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Thanks to the Organizers 

Penn Engineering 
React team 
Solvay 
French colleagues 



The Fifth Solvay Conference, 1927  

 
As successful as that Solvay conference 89 years ago 



What is the Human Habitat? 
 

What is global Engineering? 
 

Why Care About Water, Infection and 
Energy  



The Human Habitat Is Many Things 
 
 



“Our results confirm  that an occupied space is microbially distinct 
from an unoccupied one, and demonstrate for the first time that 
individuals release their own personalized microbial cloud.” 

“fecal sampling might identify patterns of gut 
microbes that contribute to obesity” 



GRAND CHALLENGE 

Improve the Human Habitat with Global Engineering 
 
 
Will show you one example in the human health domain 
 
HERE ARE THE OTHERS…..  







Imagine living in a habitat where… 



Millions of children die every year  
from vaccine-preventable diseases 

 

WHO 



Problem: The Cold Chain  
Keeping Vaccines  between  
2oC - 8oC (35.6oF - 46.4oF)    



Vaccination greatly reduces disease, disability, death and inequity worldwide 
Bulletin of the World Health Organization, 86, 81-160, (2008)  Andre FE, et al. 

and have enormous economic, social, political, and moral impact on education, work force, 
growth of GDP 
  

 Vaccines save lives  

 
Public health benefits 
Empowerment of women 
Promoting economic growth 
Enhancing equity 
Promoting peace 
 

Societal benefits 
Health-care and other savings for society  
Preventing development of antibiotic 
resistance  
Extending life expectancy 
Safe travel and mobility  



IF  
vaccinating children is so important 
AND 
keeping vaccines at the appropriate temperature 
is so important 
THEN 
just plug in a refrigerator and get going! 

The logical proposition 



Not so fast--- 
  
 
 



Global Engineering Can Have a 
HUGE Impact 

 
 

and here is an example --- 



No power? But ….. 



To solve the cold chain problem--- 
    co-locate refrigeration 
systems with cell towers   
 
This solution is financially 
and environmentally 
sustainable, scalable, 
continuously monitored  and 
locally managed.  



Our Solution 

Sept 2010 



The Strategy Works--Zimbabwe  
Econet Wireless 

111 sites installed with 
remote monitoring units 



 
http://www.istar.upenn.edu 



Background 

22 





www.energizethechain.org 






Ghana Plans—30 pilot sites 
Upper east, Upper West, Volta 
Major Partners: American Tower 
Corp. USAID Ghana, EPI Ghana 

 HABITAT: Xevikpotame, Volta Region, Ghana 
2013. Unicef 



   IT IS A PATH OPTIMIZATION PROBLEM 



 2013-2014                            2014-2015                2016----> 
 
    children vaccinated: 
  250,000       500,000       1,000,000  

Roll out plans  
partners: American Tower, Econet Wireless, USAID, Health Ministries 



Field Progress: India 
Rajasthan      Karnataka      

 



Energize the Chain  -  Rerouting 
power, Reshaping lives 

Bottom Line 

22 | NewScientist | 26 May 2012 



How do we keep track of the millions of infants?--
infant biometrics   
 
 
How do we establish and query databases safely and 
securely?--differential privacy algorithms 
   
How do we carry out real-time inventory?    
 
Can we autonomously carry out infectious disease 
surveillience and then autonomously deliver supplies 
to vaccine refrigerators? 
   
 
   
 

Next Step—Energize the Chain Labs: High Impact Technology Solutions (HITS) 



GRAND CHALLENGE 

Improve the Human Habitat with Global Engineering 
 
 
 
 
SHOWED YOU ONE EXAMPLE IN THE HUMAN HEALTH DOMAIN 
 
 THE OTHER PROBLEMS REMAIN  





    is a great start, now we need public, private, NGO 
partners-- 

HOW ARE WE GOING TO MEET THE CHALLENGE?   

    
  Call it the xxxx High Impact Technology park 
       (HIT Park) 
   Who or what will step up and be xxxx   ??? 

+ + 



Thank You, Merci! 

rubinh@upenn.edu 
www.energizethechain.org 

mailto:Rubinh@upenn.edu
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