2003 SPD Hardware

Space offers a unique set of challenges for hardware developers to conquer. The limited amount of resources and the environment of space itself calls for finding new and different ways to overcome these challenges.  

Developers first must ensure that the flight hardware is constructed to be efficient, and most importantly, safe. Space hardware can be as simple as a test tube and pipette or as sophisticated as a furnace for melting metal alloys at 1,600 degrees. SPD’s partners continue to stay at the forefront of hardware development with new technologies and processes. 

· Advanced Astroculture™ (ADVASC) – The Advanced Astroculture facility provides the capability to grow commercially valuable crop specimens in microgravity – such as soybeans, wheat, mini-tuber potatoes or other economically valuable plants – from seed to maturity. ADVASC consists of a growth chamber to sustain the environmentally controlled volume in which the plants are grown, and the support systems to provide power, computer controls, vehicle interface, data communications and other subsystems required to support the growth chamber. The support systems module generally remains on orbit while multiple growth chambers are exchanged on sequential flights. If you are interested in using this hardware, contact the Wisconsin Center for Space Automation and Robotics.

· Astroculture™ Glove Box (ASC-GB) – ASC-GB is used for the conduction of manually operated experiments. It is made of clear polycarbonate material for viewing and is mounted on a pair of precision linear slides to allow full extension and insertion from the aluminum insert. Manipulation of the experiment is achieved through the glove ports attached to each side. If you are interested in using this hardware, contact the Wisconsin Center for Space Automation and Robotics.

· Astroculture™ Growth Chamber (ASC-GC) – The purpose of ASC-GC is to verify the capability and reliability of the various subsystems that can provide an enclosed, environmentally controlled plant ggrowth chamber to support short-term commercial or fundamental plant research in microgravity. ASC-GC, designed to operate autonomously, provides precise control of chamber temperature, humidity, atomosphere, lighting and nutrient delivery. It also features video and data downlink. If you are interested in using this hardware, contact the Wisconsin Center for Space Automation and Robotics.

· Advanced Separation by Phase Partitioning (ADSEP) – The ADSEP processing unit determines if the non-equilibrium effects of particle separation caused by gravity can be eliminated to support research in cell culturing, dynamic culturing, microencapsulation, protein crystal growth, biphasic separation, magnetic separation and electrophoretic separation. ADSEP is a fully automated, multi-use facility containing three independently controlled processing modules that can be controlled via telemetry. Each module supports a compact cassette containing mixing and indexing systems, as well as a plate assembly that holds biological samples. Cassettes can be installed and removed from the processing unit while on orbit. A locker of temperature-controlled storage will be used for stowing sample cassettes. If you are interested in using this hardware, contact Space Hardware Optimization Technologies, Inc., at (812) 923-9591.

· BioServe Culture Apparatus (BCA) – BCA supports cell cultures contained in silicone or Teflon bags to provide passive gas exchange. The hardware enables experiments to be activated, sampled and fixed while in orbit. If you are interested in using this hardware, contact BioServe Space Technologies.

· Commercial Generic Bioprocessing Apparatus (CGBA) – CGBA studies the effects of low gravity on various biological processes including cell growth, pharmaceutical production and other biomaterial processes. CGBA is a temperature-conditioned enclosure that can accommodate up to 72 separate biological samples, and provides fully automated experiment processing operations, command uplink and telemetry (data and video) downlink capabilities. If you are interested in using this hardware, contact BioServe Space Technologies.

· Commercial Plant Biotechnology Facility (CPBF) – CPBF provides a large enclosed, environmentally controlled plant growth chamber designed to support commercial and fundamental plant research on board the ISS for continuous operation of at least one year without maintenance. CPBF integrates the proven ASC-GC and ADVASC technologies with newly developed fault tolerance and recovery technology to increase overall system efficiency, reliability and robustness. In addition, CPBF provides single-level contained, embedded glove ports for the crew to sample plant materials or conduct experiments. If you are interested in using this hardware, contact the Wisconsin Center for Space Automation and Robotics.

· Commercial Protein Crystal Growth – High Density Protein Crystal Growth (CPCG-H) – CPCG-H uses the microgravity environment to grow large, high-quality crystals of proteins and other macromolecules for use in X-ray diffraction studies. This structural information may lead to greater understanding of various diseases and design of new treatments. CPCG-H accommodates the growth of 1,008 separate, pre-mixed protein crystal growth samples. Up to four trays of 252 wells can be housed into a standard single-locker, thermally controlled carrier – either a Commercial Refrigerator Incubator Module (CRIM) or a Next Generation Thermal Carrier (NGTC). If you are interested in using this hardware, contact the Center for Biophysical Sciences and Engineering.

