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Why is ISSMP needed?
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e |SS represents the ONLY opportunity to mitigate risks for the
long duration transit phase of Exploration class missions

e |SSis alimited resource

e At assembly complete, remaining time is too short to complete
HRP objectives without maximal use of assets

e Aggressive strategies are needed to close knowledge gaps and
mitigate risks during the remaining life of ISS




Scientific Proposal:

The Best HRP Flight Study Ever
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How to Get Started: HRP Process

HRP “select for flight” process requires:
e HRP research Element sponsor

— Isit relevant to HRP?
e Merit review

— s it scientifically sound?

e |nstitutional Review Board Approval
— Will the crew subject be treated in an ethical, safe, and equitable
manner?

e Feasibility Assessment
— Can it be executed in-flight within available resources?




How to Get Started

* Once selected for flight, ISSMP has the authority to
include experiments in complements of research
submitted to the ISS Program.

e That doesn’t mean you can fly on the next
Increment!

WHY NOT?




Why Does it Take So Long?
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ISS Strategic Planning
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ISS Strategic Planning

e (OZ/Research Planning Working Group (RPWG) collects flight
resource requirements at around L-15 months from all NASA and
IP agency sponsors to develop an Increment Research Plan:
— Research summary/description
— Crew Time — pre, in, postflight
— Upmass/Downmass (what we need to fly/return on which flight)
— Cold stowage
— Power, data, photo/TV
e |SSMP submits requirements for all planned HRP research

— Experiments must be selected for flight by HRP and have well defined
requirements at the start of the strategic planning phase.

— If an experiment requires a lot of definition work to define requirements,
or if new hardware is required, it can take even longer to be ready for
inclusion in Increment planning.
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ISS Strategic Planning

e During the Strategic Planning phase, ISSMP works with
International Partners (CSA, ESA and JAXA) to integrate all
proposed human research for a given Increment into

“complement scenarios”.

— Complement scenarios represent a potential combination of
experiments whose requirements can be implemented in the first week
postflight

— This integration work is required during this phase because the before
JSC IRB and HRMRB must approve the complement scenarios having the
crewmember sign consent forms

— ISSMP develops complement scenarios based on experiment
requirements and constraints, which are then reviewed and discussed
with the IP’s, approved by OZ, and then submitted to the IRB for
approval

— Increment 39/40 Strategic Planning identified 9 potential complement

i scenarios
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Increment 41/42 Complement Scenarios
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Why does it take so long?

Informed Consent Briefing process:

e Crewmembers are given informed consent briefings on all
experiments per a target participation matrix. They are NOT
shown the complement scenarios or asked to choose one.

e Crewmembers complete an interest survey to indicate level
of interest in participation for each study they are pitched.
These surveys are used to determine the “best fit”
complement scenario for each crewmember.

 Proposed crew complements are reviewed with IP’s and OZ
before obtaining signed consent forms from crewmembers.
Actual crew participation can be any subset of a complement
scenario (each represents a maximum number of studies that
will fit together).




ISS Tactical Planning

Informed Consent Briefing ~ L-12 months
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Why does it take so long?

You are not alone!

Increment 35/36 Research Plan - On-Orbit Investigations
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Why does it take so long?

Summary:

There is a lot of research being conducted on ISS!

Careful planning is crucial to ensure the success of all
planned operations on ISS

Unique challenges/constraints of human research require
additional integration and planning

New research CAN be added later in the flow, but ONLY if it
can be accommodated in the baseline plan
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Why does it take so long?

You are Proposal need date

here for n=12
2000 2012 2014 2016 2018 2020
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ops start complete and Presence ?

Shuttle retire

 There is not much time left to complete human research investigations on
ISS.

— Assuming 4 subjects agree to participate per year (out of 6), it will take 3 years
to complete in-flight operations for a study with an n=12

— Factoring in 18 months for planning, this means an approved proposal would be

required no later than the spring of 2016 in order to support the first subject
launching in the fall of 2017

— Additional time needs to be factored in for proposal solicitation/writing and
merit review
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Strategies for Design/Selection of
Flight Experiments




Strategies for Design/Selection of Flight
Experiments

e Consider the following when designing and soliciting flight

research:

— How will the study inform future research?

