained a 3.8% highest 
efficiency but today they have over 25% solar efficiency. The 
Structural formation of 3D halide perovskite transforms with 
changing tem-peratures, they are also offer affordable for poor 
and rural area communities to meet their energy needs. She 
out-lined that they are factors limiting these research and 
patents to hit the market due to being compared to the well-
established Silicon solar cells which includes stability, scalability 
reproducibility. 

Why the recommendation of 3D halide perovskite? Because 
of their excellent optoelectronic properties, such as long 
carrier diffusion length, high defect tolerance, high light trapping 
ability, high quantum yield, high mobility, and low non-radiation 
recombination. In their lab as part of their highly intensive research 
they are working on lead iodide (PbI2)-rich halide hybrid (HH) 
me-thylammonium lead bromide/iodide (MAPb(I1-xBrx)3) 
thin films were synthesized by stacking methylammonium 
lead tri-bromide (MAPbBr3) on methylammonium lead tri-
iodide (MAPbI3), both grown by sequential physical vapour 
deposition. The structural, optical, morphological, and electrical 
properties of the HH thin films were studied as the thickness 
of methylammonium bromide (MABr) was increased from 300 
to 500 nm.

The last speaker to grace the webinar was the young Nigerian 
born Prof Chibueze Amanchukwu, who is an assistant professor 
at University of Chicago, his discourse was enabling 
energy-dense lithium metal batteries with novel electrolyte 
design. He reiterated on the lithium battery talk by Prof Michael 
Stanley Whittingham, but his emphasis is on the novel electrolyte 

design portion. He stated that they hold big dreams for the revolution 
of the lithium battery as it can power Electric Vehicles, integrate solar 
and wind energy efficiency, all these realities can be made possible by 
the Lithium-ion battery. 

Nevertheless, the implementation of Li metal batteries is plagued by 
their poor cycle life, Uncontrollable side reactions between Li metal and 
electrolytes form a chemically unstable and mechanically fragile solid–
electrolyte interphase (SEI). The SEI easily cracks during cycling, leading 
to dendritic growth, ‘dead Li’ formation and irreversible Li inventory 
loss. Electrolyte engineering tunes both the SEI structure and chemistry, 
making it a critical and pragmatic approach to enabling Li metal Anodes. 
He stated that for a promising electrolyte, several key requirements 
must be simultaneously met; consistently high Coulombic efficiency 
(CE) to minimize Li loss, including in the initial cycles; functionality under 
lean electrolyte and limited-excess Li conditions for maximum specific 
energy; oxidative stability towards high-voltage cathodes; reasonably 
low salt concentration for cost-effectiveness and high boiling point and 
non –flammability for safety and processability. His work is targeting to 
improve the efficiency of the Lithium battery for generations to come.
Even in the advent of covid 19, the webinar was welcome development 
by many attendees as it brought illuminating information on some of the 
emerging technologies that we all need to be paying extra attention to. 

These emerging technologies holds the African hopes that slowly 
but surely the continent will be able to tackle some of its pertinent 
challenges, waiting devour our communities. The exchange of knowledge 
about the Lithium battery and the development of perovskite solar 
cells, showed that the continent has rich knowledge and expertise to 
implement these technologies. It’s up to institutions as AMRS and BITRI 
to keep advocating for the development of science in Africa, and open 
doors to the scientific world to share their ideas with the rest of the 
world.

Prof. Mmatsae Diale

“MOLECULAR MOTORS”
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Prof Benard Lucas Feringa completed his PhD in chemistry in 
1978. He then worked as a research scientist at Shell in the 
Netherlands and at the Shell Biosciences Centre in the United 
Kingdom (UK). He won the nobel prize in chemistry 2016 for 
the design and synthesis of molecular machines. He was affiliated 
with the University of Groningen, Groningen, the Netherlands 
at the time of the award. 

Prof Feringa presented a public lecture on nanomachines on July 
2022, during the online seminar organized by African Materials 
Research Society (AMRS), Gaborone, Botswana. The public 
lecture is part of the recent corporate agreement between 
AMRS and the UN Economic for Africa in 2020 to work 
together to promote nanotechnology in Africa.

Professor Feringa talked about the ‘nanocars’ molecular motors 
and nanomachines that are linked to nanomedicine, which he 
is certain that it will change our future. Why do we need these 
nanomachines? Why do we need nanorobots? Why do we need 
molecular motors? 

He gave examples of airbags and smartphones, that nobody 
predicted that it would happen anytime soon. The build of 
an airbags carrying four hundred people across the ocean at 
1000km/h and smartphone that combines mobile telephone 
and computing functions into one unit. 

He said it was Professor John Goodenough, who won the noble 
prize, along with his colleagues formed the lithium battery, in the 
1980s, 40 years ago, that makes it possible that we can power 
our smartphones and electric vehicles (EVs) today.

Prof Feringa stated that the art of building small molecules and 
materials, was out of passion for making molecules through 
chemical synthesis and as a synthetic chemist. He said his team 
design their own molecular world, by making new molecules, 
new materials, new properties, and new functions. 

He gave an example of “Taxol / paclitaxel” which is an anticancer 
drug that is built on natural compounds which also comes from 
trees and trunks in the continent of Africa.

