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1 N68335-13-C-0343 DOD NAVY Advanced Cooling Technologies, Inc. 1046 New Holland Ave. Lancaster PA 17601-5606 Development of Atomistically-Informed Peridynamics Framework for Corrosion Fatigue Damage Prediction1 2013 $79,875 No No No Corrosive environments together with cyclic loading can lead to the formation of localized corrosion pits and corrosion fatigue cracks, which can significantly deteriorate the structural integrity of aircraft components. The exact nature of corrosion fatigue damage is dependent on the competing multi-scale processes resulting from complex interactions between the structural material, its environment, local microstructure and mechanical variables. In order to assess the durability and integrity of aircraft components (especially of aging fleet) there is a need to develop new theoretical models which can predict corrosion fatigue damage by accounting the interactions between the multi-scale phenomena. In this work, ACT together with Florida State University proposes to develop a Peridynamics framework which could accurately predict the corrosion fatigue processes across different length scales. The modeling approach is based on novel coupling methodologies between atomistic process, microstructural changes and Peridynamics theory. The resulting computational framework will enable prediction of corrosion fatigue life in naval aircraft components exposed to different corrosive environments during their service life.
2 1R41AG044956-01A1 HHS HHS ALS BIOPHARMA, LLC 3805 OLD EASTON ROAD Doylestoen PA 18902- A Diarylheptanoid Scaffold to Treat Taopathies 1 2013 $286,284 No No No We identified the Myrica cerifera (Southern Bayberry) extract using a systematic screen as a potent reducer of the structural protein tau, which accumulates in a group of diseases called the  tauopathies . The most prevalent tauopathy is Alzheimer's disease, for which there is renewed interest in the identification of tau- based therapeutic approaches to treat this devastating disease; however mutations in the tau gene are the unequivocal cause of some cases of frontotemporal dementia (FTD), progressive supranuclear palsy (PSP) and corticobasal degeneration (CBD). Few therapeutic strategies have targeted the tau protein, despite it being seen as the key factor contributing to neuronal loss in these tauopathies. In fact, depleting tau has shownpromise in ameliorating the cognitive impairment observed in mouse models in which either wild-type or mutant tau is overexpressed. Organic extraction, bioactivity-driven fractionation and nuclear magnetic resonance spectroscopy identified the cyclic diarylheptanoid myricanol as one of the main active components from Bayberry involved in lowering tau levels. A previously-uncharacterized enantiomer of myricanol [(S)-myricanol] was the predominant species produced in Myrica cerifera, and found to be primarilyresponsible for the tau lowering activity. (S)-Myricanol has no violations of the Lipinsk guidelines and, as a natural product, may be subject to active transport processes which may be useful for the oral route of administration. (S)-Myricanol representsa tractable drug candidate for both on its own as a potential therapeutic and as a novel scaffold for further structure activity relationship development. Thus, with the need for emergent anti-tau drugs to treat AD and related tauopathies we will: 1) improve the isolation of (+)-S-myricanol from Myrica cerifera, 2) develop a high-yielding and stereoselective route for the production of synthetic (S)-myricanol which will also be amenable to the preparation of novel derivatives based upon guidance from our preliminary SAR development, and 3) determine the efficacy and conduct eADME (early absorption, distribution, metabolism, and excretion) studies on (S)-myricanol and a limited subset of derivatives. The eADME studies will include metabolism in mouse and human liver microsomes, human plasma protein binding, water solubility testing, broad receptor and ion channel profiling including hERG, and initial pharmacokinetic testing in rats. We would seek to direct our program to identify agents that would be suitablefor once-daily, oral administration for the treatment of tauopathies, to increase patient compliance and penetration. We will also continue studies to characterize the mechanism of action of (S)-myricanol using a multipronged approach, taking advantage oftool and reagents that we have uniquely prepared to investigate tau biochemistry. Ultimately these studies could provide a novel series of natural-product derived tau-lowering agents as probes for pre-clinical evaluation in animal models characteristic ofthe tauopathies, and provide in vivo proof of concept validation to serve as a springboard into Phase II of the STTR program for eventual preclinical development and commercialization.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE:  The structural protein tau accumulates in more than 15 neurodegenerative diseases, collectively termed  tauopathies , with the most common being Alzheimer's disease. Despite this fact, only one drug currently in clinical trials targets the tau protein specifically.Here, using newly identified chemical tools based our discovery of the unexpected tau lowering properties of the natural product (S)-myricanol we will explore whether the tau protein can be cleared from the brain in vivo and seek to identify drug candidates that are beneficial for the treatment of tauopathies including Alzheimer's disease.
