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Many Problems in the World

* Food security 
* Defense 
* Health 
* Education  
* Energy
* Clean Water  
* Mechanization/Automation 
* Etc

Pick Some and Tackle them



…Research and Discoveries for African Development and Advancement 

(RADADA)

Tackling Cancer by “Delivering CISPLATIN”

Addressing Problems [in Africa]

https://www.cancerresearchuk.org/health-professional/cancer-statistics/worldwide-cancer
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(Image from: Nature Reviews Cancer: L. Kelland (2007)) 
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Molecular Dynamics (MD) simulations
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Nanotech for Drug Delivery. Cancer.

Hsu, Janet and S. Muro. “Nanomedicine and Drug Delivery Strategies for Treatment of Genetic 
Diseases.” (2011).



Nanotech for Drug Delivery. Cancer.



…Research and Discoveries for African Development and Advancement 

(RADADA)

“Neglected Tropical Diseases”

Addressing Problems in Africa (Future)



Gendelman HE, et al, Nanoneuromedicines for degenerative, inflammatory, and infectious nervous 
system diseases. Nanomedicine:
NBM 2015;11:751-767, http://dx.doi.org/10.1016/j.nano.2014.12.014

Nanotech for Drug Delivery. IDs.



…Research and Discoveries for African Development and Advancement 

(RADADA)

“CISPLATIN”

Addressing Problems [in Africa]



…Research and Discoveries for African Development and Advancement 

(RADADA)

“Neglected Tropical Diseases”

Addressing Problems in Africa (Future)



…Research and Discoveries for African Development and Advancement 

(RADADA)

Many Problems in the World

* Food security 
* Defense 
* Health 
* Education  
* Energy
* Clean Water 
* Mechanization/Automation 
* Etc

Pick Some and Tackle them



…Research and Discoveries for African Development and Advancement 

(RADADA)

Addressing Problems in Africa
(Hydrogen gas → Cooking Fuel?)

Cooking with biomass
* 3B people worldwide
* > 3.8 m deaths yearly – health related problems
* Robs girls of school time
* Potential solution: Clean Hydrogen from Water



Design Cheap Catalysts!
Solve Energy [and Water] Problems!

Light

Catalyst
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Addressing Problems in Africa
(Hydrogen: Water Splitting)
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Addressing Problems [in Africa]
Catalysts for Hydrogen Production

(Image from: Pinaud et. al., Energy Environ. Sci., 2013, 6, 1983–2002)
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Addressing Problems in Africa
(Water Splitting: Design Catalyst)

1.From Data Base Choose Direct Band Gap Materials 
with 1.23 < BG < 1.8 – 2.2 eV

2.Use Empirical Model(s) or Machine Learning to 
Determine Absolute Band Edge Positions of Catalysts 
in Water

3. Corrosion Effects?

4. STH Efficiency =?

E.g., See the paper by Dabo et. al.:
Energy Environ. Sci., 2021,14, 2335-2348
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Park, KW., Kolpak, A.M. Optimal methodology for explicit solvation 
prediction of band edges of transition metal oxide 
photocatalysts. Commun Chem 2, 79 (2019). 
https://doi.org/10.1038/s42004-019-0179-3



…Research and Discoveries for African Development and Advancement 

(RADADA)

Many Problems in the World

* Food security 
* Defense 
* Health 
* Education  
* Energy
* Clean Water 
* Mechanization/Automation 
* Etc

Pick Some and Tackle them



…Research and Discoveries for African Development and Advancement 

(RADADA)

Addressing Problems [in Africa]
(Room Temp Superconductors for MRI)

https://spectrum.ieee.org/the-worlds-most-powerful-mri-takes-shape
Picture Credit: Emily Cooper

https://spectrum.ieee.org/the-worlds-most-powerful-mri-takes-shape
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