Commercial Space Center Accomplishments
FY2001 Accomplishments
This page highlights what is considered to be major accomplishments toward the CSCs' 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 FY2001. Clicking on any of the headlines below will take you to a brief description of the accomplishment.
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	Total - 
	28
	9
	5
	1
	11
	6
	5
	65


BioServe back to top
Biotechnology Accomplishments:

Developed, designed, and flew the Multiple Orbital Bioreactor with Instrumentation and Automated Sampling (MOBIAS) 

Initiated four new commercially driven research projects and secured commercial sponsors with a 1-3 year financial commitment for each project.   

CBSE back to top
Biotechnology Accomplishments:

CBSE was selected by the National Institute of Health as one of seven NIH High-throughput Structural Proteomic Centers.   

CCACS back to top
Advanced Materials Accomplishments:
Water Mist Experiment Mounting System (EMS) on dock at KSC for STS-107. 

Conducted successful Water Mist Fire Suppression tests at Arvada Research Facility.

Added four new industrial affiliates:  Chevron Research, Lockheed-Martin, Maxtor, and Arizona Mist.

NASA-Code UG grant for combustion synthesis of porous materials renewed.

NASA-Code R grant for research into extraction of volatiles on Mars renewed.

NASA-GSFC grant for economic analysis of lunar prospector data renewed.

Lockheed-Martin contract for membrane research for Mars renewed.

New CoorsTek contract for ceramic coatings reseach.

New CoorsTek contract for ceramic plasma etching research.

New ITN contract for combustion synthesis of ceramic fuel cell components.

New MaxTor contract for fluoride-carbon films related to biomaterials.

A provisional patent was obtained for protection of technology related to graded-porosity bone implants.  Full patent application is currently in process.

Patent application initiated for processing of biodegradable tri-calcium phosphate by combustion synthesis.

CMDS back to top
Biotechnology Accomplishments:

CMDS, in concert with the UAH Laboratory of Structural Biology and with Research Genetics, Inc. has developed a high density DNA microarray, or GeneFilters® that greatly accelerates the rate at which genes that encode proteins important in biomineralization (i.e., bone and cartilage development) can be identified and evaluated.  

CSCE back to top
Engineering Research and Technology Accomplishments:

Substantial progress was made with commercial partners towards developing the concept of hyperspectral imagery from the ExPA (EXPRESS Pallet) to serve the oil and gas industries.  

Significant progress was made during FY01 on the concept definition of an advanced Ka-band phased array antenna demonstration from the ExPA.  

Completed a concept definition study of an ExPA payload 

Significant accomplishments in preparing the StarNav I flight hardware and software for launch on STS-107.  

Significant progress made to commercialize a next generation star-tracker based on the successes of the StarNav I flight development.  

Acquired and took delivery of several large pieces of surplus equipment from Orbital Sciences Corporation (OSC) and other benefactors.  

CSPAE back to top
Electronics/Power Accomplishments:

Completed thermal cycle and mechanical testing 

Developed uniaxial tension specimen fabrication procedure 

Completed the characterization of SiGe HBTs up to 300˚C 

Determined lifetime of RuO2 ultracapacitors under applied voltage 

Manufactured and completed testing of six rims 

Completed test chip measurements and compared model predictions of LTCC packages 

Completed data base 

Completed a detailed scaling study of both SiGe HBTs and Si CMOS 

Demonstrated improved lifetime and discharge capability 

Demonstrated a flexible composite dome-hub 

MITAC back to top
Medical Systems Accomplishments:

Three MITAC members established a new company, OrbitalMed, LLC, a standalone entity which has licensed MITAC technologies from VCU’s Intellectual Property Foundation.  

MITAC developed the VitalPoll and the VitalPoll Monitoring System. 

MITAC demonstrated several “firsts” in international telemedicine. 

PVT back to top
Agribusiness Accomplishments:

Two patents were filed this year that outline the process for fecal contamination on poultry carcasses. 
Forensics Accomplishments:

Forensic work with the FBI expanded during the year.  

Medical Systems Accomplishments:
The wound care project entered into a joint research program with Memorial Hospital in Gulfport, Mississippi.  

A for-profit, spin-off company of PVT was created.  

SDC back to top
Advanced Materials Accomplishments:

A team of senior mechanical engineering undergraduate students designed and fabricated a mold vibration and handling system 

SDC subcontractor Flow Simulation Services (Albuquerque, NM) enhanced the “ARENA” software by installing a graphical user interface FY01.  

SDC subcontractor K+P Agile (Naperville, IL) updated the Convective Flow Analyzer (CFA) hardware from NASA MSFC for experiments on the KC-135.  