3 1R41HL120428-01 HHS HHS BLENDERHOUSE 5933 Baum Blvd Pittsburgh PA 15206- CHRiSS: Cardiac Health Risk Stratification System 1 2013 $150,000 No No No SUMMARY This project aims to produce and beta-test a clinical decision support application for end- stage heart failure, titled CHRiSS: Cardiac Health Risk Stratification System. It will be designed for patients with progressive heart failure who may eventually become candidates for ventricular assist device (VAD) therapy. The software will be build upon existing machine learning and data mining technology, developed by the PI and colleagues, designed to predict 90-day mortality following VAD implantation. This Phase- 1 effort will entail development of graphic user interfaces for both patients and clinicians  to incorporate personalized prognostic information into a functional decision-support utility. The inference algorithm will also be expanded to encompass adverse events, and risk of readmission. In this Phase-1 feasibility project, CHRiSS will be programmed and beta-tested at West Penn Allegheny Health System (WPAHS). This will entail semi- structured interviews to collect relevant expert knowledge, and mining the electronic medical records (EMR) to calibrate the prognostic algorithm to the institution-specific data. Successful completion of this Phase I project will lead to a multi-center trial in which the softwareis fully validated. Ultimate succes of this project will result in a software application that will optimize the benefit of VAD therapy to  public health, while reducing cost by reducing the unacceptably high rate of adverse events and unnecessary readmissions.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: Narrative Heart-assist devices are becoming more commonly used to treat people with severe cardiac failure - who otherwise have few options to return to a normal life. It is estimated that tens of thousands of Americans could benefit from this therapy annually; however, only a few thousand are performed per year. This project aims to develop a software application to better inform patients and doctors about the risks and benefits of this therapy. It will assist patients and doctors to work together when weighing options - with respect to both survival and quality of life. The long-term benefits would be to improve the efficiency of delivering this therapy, thereby reducing the cost, and expanding its distribution to the many people that need it.
4 N68335-13-C-0382 DOD NAVY Combustion Research and Flow Technology, Inc. 6210 Kellers Church Road Pipersville PA - Naval Platform Aero-Optic Turbulence and Mitigation Methodology 1 2013 $79,996 No No No Phase I of the STTR program will be a collaborative research effort between high fidelity computational simulations and experimental testing. The primary aim of this initiative will be to measure laser beam distortion, using aero-optic metrics, due to flowfield turbulence. The results from the computational simulations and experimental test will be compared to ensure agreement between the two. Initial measurements of the beam distortion will be conducted for a turbulent flow over a flat plate containing an aperture through with the laser beam is emitted. Following this, a more realistic turret geometry with a conformal aperture will be used for the remainder of the Phase I simulations and tests. The turret permits a larger field of view for the beam emission and the distortion of the beam with changes in the emission angle will be measured. In the option period of Phase I, a flow control methodology, using boundary layer suction upstream of the laser emission aperture, will be implemented in order to reduce the beam distortion. The effectiveness of this flow control technique will be examined using computational simulations and experimental testing in order to calculate and compare the relevant aero-optic metrics.
5 FA9550-13-C-0037 DOD OSD Electron Energy Corporation 924 Links Avenue Landisville PA - New Rare Earth Free High Performance Permanent Magnets with High Energy Product and Mechanical Strength1 2013 $100,000 No No No Recently, the availability of the high performance rare earth based magnets (Nd-Fe-B and Sm-Co) was jeopardized due to the Chinese monopoly of rare earth production, which undermines our national security and competitiveness in the defense and clean energy sectors and creates a strategic vulnerability for the United States.  This STTR proposal aims at developing the next generation of rare earth free permanent magnets with high magnetic performance, thermal stability and mechanical strength. The effort will focus on the development of new Mn-based magnets under two forms: (i) new ternary Mn-Bi-X single phase and (ii) nanocomposites of the newly developed Mn-Bi-X and Fe or FeCo. The research will be a conjugated effort encompassing crystal structure prediction and experimental work based on equilibrium and non-equilibrium synthesis approaches. The new single phase Mn-Bi-X magnets, are anticipated to provide (BH)max of at least 17 MGOe, higher than the current state of the art Alnico (10 MGOe) while the new nanocomposite Mn-Bi-X / Fe (FeCo) magnets can provide (BH)max ~ 70 MGOe at 177C which exceeds the current state of the art Nd-Fe-B magnets (52 MGOe) at room temperature.
6 1R41AI106719-01 HHS HHS FOX CHASE CHEMICAL DIVERSITY CENTER, INC 3805 OLD EASTON RD Doylestoen PA 18902- DC-SIGN Inhibitors for the Treatment of HIV Infection 1 2013 $300,000 No No No DC-SIGN (dendritic cell specific ICAM-3-grabbing non-integrin), a membrane protein of C-type lectin family, is found in high levels on monocyte-derived DCs, some macrophages, and activated B cells. In vivo, DC-SIGN- positive cells were demonstrated in lymph nodes, tonsils, skin, and the subepithelial region of the cervix. DC- SIGN has been shown to bind to a number of viruses, mycobacteria, and the protozoan parasite Leishmania. Specifically, DC-SIGN has been identifiedas the dendritic cell receptor for human immunodeficiency virus (HIV-1 and HIV-2), simian immunodeficiency virus (SIV), dengue virus, Marburg virus, hepatitis C, Ebola, and cytomegalovirus. With respect to HIV-1 transmission, DC-SIGN has been shown to serve as ligand that efficiently binds, concentrates, and mediates transfer of virus from the mucosal surface to CD4+ T cells. Subepithelial DCs expressing DC-SIGN have been demonstrated to play important roles in cervicovaginal transmission of HIV-1. Along this line, several other studies have examined the process of DC-SIGN-mediated transmission of various pathogens and have suggested that targeting this cell surface molecule may serve as potential therapeutic strategy. DC-SIGN binds to high mannose and fucose moieties present on the HIV envelope glycoprotein gp120 with high affinity. Blocking this interaction at the site of primary infection could potentially be prophylactic and/or a potent microbicidal target.  