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Simulation experiments on Earth
to help explore how reproductive
system will be affected in space
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As countries plan to send humans
to the Moon again and on long mis-
sions to Mars, the National Univer-
sity of Singapore’s (NUS) medical
school and a local space organisa-
tion want to find out how babies
and tamilies will be made in outer
space.

Will pregnancy take longer in
space? How will reproductive or-
gans and the foetus respond to the
harsh space environment and radi-
ation?

To address these unknowns, re-
searchers from the NUS Yong Loo
Lin School of Medicine (NUS Med-
icine) and space organisation Sin-
gapore Space and Technology
(SSTL) are embarking on a “space
pregnancy” research  project.
Through simulation experiments
on Earth, they will explore how ra-
diation and microgravity in the
cosmos will affect the human re-
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productive system.

“If we are going to be a space-far-
ing society and if humans inhab-
iting other planets become a real-
ity, having families and babies will
be an important thing to consider,”
said Associate Professor Mahesh
Choolani, head of the obstetrics
and gynaecology department in
NUS Medicine.

“For women, we have to think
about the ovaries and the eggs and
the foetus when pregnancy hap-
pens. Most important of all, we
need to know the impact on the
placenta, the master organ that
helps the baby grow.”

This life sciences experiment is
one of several efforts under way to
propel Singapore’s small but bud-
ding space industry forward. The
efforts were announced on
Wednesday at the annual Global
Space and Technology Conven-
tion.

At an NUS lab in 2022, Prof Ma-
hesh and his team took human
stem cells from the umbilical cord
and exposed them to a lunar grav-
ity environment using a small mi-
crogravity chamber. Microgravity
is the condition of weightlessness
in space, and the Moon’s gravity is
about a sixth of the Earth’s.

Prof Mahesh said: “What we
found, surprisingly, is that the
growth of the stem cells slowed
down dramatically, by up to 80 per
cent, in lunar gravity.

“These are empirical findings
and we need to do more experi-
ments to find out what this means.
Does it mean a longer gestation?
Will the placenta look different?
We don't know yet.”

Over the next three years, the
NUS Medicine team will work with
SSTL to run similar experiments in
varying microgravity and radiation
conditions, to see how other cell
types, organoids, and even non-
human embryos behave in such
conditions. Organoids refer to lab-
made mini and simplified versions
of an organ.

In five years, they are hoping to
send such biological samples from
reproductive organs to a space sta-
tion, to see how they fare in the ac-
tual space environment.

SSTL executive chairman Jo-
nathan Hung said: “Manned mis-
sions have rebounded as we target
the Moon and beyond to discover
new habitats, mine asteroids and
establish colonies. Long missions
in the harshest and unforgiving
cold, hard space environment need
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the best medical and biology ex-
pertise to support this.”

The pregnancy project joins oth-
er ongoing space life sciences re-
search, such as on astronaut health
and growing food in space.

In 2021, institutions in Singapore
sent coriander seeds up to the In-
ternational Space Station for a
month. Space radiation and micro-
gravity transformed them into “su-
perseeds”, boasting more yield
when brought back and grown on
land.

At the conference on Wednesday
organised by SSTL and held at
Sheraton Towers Singapore hotel,
Transport Minister and Minister-
in-charge of Trade Relations S. Is-
waran noted that the space sector
here comprises about 2,000 pro-
fessionals and researchers, and
more than 60 local and interna-
tional space-related companies.

Building on the Republic’s dec-
ades-long niche in the areas of mi-
croelectronics, aerospace and ad-
vanced manufacturing, many com-
panies here pivoted to the next
frontier to develop high-tech satel-
lite components and satellite com-
munication systems.

Since 201, Singapore has sent
more than 20 satellites up to space,
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most of which are used for re-
search purposes.

In 2022, the Government an-
nounced a $150 million investment
in the research and development
of space capabilities to support
critical domains such as aviation,
maritime and sustainability, and to
create disruptive technologies.

SSTL and British firm In-Space
Missions are working on creating a
platform to help space start-ups
and research institutes in the Asia-
Pacific region send their satellite
components and technologies up
to space in a faster and affordable
way, so that they can fly their tech-
nologies with fewer hoops to jump
through. Such satellite compo-
nents include propulsion engines,
Earth observation cameras and
new electronics.

Often, institutes and start-ups
have to find launch missions on
their own, which can be time-con-
suming and costly, said Mr Hung.

In-Space Missions was brought
in because it makes satellite bodies
that are also customisable, and
young space-tech firms can attach
their components to the vehicle,
like ride-sharing.

This initiative is expected to
start in 2025.

Welcoming the initiative, Mr Ri-
chard Lau, chief commercial offi-
cer of satellite communications
company Addvalue Technologies,
said: “Start-ups can fly their prod-
ucts in space in a cheaper and
more efficient manner. It is impor-
tant that new technologies dem-
onstrate readiness in space so that
their customers will have confi-
dence to adopt the solutions.”
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