Current BES-Supported Project Relevant to Counter Terrorism

· Laboratory:  Sandia National Laboratories/NM
· Laboratory Organizational Unit:  Physical and Chemical Sciences Center
· Project Title:  Cooperative Phenomena in Molecular Nanostructures
· Project Investigators:  A. J. Burns, B. C. Bunker, D. Y. Sasaki, C. J. Brinker, J. Liu, J. A. Shelnutt, F. B. van Swol
· Project Description: 
1. Description

The overall goal of this program is to establish key scientific principles needed to design and fabricate three dimensional nanocomposite architectures that combine the unique functions and capabilities of organic molecular assemblies with robust, stable organic scaffolds.  Active nanomaterials of interest include switchable polymer films, dynamic lipid bilayers, and molecular machines.  Research involves learning how to integrate these materials into 2D interfaces and 3D composites such as mesoporous materials using a range of self-assembly techniques.

2. Relevance to Counter Terrorism

Aspects of this BES project that are relevant to counter terrorism involve the development of materials that can sense and manipulate bio-molecules and cells.  While research to date has focused on materials interactions with proteins, the research could readily be adapted to the detection and analysis of specific bio-threats including bacteria and other infectious organisms.  One example of an active material that can interact with bio-materials involves tethered films of polymers that can be thermally switched between hydrophilic and hydrophobic states.  We have demonstrated that such films can be integrated into thermally controlled micro-fluidic systems that can be programmed to trap or release proteins on command.  Such films have potential use in portable, miniaturized systems for pre-concentrating, separating, and analyzing proteins and other bio-molecules.  Another example of an active material involves lipid bilayers that have been functionalized with both chemical and optical receptors.  When the chemical receptors interact with specific bio-molecules, the lipid layer restructures itself, triggering changes in optical properties that are readily detected.  Such structures can form the active elements in sensitive and reversible sensors for bio-molecules.  With enhanced funding, we could add a newly-hired microbiologist (George Bachand) to the program.  He could guide new research aimed at understanding how model biological species interact with our active materials and composites, enabling us to develop specific materials to counteract potential terrorist activities. 