Both RNA interference and carbohydrate-bindingagents have been shown as potential means to inhibit DC-SIGN-mediated transmission of HIV-1. RNA-based therapies; however, present obstacles with respect to delivery, stability and potency. Similarly, converting carbohydrate leads to effective inhibitors could be challenging. Recently HTS screening of small molecule library has been reported to produce micromolar to sub-micromolar noncarbohyrate hits to block DC-SIGN and GP120 interaction. This validated the notion that HTS of noncarbohyrate library can produce micromolar noncarbohydrate hits. To maximize the chance of success, we will look for non-carbohydrate hits from three sources: HTS of in-house library, virtual screening of Zinc database, and  binding-site directed lipophilic mining  approach. The Specific Aims of this proposal are to 1) Discover a non-carbohydrate small molecule hit with micromolar binding activity to block the interaction of DC-SIGN and GP120; and 2) The hits from Aim 1 will be clustered and prioritized into ~3 chemotypes which willbe investigated and validated by examining the activity of structural variants prepared by synthesis or acquired from commercial sources. At the end of Phase 1, we will have identified at least one advanced drug- like hit with noncarbohydrate structure that blocks gp120 binding to DC-SIGN, exemplified by key representative members that are of sufficient interest for a full program of study in Phase 2.          PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: Currently, gt33 million people are living with HIV, with 2.0 million deaths and 2.7 new cases in the year 2007. DC-SIGN (dendritic cell specific ICAM-3-grabbing non-integrin), a membrane protein of C-type lectin family, is found in high levels on monocyte-derived DCs, some macrophages, and activated B cells. Blockade of the binding of gp120 found on the cell surface of HIV-1 to DC-SIGN prevents internalization of HIV-1 and infection. We here describe the use of an innovative and validated screening paradigm to discover new agents that inhibit the HIV/gp120 interaction for eventual use for the treatment of HIV, either as monotherapy or in combination with other agents acting by different mechanistic pathways.
7 1R41AI108196-01 HHS HHS FOX CHASE CHEMICAL DIVERSITY CENTER, INC 3805 OLD EASTON RD Doylestoen PA 18902- New therapeutics for the treatment of Acinetobactor baumannii infections. 1 2013 $300,000 No No No Acinetobacter are strictly aerobic, non-fermentative Gram-negative bacilli that are of major concern in human health, in particular the species Acinetobacter baumannii. They are responsible for clinically important infections that cause a wide variety of maladies including pneumonia, skin and wound infections, bacteremia and meningitis. In addition, A. baumannii biofilms have been implicated in cystic fibrosis, periodontitis and urinary tract infections, due to the bacteria's ability to colonize indwelling medical devices. The rise in antibiotic resistant A. baumannii has severely limited the therapeutic options for treatment, and it is widely recognized that new therapies are desperately needed which is the major goal ofthis STTR. Our laboratories at the University of Pennsylvania and RMH Sciences specialize in targeting the oxidative phosphorylation (OxPhos) system in new antibacterial drug discovery. The OxPhos system is the main pathway used by bacteria to produce energy in the form of ATP and is an essential process for bacterial survival. There are marked differences between the components of the bacterial OxPhos with those of mitochondria and low sequence homology between the two, suggesting that pathogen-specific therapy by this approach is possible. A high throughput screening campaign was conducted to identify A. baumannii OxPhos inhibitors. We have discovered multiple drug-like scaffolds from the HTS that selectively kill A. baumannii, with minimal inhibitory concentration (MIC) values as low as 8 mg/mL. We have identified the target of these compounds to be type 1 NADH dehydrogenase (NDH-1). In this grant, we at the Fox Chase Chemical Diversity Center, Inc. propose in Aim 1 to perform iterative medicinal chemistry to identify compounds with potent and selective antibacterial activity. Medicinal chemistry design is based upon analysis of the top hits from the HTS on which thorough literature review has been conducted, using calculated biophysical properties standard in the industry such as topological polar surface area and Log P as well as considerations of our ability to create new intellectual property. Aim 2 involves iterative in vitr biological testing assays to track biochemical and cellular activity includingsystematic assays to  determine the exact molecular basis for the mechanism of action. Importantly, we will confirm the lack of effect in the OxPhos associated with mammalian mitochondria, as already demonstrated for our current hits. In Aim 3, we will utilize standard target validation and hit to lead in vitro and in vivo ADME properties including pharmacokinetic evaluation in mice, and obtain gt3 advanced leads from diverse chemotypes with acceptable ADME and PK properties. Our goal is to produce potent,selective and drug-like advanced leads with MIC values of lt 0.4 mg/mL (lt 0.1 mg/mL preferred). At the completion of this proposal, we will be well suited to transition to Phase II of the STTR program, involving the pre-clinical and clinical developmentactivities required to eventually validate the approach in patients, pursuant to eventual partnering with a major pharmaceutical company and commercialization.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: The aim of this proposal is to advance a new class of antibacterial agents to treat Acinetobacter baumannii infections. Over the last 30 years resistance to the drugs used to treat these infections has risen dramatically. New drugs are therefore of urgent need.
