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A. Personal Statement 

I employ material science and engineering to develop biomedical devices that incorporate nanostructured 
functionality for interfacing to tissue at the cellular and subcellular levels.  My work has focused upon the 
application of a unique nanostructured material, the vertically aligned carbon nanofiber, which provides 
interfacing to tissue via multiple modalities including electrophysiologically (extracellular field potential 
measurement and stimulus), electroanalytically (via amperometric and voltammetric techniques), and 
genetically, whereby DNA and RNA modified nanostructured spikes may be integrated and assimilated 
intracellularly for gene expression and silencing within highly localized populations of cells.  These latter 
techniques provide extremely rapid transgene expression, as the nanostructured spikes typically achieve 
nuclear residence, resulting in immediate transcriptional activity of the delivered DNA constructs.  The 
combination of these modalities provides exciting new possibilities to manipulate and monitor biological 
processes at extremely high spatial resolutions within localized regions of tissue, or via microfluidic sampling 
systems which incorporate nanostructured materials as their active sensing elements. 

B. Positions and Honors 

Positions and Employment 
1988  Intern, Molecular Toxicology Laboratories, Dow Chemical, Midland, MI 
1989-  Research Staff, Oak Ridge National Laboratory, Oak Ridge, TN  
 
Other Experience and Professional Memberships 
2003   Ad Hoc Member NASA Intramural Review Panel 
2006   Ad Hoc Reviewer NIBIB Training Grant K25  
2009   Ad Hoc Reviewer NIH Research Infrastructure Grand Opportunities  
2010   Ad Hoc Reviewer NIH NCI Centers of Cancer Nanotechnology Excellence Review Study Section 
2012-2015 Chairman Oak Ridge National Laboratory Seed Money Proposal Review Committee 

Honors 
1995   R&D 100 Award, Gravimetric Mass Flow Calibrator 
2003   Federal Laboratory Consortium Southeast Region Project of the Year Award 
2005   World’s Best Technologies Showcase Finalist 
2012   Invited National Academy of Engineering Frontiers of Engineering 2012 Symposium 
2014  Battelle Memorial Institute Distinguished Inventor  
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Patents issued (in chronological order); 18 additional pending 
6,060,315 Method for Facilitating the Introduction of Material into Cells 
6,533,733 Implantable Device for In Vivo Intracranial and Cerebrospinal Fluid Pressure Monitoring 
6,982,519 Individually electrically addressable vertically aligned carbon nanofibers on insulating substrates 
7,144,287 Individually electrically addressable carbon nanofibers on insulating substrates 
7,229,692 Nanoconduits and nanoreplicants 
7,621,878 Implant for In-Vivo Parameter Monitoring, Processing and Transmitting 
7,641,863 Nanoengineered membranes for controlled transport   
7,943,196 Nanotransfer and nanoreplication using deterministically grown sacrificial nanotemplates   
8,003,220 Nanotransfer and nanoreplication using deterministically grown sacrificial nanotemplates   
8,076,124 Method and apparatus for sustaining viability of biological cells on a substrate   
8,101,388 Method and structure for extracting molecular species   
8,142,877 Nano transfer and nanoreplication using deterministically grown sacrificial nanotemplates 
8,343,766 Method and apparatus for sustaining viability of biological cells on a substrate 



 

8,657,883 Remote actuated valve implant 
8,815,780 Platform for immobilization and observation of subcellular processes 
8,993,327 Parallel macromolecular delivery and biochemical/electrochemical interface to cells employing 
nanostructures   
 
Provisional 14/212,718 Rapid and Highly Fieldable Viral Diagnostic 

D. Research Support 

Ongoing Research Support 
 
My effort for the last 3 years has been predominantly focused on Work for Others efforts (with proprietary 
content) as well as the Oak Ridge National Laboratory’s Laboratory Research and Development Program, for 
which I serve as the Chair of the Seed Money Proposal Review Committee.  This is a rotational period and will 
be completed in February of 2015. 
 
ORNL Technology Innovation Program McKnight (PI)     10/2014-9/2015 
Phase II Rapid Viral Diagnostics 
The goal of this project is to further develop, towards commercialization, a rapid and highly fieldable assay for 
dengue virus and to leverage advances for diagnostics of other high priority pathogens including Ebola, 
PRRSv, and PEDv. 
 

Completed Research Support 
 
ORNL Lab Directed R&D   McKnight (PI)       01/01/13-09/30/13 
Rapid and Highly Fieldable Viral Diagnostics 
The goal of this project was to perform proof of principle for a highly fieldable transgene-based assay for the 
detection of DenV infection.  In-vitro studies demonstrated the potential to measure the activity of DenV NS5 
RdRp within cultured cells within 6 hrs of viral challenge. 
Role: PI 
 
DTRA         McKnight (PI)       2011 
Angioperf 
The goal of this short term project was to evaluate the potential of arrays of vertically aligned carbon nanofibers 
to perforate the blood-brain barrier to temporarily provide enhanced transport across this exclusionary 
boundary.  Techniques to translate our unique material into an endoscopic tool were successfully developed. 
Role: PI 
 
ORNL Lab Directed R&D   McKnight (PI)       2009-2011 
Remote Microfluidic Platform using Smart Materials and Structures 
The goal of this project was to develop a fetoscopically-implantable valve that may be deployed into the fetal 
trachea as an intervention for the congenital birth defect, diaphragmatic hernia, whereby abdominal organs 
invade pulmonary space via the compromised diaphragm.  This valve provides a means to clinically actuate a 
tracheal occlusion to enable transient inflation of the fetal lung so as to displace the abdominal organs and 
allow proper pulmonary development. A remote actuated valve was developed using thermally reactive 
polymers and an RF excitation system, and initial studies were conducted in fetal sheep. 
Role: PI 
 
ORNL Lab Directed R&D   McKnight (PI)       2008-2009 
Cell-Borne Chip for Controlled Therapeutic Protein Production 
The goal of this project was to develop a mechanical delivery system for transgene production of therapeutic 
proteins in circulating cells. 



 

 
NIH NIBIB EB006316    McKnight (PI)       2005-2007 
Nanoscale Architectures for Controlled Gene Expression 
The goal of this R01 was the development of subcellular probes for dynamic manipulation of transgene 
expression within interfaced cells; essentially a hybrid nano/genetic scaffold serving as artificial chromatin for 
delivery and modulation of exogenous genes. 
 
NIH NIBIB EB000433    McKnight (PI)       2002-2004 
Nano Arrays for Real-Time Probing within Living Cells 
The goal of this R01 was the development of subcellular probes for electrophysiological and electroanalytical 
probing of cells and tissue matrices. 


