	Research Programs
	Duration
	Grant Value
	Description



	CNR

-Children’s Physical Activity in Parks (under review)

-Physical Activity and Neighborhood Parks

NC Senior Games

-Role of Physical Activity in Children’s Camps

-Promoting Physical Activity through School   

 Intramural Programs
	Not indicated

2 Years

Not indicated

1Year

Not indicated
	$200,000

$250,000

Not indicated

Not indicated

Not indicated
	Proposal submitted by PRT faculty members, Myron Floyd, Jason Bocarro, and Perver Baran, in collaboration with other NCSU faculty in LA and Statistics to Robert Wood Johnson Foundation Active Living Research, requested $200,000

Grant awarded to PRT faculty member Myron Floyd by Robert Wood Johnson Foundation Active Living Research (2004-2006) $250,000

Evaluation of program and influence on older adult health research conducted by PRT faculty, Beth Wilson and Karla Henderson, in cooperation with UNC-G faculty member, David Cardenas

CNR grant awarded to PRT faculty member, Karla Henderson (2006-2007)

Research currently in process by PRT faculty members, Michael Kanters, Jonathan Caspar, and Jason Bocarro.

	PAMS

-Statistical Methods for AIDS Clinical Trials

-Statistical Analysis of Complex Data in Cancer

-Flexible Statistical Methods for Biomedical Data

-Mathematical and Statistical Modeling to Inform 
Design of HIV Clinical Trials

-NCI sponsored conference grant

-Methodology for Adaptive Treatment Strategies

- Haplotype-based Association Modeling for Whole-Genome Scan and Candidate Gene Studies


	9/1/2003- 2/29/2008

9/1/2003 – 2/29/2007

5/1/2003 – 4/30/2007

7/1/2006- 6/30/2001

3/23/2001 – 8/31/2008

9/30/2004-7/31/2007

8/15/2005-7/31/2008

3/15/2006-2/28/2008

9/23/2005-7/31/2007


	$1,456,343

$650,000

$868,184

$3,790,928

Not indicated

Not indicated

$75,000

$311,736

$747,277
	Department of Statistics are Principal Investigators or major 
Co-Investigators on a number of research grants that support directly 
biostatistical methodological research: 

R37 AI031789-16, Statistical Methods for AIDS Clinical Trials, PI 
Anastasios A. Tsiatis.This is a MERIT (Method to Extend Research In Time) Award. The highly selective MERIT awards recognize researchers who have demonstrated superior competence and outstanding productivity in research endeavors, which provide long-term support to investigators with impressive records of scientific achievement in research areas of special importance or promise. Less than 5 percent of NIH-funded investigators are selected to receive MERIT Awards.  That a biostatistical researcher has been recognized by a MERIT award demonstrates the position of biostatistics as a fundamental medical/public health research area in its own right. 
This grant, which is funded by the National Institute of Allergy and 
Infectious Diseases, supports research on biostatistical methodological development relevant to problems arising in the study of HIV infection.  The grant involves three main projects: (i) 
developing a new, unified statistical framework for taking advantage 
of auxiliary information collected on clinical trial participants for 
improving the precision of inferences on main study endpoints drawn from clinical trials; (ii) developing a new framework for the design, conduct, and analysis of multi-stage clinical trials for evaluating adaptive treatment strategies in which subjects are treated in a time-dependent fashion according to their current disease status, as is the case in popular Structured Treatment Interruption (STI) strategies for HIV infection; and (iii) new statistical methods for 
characterizing the relationship between biomarkers such as viral load or CD4 T-cell count and long-term clinical endpoints such as progression to clinically-defined AIDS or death. 

R01 CA051962-16, Statistical Analysis of Complex Data in Cancer. This grant, which is funded by the NCI, supports biostatistical methods research or the design and analysis of complex data that are encountered in cancer clinical trials.  The grant involves four main projects: (i) development of efficient methods for the analysis of two-stage clinical trials for the evaluation of cancer chemotherapies and maintenance treatments; (ii) methods for estimating the effects of duration of treatment from observational data; (iii) methods for making inference on the effects of treatments and other information on the clinical endpoint of death from a specific cause (e.g., a particular cancer) when some of that information is missing; and (iv) a study of the inefficiency of popular so-called "adaptive designs" for monitoring of clinical trials. 

R01 CA085848-07, Flexible Statistical Methods for Biomedical Data.  This grant, which is funded by NCI, supports biostatistical methods research in several areas: (i) new, more efficient methods for making inference on clinical endpoints that are in the form of a time-to-event, such as survival time or time to recurrence of cancer; (ii) methods for evaluating the sensitivity of techniques for evaluating the relationship between a biomarker and a clinical endpoint to unverifiable assumptions on the underlying process governing the evolution of the biomarker over time; (iii) new methods for analysis of longitudinally-collected data, such as biomarkers, that require fewer assumptions on the underlying process; and (iv) new methods for evaluating whether the popular assumption of so-called "proportional hazards," an assumption routinely invoked in the analysis of time-to-event endpoints in clinical trials, is realistic. 

R01 AI071915-05, Mathematical and Statistical Modeling to Inform 
Design of HIV Clinical Trials, PI H.T. Banks (Co-Investigator Marie Davidian). This is a multidisciplinary project that involves applied mathematicians, statisticians (Dr. Davidian), and a subcontract to support an immunologist/infectious disease clinician collaborator at Massachusetts General Hospital.  The premise of the research is that mathematical nonlinear dynamical system models of within-host HIV dynamics coupled with statistical population models, integrated with clinical and biological expertise and informative data can accelerate breakthroughs in HIV research. The project involves five integrated projects: (i) Developing more refined mathematical models of the mechanisms underlying HIV pathogenesis, specifically, HIV dynamic models describing the interplay between the virus and the host immune system, to improve their relevance and predictive ability; (ii) developing companion statistical methods for fitting these dynamic models to longitudinal data from multiple HIV infected subjects in order to understand the HIV dynamics in the population, so that the models can be used as the basis for the next part of the project; (iii) development of a systematic strategy for using model-based simulation to inform the design and conduct of clinical trials; (iv) using this approach to design and conduct a clinical trial to determine whether treatment initiated during acute infection followed by terminal interruption at time(s) determined by the models, results in a lower viral load set point and higher CD4 cell count than no treatment; and, finally, (v) development and use of optimal control theory, mathematical theory for modifying the behavior of nonlinear dynamical systems through control of system inputs, to suggest new, practical adaptive HIV treatment strategies that may lead to improved long-term outcomes. 

Dr. Davidian also is Co-PI (with X. Lin, Harvard School of Public 
Health) of an NCI sponsored conference grant, R13 CA090205, Workshop for Junior Biostatisticians in Cancer Research, 03/23/2001 - 08/31/2008, which was awarded to the Eastern North American Region (ENAR) of the International Biometric Society (IBS) to support a biennial workshop for junior biostatistical researchers, held at the annual meeting of ENAR; ENAR is a major professional society for biostatistical researchers in North America, and the annual ENAR meeting is that largest professional gathering of biostatistical researchers in North America. 

Dr. Davidian is also Co-Investigator (PI S.A. Murphy, University of 
Michigan) of grant R21 DA019800-02, Methodology for Adaptive Treatment Strategies, sponsored by the National Institute for Drug Abuse, 09/30/2004 - 07/31/2007, which funds the formation and activities of a network of researchers from diverse subject-matter areas to brainstorm and develop principles leading to new methodology for the development and evaluation of adaptive treatment strategies for chronic disorders. In adaptive strategies, decisions to modify or change treatment over time are made based on the clinician's and patient's evaluation of ongoing response, burden and adherence, and their design and study pose significant statistical problems.  The network, which involves computer scientists, psychiatrists, psychologists, HIV clinicians, engineers, and statisticians, has had several meetings and has produced a white paper outlining the major challenges in this area and 
the collaborations that are required to address them.

DMS-0504726. NSF. Title: Haplotype-based Association Modeling for Whole-Genome Scan and Candidate Gene Studies. PI: Tzeng, Jung-Ying. Projection description: Identifying genes responsible for human diseases can illuminate significant insight to the detection, treatment and prevention of these diseases. In the search for genes underlying human complex diseases, haplotype-based association analysis has been recognized as a tool with high resolution and, more importantly, potentially great power for identifying modest etiological effects of genes. However, in practice, its efficacy has not been as successful as expected in theory; one primary cause is that such analysis requires a large number of parameters in order to capture the abundant haplotype varieties. To tackle this issue, the proposed work constructs an efficient and powerful model-based framework for association analysis at haplotype level. The proposed work aims not only to provide novel association tools in complex gene mapping, but also develop a routine method for case-control studies and offer a methodological foundation for future advancement. With the availability of a better statistical tool, scientists can advance their understanding of complex diseases, and design better diagnostic and therapeutic strategies that improve human health. 

R01 MH074027-01A1. NIMH. Title: Replication of Schizophrenia Associations in CATIE. PI: P. Sullivan. (Co-investigator: Tzeng, Jung-Ying). Project description:  Schizophrenia is an often devastating neuropsychiatric illness whose etiology remains unknown despite considerable study. Genetic factors have been strongly and consistently implicated in its etiology via the quasi- experimental tools of family, adoption, and twin studies. Historically, the molecular genetics of schizophrenia has been controversial due to a disturbing pattern of highly publicized single studies followed by multiple non-replications. Developments in the scientific literature over the past two years very strongly suggest a fundamental shift in the field. To date, there are 12 genes for which there is compelling evidence from multiple different samples/types of evidence for involvement in the etiology of schizophrenia. Therefore, it seems evident that research into the molecular genetics of schizophrenia has "turned the corner". However, the field is at a critical juncture. To avoid uncertainty, confusion, and disillusionment, there is an urgent need for additional study of these genes in large and well-characterized samples. To achieve this end, we propose here an efficient, brief, inexpensive, but highly rigorous exploration of these 12 candidate genes for schizophrenia. The overarching goals are essentially twofold, to add to the body of data on these genes in one of the largest case-control studies yet conducted for schizophrenia and to extend this work using additional phenotypes in a well-characterized sample. We propose a genetic case-control association study of 800 genetic markers in 12 candidate genes for schizophrenia. The analytic methods are advanced and take into account the known weaknesses of this study design. We believe that the results of our study will be highly informative and are essential to the field at this critical juncture in the hunt for genes mediating liability to schizophrenia.

P20 HG003900, Comparative and Web-Enabled Virtual Screening, PI Jacqueline Hughes-Oliver. The long-term objective of this planning grant is to create a research center that develops computational algorithms and software to gain theoretical and empirical insights in the use of chemical diversity for determining quantitative structure-activity relationships (QSARs). This is a multidisciplinary project with several aims: (1) develop and enhance collaborations between the four broad disciplines of statistics (Dr. Hughes-Oliver plus three others from different institutions, including a Canadian institution), chemistry (Dr Morteza Khaledi), computer science (Dr. Gary Howell plus one other from Canada), and mathematics (Dr. Moody Chu); (2) initiate a benchmarking study to compare structural descriptors, modeling strategies, and methods of model assessment; (3) design and beta-test web-accessibility of modeling software; and (4) develop a broad view of cheminformatics tools based on matrix decompositions where computations take advantage of the high degree of sparseness often exhibited by high-throughput screening datasets. The significance of these specific aims, in support of the long-term objective, is to reduce resource requirements for, and thus streamline, the process of drug discovery.

There are several other grants in biomathematics and bioniformatics, but I have not received a response during the summer from the relevant PIs.

	COE

Biomedical Engineering

Civil, Construction, and Environmental Engineering

Computer Science

Electrical & Computer Engineering

Material Science and Engineering

Mechanical & Aerospace Engineering

Nuclear Engineering

Textile Engineering, Chemistry and Science

Industrial and Systems Engineering

	12/01/05 – 02/28/07

11/01/05 – 08/31/06

12/01/04 – 11/30/06

04/01/05 – 04/01/06

12/04 – 12/06

3/03 – 2/08

6/05 – 5/08

5/05 – 4/06

1/06 – 1/08

6/06 – 5/07

10/05 – 9/06

7/05 – 6/06

1/06 – 1/07

4/05 – 3/10

4/05 – 3/06

4/06 – 3/07

2004 – 2009

9/30/00 – 8/31/05

7/01/03 – 6/30/06

2005 – 2006

7/1/05 – 6/30/06

07/01/04 – 12/31/06
01/01/02 – 12/31/06
09/15/05 – 08/31/08

05/01/05 – 04/30/06

05/01/05 – 10/31/06

03/01/05 – 02/28/07

3/06 – 3/07

7/1/02 – 6/30/07

3/17/06 – 2/28/07

7/1/06 – 6/30/10

01/01/06 – 12/31/06

03/01/05 – 06/30/06

3/06 – 7/07

4/06 – 4/07

4/1/05 – 3/31/06

9/02 – 12/05

9/06 – 9/11

9/05 – 9/07

6/05 – 6/08

8/03 – 8/05

01/01/06 – 12/31/06

05/01/02 – 04/30/06

05/15/03 – 04/30/06

04/01/00 – 03/31/08

04/01/05 – 03/31/06

01/01/05 – 12/31/05

10/01/05 – 08/31/06

12/1/04 – 11/30/05

7/1/03 – 6/30/06

09/01 to 08/06

09/ 1/2004- 08/31/2005
09/01/04 - 08/31/05

01/01/06 - 12/31/06

04/01/05 - 03/31/06

01/01/05 - 12/31/05

08/16/04 - 07/31/06

12/15/03 - 12/14/06

09/01/04 - 08/31/06

03/01/01 - 02/28/07

11/01/03 - 10/31/05

3/01/04 - 08/31/05

09/30/05 - 08/31/06

5/1/2006-4/30/2009

9/01/04 – 8/31/05

2004-2006

2006-2008

1/1/04-12/31/05

8/15/05-8/15/06
08/05 – 07/07
8/16/04-08/15/07
7/1/05 – 6/30/06
Begin date 6/2005

8/2004 – 7/2007

5/2004 – 2/2006

05/01/05 – 05/15/06
05/01/06 – 05/15/07

08/14/01 – 08/16/04

8/2005 – 8/2007

6/01/04 – 5/31/07

5/15/2003 – 10/31/2005
8/1/2005 – 8/31/2005
5/1/2005 – 4/30/2007
8/15/2005 – 4/30/2006
3/1/2005 – 7/31/2006
3/1/2006 – 7/31/2007
4/2006 – 4/2007
7/1/02 - 6/30/06

9/30/01 - 9/29/06

7/1/05 - 5/31/06
10/1/05 - 9/30/06
1/1/06 - 12/31/07
05/01/06 - 12/31/06

7/1/04 - 8/31/05
4/01/02 - 8/18/06
	$26,087

$99,999

$2,332,123

$20,000

$125,000 direct

$208,000 direct

$150,000 direct, renewable on review

$4,000

Not indicated

$125,000

$50,000

$50,000 

$7,500

$116,000

$9,851

$15,941

$1,997,625

$869,611

$132,000

$54,046

$36,799

$396,826

$543,995

$31,666

$164,954

$5,000

$200,015

$5,333

$1,480,066

$43,933

$1,477,914

$5,300

$30,000

$55,000 ($40,000 plus student stipend of $15,000)

$5,000

$20,000

$201,961

$400,000

$355,415

$300,000

$74,824

$6,000

$352,064

$1,019,953

$1,261,657

$15,000

$4,000

$46,977

$96,727

$213,972

$375,000

$58,699
$58,699

$74,260

$15,000

$4,000

$874,136

$435,548

$167,639

$387,000

$65,626

$79,998

$50,793

$471,000

$40,000

$66,000

$220,000

$69,569

$10,000

$290,000

$1,347,825.00

Not indicated

$16,000 per year

$573,000

$18,000/year

$56,000

$55,018

$272,312

$198,892

$347,184

$497,308

$2,500

$400,846  ($111,789 Gupta)

Not indicated

$45,000

$55,000

$5,000

$31,926

$649,138

$37,810

$25,000

$112,695


$7,340

$25,000

$241,131
	Testing BMP-2 and BMP-12 Proteins in Human Tenocyte Bioartificial Tendon Cultures (BATs) for Increase in Ultimate Tensile Strength (UTS)

Albert J. Banes

Wyeth Labs

Encouraging tendon healing post-trauma is an important aspect of orthopedic clinical science, yet little has been done to promote this branch of research.  Insulin-like growth factor and transforming growth factor b stimulate collagen expression and synthesis in tendon cells. Bone morphogenic proteins promote matrix expression or mineralization in connective tissue cells. It is hypothesized that bone morphogenic proteins 12 and 13 are involved in matrix expression by stimulating collagen expression in tenocytes. It is proposed that human tenocytes will be isolated from surgical specimens discarded after flexor tendon procedures, cultured, then fabricated as bioartificial tendons (BATs) in TissueTrain® culture plates.

