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1. Scopo del documento 

Scopo del presente documento è quello di fornire una nota informativa di sintesi sulla piattaforma spaziale International Space Station –ISS-, sulle infrastrutture e facilities per la sperimentazione disponibili a bordo, sui vincoli tecnici, sulle procedure operative e i processi multilaterali che governano l’accettazione degli esperimenti nei Piani di Utilizzazione internazionali della ISS.
2. Contesto programmatico
L’accesso alla Stazione Spaziale Internazionale e le opportunità di volo di astronauti alla ISS sono in generale diritti acquisiti dai Partners dell’IGA, un accordo intergovernativo sottoscritto dai Governi di Canada, Europa, Giappone, Russia e Stati Uniti il 29 gennaio 1998. L’Italia, per il tramite dell’ASI, ha acquisito, oltre alla partecipazione alla quota dei diritti di accesso e uso del Partner europeo, una propria quota di diritti nazionali derivante dal Memorandum of Understanding tra l’ASI e la NASA per la Progettazione, lo Sviluppo, le Operazioni e l’Utilizzazione di tre Moduli Logistici Pressurizzati Multifunzione (MPLM) per la Stazione Spaziale Internazionale, sottoscritto il 9 ottobre 1997 (MoU, successivamente recepito in un accordo intergovernativo tra l’Italia e gli Stati Uniti mediante scambio di lettere entrato in vigore l’11 gennaio 2005).

L’Italia ha pertanto una posizione privilegiata rispetto agli altri Paesi europei, e gode di possibilità e diritti di accesso alla ISS diretti per il tramite del Partner NASA.

3. La piattaforma ISS
La Stazione Spaziale Internazionale (ISS) è una piattaforma spaziale per la sperimentazione scientifica e tecnologica in condizioni di microgravità.
Sulla Terra la gravità è una forza costante che non è possibile controllare o rimuovere completamente. In molti casi la gravità terrestre domina e maschera le altre forze che agiscono nei processi fisico-chimici sottoposte alla indagine scientifica. La ISS costituisce un ambiente sperimentale nel quale la gravità terrestre è posta sotto controllo.

In generale, la ISS è un laboratorio spaziale caratterizzato, oltreché dalla condizione di microgravità: dalla presenza continua dell’uomo; dall’accesso alle condizioni di vuoto spinto dell’ambiente spaziale esterno; dalla capacità di garantire le risorse necessarie alla sperimentazione; da servizi di trasporto di equipaggiamenti e campioni da e per la terra; da un’orbita privilegiata per attività di osservazione della Terra e dell’Universo. Altre caratteristiche chiave della piattaforma ISS sono: il supporto alla sperimentazione in ambiente interno (pressurizzato) ed esterno (non-pressurizzato); la capacità di operare la ricerca in modalità automatica e robotica, oltreché eseguita dall’equipaggio; l’esposizione alla termosfera; una copertura quasi continua per la trasmissione dei dati e delle comunicazioni in qualsiasi punto del globo terrestre; un progetto modulare e mantenibile che ne rende possibile il continuo aggiornamento tecnologico e l’estensione della capacità e della vita operativa.
La configurazione della ISS ad “Assembly Complete” è illustrata dalla seguente figura.
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Figura 3‑1 – Esploso ISS ad “Assembly Complete”
La tabella seguente riepiloga alcuni dati caratteristici della ISS.
	Quota
	376 ÷ 398 km

	Velocità media
	27.750 km/h circa

	Inclinazione dell’orbita
	51,6°

	Lunghezza moduli (dimensione longitudinale)
	51 metri

	Lunghezza struttura a trave (dimensione trasversale)
	109 metri

	Larghezza set pannelli solari
	73 metri

	Massa complessiva
	391 tonnellate

	Volume abitabile
	388 metri cubi

	Volume pressurizzato
	916 metri cubi

	Potenza generata (dagli 8 pannelli solari)
	84 kW

	Linee di codice software
	2,3 milioni c.


Tabella 3‑1 – La ISS in cifre
La Stazione Spaziale supporta i seguenti campi di ricerca e di attività: biologia e biotecnologia, divulgazione scientifica e attività educative, fisiologia umana, osservazione della Terra e dell’Universo, scienze fisiche e dei materiali, tecnologie.
Per dettagli sulla ISS e sulle risorse disponibili a bordo della stazione spaziale si fa riferimento alle brochure messe a disposizione agli indirizzi:
https://www.nasa.gov/sites/default/files/atoms/files/np-2015-05-022-jsc-iss-guide-2015-update-111015-508c.pdf 

e in particolare, relativamente alle più rilevanti facility di bordo e alla loro dislocazione, all’indirizzo:

https://www.nasa.gov/mission_pages/station/research/experiments/explorer/search.html?#q=&i=&p=&c=&g=Facility 

L’uso delle facility non ASI (menzionate o meno all’interno della pagina web sopra citata) potrebbe comportare specifici accordi inter-agenzia e/o extra costi. La valutazione dell’opportunità di utilizzare facility non ASI sarà quindi parte del processo di selezione e valutazione degli esperimenti.

Le “facility” dell’Agenzia Spaziale Italiana
L’Agenzia Spaziale Italiana ha sviluppato sistemi e attrezzature per la sperimentazione a bordo della ISS. Le “facility” realizzate da ASI sono state trasportate a bordo della ISS e hanno effettuato operazioni a scopo di ricerca. A conclusione delle operazioni programmate, le facility sono state riportate a terra per attività di manutenzione o ri-certificazione, e sono disponibili per future operazioni a bordo. 
Le facility dell’ASI sono elencate di seguito.

· HPA (Hand Posture Analyzer) [a terra]
· Per la misura delle prestazioni degli arti superiori (mano, avambraccio). In orbita dal 2003, è stato riportato a terra nel 2011, con l’ultimo volo Shuttle.

· ALTEA (Anomalous Long Term Effects in Astronauts) [a terra]
· Per misure di radiazione e lo studio degli effetti della radiazione cosmica sugli astronauti. A bordo dal 2006 al 2015; prevista a bordo dal 2019-2020
· ELITE-S2 (ELaboratore Immagini TElevisive – S2) [a terra]
· Per l’analisi tridimensionale del movimento degli astronauti nello spazio. A bordo dal 2008, è stato riportato a terra. 
· MDS (Mice Drawer System) [a terra]
· Permette il mantenimento e l’osservazione di animali di piccola taglia. La prima missione è stata effettuata nel 2009. Progettato per STS Shuttle, attualmente non possibile l’upload su ISS.
· BIOKON (BIOlogical c(K)ONtainer) [a terra]
· Contenitore standard multifunzione per il trasporto di campioni e apparati sperimentali. Utilizzato in molteplici missioni
· STROMA / ROALD [a terra]
· Celle sperimentali (bioreattori) per investigazioni nella disciplina della biologia cellulare. Utilizzate in molteplici missioni.
· IN SITU CL READER [a bordo]
· Dispositivo basato su camera Charge-Coupled Device (CCD) raffreddata per acquisizione di segnali bioluminescenti e chemiluminescenti mediante imaging a contatto. Utilizzato per il progetto In Situ Bioanalysis nel 2017.
Le schede in Appendice 1, tratte dal ISS Science Toolbox del Programma ISS, forniscono una descrizione più dettagliata delle dotazioni dell’ASI elencate sopra e delle indagini con esse effettuate.
I servizi di trasporto
I mezzi di trasporto da e per la Stazione Spaziale Internazionale, previsti dopo il ritiro dello Space Shuttle, sono illustrati della figura seguente (Fig. 4.7).
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Figura 4‑7 – Veicoli di trasporto post-STS (NASA courtesy)
Le schede delle figure seguenti ne descrivono le principali caratteristiche e la capacità di carico.
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4. I processi di selezione, integrazione e certificazione dei p/l della iss
Il processo di selezione
Il processo di selezione dei payload e di pianificazione delle operazioni è basato su coppie di Incrementi (per un periodo totale di circa sei mesi). Il processo comincia circa 19 mesi prima dell’inizio dell’incremento (I – 19 m) e si conclude circa 16 mesi prima dell’inizio dell’Incremento (I – 16 m) con l’emissione di un piano di riferimento che include i payload selezionati (Payload Tactical Plan). Il piano può essere aggiornato con revisioni successive per includere payload e/o esperimenti selezionati più tardi nel processo di integrazione.
La candidatura delle proposte selezionate e la partecipazione al processo di selezione è di responsabilità dell’Agenzia Spaziale Italiana.

