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Homo sapiens sapiens



Homo sapiens spatium



Space Environment – Space Missions (LEO)

page43-c

Microgravity Radiation

The Human Mind in Space Circadian Rhythm

http://realvideo.coe.tamu.edu:8080/ramgen/nsbri/gum.rm


There is a very, very thin layer of gases 

on the lunar surface = atmosphere.

There is neither oxygen nor water on the 

surface of the Moon.

There is no protection against radiation 

and meteorites and asteroids.

Moon dust 

Distance – allows good communication

The Moon’s gravitational pull is one-sixth

to that of the Earth’s - hypogravity

Humans on The Moon



Humans on Mars

Very low barometric pressure

Atmosphere – 96% CO2

Max temp 20⁰C Min temp -140⁰C 

Average temp -63 ⁰C

Hypogravity – 38% of 1G

Distance – 55 to 401 million Km





Space Medicine

Resultado de imagem para virtual doctor in space missions
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Months

Space Physiology – What we know!



Exercise - ISS

iss021e021477

ARED T2 CEVIS

Strength Locomotion Resistance

Advanced Resistive Exercise 

Device
Treadmil Exercise Device

Cycle Ergometer with 

Vibration Isolations and 

Stabilization  Syst.

SpeedyTime #3 – Treadmill 2.mp4


The Human Mind in Space

Isolation – lack of references

Monotony vs Overloaded by work

Depression

Light/dark cycles - Insomnia 

Communication issues/crew diversity

Habitat design - Spacecraft and Spacesuits/Risks and Confinement

Radiation – brain effects (study in mice)

Hostile places (ambient noise & vibration, hypothermia, hypoxia, microG, hypoG…)

Life-threatening dangerous



Entertainment and Socialisation



Absence of familiar 

proprioceptive cues



Space Meals
99-15244-10

99-15184-12

http://www.nasm.si.edu/exhibitions/attm/food.1.html
http://www.nasm.si.edu/exhibitions/attm/a11.jo.es.1.html


https://humanresearchroadmap.nasa.gov/Evidence/reports/BMed.pdf



Space Tourism

Space mission for recreational, leisure or business purposes

It will increase the need for medical monitoring during space flights – less fit 

candidates, sick people (?), older travelers....
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Space Missions  -  Medical Evaluation of Astronauts
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Medical monitoring on board the ISS involves the collection of medical data 

at regular intervals, support to medical emergencies and physiological 

evaluation of crewmembers during microgravity adatpation.

400km / 27000 km/h / 

1 orbit = 90 min

Real-time communication

LEO – low Earth orbit 

160km – 2000km
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1G

Microgravity/Hypogravity 

Space Radiation 

Social, emotional, psychiatric aspects

0.38G

Communication Issue (speed of light 300.000 km/s)

Delay each way: 3 min (minimum), 12.5 min (average),  22 min (furthest)

The minimum distance = 54.6

The average distance = 225

The furthest distance= 401

Distance in million kilometers

The Challenges of Medical Care during  a Trip to Mars



Solutions!

Resultado de imagem para virtual doctor in space missions

Resultado de imagem para made in space

Medical tools

Astronaut training
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Robots as doctorsRobonauts
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