Bioreactor for Engineered Bioartificial Tissues (BAT’s)

Albert J. Banes (PI), Elizabeth Loboa, B.C. Pourdeyhimi, Edward Grant, J.Y Thompson, 

NIH. Few commercial bioreactors are available for the culture of three dimensional (3D) tissues.  Flexcell’s strategy is to provide a commercial bioreactor allowing ease of operation to produce molded 3D tissue constructs in cell-populated matrix gels of variable geometries with controlled nutrient perfusion and mechanical stimulation. This design is based on a validated, pressure-operated platform technology with a scaled-up, TissueTrain™ 3D culture system, to allow individual research teams to investigate “best” techniques and methods to develop and integrate specific tissues.  Long-term goals of the project include refining and automating the bioreactor to develop tissue replacements for regenerative medicine.

Muscle-Based Actuators

Robert G. Dennis


DARPA/AFOSR 

The objective is to demonstrate a swimming robotic platform powered by living muscle actuators. This project includes major subcontracts to MIT ($600k), Harvard ($600k), the University of Michigan ($400k) and Dundee University in Scotland ($200k).  

Development of a switched-capacitor based neurostimulating system for low-power head-mounted deep brain stimulators

Maysam Ghovanloo, Mark Tommerdahl, Oleg Favorov

NCSU FR&PD 

The goal of this project is to design, fabricate, and evaluate novel switched-capacitor based stimulation (SCS) circuitry that directly controls the amount of injected charge into the neural tissue. This will substantially simplify the device and reduce its size and power requirements.  Our proposed methods are; (1) to develop a prototype computer-controlled SCS system, (2) to evaluate various stimulus waveforms in terms of stimulation efficacy and power efficiency using short-term in vitro rat brain slice experimental preparation and neurophysiological activity measuring techniques, and (3) to use these results to obtain funding to develop a second-generation, miniature-sized, integrated, head-mountable SC-DBS system.

Physio-anatomical Factors in Cochlear Implant Outcomes 

Charles Finley

NIDCD

This goal of this study is to test the hypothesis that a portion of the variance observed in cochlear implant outcomes is due to peripheral anatomical and physiological factors influencing neural responsiveness.  The study combines the techniques of high-resolution CT imaging, intracochlear evoked potential recordings, and computational modeling to predict variability across individual subjects.

Complex Sound Analysis in Normal and Impaired Ears

John Grose, Charles Finley

NIDCD

This study examines the psychophysical coding of complex sound stimuli in patients with impaired acoustic hearing and those having received cochlear implants.  Of particular interest is the psychophysical phenomenon of co-modulation.

Inferior Colliculus Auditory Implant

Doug Fitzpatrick, Paul Manis, Charles Finley

Advanced Bionics Corporation

The objective of this project is to evaluate the feasibility of an auditory prosthesis employing direct electrical stimulation of the inferior colliculus.  Behavioral and electrophysiological measures will be made in a chronically-implanted, alert rabbit model using IC stimulation via silicon multicontact electrodes. 

Acoustic Radiation Force Impulse and US Molecular Imaging of Inflammation in Insulin Resistant Pigs

Caterina M. Gallippi

UNC University Research Council Award

The objective of this project is to develop highly sensitive ultrasound (US) imaging methods to evaluate the onset, progression, and severity of cardiovascular disease (CVD) in relation to diabetes mellitus.  The hypothesis, US Acoustic Radiation Force Impulse (ARFI) and inflammation-targeted molecular imaging can effectively identify isolated regions of early vascular disease and elucidate mechanisms driving vascular inflammation in diabetes, will be tested.

ARFI and Molecular Ultrasonic Imaging for Earlier Detection and Enhanced Understanding of CVD in Women

Caterina M. Gallippi; Mentors: Timothy Nichols, Cam Patterson, and Etta Pisano

UNC BIRCWH Program (NIH K12 Award)

Acoustic Radiation Force Impulse (ARFI) imaging, is well suited to meet the urgent clinical need for superior CVD imaging markers in women.  ARFI imaging exploits differences in the local mechanical properties of tissue to allow for differentiation of tissue structure that is generally not apparent on B-Mode ultrasound.  ARFI imaging has been demonstrated in multiple clinical applications.  Our preliminary results, including ex vivo ARFI detection of arterial plaque matched to histology and in vivo ARFI detection of arterial plaque matched to B-Mode ultrasound in pigs, further support ARFI as a method for sensitive delineation of developing atherosclerosis in women.

ARFI Imaging for real-time, In Vivo imaging of SyvekPatch Induced Hemostasis in Arterial Punctures

Caterina Gallippi

Marine Polymer Technologies, Inc.

The goal of this project is to apply ARFI imaging to deciphering the mechanisms and temporal signature by which the SyvekPatch induces hemostasis at arterial punctures, given that the patch is applied at the skin surface.

Novel Molecular Ultrasound Probes for Targeted Imaging of Vascular Endothelial Inflammation during Atherogenesis via BRL Platelets

Caterina Gallippi

NIH P20 

The purpose of this project is to develop viable inflammation-targeted molecular ultrasound probes by rendering Bioengineered Rehydrated Lyophilized (BRL) platelets echogenic.

Identification of Molecular Targets for Noninvasive Detection of Inflammation in Atherosclerosis in FH Pigs

Caterina Gallippi (Co-PI)

NIH P20

The goal of this project is to employ both ARFI and MUS, to develop enhanced ultrasound based imaging approaches for detecting and delineating inflammation in atherogenesis.

ARFI Imaging of Arterial Mechanical Properties in CVD and Diabetes: Toward a Non-Invasive Method for Ultrasonic Detection of Vascular Inflammation Associated with Atherogensis, In Vivo

Caterina Gallippi

UNC Chapel Hill Junior Faculty Award

The purpose of this project is to develop ARFI imaging techniques in insulin sensitive and insulin resistant familial hypercholesterolemic pig models of human cardiovascular disease.

Rehabilitation Engineering Design

Richard Goldberg

NSF

This project is centered around rehabilitation engineering design projects for people with disabilities.  The grant provides support for supplies, machining, and travel to the annual conference for RESNA.  Salary support is also provided for undergraduate interns and a small amount for the PI.

Rehabilitation Engineering Design:  RET supplement

Richard Goldberg, PI

NSF

This RET supplement conducts a workshop for public school teachers on adapting technology for use with students with disabilities.

Rehabilitation Engineering Design:  RET supplement

Richard Goldberg

NSF

This RET also conducts a workshop for public school teachers on adapting technology for use with students with disabilities.  Additional funding is provided to hire two undergraduate students, who will provide ongoing support to teachers during the school year.
Innovative Tools and Techniques for Robotic Heart Surgery 

Greg Buckner, Edward Grant, Denis Cormier, Brian Lafitte

NIH. This project expands the use of robots by developing new end effectors for robotic and minimally invasive surgery. 

Mechanisms of Arrhythmias and Defibrillation in Ischemia

Stephen Knisley

NIH. The goal of this grant is to understand cardiac arrhythmias and defibrillation during ischemia. 

Electro-Optical Cardiac Mapping

Stephen Knisley

American Heart Association

This project studies the relationship between electrical cardiac measurements and optical measurements to increase our understanding of fibrillation. 

Evaluation of changes in resistivity and conduction due to lesion creation

Stephen Knisley

Ablatrics, Inc.

This Project encompasses four aims.  1. Evaluate Resistivity Change from Lesion Creation in Langendorf Preparation.  2. Evaluate Conduction Velocity Change from Lesion Creation in Langendorf Preparation.  3. Evaluate Resistivity Change from Lesion Creation during in vivo Ovine Experiments.   4. Evaluate Conduction Velocity Change from Lesion Creation during in vivo Ovine Experiment.  Expected results are: 1. Determine Algorithms for Detecting Continuous, Transmural Lesions using 1kHz Resistivity Measurements; 2. Evaluate and Determine Scientific Reason for Resistivity Change; 3. Determine Algorithm for Detecting Continuous, Transmural Lesions using Conduction Velocity Pacing Measurements; and 4. Evaluate Effective Refractory Period Changes under Various Lesion Creation Extents.
Transmembrane Potential Mapping of Defibrillation

Stephen Knisley

NIH/NHLBI minority supplement

The goal of this grant is to test activating function theory for transmembrane voltages during stimulation.  Our objective for the next 12 months is to perform NMR spectroscopy measurements with rabbit hearts undergoing acute ischemia, and simultaneously measure the transmembrane potential-sensitive fluorescence from the hearts.  This is essential for our goal of correlating the metabolic markers of ischemia with the cardiac action potentials.  We plan to incorporate these results with results already obtained using similar methods during a previous supplement period.  We will submit a manuscript describing these results for publication in a journal.

Biomedical Engineering Program for Functional Genomics

David S. Lalush

Whitaker Foundation Grant to UNC (subaward to NC State)

This Special Opportunity Award is intended to establish a new graduate education and research program in the Joint Department of Biomedical Engineering.  The new program will focus on broad applications at the nexus of Functional Genomics and Biomedical Engineering, both in applications of engineering principles to genomic science as well as the use of molecular biology techniques to study biomedical engineering problems.  The award primarily provides support for four new faculty positions and student research assistantships, plus funds for faculty and student recruitment and an external advisory board.

Data Analysis in Diagnostic Applications of Microarrays

David S. Lalush, Bruce S. Weir

NIH K Award

This grant focuses on the use of whole genome expression data for identification of molecular imaging targets.

Dynamic Micro-CT Using a Field Emission x-ray Source

David S. Lalush

UNC - UNC Chapel Hill

The aim is to develop a dynamic micro-computed tomography (micro-CT) system with enhanced spatial and temporal resolution and more versatile imaging capabilities compared to current micro-CT scanners; and to explore its applications for biomedical research. The goal is a scanner that will maximize image resolution for in vivo scanning of mice. The proposed system will utilize a micro-focus field-emission x-ray source recently demonstrated in our laboratory. Compared to conventional micro-focus x-ray sources, the new carbon nanotube based field emission x-ray source offers high resolution at significantly reduced size, fast pulsation capability currently not possible, and the potential for higher flux.

Electrospun Core-Sheath Fibers for Soft Tissue Engineering

Bhupender S. Gupta, Martin W. King, Samuel M. Hudson, Elizabeth G. Loboa

NCSU National Textile Center Program

This project is to develop bi-component nanofiber structuresas scaffolds for engineering soft tissues. The scaffolds will be made by an electrospinning process in which two polymers, both biodegradable but one of natural and the other of synthetic origin, are extruded using a co-axial syringe system to yield a 'sheath-core' nanofiber structure. The natural polymer in the sheath will aid in cell adhesion and proliferation while the synthetic polymer in the core will impart strength and elasticity.  Examined will be the effects of a number of process and material related variables on the structure and properties of the nanofiber webs.

Tissue Engineering Bone Using Osteoporotic Mesenchymal Stem Cells

Elizabeth G. Loboa

Oak Ridge Associated Universities

Given the complications that arise with fracture healing in the elderly, osteoporotic patient, a vital area of investigation revolves around better understanding the healing response in this population.  This healing response is dependent upon osteogenic differentiation of the mesenchymal stem cells (MSCs) that migrate and proliferate at the site of skeletal trauma.  The ability of these cells to osteogenically differentiate may be compromised in the osteoporotic patient.  Other researchers have investigated the osteogenic differentiation capability of osteoporotic MSCs and reported that these cells have a reduced ability for osteogenesis as compared to normal MSCs.

Tissue Mechanics Laboratory for Enhancing Biotechnology in North Carolina

Elizabeth G. Loboa, Peter L. Mente

NC Biotechnology Center

NC State University is developing a tissue mechanics laboratory that will have a material impact on the quality and quantity of biotechnology industries in North Carolina, stimulating further growth, both in size of operations and in numbers of firms. The laboratory supports all-important research aimed at producing new technology associated with biological materials and engineered biomaterials. The laboratory provides testing and educational services that will benefit current and prospective employers in the state.

Novel Fibrous Biomaterial Scaffolds for Tissue Engineering using Human Adipose-Derived Adult Stem (hADAS) Cells

Lucian Lucia, Elizabeth Loboa

NCSU Faculty Research & Professional Development Fund

This purpose of this grant is to investigate cellulose as a potential substrate for tissue engineering with hADAS cells.

Understanding/Improving Right Heart Bypass Operations.

Carol Lucas, Brooke Steele

NIH BRP Subcontract from Georgia Tech, Ajit Yoganathan

The incidence of children born in the USA with complex congenital heart defects in which there is only one effective pumping chamber is about 2/1000 births. Surgical repairs that separate the pulmonary and systemic circuits, placing them in series with the univentricular pump, termed “Fontan Repairs.  The overall goal of this research project is to use data obtained from patients, animal models and in vitro and computational studies to improve understanding of how the numerous surgical options available to these patients affect hemodynamics and to develop a process by which clinicians can determine the best surgical pathway for a given patient.  

Noninvasive Monitoring Glutathione Metabolism in Tumors

Jeffery M. Macdonald

NIH/Duke University

This grant supports animal studies in an NMR spectrometer. These animal studies are performed at the University of Florida at Gainesville. In addition, tissue extracts are analyzed on the Varian INOVA 400 MHz NMR spectrometer located on the University of North Carolina at Chapel Hill campus in Metabolomics Facility.  Support is provided for the preparation of NMR samples, NMR analysis of NMR samples, and calculate metabolite concentration and 13C fractional enrichment using the 1H or 1H-{ 13C } NMR spectra.

Human Enterohepatic Cell Model for Predictive Toxicology

Jeffery M. Macdonald

NIH/NIGMS

The current in vitro technology for testing drug candidates is based on two-dimensional sandwich liver-cell culturing techniques developed four decades ago.  An in vitro system that is a much better model of a human liver is needed.  The goal of this project is to create the first 3-D human bioartificial entero-hepatic organ-system and establish the feasibility of using this system to evaluate the toxicity of chemicals.  The proposed technology is based on incorporating a defined population of human liver cells in an extracellular matrix thus creating a microenvironment composed of a precise composition of insoluble factors to interact with the cells.

Multi-Electrode Arrays for Electrochemical and Electrophysiological Studies

Gregory S. McCarty

NCSU Faculty Research & Professional Development Fund

There is an urgent need for new modalities to study normal, aberrant, and diseased neuro-chemistry. The solution proposed in this project is to construct and test the fundamental structures required to perform multi-site electrophysiological and electrochemical information collection from in vivo and in vitro brain preparations. Standard microfabrication techniques will be used to fabricate custom planar multi-electrode arrays. Because all steps of the process are performed within NC State University, all properties of the electrode arrays can be customized and or optimized as the research requires.

Plasma - Aided Antimicrobial/Insect Repellant Finishing

Marian G. McCord, Mohamed A. Bourham

NCSU Institute of Textile Technology

Novel chemistries for imparting antimicrobial and insect repelling properties to fabrics are currently being sought. Atmospheric plasma-enhanced graft copolymerization of bioactive monomers onto the fabric, followed by addition of insecticidal antimicrobial agents is currently being investigated. In preparation for chemical grafting, oxygenated helium plasma will be used to expose fabric samples to helium and oxygen ions, creating active sites on the fabric surface. Fixation of insecticidal agents into the cavity of the antimicrobial agents adds a second protective feature to the product. Grafted fabrics will be washed and tested for antimicrobial and insecticidal/insect repellent properties. 

Stain Repellent-Antimicrobial Textiles via Atmospheric Plasma Finishes

Lei Quan, Marian McCord, Mohamed Bourham

Robert McLean – Graduate Student

Institute of Textile Technology

Production of stain-repellant antimicrobial textiles represents important multifunctional fabrics for everyday use. Production of antimicrobial textiles via atmospheric plasma activation techniques has shown great success and strong market potentials. Fabrics grafted with antimicrobial agents via atmospheric plasma-aided processes extend over a wide range of textiles and have been evaluated for efficiency and durability. The extension of plasma technique in graft copolymerization of bioactive monomers onto fabrics with additional stain repellency feature will be investigated in this proposed research. Ions from helium, oxygenated helium and fluorocarbon helium plasmas will interact with the fabric to create active sites on the fabric surface. 

Enhanced Durability of Chitosan Finishes via Plasma Treatment

Marian McCord

ATA/Chem-Tex Laboratories, Inc.

In this project, NC State is working with Chem-Tex to improve durability of antimicrobial finishes to polyester and nylon.