8 1R41AA023111-01 HHS HHS IMMUNOTOPE, INC. THE PENNSYLVANIA BIOTECHNOLOGY CENTER3805 OLD EASTON ROADDoylestoen PA - Novel liver fibrosis test for early detection and classification 1 2013 $388,354 No No No The overall goal of this application is to develop and validate a potential biomarker based assay to determine if it can be used as a noninvasive test to detect the stage of hepatic fibrosis and to predict fibrosis progression in HIV/HCV co-infected patients. Significant fibrosis and cirrhosis are premalignant conditions that greatly increase the risk of the development of hepatocellular carcinoma (HCC). We have recently reported increases in a glycoform of an antibody directed toward many gram negative and positive bacteria (lectin-reactive anti-Gal IgG, LRAGG) in patients with liver fibrosis. LRAGG has shown superior discriminatory ability, as compared to clinically available non-invasive markers of liver fibrosis, i.e.Fibrosure/Fibrospect, in differentiating mild fibrosis (not a pre-malignant conditio) from advanced fibrosis (a pre- malignant condition). The Fibrosure assay, and other algorithm based tests use a combination of several serum biomarkers and patented algorithms to measure fibrogenesis of the liver. Due to their complexity and limited available data in distinguishing stages of fibrosis, especially pre- malignant conditions, these tests are considered  in the clinical diagnostic field as investigational andmedically not necessary. Therefore, simple easy to use high sensitive assays are needed to accurately detect and classify fibrosis in HIV/HCV co- and mono-infected patients. Based on the recent reports that have shown increased peripheral levels of bacterial endotoxin in patients with hepatic fibrosis, we hypothesize that chronic exposure to bacterial products, such as endotoxin, might occur in patients with advanced liver disease due to HCV or HCV/HIV co- infection, and promote increased production of LRAGG. Changes in glycosylation on LRAGG as hepatic fibrosis progresses interfere with normal bactericidal processes. The outcome of enhanced bacterial exposure is stimulation and perpetuation of the inflammatory and fibrogenic pathways. In this phase I proofof concept study, we propose to assess whether this biomarker has potential utility as noninvasive indicator of the stage of fibrosis as well as their utility as predictive marker for  fibrosis progression and better performers than the existing fibrosis tests using archived serum samples. In phase II, we will collaborate with our clinical collaborators and perform prospective studies using this biomarker. Since we have accumulated large datasets in HCV mono-infected patients, this study will be conducted in HIV/HCV co- and HCV mono-infected patients undergoing clinical evaluation to assess the histological severity of HCV- associated liver disease. Success of this proposal will determine the feasibility of using LRAGG as a novel biomarker for liver fibrosisclassification, and form a strong foundation for developing a clinical  diagnostic and prognostic test.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: The over-all goal of this proposal is to develop a novel biomarker based non- invasive liver fibrosis diagnostic test to distinguish mild fibrosis (not a pr-malignant condition) from advanced fibrosis (a pre-malignant condition) as well as to predict fibrosis progression in patients with HIV/HCV co-infection. In our research, we have identifiedincreases in a glycoform of an antibody directed toward many gram negative and positive bacteria (lectin-reactive anti-Gal IgG, LRAGG) in patients with liver fibrosis. In this application we propose to validate the ability of this promising biomarker to differentiate among patients with different stages of fibrosis and demonstrate superior performance of this assay compared to the existing complex, technically challenging Fibrotest assay in liver fibrosis classification ad progression. Successful completionof this project will generate a simple and non-invasive test for liver fibrosis applicable to infection induced liver disease.
9 1R41HL118851-01 HHS HHS INNOLIGN BIOMEDICAL, LLC 3160 CHESTNUT ST STE 200 Philadelphia PA 19104- Implantable construct for architectural control of re-vascularization of ischemic 1 2013 $189,058 Yes No No Innolign Biomedical has developed an implantable product using novel tissue engineering technologies that spatially direct vascularization and will use the product in the treatment of ischemic conditions. The goal of this Phase I STTR proposal is to establish the feasibility of using this novel templated biomaterial, termed MicroBridge, to treat cardiac ischemia. More than 20 million Americans suffer from the ischemic heart disease with an estimated cost burden surpassing  60 billion annually. Despite substantial progress in angioplasty and bypass surgery to rescue perfusion to the coronary circulation, ischemic heart disease remains the leading cause of mortality and morbidity. MicroBridge will serve as an adjunct delivered during coronary artery bypass surgery that would direct vascularization in the microvasculature to reperfuse regions of ischemia not reached by large artery bypass alone. The product consists of pre- specified architectures of networks of aligned cordsof endothelial cells and matrix within a biodegradable implant. Upon implantation, the architectural template of MicroBridge guides new vessels to rapidly grow from a well perfused region to an ischemic region. The goal of Aim 1 is to test the capabilityof the MicroBridge product to vascularize and reperfuse ischemic tissue in an animal model of cardiac ischemia. The goal of Aim 2 is to establish the stability of the MicroBridge product under specific storage conditions. These studies will set the stage for further development of the MicroBridge product as a treatment for cardiac ischemia.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: Reduced or lost blood flow to the heart is a leading cause of death and disease in the developed world. Thisproject is a feasibility study of a new tissue engineered product to treat cardiac ischemia by inducing the formation of new blood vessels that can provide additional paths for blood to reach the ischemic tissue.