Ai fini della candidatura dei payload, il proponente dovrà fornire le informazioni necessarie a supportare il processo di selezione. In particolare, il proponente dovrà fornire in sede di proposta, o eventualmente in fase di valutazione su richiesta di ASI, i modelli 1-pager, Investigation Summary Form e, nel caso in cui si richiedano l’astronauta come soggetto della ricerca, il Mini-ED, compilati al meglio delle proprie conoscenze. I modelli sono forniti in formato elettronico.
Il processo di integrazione e certificazione
Il processo di integrazione dei payload e degli esperimenti associati segue un processo standard, la cui durata dipende dalla tipologia e dalla complessità del “payload”.

La figura seguente illustra le fasi del processo.


[image: image8]
Il processo d’integrazione è supportato sul lato NASA dal Payload Integration Manager (PIM), che costituisce il punto di contatto primario per lo sviluppatore.
Il processo d’integrazione prevede la verifica della rispondenza del payload ai requisiti di sicurezza e d’ingegneria della ISS e la sua certificazione al volo. I principali documenti di requisito suddivisi in requisiti di sicurezza e requisiti standard sono elencati nell’Allegato 2.
Sulla base dei fondi disponibili, l’ASI fornirà supporto tecnico e gestionale al processo di integrazione. In particolare, sarà fornita la consulenza e il supporto alla predisposizione della documentazione d’integrazione, con particolare attenzione al processo di certificazione di sicurezza (Payload Safety Process) e alla documentazione associata (Safety Data Packages).

Le informazioni relative al processo di selezione/approvazione e integrazione dei payload possono essere reperite agli indirizzi:

https://www.nasa.gov/pdf/501115main_ISS_Payload_Integration_Process_Primer_final_submission_baseline.pdf
https://pims.grc.nasa.gov/MMAP/PIMS_ORIG/MEIT/MEIT_pdfs/meit2004/Section_3.pdf
https://www.nasa.gov/sites/default/files/files/HEOC_UtilIntegrationStatus_July2013_TAGGED.pdf
Esperimenti che richiedono l’astronauta come soggetto
Gli esperimenti che coinvolgono un astronauta come soggetto della ricerca richiedono, come parte del processo di integrazione, l’approvazione dei comitati etici competenti: il comitato etico locale del proponente o di istituzione competente per il proponente; il board medico NASA (Institutional Review Board), il comitato medico dell’Agenzia di appartenenza dell’astronauta (es. ESA Medical Board) e l’HRMRB (Human Research Multilateral Review Board), e infine il consenso informato dello stesso soggetto.

Le proposte che richiedono un soggetto astronauta devono essere corredate di un documento (Mini Experiment Document) che specifichi il protocollo scientifico e il piano di raccolta dei dati a terra e di addestramento dell’astronauta. Il documento va compilato secondo lo standard fornito in formato elettronico.

ALLEGATO 1 – Schede facilities ASI ed esperimenti correlati
	INVESTIGATION: ALTEA

	TITLE: Anomalous Long Term Effects in Astronauts' Central Nervous System 

	PAO SUMMARY: Anomalous Long Term Effects in Astronauts' Central Nervous System (ALTEA) integrates several diagnostic technologies to measure the effect of the exposure of crewmembers to cosmic radiation. It will improve the understanding of the impacts that radiation has on the human central nervous system functions, and will study the flashes from cosmic radiation that astronauts have reported since the Apollo flights. ALTEA will also provide an assessment of the radiation environment in the ISS.

	RESEARCH SUMMARY:

· Astronauts in orbit are exposed to cosmic radiation that is of sufficient frequency and intensity to cause effects on the central nervous system, such as the perception of flashes of light that have been reported since the days of Apollo. Radiation exposure represents one of the greatest risks to humans traveling on exploration missions beyond low Earth orbit (LEO).

· The ALTEA experiment, developed by the Italian Space Agency (ASI), will measure details about the cosmic radiation passing through a crewmembers head, while measuring the brain activity and visual perception. Furthermore, ALTEA will measure the particle flux in the U.S. Lab on the International Space Station (ISS), being able to discriminate the type of particles, to measure their trajectories and the delivered energies.

· This will provide in-depth information on the radiation experienced and its impact on the nervous systems and visual perception. ALTEA will also develop new risk parameters and possible countermeasures aimed at the functional central nervous system risks.

	RESEARCH DESCRIPTION: Long-duration space flights result in increased cosmic radiation exposure to astronauts. The ALTEA hardware is designed to measure particle radiation in the space environment, and determine how this radiation impacts the central nervous system (CNS) of the crew. The experiment is comprised of a helmet-shaped device holding 6 silicon particle detectors designed to measure cosmic radiation passing through the brain. The detectors measure the trajectory, energy, and species of individual ionizing particles. At the same time an electroencephalograph (EEG) will measure the brain activity of the crewmember to determine if radiation strikes cause changes in the electrophysiology of the brain in real time. 

A common effect of radiation exposure that is reported by astronauts is the perception of light flashes. The actual mechanism of these light flashes is not understood. Earlier studies on the Mir space station suggest that both heavy nuclei and protons trigger abnormal CNS responses. (Casolino et al, 2003). A Visual Stimulator tests the astronaut's overall visual system, including dark adaptation stimuli to monitor visual status. . While not manned, the ALTEA hardware provides a continuous measure of the cosmic radiation in the ISS U.S. Laboratory, Destiny. The neurophysiological effects of cosmic radiation in long term space travel have never been explored with the depth of the ALTEA experiment. Data collected will help quantify risks to astronauts on future long-duration space missions and propose optimized countermeasures. 

	PROJECT TYPE: Payload 

	OPERATIONS LOCATION: ISS Inflight 

	BRIEF RESEARCH OPERATIONS:

· The crewmember will wear an EEG cap and an instrumented helmet that contains six different particle detectors which measures radiation exposure, brain electrical activity and visual system status.

· While not being worn by the crew member the hardware will continue measuring the radiation environment in the U.S. Lab.

	OPERATIONAL REQUIREMENTS: Once the crewmember being tested has set up the experiment he or she then wears the ALTEA helmet for roughly 90 minutes, the time it takes for the ISS to completely orbit the Earth. ALTEA will require 6 of these tests.