Chondrocyte Gene Expression in a Porcine Osteoarthritis Model – Early Detection of Tissue Degenerative Factors 

Peter L. Mente, Melissa Ashwell, Joe Cassidy

NCSU Faculty Research & Professional Development Fund

The goal of this project is to examine the early degenerative changes in joint tissues following an impact injury.  We propose to impact porcine patella in vitro to study the progression of these early degenerative changes.  The timing of the degenerative changes will be followed by examining tissue maintained in organ culture for 0, 3, 7, and 14 days after being impacted.  We will use this model to correlate the degenerative changes with the magnitude of loading required to initiate them and the time after injury of their expression

In Vitro Model for Injury Induced Cartilage Degeneration

Peter L. Mente

The Whitaker Foundation

The goal of the work was to use an in vitro porcine patella organ culture system to study early degenerative changes that occur in the cartilage and the underlying bony tissues following an injury. An impaction to the articular surface was used as the initiating injury. Intact patellae were maintained in culture for up to two weeks following the impaction to follow the progression of degenerative changes. A finite element model of the impaction was used to correlate mechanical parameters (stress, stretch, etc.) with the observed degenerative changes. 

Two Photon Induced Polymerization of Microstructured Medical Devices

Roger Narayan

National Science Foundation Faculty Early Career Development (CAREER) Award 

The objective is to understand two photon induced polymerization (2PIP) of Ormocer® organic-inorganic hybrid materials and evaluate the potential of this technology for medical devices.  In 2PIP, femtosecond laser pulses are used to break chemical bonds on photoinitiator molecules within a small focal volume.  These radicalized molecules react with Ormocer® monomers to create radicalized polymolecules.  The desired structures are fabricated by moving the laser focus in three dimensions using a micropositioning system.  The key research activities include: (1) characterization of Ormocer® microneedles and microneedle arrays, and (2) characterization of integrated drug delivery devices, which combine microneedles with microscale piezoelectric pumps.

Mesoporous Diamondlike Carbon Medical Device Membrane

Roger Narayan

National Institute of Biomedical Imaging and Bioengineering (NIH) 

Current implantable biosensor materials demonstrate poor “sensocompatibility”;  biofouling and tissue encapsulation create permeability barriers that decrease analyte flux between the sensor and the surrounding tissues. An ideal biosensor membrane material must reduce protein adsorption and promote integration of the sensor with the surrounding tissue. Furthermore, these surfaces must be sufficiently thin and porous in order to allow the sensor to rapidly respond to fluctuations in analyte concentration. We propose the development of a multifunctional nanostructured material for use as an implantable biosensor membrane. These nanostructured membranes will be fabricated to provide well-controlled 5-7 nm pore sizes, antifouling surfaces, and anti-inflammatory drug delivery properties.  

Laser Transfer of Tissue Engineered Materials for Combat Applications

Roger Narayan

Office of Naval Research Young Investigator Program

There is a tremendous need for tissue substitutes that can be easily prepared and rapidly deployed for use in treating wounded warfighters.  We have developed novel tissue substitutes using matrix assisted pulsed laser evaporation-direct write (MAPLE-DW), inkjetting, and two photon polymerization that can promote healing of burn and wound injuries in military personnel.  The program focused on understanding the physical, mechanical and biological properties of these microfabricated tissue substitutes. 

Interfacial Phenomena Related to Prevention of Biofouling

Roger Narayan, 

National Science Foundation

The research focused on the processing, characterization, and modeling of mesoporous nanostructured diamondlike carbon for use as an artificial organ membrane. We developed a novel technique for processing mesoporous ceramic films, and determined the relationships between processing parameters and sp3 bonding, hardness, wear resistance, and other material properties. These novel materials were characterized using cross-section transmission electron microscopy, STEM-Z microscopy, Raman spectroscopy, nanoindentation, adhesion testing, wear testing, and biocompatibility testing.

Development of Autoregulation and Organ Specific Boundary Conditions

Brooke N Steele

NCSU Faculty Research & Professional Development Fund

There is a lack of knowledge regarding the vascular function and health of patients when they first seek treatment.  Simulating the vascular system provides insights into understanding patient health and optimizing medical treatments.  It is easy to use computational fluid dynamics to simulate blood flow and pressure in a specified region of interest; but researchers must impose boundary conditions at the inlet and outlet boundaries of a given model.  The selection of these boundary conditions is of utmost importance.  The proposed solution to this problem is to implement a framework for the development of autoregulation and organ specific boundary conditions.

SI Cortical Contributions To Tactile Motion Perception

Mark Tommerdahl

NIH/NINDS

The research objective is to investigate the response of primary somatosensory cortex (both SI and SII) to different modes of skin stimulation. It is well established that different types, or modes, of vibrotactile stimulation activate different classes of neurons but how the information is integrated is uninvestigated.  The research plan proposes to investigate the possibility that high frequency components of skin stimulation modulate cortical processing of information about low frequency components.  We will investigate how the somatosensory cortex integrates information about different types of stimuli; and how information from skin sites on both sides of the body midline is integrated.

Cortical Responses to Single & Multi-Site Skin Stimuli

Mark Tommerdahl

NIH/NINDS

The major goals of this project are to determine the relationship between the optical and neurophysiological responses of SI cortex to mechanical vs. noxious thermal stimulation to single vs. multiple skin sites.

Stimulus-Specific SI Corticocortical Interactions  

Barry Whitsel, Mark Tommerdahl 

NIH/NINDS

The goal of this project is to insure effective and efficient design and conduct of the experiments, and quantitative analysis of the OIS imaging and neural datasets.

A Microfluidic Platform for Cytotoxicity Screening

Glenn M. Walker, Nancy A. Monteiro-Rivier

NCSU Faculty Research & Professional Development Fund

This project is developing a microfluidic platform to perform toxicology screening on pig, and ultimately human, skin cells (keratinocytes).  Microfluidics can enhance toxicology screening in several ways.  First, microfluidics allows exquisite control over the fluid environment within tiny liquid volumes, thus making it an ideal tool to screen large numbers of compounds on small groups of cells.  Second, a microfluidic configuration will allow arrays of cell culture chambers to be created, thus facilitating high throughput screening on a scale commensurate with current systems, and ultimately surpassing them.  In this project, small groups of cells are being cultured in microfabricated chambers.

Microfluidic Hanging Drop Tissue Cultures

Glenn M. Walker

NCSU Faculty Research & Professional Development Fund

The goal of this project is to develop a microfluidic device capable of performing hanging drop cultures. Microfluidic devices can enhance hanging drop culture in two ways. First, microfabrication allows for massive parallelization of the technique, which could lead to applications where high-throughput screening is performed on tissues instead of cells. Second, the physics of the microscale allows fluids and their contents to be controlled to a high degree of precision. In this project, small volumes (1-10 microliters) of medium with cells will be injected into microchambers. The cells in the hanging drop are being cultured and observed over a period of 14 days.

Nanofluidics Devices for Rapid Single Cell Analysis of Protein Expression

Glenn M. Walker

NIH/Carolina Center for Cancer Nanotechnology Excellence (C-CCNE)

A critical problem in cancer biology is the inability to perform biochemical and molecular characterization at the single cell level. To address this, this project is developing a point-of-care microfluidics platform that accepts "as collected" patient samples and within 30 min provides relevant biochemical information to the clinician. The microfluidics devices include sample processing and a micro-flow cytometer coupled with nanotechnology-based biochemical assays to study gene expression and function in sorted single cells. The proposed technology will target complex patient-derived materials including peripheral blood and bone marrow. Initial efforts are concentrating on characterizing four critical molecular targets in lymphocytes.

The Effect of Analgesic Agents on Patellar Tendon Healing

Paul Weinhold

McNeil Consumer and Specialty Pharmaceuticals

The overall objective was to evaluate the influence of various analgesics (NSAIDs, COX-2 inhibitiors, acetaminophen) on the biomechanical, biochemical, and histologic properties of the healing patellar tendon after partial transection in a rat model.

An Accelerated Overuse Tendon Explant Injury Model

Paul Weinhold

NIH/NIAMS

The overall objectives of this study was to quantify tissue measures indicative of clinical tendinopathy that occur with accelerated overuse loading in our tissue explant injury model and utilize the model to evaluate therapies (nonselective and COX-2 selective NSAIDs) for treating tendon injuries.

A Unified Approach to Understanding, Education, and Design of Disinfection Processes using Computational Fluid Dynamics (CAREER)

J.J. Ducoste, National Science Foundation

This research program proposes to use CFD to 1) develop and evaluate alternative disinfection models for the prediction of effluent microbial inactivation through continuous flow systems and 2) assess the impact of disinfectant injection methods and multiple disinfectant injection points on microbial inactivation and DBP formation. The educational plan involves the development of a CFD disinfectant training module. The CFD disinfection-training module will be designed around a graphical user interface (GUI) that will be the primary mode of communication between the user and the CFD model. The training module will be composed of three sections: 1) power point/video-based disinfection process-lecture series, 2) solved disinfection problems and simulated tracer tests, and 3) team-based disinfection design problems.

Towards an International Research Partnership Program on Human-Automation Interaction in the Life Sciences 
Robert St. Amant; David Kaber; Robert Kelly ; Mo-Yuen Chow; and Leonard Bull
National Science Foundation
To develop a large “international research partnership program” proposal is to develop a collection of small, integrated research projects at NCSU in bioinformatics that will complement an integrated set of projects on life sciences automation to be conducted at CELISCA. The idea behind the proposal is that the two universities may be able to define a large high-throughput screening process through the linkage of biocatalysis and high-performance analytical chemistry facilities at CELISCA and microarray research facilities at NCSU. 

Human-Automation Interaction in the Life Sciences
David B. Kaber, Robert M. Kelly, Robert A. St. Amant, Mo-Yuen Chow, Leonard S. Bull
National Science Foundation
This proposal is for a planning grant to support the development of a large “international research partnership program” between the University of Rostock and North Carolina State University (NCSU).The grant is expected to structure a set of integrated research projects at NCSU, which will be complementary to a collection of life sciences automation projects at Rostock. The supporting student programs are to include international undergraduate research training and exchange programs and an international graduate school involving NCSU and Rostock faculty in joint direction of doctoral student research across institutions.

Analytical Monitoring of Pharmaceutical Compliance
Maysam Ghovanloo
Dow Chemical Co. 
Patients forget to take their medicine; they may think side effects outweigh benefits; they may not believe the diagnosis; they may not understand the directions correctly; they may not know enough about the side-effects; they may use too much; or they may view the medicine as too costly. The goal of this project is to develop a method to analytically determine whether a subject has been adhering to a pharmaceutical regimen especially when it is orally administered. The medication can be in the form of a pill or a capsule.

Development of a Switched-Capacitor Based Neurostimulating System for Low-Power Head-Mounted Deep Brain Stimulators
Maysam Ghovanloo
NCSU Faculty Research & Professional Development Fund
Deep Brain Stimulation (DBS) is a highly effective therapy for management of a number of neurologic movement disorders such as Parkinson’s disease. Existing stimulators have to be implanted in the upper chest wall, under the skin, and wired subcutaneously to the electrode contacts emerging from the top of the head. According to several studies the subcutaneous extension wires are the primary cause of mechanical failure in DBS implants. The goal is to develop a significantly smaller, more efficient, integrated microstimulator that can be practically attached to the head at the point of electrode entry to the brain. 


Increasing Bandwidth in Wirelessly Powered Implantable Biomedical Devices
Maysam Ghovanloo
NCSU Faculty Research & Professional Development Fund
Implantable microelectronic devices such as visual or auditory prostheses need sizeable amounts of real-time data to interface with a large number of neurons. The most common method to wirelessly transmit real-time data is to send it along with power though an inductive link between two magnetically coupled coils. The focus of this research is developing a wideband and robust wireless link for implantable microelectronic devices. The ultimate goal is to increase the data rate beyond the carrier frequency, while improving the power transmission efficiency and coupling insensitivity of the inductive link. 


Innovative Tools and Techniques for Robotic Heart Surgery
Gregory D. Buckner, Denis R. Cormier, Edward Grant, Bryan W. Laffitte
National Institutes of Health
Under an NIH funded grant new instruments and surgical techniques for retraction and fixation to enhance the utility of MIRA systems is being researched.  A particular area of focus relates to mitral valve replacement. We hope to significantly reduce the time required to tie surgical knots using MIRA systems, thereby reducing the time that a patient is supported on cardio-pulmonary bypass (CPB) to an unacceptable interval.  Additionally, we are investigating how to develop a retractor capable of deployment and retrieval through a trocar without external intervention.  The research is collaboration between NC State University and East Carolina University.
A High-Density Microelectronic Tissue for Imaging: Electromagnetic and Thermal Effects
Gianluca Lazzi
US Dept. of Energy
The overall goal of this project is to develop novel quasi-static and time-domain bioelectromagnetic and biothermal modeling methods that will ultimately lead to a complete characterization of the electromagnetic and thermal impact of a retinal prosthesis on the human body. The focus is on the characterization of the current spread in retinal layers due to an array of stimulating electrodes, with the goal of understanding the effect of electrode shape and size on the induced currents on ganglion and bipolar cell layers as well as the thermal impact of the electrical stimulation on the delicate neural layers.


Biomimetic Electronic Systems (BIMS): Electrical and Electromagnetic Interactions
Gianluca Lazzi
Southern California, University of
In this project we will investigate thermal effects (models and methods) of bioimplantable devices developed in the ERC at the University of Southern California.

CAREER: Advanced Bioelectromagnetics for Wireless Biomedical Devices
Gianluca Lazzi
National Science Foundation
This supplement requests funds to support an undergraduate student to work on the development of a high resolution human body model that will be used in the PI's laboratory.


SGER: Design and MEMS Fabrication of Telemetry Devices for Biomedical Applications
Gianluca Lazzi, Mehmet C. Ozturk
National Science Foundation
In this project we investigate the feasibility of a new class of microfabricated three-dimensional inductive coils for telemetry devices used in biomedical applications and explore their integration with microantennas operating in the microwave frequency range for high data transmission rate implantable systems. Several unique approaches to create the desired structures for low-frequency telemetry links (coils) and dual frequency power/data telemetry links (coils and microantennas). 

Transitional Funding: Wireless Integrated Microsystems for a Retinal Prosthesis
Gianluca Lazzi
Whitaker Foundation
The goal of this project is to develop a highly improved data telemetry link based on implantable miniaturized microstrip or dielectric antennas for a new generation of a retinal prosthesis to benefit the blind affected by Retinis Pigmentosa (RP) or Age-related Macula Degeneration (AMD). This new high frequency telemetry link will provide large bandwidth to transmit data between external and internal units, thus allowing a large number of stimulating electrodes on the surface of the retina than is available to date. The system will be designed to achieve minimal electromagnetic and thermal deposition in the human head and eye. 


Carolina Center of Cancer Nanotechnology Excellence
John F. Muth
NIH/UNC-Chapel Hill
The purpose of this project is to fabricate nano-lights that may be able to illuminate cells as a novel form of microscopy and help in the understanding of how cancerous cells are different form health cells. It is a multidisciplinary project with biologists at the University of North Carolina at Chapel Hill.
Materials World Network: Designer Nanodiamonds for Detoxification

Donald W. Brenner and Tzy-Jiun Mark Luo

National Science Foundation

A multidisciplinary team of Russian and U.S. researchers are creating hydrosols of functionalized diamond nanoparticles that act as designer gastrointestinal enterosorbents for mycotoxins. Mycotoxins, which are the toxic by-products of molds, are a major problem in developing countries where food shortages make disposing of potentially moldy feed impractical. The designer diamond nanoparticles, which are being developed via a combination of experiment and theory, are a completely new and novel set of enterosorbent materials that can be made in bulk quantities and tuned to bind specific toxins while minimizing harmful side effects.

A New Approach toward Efficacy of HA Coating for Bio-Medical Implants

J. Cuomo and A. Rabiei (PI)

NSF

The material proposed in the present study as a more effective orthopedic implant coating is a functionally graded hydroxyapatite coating with graded crystallinity across the thickness of the film. The present proposal aims to increase the service life of an orthopedic/dental implant by creating materials that form a strong, long-lasting bond with the Ti substrate as well as juxtaposed bone.

