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Review of Sample Protection of Sampling Return Mission

XU Kanyan', WEN Bo', YIN Hong’, MA Jun', ZHANG Lantao', ZOU Leyang', PENG Jing'

(1. China Academy of Space Technology, Beijing 100194, China;
2. Shenzhou Space Biology Science and Technology Coorporation, Ltd., Beijing 100094, China;)

Abstract: The sample return mission is the most effective mission form for human beings to study major scientific problems in
the universe. However, the scientific significance of a sample return mission is based on the effective protection of the sample from
being contaminated by earth substances. Meanwhile, from the perspective of Earth safety, it is also necessary to prevent the
biological risks of returning samples from celestial bodies that may have extraterrestrial life to the Earth. Therefore, strict sample
protective measures need to be applied for a sample return mission. In This paper, we first outlined the sample protection
requirements for a sample return mission; reviewed major sample protection measures of previous sample return missions taken by
foreign countries, with a focus on the ongoing Mars 2020 mission; Next, we extracted four key technologies related to sample
protection, including cleaning and sterilization technology for flight hardware, recontamination prevention technology before and
after launch, sealed packaging technology for returned samples, and ground isolation and processing technology for returned
samples. Further, we sorted out major sample protection works required in different phases of a sample return mission, and finally
puts forward suggestions on sample protection for China’s future Mars sample return mission.
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Highlights:

e This paper analyzes the necessity of sample protection for sampling return mission.

e This paper reviews major sample protection measures of sampling return missions taken by foreign countries.

e This paper analyzed the key technologies related to sample protection of sampling return mission.

e This paper sorts out the works related to sample protection in different stages of a restricted sampling return mission.

e This paper put forward some suggestions on the sample protection of China's future Mars sampling return mission.
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