	OPERATIONAL PROTOCOLS: A typical manned run of the experiment involves setting up the ALTEA hardware and performing calibrations before the ALTEA helmet is donned by the crewmember. The crewmember will then wear the helmet for 90 minutes while the sensors in the helmet are collecting EEG measurement. The unmanned run does not require crew time after it is launched. 

	REVIEW CYCLE STATUS: PI Reviewed, published to nasa.gov 

	APPLICATIONS IN SPACE: Astronauts from Apollo missions onward have reported seeing unexplained light flashes (phosphenes), which were attributed to abnormal brain function caused by space radiation. Outside the protection of Earth's magnetic shield, ISS crewmembers are exposed to increased radiation, but the radiation environment is even more severe as exploration crews leave Earth's geomagnetic field and transit to other planets. The tests conducted using the ALTEA hardware will help scientists characterize how the heavy ion radiation of space impacts the brain and whether or not that radiation causes any temporary or permanent abnormalities in the brain function and the visual system in particular. 

	APPLICATIONS ON EARTH: Data provided from ALTEA can lead to further understanding of how radiation may affect brain function on Earth as well as in space. While the levels of heavy ion radiation are much higher in space that on Earth, any understanding into the way radiation may alter brain function is extremely useful to neuroscientists of these studies. Ion therapies to treat brain tumours will also benefit from the ALTEA results. 


BIOKON is a facility to perform microgravity experiments in the life, physical and material sciences. BIOKON is available in many configurations: 1) passive standard, 2) with experiments accommodated on cover, 3) active (with battery pack). 
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The passive standard BIOKON has the following dimension: 163x95x128 mm (internal), 180x110x160 mm (external). The other configurations are slightly larger.

The BIOKON has been used to perform several experiments, as shown in the following table:

	 Experiment
	Mission
	Carrier
	Year
	Number of BIOKON containers

	MULTITROP
	VITA
	SpaceX-13
	2017
	1

	IFOAM
	DAMA
	STS 134
	2011
	1

	BIOKIS
	DAMA
	STS 134
	2011
	2

	SPORE
	ESPERIA
	STS 120  Shuttle Discovery
	2007
	1

	PHOTO2
	FOTON M3
	2007
	1

	SCORE

PITS

THYRUD

FIS

DIASPACE

PARIDE

TARSE

MYO
	LIFE
	FOTON M3
	2007
	4

	PHOTO2
	FOTON M2
	2005
	1

	SCORPI-T
	
	
	2005
	2

	POT
	
	
	2005
	1

	VINO
	ENEIDE
	SOYUZ 10S

ISS

SOYUZ 9S
	2005
	1

	PHOTO2
	FOTON M1
	2002
	1


More information on http://www.kayser.it/index.php/catalog
	INVESTIGATION: ELITE-S2 

	TITLA: ELaboratore Immagini TElevisive - Space 2 

	PAO SUMMARY: ELaboratore Immagini TElevisive - Space 2 (ELITE-S2) investigates the connection between brain, visualization and motion in the absence of gravity. By recording and analyzing the three-dimensional motion of crewmembers, this study helps engineers apply ergonomics into future spacecraft designs and determines the effects of weightlessness on breathing mechanisms for long-duration missions.



	RESEARCH SUMMARY: 

· On Earth, the ability to catch a ball depends on a mental model of the physical behavior of that object, a model that includes gravity. In a microgravity environment, crewmembers adjust their motor control strategies to respond to new rules, but still show evidence that the old gravity-based rules are hard-wired into their brains through neural networks.

· This experiment evaluates differences in the way the brain controls conscious and unconscious motions such as breathing, sitting and standing in environments with and without gravity.

	RESEARCH DESCRIPTION: Several experiments done in orbit have demonstrated that similar neural and cognitive mechanisms participate during both imagining and executing a movement. A previous Neurolab study showed that crewmembers used an internal model of gravity, even in microgravity, to initiate the movements of catching a dropped ball. This demonstrated that gravity representation is built into the neural networks involved in planning interceptive movements. More recently, it has been uncovered that activity in the vestibular cortex represents the neural substrate of the internal model of Newton's law in the Earth's gravitational field. However, mental imagery of the laws of motion of objects has not been studied in space to date.br />
ELITE-S2 provides a system for observations on body motor control during long term exposure to microgravity and performs quantitative data collection and analysis on board the International Space Station (ISS). The primary goal of ELITE-S2 is to study the strategies for dynamic control of posture and body motion and adaptive mechanisms which allow adjustment of motor control strategies resulting from exposure to microgravity. ELITE-S2 investigates whether gravity representation also affects mental imagery of an interceptive task in microgravity. In addition, it investigates the effects of weightlessness on breathing mechanisms.br />
To better understand the neural mechanism for motor control in microgravity, ELITE-S2 analyzes movement of crewmembers from sitting to standing while monitoring the quantitative postural response to optokinetic stimulation (visual tracking of motion). The role of sensory inputs in the organization of the locomotion patterns and the role of sensorimotor integration mechanisms are evaluated during pointing and reaching tasks. Cardiorespiratory physiology is examined by quantitatively analyzing the chest wall compartment mechanics. To aid in ergonomic design and human factors for future spacecraft design, this investigation also evaluates working posture.

Understanding the ability of the human brain to mentally represent the presence or absence of gravity is key to training crewmembers to complete tasks in a low gravity environment. Ergonomics findings from this study can be used in the design of future spacecraft and space-qualified systems.



	PROJECT TYPE: Payload 

	OPERATIONS LOCATION: ISS Inflight 

	BRIEF RESEARCH OPERATIONS: 

· Reflective markers are applied to landmarks on each participating crewmember.

· As the crewmember makes a set of designated movements, cameras capture the data which is then used to produce quantitative assessments of the motion.

	OPERATIONAL REQUIREMENTS: The hardware for the experiment (the Interface Management Unit) is installed in an EXPRESS Rack and the cameras and body restraints must be mounted in specific areas. A total of three sessions of ELITE-S2 with three crewmembers participating in each session are required. The first session is immediately following vehicle docking to ISS, the second session one month after docking and the third session shortly before the crewmembers return to Earth. The data captured by the cameras in each session is downlinked for analysis by ground teams. The ground teams study the mental representations of gravity and microgravity as well as the adaptive mechanisms of motor control to microgravity. 

	OPERATIONAL PROTOCOLS: For each protocol, a set of body landmarks are identified and reflective markers are applied on the crewmember performing the experiment. The crewmember performs prescheduled movements (for example, the subject has to reach and brush, without exerting forces) with his index finger tips then return to the initial position. Video cameras trace the trajectories of the body parts of the crewmember catching the light reflected by the markers. This allows the cameras to record the kinetic and trajectory data of the movement. 

	APPLICATIONS IN SPACE: This study allows for the application of ergonomics in the design of future spacecraft and determines the effects of microgravity on breathing mechanisms for long-duration missions. Elite S2 was operated on board with four crew members during increments 16, 17, 33, 34, 42, demonstrating four research protocols.

	APPLICATIONS ON EARTH: This study has important implications not only for understanding basic mechanisms of motor control, but also for rehabilitative training of neurological patients with impaired motor control. New rehabilitation techniques are based on virtual reality and mental rehearsal of motor actions. 