A New Approach Towards Developing New Nano-Scale Hydroxyapatite Coatings For Biomedical Implants  

Afsaneh Rabiei

NSF

New processing technique will be developed for improving osseointegration of biomedical implants. The new coating selectively increase bone formation while increasing the bonding strength of the coating to the metal implant as well as improving the bonding strength between the coating and surrounding tissue.
Processing and characterization of functionally graded coatings for biomedical implants  

Afsaneh Rabiei

NSF

he aim of this study is to develop a functionally graded Hydroxyapatite (FGHA) coating for orthopedic and dental implants with a tailored release rate of an antimicrobial component. As the result, patient receiving an orthopedic or dental implant could return to a normal lifestyle sooner with the reduced antibiotics intake along with less risk of infection and it’s subsequent complications. 
A Novel Biologically Inspired Painless Blood Collection Method

M. K. Ramasubramanian, Jay F. Tu

National Science Foundation

We are studying the mechanics of blood draw by a mosquito, characterizing the anatomy of parts used for accomplishing the task, and translate the understanding into engineering specifications for a synthetic mosquito or a swarm of mosquitoes made up of several synthetic mosquitoes operating in parallel, for painless drawing of blood from a live host, including humans. Our second objective is to explore novel material systems for the synthetic fascicle, and means of manufacturing them in large quantities. Finally, a suitable user interface will be developed to carry out the blood draw in a simple manner. 

A Real-Time Blood Compatibility Sensor And Valve Actuator For Transfusion And Transplant Safety
M. K. Ramasubramanian
James River Foundation

Duke University Medical Center
Working with Duke University Medical Center, we are developing an optoelectronic sensor for the determination of agglutination through the measurement of scattering and relating it to the particle size distribution. We have developed a theoretical model based on Mie scattering to model and optimize the sensor behavior. An embedded standalone implementation of the sensor has been demonstrated. Results indicate that the sensor can be used in an automation environment reliably and cost effectively eliminating subjectivity and human error. Miniaturizing the sensor and eliminating the measurement system uncertainties through MEMS implementation of the design is in progress.
Development of a Smart Inhaler

S. Seelecke with C. Kleinstreuer and W. L. Roberts

Granting Agency: National Institutes of Health

Objective is to develop an interactive aerosol inhaler that will provide targeted drug delivery in the human airway.  This is a tightly coupled computational and experimental investigation of the ability to control particle deposition in the human lung, and then account for variations in patient’s breathing pattern to optimize local drug delivery.
Innovative Tools & Techniques for Robotic Heart Surgery

Gregory D. Buckner, Randolph Chitwood, Wiley Nifong, Denis Cormier, Edward Grant, Bryan Laffitte

National Institute of Health (NIH)

The goal of this multidisciplinary research program is to develop technologies that facilitate and extend the capabilities of Minimally Invasive Robot-Assisted (MIRA) cardiac surgery. Specific objectives include the development of: (1) Devices for rapid and secure fixation of suture materials and prosthetic devices, specifically instruments and cartridges that provide "push-button" fixation for specific procedures (e.g. atrial closure and leaflet repair). (2) Reliable and secure intra-atrial retractors to provide excellent visualization of essential cardiac structures: endoscopically-deployable retractors that utilize the superelastic and shape memory properties of Nitinol to facilitate totally closed surgical procedures.  

Investigation of Artificial Discs for use in Patients with Degenerative Disc Disease

Andre P. Mazzoleni

With time and the repetitive loading and bending of the spinal column, intervertebral discs become stiffer and thinner (degenerative disc disease or DDD). In addition to conservative remedies, and the more drastic remedy of spinal fusion, artificial disc replacement (ADR) has become a very attractive alternative. The concept of this procedure is to mimic as closely as possible the natural intervertebral disc in a mechanical system and replace the damaged disc in the spine with the artificial disc.  This research involves developing mathematical and computer models of the spine and artificial intervertebral discs in order to study the interaction of the spine with these discs.
Microfluidics in Biomedical Engineering

C. Kleinstreuer 

Graduate School

$16,000/year (McDonald-Kleinstreuer Fellowship)

Dates:  June 2005 –

We model thermodynamic properties of nanofluids after the Koo-Kleinstreuer Theory of micro-mixing due to Brownian motion and simulate nanofluid flow in microchannels. Performance improvement applications are targeted for micro-heat sinks as well as bio-MEMS.
Multi-scale Computational Analyses of JP-8 Fuel Droplets and Vapors in Human Respiratory Airway Models

C. Kleinstreuer

AFOSR 

We consider transient 3-D airflow and particle transport/deposition in the human respiratory system, focusing on JP-8 fuel droplets and vapor components. Accurate and realistic aerosol deposition results of that highly toxic material are important for toxicologists, health care providers and air-pollution regulators.
Non-spherical Particle Transport and Lung Deposition

C. Kleinstreuer

US EPA-NCSU (Cooperative Agreement)

We focus on non-spherical particle transport simulation in basic and applied shear flows. Application includes realistic lung aerosol dynamics of both toxic and therapeutic particles.
Plasma-Aided Antimicrobial/Insect Repellent Finishing

Marian McCord and Mohamed Bourham

Institute of Textile Technology (ITT)

Atmospheric plasma-enhanced graft copolymerization of bioactive monomers onto the fabric, followed by addition of insecticidal antimicrobial agents is investigated. In preparation for chemical grafting, oxygenated helium plasma is used to expose fabric samples to helium and oxygen ions, creating active sites on the fabric surface. Fixation of insecticidal agents into the cavity of the antimicrobial agents adds a second protective feature to the product. Grafted fabrics are washed and tested for antimicrobial and insecticidal/insect repellent properties.

Stain Repellent Antimicrobial Textiles via Atmospheric Plasma Treatment 

Lei Qia, Mohamed Bourham and Marian McCord 

Institute of Textile Technology (ITT)

Extension of plasma aided graft copolymerization of bioactive monomers onto fabrics with additional stain repellency feature is investigated in this research. Production of stain-repellant antimicrobial textiles represents important multifunctional fabrics for everyday use. Atmospheric plasma activates the surface to allow for grafting of bioactive monomers without changing bulk properties. Ions and excited atoms of helium, oxygenated helium and fluorocarbon helium plasmas interact with the fabric to create active sites on the fabric surface. Antimicrobial agents are added to the activated fabrics as a permanent fixation.  

Innovative Non-Chemical-Residue Method for Decontamination of Food and Plant Surfaces Using Atmospheric Plasmas

Mohamed Bourham and Orlando Hankins

US Department of Agriculture

Atmospherically generated plasmas provide means by which decontamination and surface sterilization of imported commodities could be achieved, including control of agriculturally important insects.  Direct plasma exposure has shown to be effective on tobacco budworms.  Similar results were obtained on control of aphids and thrips on plants, however these studies showed that the plasma effect is selective, and mortality is not the result of changes in the leaf.  Mortality of Western flower thrips on snap beans was greater than 95% in 5 sec.  These studies suggest that atmospheric plasma may be used as a non-chemical and non-transgenic method of insect control in a variety of possible practical applications.

Thermohydraulic Modeling of Thermosyphon Cyclotron Targetry to Improve F-18 Clinical PET
J. Michael Doster

NIH (Phase II SBIR)

Bruce Technologies is actively involved in Research and Development efforts to develop high performance cyclotron targetry for the production of F-18 for clinical Positron Emission Tomography (PET).  In many facilities, the production of F-18 is limited by the ability to remove heat from the target.  High performance targets with greater heat removal capabilities would allow for higher proton beam currents with associated higher production rates of the F-18 ion.  The target design of interest to this work is a boiling batch thermosyphon target that is estimated to allow for heat removal rates of 2 – 3 kW, a factor of two to three greater than existing batch targetry.  To aid in this development effort, we propose to develop thermohydraulic predictive models of the Bruce Technology targets, correlate the models with experimental data of target performance and use these models to improve and optimize the target design for applications to a variety of accelerators. 

New Cyclotron Targetry to Enhance F-18 PET

J. Michael Doster

USDOE (NEER)

This project proposes to develop cyclotron targets that produce F-18 for clinical Positron Emission Tomography (PET) at significantly higher rates than available from current targetry.  The beam power available in many commercial cyclotrons exceeds the capacity of current target technology by a factor of two to four. New target systems would allow a substantial increase in effectiveness of the approximately 250 PET cyclotrons now operating in the US.  Cyclotron manufacturers will probably sell 25-50 new cyclotrons per year in the next few years.  If new targets are available and utilized, they will offer a dramatic increase in production of F-18.

Investigation of Filter Degradation Processes for Respiratory Protection

R.L. Barker, W. Jasper, J. Hinestroza

NIOSH


This project is advancing knowledge on the effects of chemical exposures on the filtration efficiency of electrostatic filter media.  It has generated significant interest at NIOSH and with the manufacturers of electrostatic filters.  It has elucidated the operational degradation mechanisms and will determine if a new protocol is needed for NIOSH personal respirator certification.  A final report was produced and submitted to NIOSH in October 2005.

Functional Textile Surfaces for Preventing  Bedsores (Decubitus Ulcers)


B.S. Gupta

TUBITAK Textile Research Center, Turkey

Bedsores develop when a patient is immobilized on bed due to health reasons or otherwise has difficulty turning in bed.  For most patients, potential of bedsores can be alleviated by engineering fabric with differential friction, i.e. higher friction between skin and bedwear and lower friction between bedwear and bed-sheet.  Fabrics differing in construction were examined for the effect of structure on friction.  Strategy was sought to greatly lower the friction by modifying the surface with Teflon strategically placed.  The results were revealing.  Currently, some clinical data is being collected at the Ege University medical School to see the correlation.

Electro-Spun Core-Sheath Fibers for Soft Tissue Engineering.

B. S. Gupta, M. King, S. Hudson, E. Loboa

National Textile Center

Sheath-core bi-component nanofiber structures are targeted to be developed for use as scaffolds in engineering soft tissues. Electrospinning process is used in which collagen and PCL are extruded using a co-axial syringe system. The natural polymer in sheath will aid in cell adhesion and proliferation while the synthetic polymer in core will impart strength and elasticity. Both will biodegradable but differentially.  Examined are the effects of several process and material related variables on the structure and properties of the webs and on the scaffold’s potential for promoting cell adhesion and proliferation for engineering tissues for clinical use.

Synthesis of a Polymer Scaffold Using Keratin Extract for Wound Healing

B. S. Gupta, S. Hudson and M. Van Dyke (Wake Forest University)

BME (451-452) Department, WFU

Gupta and Hudson Lab Use Accounts

In this BME senior design project, the three PIs who have collaborated in keratin research directed the work.  Keratin was extracted from hair at WFU that was then dissolved in formic acid and tried to be wet spun into fibers.  The ultimate aim was to make a fiber but mw being low only film could be cast.  Several of these were made with different concentrations of polymer and their surface and mechanical properties assessed.  The surface wetted easily, a requirement for healing, but brittleness found meant that regeneration should be revisited we take steps to increase molecular weight.

Atmospheric Plasma-Aided Antimicrobial and Insect Repellent Finishes 
M.G. McCord, M. Bourham

Institute of Textile Technology

This research aims to impart antimicrobial finishes to cotton fabrics atmospheric pressure plasma-aided graft copolymerization of active monomers. The process consists of multiple steps; first, surface activation via atmospheric pressure plasma, followed by polymerization reaction of glycidyl methacrylate (GMA). Next, antimicrobial agents (β-cyclodextrin or quaternary ammonium chitosan derivative, HTCC) are reacted with grafted GMA epoxide groups. Antimicrobial and insect repellency are evaluated via assays. Standard washing test will also be conducted to determine the effectiveness of grafting after washing. Analysis will be repeated after storing the samples for several weeks to determine any aging effects.

Stain Repellent-Antimicrobial Textiles via Atmospheric Plasma Finishes
L. Quan, M.G. McCord, and M. Bourham

Institute of Textile Technology

Production of stain-repellant antimicrobial textiles represents important multifunctional fabrics for everyday use. Production of antimicrobial textiles via atmospheric plasma activation techniques has shown great success and strong market potentials. Fabrics grafted with antimicrobial agents via atmospheric plasma-aided processes extend over a wide range of textiles and have been evaluated for efficiency and durability. The extension of plasma technique in graft copolymerization of bioactive monomers onto fabrics with additional stain repellency feature will be investigated in this proposed research. Ions from helium, oxygenated helium and fluorocarbon helium plasmas will interact with the fabric to create active sites on the fabric surface.

Enhanced Durability of Chitosan Finishes via Plasma Treatment
Marian McCord

Chem-Tex Laboratories, Inc.

We are working with Chem-Tex to improve durability of antimicrobial finishes to polyester and nylon.

Ergonomic Interventions in the Furniture Industry
Gary A.Mirka
Furniture Manufacturing and Management Center (FMMC)

The goal of this project is to perform field evaluation of previously 
developed ergonomic interventions for the furniture manufacturing 
industry. Of primary concern in these evaluations is their impact on 
the biomechanical loading on the worker.  Impact on the productivity 
of workers using these interventions is also considered.

Ergonomic Interventions for the Agriculture Industry
Gary A.Mirka
National Institute for Occupational Safety and Health (NIOSH, CDC, NIH)
The goal of this five-year project is to develop engineering 
solutions for agricultural workers performing jobs with high risk for 
musculoskeletal disorders. The first step is identifying the 
high-risk jobs by evaluating local clinic-intake forms and 
identifying crops and work activities that contribute to these 
disorders. These high-risk activities are then analyzed and the 
ergonomic risk factors identified. Based on this evaluation, 
prototype tools/work methods are designed to reduce exposure to these 
risk factors.  These solutions are tested in the laboratory and in 
the field to document improvements in biomechanical loading and 
productivity resulting fromthese ergonomics interventions.


Investigation of Manual Control Performance Deficits in Adaptive 
Automation and a Cognitive Modeling Explanation
David B. Kaber
NASA LaRC, Human Measures & Performance Element, Airspace Systems
The objectives are: (i) to assess the impact of advanced warning cues 
on return-to-manual-control (RTMC) performance in human use of 
adaptively automated systems; and (ii) to develop a cognitive 
model-based theory of deficits in manual performance with or without 
warnings. We evaluate auditory and tactile cues presented shortly 
before control mode shifts in a multitask piloting scenario for 
ameliorating RTMC deficits compared with no cueing. Observations on 
subjects will be used to develop computational cognitive model 
explanations of RTMC deficits in using the adaptive system. 
Statistics on simulation output will be compared with performance 
data for subjects in the experiment.

Locomotion in Simulated Partial Gravity
Simon Hsiang
National Aeronautics and Space Administration (NASA)
An optimal control model is developed to model human walking by 
tracking visual signals within conditions of normal and partial 
gravitational conditions. A virtual reality walkway with a 
synchronized three-dimensional rear projection and body suspension 
tool balancer system is designed and constructed for the experiment.


Development of Physical Models for Testing of Nasal Vaccine Using Biomodeling
Ola L. A. Harrysson
NIH and Pathology Department of Duke University Medical Center
To develop and test new nasal vaccines, computer models and physical 
models are required. The new vaccines are currently being developed 
in the Pathology Department of the Duke University Medical Center. 
Biomodeling is being used to create computer models of the nasal 
cavity, and physical models will be developed using rapid prototyping 
and rapid tooling techniques.

The Effects of Neck Cut Resection Level on the Initial Torsional 
Stability of Cementless Total Hip Arthroplasty
Denis Marcellin-Little and Ola Harrysson
American College of Veterinary Surgeons
We investigate the effect of high vs. low neck cut on the initial 
torsional stability of cementless total hip arthroplasty. A cadaver 
study is being conducted, where pairs of femurs are being resected, 
one with a high neck cut and one with a low neck cut. Hip stems are 
implanted and the initial torsional stiffness is measured using a 
rotational universal testing machine. The results from the testing 
will be used to develop a finite element analysis model that can be 
used to predict implant torsional stiffness.


Design and Operation of a Genomic Database at Duke Hospital
Yahya Fathi
Duke Hospital
The primary objective of this project is to create a genomics 
database, consisting of clinical information, cardiac catheterization 
results, and blood samples from a large number of patients across the 
country over a five-year period, and then store the data long term 
for research needs. Our goal is the design and analysis of the blood 
storage and retrieval system and its interaction with the clinical 
and catheterization database, with the primary objective of 
facilitating the overall operation of the system as a whole in 
response to potential queries.

Simulation Modeling of Colorectal Cancer
Stephen D. Roberts
National Cancer Institute
A C++ simulation modeling platform is adapted to enable the 
development of a simulation model to describe the natural history of 
colorectal neoplasia and its relationship to the dissemination of 
cancer control interventions such as primary prevention, screening, 
treatment, and surveillance. This adaptation will require some 
extension of the present C++ platform. To be complete the extension 
must be documented, verified, and validated.