10 1R41CA180255-01 HHS HHS LEUKOGENE THERAPEUTICS, INC. 25 HUNTERS HILL DR Morgantown PA 19543-8834 Inhibitors of IgH Gene Enhancers for the Treatment of Multiple Myeloma 1 2013 $224,701 No No No Multiple Myeloma (MM) is a deadly plasma cell malignancy. Treatment advances have improved clinical outcomes over the past decade, but the disease remains incurable, thus creating a need for new and innovative treatmentoptions. The MM drug pipeline includes several proteasome inhibitors and immunomodulatory agents, and other classes of agents that target signaling pathways or stromal elements in the MM tumor microenvironment. While these agents may effectively target the surrounding biology of MM, they fail to block the underlying genetic drivers of the disease, a challenging task given the heterogeneity of MM. We have developed a highly innovative therapeutic strategy that targets a singular, key genetic mechanism thatis responsible for the transformation of normal plasma cells - ImmunoGlobulin Heavy chain (IgH) gene translocations. We have the ability to pharmacologically block the activity of IgH gene enhancers, which are the critical regulatory elements within the IgH locus, an effect that down-regulates MM oncogenes and inhibits the growth and survival of MM cells. IgH enhancers are ideal therapeutics in MM, as they: (1) are a central and unifying element in the pathogenesis of a heterogeneous disease, (2) are responsible for inducing the aberrant transcription of oncogenes that are erroneously translocated into the IgH gene locus, and (3) are only active in B and plasma cells, making them highly specific to cancers that originate from this tissue compartment. The overall objective of the proposed phase I STTR research proposal is to demonstrate the proof-of-concept for the targeted therapeutic strategy using cellular and animal models of MM. Our first aim is to evaluate the in vitro activity (potency, efficacy, and off-target toxicity) of 4 chemotype inhibitos of IgH gene enhancers that were discovered in the preliminary discovery phase of the project. Compounds were discovered using a molecular imaging platform that we developed and optimized for high throughput drugscreening. In our second aim, the top 1 or 2 compounds will be evaluated in an established mouse model of MM. These are critical development steps that will demonstrate the scientific merit and feasibility of the therapeutic approach, and will identif thestrongest lead compounds for further development in subsequent RandD phases of the project. Inhibitors of IgH gene enhancers have broad-reaching potential given the high incidence of IgH gene translocations in not just MM but nearly all B and plasma cell malignancies, including non-Hodgkin lymphoma, plasma cell leukemia, amyloidosis, and others. In our estimation, this therapeutics could have an impact on more than 100,000 new cancer cases that are diagnosed each year in the U.S.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: This proposal is designed to provide the 'proof-of-concept' that drug candidates being developed by Leukogene Therapeutics Incorporated are effective anti-multiple myeloma agents in cellular and animal models. These studiesare critical development steps that will enable large-scale medicinal chemistry optimization studies, formal pharmacology and toxicology studies, and ultimately an IND application to the FDA for clinical trials in multiple myeloma patients.
11 N68335-13-C-0348 DOD NAVY Materials Research & Design 300 E. Swedesford Rd Wayne PA - Innovative Interlaminar Mode I and Mode II Fracture Toughness Test Methods for Ceramic Matrix Composites1 2013 $79,985 No No No It is critical to the safe use of ceramic matrix composite components that information on the fracture toughness of these materials be available, in order to allow an assessment of the likelihood for crack growth. Although Military Standards and American Society for Testing and Materials both serve as resources for room and elevated temperature test methods, there are no standards to obtain the interlaminar fracture toughness in CMCs. This proposal seeks to develop a reliable process for measuring the Mode I and Mode II fracture toughness at any temperature for CMC materials. The process includes the selection of the best test method, the specification of the test procedures, the design of the test specimen, and the determination of the fracture toughness from the measured data.
12 NNX13CC71P NASA NASA Materials Research & Design 300 East Swedesford Road Wayne PA 19087-1858 Improved Foreign Object Damage Performance for 2D Woven Ceramic Matrix Composites 1 2013 $124,842 No No No As the power density of advanced engines increases, the need for new materials that are capable of higher operating temperatures, such as ceramic matrix composites (CMCs), is critical for turbine hot-section static and rotating components. Such advanced materials have demonstrated the promise to significantly increase the engine operating temperature relative to conventional super alloy metallic blades. They also show the potential to enable longer life, reduced emissions, growth margin, reduced weight and increased performance relative to super alloy blade materials.MR & D is proposing to perform a combined analytical, fabrication and experimental program to achieve the program objectives of developing innovative approaches to improving foreign object damage (FOD) resistance of CMC materials, specifically with Hyper-Therm High Temperature Ceramics's material system as this will be used by Rolls Royce for turbine engine hot-section components. MR & D will develop finite element math models of the CMC material specimens and the high velocity metal projectiles to simulate impact testing.  The models will first be verified by reproducing experimental data measured on impacted baseline CMC specimens. Thereafter, candidate methods for potential improvement of the FOD resistance will be analytically investigated through mathematical simulations of impact tests.