	PREVIOUS MISSIONS: The predecessor to this investigation, ELITE-S, was flown on EUROMIR in 1995. A similar experiment, KINELITE, flew on STS-90. 


	INVESTIGATION: HPA 

	TITLE: Hand Posture Analyzer 

	PAO SUMMARY: Hand Posture Analyzer (HPA) examines the way hand and arm muscles are used differently during grasping and reaching tasks in weightlessness. Measurements are compared to those taken before and after flight to improve understanding of the effects of long-duration space flight on muscle fatigue. 

	RESEARCH SUMMARY: 

· The Hand Posture Analyzer (HPA) system is designed to collect kinematic and force data on human upper limbs (hands, wrists and forearms) onboard the International Space Station (ISS).

· Kinematics is the science of motion. In human movement, it is the study of the positions, angles, velocities, and accelerations of body segments and joints during motion.

· The kinematic studies on the movement of the hand and wrist in microgravity, collected while manipulating both virtual and concrete objects, is researched to assess the approaching, reaching, and grasping mechanics of the hand and fingers without the effect of gravity.

· Also, a fatigue assessment of the forearm is done to determine how the control of grip force is affected by the exposure to weightlessness.

	RESEARCH DESCRIPTION: The Hand Posture Analyzer (HPA) examined how hand and arm muscles are used differently during grasping and reaching tasks in weightlessness by collecting kinematic and force data on astronaut’s upper limbs (hands, wrists and forearms). Three different sets of data were collected: preflight, in-flight and postflight. The measurements involved the crew member manipulating both virtual and concrete objects, is researched to assess the approaching, reaching, and grasping mechanics of the hand and fingers without the effect of gravity. 

	PROJECT TYPE: Payload 

	OPERATIONS LOCATION: ISS Inflight 

	BRIEF RESEARCH OPERATIONS: 

· Crew utilizes ISS laptop/HPA software to perform two experiment activities: Hand/Wrist position tracking via hand Posture Acquisition Glove (PAG) and wrist Inertial Tracking System (ITS) and arm fatigue measurements via Hand Grip Dynamometer (HGD) and Pinch Force Dynamometer (PFD).

	OPERATIONAL REQUIREMENTS: The Mental Imagery of Gravity Effects on Object Motion investigation consists of bouncing an imaginary tennis ball off of the ceiling (overhead racks) in the Lab module and catching the ball. The initial position for holding the ball is with the arm straight down by the crewmembers side. To toss the ball, bend the arm approximately 90 degrees and release the ball. Imagine the speed with which the ball travels as it moves up to the ceiling of the module then returns to your hand. At the point in time that you think the ball would return to your hand, "catch" the ball and hold that position until the software prompts you to prepare for the next toss. 

	OPERATIONAL PROTOCOLS: HPA operations consist of the hardware setup, performance of the four protocols, and the disassembly of the hardware. 

	APPLICATIONS IN SPACE: This investigation provides information on performance modification of the muscular system during long stays in microgravity, and the characterization of motion strategies and postural behaviour of the human body in weightlessness. Results may lead to the optimization of constructive criteria in the design of orbital modules, devices, and tools for use in space. 

	APPLICATIONS ON EARTH: This investigation provides information on performance modification of the muscular system during long stays in microgravity, and the characterization of motion strategies and postural behaviour of the human body in weightlessness. Results may lead to the optimization of constructive criteria in the design of orbital modules, devices, and tools for use in space. 

	PREVIOUS MISSIONS: CHIRO experiment in April 2002 during the taxi flight Soyuz TM34. Also performed during Increments 7 and 8. 

	RESULTS: The HPA was launched to ISS on 12 Progress in August 2003. It was performed during Expeditions 7 and 8 on ISS; data from six HPA sessions were collected during Expedition 7 from one crewmember; two pre-flight collections, two in-flight collections, and two postflight collections. At the end of Expedition 10, European Space Agency (ESA) astronaut Roberto Vittori performed in-flight data collection with the HPA hardware. These data are being combined with data from the preliminary version of the same hardware (CHIRO) that was used on board ISS during an earlier “Marco Polo” mission with astronaut Roberto Vittori in 2002. Together, these experiments assessed the short- and long-term effects of weightlessness on upper limb performance. (Evans et al. 2009) (Pastacaldi et al. 2004) (Puglia et al. 2018, doi:10.1155/2018/1952630)


	INVESTIGATION: MDS 

	TITLE: Mice Drawer System 

	PAO SUMMARY: Mice Drawer System (MDS) is an Italian Space Agency investigation that will use a validated mouse model to investigate the genetic mechanisms underlying bone mass loss in microgravity. Research conducted with the MDS is an analog to the human research program, which has the objective to extend the human presence safely beyond low Earth orbit. 

	RESEARCHSUMMARY: 

· The Mice Drawer System (MDS) is an Italian Space Agency (ASI) facility which is able to support mice onboard the International Space Station during long-duration exploration missions (from 100 to 150-days) by providing living space, food, water, ventilation and lighting.

· Mice can be accommodated either individually (maximum 6) or in groups (4 pairs). MDS is integrated in the Space Shuttle middeck during transportation (ascent and descent) to the ISS and in an EXPRESS Rack in Destiny, US Laboratory during experiment execution.

· Osteoporosis is a debilitating disease that afflicts millions of people worldwide. One of the physiological changes experienced by astronauts during space flight is the accelerated loss of bone mass due to the lack of gravitational loading on the skeleton. This bone loss experienced by astronauts is similar to osteoporosis in the elderly population.

· MDS will help investigate the effects of unloading on transgenic (foreign gene that has been inserted into its genome to exhibit a particular trait) mice with the Osteoblast Stimulating Factor-1, (OSF-1), a growth and differentiation factor, and to study the genetic mechanisms underlying the bone mass pathophysiology. MDS will test the hypothesis that mice with an increased bone density are likely to be more protected from osteoporosis, when the increased bone mass is a direct effect of a gene involved in skeletogenesis (skeleton formation).

	RESEARCH DESCRIPTION: Osteoporosis is a debilitating disease that afflicts millions worldwide. One of the physiological changes experienced by astronauts during space flight is the accelerated loss of bone mass due to the lack of gravitational loading on the skeleton, a loss that is similar to osteoporosis in the elderly population on Earth.

Osteoblast Stimulating Factor-1 (OSF-1), also known as pleiotrophin (PTN) or Heparin-Binding Growth-Associated Molecule (HB-GAM) belongs to a family of secreted heparin binding proteins..OSF-1 is an extracellular matrix-associated growth and differentiation factor that is normally expressed in cartilage; it can stimulate the proliferation and differentiation of human osteoprogenitor cells (cell that differentiate into an osteoblast) in vitro.

The Mice Drawer System will study the effects of microgravity on transgenic mouse bones in order to identify genetic mechanisms playing a role in the reduction of the bone mass observed in humans and animals as a consequence of long-duration (greater than 100 days) microgravity exposure. Onboard the ISS, MDS is relatively self-sufficient; a crewmember will check the health status of the rodents on a daily basis, by assessing them through the viewing window. Water levels will be assessed by the crew daily and refilled as needed. Replacement of the food bars and replacement of the waste filters will be conducted inflight by crewmembers every 20-days.

Following return to Earth tissue and molecular analysis have been performed by several investigator teams.

