
GREEN NANOTECHNOLOGY IN DUAL MEDICAL and 

NATIONAL DEFENSE APPLICATIONS

Global Perspectives On Formal Training and Education 

Kattesh V. Katti

Professor of Radiology and PhysicsProfessor of Radiology and Physics

Senior Research Scientist MU Research Reactor 

Director, University of Missouri Cancer Nanotechnology 
Platform

University of Missouri-Columbia

Bioterrorism & Complex Systems Workshop  April 13, 2011



Globally Recognized Efforts In Globally Recognized Efforts In NanomedicineNanomedicine



Gold Nanoparticles

Sensors in 
Defense 

Applications

Sensors in 
Automotive

Industry 

Catalysis in 
Hydrogen Production 

for an Alternative 
Energy Source

Development of
Antibacterial and 

Antimicrobial Agents 

Formal Training On The Scientific and 
Technological Aspects of Gold/Silver  

Nanoparticles

Gold Nanoparticles

Cancer Imaging 
& Therapy

Drug Delivery

Gene delivery & 
Antisense therapy

Immunodiagnostics



Green Nanotechnology: In Medicine and Stealth 
Sensor Design

Technology 

Development

Graduate and Undergraduate
Level Courses

MedicalDefense



Training In Biomedical and Global Defense            NanotechnologyTraining In Biomedical and Global Defense            Nanotechnology

Green Nano-
technologyMedicine

Environmental 
Restoration

Agriculture 
Productivity

Alternative 
Energy



http://www.komu.com/KOMU/d7e2017e-80ce-18b5-00fa-
0004d8d229cb/e69cb2ad-80ce-18b5-01a6-01bde12da8e5.html



Gold Salts

Green Nanoparticles in 

Civilian and Defense Use

Telecommunications

Automotive 

Industry

In water

Phytochemicals In Tea, Soy, Cinnamon…

Sensing 

Technology

Medicines

Phytochemicals

Green 

Nanoparticles





EGCG-AuNPs Cellular Internalization
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EGCG-AuNPs in PC-3 cells: Photo acoustic studies

Experimental setup



EGCG-AuNPs Treated PC-3 cells: Photo acoustic profile

5:24min 6:00min
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NBI-MU’s STEALTH  NANOTECHNOLOGICAL  

PROCESSES FOR DEFENSE  APPLICATIONS

� Nanolithography that avoids enemy 
detection

� Nanoimprinting under stealth conditions

� Nanoconstruct synthesis leaves no � Nanoconstruct synthesis leaves no 
chemical/detectable trail after assembly

� Ideal for Sensor and Weapons assembly 
and Tracking  under 100% ‘Stealth’ 
conditions

�Education and Formal Training 



MU and NBIs Antibacterial Nanoconstructs
In Defense Applications

� Non toxic nanoconstructs are effective in 100% 

destruction of S. epidermis, E. coli, S. aureus, C. 

albicans and various gram + and gram –

bacteria

� Non toxic antibacterial/antimicrobial liquids 

available in bulk for defense 

deployment/applications 

� NEW!!! NBI’s Nanoconstruct product is effective 

in complete destruction of toxins used in 

biological warfare (details available in 

confidential discussions with NBI personnel)
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Pancreas express GRP receptors

Katti et al PNAS 2010 ; Nano Letters 2010
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