	Textiles


	Not indicated
	Not indicated
	The college has engaged in a number of research projects that emphasize medical textiles and healthcare including: 1) antimicrobial treatment of textiles fro hospital products (gowns, masks, drapes, covers), 2) tissue engineering, 3) knot security evaluation in sutures, 4) protective garments against biological and chemical assaults, 5) wound dressings and bandages, 6) compression hosiery for varicose vein therapy, 7) compression mattress covers for decubitus ulcer therapy and prevention, 8) design, manufacture, and in vivo/in vitro performance of arterial grafts, sutures, and other repair tissue, 9) absorbent textiles; diapers, sanitary napkins, incontinent pads and surgical sponges.  In addition, the college has also funded research in the development of biopolymers for medical uses.

	Management

Long Term Care

IT and Health
	Not indicated

Not indicated
	Not indicated

Not indicated


	Alvin E. Headen, Jr. Ph.D., Department of Economics Racial and Ethnic Differential Rates of Change in Sources of Care Use by ADL Disabled Elders in to provide community- based Long Term Care

Fay Cobb Payton, Ph.D Department of Business Management: 2000, Edwin Gill Research Grant, "An Exploration of E-Commerce in Health Care"




Allied Health Inventory  - CALS Research Programs

Food Science

A.      Microbiology/Genomics Discipline Area

Current research efforts focus on the development of molecular methods to detect foodborne pathogens of public health significance, including the human enteric viruses, Salmonella, Listeria monocytogenes, and E. coli O157:H7 in foods.  The ultimate goal of this research is to provide rapid (same day) methods to screen foods for bacterial and viral contamination and to provide an effective means of investigating causality in foodborne disease outbreaks.  We are also involved in the investigation of foodborne viral disease outbreaks using a molecular epidemiological approach.  We are also actively involved in the application of quantitative microbial risk assessment in the evaluation the risk to human health associated with a variety of foodborne pathogens, including mathematical modeling and the production of laboratory-based data to support modeling efforts.  Most recently, we have collaborated with others in large, multi-institutional projects to investigate the prevalence of pathogens and virulence of pathogens that can be transmitted by the consumption of contaminated fresh produce, poultry and shellfish.

Jaykus - USDA-CSREES, Epidemiological Approaches to Food Safety 
Duration - 08/06-07/08; Value - $70,100
A SYSTEMATIC APPROACH TOWARD THE QUANTITATIVE DETERMINATION OF PATHOGEN LOAD IN COMPLEX SAMPLE MATRICES 
Using a multi-disciplinary approach, the purpose of this project is to develop practical methods, in modular format, for the quantitative assessment of pathogen load in complex sample matrices such as feces, environmental samples, and foods
 
Jaykus - National Alliance for Food Safety and Security  
Duration - 10/05-09/07;  Value - $225,000
Listeria monocytogenes contamination of deli meat slicers:  risk and communication
This project uses lab-based data on pathogen transfer, observational data on worker behavior, and mathematical modeling to determine the role of slicing operations in the dissemination of foodborne contamination with Listeria monocytogenes
 
Jaykus - USDA-CSREES, National Integrated Food Safety Initiative        
Duration - 09/05-08/08; Value - $599,999
A RISK-BASED APPROACH TO DETERMINE “BEST CONSUMED BY” DATES TO CONTROL EXPOSURE TO Listeria monocytogenes IN READY-TO-EAT (RTE) MEATS
The purpose of this project is to investigate the feasibility of using safety-based-date-labeling (SBDL) to control the growth of L. monocytogenes in deli meats and subsequently reduce listeriosis risks to the consuming public.
 
Jaykus - bioMERIUEX, Inc.
Duration - 07/06-01/07; Value - $19,900
COMPARISON OF CANDIDATE REAL-TIME NUCELIC ACID AMPLIFICATION METHODS (PCR AND NASBA) FOR THE DETECTION OF VIABLE BACTERIAL CELLS USING SALMONELLA AS A MODEL 
In this project, we will be comparing DNA- and RNA-based nucleic acid amplification strategies with respect to their ability to distinguish living from dead bacterial cells.
 
Jaykus - Gojo Industries, Inc.
Duration - 09/01/06-8/31/07; Value - $84,826
DEVELOPMENT OF A MATHEMATICAL MODEL FOR THE TRANSMISSION DYNAMICS OF NOSOCOMIAL INFECTIONS IN A HOSPITAL SETTING
In this project, we will used combined observational, laboratory-based, and mathematical modeling to better characterize the transmission patterns of nosocomial agents [such as methicillin resistant Staphylococcus aureus (MRSA); vancomycin resistant Enterococcus (VRE)] in health care settings.

In genomics, there is ongoing work investigating the molecular mechanisms responsible for the survival and activity of probiotic Lactobacillus species in the gastrointestinal tract and use of this information to support development of bacterial delivery systems for biotherapeutic compounds in vivo (e.g. vaccines, enzymes).  

Klaenhammer - SDFRC, Dairy Management Inc.
Duration - 1/1/2005 to 12/31/2006; Value - $189,739
Impact of Dairy Components on Gene Expression in Probiotic Lactobacilli. Attempts to link expression of important probiotic characteristics with growth in milk and fermented milk. 

Klaenhammer - USDA/NRI.
Duration - 9/15/2005 to 9/14/2008;  Value - $298,529
Identification of probiotic functions directed by signaling pathways in Lactobacillus acidophilus. Identifying quorum sensing signalling systems that induce survival mechanisms in the GI tract, and mechanism underlying probiotic functions.

Klaenhammer - NIH  
Duration - 7/1/2004 to 7/1/2007;  Value - $568,000
Mohamadzadeh, M., and Klaenhammer, T.R. Dendritic Cell Targeting of Anthrax Vaccine. Constructing strains of Lactobacillus acidophilus and Lactobacillus gasseri to express and deliver an anthrax antigen to human dendritic cells of the mucosal immunity system.  

Klaenhammer - NIH
Duration - pending Fall" 2006; Value - TBD
Dean, G., and Klaenhammer, T.R.  Recombinant Lactobacillis as a mucosal vaccine against HIV. , Under consideration for funding.

Kathariou - USDA
Duration - 2006 -2010;  Value $100,000/yr
An interdisciplinary team approach to building International Collaboration in Organic Agriculture

Kathariou - Uni Wisconsin/USDA
Duration - 2004-2006; Value $59,522
Role of adherence associated with surface antigens in foodboren listeriosis

Kathariou - USDA
Duration - 2003-2006; Value $570,963
Impact of intertwined turkey-hog production on the species, strains & antibiotic resistance of camplyobacter in turkeys

Katharioou - USDA
Duration - 2002-2006
Molecular Ecology of Listeria monocytogenes in the turkey processing industry.

Kathariou, - USDA
Duration - 2001-2006
Prevalence Strain Types & Resistance of Camplyobacter in Turkey Growout Farms


B.      Chemistry Discipline Area

Effects of emerging Process Technologies on the Antioxidant Properties of Berries and Their Products.
This project is designed to determine the effects of various processing techniques on optimization of antioxidants in raw and processed berry products with an emphasis on blueberries and muscadine. We are examining how such processes as pasteurization, high pressure, microwave heating, accelerated solvent extraction, and fermentation affect the retention of antioxidant nutrients of blueberry and muscadine juices, blueberry and muscadine pomace, and muscadine seeds and skin. Studies show that an increase in fruits and vegetable products consumption is associated with a decrease in the risk of several inflammatory diseases include heart disease, cancer, arthritis, diabetes, and other degenerative diseases.
 
Golden Leaf Foundation 
Duration - 2006-2007; Value $125,000

North Carolina Grape Council
Duration - 3 years; value - $28,500

North Carolina Blueberry Council
Duration - 3 years; Value - $15,000

C.      Nutrition Science Discipline Area

Research projects have nutritional component aimed at improving health or reducing chronic diseases such as osteoporosis, obesity, diabetes or hypertension through improved food quality, fortified foods, dietary supplements or understanding the disease process.  Other projects have been aimed at educating consumers about body weight and diabetes management.  Examples of health related grants received over the last 10 years are as folllows:

Research projects have nutritional component aimed at improving health or reducing chronic diseases such as osteoporosis, obesity, diabetes or hypertension through improved food quality, fortified foods, dietary supplements or understanding the disease process.  Other projects have been aimed at educating consumers about body weight and diabetes management.  Examples of health related grants received over the last 10 years are as folllows:

Allen - The Institute of Nutrition, UNC-Chapel Hill
Duration - 7/1/96-6/30/97; Value - $3,000
Preservation of Nutritional, Immune, and Antibacterial Factors in Pasteurized Human Milk.

Allen - Lonza, Inc.
Duration - $10,000;  Value - $10,000
Polyol Digestion Study.  Lonza, Inc.

Allen and Alston-Mills - Institute of Nutrition, UNC, and NCSU
Duration - 7/1/97-6/30/98; Value - $7,500
Physiological effects of milk whey proteins in an animal model in vivo.

Allen and Swaisgood - DMI/Southeast Dairy Foods Research Center
Duration - 1/1/98-12/31/2001;  Value - $58,152
Nutritional applications for bioselective adsorption technology for ß-lactoglobulin.

Allen and McClelland - Institute of Nutrition, UNC, and NCSU
Duration - 7/1/98-6/30/99;  Value - $8,400
Nutrition Educational Needs of Populations with High Diabetes Risk in Cherokee,  North Carolina.

Allen and McClelland - Institute of Nutrition, UNC, and NCSU
Duration -  7/1/00-6/30/01;  Value - $4,100.
Analysis and prevention of diabetes in youth

Allen and McClelland - NC Nutrition Network/ NC DHHS/ USDA.
Duration - NC Nutrition Network/ NC DHHS/ USDA;  Value - $74,826;  Duration - 10/1/99-9/30/00;  Value - $105,278;  Duration - 0/1/00-9/30/01;  Value - $104, 072;  Duration - 0/1/01-9/30/02;  Value - $97,020
Our Destiny is Our Decision: Nutrition education to reduce risk of complications of diabetes.

Allen and Sauls - Institute of Nutrition, UNC, and NCSU. 
Duration - 7/1/01-6/30/02;  Value - $4,000
Do antioxidant vitamins protect rabbits from elevated homocysteine?

Allen and Rushing - NC Dairy Foundation, Inc.
Duration - 7/1/2002 - 6/30/2006;  Value - $45,000
Fluid milk screening for chemical toxins delivered by bioterrorism.

Allen -  UNC Institute of Nutrition Competitive Grants Program
Duration - 7/1/2002-6/30/2003;  Value - $5,000
Fortifying vitamins in low-fat foods.

Allen - Dairy Management Inc./ SDFRC
Duration - 1/1/2003-12/31/2005;  Value - $106,078.
Fortifying vitamins A and D in low-fat foods.

Allen - Gift from Tetra Technologies, Inc. 
Duration - 2003;  Value - $15,000
Duration - 2005;  Value - $10,000 
Support for calcium fortification research

Allen - NC Sweet Potato Commission
Duration - 6/1/2005-2/28/2006;  Value - $9880
Role of Sweet Potato in Lowering Blood Glucose

Allen - NC Sweet Potato Commission
Duration - 8/1/2006 – 2/28/2007;  Value - $11,840.
Identification and Stability of Sweet Potato Components that Lower Blood Glucose

Allen - Southeast Dairy Foods Research Center and Dairy management Inc.  
Duration - 8/16/2006- 8/15/2008;  Value - $75,000
Whey permeate and delactosed permeate as ingredients to lower sodium content of soup


D.      Engineering Discipline Area

One of the mainstays of engineering research within food science is in the area of sterilization.Typically these efforts have been geared to development of new technologies, including verification and validation of these technologies, for processing of foods,  there is significant interest in this work in the medical profession.  Specifically, utilization of these technologies in the sterilization of medical devices and pharmacological agents.

-----------------------------------------------------------------------------------------------------

Poultry Science

Ovarian Cancer Research Program

Cooperators

NCSU Department of Poultry Science

Northwestern University, Feinberg School of Medicine

NCSU College of Veterinary Medicine

Biological Basis for Chemoprevention of Ovarian Cancer (1998 to Present):  Ovarian cancer is a deadly disease that kills more women than all other gynecological cancers combined. Each year in the United States, 27,000 to 28,000 women are diagnosed with the disease, and 16,000 to 17,000 women will die from it. Despite progress made in treating cancers, most women who contract ovarian cancer will die from it. The disease is not easily detected and is often discovered in an advanced stage.  Researchers at North Carolina State University and Duke University have evaluated egg-laying chickens as a model for studying ovarian cancer.  Chickens have been shown to be a viable model because of their high rate of naturally occurring ovarian cancer.  The epithelial, or surface, cells of chicken ovaries are similar to the epithelial cells of human ovaries and appear to respond to the hormone progestin in the same manner as those of humans.  Two methods of reducing the incidence of ovarian cancer have been evaluated, progestins, like those found in birth control pills, and caloric restriction.   As in other species, caloric restriction has been shown to be effective in reducing the incidence of cancer, and progestins are also preventive.

Impact of Ovarian Adenocarcinoma Chemoprevention Studies:  This research has provided and validated an animal model that is useful for evaluating potential preventing therapies for human ovarian cancer, which could potentially saving many human lives.  This project has also allowed for greater insight into the reproductive mechanisms in gallus domesticus and the nutritional requirements for body maintenance of non-ovulating hens.

Principle Investigators: James N. Pettite, Kenneth E. Anderson, Donna K. Carver, and Gary S. Davis, Gustavo Rodriguez, M.D., Northwestern University, Feinberg School of Medicine, Division of Gyn-Oncol., 

D. K. Carver, K. E. Anderson, J. N. Petitte, G. S. Davis, H. J. Barnes, 09/00-08/05.  Pre-clinical Evaluation of Intermediate Endpoints and Their Modulation by Chemopreventive Agents, $379,629. National Cancer Institute awarded $593,000 to Duke University.  NCSU subcontract. 
This project involved use of an avian model for human ovarian adenocarcinoma, which was used to screen chemopreventive agents for effectiveness in preventing ovarian cancer.  Use of the avian model provided information on chemopreventive agents in a fraction of the time required to test similar drugs in humans.
 2002
Evaluation of Progestins and Vitamin D for the Chemoprevention of Ovarian Cancer.  Duke University, Division of Gyn-Oncol. Department of Defense, research grant (Funded $1,200,000).  K.E. Anderson, J.N. Petitte, and D.K. Carver.  Funding Requested $319,254.  Subcontract with 
2000
Chemoprevention of Ovarian Cancer. Petitte, J.N., K.E. Anderson, and D.K. Carver, NCSU, G. Rodriguez, Duke University, Division of Gyn-Oncol. National Cancer Institute/National Institute of Health, research grant. Funding Requested $445,849. Funded $559,295.   Subcontract with Duke University “Ovarian Cancer in Chickens”. Funding Requested $380,301.
1998
Biological Basis for Chemoprevention of Ovarian Cancer. Duke University, Division of Gyn-Oncol. Department of Defense, research grant. Funding Requested $445,849. Funded $459.295. Subcontract with Duke University “Ovarian Cancer in Chickens”. Petitte, J.N., K.E. Anderson, and D.K. Carver. Funding Requested $155,071.

Soc and Ant

Michael D. Schulman

Department of Sociology and Anthropology, NCSU

Allied Health Contributions

Institutional Affiliations

Adjunct Professor of Health Behavior and Health Education, UNC-SPH

Board of Collaborators, Southern Coastal Agromedicine Center

Injury Prevention Research Center, UNC-SPH

Collaborations With Other Departments and Programs

Department of Health Behavior and Health Education, UNC-SPH

Department of Epidemiology, UNC-SPH

ECU School of Medicine

University of Kentucky

NC Department of Labor

Research Program: Agromedicine

2000-2006
Farm Vehicle Public Road Crashes


Investigation of the risks to NC farmers who drive farm vehicles on public roads: literature review, review of existing data, farmer focus groups, and a case control survey of  NC farmers who have had crashes and who have not had crashes involving farm vehicles on public roads.


Funded through NCARS and by a grant from NIOSH to the Southern Coastal Agromedicine Center (ECU and NCSU: $62,000)

2005-2006
Coasts of Tractor Overturns and Collisions


Assess the number of tractor overturns and collisions and estimate the public health costs of such events.


Funded by NIOSH to University of Kentucky

Research Program: Youth and Occupational Injury

1993-97
Hazards of Youth Work


Investigate the hazards and injuries experienced by working youth under 18 years of age.  Instrument development phase includes review of existing data and literature review.  Data collection included a statewide survey of NC working teens about their jobs and hazard exposures and surveys and focus groups with teens working in service and retail sector jobs.


