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Presentation Notes
Good Afternoon everyone. After the national and international public sector perspectives, we thought we would share with you the CSIR perspectives on the necessary elements to develop the biomanufacturing sector and how we have begun to do this through the biomanufacturing industry development centre.
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Presentation Notes
First of all I’d like to just set this scene by depicting, from both our perspective and global practices, why biomanufcturing is such a critical enabling technology for revitilising and greening existing technologies and for the development of future manufacturing platforms. I will then highlight the issues in the south african context that inhibit the development of this sector and how the BIDC is addressing these challenges. We have then included some case studies from the past 4 years that illustrate the critical elements required to drive this sector and how we can create national and international success stories. Finally I’ll summarise what it is that a centre like BIDC can offer to the local industry.
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Why biomanufacturing? 

– Industrial biotechnology is the application of biotechnology for industrial 
purposes, including manufacturing, alternative energy (or "bioenergy"), and 
biomaterials.  

 
– Also known as white biotechnology (green = agricultural biotechnology, red = health 

biotechnology) 
 
– Chemicals  

• Amino acids, vitamins, organic  
 acids and  solvents 

– Polymers 
• Acrylamide 

– Enzymes 
• Biocatalysis, food processing,  
 detergents, paper  and pulp 

– Bio-energy 
• Ethanol, biodiesel  

– Renewable feedstocks 
• Corn, sugar, cellulose 

– Performance chemicals 
• Biopolymers, bio-molecules 

Presenter
Presentation Notes
So what is this beast called industrial biotechnology. Simply put it is the use of biological manufacturing platforms for industrial purposes. The field has divided into agri-biotech, which talks to natural ingredients, improved agriculture methods and things like complimentary medicines. Then there is healthcare biotechnology which includes vaccines, diagnostics and new medicines, and the industrial biotechnology which talks to the biological manufacturing platforms like fermentation, biocatalysis and green chemistry. The application of biotechnology is vast and I have listed just a few of the application areas which span materials and chemicals production through to bioenergy and feedstocks. In short, biomaufacturing can be applied in the manufacture of many existing speciality and commodity products as well as many that cannot be produced through traditional synthesis methods.
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Why biomanufacturing? 
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Why is industrial biotechnology so attractive. Biomanufacturing is the green technology of the present and the future. Wwe have finite resources and as a human race which is constantly growing and causing further damage to the rock we live on, we need to find alternative ways to support ourselves. Industrial biotechnology offers alternativer, greener production methods that in effect mimic nature. The processes have a lower carbon footprint, conserve fossil resources and, when taking a full life cycle view, are more sustainable. Bioprocesses are more selective than traditional chemical synthesis and often require fewer process steps making them more economically competitive. Then there are also a number of products that can only be produced through biomanufacturing such as biopolymers, biopharmaceuticals, enzymes and biofuels.
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Industrial biotech – the next S-curve in 
biotechnology 

Presenter
Presentation Notes
And this is not a new technology. Things like brewing have been around for centuries, and as a fermentation process can be considered as red biotechnology. Green or agrobiotechnology is starting to gain traction with health biotechnology showing significant promise. Already there are examples of 1st and 2nd generation biofuels in europe and the US for the replacement of fossil based fuels. Likewise internationally there are a number of industrial scale biomanufacturing process for the replacement of speciality and commodity chemicals and increasingly we are seeing market share of biopolymers and new health ingredients produced by biological means. But realistically we are only at the beginning of this trend and will see more.
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SA biomanufacturing sector 
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Presentation Notes
South Africa too has a number of examples of companies based on industrial biotechnology. We have some examples of large scale biomanufacturing for commodity chemicals such as SENMIN and SA Bioproducts, some niche biotechnology companies like kapa biosystems and JVS, flavour and fragrance companies like puris and Teubes and then animal vaccine producers like OBP and Deltamune or human vaccines like the biovac institute. We also have comaniess like galltech who are looking to use natural alternatives to traditional fertilizers in the agri sector.  This is of course not an exhaustive list but the sector is still very small. The point of todays discussion is how do we grow this sector and what do we put in place to stimulate that growth.
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Strategic context: Addressing the 
innovation chasm 

