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Stephen Hawking, 2006

The sky has—in all cultures—been a symbol of human aspiration
precisely because our future survival depends on going there.
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Does space exploration lost its hold on the public imagination,
compared with a generation ago ....7

Yes: There's every reason for people to be disappointed with where we are now,
particularly with regard to human space flight.

Eric Anderson co-founded Space Adventures in 1998,
the leading entrepreneurs in the space industry.

“... While Mars is the goal, we recognize the capabilities of space-faring nations
today are not sufficient to safely land and return humans from the surface of the
Red Planet, as we know we have gaps in our scientific, engineering and

technological knowledge”.
Charles Bolden, NASA Administrator, 2014
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- would be able to power a spacecraft without the need for heavy rocket fuel on board
- Would be able to carry humans great distances in incredibly short periods of time

NASA confirms ‘impossible’ thruster actually works

én-glish researcher Roger Shawyer

There's been a whole lot of hype, controversy, and debate the past few months about the EM Drive — an
"impossible" engine that, if functional, could supposedly power a spacecraft to Mars in just 10 weeks

without any rocket fuel.



http://www.sciencealert.com/independent-scientists-confirm-that-the-impossible-em-drive-produces-thrust
http://www.sciencealert.com/nasa-has-trialled-an-engine-that-would-take-us-to-Mars-in-10-weeks
http://www.digitaltrends.com/cool-tech/nasa-confirms-impossible-space-drive-actually-works-revolutionize-space-travel/
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Time course of physiological changes in long-duration
weightlessness (notional) based on Skylab data
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Crew Recovery Status: Mir & ISS

Observed post-landing conditions of Mir & ISS crewmembers may be
predictive for just-arrived Mars crewmembers




Outbound Flight Martian Surface Return Flight
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Figure 3. Hypothesized changes in bone and muscle strength that would occur on a manned mission to Mars. These
predictions, which are based on rates of change in bone and muscle measured in long-duration, low-Earth orbit
missions, are a worst-case scenario for a mission comprised of a 6-month flight to Mars, a 1-Earth-year stay on the
Martian surface, and a 6-month return flight.

Journal of Cosmology, 2010, Vol 12, 3778-3780.
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Space radiation Risks

Qutside the earth’s magnetic
field, the fluency rates of the GCR
are:

~ 4 protons/cm2/sec

~ 0.4 helium ions/cm2/sec

~ 0.04 HZE particles/cm2/sec

For a 100 um2 nucleus, each cell
nucleus in the body would be hit
by

- a proton once every 3 days

- a helium ion once every month
- a HZE particle once per year

=
2
=
[}
>
i}
E
=
=
@
[}
=
o
©
@
=1
(=]

US Annual Average, All Sources
Abdominal CT Scan

6 Months on ISS (average)

MSL 6 Month Transit to Mars

Annual Cosmic Radiation (sea level) -
DOE Radiation Worker Annual Limit



HRP Risks & Criticality
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Dormancy a reversible state of low metabolic activity

“| always thought the most significant thing that we ever found on the whole x Moon was
that little bacteria who came back and lived and nobody ever said x about it”.
— Pete Conrad (NASA's annotated Apollo Lunar Surface Journal.)

Thirty Million-Year Sleep:
Germ Is Declared Alive!

ot
g

Ancient bee in amber (May 19, 1995) South-east New Mexico, US, 2000




it is very likely that many life forms in Universe can be found in a state of metabolic
_ stasis accommodated to some certain habitable planets or being in transitional
as a result of spreading for colonization utilizing asteroid or small comelgs#=—=
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Directed panspermia” missions can be accomplished wit
present technology.
: Suspension of life for purpose of delivery is realistic .




Was life on Earth started with alien space seeds?
February 18, 2015

Astrobiologist Milton Wainwright and a team of researchers at the
University of Buckingham, UK recently discovered a microscopic
metal sphere in the dust from the team’s atmospheric balloon.
Specifically, the hair-length ball is made of titanium and vanadium
with a viscous liquid, and most intriguingly, a biological core

“... One theory is it was sent to Earth by some unknown civilization in
order to continue seeding the planet with life”.
Dr. M. Wainwright
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http://www.geek.com/science/was-life-on-earth-started-with-alien-space-seeds-1616026/




Metabolic rate depression is an important survival strategy for
many animal species
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Metabolic Control:
a game-changing technology for future long-term space exploration

Big Idea: Induce “hibernation” in humans by reducing
metabolism in various ways.

Concept: Demonstrate feasibility of integrating metabolic
control technology into a space flight architecture and its
abilities to solve many problems associated with payload
cost reduction, space flight duration logistics, and influence

\
of multiple damaging space environmental factors including s %‘
radiation and microgravity on human health. : v &

£

Approach: We have induced “hibernation” in a small
animal system (mouse) with 90% metabolic reduction. The
next steps require scaling-up to human-size animals and,
eventually, to humans.

Goal: Advance metabolic control technology from its
current TRL-1 all the way to practical mission applications
over the next 10-20 years.
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Yuri Griko
NASA ARC/SCR
(650)-604-0519
Yuri.V.Griko@nasa.gov







Metabolic parameters
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AsA Therapeutic hypothermia
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New York City paramedics are initiating a policy of delivering many of their cardiac
arrest patients only to hospitals equipped with therapeutic hypothermia capabilities.



- Proof of principle that living organisms can be reversibly frozen
(Dai Suzuki et al., PLOS One, January 2015)

- Demonstration of the metabolic plasticity in human-size animals
(Dai Suzuki et al., PLOS One, January 2015)
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Bamboo now makes up about 99 percent of giant
panda food. How panda survive on a diet almost
exclusively of a low-nutrient food like bamboo?

Giant Pandas Have Exceptionally Low Metabolic Rate (38%) !
similar to those of black bears during their seasonal hibernation
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Simpliteed artifcial gravity systems
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INCREDIBLEizsnnisy

Artist's concept of a manned Mars spacecraft containing a stasis habitat for hibernating
astronauts (in tubes at center). Credit: Copyright SpaceWorks Enterprises, Inc. (SEI)



Suspended animation toward organ preservation

Development of better organ preservation methods remains a major target and
deserves scientific consideration

|dentification of metabolic regulatory mechanisms during intentionally-induce
reversible “suspended animation” state similar to the natural hibernation will allow
the development of applied strategies that can be used to impose metabolic rate
depression upon organs explants to improve their long-term preservation

Current technologies allow systemic hypothermia to be maintained for perlods as

long as 5 hours with consistently satisfactory recovery aftér qu :




Challenges

Will human consciousness ever be transferable?




Lab photos




Lab photos




The Stasis Project g
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