13 W911QX-13-C-0137 DOD DARPA Materials Sciences Corporation 135 Rock Road Horsham PA 19044- Novel Extensible Design Approaches for Advanced Aircraft Composite Structural Architectures (MSC P4135)1 2013 $99,994 No No No Among the factors that inhibit the use of composite materials in both general aviation aircraft and DoD platforms are the high cost of engineering and the cost of certification.  Unless manufacturers can control risk when introducing new materials and pro
14 NNX13CA47P NASA NASA Mesh Robotics, LLC 142 Crescent Drive Pittsburgh PA 15228-1050 MeshSLAM: Robust Localization and Large-Scale Mapping in Barren Terrain 1 2013 $124,938 No No No Robots need to know their location to map of their surroundings but without global positioning data they need a map to identify their surroundings and estimate their location. Simultaneous localization and mapping (SLAM) solves these dual problems at once. SLAM does not depend on any kind of infrastructure and is thus a promising localization technology for NASA planetary missions and for many terrestrial applications as well.However, state-of-the-art SLAM depends on easily-recognizable landmarks in the robot's environment, which are lacking in barren planetary surfaces. Our work will develop a technology we call MeshSLAM, which constructs robust landmarks from associations of weak features extracted from terrain. Our test results will also show that MeshSLAM applies to all environments in which NASA's rovers could someday operate: dunes, rocky plains, overhangs, cliff faces, and underground structures such as lava tubes.Another limitation of SLAM for planetary missions is its significant data-association problems. As a robot travels it must infer its motion from the sensor data it collects, which invariably suffers from drift due to random error. To correct drift, SLAM recognize when the robot has returned to a previously-visited place, which requires searching over a great deal of previously-sensed data. Computation on such a large amount of memory may be infeasible on space-relevant hardware. MeshSLAM eases these requirements. It employs topology-based map segmentation, which limits the scope of a search. Furthermore, a faster, multi-resolution search is performed over the topological graph of observations.Mesh Robotics LLC and Carnegie Mellon University have formed a partnership to commercially develop MeshSLAM. MeshSLAM technology will be available via open source, to ease its adoption by NASA. In Phase 1 of our project we will show the feasibility of MeshSLAM for NASA and commercial applications through a series of focused technical demonstrations.
15 FA8650-13-M-1562 DOD USAF Neya Systems, LLC 145 Lake Drive, Suite 104 Wexford PA 15090 Adaptive multi-sensor wide area situational awareness system 1 2013 $149,936 No Yes No Confronted by a vast quantity of data, presented piecemeal, sporadically and at varying levels of detail, the human analyst is often overwhelmed when trying to effectively monitor even medium-sized areas of interest. Offline, there is a wealth of data, resolution, and time to pick through and find activities of interest. Given a large amount of high resolution data, we can simulate situations where we only have low resolution data simply by down-sampling. Our approach to exploiting these data is to impute high level features from low level data by learning the association between low and high in the offline setting. Expert annotation of scenes, direct user input, and a priori knowledge of class structure may be available: we will bootstrap from this information by employing a recently developed form of semi-supervised learning that will also tap into the vast quantity of unlabeled data. At the core of our learning algorithm will be a robust multi-modal, multi-expert classifier. Fed into this classifier will be a novel, advanced activity representation derived from the data through interaction with expert knowledge. Our network management system will ultimately exploit these insights produced by this system at each stage to optimize network performance.  BENEFIT:  The core of what we develop will be software libraries for creating the advanced activity representation, imputing features and training the classification system; network management software with a user interface; and a well-documented API. This system will be capable off-the-shelf of linking in with existing sensor networks, but also provide the capability to the user to retrain on new data or add in new inputs/annotations/descriptions. We will sell these libraries and interface as a standalone product or as a plugin to already existing data management systems. In these cases, we would typically perform some custom engineering work to integrate the software into the client's specific platform and tailor the system for custom vehicle capabilities or requirements.   Each component library of our system has value in itself: the low-to-high resolution feature imputation can be used in any application where the supply of high resolution data is limited; the multi-modal, multi-expert classifier does not require imputed features; and the advanced activity representation is derived separately from interaction of data and annotation/user-input and has application on its own in surveillance applications.   Assuming successful completion of a 9-month Phase I and a 24 month Phase II, we would expect that initial sales of the final, full version of the system would commence approximately 39 months after Phase I award, including an additional 6 months for a final quality assurance revision and customer interaction. It is hard to predict the potential license income, but it is likely that a price-point of under $5K per seat could be reached (with appropriate price breaks as number of runtime licenses increases). The DoD market size is tied to the ultimate end market size for ground stations for activity monitoring within the Joint Services. However, given that sales to military and civilian defense organizations are often very slow in developing because of funding, political, and procedural issue, it is likely that a Phase III effort will ramp up over time, with reasonable expectation being in the low tens of units per year initially. We will pursue commercial markets such as security surveillance systems and targeted marketing. In the former, we expect a straightforward applicability of the product, though perhaps in a scaled-down form. In the latter, we expect the training interface to be essential to adoption because it allows for customization of the product to disparate input sources and classes. Our focus on human activity, in particular our use of annotations/descriptions to develop an advanced activity representation allows a more rapid adaptation of our product to targeted marketing in social networking.
