M \N? ED SUBORBITAL SPACE
FLIGHT

B — ~
& .

-
e e
d

SIMON ADEBOLA

-~ 3" |AASS CONFERENCE, ROME, ITALY

“Building a Safer Space Together”
21-23 OCTOBER 2008

INTERNATIONAL”
SPACE UNIVERSITY

=ik 1



INTRODUCTIONE

S EMErgency. medicine. s defined as ‘a medical

SJIE 'rrl"\ S ONCEmed With the care and treatment
gisccltelyAlifor injureal patients who need
Jmmech medical attention’

loje)f bital flights are flown up to and beyond
| ,j'—'AI {imit ofi space’ (100km).

= ajectorles do not complete one orbital

= revolutlon around the earth but the altitude
‘attained is high enough to view the earth from
space and also to experience microgravity for a
short period.
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o Alm IS t0 mInimize the Inherent risk as
much as possible.
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(TRODLC T{-b Nicortd

P ychologlcal ISSues
® |_egal Issues
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o U]"rr'-ﬁ*' Ort space flight
1\/I~rr Ty Redstene 3 and 4

® Spaceship One

= * Spaceship Two

- ® Rocketplane XP
e EADS Astrium Space Tourism Project
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ADS ASHIUM Space Teurism| Project

100 km

Altitude

Y Culmination
100 K
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Welghtliessness
phase

Rocket shutdown

3 g man. L 4 Eeginning of atmospheric deceleration

45 0 e,
? 0

- Transition to aeronautical mode
Focket ignition

Jet engines shutdosn

Descent and kanding

Takeoff, ascent
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AS)ANIaSKEOICEL 0N SPACEMIEVE
ASMATS pace Passenger lrask Force 2002

PN eIce of Propoesed Rule Making
(J\ HR\ 12005.

SRl A Einall Rule: Human Space Flight
= Reqguirements for Crew and Space Flight

-_'_.-‘_

== lfartlc;lpants Final Rule, (FAA 2006).

-~ s Karim, A., 2005, Taxi to the ISS- Medical
gu/de//'nes for Space tourists with respect to
gastrointestinal diseases.
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SENGAP ANALYSIS g
Tng)ﬂ uidelin"es&.y \Very nwW&%’"

sonEItiens. are expected to influence the
'rrrimmr Of SEFS

WiIEls parts of the tralnmg procedure should be
modified tor accommodate the variety of
pr OSPECtIVe SFPs Iin case exceptions are
granted?
_._*'H“" ‘rTat procedures would constitute adequate
= J:ramlng exposure in terms of procedures such
-..'—*as rotating chairs, hypobaric chambers,
parabolic flights, centrifuges, and which tests,
and In what sequence should they be
conducted?
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"GAP'ANALYSIS. contd,..
—"

Wihat ~ form of* clothing s considered
el 0 effE £ fior such flights? Weuld pressure
SHILSEN(El je)blelalezl0)]] assumeqa to Dpe
gress |zed) G-suIts or G-straps be necessary?

_..

YWet)) T. n-flight monitoring of patient
on\ _'ologlcal status be Indicated because this
, u1d have an effect on bioinstrumentation
| ’*—-ﬂ-‘ dtramlng?

6. _i—Iow extensive should the screenlng procedure
~—  pbe to make It highly sensitive In detecting
patients that may try to hide symptoms such as
psychoelogical problems e.g. claustrophobia?
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 GAPPANALYSIS. contd

, _— : il
—
terms of ScietymwoLid on‘—m}

Iy

SiEriainment, communication facilities,
SONVENIENCESIMEAISTARENMOVEMENT IE
appropriate for these flights?

SRl Case a medical condition develops, who
oL ild be responsible for attending to the sick
,1_*;;. ISER2 Would there be an onboard flight surgeon

—

= or would a flight crew member be trained to
~ carry out such duties?

—

"
=
--"-—_
— =

- 0. How much and what kind of onboard medical
capability should there be?
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SELECTHON o -

n— R—— -b
- Beigeefio)g AsI\/IA 2001 guidelinestands D A.
Elimis selecionRrouidelines:

> FAAS LY |ty to carnry out emergency
orocer , Fecommends an examination

l\/lm um Age legal age of responsibility
s.- ess rather than age

sychologlcal fitness to rule out
; ,daustrophobla and panic disorders

& Aerespace Medicine practitioner and
Psychoelogist or Psychiatrist.
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=0=2006 Update

=o=2006 Update with Fithess Changes
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Lzl mcn and-entry.forees (G-loads)
Swr" dlsorlentatlon and motion
smkr

_ nges N atmospheric pressure,
ensity and decreased partial pressure of

| "*?'"oxygen
s Emergency egress and survivability
® Preceded by video demonstrations (CD)

INTERNATIOMNAL"

SPACE UNIVERSITY

=ik 1




DAY PROCEDURE _
1 Medical history 0in nir ion. 1-

Physical examination anc jations.

-Training and— ight briefing- basic academlc lectures on space and 2 hre

their upcom include a tour of training facilities and
space vehicle, conduct during spaceflight.