	PROJECT TYPE: Payload 

	OPERATIONS LOCATION: ISS Inflight 

	BRIEF RESEARCH OPERATIONS: 

· Operations consist of daily status checks by the crew to assess the health and status of the rodents.

· During daily status checks water levels will be checked and filled as needed.

· Every 20-days the food bar and waste filters for each mice chamber will be replaced.

	OPERATIONAL REQUIREMENTS: For the MDS investigation three groups of mice will be utilized. One group of mice will be sent to the ISS housed in an MDS enclosure. Two control groups of mice will remain on Earth in Genoa, Italy, one in a MDS enclosure the other in standard rodent housing.

Onboard the ISS, MDS is relatively self-sufficient; a crewmember will check the health status of the rodents on a daily basis, by assessing them through the viewing window. Water levels will be assessed by the crew daily and refilled as needed. Replacement of the food bars and replacement of the waste filters will be conducted inflight by crewmembers every 20-days or as needed. After landing, the MDS will be returned to the investigator for extensive analysis. 

	OPERATIONAL PROTOCOLS: Once the rodents are in space, a crewmember will check the health status of the rodents on a daily basis, by assessing them through the viewing window on each MDS. Water levels on the water boxes will be assessed by the crew daily and refilled as needed. Replacement of the food bars and replacement of the waste filters will be conducted inflight by crewmembers every 20-days. 

	APPLICATIONS IN SPACE: Astronauts suffer from a significant loss of bone mass during space flight, the ISS Medical Project office has developed some countermeasures to hinder the rapid loss of bone mass. Despite these countermeasures bone mass loss continues to be a problem for astronauts. Finding additional countermeasures will increase the overall health of astronauts on long duration missions. 

	APPLICATIONS ON EARTH: Microgravity is considered by the scientific community as a accelerated model for studying terrestrial osteoporosis. Results obtained in this space experiment will facilitate the understanding of genetic elements that protect people from osteoporosis. The targeted users are astronauts after a long-term space mission, elderly people (especially post-menopausal women), and patients after long-time immobilization. 

	PREVIOUS MISSIONS: MDS has flown on 2009 to ISS for a 91-day mission. 


STROMA Experiment Unit
Introduction

The Experiment Units STROMA have been used to study the behavior in microgravity of a variety of rodent and human cells, including immune system cells, endothelial cells, mesenchymal stem cells, breast cancer cells, thyroid cells, muscular cells, osteoclasts, macrophages, and retinal epithelial cells. The experimental procedures (cell culture growth, medium and other buffer changes and cell chemical fixation) on board of the ISS are conducted by the use of specific bioreactors (STROMA) designed by Kayser Italia taking advantage of incubator facilities on-board (KUBIK) or of the ASI BIOKON. The astronaut involvement is limited to the positioning of the bioreactors into the KUBIK incubator, while no operations other than activating a switch on the ASI BIOKON.
1. Description of the Experiment Units (EU)

a. Main Feature

[image: image19.jpg]The STROMA Experiment Unit is a device capable of performing automatic 2D cell culturing in microgravity. It is equipped with five reservoirs for chemicals (culture medium, washing buffer, fixatives, about 1.3 ml of buffers) and a culture chamber allowing growth of adherent cells on a provided support for coverslips. A fluidic path connects reservoirs to the culture chamber allowing fluid injection. The experiment timeline is electronically controlled, allowing a fully autonomous experimental protocol within the EU. At the end of the experiment the STROMA Experiment Unit can be stowed at controlled temperatures, up to -80°C. After stowage and re-entry on Earth, 2D cell cultures can be analysed by microscopy techniques as well as molecular biology-based approaches for genomic, transcriptomic and proteomic studies.
b. Summary of function
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Schematic of Insert’s Function:  First Medium re - fresh  (after 1rd activation)  

Each Experiment Unit is made of a semi-crystalline thermoplastic polymer with excellent mechanical and chemical resistance properties, biologically inert. Cross contamination among the chambers is avoided thanks to proper sealing gaskets. The EU itself provides one level of containment (LoC), that is increased to two by using KIC-SL containers class. The experiment is fully autonomous, all the actions are electrically controlled by a pre-deﬁned timeline uploaded on the on board microcontroller. Housekeeping data are recorded during the mission and downloaded at re-entry. On the whole, the actions performed by the fluidic system are achieved by preloaded springs activated by Shape Memory Alloy (SMA) actuators. Such mechanism releases the plungers inward displacing the fluids (fresh culture medium, wash buffers, chemical activators, or fixative such as RNALater) contained into the chemicals reservoirs toward the culture chamber (CC). A manifold channel connects each reservoirs to the CCs. Exhausted media and buffers are collected together in a separate volume compared to the culture chamber. 
c. Previous mission

 The Experiment Unis STROMA have been executed on human cells and  used in previous space mission, as shown in the following table:
	Experiment
	Description
	Mission /Launch

	STROMA
	Bone Marrow Stromal Cell Differentation in Microgravity
	2003 with Shuttle STS-107

	PITS
	Osteoclast cells
	2007 with Soyuz-U rocket Foton-M3 capsule

	MYO
	Muscular cells
	2007 with Soyuz-U rocket Foton-M3

	SPHINX
	Spaceflight of Huvec: an Integrated experiment
	2010 with Progress 40P

	CYTOSPACE
	Microgravity and cells: morphotype and phenotype correlation
	2015 with Space X-6

	NATO
	NAnoparticles based countermeasures for Treatment of microgravity induced Osteoporosis
	2015 with Space X-6

	ENDO
	 Endothelial cells
	2015 Soyuz 44S/Soyuz 42S

	SCD
	 Steam Cell differentiation
	2015 with the Columbus module

	CORM
	Retinal Lession Study
	2017 with Space X-12

	NANOROS
	Oxidative Stress
	2017 with Space X-12

	MYOGRAVITY
	Muscle cells
	2017 with Space X-12


More information on http://www.kayser.it/index.php/catalog
ROALD Experiment Unit
Introduction

The Experiment Units ROALD have been used to study the role of apoptosis and cell differentiation during human T-lymphocytes activation by mitogens in microgravity and human bone cells.  

The experimental procedures (cell culture growth, and buffers addition to the culture) on board of the ISS are conducted by the use of specific bioreactors (ROALD) designed by Kayser Italia taking advantage of incubator facilities on board (KUBIK) or of the ASI BIOKON. The astronaut involvement is limited to the positioning of the bioreactors into the KUBIK incubator, while no operations other than activating a switch on the ASI BIOKON.
1. Description of the Experiment Units (EU)
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Summary of Features

The ROALD Experiment Unit is a device capable of performing automatic cell culture of non-adherent cells (i.e. cells that grow in suspension), or cells attached to microbeads in microgravity. It is equipped with reservoirs for chemicals (culture medium, fixatives, about 2.0 ml) and a culture chamber allowing cell growth in suspension. The scientific protocol is led by the KEU-RO electronics following a predefined timeline. At the end of the experiment the ROALD Experiment Unit can be stowed at controlled temperatures, down to -80°C. After stowage and re-entry on Earth, cell cultures can be analyzed with molecular biology-based approaches for genomic, transcriptomic and proteomic studies or cytofluorimetry. 
b. Summary of function
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	Schematic of Insert’s Function


