Research Partnership Center Accomplishments
FY2002 Accomplishments
This page highlights what is considered to be major accomplishments toward the RPCs’ goal of developing commercial products and services derived from research in space. Each of these items is considered to be critical in the development or expected development of a potential product or service and occurred during FY2002. 
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	WCSAR
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	Total - 
	28
	0
	19
	9
	26
	0
	0
	82


BioServe back to top
Biotechnology Accomplishments:
· In December 2001, BioServe successfully launched, monitored, retrieved, and analyzed the Commercial Biomedical Test Module (CBTM) payload on STS-108.  This commercial research experiment was conducted in collaboration with Amgen, Inc.  The research examined the effectiveness of an Amgen discovered protein, Osteoprotegerin (OPG), on preventing bone loss in mice flown in microgravity.  Results of this research were very positive and were presented at the annual American Society for Bone and Mineral Research (ASBMR) Conference held in San Antonio, TX.  This is the premier conference for bone research and is held annually in the US.

· BioServe successfully completed the reflight of the Bristol-Myers Squibb commercial research experiment that examined long duration antibiotic fermentation and productivity in microgravity on board the ISS.  The research was launched on mission 8A in BioServe’s Multiple Orbital Bioreactor with Instrumentation and Automated Sampling (MOBIAS) that was housed inside BioServe’s Commercial Generic Bioprocessing Apparatus (CGBA).  

· BioServe flew commercial research in collaboration with the Louisiana Veteran’s Research and Education Corporation and StelSys LLC on board STS-112.  This research examined microgravity effects on cell cultures including renal, yeast, and Salmonella.  Unfortunately, due to a ground operation error, the Salmonella experiment was compromised.  However, the yeast and renal cell experiment completed successfully, and analysis is currently underway.  
CAMMP back to top
Advanced Materials Accomplishments:

· ZCG processed for solution crystal growth experiments in the International Space Station on ISS missions 8A, UF-2, 9A and 11A.  Each experiment was accomplished in the US Laboratory utilizing the ZCG-FU hardware, which is located in lockers 5 & 6 on the EXPRESS rack II (ARIS).  In all, 76 samples were processed on-orbit over processing time periods of approximately 15 days for four experimental sets of 19 samples each. 

· Next generation High Temperature Furnace (HTF) hardware was developed to enhance the capabilities of the ZCG for fiscal 2003 and beyond.  The new system offers larger crystal growth solution volumes (greater yields) and higher temperature processing (up to 350°C), which will extend the scope of the material synthesis investigations.

CBSE back to top
Biotechnology Accomplishments:

· BioCryst Pharmaceuticals recently received news that its new PNP drug, BCX-1777, was extremely effective in causing remission of the one T-Cell lymphoma patient used in a preliminary study. T-cell lymphoma is a devastating cancer for which there is no cure. Based on the results of this study, BioCryst will launch a full phase II trial, conducted in many hospitals across the U.S.

· DSI received a Phase II SBIR grant from NASA to support the development of a fungal biosensor system.   This technology originated in the CBSE and was recently licensed to DSI.  The biosensor will be able to detect any fungal pathogen quickly and with high sensitivity.

· IBBEX scientists and UAB/CBSE Professor, Ming Luo, Ph.D., a member of CBSE, developed Chromogenic substrates of sialidases that has been applied in the development of a rapid test for bacterial vaginosis (BV). BV is the most common form of vaginitis that affects 25% of women. BV has been linked to preterm birth, premature rupture of membranes, endomitritis, post hysterectomy infections, bacteremia, and increased risk of pelvic inflammatory disease (PID), HIV, and other sexually transmitted diseases (STDs).


· Experimental studies on the bacterial enzyme FABI and Pfizer inhibitor compounds have been completed.  These included isothermal titration calorimetry to quantitate all thermodynamic parameters of inhibitor binding; differential scanning calorimetry to determine the effect on subunit cooperativity and stability in the presence and absence of inhibitors.  

· Isothermal titration calorimetry studies have been initiated on a new target with Dow AgroSciences (DAS). A visit to DAS occurred on Oct. 22, 2002 to discuss ways in which their biocalorimetry project may be expanded. It is possible that other work, related to crystallography, may be added. This expansion is due in large part to the successful relationship initiated by the biocalorimetry project. 

· CBSE generated baseline PDL data sets for CRIM-M attributes. 

· CBSE completed the design modification assessment and upgrade kit design to the NGTC units during the first half of FY2002.  This process culminated with a presentation of the assessment and design to Engineering Management in February 2002, a presentation of changes to Payload Safety Review Panel (PSRP) representatives in April 2002 and a Final Presentation of the design, including manufacturing plans, to CBSE Engineering Management in June 2002.  