SDC subcontractors Queens University (Kingston, ONT) and CANMET (Ottawa, ONT) completed their evaluations of the roles of magnesium and Al-Ti-B grain refiners as well as the application of magnetic fields to hot tearing susceptibility in A201 aluminum-copper alloy.  

SDC subcontractor University of Alabama (Tuscaloosa, AL) and Brush Wellman Inc. (Elmore, OH) completed experiments 

SDC project leader  Auburn University (Auburn, AL) completed the fabrication phase for a new series of hydrogen sensors for molten aluminum.  

Citation Corporation (Birmingham, AL) recently installed a new semi-solid rheocasting (i.e., squeeze casting) line at their Bay Minnette, AL aluminum foundry (Southern Aluminum Company).  

CDR for the Vulcan-TP/PDA was held on September 13, 2001.  

Stahlschmidt and Maiworm, and operating unit of Tiger Wheels Ltd., announced plans to locate their first north American Manufacturing facility in Auburn, Al.  

Prototype patterns for several new steel castings were produced at Auburn University and delivered to Vermont American (Auburn, AL) to support their commercialization activities.  

Auburn University completed the renovation of a 3500 sq.ft. laboratory space 

TCSAM back to top
Advanced Materials Accomplishments:
Design of a superconducting wire production facility: 

Various Field emission structures and arrays were delivered to affiliate Ionwerks for use as electron emitters in their time of flight mass spectrometer units.
TCSAM has served as an incubator for Applied Optoelectronics Inc. (AOI) over the past three years.  

A new industry affiliate has been added through the technology development in the advanced oxide materials arena.  

Advanced Materials/Communications Accomplishments:
A license agreement has been signed with Maxion Corporation for the development of mid infrared lasers for applications to the telecommunications industry. 
WCSAR back to top
Agribusiness Accomplishments:

WCSAR and Space Explorers, Inc. (SEI) successfully completed the first plant life cycle experiment onboard the International Space Station (ISS).  

WCSAR signed a collaborative agreement with Space Explorers, Inc. 

A second commercial product, Impulse™ body spray, using the research results obtained from the STS-95 space rose experiment jointly conducted by WCSAR and International Flavors and Fragrances (IFF), was developed.  

WCSAR and IFF signed a three-year collaborative agreement for future research activities to be conducted on the ISS
Signed collaborative agreement with Producers’ Natural Processing, Corp. (PNP) for joint gene transfer experiment to be conducted on STS-107.  

Pioneer Hi-Bred International, Inc. and WCSAR signed a collaborative agreement to conduct a flight experiment on ISS/UF-2.  

WCSAR signed MOU with Opto-Knowledge Systems, Inc. (OKSI) for the joint development of a Passive/Active Imaging Spectroscopy tool.  

Successfully conducted the Critical Design Review (CDR) of the Commercial Plant Biotechnology Facility (CPBF).  

Biotechnology Accomplishments:

WCSAR and the Advanced Life Support (ALS) Program at NASA/JSC signed a collaborative agreement 

BioServe
Developed, designed, and flew the Multiple Orbital Bioreactor with Instrumentation and Automated Sampling (MOBIAS) within CGBA to support the Bristol-Myers Squibb experiment aboard the International Space Station. back to top
Initiated four new commercially driven research projects and secured commercial sponsors with a 1-3 year financial commitment for each project.  1)  genetic yeast studies including micro array technology, sponsored by Invitrogen, Inc.; 2)  water purification using nanoparticles, sponsored by Nanoscale Materials, Inc.; 3)  plant genetic studies, sponsored by Syngenta; 4)  muscle atrophy, sponsored by Cargill. back to top
CBSE

CBSE was selected by the National Institute of Health as one of seven NIH High-throughput Structural Proteomic Centers.  The NIH committed approximately $300 million toward this initiative that involves the development of new technology that will enable the rapid determination of macromolecular structures.  The CBSE and their partner, the University of Georgia, will receive $23 million over five years.  It is expected that this effort will produce new technologies that significantly accelerate structure determinations via x-ray crystallography and NMR. back to top
CMDS