-Lectures on the space environment, space fllght and space 2hrs
operations (rockets, Iaunc-hequ reusa
segments. S '
Rotating chalrtesis- _
Emergency trail m smo
injury, cardiopulmor
vomiting, hyg c
-Mmrogra ty:
eil.'r"“* AVILY, |

:-r:;'.-r—..
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ACA DEM,L.Q'LECT-L-JEE? —

focsn:-— =

i )

ght: altittde p ySIO ogy, G

> Sjojle e nd the space environment
- MJr —e"e raV|ty spatial diserientation/motion sickness
= _rgency situations: decompression sickness, hypoxia,

:""...-

= yomiting, fire, smoke.

——
e =
i

-‘__'

—
e e

_b Untermeasures: diet, Anti G straining manoeuvre
- ﬁ(AGSM) preventing motion sickness, egress.

¢ [aunch vehicles, space crafts and space operations.

e Activities in space: life in space, experiments in space,
earth observation.
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=MERGENCY- -TRAMNG" —

s NISES ould Invelve step by step
mrorrfr on what to do If there Is an
erma JENCY.

_..i:;_'-_;_, SSheuldibe noted that based on the
= Juratlon of the flights and their likely flight
"_- ‘profiles, it is not feasible that any serious

medical intervention can occur inflight
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SUDDEN, LOSS OF CABINE
B e FRIESIS R

> e 55 e procedure applies for hypoxia too.

- Jmmec conmection to the oxygen mask to
EIIE e ‘continued flow of oxygen to the body

—, SEp) %‘t canr either re-pressurize the space craft or
= dé’scend his altitude

o

e
-u-'-—

ﬁ—

~ » [mmediate attention to weak or Incapacitated
- SEP, there might be a need to cancel the

mission and get medical support on ground.
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2 r)ljrgr OYA/OEY ""’ JOOAIES O PrE

Jf]f]f'JcE I_Qnal InJURY
. \Lze Pt toi locate source and extinguish
or :__ntrol Iit.

“Ensure continued ventilation of space
,craft In order to expel fumes.

e |f severe, abort mission and return to
ground.

'en
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RAUJMINJHRX? "

=L ;ency care: clean and bandage or
USE ! andage as tourniguet If bleeding is
ere (If a teurniguet Is used,

SEV]
iie) rnlquet time must be kept and the

- -
—

fpatlent must be returned to ground
i ,*lmmedlately for medical attention).

o Stabilize for later treatment or return to
ground If severe.

INTERNATIOMNAL"

SPACE UNIVERSITY

=ik 2




VOI\/IITINGJ.;—-

IISNS hest avoide *by'*premedmatlon With
IJUEEIELCSEItHEOIRalINSERS ool these
IBIIYhI Lo e SUSCEPINIE. Anroral dose of
opoINE scopolamine and 10mg d-amphetamine
'rrr}mm PRE heur before launch Is helpful and

“minor side effects.

: down the SEP, reassure and stabilize
IErgency admlnlstratlon of anti-emetic drug

ade avallable.

_ : A trained person Is best suited to handle
emergencies.
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GARDIOPULMONARY EMERGENGY

e athlessness ss of consciousness could be

Ating Symptems;

EETMOIINNASIC e SUPPOIt , Secureranway: oy
SESIERIEIeINEad and neck and clearing of mouth and
ErIfOElE 3

) é tning by alsor administering oxygen through

‘ f A{falned person Is best suited to handle emergencies
~such as these

® Return to ground for iImmmediate advanced cardiac life
support and other medical attention
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basu: life supper%i(‘BLS)

B Figunes Az Thewictimishould.

pe flat on his back and his
mouth should be checked for
debris.

e  Figure B: If the victim is
unconscious, open airway, lift
neck, and tilt head back.

e  Figure C: If victim is not
breathing, begin artificial
breathing with four quick full

breaths.
e  Figure D: Check for carotid
pulse.
INTERNATIONAL® e  Figure E: If pulse is absent,

SPACE UNIVERSITY

begin artificial circulation by
E:ﬂ depressing sternum. 23
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- Pr J/JJU o)e] fret
- Flunr«; : ON ground

- Qf)llﬂ I'medical support: doctors,
ISE 7paramed|cs specialist facility

= -L elemedicine Infrastructure
= S'G-suits or G straps

'_'-'Onboard Medical Kit

~ ® Spacecraft design factors

~ NN —
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REQUIREMENTS FO
Level of interactivity | Te
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Gauze, alcohol sponges
Antiseptic

Equipment




ELOVWAGTELEVMEDICINE LINKS
WIANAGENENT: CLMIEDICAL

_ CYERGENCIES

- - - =l
Flight Crew Onboard ?Jp;?;:ii il;!gtr;t
Medical Kit
' Flight
Surgeon

Specialist Ground Mission

Medical Medical Control
Facility Support Centre
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\° ELLECTUAL PROPERTY RIGHTS
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EMER b ard on ground
MEDICA ' ace

such S|tuat|ons
Quallty of medical per ONNe

=
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JA!‘S/JE// EollaterRyAgutEines and other s
| d i ork 10 define the necessary selection

0); the select-out process carried out In

}6 "SEPS

f qasis is laid on selection and training as
ratory aspects of emergency care

her issues relevant to medical support are also
—=, hS|dered
f" aid a firm foundation for building a useful

emergency medicine framework for commercial
Auman suborbital space flights.

—}
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