Each ROALD Experiment Unit (EU) is made of a semi-crystalline thermoplastic polymer with excellent mechanical and chemical resistance properties, biologically inert. Cross contamination among the fluids chambers are avoided due to proper sealing gaskets. The EU itself provides one Level of Containment (LoC) that is increased to two by using KIC-SL containers class. The experiment is fully autonomous; all the actions are electrically controlled by a predefined timeline uploaded into the on-board microcontroller. Housekeeping data are recorded during the mission and downloaded at reentry. 
The typical fluidic concept carries out the KEU-RO experimental protocol which relies on three main steps, i.e. cell activation, incubation, fixation. On the whole, the actions performed by the fluidic system are led by preloaded spring actuators activated by the control electronics. Such  mechanism pushes the pistons inward displacing the fluids (Activator or Fixative) contained into  the  chemicals  reservoirs  (Activator  or  Fixative  reservoir)  towards  the Culture Chamber (CC). Each CC is provided with a floating piston to allow an expandable volume for fluid injections. Short channels connect independently the reservoirs to the CCs so that cells are activated or fixed.
c.  Previous mission

The Experiments Units ROALD have been executed and used in previous space mission, as shown in the following table:
	Experiment
	Description
	Mission /Launch

	ROALD
	ROle of Apoptosis in Lymphocyte Depression
	2008 with Soyuz 17S

	RESLEM
	 Role of Endocannabinoid System in human Lymphocytes Exposed to Microgravity
	2011 with Soyuz 29S

	SERISM
	Reprogramming Stem Cells
	2017 with Space X-12


More information on http://www.kayser.it/index.php/catalog
IN SITU CL READER
	INVESTIGATION: IN SITU BIOANALYSIS

	TITLE: ISS Non-invasive Sample Investigation and results Transmission to ground with the Utmost easiness 

	PAO SUMMARY: Crew members on the International Space Station are continually monitored for health changes, and as part of these measurements, they have to collect biological fluid samples (e.g., blood, saliva) that are stored and returned to Earth later. In addition, other samples are also analysed upon return to Earth for a variety of applications, such as microbiological investigations or scientific research. The In Situ CL Reader is a portable device that can be easily employed by a crewmember to perform ultrasensitive imaging detection of bio- and chemiluminescence signals. When coupled with suitable analytical cartridges, the device can be exploited to enable direct real-time analysis of samples within the ISS, promptly providing the analysis results.

	RESEARCH SUMMARY:

· Humans living in space experience dramatic changes to their health, from weakened bone and muscle to reduced appetites and increased stress levels. Crew members send biological samples (e.g., blood, saliva) back to Earth for testing, but this is expensive and cumbersome and does not allow ground managers to address problems as they arise. In addition many other samples collected on board need to be analysed on Earth for scientific and safety purposes. This scenario is not possible on long-duration trips to Moon, Mars, asteroids or other distant exploration targets. 

· The In Situ CL Reader provides an ultrasensitive tool for real-time detection of photon emission arising from a bio- or chemiluminescent reaction. These are detection principles widely employed in miniaturized analytical assays and biosensors, providing highly specific and sensitive detection of target analytes/processes in complex matrices. 

· When coupled with suitable analytical cartridges, the In Situ CL Reader provides a portable, on board deployable device for digital imaging of emitted photons. The device is controlled through an on board laptop in which a dedicated software is installed for controlling acquisition parameters and storing acquired images until downloaded to Earth.

· In the frame of the In Situ Bioanalysis project, the CL Reader was part of an analytical system in which disposable cartridges were employed to collect and analyse saliva samples for determining the level of the stress hormone cortisol, thus providing a tool for real-time health checks during the mission. 

	RESEARCH DESCRIPTION: The In Situ Bioanalysis project aimed at the development of a miniaturized analytical device suitable for performing sensitive and specific quantitative measurement of biomarkers on biological fluid samples on the ISS. The analytical system consisted of (a) a series of disposable saliva collection devices and saliva analysis cartridges based on chemiluminescence immunoanalytical detection and (b) a chemiluminescence detection system (CL Reader) based on chemiluminescence imaging. While analytical cartridges were disposed after use, the In Situ CL Reader was left on board for future investigations. 

The CL reader, based on an ultrasensitive CCD camera, was developed and optimized as a ground prototype by the University of Bologna (Department of Chemistry “Giacomo Ciamician”), while the flight model was realized by ALTEC SpA (Turin, Italy).

Summary of Features: The CL Reader is based on an ultrasensitive, monochromatic CCD camera (ATIK 11000 by ATIK Cameras Limited, UK, https://www.atik-cameras.com/) that features a Kodak KAI-11002, 11.0 MP progressive scan sensor. The sensor has an array of 4008 x 2672 square pixels (9.0 μm x 9.0 μm) with micro lenses, providing high sensitivity (dark current 0.03 electrons/sec at -20°C) and large full well capacity (well depth 60,000 electrons), thus resulting in high dynamic range. To improve sensitivity the sensor is cooled with a two-stage thermoelectric Peltier element, which allows a set-point temperature regulation down to 38°C below ambient temperature.

The COTS ATIK camera has been equipped with a specially designed aluminium dark box to retain analytical cartridges during the signal acquisition (a foam element is inserted in the cover of the dark box) and to avoid interference from ambient light during measurement. Inside the dark box, a PMMA optical faceplate provided the optical interface between the CCD sensor and the analytical cartridge. The optical faceplate drives the emitted photons to the CCD sensor with negligible loss of resolution and high photon collection efficiency, also providing thermal insulation of the CCD sensor. The overall dimensions of the analytical cartridge (to fit inside the dark box) are 150 x 115 x 25 mm, while the cartridge area imaged by the optical faceplate (slightly off-centred on the cartridge) is at least 20 x 20 mm. 

Summary of Functions: The CL Reader is powered via a AC Main Power Adapter connected to the UOP/SUP using the 120VDC ISS power inverter (Cobalt Blue). The control and data acquisition system (a SSC Laptop connected via USB 2.0 to the CL Reader) has the task of controlling the camera settings, e.g., sensor temperature, image resolution and acquisition time (programmed image acquisition sequences are possible), and storing image data (FITS and TIFF format, monochrome, 16 bits depth).
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	PROJECT TYPE: Payload 

	OPERATIONS LOCATION: ISS Inflight 

	BRIEF RESEARCH OPERATIONS: The crewmember will collect the sample of interest and analyse it employing a dedicated cartridge in which the analytical signal is a photon emission in the visible range (typically, from bio- or chemiluminescence). However, any other optical signal can be detected, as long as all the appliances required to elicit the photon emission (e.g., laser or other photoexcitation source for fluorescence, electrodes for electrogenerated chemiluminescence) and, if required, filters or other wavelength selection are contained in the cartridge. Reader power and USB cables will be connected, then the dedicated software will be started, and camera operational parameters will be set. The crewmember will insert the analytical cartridge into the CL reader dark box and start the reading procedure. Acquired images will be stored, then downloaded to Earth

OPERATIONAL REQUIREMENTS: The set up and operation of the CL Reader requires one crew member. An ATIK proprietary software (Artemis Capture, v. 4.5.0.0) for setting camera operational parameters and storing digital images as *.fts or *.tif files. Power cable and USB cable employed for laptop connection are available on board. 