CMDS, in concert with the UAH Laboratory of Structural Biology and with Research Genetics, Inc. has developed a high density DNA microarray, or GeneFilters® that greatly accelerates the rate at which genes that encode proteins important in biomineralization (i.e., bone and cartilage development) can be identified and evaluated. A number of physiological defects, including decreased bone and muscle mass, have been well documented in microgravity.  The use of the human biomineralization GeneFilters® for the study of differential gene expression before, during, and after exposure to microgravity will be valuable in the development of intervention strategies to combat the harmful effects space flight.  In addition, knowledge gained from experiments using the human biomineralization GeneFilters® can benefit the development of therapeutic drugs for treatment of diseases with similar phenotypes prevalent on earth (e.g., osteoporosis, osteoarthritis).  Research Genetics has an established presence in the high density DNA microarray research market, and the biomineralization GeneFilters® is a natural extension of this successful product line.  A Licensing Agreement for manufacture and distribution of the biomineralization GeneFilter® microarray was executed with Research Genetics in October 1999.  After significant production delays, the human biomineralization GeneFilters® (Catalog No. GF229) was launched in May 2001.  The first royalty payment from sales of this product was received in October 2001.  A portion of the royalty will be allocated to CMDS for funding future product initiatives. back to top
CSCE

Substantial progress was made with commercial partners towards developing the concept of hyperspectral imagery from the ExPA (EXPRESS Pallet) to serve the oil and gas industries.  Through a substantial industry in-kind effort, a baseline hyperspectral imager concept was developed specifically for use from the ExPA.  This concept definition study has already demonstrated the ability to conduct high-payoff hyperspectral imagery from the external sites of the ISS and will likely result in additional commercial investment. back to top
Significant progress was made during FY01 on the concept definition of an advanced Ka-band phased array antenna demonstration from the ExPA.  A system functional definition was completed along with orbital analysis of ground station intercept, thermal rejection, structural support on the ExPA and massive data storage.  A preliminary layout of the broadband antenna system on the ExPA was produced and feasibility issues have been addressed. back to top
Completed a concept definition study of an ExPA payload to validate deployment and performance of a novel solar concentrator array. back to top
Significant accomplishments in preparing the StarNav I flight hardware and software for launch on STS-107.  The StarNav I hardware was fabricated and assembled based on the designs completed during FY00.  Environmental verification testing confirmed the payload’s ability to successfully operate on-orbit following launch. The Integrated Verification Testing (IVT) was successfully completed on the SpaceHab rooftop demonstrating compliance with the ICDs and communication interfaces.  The successful preparation of this trail-blazer payload demonstrates to potential commercial customers the CSCE capability and the inherent advantages of palletized space-based testing. back to top
Significant progress made to commercialize a next generation star-tracker based on the successes of the StarNav I flight development.  Working with substantial contributions from our industry partner, the StarNav II design progressed to a successful Preliminary Design Review (PDR).  A significant breakthrough was achieved in developing a self-calibrating algorithm, allowing the star-tracker to achieve very high accuracy and compensate for on-orbit degradation throughout its life.  The achievements made on the StarNav II project have allowed the commercialization of this technology to proceed with substantial investment made by our industry partner.  A technology licensing arrangement has been signed which provides for up-front payments to the CSCE and a return on sales of the final star-tracker product. back to top
Acquired and took delivery of several large pieces of surplus equipment from Orbital Sciences Corporation (OSC) and other benefactors.  This equipment will be used for the fabrication, test, and flight qualification of commercial payloads for the EXPRESS Pallet and other space platforms.  Most of this equipment has been installed in the 10,000 SF of new space the University contributed to the Center. back to top
CSPAE

Completed thermal cycle and mechanical testing of commercial packages with and without underfill  back to top
Developed uniaxial tension specimen fabrication procedure for Sn-Ag-Cu lead-free solder. back to top
Completed the characterization of SiGe HBTs up to 300˚C and assessed their suitability for high-temperature system insertion. back to top
Determined lifetime of RuO2 ultracapacitors under applied voltage and the effects of the discharge rate on the lifetime of the units. back to top
Manufactured and completed testing of six rims to failure in the NASA-GRC spin test rig. back to top
Completed test chip measurements and compared model predictions of LTCC packages to experimental stress, reliability, and thermal results. back to top
Completed data base of temperature-dependent solder stress-strain and creep data. back to top
Completed a detailed scaling study of both SiGe HBTs and Si CMOS found in 3 separate generations of IBM’s SiGe BiCMOS technology (5HP, 6HP, 7HP).  Quantify impact of technology scaling on radiation tolerance. back to top
Demonstrated improved lifetime and discharge capability of RuO2 ultracapacitors. back to top
Demonstrated a flexible composite dome-hub and validated approaches for damage detection and vibration control for composite hub flywheels. back to top
MITAC

