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Evidence Report: Risk of Bone Fracture due to Spaceflight-Induced Changes to Bone: NASA 2017
https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20170004597 .pdf
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Preflight Sensorimotor Adaptability Training
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Gravity Bed Inflight Posture Training
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Figure 1. Microphotographs of a calcium-containing renal stones

Evidence Report: Risk of Renal Stone Formation: NASA 2017 https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20170004709.pdf



W15 - i [ xE
= EVAQL

[ ERER]
24
2.5
i
T B
| ERR
-2
357
)-9.4
L Paal]
. -16.7
>-28.3
24
. 276
PR
LR

One momentary
condition with
PCU’s on

£ =ISSRADES
1D AN DEEE AL F LN

Locate Skin Contact Areas to
Analyze Worse Case

Douglas Hamilton Space Medicine JSC

https://ntrs.nasa.gov/search.jsp?R=20110014828&hterms=ISS+geomagnetic&gs=Nm
%3D123%7CCollection%7CNASA%2520STI%7C%7C17%7CCollection%7CNACA%2
6Ntx%3Dmode%2520matchallpartial%26Ntk%3DAl%26N%3D0%26N0%3D80%26Ntt
%3DISS%2520geomagnetic
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NASA

SPACE APPS R

CHALLENGE

The ZEN Solutuion -Space Apps Challenge-
.

mtifically proven

S
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teoreltminate® stress.
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https://2016.spaceappschallenge.org/challenges/mars/space-recreation/projects/the-zen
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ISS Sound Level Measurements 2008-2013

,16 Hour LEQ Limit

el, dBA re 20 uPA
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https://ntrs.nasa.gov/search.jsp?R=20170008819&gs=N%3D4294935536%2B42
94927356%2B4294962958%26Nn%3D4294961259%257cAvailability%2BType%

2012

27 28 29
Year / ISS Increment

30

Avg per Increment
© LEQ-16 (Crew-Worn)
s 16-hour LEQ Limit

«+2« HPD Recommended

(Allen, Danielson, Allen, 2016)

257cAcquire%2Bfrom%2Bother%2Bsources

http://www.dot.ca.qgov/dist2/projects/sixer/loud.pdf
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SOUTH REDDING 6-LANE

LOUDNESS COMPARISON CHART (dBA)

Noise Level Common Indoor
(dBA) Activities

Common Outdoor
Activities

Jet Fly-over at 1000 ft) | Rock Band
Gas Lawn Mower at 3 ft

Diesel Truck at 50 ft at 50 mph
Noisy Urban :
Gas Lawn Mower at 100 ft
Commercial Area
Heavy Traffic at 300

Food Blender at 3 ft
Garbage Disposal at 3 ft

@6

Vacuum Cleaner at 10 ft

ormal Speech at 3 ft

Large Business Office

Quiet Urban, Daytime Dishwasher Next Room

Quiet Urban, Nighttime Theater,

Quiet Suburban, Nighttime Large Conference Room (Background)
Library

Bedroom at Night,
Concert Hall (Background)

Broadcast/Recording Studio

Quiet Rural, Nighttime
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Lowest Threshold of Human Hearing @ Lowest Threshold of Human Hearing

An increase of 3 dBA is barely perceptible to the human ear.
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https://ntrs.nasa.gov/search.jsp?R=20170008819&qs=N%3D4294935536%2B4294927356%2B4294962958%26Nn%3D4294961259%257cAvailability%2BType%257cAcquire%2Bfrom%2Bother%2Bsources
https://ntrs.nasa.gov/search.jsp?R=20170008819&qs=N%3D4294935536%2B4294927356%2B4294962958%26Nn%3D4294961259%257cAvailability%2BType%257cAcquire%2Bfrom%2Bother%2Bsources
https://ntrs.nasa.gov/search.jsp?R=20170008819&qs=N%3D4294935536%2B4294927356%2B4294962958%26Nn%3D4294961259%257cAvailability%2BType%257cAcquire%2Bfrom%2Bother%2Bsources
http://www.dot.ca.gov/dist2/projects/sixer/loud.pdf
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1.8-11 MGy DHIRE S