 

Presenter
Presentation Notes
So whats stopping us? Well it’s the common problem of turning good concepts into products and services in the open market. We have excellent technology development capability in our science councils and higher education institutes and in industry itself. Equally, we believe that we do have a receptive and conducive market. The problem lies in demonstrating that these concepts are both technically and economically feasible and in developing the processes that can satisfy the market needs. This middle part requires an entirely different set of capabilities than the typical academic environment or the industrial environment, both from a human capacity point of view and from a infrastructure point of view. In the south african context, it is not feasible for academia and indeed industry, particularly market entrants to develop and maintain this type of capability for there own needs and this is the gap that the BIDC is filling.
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BIDC programme objectives 

Key objectives: 
• To stimulate the growth of a biomanufacturing-based 

economy by industrialising bio-based R&D 
 
• To strengthen specialist bioprocess and product 

development competences, including infrastructure  
 

• To provide affordable and readily accessible support to 
entrepreneurs, SMEs and existing industry in the bio-
manufacturing sector to penetrate and grow their target 
markets  
 

• To support skills development and vocational training to 
prepare resources for the industrialisation of  

    biomanufacturing 
 
 

Presenter
Presentation Notes
So over the last 4 years, with the support of the DST and jobs fund, and on the back of 2 decades of bioprocess experience, the CSIR developed the BIDC with the main objective growing the industrial biomanufacturing sector. We developed specialist bioprocess and bioproduct development capabilities and the associated infrastructure at demonstration and pilot scale. We also developed models that made this capability accessible to industry and most importantly developed programs to train the workforce for this growing sector.
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Infrastructure, skills and training 
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We now have a fully fledged facility that has laboratory, demonstration and pilot scale infrastructure for a variety of industrial biotechnology processes. We have also developed a team of experts in the field ready to assist companies with their development needs. A tour of this facility is scheduled for tomorrow  at 12:40 for those that are interested. I believe the tour is quite full already so if you havent registered please do go to the registration desk after this session to see if there is space.
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BIDC track record 

• 20 permanent staff (high-level bioprocessing and 
engineering skills) 

• 22 enterprises supported  
• 72 interns trained, majority placed with industry or studying 

further 
• 181 new permanent jobs created in enterprises  
• 201 temporary jobs created  
• 75 new products transferred to enterprises 
• 2 spin out companies 

Presenter
Presentation Notes
Very briefly we have developed a significant track record within a short time. We have supported 22 enterprise so far and through this support introduced 75 new biobased products to the market. Through this we have created 181 permanent jobs and 200 temporary jobs so far. This includes a number of interns that we have trained and that have been absorbed by industries that we have supported.
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BIDC track record 

ENTERPRISE NAME SECTOR Product

ResynBio Biotech Resyn microbeads
Optimus Biotech Industrial biologics
JVS Biotech Biotech Laboratory reagent
Amimo Investment Holdings Cosmetics Cosmetics
K Squared Group Cosmetics Hair care
Mamoa Trading Enterprise Cosmetics Cosmetics
Marple Skin Care Cosmetics Cosmetics
Yivani Cosmetics Cosmetics
Ardhi Concepts Cosmetics Cosmetics
Phepisa Cosmetics Cosmetics
Ubitron Homecare Mosquito repellent candles
Linda Homecare Imphepo incense sticks
Bio-one Nutrition-Animal Plant based protein
Khepri Innovations Nutrition-Animal Fly larvae fractions
Golden Goose Nutrition-Human Traditional beverage
Elvema Nutrition Nutrition-Human Moringa fortified foods
Sliek Nutrition-Human Lactose free products
ConnectMe Speciality chemical Biopolymer
Abxtracts Speciality chemical Hydroxytyrosol
Biomoringa Agroprocessing Processed moringa leaves/seeds
Lighthouse Biotech Probiotics
Grapeseed Nutrition-Human Traditional beverage
Origen Speciality chemical Cane wax

