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Whole-body algorithm SLS-1



Spaceflight effects on human body– Beau and Alan Daniels
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NELME- Numerical Evaluation of 
Long-Term Effects

VALIDATION :Assess accuracy of model at zero-g ---compared to 
published data.

Orthostatic intolerance assessment compared to experimental data

Diaz-Artiles A., Heldt T., Young L.R., “Computational model of 
cardiovascualar response to centrifugation and lower-body cycling 
exercise”. J. Appl. Physiol. (2019). 

RISK REDUCTION - AEROBIC 
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Human Reproduction: Assisted Reproduction Techniques

- In-Vitro Fertilization

- Criopreservation of gamets and embryos



Assisted 
Reproduction
Techniques
on Earth



…and in Space? … in microgravity?

www.smithsonianmag.com

Model animal: Humans (exp. Micro-11):





Space Exploration: gravity levels
Hypergravity Hypogravity, reduced gravity 

Microgravity



Microgravity research

After “Space Stations. Systems and utilisations”  
E.Messerschmid, R.Bertrand. Springer (2002) 



Parabolic flights
ESA – Novespace Airbus 310

Credit: Novespace



Perez-Poch A., González D.V., López D., “Hypogravity research and educational activities in Barcelona: a new hub
of innovation in Europe”, Microgravity Science and Technology (2016).   doi:10.1007/s12217-016-9516-7
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Fast gravity load changes
Single-engine aerobatic aircraft (Sabadell Airport)

 Up to 8.5 seconds of microgravity at 0.005 g0

Torner J.; Brigos, M.; Perez-Poch, A.; Alpiste, F. Dispositive for achieving absence of gravity in a light aircraft..
Registration number: P201431164. Invention patent. Date of registration: 31/07/2014, Spain. Property-holding institution: 
Universitat Politècnica de Catalunya. Company: Aeroclub Barcelona-Sabadell.



Optimization: ad-hoc flight simulator(Solidworks)

Brigos M., Perez-Poch A. et al. “Parabolic flights with single-engine aerobatic aircraft: flight profile and a 
computer simulation for its optimization. “  Microgravity Science and Technology. 4 26 pp. 229-239  
(2014).



Flight operations

Barcelona



Considering using a sperm bank on space

https://www.iac2019.org/
https://www.iac2019.org/
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analysis

Material and Methods



Considering using a sperm bank on space

Boada, M.; Perez-Poch, A.; Ballester, M.; Garcia, S.; Ventura, D.; 
Rodríguez, I.; Barri, P.; Veiga , A. Effect of microgravity on frozen
human sperm samples. Can they be sent to space?. Human
reproduction. 2019. Volume: 34. Supplement_1. pp.: P-434:i511. 



controlmicrogravity



Twitter: @BarcelonaZeroG Facebook group: Barcelona ZeroG Challenge

Informació:  http://window2theuniverse.org https://bit.ly/2NrdWp4





IRIS Experiment
Prof. Gilles Clément (ISU)
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