— How important is the timeline for getting results — are the results
critical in the path to risk reduction?

— How critical is this study compared to the rest of your flight portfolio?

— Is flight research required to answer this question?

e Large, complex studies will take longer to get ready for flight
and get results. Simple experiments requiring fewer flight
resources will obtain results faster

* ISSMP is here to help explain flight resource limitations and
assist in designing experiments that are implementable
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Strategies for Design/Selection of Flight
Experiments

Operational Flight Constraints

Restricted flight ops

Crew time: Power
preflt, in-flt,
postflt Ku coverage
Sample storage . Hardware
and stability Operations access/failures
envelope
Data/comm Weight and volume
availability

Expt Complexity
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Strategies for Design/Selection of Flight
Experiments

e Preflight Baseline Data Collection (BDC) and Training
— Crew training flow is very full and leaves limited openings
for BDC

e Ops training is in multiple locations with extensive travel required
— US
— Russia
— Europe
— Japan
— All US systems and NASA payload training and BDC has to
be scheduled when they are at JSC

— Constrains the ability to train for science and perform
preflight testing
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Strategies for Design/Selection

of Flight Experiments

— Postflight BDC:
0

All crew rotations are now on
Soyuz until commercial crew
capability comes on line

USOS crew will nominally depart
landing site within hours of
landing and return directly to JSC
Only limited testing possible on
R+0 (typically “non-active”
sessions) due to recovery ops
Time on one day can be greater
than 6 hours if “overage” is given
back the next day

Unique schedule is developed for
each crewmember based on their
complement of research