He said a molecule is a molecule, understand the periodic table 
of the elements which are of course the elements that built 
everything around us, including the material in our own body. 
The elements in the period table taught him that he can use 
them to build molecules and materials, organic materials built 

on carbon, materials built on silicon like solar panel, all the material that 
he uses and the inorganic materials, our electronics, etc. He said Africa is 
quite rich in many of these elements which are so important in building 
modern materials for society, for instance smartphone. 

He said it was Richard Feynman in 1959 who said there is plenty of room 
at the bottom so what he meant is electronics, computer science goes 
down in size, the chip technology has gone down and down and now 
there’s features in our chips, in our smartphones of 10, 20 nanometres. 
But nature builds up things from atoms and molecules. 

So, in the modern society we have things like drugs, cables, and cars 
and also clothes, but all this is static, it does not move. But our body it 
is full of motion. We have all these moving objects like the machines, 
like the rotary motor in the cell membrane, like the bio-motors that 
transport things in our cells, the ribosomes which is a tiny robot that 
makes the proteins in your body. The bacteria flagella motor makes the 
bacteria makes it possible that the bacteria swim in your body or the 
optical switching in your eye and information storage system. He said 
his team built molecular switches using this artificial molecule that can 
switch between two zeros and one. Allowed them to see the artificial 
material with the left-hand molecule and the right-hand molecule, which 
can switch between the two states.

Molecular motors as a smart pharmaceutical

Traditionally, the doctor or hospital provides a patient with an active 
medication or pharmaceutical product to treat disease. His team is trying 
to use a molecular motor as a smart pharmaceutical, in this case the 
patient will be given a molecular product that is inactive and that can 
be activated on the spot or site of infections or tumour. As a result, the 
therapeutic action will be of high precision.

According to the World Health Organisation (WHO), bacterial resistance 
is one of the humanity’s ticking bombs. Chemotherapy to treat cancer is 
known to cause side effects. 

So, his team has built something like an antibiotic with a light switch, 
which can be switched on and off the antibiotic activity. In vitro study on 
a bacterium showed bacteria do not grow at all when we switch on the 
light and the switch automatically off when it has done its job.

Movement of the molecular “Artificial” motors

The molecular motor is not a switch, it is something that travels and 
pushes something out of equilibrium. The molecular motor with an 80Pa 
can rotary, and spin. It rotates in unidirectional sense, and this is key to 
designing a molecular motor.

How do control rotary machine? And how to control left and right in 
the nanoworld?

Prof. Mmatsae Diale

Professor Benard Feringa gave a 
lecture on nanomachines 

“MOLECULAR MOTORS”
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In order to make it move, the team has used the mirror image 
symmetry of the DNA and take advantage of the unique handling 
of left or right to build our molecular motor and have it spinning in 
a unidirectional sense. The tiniest motor in the world was less than 
1 nm in size and could rotate or fluoresce when stimulated by a 
specific wavelength of light. The molecular motor was able spinning 
around left hand or right hand when he can control the direction, 
clockwise or anticlockwise, forward, or backward. Four steps make it 
possible, that it can rotate in a unidirectional sense.

Two photochemical steps double bond isomerisation to helix 
inversions and they make it possible that it can rotate. Fuel energy 
comes from the light, it is light powered. And it is choral, it has the 
symmetry that it is either right-handed or left-handed so they can 
rotate clockwise or counterclockwise.

Nano-submarine as a smart pharmaceutical

Prof Feringa also build the nano-submarine a carbon-based materials 
like graphene, and carbon nanotubes that can make autonomous 
movements, etc. The nano-submarine was developed by adding an 
enzyme as a catalyst to a carbon-based material such as the nanotube. 
Sugar and glucose we used as fuel and light as an energy carrier.

In future, nanotube or nano-robots as nano-submarine will be 
injected in the blood veins in our body to detect a disease, cell, or 
repair or delivery drug exactly on the spot. In 50 years from now 
they will be this kind of nano-robots that a surgeon in the hospital 
will inject in your blood vein and it will transport a drug to the right 
spot that will have to be healed with high precision in your body or 
it will repair the biological material in your body. 

Prof Feringa said “The best way to predict the future is to invert it”

Artificial muscle
Muscle they work due to that these filament glide with respect to 
each other. The biomotors make it possible that these filaments 
move and also make it possible that one can able to lift an arm and 
wave hands. Prof Feringa said his research group has built a molecular 
motor with a kind of soap detergents, which can dissolve in water 
and aggregate and form fibres to make an artificial muscle.

His team has also developed a nanowindmill based on molecular 
motors, 2nm in size that help them to get electricity.
Molecular motors in Africa

Prof Feringa said he is convinced that in the field of material science, 
there are tremendous opportunities. The enormous possibilities, 
especially for African countries with all the natural resources and 
talents of young people, or young stars.

He said that young Africans should imagine the unimaginable, Africa 

is rich in many of these natural resources and elements in the 
period table.

The continent has 40 percent of the world’s gold and up to 
90 percent of its chromium and platinum. Africa is home to 
the world’s largest reserves of cobalt, diamonds, platinum, and 
uranium.