· Commercial Protein Crystal Growth – Video (CPCG-V) – CPCG-V, in conjunction with the CPCG-H experiment, is used to help evaluate protein crystal quality, size, location within the CPCG-H tray and potential for X-ray data collection. One CPCG-H tray will occupy the CPCG-V at any given time, and other CPCG-H trays can be interchanged, when scheduled or requested, for periodic digitized images of growth cells. If you are interested in using this hardware, contact the Center for Biophysical Sciences and Engineering.

· Commercial Refrigerator Incubator Module-Modified (CRIM-M) – CRIM-M is a single middeck locker incubator (front-air breather) used with payloads which require thermal control between the ranges of 4˚C to 40˚C. If you are interested in using this hardware, contact the Center for Biophysical Sciences and Engineering.

· Commercial Vapor Diffusion Apparatus (CVDA) – CVDA allows commercial customers to grow protein crystals in a configuration similar to typical laboratory hardware using the vapor diffusion method. The internal configuration of the growth chambers mimic a Limbro box. CVDA contains 128 growth chambers using enhanced mixing syringes within one thermal enclosure. The protein and precipitating agent are separated in individual syringe barrels prior to activation. This hardware mounts in a CRIM-M or MERLIN. If you are interested in using this hardware, contact the Center for Biophysical Sciences and Engineering.

· Development of Organic Materials for Electroluminescence (DOME) – DOME will grow thin films of various organic materials in the ISS microgravity environment using a vapor deposition process. The organic materials being studied are targeted for use in electronic circuitry, in particular, optical light emitting diodes. DOME contains five vapor deposition chambers. In each chamber, a source material is heated so it will vaporize and redeposit on a thermally controlled substrate at the other end of the chamber. If you are interested in using this hardware, contact the Consortium for Materials Development in Space.

· EXPRESS Air Generic Locker Equivalent (EAGLE) – EAGLE is a single middeck locker equivalent and supports payloads requiring rear-air as well as transfer to an Express Rack. If you are interested in using this hardware, contact the Center for Biophysical Sciences and Engineering.

· Fluid Processing Apparatus (FPA) – The FPA is a microgravity test tube that allows controlled, sequential mixing of two or three fluids in a weightless environment. A total of 6.5 ml of fluid is contained inside a glass barrel surrounded by a Lexan sheath. A bypass in the glass barrel allows the mixing of a fluid into its adjacent chamber. If you are interested in using this hardware, contact BioServe Space Technologies.

· Group Activation Pack (GAP) – GAP provides a third level of fluid containment and allows eight fluid processing apparatus’ to be processed simultaneously. It utilizes an internal centerline DC-motor drive mechanism with individual thermal control to autonomously initiate and terminate experiments based on preprogrammed instructions. If you are interested in using this hardware, contact BioServe Space Technologies.

· Low Temperature/Low Energy Carrier (LoTEC©) – LoTEC is a passive thermal carrier designed to maintain the temperature of biological samples for days to weeks or more for transport to and from the International Space Station (ISS) without the need of external power. It relies on a combination of high thermal resistance insulation and high energy density storage phase change materials. LoTEC can accommodate several internal temperature ranges and can maintain a temperature of 4˚C to 6˚C for approximately two weeks in a 25˚C environment with 10kg of phase change material. If you are interested in using this hardware, contact the Consortium for Materials Development in Space.

· Microencapsulation Electrostatic Processing System (MEPS) – MEPS uses electrostatic manipulation to manufacture layers of capsule material around microscopic quantities of various pharmaceuticals to improve drug delivery systems. MEPS automatically processes one cylindrically shaped sample tube, called process chamber modules (PCMs), exchanged one at a time by the on-orbit crew. The MEPS can store four PCMs while processing a fifth. If you are interested in using this hardware, contact Dennis Morrison at (281) 483-7123.

· Microgravity Experiment Research Locker INcubator (MERLIN) – MERLIN is an advanced single middeck locker incubator (rear-air breather or water) designed for use with payloads which require thermal control between the ranges of –20˚C to 48.5˚C. If you are interested in using this hardware, contact the Center for Biophysical Sciences and Engineering.

· Multiple Orbital Bioreactor with Instrumentation and Automated Sampling (MOBIAS) – MOBIAS was designed to enable long-term cell culture growth aboard the International Space Station (ISS) through semi-continuous fed batch processing. In addition to providing gas exchange, fresh nutrient medium addition and waste removal, samples can be drawn throughout the mission and stowed in a separate thermal environment while the primary reactor is maintained at a selected optimal temperature. If you are interested in using this hardware, contact BioServe Space Technologies.