Funded by CDC National Center for Injury Prevention and Control and NIOSH to IPRC ($100,000)

2000-02
Teens in Construction


Investigation of the jobs, hazards, and injuries experienced by teens under 18 working in construction jobs.  Data collection included two surveys of NC teens working in construction, a survey of Latino construction workers, and a survey of construction firms.


Funded by NIOSH grant to IPRC ($400,000)

2004-06
National Survey of Working Teens and Parents


A national random sample of working teens and parents was interviewed to assess teen and parent knowledge and perceptions of occupational hazards, risks of injuries, knowledge of child labor laws, and attitudes towards work and risk.


Funded by NIOSH grant to IPRC ($700,000)

2004-2006
Effectiveness of Work Permits


Comparison of working teens in NC and SC to assess what, if any, effects work permits have on teen jobs, hazards, and safety (NC requires working teens to have a work permit while SC does not require teens to have work permits).  Data collection via surveys of high school students in matched NC and SC school districts.


Funded by NIOSH to IPRC ($500,000)

Research Program: Occupational Injury

2004-06
Injury Trends


Analysis of trends in occupational injuries in the United States and the social and political correlates associated with these trends.


Funded by NIOSH to UNC Department of Epidemiology

2006

Worker Displacement


Investigation of the health consequences of job loss in a NC community that has lost over 9,000 manufacturing jobs in the last 10 years..  Interviews and focus groups with displaced workers on health problems and on problems related to long term exposure to workplace hazards


Funded as part of NCARS/Regional Project 1100 on the working poor in rural areas.

July 10, 2006

TO:

Ken Esbenshade

FROM:
Gerry Luginbuhl

SUBJECT:
Allied Health Sciences Programs in the Department of Microbiology

Research

Research activities in the Department of Microbiology address contemporary topics in cellular processes and applied problems of relevance to modern society. Two areas of research synergism supported by core Departmental faculty and by several associate members of the department are Microbial Genomics & Metabolism and Viral Pathogenesis & the Host Immune System. Many of the research activities in both of these core areas are related to human health.  Below is a brief description of the research and a list of currently funded external grants.

Microbial Genomics & Metabolism

James Brown

Ribonuclease P (RNase P) is an enzyme, present in all cells, that catalyses an essential step in making proteins. Because it is essential for life, RNase P is an attractive target for the development of novel antimicrobials. It is also highly conserved in Bacteria, so that an inhibitor might be effective against a wide range of pathogens, but very different in human and other eukaryotic cells (both in the nucleus and mitochondrion), so that an inhibitor of the bacterial enzyme is unlikely to be toxic to humans.

Jose Bruno-Barcena

There is a long history of the beneficial effects associated with live microorganisms present in food and their ability to grow and affect the intestinal tract.  We are focused on understanding the molecular genetic basis underlying the development of stress tolerance responses among bacteria that are normal inhabitants of the intestinal tract.  The final goal will be to understand the physiological and molecular basis for health-promoting versus disease-causing microbial activity in the intestinal tract.

Hosni Hassan

Oxygen free radicals are both toxic and mutagenic. Therefore, knowing how cells protect themselves from the many catastrophic effects of oxygen free radicals will have an impact on our understanding of aging, cancer, and cellular damages caused by oxidant stress.

Grants:
National Pork Board NPB #03-057 – Lactobacillus reuteri 1063S: A probiotic alternative to addition of antimicrobials/antibiotics to post-weaned pig diets. $30,000


NCSU Southeast Dairy Foods Research Center: Engineering lactic acid bacteria (probiotic organisms) for the delivery of antioxidants into dairy products. $62,134.

Jonathan Olson

Dr. Olson's lab studies Campylobacter jejuni physiology. C. jejuni is a bacteria that is responsible for more cases of bacterial food poisoning than Salmonella, E. coli and Shigella combined. C. jejuni is a normal resident of the GI tract of birds, and its primary route of transmission to humans is through contaminated poultry. This makes C. jejuni eradication of special importance to North Carolina, as the state ranks 1st and 3rd in the nation in turkey and chicken production, respectively. 

Grants:  
USDA Respiratory chain of Campylobacter jejuni. $250,000

Viral Pathogenesis & the Host Immune System

Scott Laster

Research in Dr. Laster's laboratory focuses on the anti-viral immune response. One aspect of this response currently under investigation is the cell death-inducing activity of a compound, tumor necrosis factor (TNF), produced by humans and animals during the early stages of an infection. TNF is able to act in an anti-viral manner by causing the death of infected cells before virus replication is complete, thereby reducing the number of infectious viruses that are produced. The cell death-inducing activity of TNF is selective for infected cells, but we are investigating how some viruses are able to resist the effects of TNF. 

Grants: 
NIH The TNF-induced activation of phospholipase A2. $72,000


Erimos Pharmaceutical. The ability of NDGA and its derivatives to inhibit TNA-induced apoptosis and inflammation. $145,636.


Erimos Pharmaceutical. (Co-PI with Scholle and Petty). The effects of EM-1421 on influenza replication, influenza-induced apoptosis and influenza-induced inflammation. $164,542.

Tim Petty

Modified vaccinia Ankara virus (MVA) is a highly attenuated orthopoxvirus that is being evaluated as a replacement for the current smallpox vaccine, as well as for other applications in antiviral prophylaxis and anti-cancer therapy.  Dr. Petty's lab, in collaboration with research groups at Duke University and elsewhere, is developing new approaches for the genetic analysis of MVA and other poxviruses.  The results of these studies are expected to provide important information for the further development of MVA, and related orthopoxviruses, as vaccine vectors for protection against smallpox and for other applications. 

Frank Scholle

Dr. Scholle's  research focuses on interactions of flaviviruses with the innate immune response of the host. Flaviviruses are RNA viruses that are predominantly transmitted through insect bites. Some prominent members of this group of viruses include Yellow fever virus, the dengue viruses and West Nile virus.

Grants:
NIH K22AI067925. West Nile virus interference with the innate immune response. $149,658

Mike Sikes

Dr. Sike's research focuses on understanding the mechanisms that drive a unique form of gene regulation, termed V(D)J recombination, which allows the white blood cells called lymphocytes to defend against literally billions of different pathogens. His current research is focused on determining the complex pathways by which chromatin surrounding individual DNA sequences is modified to facilitate or inhibit V(D)J recombination during lymphocyte development.

Grants:
Elsa U. Pardee Foundation.  Enhancer-independent control of TCR gene targeting. $117,561

Faculty with research programs tangential to allied health, related to environmental conditions that affect human health or monitoring for pathogens.

Amy Grunden

With the recent rise in terrorist activities world-wide, the possibility that people could be exposed to toxic organophosphorus nerve agents has become a great concern.  Dr. Grunden's laboratory has purified the enzyme prolidase from the hyperthermophilic microbe Pyrococcus furiosus. and is currently modifying the enzyme to optimize its use for the detoxification of nerve agents.  Dr. Grunden has also lent her expertise to studies on the fate of pathogens in hog lagoons and other waste treatment enviornments.

Grants:
Army Research Office. Structural analysis and bioengineering of thermostable pyrococcus furiosus prolidase for the optimization of organophosphorus nerve agent detoxification.  $184,258.


USDA. Management of closure or remediation of swine waste treatment lagoons. Subcontractor: $75,000

Michael Hyman

Modern industrial nations face numerous chronic environmental issues arising from the widespread use of chemicals as fuels, solvents, and fertilizers.  The main interest in this laboratory is in identifying, characterizing and optimizing microbial degradation processes directed at these important environmental pollutants.

Grants:
American Petroleum Institute.  Characterization of 2-trifluoromethyl-2-propanol as a reactive substrate analog for determining in situ activity of tertiary butyl alcohol-degrading microorganisms. $42,085


American Petroleum Institute.  Biochemical, physiological and phylogenetic diversity of tertiary butyl alcohol-oxidizing bacteria. $138,045.


National Science Foundation. Ecophysiology of nitrifying and denitrifying microbial communities. $101,984 to Hyman


USDA. Integrated water-shed-based molecular and hydrologic monitoring techniques to assess pathogen loading in estuarine and shellfish environments-hydrologic monitoring and antibiotic residue analysis. $129,068 to Hyman.

Eric Miller

The virus KVP40 infects several species of pathogenic bacteria, including  Vibrio parahaemolyticus, V. cholerae and other species of Vibrio. KVP40 has five genes that encode enzymes that are involved in nucleotide (NAD+) metabolism. The research aim is to determine the importance of NAD synthesis by phages, which can lead to new insights into phage-host interactions and potentially to new anti-viral and anti- bacterial compounds.

Grants: 
NCSU Sea Grant Program. Diagnostic reporter phage for vibrio pathogens and food safety concern. $10,000

Gift: 
Virus Detection Systems Corp. Cary, NC $2000

---------------------------------------------------------------------------------------

	Research Programs 
	· Please include information on the duration and value of any grants

· Please provide name and 1-2 descriptive sentences

	
	Department of Statistics are Principal Investigators or major 
Co-Investigators on a number of research grants that support directly 
biostatistical methodological research: 

R37 AI031789-16, Statistical Methods for AIDS Clinical Trials, PI 
Anastasios A. Tsiatis, current project period 09/01/2003 - 02/29/2008,  total costs for this project period $1,456,343. This is a MERIT (Method to Extend Research In Time) Award. The highly selective MERIT awards recognize researchers who have demonstrated superior competence and outstanding productivity in research endeavors, which provide long-term support to investigators with impressive records of scientific achievement in research areas of special importance or promise. Less than 5 percent of NIH-funded investigators are selected to receive MERIT Awards.  That a biostatistical researcher has been recognized by a MERIT award demonstrates the position of biostatistics as a fundamental medical/public health research area in its own right. 

This grant, which is funded by the National Institute of Allergy and 
Infectious Diseases, supports research on biostatistical methodological development relevant to problems arising in the study of HIV infection.  The grant involves three main projects: (i) 
developing a new, unified statistical framework for taking advantage 
of auxiliary information collected on clinical trial participants for 
improving the precision of inferences on main study endpoints drawn from clinical trials; (ii) developing a new framework for the design, conduct, and analysis of multi-stage clinical trials for evaluating adaptive treatment strategies in which subjects are treated in a time-dependent fashion according to their current disease status, as is the case in popular Structured Treatment Interruption (STI) 
strategies for HIV infection; and (iii) new statistical methods for 
characterizing the relationship between biomarkers such as viral load or CD4 T-cell count and long-term clinical endpoints such as 
progression to clinically-defined AIDS or death. 

R01 CA051962-16, Statistical Analysis of Complex Data in Cancer, PI Anastasios A. Tsiatis, current project period 09/01/2003 - 02/29/2007, total costs for this project period is over $650,000.  This grant, which is funded by the NCI, supports biostatistical methods research or the design and analysis of complex data that are encountered in cancer clinical trials.  The grant involves four main projects: (i) development of efficient methods for the analysis of two-stage clinical trials for the evaluation of cancer chemotherapies and maintenance treatments; (ii) methods for estimating the effects of duration of treatment from observational data; (iii) methods for making inference on the effects of treatments and other information on the clinical endpoint of death from a specific cause (e.g., a particular cancer) when some of that information is missing; and (iv) a study of the inefficiency of popular so-called "adaptive designs" for monitoring of clinical trials. 

R01 CA085848-07, Flexible Statistical Methods for Biomedical Data, PI Marie Davidian, current project period 05/01/2003 - 04/30/2007, total costs for this project period $868,184.  This grant, which is funded by NCI, supports biostatistical methods research in several areas: (i) new, more efficient methods for making inference on clinical endpoints that are in the form of a time-to-event, such as survival time or time to recurrence of cancer; (ii) methods for evaluating the sensitivity of techniques for evaluating the relationship between a biomarker and a clinical endpoint to unverifiable assumptions on the underlying process governing the evolution of the biomarker over time; (iii) new methods for analysis of longitudinally-collected data, such as biomarkers, that require fewer assumptions on the underlying process; and (iv) new methods for evaluating whether the popular assumption of so-called "proportional hazards," an assumption routinely invoked in the analysis of time-to-event endpoints in clinical trials, is realistic. 

R01 AI071915-05, Mathematical and Statistical Modeling to Inform 
Design of HIV Clinical Trials, PI H.T. Banks (Co-Investigator Marie Davidian), current project period 07/01/2006 - 06/30/2011, total costs for this project period $3,790,928.  This is a multidisciplinary project that involves applied mathematicians, statisticians (Dr. Davidian), and a subcontract to support an immunologist/infectious disease clinician collaborator at Massachusetts General Hospital.  The premise of the research is that mathematical nonlinear dynamical system models of within-host HIV dynamics coupled with statistical population models, integrated with clinical and biological expertise and informative data can accelerate breakthroughs in HIV research. The project involves five integrated projects: (i) Developing more refined mathematical models of the mechanisms underlying HIV pathogenesis, specifically, HIV dynamic models describing the interplay between the virus and the host immune system, to improve their relevance and predictive ability; (ii) developing companion statistical methods for fitting these dynamic models to longitudinal data from multiple HIV infected subjects in order to understand the HIV dynamics in the population, so that the models can be used as the basis for the next part of the project; (iii) development of a systematic strategy for using model-based simulation to inform the design and conduct of clinical trials; (iv) using this approach to design and conduct a clinical trial to determine whether treatment initiated during acute infection followed by terminal interruption at time(s) determined by the models, results in a lower viral load set point and higher CD4 cell count than no treatment; and, finally, (v) development and use of optimal control theory, mathematical theory for modifying the behavior of nonlinear dynamical systems through control of system inputs, to suggest new, practical adaptive HIV treatment strategies that may lead to improved long-term outcomes. 

Dr. Davidian also is Co-PI (with X. Lin, Harvard School of Public 
Health) of an NCI sponsored conference grant, R13 CA090205, Workshop for Junior Biostatisticians in Cancer Research, 03/23/2001 - 08/31/2008, which was awarded to the Eastern North American Region (ENAR) of the International Biometric Society (IBS) to support a biennial workshop for junior biostatistical researchers, held at the annual meeting of ENAR; ENAR is a major professional society for biostatistical researchers in North America, and the annual ENAR meeting is that largest professional gathering of biostatistical researchers in North America. 

Dr. Davidian is also Co-Investigator (PI S.A. Murphy, University of 
Michigan) of grant R21 DA019800-02, Methodology for Adaptive Treatment Strategies, sponsored by the National Institute for Drug Abuse, 09/30/2004 - 07/31/2007, which funds the formation and activities of a network of researchers from diverse subject-matter areas to brainstorm and develop principles leading to new methodology for the development and evaluation of adaptive treatment strategies for chronic disorders. In adaptive strategies, decisions to modify or change treatment over time are made based on the clinician's and patient's evaluation of ongoing response, burden and adherence, and their design and study pose significant statistical problems.  The network, which involves computer scientists, psychiatrists, psychologists, HIV clinicians, engineers, and statisticians, has had several meetings and has produced a white paper outlining the major challenges in this area and 
the collaborations that are required to address them.

DMS-0504726. NSF. Title: Haplotype-based Association Modeling for Whole-Genome Scan and Candidate Gene Studies. PI: Tzeng, Jung-Ying. Project period: 8/15/2005-7/31/2008. Total costs: $75,000. Projection description: Identifying genes responsible for human diseases can illuminate significant insight to the detection, treatment and prevention of these diseases. In the search for genes underlying human complex diseases, haplotype-based association analysis has been recognized as a tool with high resolution and, more importantly, potentially great power for identifying modest etiological effects of genes. However, in practice, its efficacy has not been as successful as expected in theory; one primary cause is that such analysis requires a large number of parameters in order to capture the abundant haplotype varieties. To tackle this issue, the proposed work constructs an efficient and powerful model-based framework for association analysis at haplotype level. The proposed work aims not only to provide novel association tools in complex gene mapping, but also develop a routine method for case-control studies and offer a methodological foundation for future advancement. With the availability of a better statistical tool, scientists can advance their understanding of complex diseases, and design better diagnostic and therapeutic strategies that improve human health. 

