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1° Shuttle test flight
Dennis Tito –

1° space tourist



2011: Space Ship 2 - test flights



What has NOT changed since 
1961…..

…… is the economy class!!!!



Space tourism 
business:

Fiction or fact?



NASA Commercial Orbiter
Transportation Services



Space Adventures



Virgin Galactic 
Spaceship 2

- will fly over 100 km
- 2 pilots + 6 passengers
- 3-hours suborbital flight 
(3-4 minutes of microgravity)

Commercial suborbital space flight



• About 250 people from 30 countries have 
signed into fly as passengers for about $200,000 
per person
• Down payments have reached about $35million 



Commercial suborbital space 
flight

X-COR Lynx:
1 pilot + 1 pax + payload

EADS Astrium
Spaceplane



Commercial orbital 
spaceflight

• Private companies involved in 
the development of the manned 
orbital commercial space 
industry, 

• SpaceX

• Benson Space

• Energia Kliper

• Excalibur Almaz

• Interorbital Systems

• Shenzhou

• SpaceDev



Commercial 
space stations

Genesis I and II
Nautilus Module



Is it Risky to Fly in Space?



Risk factors vary
• Suborbital vs Orbital
• Short Flights (hrs-days) vs Long Flights (weeks)

• EXTERNAL ENVIRONMENTAL FACTORS
(Microgravity, Radiation, Acceleration)

• INDIVIDUAL FACTORS

• OPERATIONAL  FACTORS
(Vehicle and Flight Operations, i.e. EVA)



Consequences of microgravity



Reentry



Radiations



Individual factors
• Generally normal and 

healthy individuals 
(career astronauts and 
cosmonauts) aged 35 to 
50 years old

• Individual medical data 
from career astronauts is 
not available for study by 
the scientific community



Medical events
• Aggiungere tab. 7.04 e 7.05



International Space Station

European physiology 
module

Human research 
facility rack # 1



Selection as primary 
prevention

to exclude medical and psychological risk factors, 
impossible to treat onboard a spacecraft



Medical standardsMedical Evaluation Documents (MED) Volume A

Medical Standards for ISS Crewmembers 
(AMERD 2A)

ISS Multilateral Medical Operations Panel  



Shuttle Medical standards

4 classes based on 
Astronaut position

Class IV for 
participants to 
spaceflight



The space passenger …. 
is not your average astronaut!

Dr. Eng. Gregory Olsen
• 57ys old: history of pneumothorax, 

moderately severe emphysema, bilateral 
parenchymal bullae, mediastinal mass, 
ventricular and atrial ectopy

• Received preventive treatment of these 
conditions, before being cleared to fly in 
space

• Completed medical evaluation in analog 
environments (altitude chamber, high 
altitude mixed-gas simulation, zero-G 
flight, high-G centrifuge)

Jennings RT et al. “Medical Qualification of a Commercial Spaceflight Participant: Not Your Average Astronaut.” Aviat Space & Env Med 
Journal, Vol 77, No. 5, May 2006. (Dr. Olsen released his medical data)



Future space voyager acceptance 
criteria

• A good compromise between:
- Safety of passengers and of the flight
- Avoiding imposing an obstacle to the successfull 

establishment of the manned space transportation industry

• 1-time medical clearance for 1-flight passenger

Risk Disclosure is important !
• But the public has the right

to take some personal risk !

Enomoto



Aerospace Medical 
Association 

Task Force on Space Travel 
2001



2002 “assumptions”

• Space vehicle interior small and confining
• Suborbital flight  1 to 3 hr including x min. microgravity
• Cabin pressurized to sea level
• No life support equipment required
• Acceleration will range between 2 – 4.5 +Gz or Gx (depending 

on the space vehicle)
• Different emergency procedure (depending on the space 

vehicle)
• Few or no medical capabilities onboard



Future space voyager
• Commercial Space Launch Amendment Act 

(2004): US is the only country that established 
licensing requirements
“Passengers to be fully informed about the 
potential risks but allowing to fly at their own 
risk”

• FAA 2005 “Guidance for Medical Screening of 
Commercial Aerospace Passengers” 

Suborbital: medical history and physical assessment 
decided by the space Flight Surgeon

Orbital: medical history and physical assessment



IAA Study Group 2.6
• General guidance for medical 

assessment of prospective 
passengers of orbital 
commercial space vehicles

• To identify medical screening 
considerations for short- 
duration commercial orbital 
space flights

• Guidelines based on the 
assumption that passengers 
will be capable of performing 
an emergency evacuation 
without assistance



Contraindications
• Medical Conditions that may contraindicate Passenger Participation in 

Suborbital or Orbital Space Flights: 

Any deformities (congenital or acquired), diseases, illnesses, injuries, infections, 
tumors, treatments (pharmacological, surgical, prosthetic, or other), or other 
physiological or pathological conditions that may:

1) Result in an in-flight death

2) Result in an in-flight medical emergency

3) Interfere with the proper use (don and doff) and operation of personal protective 
equipment

4) Interfere with in-flight emergency procedures or emergency evacuation

5) Compromise the health and safety of the passenger or other space vehicle 
occupants, and/or the safety of the flight



IAA Study 
Group

• The final report contains a list of 
medical conditions that could be 
adversely impacted by exposure 
to operational and environmental 
risk factors in orbital space flights

• ACCELERATIONS

• NON – IONIZING RADIATION:

- Implanted medical devices such as 
pacemakers and cardiac 
defibrillators



IAA Study group: 
medical history and physical examination



Parabolic flight

NASTAR Centre

Human Centrifuge
Gagarin Centre

Preflight clearance



• Elderly people
• Pregnant women
• Remote locations

of spaceports
• Crew considerations

Challenges



• Medical Safety guidelines for Space Crews 
involved in Short-Duration Commercial 
Orbital Spaceflight Operations

IAA Study Group 2.11

ESAM Space Medicine Group



preparing the “Homo Spaciens” ? 
…. The Romans left us the Latin too!!!
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