By Dr Steven Mufamadi, Research Chair in nanomedicine of 
the DSI-Mandela Nanomedicine Platform of Nelson Mandela 
University, and the founder of Nabio Consulting (Pty) Ltd. 
He holds a PhD in Pharmaceutics from the University of the 
Witwatersrand, Johannesburg, South Africa. Dr Mufamadi 
has received training in pharmaceutical nanotechnology 
from Novartis Pharma in Basel, Switzerland. He was a finalist 
for 2019/2020 NSTF South 32 Awards in the category: 
Communication award in 2020; and a winner in the bio-
communicator category at the Gauteng Biotech Fundi awards 
in 2017.
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The ARUA network of universities aims to enhance research 
through several channels including setting up Centers of Excellence 
(CoEs) across the African continent. The main drive is to establish 
initiatives that create a holistic ecosystem for partnerships and 
networking through ought the world to leverage resources for a 
greater impact.

 The 3rd biennial ARUA conference brought together experts 
from universities, research Institutions, governments, organizations 
etc., to discuss different steps that the African economies need to 
take to face global public health challenges squarely. The conference 
was jointly hosted by the University of Pretoria and the University 
of Witwatersrand and took place at the Future Africa Facility at 
the University of Pretoria. The 2021 conference was hosted as a 
hybrid event with physical and online participation.

This segment of the report focuses on the ARUA – CoE (MEN) 
Workshop which was hosted virtually, with a few people present 
.  The session was hosted and moderated by the Director of the 
ARUA CoE (MEN) Prof Lesley Cornish, a Professor at University of 
the Witwatersrand. The ARUA CoE (MEN) is currently hosted by 
the University of Witwatersrand and also includes the Universities 
of Pretoria, Nairobi and Ghana, together with the University of 
Dar es Salaam, Makerere University, Nelson Mandela University 
(although not an ARUA university) and University of Johannesburg 
(also not an ARUA university), with links to other non-ARUA 
universities in Africa. 

The targeted research focuses on the development of materials 
science and new technologies that would enhance the 
development of Africa, especially for materials and energy. The 
ARUA CoE (MEN) aims to become the hub for materials science 
and engineering universites in Africa, as well as to develop the 
necessary environment to build materials and energy research 
capacity and human capacity in Africa. It is working with the AMRS 
to achieve this, as well as with other players.

The main objective of the workshop was to strengthen 
communication within ARUA CoE-MEN and its stakeholders, also to 
give feedback on the achievements since the last ARUA conference 
(2019) and describe the challenges bought about the outbreak of 
the COVID-19 pandemic. Currently the CoE-MEN is structured in 
systematic thematic areas that are related to one another:
• Research on energy materials,
• Biomass and waste to energy,
• Recycling of waste, including CO2,
• Environmental pollution remediation materials,
• Construction and structural materials for a sustainable
             future,
• Improving the effectiveness and efficiency of materials,
• How society is affected by materials.

ARUA CoE-MEN has been growing despite challenges posed by 
COVID-19, with more universities in Africa are getting involved with 
the project themes that can help development which in turn can 
help against poverty and inequality. at alleviating extreme poverty 
and disease, fragile states and displacement, gender inequalities and 
food insecurity. These are aims are being championed by the ARUA 
CoE-MEN and UK Research and Innovation (UKRI) partnership, 
and ARUA CoE-MEN acknowledges the complexity of achieving 
sustainable development, and the interconnectedness of energy, 
materials and technology. 

ARUA CoE-MEN On the crush course of partnership, the noble 
Professor highlighted that they as organization have been looking into 
is partnering with the African Materials Research Society (AMRS), 
which she glorified its great milestone it’s been doing in to help advance 
African excellence in materials science. South Africa’s Department 
of Innovation is also interested in working with AMRS, and AMRS 
will be a conduit of information for the ARUA CoE-MEN where 
webinars and research information will be accessible through AMRS 
portals. In her presentation Prof Cornish was accompanied by Pro 
Rading of University of Nairobi and Dr Radhakrishnan of University 
of Pretoria. They also looking to partner with the Microscopy Society 
of Southern Africa (MSSA) to help Africa access microscopy better.

FIG 1: Map of ARUA Universities

       DEVELOPING HUMAN CAPACITY THROUGH RESEARCH FOR       
    AFRICAN DEVELOPMENT SOLUTIONS: by helping Africa to be 

globally Competitive.
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Prof Cornish described the challenges encountered due the 
COVIDd-19 outbreak which caused delays in their programmes. 
Some important contacts lost their jobs due to COVID -19. 
The Carnegie- ARUA Early Career Researcher programme was 
additionally delayed because of visa problems, which is hoped to 
be resolved subsequently.

Prof Rading gave a presentation on conversion of waste material 
at the University of Nairobi. They have a concept in converting 
waste plastic and quarry dust into usable products, such as roof 
tiles and paving blocks. They have thus far registered two PhD 
students, who have now made a reasonable progress in designing 
and procuring the specialized extruder. However, COVID-19 also 
slowed the project, and they ran out of funding, which is a major 
obstacle in Africa as a whole. Even amid their challenges, they are 
trying to turn those obstacles into opportunities by promoting 
advocacy by popularizing materials science among High School 
students.

The President of African Materials Research Society, Dr Samuel 
Chigome, who is also a senior researcher with Botswana Institute 
for Technology Research and Innovation (BITRI), presented his 
ideas on the AMRS mandate in promoting materials research in 
Africa. He stated the opportunities that are opening for African 
materials researchers as he announced that the AMRS with 
BITRI were appointed to be the International Union of Materials 
Research Societies regional office.