R01 MH074027-01A1. NIMH. Title: Replication of Schizophrenia Associations in CATIE. PI: P. Sullivan. (Co-investigator: Tzeng, Jung-Ying). Project period: 03/15/06-02/28/08. Total costs:  $311,736. Project description:  Schizophrenia is an often devastating neuropsychiatric illness whose etiology remains unknown despite considerable study. Genetic factors have been strongly and consistently implicated in its etiology via the quasi- experimental tools of family, adoption, and twin studies. Historically, the molecular genetics of schizophrenia has been controversial due to a disturbing pattern of highly publicized single studies followed by multiple non-replications. Developments in the scientific literature over the past two years very strongly suggest a fundamental shift in the field. To date, there are 12 genes for which there is compelling evidence from multiple different samples/types of evidence for involvement in the etiology of schizophrenia. Therefore, it seems evident that research into the molecular genetics of schizophrenia has "turned the corner". However, the field is at a critical juncture. To avoid uncertainty, confusion, and disillusionment, there is an urgent need for additional study of these genes in large and well-characterized samples. To achieve this end, we propose here an efficient, brief, inexpensive, but highly rigorous exploration of these 12 candidate genes for schizophrenia. The overarching goals are essentially twofold, to add to the body of data on these genes in one of the largest case-control studies yet conducted for schizophrenia and to extend this work using additional phenotypes in a well-characterized sample. We propose a genetic case-control association study of 800 genetic markers in 12 candidate genes for schizophrenia. The analytic methods are advanced and take into account the known weaknesses of this study design. We believe that the results of our study will be highly informative and are essential to the field at this critical juncture in the hunt for genes mediating liability to schizophrenia.

P20 HG003900, Comparative and Web-Enabled Virtual Screening, PI Jacqueline Hughes-Oliver, current project period 09/23/2005-07/31/2007, total costs for this project period $747,277. The long-term objective of this planning grant is to create a research center that develops computational algorithms and software to gain theoretical and empirical insights in the use of chemical diversity for determining quantitative structure-activity relationships (QSARs). This is a multidisciplinary project with several aims: (1) develop and enhance collaborations between the four broad disciplines of statistics (Dr. Hughes-Oliver plus three others from different institutions, including a Canadian institution), chemistry (Dr Morteza Khaledi), computer science (Dr. Gary Howell plus one other from Canada), and mathematics (Dr. Moody Chu); (2) initiate a benchmarking study to compare structural descriptors, modeling strategies, and methods of model assessment; (3) design and beta-test web-accessibility of modeling software; and (4) develop a broad view of cheminformatics tools based on matrix decompositions where computations take advantage of the high degree of sparseness often exhibited by high-throughput screening datasets. The significance of these specific aims, in support of the long-term objective, is to reduce resource requirements for, and thus streamline, the process of drug discovery.

There are several other grants in biomathematics and bioniformatics, but I have not received a response during the summer from the relevant PIs.


	
	· 

	
	


The Department of Horticultural Science conducts fundamental and applied research on issues of horticultural concern in the area of human health, wellbeing, and quality of life. These include research on plant genomics, proteomics, metabolomics, genetics and plant breeding, plant physiology, nutraceuticals, plant nutrition, post harvest physiology, crop production, greenhouse production, nursery production, organic and sustainable production systems, food safety, and pesticide testing.

Plant Breeding Programs in Horticultural Science:

NC State has one of the largest plant breeding research and training programs in the US. The plant breeding programs within Department of Horticultural Science seek to improve pathogen, insect, and environmental stress resistance in new cultivars, while enhancing product quality. Specific breeding programs include:

Sweet Potato and Potato (PI: Craig Yencho)

Tomato (PI: Randy Gardner)

Strawberry and Blueberry (PI: Jim Ballington)

Cucumber, Watermelon and Melon (PI: Todd Wehner)

Blackberry and Raspberry (PI: Gina Fernandez)

Ornamental Woody Plants (PI: Tom Ranney)

Peaches, Ornamental Plants (PI: Dennis Werner)

Ornamental Sweet Potatoes (PI: Craig Yencho/Ken Pecota)

Nutraceuticals:

Although proteins, carbohydrates, fats, minerals and vitamins are generally recognized as the primary factors associated with nutritional value, there is a growing body of evidence that other biologically active compounds, known as nutraceuticals, may aid in preventing disease. Much of the work on nutraceuticals is now focused on the identification and study of phytochemicals involved in biological processes that help prevent cell damage, inhibit cancer cell replication, and decrease cholesterol levels. The ability to enhance the nutritional value and health benefits of fruits and vegetables through plant breeding, molecular genetics, and production and processing practices is a relatively new area of science, but one that has a great potential for human health.

· Research on commercial production on medicinal herbs and native plants with nutraceutical interest is being conducted at the Mountain Horticultural Crops Research and Extension Station in Fletcher and the Mountain Research Station in Waynesville.  Plants included are goldenseal, black cohosh, bloodroot, mayapple, ramps, and false unicorn. This work is funded by GoldenLeaf Foundation funds administered through the NC Specialty Crops Program. $75,000 for 5/01/05 – 8/31/06. PI: Jeanine Davis.

· Grapes are recognized for their many health promoting properties, especially NC’s native muscadine grape. The Departments of Horticultural Science and Food Science are evaluating viticulture practices and grape varieties to understand the effects of production system and environment on antioxidants levels and their nutraceutical value in grape berries, juice and wine. Research is being supported by the Horticultural Science Department. PIs: Jim Burton (Hort Science), Barclay Poling (Hort Science), Leon Boyd (Food Science).

Soil Science

• PI: Dean Hesterberg
• Research program is focused on the molecular environmental chemistry of phosphorus in soils, with the aim of preventing water-quality deterioration due to discharge of phosphorus from agricultural and wetland soils into surface waters.

This research is funded by an interdisciplinary USDA-NRI Grant from the Soil Processes Program titled “Molecular Mechanisms of Phosphate Retention and Dissolution in Organic Matter and Clay-Organic Systems” (Hesterberg, Shi, and Martin) with funds of $455,000 over 36 months. 

Research

My research area is focused in areas such as urbanization impacts on water quality, agricultural impacts on water quality and microbial contaminant screening.  The phylogenic diversity of the antibiotic resistant bacteria isolated from manure, lagoon, and soil samples are being characterized.   Additionally, microorganisms that are indigenous to the soil will be evaluated for antibiotic resistance to antibiotics that are commonly used in the swine industry.  Land application of waste is a management practice used in swine production; transfer of resistance to indigenous microorganisms could produce a significant reservoir facilitating the spread of resistance across ecosystems. 

Graves, A. K., J. F. Levine, X. Li, and J. Lin.  2005.  Identifying Sources of Fecal Contamination and TMDL Development in the Swanquarter Bay.  Proposal submitted to the Division of Water Quality, North Carolina Department of Environmental and Natural Resources (Section 319).  $158,913.  Funding Cycle: 8/1/06-7/31/08

vanHeugten, E., A. K. Graves, K. D. Zering, W. M. Morrow and M. T. See. 2005.  Impacts of Growth Promoting Antibiotics on Growth Performance, Economics, and the Development and Persistence of Antibiotic Resistance in Nursery and Finishing Pigs.  Proposal submitted to the National Pork Board.  $49,499.  Funding Cycle: 12/5/05-12/4/06

I.  Methodology to Assess Soil, Hydrologic, and Site Parameters that Affect WetlandRestoration Success. Project Leader. NC Dep. of Transportation. 2000-2008. $1.9 million over 8 years. 

A 750 acre Carolina Bay was drained and used for agriculture for approximately 50 years.  The Bay was bought by the NCDOT to be restored into a wetland.  Our research will conduct experiments to determine the best ways to restore wetland functions.  Wetlands cleanse surface and subsurface water to remove contaminants such as nitrate and microorganisms.  The wetland studied receives groundwater from a subdivision containing septic systems, and removes contaminants before the water flows to the Lumber River.

II.  North River Wetlands Restoration Project. R.O. Evans, G. Grabow, S.W. Broome, M.J. Vepraskas, and T. Shear. Co-PI, NC Wetlands Reserve Program. $921,026, Soil Science component is $170,277. 8/02-7/08. 

A cooperative project with personnel from Biological and Agricultural Engineering, Soil Science, and Forestry.  A wetland is being restored to cleanse water before it enters an estuary where shellfish are harvested.  The estuary has been closed to fishing because of fecal contamination of shellfish.  It is hoped that by forcing surface water to move through a wetland the fecal contaminants can be filtered out.


III.  Phosphorus Release from Agricultural Lands Converted to Wetlands.   D.L. Hesterberg and M.J. Vepraskas. NC Agricultural Foundation, Inc., No. 06-221.  $8,000. 7/05-6/06.

Laboratory experiments were conducted to simulate wetland conditions in soil from a wetland restoration site.  Preliminary data showed that phosphorus would not be released to surface or groundwaters once the area was converted to wetland.  This is good news for NC because had P been released it would have contributed to fish kills downstream.

Animal Science

Dr. Eric van Heutgen

Please see the information that relates to health programs in humans
below. Both programs have research and extension components and,
therefore, fall in both of these categories.

AREA 1

Improving nutrient digestibility and air quality by manipulation of fiber
and enzyme supplementation in swine diets

Excretion of nutrients into the environment and emission of ammonia and
odorous compounds from swine production may directly or indirectly
influence human health. These projects aim to reduce the losses of these
compounds into the environment through nutritional manipulation.

Grants:
North Carolina Pork Council (PI: van Heugten) - July 1, 2005 to June 30,2007 - $30,000
Animal & Poultry Waste Managm. Cent. (PI: van Heugten) - Oct. 1, 2004 to Sept. 30, 2006 - $31,435
Smithfield Agreement and APWMC (PI: Humenik) July 1, 2001 to June 30, 2003 - $140,000
Multi-State Consortium on Animal Waste Management (PI: Humenik) - Sept. 1,2000 to Aug. 31, 2002 - $175,000
The New York State Energy Research and Development Authority (PI: Humenik) - July 1, 2000 to June 30 2001 - $63,304
USDA (PI: Bull) - July 1, 2001 to June 30, 2003 - $466,675
USDA, IFAFS (PI: van Kempen) - Sept. 2000 to Aug. 1, 2002 - $286,513
Multi-State Consortium on Animal Waste Management (Spears) 1999 - $86,600

AREA 2:

Effects of growth promoting antibiotics and their potential alternatives
on pig performance, economics, and the development and persistence of
antibiotic resistance in nursery and finishing pigs.

The use of antibiotics for growth promotion in animal agriculture has come
under serious scrutiny because of their potential impacts on resistance to
antibiotics important in human medicine. This research program aims to
determine the impacts of growth promoting antibiotics on the development
and persistance of antibiotic resistance in nursery and finishing pigs and
to evaluate potential alternatives to antibiotic growth-promotors.

Grants:
Pork Board (PI: van Heugten) - Dec. 15, 2005 to Dec. 14, 2006 - $49,499

Dr. Melissa Ashwell

The research program she has in collaboration with Dr. Peter Mente (Biomedical Engineering) probably would be considered as an Allied Health Science since they are using pig patellae as a model for osteoarthritis research.

PIs: Dr. Peter Mente (Biomedical Engineering) Dr. Melissa Ashwell  and Dr. Joe Cassady

There is very little known about the early tissue changes that start the cartilage down the degenerative pathway, leading to osteoarthritis. A
porcine patellae impact injury model has been developed and is being used to study changes in gene expression, to identify potential drug targets.

Grant: NCSU Interdisciplinary Faculty Research and Professional Development Fund  4/1/05-3/31/06  $20,000

Dr. Char Farin

ANS 452 Advanced Reproductive Physiology and Biotehcnology (3 credits)
   Course focus in on (1) comparative reproductive physiology emphasizing
mammalian (rodents, non-domestic animals, primates), avian, reptilian
and teleost reproductive strategies; (2) applications of assisted
reproduction techniques and other reproductive biotechnologies in
primates and mammals; (3) ethical aspects of applied reproductive
biotechologies.

ANS 702 Reproductive Phsyiology of Mammals (3 credits)
   Course covers a survey of current concepts in mammalian reproductive
physioloogy including sex determination, gametogenesis and
fertilization, menstrual cycles, corpus luteum function, fetal
development and pregnancy, post-partum reproduction and reproductive
senescence.

Grant Number: 2002-35205-12810
PIs:  Farin CE (PI), Petters RM (Co-PI)
Duration:  10/15/02-9/30/05
Source: USDA Competitive Research Grants Program
Title:  “Transcriptional Regulators of Bovine Oocyte Maturation”
Description:  Cloning and functional assessment of novel mRNAs associated
with the initiation of germinal vesicle breakdown in cultured bovine
cumulus oocyte complexes.
Award Amount: $130,000  ($104,000 direct)


Grant Number: 1 R03 HD043875-01
PI:  Farin CE (PI)
Duration: 5/05/03-4/30/05
Source: NIH (NICHD)
Title: “SAGE Analysis of Murine Oocyte Maturation”
Description:  Use of SAGE analysis to characterize mRNA populations
associated with the initiation of germinal vesicle breakdown in cultured
murine cumulus oocyte complexes.
Award Amount:  $146,000  ($100,000 direct)


Grant Number:  Unnumbered Grant
PIs: Kennedy-Stoskopf S (PI); CoPIs: Farin CE, Pinto C, Swanson W
Duration: 9/1/04-8/31/06
Source: Morris Animal Foundation
Title: “Pallas' Cat, A Model Species for Female Reproductive Senescence in
Non-Domestic Felids”
Description:  Analyze endocrine profiles associated with aging in female
Pallas’ cats and compare the abilities of oocytes from young and old
females to undergo pre- and post-implantation development following
fertilization in vitro.
Award Amount:  $99,346  ($91,986 direct)


Grant Number:  Unnumbered Grant
PIs: Farin PW (PI), Farin CE (CoPI)
Duration: 7/01/98-6/30/99
Source:  NCSU, College of Veterinary Medicine Competitive Research Funds
Title:  “Histological and biochemical assessment of fetuses and calves
from embryos produced in vitro”
Description:  Study designed to evaluate histological development and
expression of mRNAs for myogenic determining factors in skeletal muscle of
fetuses associated with large offspring syndrome.
Award Amount:  $10,000 (direct)


Grant Number:  9602482
PI: Farin CE (PI), Farin PW (CoPI)
Duration: 9/01/96-9/01/00
Source:  USDA Competitive Research Grants Program
Title:  “Influence of in vitro culture on embryo and fetal development in
cattle"
Description:  Evaluation of effects of in vitro culture environments on
ultrastructure of preimplantation embryos, physical development of fetuses
after transfer of embryos produced in vitro, and expression of mRNAs for
IGF ligands and receptors in liver and skeletal muscle of fetuses from
embryos produced in vitro.
Award Amount: $202,012  ($186,000 direct)

	 

	Water Recycling and Use of Recovered Nutrients in Animal Production Systems

	Leonard Bull, Mike Williams and Mark Rice

	US Department of Agriculture

	$459,716.00 

	May 1, 2003 – April 30, 2007

	Waste-water recovered from a comprehensive swine waste treatment system installed on a Smithfield Foods operation in NC as part of the technology evaluations ongoing within the agreements between Smithfield Foods, Premium Standard Farms and the NC Attorney General  is being recycled as drinking water for finishing swine.  The water is recovered from a process that includes anaerobic digestion, aerobic digestion, and denitrification, followed by clarification, treatment with polymer, sand bed filtration, reverse osmosis and UV treatment.  A second line of investigation will involve planned collaboration with Premium Standard Farms in which recycled water is being used in swine production.  

	 

	Improved production technology for finfish aquaculture

	T. Losordo

	USDA

	$67,274 

	05-03-04-06

	The objective was to evaluate and develop new technologies for the renovation and reuse of wastewater from an intensive recirculating finfish production system to further reduce the volume and concentrate the effluent stream from the system and to allow for the maintenance of high water quality within the fish production system. During this project, just ending in April, 2006, we developed a system utilizing a geotextile bag (Geotube) that removed 97% of the solids, 50% of the nitrogen and 30% of the phosphorus.  The system is being considered by the State of NC as a BMP for waste treatment in intensive tank based aquaculture.

	 

	Validating Phosphorus Losses in lower Coastal Plain - Phase II

	G. Chescheir, R. Skaggs

	DENR-USEPA 

	$96,822 

	10/03-09/05

	A DENR-USEPA sponsored project to test the model PLAT for assessing phosphorus losses from ag lands, particularly from lands that receive animal waste as a fertilizer or for treatment of the wastes.  This project ended last fall and a report has been submitted.

	 

	Technology Transfer for Animal Waste Treatment Improvements

	Frank Humenik

	 US Department of Agriculture

	$5,000.00 

	September 15, 2003 – September 15, 2006

	 A series of small meetings will be hosted with key leaders from state and federal regulators, resource planners, and user groups to update them on rapidly advancing technologies from USDA-ARS, Florence, SC and North Carolina Agricultural Research Service.  The purpose or objective of this cooperative research project is to transfer research findings on animal waste treatment to users, planners and regulators.