· Plant Generic Bioprocessing Apparatus (PGBA) – PGBA is used to study the effects of low gravity on the production of plant material. Researchers hope to reveal traits about the production of lignin in low gravity that will allow the biosynthesis of lignin to be controlled in terrestrial plant growth. PGBAs systems include an internal plant growth chamber, an atmosphere isolation and control system, a heat removal (temperature control) and humidity control system, and a nutrient delivery and root matrix system. If you are interested in using this hardware, contact BioServe Space Technologies.

· Portable Astroculture™ Chamber (PASC) – A derivative of the Astroculture™, PASC is portable, small and light, and consumes minimal power. The same LED lighting technology is used as utilized in all other WCSAR-developed plant growth payloads. Environmental control is simplified, using ISS cabin air to maintain the proper temperature, humidity and CO2 concentrations. Nutrient delivery is also not as complex, relying on the ISS crew to keep the rooting area moist. If you are interested in using this hardware, contact the Wisconsin Center for Space Automation and Robotics.

· Protein Crystallization Facility (PCF) – PCF is used for batch processing of proteins that show temperature dependence or solubility. The bulk system is composed of 50 to 500 ml solution per growth bottle. PCF uses temperature variance to induce crystallization. This hardware mounts in a CRIM-M or MERLIN. If you are interested in using this hardware, contact the Center for Biophysical Sciences and Engineering.

· Protein Crystallization Facility with Light Scattering (PCF-LS) – PCF-LS is used for batch processing of proteins that show temperature dependence or solubility. The bulk system is composed of 50 to 500 ml solution per growth bottle. PCF-LS uses laser light scattering to detect nucleation and allow for changes in temperature change to optimize crystal growth. This hardware mounts in a CRIM-M or MERLIN. If you are interested in using this hardware, contact the Center for Biophysical Sciences and Engineering.

· Space Dynamically Responding Ultrasonic Matrix System (Space-DRUMS™) – Space-DRUMS will support commercial development efforts in areas using self-propagating, high-temperature synthesis among others. The absence of gravity during processing can give materials unique properties with potential commercial value including bone and dental implants, tools, abrasive powders, coatings, polishing compounds, resistive heating elements, optical fibers and insulation. Space-DRUMS provides an acoustically controlled levitation furnace and combustion chamber for containerless, high-temperature commercial development efforts. The heart of the hardware is the combustion (dodecahedron) chamber, slightly larger than a basketball, which is integrated into a quad locker. The chamber is outfitted with cameras to record the process and ultrasonic transducers to manipulate the sample’s position. Additionally, four single lockers house a Payload Computer & Electronics Module (PCEM), an Argon Gas Module (AGM), an Acoustic Positioning Electronics Module (APEM) and an Ignition Power & Failsafe Module (IPFM). If you are interested in using this hardware, contact the Center for Commercial Applications of Combustion in Space.

· Space Product Development Experiment Module (SPDEM) – SPDEM is an updated and repackaged version of the SEF furnace and will be used to perform materials experiments on the International Space Station (ISS). If you are interested in using this hardware, contact the Consortium for Materials Development in Space.

· Temperature Controlled Storage System (TCSS) – TCSS provides temperature controlled incubation (-16˚C to 37˚C). If you are interested in using this hardware, contact BioServe Space Technologies.

· Vulcan – The Vulcan payload provides the capability to measure selected thermophysical properties of solid and molten metals using containerless, electromagnetic melting and positioning technology in low gravity to improve computer modeling in various casting products, such as engine blocks, resulting in reduced scrap and better products. One module (Universal Small Experiment Container-1) houses the experimental vacuum chamber, vacuum pump, part of the cooling subsystem, sample storage and handling system, high voltage capacitors and RF power supplies and data acquisition sensors. The other module (Universal Small Experiment Container-2) houses the experimental control hardware/software and part of the cooling subsystem. If you are interested in using this hardware, contact the Solidification Design Center.

· Zeolite Crystal Growth - Furnace Unit (ZCG-FU) – The ZCG-FU uses the microgravity environment to grow larger crystals with improved defect structure for zeolites, ferroelectrics or other materials to enhance their adsorption properties and catalytic performance in important chemical processes, electronic device manufacturing, and other applications. The Furnace Unit has 19 cylindrical slots that hold 38 sample containers, called autoclaves. A built-in computer system automatically heats the autoclaves up and maintains an experiment specific temperature profile throughout the duration of the growth process. The autoclaves are then removed from the furnace and returned to the ground for processing and evaluation. If you are interested in using this hardware, contact the Center for Advanced Microgravity Materials Processing.

· Zeolite Crystal Growth – High Temperature Furnace (ZCG-HTF) – ZCG-HTF provides a higher temperature range than the ZCG-FU that will allow it to grow a wider range of crystals, and also provides a larger volume of autoclaves that will allow more crystals to be grown. If you are interested in using this hardware, contact the Center for Advanced Microgravity Materials Processing.