	OPERATIONAL PROTOCOLS: To employ the CL Reader for acquiring photons emission from a dedicated analytical cartridge, the crewmember will:

- connect CL Reader power adapter cable to GFCI cable and 120Vdc to 120Vac Power Inverter; 

- connect CL Reader-USB-to-laptop cable

- start the CL Reader software and set the camera operational parameters. 

- insert the analytical cartridge into the CL reader dark box

- start the acquisition

Acquired images will be stored until downloading to Earth

 

	

	APPLICATIONS IN SPACE: Biological samples obtained aboard the ISS need to be frozen and stored on board before being returned to Earth, in controlled conditions, for analysis. This procedure complicates the operation and design of the experiment. The withdrawal of the Space Shuttle fleet has introduced a real "bottleneck" in this process. Additionally, in view of planetary exploration, it becomes impossible to apply such a scenario, for example in a mission to Mars. The CL Reader device, accompanied by appropriate allocation of analytical cartridges, is a valuable resource for onboard analyses. 

	APPLICATIONS ON EARTH: A miniaturized analytical device that can be easily employed anywhere to quantitatively detect target molecules in non-invasively collected biological samples would benefit health care workers on Earth, from emergency medical technicians on call, to small rural clinics in developing countries.


ALLEGATO 2 – Principali documenti di requisito
Safety Requirements Documents

a. SSP 51700 + DCN003 “Payload Safety Policy and Requirements for the International Space Station “
b. SSP 30599 “Safety Review Process”
c. JSC 26943 “Guidelines for the preparation of payload flight safety data packages and hazard reports”
d. NSTS/ISS 18798 “Interpretations of NSTS/ISS Payload Safety Requirements”
Standard Requirements Documents (lista parziale)

e. SSP 54100 Increment Definitions and Requirements Document (IDRD)
f. SSP 57000,  “Pressurized Payloads Interface Requirements Document”

g. SSP 57003,  “Attached Payload Interface Requirements Document”

h. SSP 50835 lSS Pressurized Volume Hardware Common Interface Requirements Document
Allegato 3:
Modello di Investigation Summary Form (ISF)

[image: image16.emf]Allegato 3   (ISF_template).docx


Allegato 4:
Modello di 1-pager

[image: image17.emf]Allegato 4  (Template_1-pager).xlsx


Allegato 5:
Modello di Mini-ED


[image: image18.emf]Allegato 5  (Mini-ED  template).docx
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MINI ED FOR ACRONYM 





PURPOSE

This document was developed to collect and properly document the baseline data collection (BDC) and data sharing requirements for experiments not managed by the Johnson Space Center International Space Station Medical Project (JSC/ISSMP), but that utilize United States Operating Segment (USOS) crewmember subjects.  The document will aid the JSC ISSMP Increment Science Coordinator (ISC) in understanding the experiment’s requirements and the information will flow into the BDC Plan, Informed Consent Briefing (ICB) overview, and Data Sharing Plan (DSP).

Instructions on how to fill out each field in the following tables are provided in Appendix A to assist the Principal Investigator (PI) in filling out the tables for his/her experiment. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]It is important that the requirements documented in these tables match the research protocol approved by the applicable institutional review boards (IRB).  Once the ICB has been conducted, protocol changes will require a delta-ICB and crew consent form re-signature.

Note:	PIs should assume that BDC rooms will be completely empty for each BDC session.  The size of the room and all hardware needed (e.g., sinks, refrigerators, gloves, etc.) should be documented in the Hardware or Facility Requirements section of the Preflight/Postflight BDC tables. ISSMP will indicate its ability to furnish hardware or facility requirements that are requested from ISSMP resources. A response of “wilco” indicates that ISSMP can and will provide the requested resource. A “nowilco” indicates ISSMP cannot or will not accommodate the request, which will become the responsibility of the experiment’s sponsor.



CONFIGURATION MANAGEMENT OF MINI ED

After initial signature, changes to this document will be controlled by the Lead Increment Science Coordinator in coordination with the International Partner (IP) BDC Coordinator and/or Payload Integration Manager/Research Program Office (PIM/RPO) representative (hereinafter referred to as BDC Representative) and PI. Changes affecting OZ resource requirements must first be approved in programmatic documents via Change Evaluation Form (CEF) before being changed in the Mini ED and implemented. BDC and data sharing will be implemented/managed through the increment specific plans.




ROLES, RESPONSIBILITIES, AND EXPECTATIONS

Applicable to human life sciences research projects requiring BDC (e.g., ESA/JAXA/CSA and some NASA sponsored payloads) that are not managed by JSC/ISSMP. All projects managed directly by ISSMP will complete nominal documentation as required.

		

		BDC Rep.

		PI

		ISC

		Comments



		RPWG Inputs for inclusion on Increment complement (manifest inputs, crew time inputs, BDC time inputs, etc.)

		X

		X

		

		



		IDRD Annex 5 Review

		X

		X

		X[footnoteRef:1]  [1:  Only responsible for review of BDC Session times.] 


		



		Mini-ED inputs

		X

		X

		

		



		CPHS submittal and renewal

		X

		X

		

		BDC Representative should provide status to ISC regarding approval status 



		HRMRB submittal and renewal

		X

		X

		

		BDC Representative should provide status to ISC regarding approval status



		Applicable IP IRB submittal and renewal

		X

		X

		

		BDC Representative should provide status to ISC regarding approval status



		ICB scheduling

		

		

		X

		



		ICB briefing presentation development for individual project

		X

		X

		

		



		ICB notebook development – to include presentation for each experiment as well as BDC schedule

		

		

		X

		



		TRR Package development

		X

		X

		

		ISC will provide example documentation if requested.



		Scheduling of TRR 

		

		

		X

		



		Conduct of TRR and Action closure

		X

		X

		

		



		BDC Schedule review/input

		X

		X

		

		



		BDC Plan development

		

		

		X

		



		BDC Plan inputs/review

		X

		X

		

		



		Data Sharing Plan development

		

		

		X

		



		Data Sharing Plan input/review

		X

		X

		

		



		IP BDC Session Scheduling (JSC and GCTC)

		

		

		X

		



		IP BDC Session Scheduling at IP Location

		X

		

		

		BDC Representative should inform ISC of session date, time, and as-run duration



		BDC Session coordination 

		X

		

		X

		



		Inputs for as-run BDC times

		X

		X

		

		



		Tracking of as-run BDC times

		X

		

		X

		



		Data distribution to PI – only applicable to data requested via data sharing from NASA Space Medicine division or other investigations

		

		

		X

		



		Badging @ JSC/KSC/Dryden

		X

		

		

		












Communication: In order to maintain consistency across increments, allow for accurate documentation of PI requirements, and to ensure that the BDC Representative is aware of all activities, the following flow will be standard practice for all increments.  Any and all inputs/documents that are required by the ISC will nominally flow from the PI to the BDC Representative to the ISC. The BDC Representative is expected to function as a liaison between the PI and ISC. However, if direct communication between the ISC and PI is necessary or does occur, such communication should always include the BDC Representative to ensure that all parties have the same information. If issues with potential science impacts are discussed, it will be the responsibility of the BDC Representative to inform and include the IP Project Scientist in the discussions.

Responsibilities of the BDC Representative /PI: It is the responsibility of the BDC Representative and PI to ensure that all required documentation and inputs necessary for inclusion on an increment research complement are completed as required to support BDC/ICB/Data Sharing milestones or deliverables.   