	 

	Plant Based Bioprocessing to Produce New Value-Added Agricultural Products in Rural North Carolina Communities

	R. Sharma

	Golden Leaf 

	$90,196 

	2/04-2/06

	This project brings together agricultural and chemical engineers, plant geneticists, and breeders in an interdisciplinary program to develop new tobacco and sweetpotato varieties and novel bioprocessing technologies that capture added value from agricultural products in rural NC.  Our objectives are to create a technology platform for transgenic production of high value proteins while simultaneously adopting a “total utilization” concept and recovering natural products from the plant material.  Central to this effort are novel, environmentally benign technologies to extract and purify natural products such as pigments (used as food colorants and vitamins), terpenoids (used as fragrance ingredients), and sugar esters (used as insecticides).

	 

	Manure and Nutrient Characterization for Flushed Manure for use in Design Criteria for Innovative treatment technologies

	P. Westerman

	NC Pork Council

	$14,777 

	7/04-6/06

	The objective of this project is to determine whether allowing farmers to pump below the normal stop-pump level will affect the treatment performance of the lagoon and cause changes in nutrient concentrations for nutrient planning.  Farmers have been allowed under a NRCS temporary policy to pump down lagoons as much as eight inches below normal stop-pump level between June 15 and October 31 in order to allow more flexibility in utilizing nutrients and providing more storage capacity during winter.  Twenty lagoons are sampled monthly for normal nutrient analyses, and weekly rainfall and lagoon liquid levels are recorded.

	 

	Characterization and Fate of Ammonia and Hydrogen Sulfide from Animal Feeding Operations: Their Emissions, Transport, Transformations, Deposition, and Impact on Fine Particulate Matter.

	P. Westerman

	USDA - CSRS

	$27,029 

	04/04-03/07

	This is a 3-yr multidisciplinary agricultural air quality research, extension and education project to study the simultaneous emissions and fate of ammonia and hydrogen sulfide from confined animal feeding operations.  Emissions are being measured from one barn and one lagoon at a swine farm, with measurements taken continuously for a few days for each source during each of the four seasons.  The project also has a considerable modeling component on the possible transport and fate of ammonia and hydrogen sulfide.

	 

	Bioretention Creation in Town Branch (Alamance County)

	W. Hunt, K. Bass

	Piedmont Triad Coun. Of Gov.

	$10,000 

	06/04-08/06

	Two bioretention areas were constructed in the Town Branch watersheds.  Together they serve to treat stormwater runoff from Graham High School  and serve a 1.3 acre watershed. The site will be monitored for bacteria (fecal coliform), phosphorus, nitrogen, and TSS. Data will be  analyzed to make a prediction as to how well each bioretention area functioned on both mass and concentration reduction. These are the first grassed bioretention areas in the US to be extensively studied. Cooperators include the Piedmont Triad Council of Governments, the Town of Graham, and Alamance County Schools. The site was constructed in summer 2005 and has been monitored since spring 2006.

	 

	Development of an Economically and Environmentally Responsible Technique for Decommissioning Anaerobic Swine Waste Lagoons 

	Frank J.  Humenik, J. Ronald Miner, Louis A. Licht,  Kelly Zering

	The North Carolina Pork Council

	$25,000.00 

	 January 1, 2004 – December 31, 2006

	This project is to complete and expand the NCSU Animal and Poultry Waste Management Center project, ’Development of an Economically and Environmentally Responsible Technique for Decommissioning Swine Waste Lagoons.’ An inactive large and small lagoon are being closed using a phyto-remediation procedure. It was not possible to fully close the large lagoon because of the extremely wet weather between October and December 2002. This lagoon which is now over 75% covered will be closed and planted according to a patented procedure used for landfills. The small lagoon will be closed during drier conditions and planted with Forest Service trees to determine the capability of this method during dry weather. The cost effectiveness of these alternative phyto-remediation lagoon closure processes will be evaluated.

	 

	Ammonia Harvesting From Alternative Waste Management Systems for Air Quality Protection and Resource Recovery

	J. Classen, F. Humenik

	Various Industries

	$16,416 

	10/04-10/06

	The objective of this research is to evaluate the feasibility of ammonia stripping for ammonia recovery from waste liquids resulting from two different approaches to eliminating ammonia emissions from swine waste management systems: an in-house belt separation system and a permeable covered lagoon system.  Bench-scale experiments will be conducted to evaluate the effect of different operating conditions, such as pH, temperature and gas flow rate, on ammonia recovery in relation to the different characteristics of the two liquid waste streams.

	 

	A Regenerating Scrubber for Reducing Animal House Emissions

	S. Shah

	Various Industries

	$21,900

	10/04-06/06

	A scrubber was designed and fabricated to reduce gaseous emissions from animal houses.  Initial testing of the scrubber using the pit exhaust of a swine finishing house indicated that it reduced up to 77% of ammonia and 17% hydrogen sulfide.  After design modification, additional testing is being undertaken to improve ammonia removal efficiency. 

	 

	Evaluation and Demonstration of Golf Course Best Management Practices in
the Chowan River Basin

	R. Evans, W. Hunt

	NC DENR

	$107,124 

	10/0-09/07

	Evaluate and demonstrate a number of Best Management Practices including constructed stormwater wetlands, nutrient and water management, and pesticide containment and mixing to improve water quality functions that reduce nutrients (nitrogen and phosphorus) and sediment from developed areas before reaching the Albemarle Sound Estuary.

	

	Robeson Creek Watershed Assessment and TMDL Implementation Plan

	Karen Hall/ Laura Lombardo Szpir/Daniel Line/Jean Spooner/Bill Hunt/Dave Penrose/Barbara Doll/Greg Jennings

	NC DENR

	$300,000

	12/14/04-12/13/07

	Robeson Creek is a 303(d) listed stream with chlorophyll a violations in the lower stream segment and impaired biological communities in both segments. The objective of the proposed project is two-fold: 1) to conduct a watershed assessment for the Robeson Creek watershed in order to identify critical areas (pollutant source areas) for targeting implementation of best management practices (BMPs); and 2) to develop a TMDL Implementation Plan for achieving total nitrogen and total phosphorus TMDLs for Robeson Creek.

	 

	Restoring the Burnt Mill Creek Watershed through Storm Water Management and Community Involvement

	W. Hunt, M. Burchell

	NC DENR

	$465,554 

	11/04-10/07

	BAE faculty are to design and construct six stormwater BMPs in the Burnt Mill Creek Watershed, to involve the community in identifying and constructing low-impact development retrofits (BMPs) on their own property, and to monitor the effectiveness of the constructed BMPs in ameliorating the impacts of urbanization in the watershed.  The objectives of the project, as defined by local participants in the New Hanover Watershed Plan, are to improve in-stream habitat, reduce pollutant loads, reduce severity of residential flooding, and protect the safety of people who come into contact with Burnt Mill Creek.  Cooperators include the Dept. of Agricultural and Resource Economics, the City of Wilmington, and Cape Fear River Watch.

	 

	Stormwater Runoff Monitoring

	G. Jennings, R. McLaughlin, W. Hunt, M. Shaffer, J. Patterson, D. Clinton, S. Foster, J. Zink.

	NC DENR DWQ

	$364,500 

	2005-2006

	Faculty of the NCSU Departments of Biological and Agricultural Engineering and Soil Science are working with the NC Division of Water Quality to monitor water quality in stormwater runoff in 10 watersheds. This project will provide monitoring results to quantify mass loading to surface waters of sediment, nutrients, and other stormwater pollutants from construction sites and developed urban watersheds with impaired streams. Monitoring is designed to characterize stormwater runoff water quality upstream and downstream of best management practices such as sediment basins, stormwater ponds, stormwater wetlands, bioretention areas, level spreaders, and vegetative buffers. Results will be valuable in quantifying relative pollutant contributions to surface waters from construction sites and developed urban watersheds.

	 

	Determining Plant-Available Nitrogen in Hog Anaerobic Lagoon Effluent Applied with Traveling Gun and Drag Hose Systems

	S. Shah, P. Westerman, G. Grabow

	WRRI

	$30,000 

	6/05-12-06

	Ammonia emissions from swine anaerobic lagoon effluent land-applied using the traveling gun and drag hose systems are being compared using integrated horizontal flux method; ammonia concentrations are being measured with acid scrubbers.  One week of monitoring during October 2005 indicated that of the total ammoniacal nitrogen applied to the two treatments, 17 and 3%, respectively, were lost from the traveling gun and drag hose systems.  More monitoring will be conducted during May and July to ascertain the impact of weather on ammonia emissions. 

	 

	Kure Beach Dune Infiltration System

	M.R Burchell and W.F. Hunt 

	NCDOT/ITRE

	$98,455 

	05/2005 – 02/2007

	This project involves installation of a below-ground dune infiltration system to divert a portion of stormwater from Kure Beach, NC into the dunes rather than into the ocean.  Using sand infiltration systems in the dunes maximizes available land area to capture and treat stormwater runoff, and may decrease the amount of beach closures and advisories, thus increasing coastal revenue. This is an innovative stormwater BMP that to our knowledge has never been used on the east coast.  Results will be used to determine the feasibility of this BMP in decreasing potential swimming-related illnesses and the amount of beach closures and advisories. 

	 

	On-Site Biomethanol Production From Swine Waste Digester Methane

	 Frank Humenik, Ratna Sharma, M. D. Boyette, John Classen

	National Pork Board

	$40,000.00 

	November 1, 2005 – November 1, 2006

	Abstract : The economics of producing methane by the selected digester system and optimized methanol system will be evaluated to direct final system design rather than relying on just technical considerations. The long term goal is the integration of an on-farm, low-cost, low-tech digester with a methanol production system that can be economically justified, protects environmental quality and utilizes valuable waste constituents.

	 

	Wet Storage and Enzymatic Hydrolysis Technology Development for Bioethanol Production from Various Lignocellulosic Biomass.

	R. Sharma

	Montana State University (USDA-subcontract)

	$4,315 

	7/05-07/06

	Biofuels including ethanol made from corn or lignocellulosics and biodiesel made from vegetable oil clean our air, support rural economies, and improve energy independence and balance of trade. The technology for conversion of corn to ethanol is well established with a little scope for improvement. Alternative feedstocks and better conversion techniques therefore need to be exploited. This study is investigating the enzymatic digestibility of a variety of pretreated and ensiled agricultural residues including cotton stalks, wheat straw, triticale and sweet sorghum hay which are abundant in North Carolina and Montana but underutilized in development of energy efficient and effective bioconversion techniques. 

	 

	Improve the detection of foreign material, genetically modified seed, and mycotins in agricultural Commodities

	J. Young

	USDA - ARS

	$31,977 

	10/05-4/06

	Food manufacturers are under pressure to improve the quality and safety of foods. Improvements can be achieved by designing sampling plans that accurately detect poor quality foods in the food chain. Foods are sampled at all points in the marketing chain for various quality attributes, natural contamination, and possible intentional adulteration. There are always chances of good lots being rejected or bad lots being accepted by  a sampling plan. Sampling plan designs need to be developed that will reduce misclassification of lots to the lowest possible level in order to reduce economic losses, improve food safety, and promote international trade. 

	 

	Evaluation of a Commercial Product For Its Ability to Reduce Ammonia Volatilization From Poultry Litter

	Frank Humenik and Sanjay Shah

	AGRI-KAT

	$8,112.00 

	December 1, 2005 – June 30, 2006

	The EPA CAFO Air Quality Consent Order has increased awareness of the need for reduction of odor and ammonia released from animal feeding operations.  The use of amendments to poultry litter has been suggested as a method for reducing these air pollutants.  This study will investigate a commercial product for its ability to reduce ammonia volatilization from poultry litter.

	 

	Litter Amendment and Improved Diet Impacts on Broiler Ammonia Emissions and Productivity

	S. Shah, Grimes, P. Westerman

	USDA CRS

	$499,754 

	01/06-12/08

	High ammonia levels inside broiler houses can adversely affect broiler health while its release into the atmosphere through ventilation degrades air quality.  This study will quantify the impact of litter treatment and improved diet on ammonia concentrations inside broiler houses, ammonia emissions as well as bird performance in a 2-year study.  Ammonia emissions from broiler litter stockpiles as affected by the in-house treatment, type of storage (e.g., open vs. covered), and weather will also be quantified.   

	 

	Validation of a fruit and vegetable washing system

	R. Sharma

	Vesture Corporation 

	$2,952 

	2/06-3/06

	Increasing awareness about benefits of nutritious and fresh foods has led to changes in traditional eating habits. Though nutritious, these fresh fruits and vegetables can harbor high levels of contaminants including spoilage microorganisms that can result in foodborne diseases. Although good manufacturing practices are vital in reducing the contamination risks, efficient and environmentally sound methods to prevent diseases associated with raw produce are needed. This study aims to study the efficacy of a peracetic acid - hydrogen peroxide fruit and vegetable washing system on microbial inactivation and shelf life extension of uncut oranges, lettuce and fresh cut pineapple and cantaloupe. 
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	"Ergonomics intervention for radiology technicians"

Investigator: Sharon Joines (PI)

Granting Agency:  National Institute of Occupational Safety and Health

Title: "Ergonomics intervention in durable goods"

Investigator:  Sharon Joines (PI)

Granting Agency:  National Institute of Occupational Safety and Health

“Innovative Tools and Techniques for Robotic Heart Surgery” 

Greg Buckner, Denis Cormier, Bryan Laffitte

This cross-disciplinary project between the College’s of Engineering, Industrial Engineering, and Design, Led by Greg Buckner, expands the use of robotically assisted devices by developing new end effectors for robotic and minimally invasive surgery. College of Design contributions on this multi-disciplinary project is in the areas of concept development, innovation and the fabrication of prototypes.  Granting Agency: National Institutes of Health

“Products for Assisted Living”

Percy Hooper  

New product development for Scanner that informs  nurses’ station when a resident leaves his bed during the night   Wall-mounted fold-down bar that helps a patient rise unassisted from the toilet  Nurse-operated wheel chair lock that prevents unescorted mobility of confused patient

“Arthritis Assistance Product Development”

Percy Hooper 

Developmenty of one-hand, one motion fastener that replaces the laces in arthritis unfriendly lace-up shoes, Comfort dress shoes that open from the back (heel) and close with one-touch motion One-touch, light-weight motorized umbrella that opens and closes with the press of a button Battery-operated gloves that electrically warm arthritic joints

Rehabilitative ankle flexor device that is easier and more effective that standard therapy

NC Child Health and Safety

Percy Hooper

Product Development for Infant support device to reduce incidence of Sudden Infant Death Syndrome, Wireless Walker that prevents unattended toddlers from approaching a stair shaft
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	Micro-Organisms in Architecture

Ginger Kreig

This project examines micro-organisms and their potential uses in architecture in the way of coatings or additives. Current project explores methods by which organisms absorb pollution or consume waste sludge from water sources.  


Robin Moore, Nilda Cosco.  Sponsored research focused on policy to improve health outcomes by changing the everyday built environments of children 

I-PARK (Investigating Parks for Active Recreation for Kids). Investigating the impact of park use on children’s behavior as a strategy to combat sedentary lifestyles and reduce obesity rates. In partnership with the Park, Recreation and Tourism Management Department, NC State University.  Funded by The Robert Wood Johnson Foundation, Active Living Research Program 

Measuring Physical Activity Affordances in Preschool Outdoor Environments. Identifying environmental items that predict levels of physical activity for a tool to measure healthy outdoor preschool environments. With UNC-Chapel Hill, School of Public Health; Emory University, Rollins School of Public Health; Kansas State University, Department of Kinesiology; UNC-Greensboro, Department of Human Development and Family Studies.

Funded by the National Institute of Environmental Health Sciences NIEHS, Obesity and the Environment RFA 

Motivation to Move: Physical Activity Affordances

Investigating the Effect of Curricular and Environmental Change on Outdoor Physical Activity of School Age Children. Assessing the impact of a physical activity and nutrition curriculum on school age children’s behaviors. Funded by Buffalo Hospital Foundation / Allina Health System. 

Head Start Growth and Readiness in the Outdoor World (HS-GROW). 

Developing a strategy to counteract sedentary lifestyles, support healthy nutrition, and promote outdoor learning. With Western Kentucky University.  Funded by the Administration for Children and Families, Head Start Bureau DHHS

‘Biomedical Textiles and Devices, Interdisciplinary Consortium’

Marian McCord, Mitzi-Montoya-Weiss, Bryan Laffitte

Cross-Disciplinary Proposal between Colleges of Textiles, Management, and Design.

NSF Partnerships for Innovation

Development of Asthma Related Drug Delivery Inhalation System

Khachatoorian, Weis, Clark  

Cross-Disciplinary Project between Colleges of Textiles, Management, and Design.

Funding Agency: GlaxoSmithKline