6 -
-

4

3

A

Days After Crew Landlng

M Crew Time Off
M Science Time Available
I Medical Operations Time

® Rehabilitation Time




Example of Postflight Crew Schedule

EXP XXIXX - XXS POST-FLIGHT SCHEDULE
R+ 0 AIA/2012]| On Crew Plane 2:00AM [petore Retiring
E ﬂ—ﬂ:‘“ = ; E V. Cardiac Function -wLlehmundmngiGﬂFlndmgh
> | Crew1 |2 both crew members have = < both crew Arrive 2 = EDB 1.6 Resting ECG Muscle Biopsy
= rrive at | goen L=l
% F MRSA nasal swabs and Direct Return Flight members EFD acor RS 60 min. B261:Lobby 100 min. B261:Lobby =
= begin 48 hr urine collection to Houston begin fasts o = = T
§ E5|. . O plan BiLeyitaRt & travel to Eloea Bl o= Eomaion. Sarcolab Biopsy Fast until biopsy g
53 Crew 1 & Crew 2 don ICW G ACQF/JSC | Draw g . il
Crew2 |Z3C ool refusling stop ranl 5 ~ I EDB 1.6 Resting ECG 45min B261 b complete
=32 80 min. B261:Lobby | =
R+ 1 AIB/2012] U 11:30 12:00 _ [12:30 13:00  [13:30 15:00  [15:30  [16:00  |16:30  [17:00 17:30  [18:00 18:30  [19:00  [19:30 | Before Retiring|
= MEDS 1.1 & 1.4 Clin & Neuro H Musch 1 bi 1
o £ Asmits, 1.14 Photo Doc Skin, R DR A8 Nax L E
= | Crew1 [T LUNCH 1.10Ophth  wiDr, Dervay Performance TestVOz MAX 80.min 38:G: both crew
g E ICW Midpoint S0min ACOQF 40 min B266-Lobby 60 min  261:Lobby . ri::mbefszb;ngﬂin i
= ] {15 min) Sts an 0 .
i) £ 24 hoiirs aftar don st e sy WEDS 7.5 Postiight Evals [ DB 4.1 Aerobic | Nofood or drink | B
2 Crew 2 LUNCH 4 mc;n;um i ek e Ops Psych & Behav Med & 60 min 26:Gym Test Vo2 MA| butwater okay |=
- Pttt B0min  ACQF - Smigaionty. 5 S0 min  261:Lob =5
R+ 2 Arcr2012 09:30  [10:00 10:30  [11:00 11:30 [12:30 14:00  [14:30 [15:00 [15:30 [16:00 16:30  [17:00  [Before Retiring
z MEDE 1.10 Ophthaimol ==
o | crew |5 B i et Exam & Ocular ulrasound L Recondifioning z
— ew = P W):m pre 75 min a2 T 420 min 26:Gym E
8 2 [eyes will be dilated) &
a 2 MEDS 1.10 Ophthalmology f E
> PlantarFleor Reconditionang
< | crewz |3 Exam & Ocular ultrasound vt EY sarcolab 2 Neurospat BOC £
= 75 min 8:220 = 60 min. BDCF 2 405 min BDCF 420 min 26:Gym ol &=
b leyes will be diated) =3 =
R+ 3 A/D/2012| Upon Waking [08:00 [08:30 [o9:00 [o9:30 [10:00 [10:30 11:00 [11:30 [12:30 [13:00 [13:30 [14:00 [14:30 [15:00 [15:30 [16:00 | Before Retiring
= MEDB 1.1 & 1.4 Clin & MNeuro !
aiil e » reantast Reconditioning LUNCH g =
S | both crew s 120 min 26:Gym = E
o clod
Rl B MEDS 1.1 8 1.4 Clin & Neuro
-3 ESA Telecom g g
ot & 120 min 26:Gym 3
= 3
R+ 4 AIE/2012| Upon Waking [0B:00  [08:30  [08:00  [09:30 [13:00 [13:30  [14:00 [14:30  [15:00  [15:30  [16:00 | Before Retiring
B 5 x -
2 == Exercise Echo & Vessel 1V MR Sprint: MRI s E!
@ | Crew1 ’g" ZE 2 Imaging i 30 min. z
o = @ ) 65 min B261-Lobby o, D Mectony L eE utme @ v [ E!
2 ]EE gﬁ MEDE Orbital MRI Exercise Echo & Vessel ]
Crew 2 = = 2 5 &0 rrvin = Imaging BscendsoL o =
= s E = i UTME @ Victory Lake:
23 F=5 UTMB @ Victory Lakes T a = S e 120 min 26:Gym i3
R+ 5 10:00 [10:30 [11:00 13:00  [13:30 14:00 [14:30 15:00 [15:30  [16:00  [Before Retiring
o L luee 5.4 Funcronal E
Crew 1 Fitness nent
b=y 80 min  26:Gym e 2803 & !
o
w = E PAO Live Shots o L IMEDE 5.1 Functional = g E
5 " = " H Reconditioning
< | Crew2 [E4[EL 60 min  B25:Broadcast Studio Fitness Assessment ] et E =
= "l = OF:40 Arrival time 60 min B%BOCF? = -
|_ MEDE contact: Alonzo Webb- Mission Integration Coordinator Cell: 408-738-0179 J Notes & Constraints: IEDC contact: Pasha Morshedi- Increment Science Coordinator Cell: ?nmssaﬂ
A_|R+0 Blood draw, vitals & sublingual scrape ! Crew 1 & Crew 2: [ElLiquid Saliva Collection | Crew 1 & Crew 2: [Eneurospaticrew 2: [J]MEDE 1.6 Resting ECG / Crew 1 & Crew 2:
« begin fast after last refueling s10op - no food or drink but water is okay Collect immeadiately after waking (before eating, drinking & brushing teeth) = Mo alcchal 16 haurs prior to session = no catfeine or alcohol 12 hours priar
« blood draw: MEDB 2.1 & 8.1, Nutri, Bisphes, Int. Immune & Vascular « If medication is taken, it should be reparted 1o the P, [KiR+3 Blood draw / Crew 1 & Crew 2:
B |ICV / Crew 1 & Crew 2: [ElDry Saliva Collection I Crew 1 & Crew 2: [H]sprint Muscle Performance / Crew 2: « MEDE 2.1, Vascular & Repository