1rad = 10 mGy
Mission Total Duration Lunar Surface Duration Average Radiation Dose*
Apollo 11 08 days, 03 hrs, 13 mins 21 hrs, 38 mins 0.18 rad
Apollo 12 10 days, 4 hrs, 31 mins 31 hrs, 31 mins 0.58 rad
Apollo 14 09 days, 01 min 33 hrs 31 mins 114 rad
Apollo 15 10 days, 01 hr, 11 mins 66 hrs, 54 mins 0.30 rad
Apollo 16 11 days, 01 hr 51 mins 71 hrs, 2 mins 0.51 rad
Apollo 17 12 days, 13 hrs, 51 mins 74 hrs, 59 mins 0.55 rad

* Average radiation dose information can be found on the Life Sciences Data Archive at JSC.?

https://www.nasa.gov/pdf/284273main_Radiation_HS Mod1.pdf
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MarsSciencelLaboratorylZ 4 % ;8|5 (Durante2014)

Table 1

GCR dose in different mission scenarios based on the recent MSL measurements (Zeitlin et al., 2013; Hassler et al., 2014). Inspiration Mars is a 501 flyby mission. Mars sortie
assumes a 30-days stay on the planet, and Mars base 500 days. Both those design reference missions (Tito et al., 2013) assume a 180 cruise to/from Mars.

GCR dose rate GCR dose-equivalent Inspiration Mars sortie Mars base
(mGy/day) rate (mSv/day) Mars (Sv) (Sv) (Sv)
MSL cruise (Zeitlin et al., 2013) 0.46 1.84 0.92 0.7 0.98

MSL on Mars (Hassler et al., 2014) 0.21 0.64
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Mission Type Radiation Dose

Space Shuttle Mission 41-C 550 mSv
(8-day mission orbiting the Earth at 460 km) :
Apollo 14
(9-day mission to the Moon) A
Skylab 4
(87-day mission orbiting the Earth at 473 km) B
ISS Mission
(up to 6 months orbiting Earth at 353 km) 1=
Estimated Mars mission (3 years) 1,200 mSv

https://www.nasa.gov/pdf/284273main_Radiation_HS Mod1.pdf
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https://www.hou.usra.edu/meetings/VV2050/pdf/8250.pdf
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%)  Advances in Space Science and Technology
Volume 11, 1972, Pages 249-265

Human Hibernation and Space Travel

ORMOND G. MITCHELL
Show more

https://doi.org/10.1016/B978-0-12-037311-6.50011-9 Get rights and content
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VOLUME 346 FEBRUARY 21, 2002 NUMBER 8

MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

THE HYPOTHERMIA AFTER CARDIAC ARREST STuDY GROUP*
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A SA Spaceflight Associated Neuro-ocular Syndrome
)74 NI ~ B/ 48R ' i
*$ %:l: EE *_I- — E’sJ 72* 'T;_-‘é; (SANS): Clinical Update

William J. Tarver, MD, MPH?; Tyson Brunstetter, OD, PhDZ;
Mary Van Baalen, PhD'; Sara Mason?; Wafa Taiym*

* Update SANS case definition

» Diagnosis currently based solely on:

* Optic disc edema of Frisen grade of 2 1 (i.e., edema extending = 270° around
ONH) as evaluated via fundoscopy

» Subjective / Binary / Ignores other SANS signs & diagnostic tech

* Most/all long-duration crewmembers have some “optic disc changes.” Suggests
that SANS should be...

» Described on a continuous scale, w/ a threshold btwn physiological/pathological
» Measured more objectively (e.g., OCT)
» Evaluated for edema, but also other [secondary] signs