Presenter
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And as an indication, the support is very broad based. We have supported typical biotech companies, developed green chemistry applications, developed a number of new cosmetic products with natural extracts, human and animal nutrition products and agroprocessing applications. While most of beneficiaries have been gauteng based we do have a good distribution across the nation that accurately represents the diversity of our nation with the majority of our beneficiaries being smmes that are owned by black females.
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BIDC programme design 

BIDC 
(Implementation 

partner) 

SMME 1 SMME n HEI 1 HEI n 

Steering committee  
(DST, CSIR, dti, TIA etc)   

DST, dti, DSED, TIA, SEDA, 
DAFF, DEA etc 

(Programme owners) 

Advisory panel  
(Industry) 

  

Company 
1 

Company n 

INNOVATION 
ECOSYSTEM 

Smaller 
established 

industry: 
CPT, 

Teubes,Puris, 
NemaBio, 
AgChem 

Large 
established 

industry: 
AECI, Anglo, 

SAPPI 

Supply chain 
development 
programmes 

Business 
Incubators 

Private 
sector CSI: 

SNG 
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Presentation Notes
Before I move on to case studies I want to spend a bit of time on the models we have implemeted to facilitate development in this sector. We see ourselves as a pivotal player in an ecosystem where we foster public private partnerships in a greater innovation system. For an emerging sector, it is essential to have strong governmental support to stimulate and drive the various aspects of this sector development. Due to the broad application of biotechnology we work with a number of government departments. Primarily the department of science but also the departments of trade and industry, agriculture, health, and environmental affairs. Through various programmes we then look to support HEIs, small and established industry with product and process development relevant to their identified market opportunities. We recognise also that there are a number of elements required to foster industrial development so where necessary we also look at business support structures and supply chain development.
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BIDC programme – what we offer to 
industry 

INNOVATION 
ECOSYSTEM FUNDING 

PRODUCT / 
PROCESS 

DEVELOPMENT 

ACESS TO 
MARKETS 

SUPPLYCHAIN 
DEVELOPMENT 

CONTRACT 
MANUFACTURE 

BUSINESS 
DEVELOPMENT 
AND SUPPORT 

TRAINING AND 
SKILLS 

DEVELOPMENT 
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Through the capabilities we have developed and our experience so far, we are able to offer a number of services to our partners. Our strength as a technical centre lies in product and process development, contract manufacture and skills development. For product development we employ agile product development principles where we look to get a minimum viable product to market and then refine based on market feedback. From a training perspective we focus on experential or hands on training rather than academic training. But the whole idea of the open innovation model is that we reduce the market entry barriers as far as possible so where we can we also link our partners to access further implementation funding, provide access to markets, business development and look at the necessary supply and value chains upstream and downstream of partners. 
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Enterprise examples 

Presenter
Presentation Notes
So lets look at a few case studies to demonstrate this model. I would love to tell the stories of all the enterprises we have supported because they’re all great and each have their own nuances. But due to time constraints I have selected just three to illustrate some of these principles. 
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Case study: Elvema 

• Makekele Somo-Tladi 
• Fortified food products 
• Transferred 5 products:  

 
 
 
 
 
 

• Exporting into Southern Africa (Zimbabwe and Namibia):700 
tonnes 

• Manufacturing facility was set up 
• Products in selected Spar’s in SA 
• 14 new permanent jobs created 

Vanilla Adult instant porridge moringa fortified
Vanilla Advanced instant porridge moringa fortified
Vanilla Kids instant porridge moringa fortified
Moringa teabags
Moringa powershake

Presenter
Presentation Notes
So lets start with ELVEMA. They came to us with a good concept for moringa fortified nutrition products. At the time they had a small enterprise with an associated small market. We assisted the company to develop standardised production and formulation methods which allowed Elvema to diversify their product range and enter new markets. This created increased volume demand so we then linked elvema to a contract manufacturer and transferred the technology. This has gone from strength to strength and resulted in a significant market throughout southern africa and necessitated the development of their own manufacturing entity. It is a wonderful success story that is due in no small part to the passion and drive of the company owner. But the point I want illustrate here is that it would not be possible without the creation of a public private partnership. In this case the public entity is the BIDC which in turn would not have been able to facilitate this without governmental support in the form of funding from the Department of science and the Jobs Fund. As a side note elvema are evaluating a licensefrom CSIR for a nutritional drink which president Zuma recently announced as the flagship program for the industrialization activities across the SADC region in the next 18 months so we can expect bigger things in this story!
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Case study: OptimusBio 

