






http://en.wikipedia.org/wiki/File:Bruce_Ivins_award_ceremony_crop.jpg








Ensuring The Safety of Food Imports 

¸ 15% US food imported from over 150 countries 

¸ 300 ports over 200,000 registered importers 

¸ China 3rd largest food exporter to the U.S.   

¸ Fish/Crustaceans (#2), Vegetables (#3), Meat/Fish Preps 
(#3), Cereal/Starch (#4) & Vegetable/Fruit Preps (#2) 

¸ full extent of imports from China unknown due to 
ingredients & trans-shipments 



Technology Acceleration and Convergence  
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• new strategic 

  spaces 

• new hazards  

• new strategic 
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rapid diffusion and ubiquity 
of advanced technologies 



Transcending Boundaries: 
Emergent Domains Arising from Technology Convergence 

In the Life Sciences 
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http://foundry.lbl.gov/assets/docs/pubs/MFTH_090501_JNMolecular.pdf


















MCM Development Strategy 

¸ surveillance 

¸ spectrum 

– threats, multi-use products 

¸ surrogates 

– new biomarkers for Rx efficacy/toxicity and óanimal 

modelô predictability 

¸ Speed 

– R&D, regulatory review, consequence management 

¸ scale up and surge 

¸ sophistication 

– Experience 

¸ silos subvert solutions 

Systems-Based Approaches: 

Integrated End-to-End Processes for Robust Solutions 







Cyber-Attacks and Vulnerable Infrastructure: 

Compromising Critical Systems 
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No Ambiguity - No Error: No Problem! 
The Omnipresent Dillema of Uncertainty When Political 

Leaders Want Certainty  

   ñInsufficient data, Captainò 

 

 
 
 
 

   ñInsufficient data is not sufficient,  

       Mr. Spock. 

       Youôre the Science Officer. 

       Youôre supposed to have sufficient data 

       all the timeò 

 

    Star Trek 

    The Immunity Syndrome 
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Building Resilient and Agile Systems for Biosecurity 

Bioterrorism 

Infectious 
Diseases 

of 
Natural 
Origin 

 

Environmental 
and 

Ecological 
Impacts on  

Disease  
Emergence 







The Global Public Health Challenge 
Posed by Rapid Urbanization in Developing Countries 

High Disease 
Transmission 

Lack of  
Safe Water 

Toxic Waste 

Major Deficits in Health 
Infrastructure 

Expanded Eco-niches 
and Increased Zoonotic Risks 



















The Technology Matrix for Pathogen Detection and Discovery 

Platform 
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multiplex PCR 

PCR/Mass Spec 

Microarrays2 

NGS 
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1 = bacteria only    2 = versus immunosignatures    3 = organism class only 





E. Coli Strain STEC 0104: H4 (Germany 2011) 











http://healthmap.org/
http://bioportal.bioontology.org/
http://www.google.org/
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ñBARDA will have countermeasures 

 for all of the bioterrorism threats 

 identified by DHS within five years.ò 

Robin Robinson, Director, BARDA 

Cited in BioCentury 12 Sept. 2011 p. A2 and A5 

ñBroad spectrum antimicrobials that are the stockpile 

 and under development will be used  

 to treat many biothreats 

 - anthrax, plague, tularemia, typhus, glanders 

 meloidosis and antibiotic-resistant forms 

 of the pathogens causing these diseases.ò 

The Shift from One Bug, One Drug 
Strategy to Broad Spectrum Solutions 





New Strategies for Bacterial Biofilm 

Formation/Disruption 













Combating óAgent-Xô 

The Imperative for Next-Generation Vaccine Technologies 

¸ rapid genome sequencing of the new pathogen 
  

 

 

¸ computational bioinformatics to identify genes coding 

for proteins with  features likely to trigger immunity 

plus epitope mapping   

 

¸ profile óearly survivorsô for immune response to  

vaccine candidates identified by bioinformatics   

 

¸ produce candidate vaccine protein(s) candidates by 

rDNA/synthetic biology 

 

¸ evaluate immunogenicity in animals/people 

 

 

 

 

 

 

 

Plasmid 



Combating óAgent-Xô 

  

¸ production of the relevant epitopes by chemical 

synthesis versus traditional óbiologicalô production 

methods   

 

 

¸ dramatic reduction in vaccine production time  

¸ rapid scaleability and production plant flexibility 
versus óbiologicalô methods  
 

¸ compositional uniformity of chemically 
synthesized antigens eliminates need for 
regulatory approval of individual lots (unlike 
biological products)  
 
 

 

 





Synthetic Biology:  

Engineering Novel Organisms with Novel Functions 

Programmable 

Genomes 

A New Industrial 

Ecology and Novel 

Biosynthesis 



Future Trajectory Trends and Threat Expansion 

 
 New óDual-Useô Technologies 









Engineered Microorganisms as Health Status, 

Sentinels and Therapeutic Delivery Systems 

Glass Microbiology Luke Jerram 



http://www.phe.gov/Preparedness/legal/guidance/syndna/Documents/syndna-guidance.pdf


¸medical management 
capabilities 

¸minimize kinetic 
injuries 

¸shock management 

¸traumatic brain injury 

¸ light weight 
composites 

¸novel power 
sources 

¸organic 
photovoltaics 

¸rapid detection 
CBW 

¸ interface with 
networked 
sensors 

¸ switchable 
surfaces 

¸ metamaterials 

¸ tag signature 
for MOUT 

Novel Materials for Warfighter Protection and 

Performance Enhancement 
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Incentives for R&D Investment in 

Novel Anti-Infectives and Vaccines 

¸ óorphan-drugô-type incentives for óprioritizedô 

diseases 

¸ R&D tax credit 

¸ extension of patient life or market exclusivity 

¸ transferable priority review vouchers for 

expedited review of another product 

¸ transferable patent extensions 

¸ advanced purchase commitments 

¸ ónon-useô market compensation for next-

generation agents held óin reserveô to combat 

pan-resistant infections 

¸ ócall options for antibioticsô 









Where Are The Countermeasures? 

ñBiowatch faces serious technical 

 and operational challengesò 

ñAmerica expects orchestration within HHSôs 

 scientific endeavors, not cacophonyò 

US National Academies Report: 

Biowatch and Public Health Surveillance, 2010 

Where Are the Countermeasures? 

National Biodefense Science Board Report 2010 









Key Policy Issues: 

 

Roles, Responsibilities and Authorities 

in 

Cross-Agency Integration 

and 

Building/Sustaining Critical MCM Capabilities 











Meeting Previous Grand Challenges 

http://www.solarnavigator.net/geography/germany.htm
http://www.americanidolshome.com/


ñScience is a tool against despotism 

 and feudal barbarisms 

I rejoice that the American mind 

 is already too much opened to retreat 

 from itôs commitment to scienceò 

 

   Thomas Jefferson, 1799 

An Age of Enlightenment 





Slides available @ http://casi.asu.edu/ 


