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Task Description:

The Human Research Program has outlined risks associated with human spaceflight within the Human Research
Roadmap. One such risk is listed as the risk of bone fracture due to spaceflight-induced changes to bone. Our objective
to create a printed amino-terminal collagen crosslinks (NTX) quantification sensor strip coupled with a facile urine
collection and volume measurement device. The proposed project will be a ground-based study with the potential to be
further developed for spaceflight. To accomplish the proposed objective, we will complete the following Aims. 
Aim 1: Develop conductive, telopeptide selective, and dielectric inks for printed sensor. 

Aim 2: Print and electrochemically characterize 3-electrode device for NTX detection. 

Aim 3: Integrate sensor with urine collection device and handheld potentiostat hardware. 

If successful, the proposed project will reduce risk of crew bone fracture by continuously evaluating bone health by
monitoring mineral metabolism as excreted NTX for bone reabsorption. Future studies could expand the scope of health
monitoring to include interferon gamma, tumor necrosis factor-alpha, 25 OH-vitamin B, and bone specific alkaline
phosphatase, and/or other molecules of interest. Additionally, these sensors will be manufactured entirely by printing
technology. It is anticipated that they can eventually be manufactured in an in-space environment, which directly
compliments Space Technology Mission Directorate’s In-Space Manufacturing project. By relying on simple printing
technology, analytical sensors can be fabricated in space, which would enable adaptive crew health monitoring on
long-duration space mission and future habitation. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2021. 
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