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Abstract

Monitoring the biochemical index in body fluid on-orbit is essential for the health evaluation of as-
tronauts during the spaceflight. 3-nitrotyrosine (3-NT) is a marker of oxidative damage which can be
excreted in the urine and reflect the health condition of human beings. In this study, we developed a
simple and sensitive immunassay method based on the surface plasmon resonance (SPR) principle to de-
tect 3-NT in human urine samples. This technology was successfully applied in the China’s first manned
rendezvous and docking mission to evalute the stress statue of the astronants during the flight. The
lowest detection limit for 3-NT was 4.7 ng/mL with a linear dynamice ranges up to 2µg/mL (S/N = 3).
No obvious cross reactivity was observed. Intra-assay and inter-assay relative standard deviations <8%,
and average recovery was 88.68%-128.14%. The sensor surface remained stability through more than 200
regeneration cycles and 15 days of repeated measurement. This technology was firstly applied in space,
and proven to be high sensitive, non-invasive and real-time, which can be used for assessing the risk and
ensuring human safety in the extreme environments of long-term space flight.
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