Three MITAC members established a new company, OrbitalMed, LLC, a standalone entity which has licensed MITAC technologies from VCU’s Intellectual Property Foundation.  OrbitalMed is a telemedicine consulting company focused on needs assessment, systems design, and systems integration. back to top
MITAC developed the VitalPoll and the VitalPoll Monitoring System. These technologies support wireless distribution of medical data from a variety of sensors. back to top
MITAC demonstrated several “firsts” in international telemedicine. These firsts included transmission of medical data from the jungle using high frequency radio, the identification of common anatomical structures using low band width tele-communications, and monitoring a patient under anesthesia through the Web between Ecuador and Richmond, VA. back to top
PVT

Forensic work with the FBI expanded during the year.  After properly identifying ink samples with the hyperspectral sensor the FBI Academy entered into an agreement with PVT and Marshall Space Flight Center to provide significant funding to the center to conduct further research in forensics. back to top
The wound care project entered into a joint research program with Memorial Hospital in Gulfport, Mississippi.  PVT established an imaging facility within the hospital with two permanent employees and the hyperspectral sensor.  Outpatients, with varying types of burns were imaged over a several month period.  Medical staff provided diagnostics of the wounds that could be correlated with the spectral patterns in the wounds.  The goal is to characterize wound severity and monitor wounds from hyperspectral sensor data.  This has great potential for supporting astronauts who become injured during lengthy space flights. back to top
A for-profit, spin-off company of PVT was created.  Photon Industries, Inc. will provide a commercial outlet for manufacturing and sales of hyperspectral sensors as applications get proven within the CSC. back to top
Two patents were filed this year that outline the process for fecal contamination on poultry carcasses.  These techniques use a sensor that captures and analyzes carcasses moving at up to 140 birds per minute in the processing plant. back to top
SDC
A team of senior mechanical engineering undergraduate students designed and fabricated a mold vibration and handling system for use in our university prototyping foundry. back to top
SDC subcontractor Flow Simulation Services (Albuquerque, NM) enhanced the “ARENA” software by installing a graphical user interface FY01.  Excellent agreement has been demonstrated with production data from an instrumented mold.   An initial beta release has been implemented and the software is being utilized by General Motors. back to top
SDC subcontractor K+P Agile (Naperville, IL) updated the Convective Flow Analyzer (CFA) hardware from NASA MSFC for experiments on the KC-135.  The device flew successfully on the KC-135 during March of 2001.  The flight data have been disseminated to the industry and are being used to test commercial software algorithms. back to top
SDC subcontractors Queens University (Kingston, ONT) and CANMET (Ottawa, ONT) completed their evaluations of the roles of magnesium and Al-Ti-B grain refiners as well as the application of magnetic fields to hot tearing susceptibility in A201 aluminum-copper alloy.  SDC subcontractor Professional Metallurgical Services (Buchanan, MI) showed that convective effects in ferrous alloys impact dendrite spacing and segregation effects.  The data have been disseminated to the industry through technical papers and briefings to AFS technical committees. back to top
SDC subcontractor University of Alabama (Tuscaloosa, AL) and Brush Wellman Inc. (Elmore, OH) completed experiments on the role of convection on mold-metal heat transfer coefficients in investment cast Al-Be alloys. back to top
SDC project leader  Auburn University (Auburn, AL) completed the fabrication phase for a new series of hydrogen sensors for molten aluminum.  Commercialization trials have been initiated. back to top
Citation Corporation (Birmingham, AL) recently installed a new semi-solid rheocasting (i.e., squeeze casting) line at their Bay Minnette, AL aluminum foundry (Southern Aluminum Company).  Modifications to the step-die test tooling were required to facilitate sample production in the foundry.  Preliminary castings were produced and initial metallurgical evaluations performed. back to top
CDR for the Vulcan-TP/PDA was held on September 13, 2001.  The Phase 2 Safety Package was submitted and reviewed by JSC. back to top
Stahlschmidt and Maiworm, and operating unit of Tiger Wheels Ltd., announced plans to locate their first north American Manufacturing facility in Auburn, Al.  The $28 million investment will create 350 jobs and will produce premium aluminum auto wheels using countergravity casting technologies, an emerging area of expertise in the Solidification Design Center. back to top
Prototype patterns for several new steel castings were produced at Auburn University and delivered to Vermont American (Auburn, AL) to support their commercialization activities.  In addition, several 3D laser scans were completed for additional new casting products and product databases delivered to potential customers. back to top
Auburn University completed the renovation of a 3500 sq.ft. laboratory space to house SDC flight hardware development, reverse engineering, metal casting and related manufacturing  R&D groups.  All personnel and activities were successfully relocated. back to top
TCSAM