The two-hour workshop had participants locked on their screen 
as Prof Cornish continued describing the work and visions of 
the ARUA COE-MEN in developing research capabilities in 
Africa.  She showed that all aspects of our daily lives use and 
need material science, however,resources are almost getting 
depleted and introducing new challenges such as energy shortage, 
overpopulation and growing inequalities, but a solution is there in 
materials as they can help is all these challenges for sustainability 
and efficiency. She stated that beneficiation is important for Africa, 
value addition to these materials increases the value through 
branding, making semi products, instead of shipping all the raw 
materials outside the continent for processing. 

This has turned Africa into consumers of their own raw materials 
with hefty prices to pay. The presentation highlighted how 
consumerism is double edged sword: by creating jobs which 
bring needed development and wealth, which in essence would 
lead to reduced inequality, but consumerism can be detrimental 
as it can widen the gap between the “haves” and the “have-
nots”.  dditionally, there is increased carbon footprint from waste 
materials and efforts in meeting the energy needs of societies. 
The presentation showed that structures and properties of 
materials must be considered when choosing materials for specific 
applications, as well as availability, safety and long-term implications 
on the environment. The message that is been derived across is 
that its important to observe and choose materials carefully and be 
aware that most materials feed on to one another depending on 
the desirable input we are looking for, like building engine turbines 
a combination of materials is used with different properties and 
structures.

ARUA CoE-SM is combining expertise in different techniques, as 
well as access to equipment to help fostering collaboration and 
reduce the silo mentality of competing with one another. This is 
where the idea of the AMRS and ARUA partnership comes in for 
cooperation as AMRS is the hub for promoting materials research 
in Africa. A changed mindset is needed to bring the Africa we want 
into reality, and this can be fuelled by rewarding innovative ideas 
from students as well as papers. Collaborative efforts will only be 
possible if everyone involved participate rather than standing on 
the side-lines.
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WORKSHOP ON A TRANSFORMATIONAL AFRICA-U.S. 
STEM UNIVERSITY PARTNERSHIP

The National Academies of Sciences, Engineering, and Medicine 
coordinated a virtual workshop on March 14-16, 2022, convening 
key partners from African and US organizations, institutions, and 
governments to discuss how best to support African universities, 
under the aegis of their governments, related NGOs, and 
partnership initiatives (e.g., ARUA, AAS, PASET etc.) to become 
more effective research universities in the STEM fields broadly 
defined. A key goal of the workshop was to launch a 
medium-large scale Africa-US engagement initiative that grows 
the capacity of African university STEM programs to impact 
African economic development, address the challenges of climate 
change and sustainability, and exploit the opportunities created 
by the digital revolution. 
Much work has been done by African governments, often with 
support from US-based foundations, to develop their university 
systems. Those include PHEA with more recent work through 
HERANA and PASET. Increasingly, African universities and 
their governments recognize the benefits of partnering with 
researchers at universities in other countries as well as with their 
regional private sector. Research capacity has begun to blossom 
through the African Centres of Excellence (ACE) program, 
supported by the World Bank. 

Programs and initiatives through the African Academy of 
Sciences, the African Research Universities Alliance, the Coalition 
for African Research and Innovation, the Alliance for Accelerating 
Excellence in Science in Africa and the Consortium for Advanced 
Research Training in Africa are likewise expanding capacity in 
research and development in several STEM and health-related 
fields. The Regional Scholarship and Innovation Fund, set up by 
PASET is the first pan-African pooled science fund supported 
by African governments and donors, which aims to have an 
endowment to enable sustainable financing of doctoral and 
post-doctoral research as well as innovation, focusing on specific 
thematic areas of importance to the continent’s development. 
Increasing the participation of women has also been a priority 
for these programs. 

Now is the time to capitalize on these Africa-led efforts and 
contribute to the development of high calibre teaching and 
research in relevant STEM fields in African universities, based 
on both intra-regional and international collaboration. Recent 
capacity building programs have focused individually on scholar 
exchanges, summer schools, curriculum building and so on, often 
in targeted areas such as health and agriculture. We believe 

that a synergistic approach capitalizing on these efforts will have 
even more impact. We envision a next-generation US-Africa STEM 
initiative that will build to at least USD $10M/year over a period of 
10 years, and that leverages the interconnected nature of a group of 
three programmatic areas: institutional transformation in teaching and 
research administration; joint Africa-US education and research; and 
network building. 

This will be achieved through a long-term partnership between 
a consortium of US universities and a group of African universities, 
supported by governments, the private sector, and philanthropies. To 
provide the groundwork for a new sustainable initiative between the 
US and African nations, we are convening key leaders for a 3-day virtual 
workshop, hosted by the National Academies of Science, Engineering 
and Medicine. The first session will focus on reviewing experiences, 
achievements, and best practices of recent large-scale initiatives to 
build STEM research and education capacity on the continent. 