· A material change was proposed for the HDPCG Growth Cell Assembly during the 2002 Fiscal Year, thus testing began to determine if Zeonor would be better suited than the current material choice of Lexan. 

· CBSE completed generation of baseline serial number specific test/data from thermal characterization tests for each flight CRIM-M at UAB/CBSE.

· The HDPCG Flight Hardware launched on ISS-8A and successfully returned on ISS-UF2.  All flight and ground operations were performed nominally.  

CCACS back to top
Advanced Materials Accomplishments:

· Space-DRUMS  was assembled at Teledyne-Brown, Huntsville, underwent final tests at MSFC, and was shipped to KSC on Sept. 12, 2002. 
CMDS back to top
Biotechnology Accomplishments:

· Significant progress was made in FY’02 toward gene cloning, construction of expression vectors, gene expression, recombinant protein production and purification, and structural characterization of a number of bone-related proteins. 

· In addition, higher quality crystals and data collection on the synchrotron at Argonne National Laboratory have improved the structure of RANK Ligand to a resolution of 2.0 Angstroms.  

· CMDS demonstrated that Estrogen Receptors Modulators (ER) interacts with Smad4/DPC4, a well-documented tumor suppressor protein. The experimental results are the subject of a manuscript that will be published in the Journal of Biochemistry in the Spring of 2003.  

· Platform Technology for Detection of Nucleic Acids in Complex Mixtures. The goal of this project, initiated late in FY 2002 using both supplemental funding from the FY NASA Cooperative The method requires that the DNA or mRNA sequence of the target to be detected is either partially or entirely known. 

· In FY’02, CMDS made substantial progress in a number of independent approaches toward expanding adult, murine hematopoietic stem cell (HSC) in vitro. 

Advanced Materials Accomplishments:

· Development of Organic Materials for Electronics (DOME). In FY 2002, we completely refocused and redesigned the hardware and experiments to meet the requirements for producing OFETs and other organic electronic and other organic electronics in space.
CSHCN back to top
Communications Accomplishments:

· Internet over Broadband Hybrid Networks

· Designed and simulated two way satellite multiple access scheme 

· Defined and simulated satellite friendly HTTP 

· Characterized and simulated validation of three scale model 

· Defined and proved security of efficient multicast key management and authentication scheme 

· Estimated parameter and tested/validated three scale model 

· Implemented and demonstrated security and authentication prototype scheme for multicast via satellite 
· High Data Rate Satellite Networks and NASA Missions

· Defined communication requirements for a typical near term constellation mission, the Magnetospheric Multiscale Mission. 

· Developed a complete simulation model that includes empirical model of the traffic (instrument activity), the spacecraft orbits and the network topology needed to support the science on board.

· Started performing trade-off analysis studies for the different communication options.  

· Studied and modeled two typical EOS missions with a variety of traffic requirements  (TERRA, LANDSAT).

· Developed a model of the existing relay network for these missions, consisting of the TDRS spacecraft and corresponding ground terminals.

· Developed modeling platform capable of modeling direct to ground and satellite relayed communications from a moving aircraft.

· Modulation, Coding and Interference Cancellation in Satellite and Hybrid Networks  

· Developed and simulated spectrally efficient and high order modulation for HDR satellites 

· Developed and simulated iterative receiver only processing to mitigate nonlinear distortion 

· Developed and simulated iterative interference cancellation in satellite terminals 

· Completed work on synchronous, single-receiver CDMA networks and on asynchronous, single-receiver CDMA networks

· Hybrid Network Control

· Developed algorithms for simultaneous selection of routes and rates 

· Modeling, Simulation and Performance Evaluation of Hybrid Networks

· Developed and did performance evaluation of hierarchical methods to estimate delay 

· Demonstrated automatic JAVA simulation code generation from UML 

· Analyzed traffic model type selection on estimating response times 

· Designed Internet over satellite dimensioning tool 

· Defined and performed analysis of satellite-based reliable multicast 

· Automated Monitoring and Management of Hybrid Broadband Networks

· Developed prototype, tested and evaluated via simulations for the use of belief networks 

· Developed model, and evaluated via simulations, of the management data in a multiple-satellite constellation 

· Developed and demonstrated improvements in DynaMat for on-line processing of network management data 
· Multi-point Communication Networks/Ad Hoc Networks 

· Developed prototype, tested and evaluated a low overhead distributed protocol to allocate bandwidth in adhoc networks 

· Developed prototype, tested and evaluated a lightweight multicast protocol for adhoc networks 

--   Developed prototype, tested and evaluated a secure, reliable multicast scheme for adhoc   

                  networks

CSP back to top
Electronics/Power Accomplishments:
· Developed and tested more economical magnetic suspension actuator

· Develop magnetic suspension design software: Design software has been produced and was used in parametric input modeling capability developed for 3D Finite Element magnetic field and temperature simulations. 

