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Texas Children’s Hospital Center for Vaccine Development at 
Baylor College of Medicine 

A diverse vaccine development portfolio 
against neglected tropical and emerging 
infections
• Hookworm, Schistosomiasis, Chagas, 

Leishmaniasis, Coronavirus, Tick-borne

A  Product Development Partnership Model
Established in Washington DC in 2000 
Moved to Texas Medical Center in 2011
+ 50 scientific and technical staff
> 40 Global Partnerships
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Features and Impact of Global Morbidity Diseases 
Neglected Tropical Diseases with vaccines under development
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Disease 

Stage of 

Vaccine 
Development 

Prevalence 

in 20177 

Incidence 

in 20177 

Estimated 

DALYs in 
20178 

Alternative 
disease burden 

estimates in 

DALYs 

      

Hookworm 

Infection 
Phase 1-2 229 million 

Not 

Determined 
845,000 4.1 million9 

Schistosomiasis Phase 1-2 143 million 
Not 

Determined 
1.4 million 13-15 million10 

Dengue 
Licensed 

(Dengvaxia) 
6.3 million 105 million 2.9 million 

0.3-5 million  

(+ arboviral 

diseases)11 

Onchocerciasis Preclinical 21 million 
Not 

determined 
1.3 million 

128,000 

additional
12

 

Chagas disease Preclinical 6.2 million 162,500 232,000 806,17013 

Leishmaniasis Phase 1-2 4.1 million 669,100 774,000 

>2 million just for 

cutaneous 
leishmaniasis14 

Leprosy Phase 1 518,500 48,500 31,500 
Local or regional 

estimates only 

Yellow Fever Licensed 2,600 97,400 314,000 

0.3-5 million  

(+ arboviral 
diseases)11 

Rabies Licensed 500 13,400 634,000 
3.7 million canine 

rabies
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Total NTDs - 
~400 

million 

Not 

determined 
8.5 million > 30 million 

 HUMAN VACCINES & IMMUNOTHERAPEUTICS https://doi.org/10.1080/21645515.2019.1629254



A Framework to Intersect Vaccine Science and Diplomacy
Open Science – technology transfer, share knowledge, data, reagents, open 
access publications and build capacity

Team-based approaches - Effective and holistic full spectrum of STEAM 
disciplines and beyond

Appropriate and diversified technologies - based on 
country/regional/global priorities. Early inclusion and understanding of 
community (local) needs and preferences

Reverse innovation with LMIC collaborations to decolonize the vaccine 
sciences with Transparency, Trust, Solidarity and Equity

Incentivize disease-endemic country ownership

Achieve improved health outcomes in the most safe and cost-effective 
manner 

Value science engagement connected to policymaking, education, 
governance, and dialogue with society

Remove Barriers (limited or no IP/Patents)

Out of the box funding - Traditional and alternative
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Adopted Coronaviruses (SARS/MERS) as Neglected Infections
Coronavirus partnerships launched first in 2011 
and expanded in 2020:

▪ Focused on low-cost technology using microbial 
fermentation in yeast

▪ Targeted the Receptor Binding Domain as vaccine 
target

▪ Ensured scalability, ease of production, efficacy, safety, 
regulatory enabled path and affordability
• NIH/NIAID and other seed funding instrumental

▪ Leveraged SARS/MERS lessons to advance Coronavirus 
(and COVID-19) vaccine R&D

SARS RBD Vaccine:
• Pre-clinical data (regulatory enabling) package 

complete
• MCB, PCB and Drug Substance produced at WRAIR
• Preclinical efficacy and safety 
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Scientific and Technical Strategy
• Engineer yeast-produced recombinant RBD vaccine 

antigens – THE STARTER KITS
• Production of seeds and research cell banks fully 

characterized

• Process development, formulation and preclinical testing:
• Scale-up to 10L fermentation and purification design of 

experiments – THE RECIPES
• Develop and qualify analytical (biochemical/biophysical) 

and functional release and stability indicating assays –
THE ASSAYS FOR QUALITY, STABILITY and EFFICACY