« No max exercise 12 hes prior Collect immediately after waking (before eating, dninking & brushing = No heavy meals 2 hours priar 1o testing session = 10 hour fast reguired - no food or drink but water is okay
= No alcohod or tobacco 24 hrs pricr teeth). waking <30 min, walking +& hr, waking +10 hr & before sieep = Wear workout clothing {shorts. t-shirt. sneakers) MEDE 1.10 Ophthalmology Exam & OCT / Crew 1 & Crew 2:
* No caffene 12 hr & no meal 2 hrs prios (bght snack of complex cars OK) Elv;scmm Structura and Function | Crew 1 & Crew 2! MEDB 4.1 Aerobic Frtness Cycle Test / VO2Max/EKE Crew 1 & Crew = Drugs to dilate wil cause sensitivity 10 bright light and blurred visson.
- Prefer no meds 35 hrs. prior (if necessary, kst what and when) - Wear werkeut clothing 2 - Constraints following the exam include:
= No alcohol, blood pressure meds, OTC cold meds 24 hr prior = Wear workout clothing = No piloting of aircraft for 24 hours after dilation
D |sprint:Ultrascund Imaging & Calf & Thigh Muscle Biopsy | Crew 1: = Limit food 2 hrs beforet (ight meal permitted up to 60 minutes before] * No max exercise 24 hrs prior; no regular exercise B hrs prior = Diriwing may be done but with extra caution
- No max exercise 24 hrs prior, no exercise B hrs prior = No strenuous exercise for 24 hours prior = Limit food 2 hes prior (light meal permitied up fo 50 minutes before) = Avoid operation of any heavy equipment
=+ No heavy meals 2 hrs prior o testing session - No catfeine 2-hours prior » Limit caffeine 8 hrs prior to test {1 cup (B oz or less of reqular coffee ar - Awoid operating anything that requires acute wision
« Wear workout clathing (shors, t-shirt, sneakers) equivalent) permitted up to 60 minutes before test) = Awoid bright light situations
EEKE I Crew 1 & Crew 2= MEDB 5.3 isckinetic Assessment | Crew 1 & Crew 2: EMEDB 1.5 Nsurovestibular Platform Test | Crew 18 Crew
| = Wear workoul clothing = No exercise prior (o testing = Wear workout clathing 2:
| = No heavy meals 2 hrs prior = No caffeine 4 hrs prior to test * No max exercise 24 hrs pnor to testing; no regular exercise B hrs pnor = Mo unusual motion (acrobatc fying, NBL runs, etc.} 24 hrs
| * No alcohol 24 hrs prior 1o test Limit food 2 hrs prior to test (ight meal permitted up to 60 minutes priar.
| before) - No exercise peior [on day of test).
= Limit caffeine 8 hrs prior to test (1 cup {8 oz or less of regular coffee or * Limit adcohol 12 hours before test
equivalent) permitted up to 60 minutes. before test) * Report medications that might affect sensorimotor
performance.




Strategies for Design/Selection
of Flight Experiments

Why are these constraints so limiting?

Priority task to rehab the crew from the flight and return
them to safe terrestrial function

Crews may look good at any point but may be generally
fatigued and vulnerable to injury

Crew may have significant circadian disruption

Large number of experiments can overwhelm available
time and crewmember resources

Frequent testing can bias test results




Strategies for Design/Selection of
Flight Experiments

e |In-flight crew time:

— ISS Program is strongly emphasizing the need to maximize
the utilization of ISS with providing as much time as
possible for payload operations. Goal is for an average of
35 hours per week

— This is good news for investigators, but in-flight crew time

is still a limited resource.

e The total amount of time is not always the problem, it depends on
the requirements

e Building in flexibility and decreasing the complexity of in-flight
sessions goes a long way to ensuring success

e Understanding how long each activity takes is a key part of the
planning process




Conclusion

Flying human life sciences experiments in space is
challenging

ISSMP is here to help HRP investigators!

Requires adequate time to plan and integrate with other
research on ISS

Requires investigators to be flexible and sensitive to unique
constraints of spaceflight.

Keeping studies simple will yield results sooner