The second will identify the main priorities for joint work and potential 
innovative modalities for collaboration between US and African 
universities. The final session will bring together senior public officials, 
university leaders and private sector champions from both Africa and 
the US, signalling a strong joint commitment to the initiative. An outline 
for next steps will be generated, including fundraising for the initiative 
and a follow up meeting on the continent. Workshop participants will 
include lead representatives of all key sectors: African governments 
(e.g., Botswana, Cameroon, Ghana, Kenya, Morocco, Nigeria, Senegal, 
Rwanda), African universities (e.g., Makerere University, NM-AIST, 
Mohammed VI Polytechnic University, University of Ghana), African 
partner NGOs and partnerships (e.g., PASET, ARUA, ANSTI, AAS, etc.), 
industry representatives (IBM, OCP), funding agencies (e.g., World 
Bank, USAID, NSF, and other public and private research funders).
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Anne Petersen, Co-chair of workshop and Chair, Policy, and 
Global Affairs Committee, NASEM warmly welcomed all to 
the national academies of science, engineering and medicine 
or NASEM workshop. She was thrilled by the response to the 
workshop because it will take all with a passion for improving 
African and US universities through partnerships and networks 
to achieve sustainable impact, a major principle of the future 
activities is to be firmly bilateral. The workshop aims to engage 
expects in important stem efforts with similar goals that would 
leave a stronger fabric, to create a sustainable change. The 
proceedings are focused on what we can learn from the most 
effective initiatives and existing networks in stem research and 
education. 

The Executive Director, Policy and Global Affairs Division, 
NASEM Vaughan Turekian delivered the welcome remarks 
by appreciating the team efforts they have placed to host 
this workshop outlining that the team really is focused on 
doing exactly the types of things we’re going to learn from 
in this conference, how to build the capacity to address so 
many of the major challenges that society faces that science 
and technology are critical to addressing, Including things like 
establishing academies of Sciences in Africa. Sajitha Bashir, co-
chair of the workshop made a brief presentation about the 
regional initiatives that have taken place in Africa, starting in 
2001 the then President of the World Bank, Jim Wolfensohn 
invited several African leaders, including Nelson Mandela to 
ask them what the World Bank can do for Africa.

 The answer was to establish world class African institutes of 
science and technology, like the Indian MIT and so on, it took 
the bank. In 2005 African leaders agreed to create a network 
of African Institutes of science and Technology and the African 
commission recommended partnerships and networks of 
centres of excellence for the past decade. 

The programs for the Academy of Sciences with the science 
granting consoles networks, and I also want to mention 
some efforts to build the digital and data infrastructure, such 
as the evolution of collaboration and an effort by African 
governments to create an Africa open science platform 
in  materials and minerals, energy, whether it faces new 
challenges, climate change, environment and where their new 
opportunities, such as in ICT and data sciences and, overall, we 
see limited financing per se infrastructure, equipment digital 
infrastructure, apart from the multilateral banks there’s very 
little funding for that faculty exchanges scholarships networks 
and so on, is also limited. The example of the Africa centres of 
excellence of the World Bank over $600 million 74 institutes 
and 50 Universities in 20 countries and we have some figures 
for PhDs masters research publications, the German program 

is also large but it’s very hard to get comparable figures for 
instance scholarships covers, short duration programs, as well as 
long duration programs so there’s some work to be done to see 
where we are.  An estimate of the outputs of coming to the US 
support which is in fact important because this is a focus of this 
workshop, the first. Funding for private sector, it contributes a lot.

 And in Africa accounts for about 40% of global us assistance and 
then US itself accounts for about 44% of the funding of theGrand 
scheme of things now the other aspects of US funded initiatives 
are that a lot of the STI support has been embedded in larger 
flagship programs like pep far you feed the future lessons for the 
future are that the funding must be sizable for a regional initiative 
you need long term engagement over 10 to 15 years that’s 
the minimum. African ownership and leadership are necessary, 
from the beginning and sustainability has to be built in from the 
beginning, and we need to build synergies with other initiatives to 
avoid duplication.

Partnerships in STEM research: Lessons from the past

Vice President for global affairs also professor of chemistry and 
physics at Rutgers Eric Garfunkel moderated the session with 
objectives to discuss the US and Africa successes and failures of 
past initiatives that have supported stem research in particular 
collaboration and to provide some sort of qualitative assessment 
and lessons learned from these programs. The panel discussion 
consisted of the following speakers:

Barnabas Nawangwe, Vice Chancellor,
 Makerere University

Hicham Fenniri, Mohamed 
VI Polytechnic University

Jackie Kado, Executive Director, 
Network of African Science Academies

Nelson Torto, Permanent Secretary, 
Ministry of Tertiary Education, Research, 
Science & Technology, Gov of Botswana
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Hicham Fenniri, Mohamed 
VI Polytechnic University

Jackie Kado, Executive Director, 
Network of African Science Academies

In his address the vice chancellor of Makerere university 
Barnabas Nawangwe mentioned that universities in Africa 
are increasingly being asked today about the relevance to 
the development challenges of the continent. So, in Makerere 
University they have established research agenda with five 
components which includes health, climate change, agriculture 
and the food security Energy and the youth unemployment. 

The most successful collaborations that Makerere had is the 
collaboration between the case Western reserve university, 
that has assisted in research and training for HIV/AIDS. he 
other partnership is the what is quoted the Alliance for African 
partnership which is initiative of the Michigan State University, 
it is a consortium of African universities with the day, of course, 
led by Michigan State University and the programs include 
the African futures recital leadership program away or the 
train the African researchers in the leadership of research 
and the advancing young women agribusiness enter promos 
and innovators and then also the people with the 19 public 
delegates series which we have been occurring gone through 
this a partnership. 