· Implemented a radiation hard controller 

· Developed system simulation software for flywheel/satellite interactions and design simulations for mechanical catcher bearings 

· Developed health monitoring expert system and construction of a test facility

· Produced component performance information of use in battery design
· Research sponsored by NASA Glenn for solid polymer electrolyte has resulted in development of a formulation with superior conductivity and a high lithium ion transference number. Based on these particle results conducting ceramic fibers of a proprietary composition have been produced and show even better conductivity results.

· Cathode research at the University of Texas has identified life-limiting mechanisms for cobalt and nickel based intercolation materials and has developed possible alternate materials for use in a solid polymer electrolyte lithium-ion battery.

· Successfully completed phase I of the Roadrunner project with Advanced Modular Power Systems and another industrial partner:  The single tube AMTEC converter produced 180 watts, as predicted by CSP's model.  The model also matched the transient behavior of the converter.  Materials testing and analyses CSP performed have had a significant impact on the fabrication procedures AMPS follows, improving the performance of the electrode and insulator.
CSPAE back to top
Electronics/Power Accomplishments:

· SiC Project: Radiation damage studies on SiC devices (JBS, SBD and pn junction types) have confirmed exceptional radiation tolerance to gamma doses of 32 Mrad. Irradiation of these devices with 63 MeV protons is planned in early CY03.

· Electronics packaging and assembly: Demonstrated significant improvement in mechanical shock and thermal shock reliability of area array, chip scale packages by using underfill. The use of underfills to mechanically couple the CSP to the printed circuit board, dramatically improved reliability (5-6x).  Manufacturing process using capillary flow and fluxing underfills were developed, along with a rework process. 

· Completed flip chip test chip measurements, and compared model predictions to experimental stress, reliability and thermal results. 

· Developed Uniaxial Tension Specimen Fabrication Procedure For Microelectronic Adhesives And Solders. 

· Measured Temperature Dependent Stress-Strain and Creep Data For Adhesives. The temperature dependent stress-strain and creep properties of a number of commercial underfill materials have been measured. This database is now being used in package models to predict failure modes and reliability. 

· Measure Thermal Interfacial Resistance. A measurement system has been developed to measure the effect of underfill on the thermal performance of ball grid array (BGA) packages and the results for several underfills have been measured. 

· Flywheel Technology: In strong collaboration with the Glenn Research Center, two multidirectional composite (MDC) flywheel rims have been produced. It should have superior strength and lighter weight than those available today and should lead to higher speeds. 

· A rotordynamic analysis code has been developed to assess the influence of internal damping on a flexible rotor/hub flywheel system.  The code uses free-free mode shapes and natural frequencies obtained from finite element analysis to model the flywheel rotor.  Bearings are represented as discrete springs and dampers. 
· Modular Power Systems: Analysis, design and implementation of Posicast-based controllers for both buck and boost converters has been achieved.  Posicast is a feedforward compensator, which eliminates the overshoot in the step response of lightly damped systems. However, the traditional method is sensitive to variations in converter parameters.  The new method developed here reduces this undesirable sensitivity by using Posicast within the feedback loop.  
· Energy Storage and Fuel Cells: Pulse testing of RuO2 supercapacitors confirmed their ability to operate at 10 kHz repetition rates. This is suitable for inclusion in a hybrid power system for a radar system. Test results confirmed that control of the moisture content of the capacitor was critical to both long-term stability and maximum performance. Control of both layer thickness and moisture content is critical.
ITSC back to top
Communications Accomplishments:


· During FY 2002, the center completed the world’s highest resolution wireless ultrasound scanner and camera for use in telemedicine systems and in other applications, such as surveillance. Imaging from the ITC-ITCSC-developed High Definition Camera and PC-based Ultrasound unit can be sent via satellite or optical fiber to interactive displays.

PVT back to top
Electronics/Power Accomplishments:

· Funding and interest were secured this year to use our hyperspectral sensors in forensics and homeland security.  A unique and patentable desktop document examination station is under development to detect forged or altered documents.

