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Spacecraft/Space Station and Spacesuit Environments 

Mercury, Gemini and Apollo Projects: pressure 5 psi / 100% O2 

 - cabin size and design of the life support system 

 

Skylab Project: pressure 5 psi / 70% O2 and 30% N2 

 - safety and risk of  lung atelectasia 

 

Space Shuttle Program/ISS: pressure 14.7 psi (1 ATM, 760 mmHg), 20% O2 and 

80% N2), temperature between 18 - 27 degrees Celsius, water vapour pressure 

6.2 - 14 mmHg. 

 



Space environment – Space Missions (LEO) 

Microgravity 

  

Radiation 

The Human Mind in Space Circadian Rhythm 

 

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




Knwoledge, Products, Methods, Techniques, Processes  

Transfer! 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi8uNaonrnMAhXKPj4KHa78DHoQjRwIBw&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dxk8Lu6V0pio&psig=AFQjCNEoB5f6GhWaAhEmeKBoKEJITBBmPw&ust=1462204445101275


 

Health and Medicine  

 

Transportation  

 

Public Safety  

 

Consumer Goods  

 

Energy and Environment 

 

Information Technology 

 

Industrial Productivity  

+40 years!!!! 

https://spinoff.nasa.gov/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi3tbK0ornMAhWD7SYKHYJoBkwQjRwIBw&url=https%3A%2F%2Fwww.txstate-epdc.net%2Fnasa-spinoff%2F&psig=AFQjCNEuR1prIWUnulpsZ4bVnjfXmERkrw&ust=1462205507387281
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjj8_6QornMAhXEQSYKHTbFDg8QjRwIBw&url=https%3A%2F%2Fspinoff.nasa.gov%2FSpinoff2016%2F&psig=AFQjCNEuR1prIWUnulpsZ4bVnjfXmERkrw&ust=1462205507387281


Telemedicine & eHeatlh 

 

Human Psychology, Physiology & Medicine 

 

Development of Medical Equipment & Devices 

 

Software, XAI, VR, AR & Health applications 

 

Disease Investigation & Treatment 

 

Exercise & Space Countermeasures 

 

Genetics & Aging  

 

Robotics, Robonauts & Robots as Doctors 
 

 



Parabolic flights – 20 seconds of microG 

ESA 29th Parabolic Flight Campaign, Bordeaux, França, Nov - 2000 

 



CPR in MicroG: 3 methods  

Reverse bear hug 

 

Hand stand 

Evetts-Russomano 

Tests in parabolic flights 
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Movie 



Evetts-Russomano MicroG CPR Method 

Film 

Film 



Evetts-Russomano CPR Method – physically demanding 

Mean ± SD  * p < 0.001 

MicroG vs 1G 

*Significantly different to +1Gz control at p<0.05, paired sample t-test 

**Significantly different to +1Gz control at p<0.001, paired sample t-test 
 



CPR in HypoG Simulation 

Movie 



CPR in Simulated HypoG – Female Data 

 

Female Control Planet X Mars Moon 

1G 9.81m/s.s 0.7G 6.8m/s.s 0.38G 3.71m/s.s 0.16G 1.62m/s.s 

Mean (±SD) Mean (±SD) Mean (±SD) Mean (±SD) 

Mean DCC (mm) 44.6 2.2 42.0 4.5 36.2 5.8 31.1 6.4 

Mean FCC (crp/min) 105.1 2.3 104.8 5.1 94.3 23.5 99.2 11.7 

Angle Variation (º) 4.9 1.0 8.9 5.0 18.6 9.8 20.7 11.8 

Load Variation (Kg) 0.0 0.0 13.4 2.0 20.4 3.7 23.6 6.3 

n = 10 



CPR in Simulated HypoG – Male Data 

 

 

Male Control Planet X Mars Moon 

1G 9.81m/s.s 0.7G 6.8m/s.s 0.38G 3.71m/s.s 0.16G 1.62m/s.s 

Mean (±SD) Mean (±SD) Mean (±SD) Mean (±SD) 

Mean DCC (mm) 47.3 0.8 45.8 2.1 45.3 1.4 44.6 1.2 

Mean FCC (crp/min) 105.3 3.1 103.8 6.0 105.6 4.6 105.9 7.1 

Angle Variation (º) 4.2 1.7 4.8 2.3 11.3 4.5 15.0 5.6 

Load Variation (Kg) 0.0 0.0 13.1 5.0 25.0 9.9 30.9 5.3 

n = 10 

 







Free e-book linking to all the relevant literature on CPR in 

space and the terrestrial applications:  

 
https://www.intechopen.com/books/resuscitation-
aspects/extraterrestrial-cpr-and-its-applications-in-
terrestrial-medicine 
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Spin-offs from Extraterrestrial CPR 

• Small rescuer /weaker (child, female, old...) and a big patient 

 

 

 

• Increased chest stiffness  (diseases) 

 

 

 

 

• Increased chest diameter  (diseases, natural shape)  

 
 

???
???
??? 



 

 

Van Gogh Project 



Characteristic 

 

Radial Artery 

Sample 

 

Hyperemic  Earlobe 

Sample 

 Discomfort 

 

Painful 

 

Pain Free 

 
Potential 

Complications 

 

Hematoma  

Hemorrhage 

Infection  

Wrist pain 

 

Hemorrhage  

Cutaneous infection 

 

Ease of Use 

 

Requires trained  

medical personnel 

Performed by non-medical 

personnel.   

 
Potential Usage 

 

Hospitals research  

 

Hospitals, Private Clinics, 

Rural Centers, 

Aero medical Transport,  

ISS,  

Other space missions 

 



The Earlobe Arterialized Blood Collector (EABC) was developed to enable 

collection of arterialized blood from the earlobe of astronauts by non-medically 

trained personnel, whilst minimizing risks of environmental contamination, 

infection and pain.  

PCT/BR2007/000157 (18/06/2007) / US12/665,433 (18/12/2009) 

- USA/ EP07719325.8 (08/01/2010) – Europe 

 

Earlobe Arterialized Blood Collector (EABC) 



  Method of Blood Collection with EABC 

4. Analysis 

1. Arterialization 

2. Cleaning 

3. Collection 



Volunteers had samples from the radial artery and the earlobe arterialized blood 

collected simultaneously, after being in the HDT position and breathing for 15 min a 

12.8% O2 in N2  



Blood Collection  

EABC vs Blood from the arterial side of the fistula 

EABC  Fistula 



Selected Publications - EABC 



Science Museum London - Exhibition 



Van Gogh Project 



Van Gogh Project 

Video 

http://www.ipct.pucrs.br/microg/blog/Dia6_4_BG.JPG
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