We button on point for active research studies, including 20 
NIH funded studies and to for better funded the training 
grants and the areas of research focus include infectious 
diseases particular HIV, malaria and others, cancer and the also 
the moment and mental health. Makerere University has a lot 
of initiatives and collaboration a with a lot of Universities in the 
United States, and this has produced quite great opportunities 
for Africa particularly Uganda in this context.

To empower Africa and empower talents in the continent, the 
university was designed initially it’s a new university started 
effectively 2017 so it’s five years old, but it’s been moving a t 
a very, very high pace and a lot of things have been done thus 
far, the university was created to fill a gap  between academic 
research industrial research industrial R&D there’s a huge gap 
between the two worlds, we know it as academics in the 
United States, highlighted by Hicham Fenniri,  of Mohamed 
VI Polytechnic University.  The University has real scale 
experimental platforms in different aspects of engineering 
stretching to Agriculture. 

It has agenda in various fields of information science, geology, 
mining, humanities, economics, and government and then there 
is the Africa Business School that deals with the marketing 
finance innovation management business analytics and so 
on and so forth. The University has existing partnerships 
and collaborations around the world with an ecosystem for 
research organisation. The university also has an ecosystem for 

entrepreneurs and the entire value chain from ideation all the way to 
commercialization.

Nelson Torto, Permanent Secretary, Ministry of Tertiary 
Education, Research, Science & Technology, Government of 
Botswana appreciated efforts in organising the workshop. Disheartened 
that Botswana was not recognised for discovering the Covid-19 variant 
Omicron. Thus, citing the great importance of collaboration especially 
with the US to help African entities to make strides. He also mentioned 
the significance of funding because most universities in Africa lack 
research capacity due to lack of funds. African governments are led by 
National development plans so that means governments are unable to 
input funds in some collaborations. One of Botswana’s collaboration 
approaches is based on student exchange programs and training of 
researchers e.g., the Stanford seed program. Other approaches include 
collaborations in HIV/AIDS, STEM, and liberal arts.

Jackie Kado, Executive Director, Network of African Science 
Academies in her presentation she was focusing on one specific program 
which is a joint initiative between African academies and American 
National Academy. The African sense academies development initiative 
was funded by the bill and Melinda gates for a period between 2004 
to 2014. Key lessons are that there’s need for flexibility in the funding 
mechanism itself because you cannot cut and paste American institution 
or two African institution within the continent. The output must be 
differentiated, and the interventions also needs to be differentiated, but 
above all is the fact that priorities must be led by the institutions that 
are serving as grantees. 

Another lesson she highlighted is the monitoring and evaluation skills, 
there had to be a component of learning, because what you do with the 
results after the MIT is done and dusted. It needs to be incorporated and 
built back into better processes and better initiatives. Academies needs 
to sort of evaluate and put in their own systems impact assessment. But 
besides that, to be able to communicate those findings well for those 
right actual individual actions could be taken, but also that the processes 
will be owned by their own Members in the process. The scientific 
landscape like we had in the continent, needs to be incorporated in 
academia work when we are looking at national priority. The idea to also 
engage national regional entities, for instance, the African Union, but also 
engage closely with global entities, like the UN organization.

 2014 when the program was winding up quite several new academies 
with us getting off the ground, because the value of academies was not 
eminent, but also to have a collaborative giant institution that are the 
custodian of the legacy of the Kenya program remains. Previously, I think, 
at this point I wanted to highlight what we’ve done in what we call the 
Leader project lira 20 3040 euro stands for leading integrated resets for 
Agenda 2030 in Africa.
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In conjunction with The African Materials Research Society 
(AfricanMRS), African Research Universities Alliance Centre of 
Excellence - Materials, Energy and Nanotechnology (ARUA 
CoE-MEN)  hosted an online Mini Conference on the 
19th of August 2022. The conference which  targeted at all 
scientists and researchers interested in materials, energy, and 
nanotechnology, and gave participants a chance to present 
their work online, and possibly help to obtain interest and 
some collaborations. 

The ARUA CoE-MEN is hosted by the University of 
Witwatersrand, and includes the Universities of Pretoria, 
Nairobi, and Ghana.  The Mini conference is on the development 
of materials and new technologies to benefit Africa. ARUA 
CoE-MEN’s range of research focuses, from fundamental to 
prototype devices, which should identify and develop new 
opportunities in an African context, e.g., minerals beneficiation, 
advanced manufacturing, off-grid energy technologies, housing, 
and materials recycling. 

Taking the African response to the Sustainable Development 
Goals (SDGs) into account (https://sustainabledevelopment.
un.org/), ARUA Nan-Mat will be contributing to Goal 3, 
Good Health and Well-being with projects that are aimed 
at improving medical implants, as well as to Goal 4, Quality 
Education, because one major focus of the CoE is to improve 
education, and to prepare better-equipped graduates.  The 
Centre will also help with Goal 5, Gender Equality and Goal 
10, Reduced Inequalities by closing gender and income gaps 
and being open to everyone interested in seeking a successful 
career in materials science.