• Green cleaning and environmental  
 solutions 
• Transferred 21 new products developed 

jointly with entrepreneur 
• Knock on enterprise support - BioCentric, 

Agchem, Earth Probiotic, Procon 
• Significant job creation in the value chain 

(13) 
• Company premises (CSIR campus) where 

formulation, filling and labelling of products 
will be done 

Presenter
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The next example is optimusbio who produce and distribute a range of green cleaning and environmental solutions for home and industrial applications. OptimusBio is a spin out company from CSIR. Over the last 3 years we have developed and transferred 21 new products to the entity and they currently rent space on campus where they are busy back integrating the production these products. There are 2 points I want to illustrate here. The first is that the CSIR from time to time see a gap in the market and actively encourage the development of enterprises to fill that gap on the back of our technologies. The second is the importance of addressing entire value chains rather than just the individual enterprise. One stimuli for the development of Optimus was a number of companies approaching us for greener alternatives to traditional cleaning products. In developing these solutions and the company, we, through optimusbio have gone on to allow other established companies like biocentric and agchem to diversify their portfolios and increase their markets. As a result we have seen economic development and job creation throughout the value chain.
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Case study: JVS Biotech 

• JVS obtained licensed IgF technology 
• Required validation and scale up 
• BIDC validate, made process improvements, manufactured 

IgF market samples the quality of which exceeds gold 
standard 

• Currently contract manufacturing for JVS 
• Order volumes increasing 

Presenter
Presentation Notes
Finally one of the examples that we are not just developing solutions that address the local market. JVS Biotech, a local SMME obtained the license to produce IgF which is a high value component of the growth media used in the biobased production of various biopharmaceuticals. The BIDC developed validated processes for the production of IgF and are currently contract manufacturing for JVS. Importantly the product has been independantly shown to be of higher quality than the current market gold standard – which incidentaly is produced by a large multinational company in europe. Again I wanted to illustrate two points here – first that the capability to develop the process for this product at this scale does not exist anywhere else in south africa or indeed on the continent and second that the products and processes developed here can and do compete in the international market. As a country we should not think that we cannot compete outside of our borders or our region. Again I want to reiterate that this would not have been possible without the capability developed here through governmental support or the public private partnerships developed through the models we employ.
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How can BIDC help industry 

BIDC 

Chemicals Agriculture Personal care Health Nutrition 

Skills Biochemists, microbiologists, chemical and bioprocess engineers, chemists, 
analytical specialists 

Infrastructure Pilot scale (up to 1000L) infrastructure for chemical, biochemical and 
agroprocessing operations 

Capabilities Bespoke biological manufacturing platforms across all microbial classes (yeast, 
bacteria, algae), biocatalysis, chemical synthesis, downstream processing, 
formulation, packaging, natural product extractions, agroprocessing 

Other Quality control specifications, design engineering, business support, regulatory 
support (dossier generation), market access and linkages 

Presenter
Presentation Notes
So in summary then, industrial biotechnology finds application and has advantages across a variety of sectors and we, as south africa and as the bidc have only begun to scratch the surface. At CSIR, through the BIDC we have developed a capability that can assist new entrants to these market as well as established industry to take advantage of biomanufacturing technologies. We provide access to skills and infrastructure to assist the the transition from concept to market penetration and beyond. We employ the bespoke technology platforms as well as our experience in the field to assist companies to develop new processes or diversify their portfolios. And further to that we provide non technical support either directly or through our partners in the form of business support, regulatory support and market access amongst others.
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Thank you 

dvisser@csir.co.za 
dgardiner@csir.co.za 

lkotze@csir.co.za 

Presenter
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It would be remiss of me not to thank the support that has made this possible so far. Obviously the support through the DST and the jobs fund as well the team here at CSIR that have toiled tirelessly over the last 4 years to make this happen. Please do contact us if you have any further queries. Thank You!
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