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Synergy Project 
This project will design and characterize a novel Vertical Flow Paper-based Platform (VFP) built within a miniaturized
“syringe-like” cartridge that will perform multiplexed detection of bio-agents and up to hundreds of biomarkers in small
or large volumes of bodily fluids suitable for diagnosis in long space travel condition. This project will study bacterial
agents (e.g., gut bacteria or other environmental exposure on the International Space Station-ISS), and also nucleic acid
detection in order to develop a hybrid platform able to multiplex different types of biomarkers for enabling the diagnosis
of multiple conditions. This is a synergy project with TRISH-funded Wake Forest University's project ("Novel
Microfluidic Biomarker Detection Platforms to Monitor In Vivo Effects of Solar Particle Events and Galactic Cosmic
Rays Radiation, Using Mice with Human Hematopoietic Systems ") by Principal Investigator (PI) Christopher Porada,
Ph.D. 
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Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress:

This project developed a platform able to measure the expression level of several genes at the same time. Interestingly,
this platform, using vertical flow-based technology, provides new insights towards the development of a new point-of
care technology to measure, simultaneously, expression of multiple biomarkers using an automated portable device
integrating sample preparation, detection, and data analysis. Because of the miniaturization and potential automation,
the platform will be suitable for the space environment: it limits weight and size into the space vehicle and provides a
user-friendly interface for the crew without requiring any time-consuming training. With the exception of the use of
small membranes, this platform does not contain solid single-use consumables and will be fully reusable in order to
minimize supplies and waste in space. Our detection platform will use very small volumes of whole blood, but could also
be ultimately used to quantify biomarkers in any types of biofluids such as urine, saliva, or sweat. 
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