It is supposed to act as a hub for small to medium size 
enterprises, which are so crucial in stabilizing the economy 
in many African countries.  In the long run the project should 
then make major contributions to Goal 8, Decent Work and 
Economic Growth; Goal 7, Affordable and clean energy; Goal 
9, Industry Innovation, and Infrastructure, as well as and Goal 
11, Sustainable Cities and Communities.  The CoE will seek 
to develop technologies in a local African context, and aim 
at robust, sustainable, and affordable technologies to promote 
Goal 12, Responsible Consumption and Production.   Of 
course, several different expertise’s are needed to run the 
various projects, and this is where Goal 17, Partnerships for 
the Goals comes into play. Once different products have 
been developed (e.g., alloys, processing routes…), then 

ARUA CoE-MEN and AfricanMRS HOST THE FIRST MINI 
CONFERENCE POST COVID-19 

more partnerships (many already identified) will be needed for the 
production and testing, and this could help to build partnerships with 
small businesses and industrial partners

The main objective of this webinar is to re- introduce ARUA CoE-
MEN post the pandemic and mainly to establish collaborations and 
partnership through this mini- conference. The conference proceedings 
were chaired by Humphrey R Sedumedi who is a reporter/Journalist 
with the AfricanMRS secretariat. The Mini- Conference attracted 120 
attendees from all over Africa, covering countries such as Botswana, 
Nigeria, Egypt, South Africa, Cameroon, Ghana, Senegal, Tanzania, 
Algeria, Rwanda, Zimbabwe, Mali, South Sudan, and Morocco. Globally 
the mini conference attracted attendees from United States of 
America, Colombia, France, and the United Kingdom.

The mini - conference proceedings were kick started by AfricanMRS 
president Dr Samuel Chigome highlighting that the main objective is 
to promote excellence in all aspects of materials research through 
a holistic approach to materials research by also focusing on policy, 
education, entrepreneurship, research and multisectoral linkages with 
focus on industry, university, and research institutes partnerships. He 
further discussed about the AMRS thematic areas in relation to ARUA 
CoE MEN and how each complement one another, also linking the 
conference theme of materials, energy, and nanotechnology. 

Dr Samuel Chigome outlined that AfricanMRS is being promoted 
to be the first ever IUMRS regional office in Africa allowing the 
organization to have a global linkage in terms of materials research. 
He further spoke about activities of AfricanMRS such as the strategic 
partnership with UNECA whose focus is to promote nanotechnology 
in Africa to address sustainable development Goals, with the program 
already having beneficiaries of the funding from the collaboration. Prof 
Lesley Cornish  gave an overview presentation and appreciated the 
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collaboration and successful hosting of this mini conference by AfricanMRS. In relation to the theme is to work on materials research to 
make Africa more self-sufficient and more competitive on the global scale. She highlighted about the organization coming to the end of 
their first lot of funding from the UKRI which is used for human capacity development. 

She mentioned that covid 19 affected their initial proposal to get researchers involved in workshops and rotating them as some team 
members succumbed to the disease while some took long to recover, making it difficult for the organization to achieve their goals. She 
went on to say that for this reason, the collaboration with the AfricanMRS is important. Moreover, she spoke about educating people on 
running software’s, writing winning proposals and on equipment use and operation using videos on equipment and possible collaboration 
with the original producers of the videos.

The mini conference hosted four plenary speakers, with Prof 
George Rading starting his presentation which was about 
dealing with the Menace of Plastic Waste and the Conversion 
of Waste into A Resource. The aim of this research is to make 
roofing tiles by blending waste plastic and quarry dust in 
Kenya. Following the presentation Prof Lesley Cornish gave 
her presentation on potential of titanium-based alloys with 
copper for dental applications, because copper has good 
antimicrobial properties. She explained the rationale behind 
the interest in Titanium based alloys is that they  have superior 
corrosion resistance, they have high strength with excellent 
biocompatibility and Lower elastic modulus. 

She highlighted the rationale behind the project is that in 
dentistry and orthopaedics there is a need to replace hard 
tissue and to mend broken bones  which need low density, 
high strength, good biocompatibility, and its capacity to 
integrate closely with the bone hence the titanium /  titanium-
based alloys are the solution. Prof. Mervin Naidoo gave his 
presentation on diamond which  continues to be at the 
forefront of exotic applications in Physics. An interesting factor 
in the application of diamond is the interest in its flaws at the 
atomistic level. Foreign atoms at substitutional or interstitial 
sites of the diamond structure can transform the material 
from an insulator to a semiconductor. The last plenary speaker 
to present was Prof. David Dodoo-Arhin on nanostructured 

semiconducting metal oxides for degradation of organic dye pollutant, 
explaining that Organic dye pollutants are sometimes released into the 
environment with wastewater from industries which make use of such 
dyes. In surface water, they contaminate the surrounding environment 
while their residue accumulates on land. These chemicals are noted for 
their toxicity to living organisms and they can cause cancers in human 
beings. In this study a relatively simple, long term and cost-effective 
remedy for dye pollution reduction was developed; with a focus on 
the use of semiconductor photocatalysis for the breakdown of the 
dye in water.
Apart from the main four plenary presentations that took 20 minutes 
each, researchers were given slots of 10 mins to present their work 
in relation to the ‘’materials, Energy and Nanotechnology’’ theme. The 
sessions attracted 21 researchers from all over the African continent 
taking the podium to present their work. The presentations covered 
across a multi spectoral of topics such as Synthesis and Evaluation 
of Alkyd Resins from Underutilized (Delonix regia and Theventia 
peruviana) Seed Oils, Synthesis and modification of Boron Nitride 
nanotubes using ion implantation, Promoting Green Energy Using 
Treated Organic Photovoltaic Cells just to mention a few. 