· Medical personnel at Johnson Space Center provided interest and feedback on our hyperspectral imaging work in wound care.  New potential applications identified for Space Station inhabitants includes early detection of mold inside the vehicle and use of hyperspectral sensing to monitor purity of water supplies.
SDC back to top
Biotechnology Accomplishments:

·  Completed assembly of Vulcan-TP and Vulcan-PDA

· Completed Vulcan-TP and Vulcan-PDA functional testing

· Completed database on electromagnetic levitation and surface tension of ferrous based commercial alloys

· Completed preliminary metallurgical and mechanical property evaluation of the rheocasting process using the step test die

· Completed characterization of the impact of various molding sands on the cooling rates and microstructures of “V” process castings

· Completed database on metallurgical growth data on Inconel 718 and PWA 1484

· Cast shaped tubular product using high-g centrifugal casting with Herman Williams Co. of Birmingham, AL

· Completed evaluation on the commercial applicability of the ceramic hydrogen sensor technology

· Completed steel feedability studies using tapered plates and molding media

· Cast initial samples using the KC-135 prototype directional solidification furnace
STC back to top
Communications Accomplishments:

· COMIMG/BAE  (Commercial Imager/Broadband Antenna Experiment). In FY02, the STC completed the Concept Definition Study (CDS) for this project.  The final CDS product, a 140-slide proprietary briefing, resolved all key feasibility issues and provided details on the market and business case for the flight experiment. 

Biotechnology Accomplishments:

· Micro-encapsulation Electrostatic Processing System (MEPS). The Center for Space Power (CSP) picked up responsibility for flying the MEPS-II payload early in FY 02.  The STC assisted the CSP with MEPS by managing the STS/ISS integration effort. 

Electronics/Power Accomplishments:

· Space Systems Integration Lab (SSIL). In FY02, the STC moved to a new building and initiated operation of extensive laboratory facilities for the fabrication, assembly, and test of space hardware.  The Center’s host institution, the Texas Engineering Experiment Station (TEES) provided the offices, laboratory floor space, and utilities at no cost to the STC. 

· StarNav I (ExPA Trailblazer). The STC completed fabrication, assembly, and flight qualification of the StarNav hardware, delivered it to KSC, and conducted integrated verification testing with the Spacehab module. [image: image1.jpg]


The STC accomplished a new bolt analysis required by the extra weight of power converters added to resolve earlier EMI problems; it also improved thermal modeling of the StarNav camera.  StarNav I software was modified to allow real time uploads of calibration parameters, permitting on-orbit validation of calibration techniques.

· StarNav II  (Star Tracker Product Line and GIFTS New Millenium Technology Demo). In FY 02, the STC StarNav team accomplished significant design upgrades while developing the StarNav II engineering model.  These design improvements were accepted by the NASA GIFTS system contractor and formed the basis of a major increase in system life expectancy.  

· In FY 02, The StarNav II program was restructured to assume the use of a field programmable gate array (FPGA)-based solution for radiation hardened processing. 

· Space Engineering Institute. The STC began operation of the Space Engineering Institute (SEI). The program enrolled 25 students in a long-term, supportive environment in which they learn space hardware fabrication, assembly, and testing skills and work on teams with seasoned engineers to design, build, and test space hardware (engineering models, prototypes, and flight items).
TCSAM back to top
Advanced Materials Accomplishments: 

· Completed animal testing of Bionic Eye micro implants

· Achieved a multifunction MQW solar cell with efficiencies in excess of 25% AMO

· Completed first phase of design for robotic lunar solar cell fabrication facility and began development of thin film lunar silicon solar cell 
· Demonstrated packaged mid-IR laser prototype mounted on a cryogenic cooler. Also developed all the control and modulation electronics needed for a multiple-wavelength sensor system.

· Completed the spin-off of Applied Optoelectronics Inc.

· A WSF infrastructure-based Wireless Power Transmission (WPT) demonstration experiment was developed working from an engineering study performed at Texas A&M University, in cooperation with SVEC and the Texas Space Grant Consortium

· Solid oxide thin film fuel cells have been fabricated and tested for performance under reduced severity for operating conditions.

· Demonstrated the first differential absorption Lidar (DIAL) based on the mid-IR type-II quantum well laser.
WCSAR back to top
Advanced Materials Accomplishments:

· WCSAR and Producers’ Natural Processing, Corp. (PNP) completed the market analysis for the commercialization of the Accelerated Cell Production Technology (ACCePT), a bioreactor developed by WCSAR for the production of high-value plant compounds.

· WCSAR fulfilled the cooperative agreement signed with Space Explorers, Inc, for the study of Arabidopsis seed-to-seed production during the ISS UF-1/8A mission.

· GeneMachines, Inc. and WCSAR reached an agreement for developing the advanced technologies to be incorporated into their microarraying robots.

· WCSAR fulfilled the cooperative agreement signed with Pioneer Hi-Bred International for the study of soybean seed-to-seed production during the ISS UF-2/9A mission.

· International Flavors and Fragrances, Inc. and WCSAR reached agreement for sponsoring a plant growth experiment to be conducted during the ISS ULF-1/12A mission.

· WCSAR fulfilled the Statement of Work (SOW) signed with the Opto-Knowledge System, Inc. for the tasks specified in the STTR Phase-I contract.