Design of a superconducting wire production facility: The prototype facility design with Metal Oxide Technologies Inc. (MetOx), has included configurational design of the facility, outline of software for facility operation, and placement of Purchase Orders for facility equipment.  Conducted a re-negotiation of the UH (University of Houston) license agreement with Dupont, Inc. which has control of the UH patent application on the material to be used for the superconducting wire. back to top
Various Field emission structures and arrays were delivered to affiliate Ionwerks for use as electron emitters in their time of flight mass spectrometer units. These structures were tested for lifetime and stability under high pressure. Preliminary data show that the GaN and BN structures on Si wafers can function at pressures as high as 10-4 Torr, and for up to 100 hours without significant degradation. The collaboration with Ionwerks, Inc. is continuing in this area. back to top
A license agreement has been signed with Maxion Corporation for the development of mid infrared lasers for applications to the telecommunications industry.  Maxion will produce the lasers with a royalty stream returning to the University of Houston and the Center. back to top
TCSAM has served as an incubator for Applied Optoelectronics Inc. (AOI) over the past three years.  Even though AOI has been profitable since its inception, last year was a major milestone in the history of AOI.  It secured the venture investment in the Spring and broke ground of its manufacturing and research facility at Sugar Land, TX  in May.  The Phase-I construction of the AOI facility was completed in the November of 2000 and the majority of the AOI personnel and equipment have already moved out of TCSAM, which marks the graduation of AOI from the incubator.   During the first half of FY2001, AOI and UH also finalized the license agreement of the two TCSAM mid-IR laser patents.  It is also expected that AOI will complete its second round of finance in the May of 2001 and heads towards a healthy future in the highly competitive world of telecommunication. back to top
A new industry affiliate has been added through the technology development in the advanced oxide materials arena.  Sharp Laboratories of America, Inc. has initiated participation in the joint development of an electro-resistive memory based on the electric pulse induced resistance change effect in the colossal magnetoresistive family of materials. back to top
WCSAR
WCSAR and Space Explorers, Inc. (SEI) successfully completed the first plant life cycle experiment onboard the International Space Station (ISS).  The experiment, launched on STS-100/ISS-6A, involved seed-to-seed growth of Arabidopsis thaliana using ADVANCED ASTROCULTURE™ (ADVASC) Plant Growth Unit developed by WCSAR.  Internet-based commercial software, Orbital Laboratory®, was developed using experimental data collected from both flight and ground experiments, and will serve as curricula for students and educators to study microgravity effects on plant physiology. back to top
WCSAR signed a collaborative agreement with Space Explorers, Inc. to conduct a second plant seed-to-seed experiment (once again using Arabidopsis thaliana seeds inside the ADVASC Plant Growth Unit) on ISS Flight UF-1.  The experimental results obtained from the space plant research will be used to further develop Orbital Laboratory®, an internet-based software program for biology and plant physiology grades 8-12 curricula. back to top
A second commercial product, Impulse™ body spray, using the research results obtained from the STS-95 space rose experiment jointly conducted by WCSAR and International Flavors and Fragrances (IFF), was developed.  This product was launched into the market by Lever Faberge, a British personal care product company. back to top
WCSAR and IFF signed a three-year collaborative agreement for future research activities to be conducted on the ISS, which resulted in significant cash and in-kind investments from IFF to the WCSAR program. back to top
Signed collaborative agreement with Producers’ Natural Processing, Corp. (PNP) for joint gene transfer experiment to be conducted on STS-107.  Preliminary space-based plant transformation technology was tested during STS-101, and the enhanced technology will be tested on STS-107 using wheat microspores. back to top
Pioneer Hi-Bred International, Inc. and WCSAR signed a collaborative agreement to conduct a flight experiment on ISS/UF-2.  This research will study the impacts of microgravity on phytochemical compositions of soybean seeds produced in space. back to top
WCSAR and the Advanced Life Support (ALS) Program at NASA/JSC signed a collaborative agreement to develop a re-configurable robotic end-effector as part of the 6-degrees-of-freedom manipulator system to be installed into JSC’s Bio-Plex Facility. back to top
WCSAR signed MOU with Opto-Knowledge Systems, Inc. (OKSI) for the joint development of a Passive/Active Imaging Spectroscopy tool.  This tool will be used for in vivo detection of gene transfer expression for both space and ground applications.  A proposal jointly developed by WCSAR and OKSI was accepted by NASA/KSC with a Small Business Technology Transfer Program Phase I Award. back to top
Successfully conducted the Critical Design Review (CDR) of the Commercial Plant Biotechnology Facility (CPBF).  CPBF is a large volume, completely enclosed, environmentally-controlled, and in-flight accessible plant growth chamber designed to support commercial and fundamental plant research on the International Space Station (ISS). back to top