16 1R41CA174048-01A1 HHS HHS POLARIS HEALTH DIRECTIONS, INC. 444 Oxford Valley Road Langhorne PA 19047- Polaris Oncology Survivor Transition (POST) System 1 2013 $300,001 No No No The Institute of Medicine (IOM) strongly recommends that all breast cancer patients who are ending active treatment have a  survivorship plan.  Such a plan should assist patients in moving back to their primary care physician (PCP), provide advice for reducing risk for cancer recurrence or new cancer development, and address the remaining psychosocial challenges and aftereffects of cancer and cancer treatment. However, because oncology providers are usually very busy, acomprehensive plan is often neglected. This has taken on heightened urgency because new standards published by American College of Surgeons (ACS) require evidence of survivorship planning for accreditation beginning in 2015. Polaris Health Directions (Small Business) and the University of Massachusetts Medical School (UMass, Research Institute) have partnered to solve the problem of poor survivorship planning with the Polaris Oncology Survivor Transition (POST) system. The POST will blend input from the oncology team and a patient self-assessment to create versions of a Survivorship Plan for the oncology provider, PCP, and patient. Each version will contain the following components, but the length and specific content will be dictated by the needs of the end-user: (1) a medical history and oncology treatment summary; (2) a medical plan that lists testing and medical appointments for the next 12 months; (3) personally tailored educational information and referrals related to psychosocial and physical functioning, including the option of a faxed referral to mental health provider for those reporting significant distress; (4) recommendations and resource links pertaining to health behaviors that may improve quality of life and reduce the chance of recurrence; and(5) recommendations and referrals for supportive care, including resources to assist with spirituality and financial concerns. Finally, patients will complete updat assessments at follow up oncology appointments, and the Plan will be adjusted based on newinformation. The specific aims of Phase 1 are to (1) design and build a prototype of the software, and (2) conduct a field test, refining the prototype iteratively with breast cancer patients and their clinicians until the software meets the target evaluation criteria (n~30). The POST is highly innovative as it will be the first system to produce tailored survivorship plans fuly reflecting IOM and ACS requirements. Furthermore, it will be the first survivorship system to communicate bi-directionally with the EHR, to be driven by both provider and patient input, to allow updates to reflect changes in the patient's condition over time, and to encompass both a medical and a psychosocial summary. Since PCPs currently receive little or no information from the oncology team, the POST's transmission of a Survivorship Plan tailored to meet the PCP's needs is pioneering. The POST's commercialization potential is strong as it can lead to improvements in patient health, help providers perform essential functions more easily and assist organizations in complying with the regulatory standards. Polaris has already established a strong presence in the target market with its distress management product.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: The POST's public health impact is likely to be substantial because it will improve cancer survivorship planning, which is currently an important deficiency in cancer care recognized by the Institute of Medicine and the American College of Surgeons. The POST will havemany potential benefits for patients such as: (1) improved long-term health outcomes, including reduced morbidity and mortality; (2) improved psychosocial outcomes and quality of life; (3) smoother transitions back into old and new life roles; and (4) improved continuity and coordination of care between providers. The POST's influence will reach beyond the patients it directly serves; it will help move forward the emerging science that seeks to understand how to optimally design and implement survivorshipplanning within complicated systems and communities.
17 1R41DK097932-01 HHS HHS POLARIS HEALTH DIRECTIONS, INC. 444 Oxford Valley Road Langhorne PA 19047- Technology-enabled Type 1 Diabetes Education and Support (T1DES)System 1 2013 $249,923 No No No Management of Type 1 diabetes requires vigilant monitoring by patients who often encounter numerous barriers that can impede proper management. Barriers can include educational, psychosocial, and support issues. PolarisHealth Directions, a small business, and University of Pennsylvania School of Nursing have partnered to develop the Technology-enabled Type 1 Diabetes Education and Support (T1DES) system that will assist and support diabetes management by providing: (1)an automated, web-based management assessment (skills, knowledge, barriers, routine screenings for complications) that can be completed on any internet-connected personal or tablet computer; (2) real time patient report with tailored educational materialsand support; (3) real time 1-page clinician report that highlights psychosocial issues, barriers to management, and need for routine screening; (4) e-learning tools (web-based learning modules and webinars); (5) enhanced messaging systems (EMS; i.e., automated text messaging and emails) to send patient reminders and to support diabetes management between office visits, and (6) the capability to be integrated into electronic health records (EHR) via HL7 interface and automate referrals to mental health providers, social workers, and diabetes specialists. In Phase I, a pilot  study will be conducted to demonstrate the feasibility and potential of T1DES to support diabetes management through e-assessment, e-learning and e-messaging. Specific Aim 1: Develop theT1DES prototype based on end-user interviews (patient, family members, diabetes providers); finalize educational modules and e-messaging content; design assessment and reports; write and test T1DES software; train clinicians to use the system, and conducta Field Test at the Diabetes Center for Children at Children's Hospital of Philadelphia (Months 1-6). Specific Aim 2: Conduct a Pilot Study and evaluate the acceptance of the system by end-users (Months 6-12).The Pilot Study will enroll 40 patients (13-18years old) and 40 family members involved in the patient's diabetes management. Patients will complete the assessment, set goals to achieve before their next appointment, and receive a tailored, educational feedback report that will be reviewed with a diabetes provider. The patient will then receive e-messages daily for 3-months based on the diabetes management goals they have selected. Additionally, family members and patients will receive appointment reminders and have access to online e-learning tools (educational modules and webinars).Three months after enrolling in the study, participants will be asked to complete a satisfaction survey regarding the educational and supportive benefits of the T1DES system, readability, and ease of use that will help inform further product development. In Phase II, a multi-site randomized controlled trial will be conducted to examine T1DES impact on HbA1C, management skills, knowledge, and barriers, medical outcomes, and healthcare utilization over a one year period. OtherPhase II goals will include: integration with EHR; development of a web-based multimedia training for clinicians; and interactive provider-patient text and voice messaging.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: T1DES will make substantial contributions to public health and to diabetes research. It will improve management for Type 1 diabetes, reducing both the costs and suffering associated with poor diabetes control. It can be readily adapted for use with Type 2 diabetes. It will contribute to knowledge regarding the feasibility of using electronic messaging systems (EMS) and e-learning tools to improve diabetes self-management across a diverse sample of youths, and identify race/ethnicity and gender preferences and satisfaction with EMS and e-learning tools.