The headliners were given 10mins which has proven not to be 
enough, as some presentations had to be cut short, but attendees 
were provided with the opportunity to receive presentation slides of 
headliners by the AfricanMRS as a way of providing those collaboration 
linkages between researchers of the same thought.
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AFRICAN STRATEGY FOR FUNDAMENTAL AND APPLIED 
PHYSICS(ASFAP)

Condensed Matter and Materials Physics Working Group within the African Strategy for Fundamental and Applied Physics (ASFAP)
The African continent tends to be in the back of beyond when it comes to condensed matter and materials Physics, even though the 
region is opulent with all the natural resources, and its young population, is able to provide the continent with a huge potential to explore 
scientific research in particular physics. Condensed matter physics: seeks to understand how matter arises from a large number of 
interacting atoms and electrons, and what physical properties emerge from these interactions.

On the other hand, Materials physics: considered a subset of condensed matter physics, applies fundamental condensed matter concepts 
to synthetize materials to be used for different applications as in biology, energy, water purification, computing, electronics, gas sensing. The 
African Strategy for Fundamental and Applied Physics (ASFAP) initiative aims at producing a strategy for reforming and transforming the 
Fundamental and Applied Physics research, and Education in Africa for African Development.

A workshop was organized on 15th December 2021 by the condensed matter and materials physics working group involving Prof Balla 
Diop Ngom of Cheikh Anta Diop University, Dakar, Senegal; Prof David Dodoo-Ar- hin, University of Ghana; Dr Samuel Chigome, Botswana 
Institute for Technology Research and Innovation, and Prof Sonia Haddad, University of Tunis El Manar. The webinar was sponsored by 
African Materials Research Society and Laboratoire De Physique de la Matiere Condensée (UTM) in the quest to promote condensed 
matter physics applications in Africa.
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SPEAKERS

Prof.
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Prof. Nithaya Chetty Dean of Faculty of Science at Wits University who is also the vice president of International Union of Pure and 
Applied physics (IUPAP), opened with his presentation on modalities for growing materials science in Africa. He reiterated on the 
importance of Materials science for the continent of Africa. With abundance of minerals in Africa it is fitting for Africa to add value on these 
materials through science and innovation. He stated that it is important to understand the history and current trends in growing materials 
science for the future. Prof. Chetty acknowledged the pivotal role of African Materials Research Society as the pillar for promoting 
materials science and fostering the much needed collaborations among African countries. Yes in every good deed challenges will always 
be experienced such as poor funding for research and development but the key lies in collaborative work that exists within the materials 
science development in Africa.

Opportunities do exist in the realm of materials science such as getting more focused on academic excel- lence across all facets of 
material science, but whatever we do, it is done excellently to the world academic standards. He mentioned how public engagement is 
crucial in advancing the development of materials science such as government s and societies. In closing He encouraged the use of ICT 
infrastructure to host webinars, talks and workshops even virtual labs to reduce the costs of travelling and make such awareness available 
for everyone to access seamlessly.
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The 3 hour workshop was attended by more than 200 participants virtually globally, South Africa and Tunisia had the largest number 
of participants, not surprising though because of their foot print in the condensed matter physics world. This representation is the 
build up to Prof. Malik Maaza’s presentation on promoting condensed matter physics at a nanoscale on the syllabus. He stated that 
their initiative at NANOAFNET is aimed at evaluating how R&D and human capital development can promote condensed matter 
physics. They have specific areas looking at all the fundamental focuses of condensed matter physics. The father of Nanotechnology 
claimed that condensed mater physics is crucial as it the base of material science, hence this calls for the policy makers to invest 
heavily on condensed matter as it the brain of material science. He also highlighted new topics and hot topics that are centered on 
condensed matter physics in developing new generation of Nano fertilizers.

The participants of the workshop at this juncture were mesmerized by the two plenary speakers, as they wanted to engage both 
with questions and comments aimed at how condensed matter physics phenomenon can be explored by upcoming African 
Scientists, including efforts being done by different organizations in promoting this aspect. In addition Dr Samuel Chigome highlighted 
the role of African Materials Research Society how it is engaged at facilitating collaboration through accessing funding and providing 
opportunities for young upcoming scientists through boot camps and hackathons in materials science. Dr Assamagan gave a brief 
overview of what the African Strategy for Applied Physics is about, which is run by the African Physical Society. He stated that the 
African Strategy objective is to develop a strategy to increase African education and research capabilities, improve collaborations 
and inform international partners/policymakers on the strategic direction likely to impact African development. Another objective 
worth noting is that the African Strategy strives to set the foundation and framework to draw the participation of African physicists. 
Covid-19 has impacted the logistics of the African strategy but where there is a will there will always be a way, as webinars and 
virtual meetings have kept the dream moving forward.

On the contribution of African Materials Research Society, Dr Samuel Chigome emphasized the crucial importance of communication 
for the development of Africa. Highlighting the opportunities that have opened up in promoting materials science as AMRS has 
been selected to host the International Union of Material Science. He stated the thematic groups that individuals can get involved 
through their area of expertise in condensed matter physics.












