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CAN FROZEN SPERM SAMPLES WITHSTAND BEING SENT TO SPACE? CONSIDERING THE
CREATION OF A SPERM BANK OUTSIDE EARTH.

Abstract

The aim of the research is to investigate the effects of microgravity exposure on the motility and vitality
of human sperm. The likelihood of human reproduction in space relies heavily on the conditions in which
human sperm may act under altered gravity conditions. A first step before longer duration experiments
in microgravity conditions are conducted is to model the alterations that frozen human sperm may suffer,
and their validation in short-term parabolic flights. It is unknown if microgravity has a negative effect on
frozen sperm samples. Our hypothesis is that frozen samples can withstand different gravity conditions
without significant alterations.

In order to test this hypothesis, 15 sperm samples from healthy donors were divided in two frac-
tions (microgravity vs ground conditions) and frozen and stored in liquid nitrogen until the day of the
experiment. A specific container as payload carrying the frozen sperm samples in vapors of liquid ni-
trogen was located in the aircraft cockpit, with no manual operation during the parabolas. A total of 3
parabolic flights were completed during 2018-19 with 20 parabolas conducted in each flight. The parabolic
flights allowed for 5 to 8 seconds of microgravity periods, using a CAP10B aerobatic plane operated by
Barcelona-Sabadell Aeroclub, with UPC BarcelonaTech and Hospital Universitari Dexeus, a leading in-
stitute in human assisted reproduction, in charge of the research. The CAP10B aircraft has successfully
proven in the last decade to perform optimal parabolas for both education and research purposes.

After thawing, sperm motility was evaluated by using a Makler R© counting chamber and SCA R©CASA
System as a computerized semen motility analyzer. Sperm vitality was also evaluated by using Eosin-
nigrosin staining,. The study was approved by the Ethical Board of Hospital Universitari Dexeus,
Barcelona (Spain).

Comparing mean values between control group (Earth) and the study group (microgravity) no signif-
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icant statistical differences were found, in any of the parameters analyzed: motile sperm concentration
(106/ml); progressive a+b motility (%), velocity (m/s), straight line path (m/s), linear index (%) and
vitality (%). Limitations of this parabolic flight are a short period of microgravity and hypergravity peaks
before and after the parabolas.

In conclusion, these are the first experimental results published while exposing human frozen sperm to
microgravity in a controlled parabolic flight experiment. More in-flight short-term and long-term studies
are needed to verify the viability of transporting human sperm samples outside Earth, and to continue
advancing the possibility of human reproduction in space.
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