18 1R41GM106342-01A1 HHS HHS QRONO, INC 4551 Forbes Ave Pittsburgh PA 15213- A New In Silico Design Platform for Building Custom Controlled Release Systems 1 2013 $256,217 No No No Controlled release formulations can improve patient adherence and drug safety or even enable new types of basic medical research. The key to realizing these benefits is the ability to design and produce these formulations in a cost-effectiv and timely manner. Thus far, strategies at improving this process have focused on the development of novel materials and production processes that tailored for experimentally tuning a formulation's performance. Recently, the University of Pittsburgh (Pitt) has discovered new in silico design techniques that may, for the first time, make it possible to transform an expensive and time consuming empirical development process into a rapid and cost effective process. ChroKnow's long-term objective is to bring speed and efficiency formulation design process, a crucial step toward the enabling widespread adoption of controlled release systems by pharmaceutical companies and even academic laboratories. We hypothesize that algorithms (developedat Pitt) can be used to predictively design and build a diverse set of controlled release formulations based on unmet needs pharmaceutical scientists or academic researchers over a period of time that is yet unprecedented in the field. This hypothesis is supported by in vitro data demonstrating that two representative formulations have successfully been designed and produced using ChroKnow's algorithms. Herein, we put forth three real-world challenges to complete this validation: Specific Aim 1: To design and build a formulation that delivers Genentech's ranibizumab for 3 months.  Motivation: Dramatically improve adherence in patients with ARMD over the current once-monthly treatment. Specific Aim 2: To create a formulation that delivers Complexa's 10-NO2-octadeca-9-enoic acid for 2 weeks.  Motivation: Replicate delivery performance of osmotic pump implants current used in preclinical testing Specific Aim 3: To create a formulation for an academic PI that delivers vasotocin antisense for 10 days.  Motivation:Permit the first extended evaluation of this neuropeptide's action on animal behavior in the field. Each of the formulations specified above will be designed and built in collaboration between ChroKnow Inc. and the University of Pittsburgh. Completion ofeach aim will yield a formulation whose in vitro release kinetics are consistent with the performance predicted by the algorithms.           PUBLIC HEALTH RELEVANCE  PUBLIC HEALTH RELEVANCE: This work has relevance to public health as it intends to bring speed and efficiency to the development of controlled release formulations. As prescription medications, these formulations address the leading causes of patient nonadherence, which is responsible for 10% of hospitalizations and over  100 billion in annualmedical expenses. As tools for research these formulations enable identifications of new drug targets and novel biomimetic treatments in fields ranging from immunology to neuroethology.
19 FA9550-13-C-0023 DOD USAF Remcom Inc. 315 S. Allen St., Suite 416 State College PA - Real-time Location of Targets in Cluttered Environments 1 2013 $149,786 No No No A high-fidelity computational electromagnetic solution will be developed that directly solves Maxwell"s equations in order to calculate radar returns from complex, electrically large objects in motion, such as wind turbines with rotating blades.  The solution will include propagation effects from terrain and atmosphere, multipath between object parts, and the details of interior and exterior construction to capture all critical aspects of scattering from objects constructed of thin, dielectric materials.  Hardware acceleration and parallel-processing capabilities will be incorporated to ensure efficient execution of simulation sets used to characterize the dynamic nature of the radar returns.  Simulated returns will then be used in concert with measured returns to train an innovative and adaptive signal processing methodology which can then be used in real-time to mitigate the clutter impacts with the objective of improving probability of detection.  The final solution will be a knowledge-aided, site-specific process, that can take advantage of known object locations and measured or simulated radar clutter returns to improve radar performance in the presence of complex cluttered environments.  BENEFIT:  The outcome of this STTR will be a comprehensive capability to mitigate complex radar clutter through two complementary capabilities: (1) an end-to-end simulation tool that can predict the impact of wind turbines and other complex structures on radar returns with high fidelity, and (2) an adaptive signal processing solution that mitigates wind turbine clutter, and can be trained by a combination of measured data and results from the simulation tool.  This has the potential to significantly benefit air traffic control and air force radar installations, by improving their ability to detect aircraft in the presence of such clutter.  Over time, the existence of such capabilities may also help to allow proposed wind farm projects that would have previously been denied due to the concern of potential radar interference, to now be allowed to proceed with radar mitigation technology in place to prevent adverse impacts.  Finally, a new, high-fidelity radar scattering modeling and simulation capability will provide a new tool for engineers in the radar community to assist with predictions of effectiveness in the presence of complex terrain, atmosphere, and clutter conditions.
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