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Vorführender
Präsentationsnotizen
topics that the engineers out there building rockets and space stations may not have gotten time to think about yet. Just so you know, this part isn’t rocket science!

Sick bay is a nautical term for the location in a ship that is used for medical purposes. Sick bay is considered one of the more important compartments on a ship, as it involves the well being of the entire crew.
In the fictional Star Trek universe, starships such as the Enterprise also have sick bays.
On Royal Navy ships the sick bay is situated just below the bridge, forward on the starboard side. It was not there by accident as 200 years ago Lord Nelson had decided that it should be there. The Royal Navy continued to obey his orders, up to at least 1945.
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Don’t Leave Earth Without Us

ObjectiveAppreciate some of the factors guiding 
decisions about health management and 
medical care during space flight, in this 
case for a long duration, low earth orbit 

flight.

In other words, when we are flying our 
paying customers how do we prepare and 

pack for the trip?

Vorführender
Präsentationsnotizen
Think about taking a trip to Everest, or the Antarctic, or a trek into the rain forest.  Not going to Disney world!
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Don’t Leave Earth Without Us

Let’s start with a few basic questions…

Vorführender
Präsentationsnotizen
So, Everest dangers are altitude sickness, frostbite.  Whereas neither are issues in the rainforest, but venomous bits from snakes or spiders certainly are!
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A simple categorization of flights – time in 0g

MinutesMinutes

DaysDays

• Suborbital

• Significant acceleration changes

• Limited weightlessness

• Mainly seated configuration

• Mercury, X-15, SpaceShipOne

WeeksWeeks

• Orbital

• Substantial deconditioning

• Activities of daily living, housekeeping

• Skylab, MIR, ISS 

• Orbital

• Extended weightlessness, some deconditioning

• Activities of daily living

• Apollo, Shuttle

Vorführender
Präsentationsnotizen
If you were here last yyear I’m sure you remember this slide ;-)  Let’s focus on those missions where we’re in space for upwards of 3 or 4 weeks – so living on a space station perhaps.  I pick this for two reasons – one it’s intellectually challenging, but it’s also topical with the amazing achievements of Bigelow Aerospace and his offer of 760M for flights to his orbital platform as soon as 2012!
Dammit Jim, I'm a doctor not a bricklayer! 
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What options might you consider?

Vorführender
Präsentationsnotizen
Well, we might all take a first aid kit.  It nice also to have an option if the ship/plane/home base is no longer an option – like a lifeboat.  Of course we’re talking medical here, so even better would be an ambulance – that way we could get our maintain/manage our sick person until we got them to proper medical facilities.  It’s always good to have someone around that has some medical knowledge – someone like Bones McCoy – check out his raised eye brow in this picture – speaks volumes!  But the ultimate of course would be the tricorder.  Not there yet, but you get the idea – when you are planning that trip the conversation is about medical capabilities, transportation, and expertise. So, these are some options, or
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OR…?

Vorführender
Präsentationsnotizen
The crew of the ISS have kits like those shown filled with meds, instruments, syringes, etc, their ride home in case of an emergency is the Soyuz seen here being prepared for removal from the landing site – looks kinda beat up right – that’s what a ride through the atmosphere to decelerate from 17500 mph does for you.  And then, here’s our expertise – this is actually one of our FS ready for deployment to the landing site.  He’s a good doc though and would be a good guy to have along for the trip.
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What you get…

Vorführender
Präsentationsnotizen
What you get on board ISS is the CHeCS rack and Jeff Williams as your potential care giver (great guy, smart guy, but not a medical professional).  You can see the cycle ergometer in the back ground.  And what’s the most common item in this picture – velcro!
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Factors to consider

Concept of Operations
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Vorführender
Präsentationsnotizen
But how did we arrive at the CHeCS rack – how did we decide what to pack and what to leave home?  I would argue these are the broad general factors you need to take into consideration. 
Note that the sign to the Hospital is in the other direction – that’s because CHeCS is NOT a hospital. In fact, a major premise for the design of CHeCS is the apparent proximity and ease of return to Earth should a true medical emergency occur.
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What capabilities and level of care should be delivered by the onboard 
health care system?

Will there be the capability for rapid transport back to Earth? Will this be 
equivalent to an ambulance (in terms of capabilities) or more like a 
lifeboat? 

How long should the system be able to “manage” a medical emergency? 

Will the onboard system be standalone or dependent on ground support?

What’s your conops?

Who’s in charge ?

The requirement for medical evacuation from ISS to 
DMCF is 24 hours, but its more likely to be 33 hours 

minimum if you want to avoid an 8-9Gx re-entry! 

The requirement for medical evacuation from ISS to 
DMCF is 24 hours, but its more likely to be 33 hours 

minimum if you want to avoid an 8-9Gx re-entry!
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• Are your medical systems compatible with your vehicle systems?
• Where will you locate your medical kit/system?
• Are your subsystem teams and SE&I team talking?  What language will 

you use?
• How much room is there to accommodate the medical system?
• Do any components of your medical systems have expiration dates?

How well will your medical system integrate with your vehicle?

Is there enough room for everything?

The ISS Medical Checklist (the medical care “how 
to” book) has over 1000 pages with instructions in 

both English and Russian 

The ISS Medical Checklist (the medical care “how 
to” book) has over 1000 pages with instructions in 

both English and Russian

Vorführender
Präsentationsnotizen
Commercial Space Agencies want to have lots of beautiful windows and ‘modern-streamlined’ views with shiny items, not endless rows of velcro and patch jobs!
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How does this image compare to one onboard ISS?
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• What information resides on-obit vs with ground operations
• What communication protocols and systems support space-to-ground 

consultation and when are these comm. systems available?
• Will the health care system be designed for on-orbit 

maintenance/refurbishment?
• What is the ground support model/schedule for this 24x7 facility?
• Will you perform training simulations (like Fire Drills) on a regular basis?

Operations…

Remember – this is people living/working in space!

There are over 30 different kits and devices in the 
ISS medical system including a defibrillator and a 

treadmill.  The medical kits on ISS contain over 100 
different drugs! 

There are over 30 different kits and devices in the 
ISS medical system including a defibrillator and a 

treadmill.  The medical kits on ISS contain over 100 
different drugs!
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Summary

• Mission profile, duration 
and participants 
influence the sick bay 
needs

• Coming home is helpful 
but not easy!

• No tricorder or Bones 
McCoy, just yet, so best 
approach is good 
planning!

Pfe.mpg
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For more information…
Casey Pruett   +49 2203 368 7662
casey.pruett@wyle.com

www.wyle.com

mailto:casey.pruett@wyle.com
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