• Technology transfer to pilot and/or industrial 
manufacturers
• Co-develop and support manufacturing maturity and the 

transition to GLP toxicology and Clinical Trials – SHARE 
(Publish) WIDELY – Intentional IP, non-exclusive 
licensing and NO PATENT

Engineering Strategy: Selection of SARS CoV-2 RBD 
219-N1C1 Construct (residues 331–549) and RBD 
203-N1 Construct (residues 332-533)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7955913/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7955913/
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Core invention. Well known recombinant protein technology
• IP centered around genetic engineering of the viral RBD antigen
• Less room for broad patent fence covering related novel technologies
• Less interest from multinationals looking for broad IP protection

Protein technology initially perceived as slow during a pandemic 
response
• Albeit 10-yr prior SARS/MERS vaccine experience
• Technology would not have first mover advantage
• Regulatory fast-track uncertain

Previous experience prosecuting a SARS patent application
• Anticipated Office Action response/rejection
• Previous SARS application would likely serve as prior art  for COVID-19

Additional considerations
• Rapid evolution of new variants - WT RBD as core IP = narrow claims
• IP protection would become obsolete prior to realization of value
• Opportunities to build future commercialization in the global south

Technology Transfer and Commercial Strategy

https://www.sciencediplomacy.org/authors/maria-elena-bottazzi



Vaccine Development Business Models

Scenario 1 – Evaluative MTAs, 
Tech Transfer and Non-Exclusive 
Licensing

The India, Indonesia and 
Bangladesh Case
• Established industrial manufacturers 

with prior Hepatitis B Vaccine, WHO 
PQ & international experience

• Aligned global health mission/vision
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Scenario 3 – Open Science

The Cuban Case
• Similar engineering and 

process development strategy 
– monomeric RBD on Alum

• Prior yeast (Pichia) Experience  
with Hepatitis B Vaccine

Scenario 2 – Capacity Building

The Botswana Case
• Limited workforce capability
• No vaccine development 

infrastructure



9

First-rate Innovation (first in class) versus Follow-on Product Development
An alternative to the Multinational Model of Vaccine Development

Technology Transfer



One Hundred (100) Million Vaccinations
(Covid-19 vaccine: rRBD + Alum + Dynavax CpG1018)

https://www.biologicale.com/corbevax.html
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Halal-certified 

COVID-19 Vaccine

https://www.mohfw.gov.in/pdf/CummulativeCovidVaccinationReport18Mar2023.pdf

CORBEVAXTM had 50% fewer adverse events 
than COVISHIELDTM no serious adverse events

Continuous monitoring show high 
persistence of immune response = durability



What’s Brewing?
Development of next-generation, more broadly effective 
coronavirus vaccines
• Bivalent COVID-19 vaccine with BA4/5 protein construct
• Combination (co-formulation and co-administration) vaccines 

(with SARS-1, SARS-2 (including VoCs) and Clade 2 candidates) to 
induce epitope broadening

• New consensus coronavirus vaccine antigen (Clade 1a, 1b and 2) 
to induce epitope broadening:
• Chimeric poly-valent
• Mono-cistronic fusions bi- and tri-clade

Alternative delivery and formulation science (IN and oral)

Structure-function interactions studies

Variant- and clade-specific monoclonal antibodies

Variant and clade specific pseudovirus

11https://www.sciencedirect.com/science/article/pii/S2211124722007938

https://www.sciencedirect.com/science/article/pii/S2211124722007938


12https://www.insights.bio/vaccine-insights/journal/article/2494/Lessons-from-COVID-19-poverty-associated-infectious-disease-vaccines-for-future-epidemic-pandemic-preparedness
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http://mediccreview.org/wp-
content/uploads/2022/10/MEDICC-Cuba-COVID-19-
Vaccine-Executive-Summary_2022.pdf


