1. Title: Nanostructured Biocomposite Materials for Energy Transduction
2. Contact: M. A. Firestone

3. ANL Divisions Involved: MSD, CNM. APS, IPNS, BIO

4. Sponsor: BES-DOE, Office of Science
5. Outside Collaborations and Especially Interested Parties: Northwestern University Department of Chemistry, University of Chicago Medical School, University of Puerto Rico, the materials research community, membrane protein community
6. Goal: Our focus is to synthesize and characterize nano- and meso-structured materials that either mimic or exploit biomolecules to store and transduce energy. This goal is achieved by focusing research efforts on  three integrated tasks: i) synthesis of biomimetic soft materials (complex fluids, ionogels) for organizing a variety of biomolecules (e.g., soluble and membrane proteins) or nanoparticles (semiconductors or metals), ii) synthesis of hard materials (rigid mesoporous inorganic frameworks, ferroelectric thin films, carbon nanostructures) tailored for enhanced electronic transport or photon-induced processes and iii) the integration of these soft and hard materials to form robust, functional biocomposites. 

7. Costs: $ 650 K/year
8. Status:

· Completed three years of funded research under DOE-BES
· Funding continued under DOE-BES.
· Hybrid soft-hard materials that can stabilize active biomolecules have been synthesized, thereby laying the groundwork for the assembly of functional, protein-based materials.

· Program has helped develop and define new research directions in nanoscience (CNM)

9. Next Steps: Continue world-class science program in biomolecular materials, secure additional funding from BES-DOE to enhance the core activity and from NIH to support burgeoning efforts in medical uses of materials derived from BES funded program

10. Expectations: A vibrant research program in soft materials will

a. Leverage the power of ANL facilities, CNM, IPNS, APS

b. Seed new programs in synthetic chemistry, polymers and soft materials and/or synergize with existing ANL programs in hard materials to create novel hybrids and composites.

11. Benefit Perspective: A world-class soft materials research program at Argonne contributes to DOE Office of Science energy mission.
12. Risk Perspective:

a. Hardware: High – ANL infrastructure supporting synthetic chemistry, polymers and soft materials needs upgrading to level of peer institutions.

b. Funding: High- additional funds will be needed to fully support existing effort and to initiate timely expansion of derivative efforts in soft materials 

c. Scientific: High – research program is in a highly competitive area of research.

13. Discussion:

The Biomolecular Materials program is a multidisciplinary effort operating at the interface of biology, chemistry, physics and materials science. This new program offers new opportunities for ANL in the area of soft materials, synthetic chemistry and polymers. 