For example, in order for a crew to be briefed on a research protocol, JSC Institutional Review Board (IRB), Human Research Multilateral Review Board (HRMRB), and applicable IP IRB approvals must be obtained and those approvals must be up to date at the time of the crew briefing.  If approvals are not current, the experiment will not be included in the briefing, and either a delay in the briefing or a delta briefing will need to be requested.    

Responsibilities of the ISC: It is the responsibility of the ISC to schedule and coordinate all activities that relate to BDC and Data Sharing.  Outside of BDC (includes performance of ICB) and data sharing, all other activities, inputs, and requirements levied upon the project for inclusion on a particular increment are the responsibility of the PI and the BDC Representative.  To aid the BDC Representative and PI in meeting deadlines for the planned schedule of activities, the ISC will provide them with a schedule of targeted dates for activities such as JSC IRB, HRMRB, ICB, BDC, data sharing, etc.  However, it should be noted that if any milestones or deadlines for activities in relation to BDC, ICB, and data sharing are missed by the BDC Representative /PI, the ISC will only reschedule activities or delay the release of documents if it can be easily accommodated.  For example, if the BDC Representative /PI does not submit the documents required for performance of an ICB by the due date, the ISC will only schedule a delta briefing if the crew schedule can accommodate it, and if it does not require a significant amount of rework/coordination by the ISC.
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ACRONYMS AND ABBREVIATIONS

(to be updated)



0g	Zero Gravity

1-g	1 Gravity



ASI	Agenzia Spaziale Italiana (Italian Space Angency)



BDC	Baseline Data Collection

BDCF	Baseline Data Collection Facility



CEF	Change Evaluation Form

Co-I	Co-Investigator

CPHS	Committee for the Protection of Human Subjects

CSA	Canadian Space Agency



DSP	Data Sharing Plan



ED	Experiment Document

ESA	European Space Agency

FD1	Flight Day 1



GCTC	Gagarin Cosmonaut Training Center

GSP	Ground Support Personnel



HRMRB	Human Research Multilateral Review Board



ICB	Informed Consent Briefing

ID	Identification

IDRD	Integrated Data Requirements Document

IP	International Partner

IRB	Institutional Review Board

ISC	Increment Science Coordinator



JAXA	Japan Aerospace Exploration Agency

JSC	Johnson Space Center



KSC	Kennedy Space Center



L-	Launch minus



Min	Minutes



N/A	Not Applicable

Nowilco	ISSMP cannot accommodate request

Ops	Operations

USOS	United States Operating Segment



PI	Principal Investigator

PIM	Payload Integration Manager



R+	Return Plus

RPWG	Research and Planning Working Group



U.S.	United States



Wilco	ISSMP will provide requested resource
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		TABLE 1   EXPERIMENT OVERVIEW



		Investigation Title

		ACRONYM – Investigation Name





		Ops Name

		

		Subjects Required

		



		

		Name

		Address

		E-mail

		Fax

		Telephone



		Principal Investigator

		

		

		

		

		



		Co-Investigator

		

		

		

		

		



		Co-Investigator

		

		

		

		

		



		Co-Investigator

		

		

		

		

		



		Name and Address of Organization Conducting the Research



		



		Sponsoring Agency



		ASI









Destination of table information: BDC plan, DSP, IRB package and ICB presentations
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1



		[bookmark: _Toc99942351][bookmark: _Toc128381837][bookmark: _Toc449021102]TABLE 2   EXPERIMENT SUMMARY



		Experiment Type

		[bookmark: Check2]|X| Pre-flight, In-flight, & Post-flight

|_| Pre/Post Only

|_| In-flight Only



		Experiment Description



		



		Objectives



		



		Relevance to Space and/or Earth-based Research



		



		Baseline Data Collection Summary



		Pre-flight and post-flight data collection will include: 









		In-flight Operations Summary



		









Destination of table information: One page summary used in DSP.
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2



		[bookmark: _Toc99942352][bookmark: _Toc128381838]TABLE 3 OPERATIONAL OVERVIEW 



		Preflight

		Session Time

(1 g minutes)

		In-flight

		Crew Time

(0 g minutes)

		Postflight

		Session Time

(1 g minutes)



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		Total Crew Time (minutes)

		

		Total Crew Time (minutes)

		

		Total Crew Time (minutes)

		





Destination of table information: IRB package and ICB overview presentation



Footnotes:
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2



3



		[bookmark: _Toc449021104]TABLE 3.1-1   PREFLIGHT EXPERIMENT SESSION OVERVIEW 



		Session Title

		

		Medical Monitoring

		

		Session ID

		



		Schedule

		

		Session Time (min)

		

		Location

		[bookmark: Check4]|_|  JSC  	|_| GCTC  or |_| EAC   

|_|  KSC   	|_|  DFRC 



		Session Scenario  



		



		No.

		Session Flow

		Projected Time (min)



		1. 

		

		15



		2. 

		

		10



		3. 

		

		35



		Scheduling Constraints



		



		Session Constraints



		



		Session Unique Information



		



		Hardware

		[bookmark: Check9]|_| Yes    |_| No

		Software

		 |_|Yes   |_|  No



		Samples

		|_| Yes    |_| No

		Measurements

		 |_| Yes  |_| No





		Facility Requirements

		Timeframe for Facility Access



		

		



		Hazardous Waste

		



		Gas Mixtures

		



		If a Launch Slip of 

		

		days occurs, the L-

		

		Session(s) will need to be repeated 



		Comments:

		





Destination of table information: BDC Plan




		
TABLE 3.2-1   POSTFLIGHT EXPERIMENT SESSION OVERVIEW 



		Session Title

		

		Medical Monitoring

		

		Session ID

		



		Schedule

		

		Session Time (min)

		

		Location

		|_|  JSC  	|_| GCTC  or |_| EAC   

|_|  KSC   	|_|  DFRC 



		Session Scenario



		



		No.

		Session Flow

		Projected Time (min)



		1. 

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		Scheduling Constraints



		



		Session Constraints



		



		Session Unique Information



		



		Hardware

		|_| Yes   |_| No

		Software

		|_| Yes    |_| No



		Samples

		|_| Yes   |_| No

		Measurements

		|_| Yes    |_| No



		Facility Requirements

		Timeframe for Facility Access



		

		



		Hazardous Waste

		



		Gas Mixtures

		



		For a mission greater than 

		

		days in duration, this session should be performed.



		Comments:

		





Destination of table information: BDC Plan


		[bookmark: _Toc128381841][bookmark: _Toc449021106]
TABLE 3.3   SAMPLES



		Samples Acquired

		Session ID(s)

		Units

		Volume/ Accuracy

		Comments



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		







Destination of table information: IRB package and DSP

[bookmark: _Toc128381842]


		[bookmark: _Toc449021107]TABLE 3.4   MEASUREMENTS



		Measurement Name

		Session ID(s)

		Units

		Range

		Accuracy

		Sample  Rate

		Acquisition Method

		Comments



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		







Destination of table information: DSP




TABLE 3.5   SHARED MEASUREMENTS



		Measurement Name

		Timeframe (P, I, R)

		Type/Format of Data

		Comments



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





Destination of table information: DSP




















		[bookmark: _Toc99942371][bookmark: _Toc128381843][bookmark: _Toc449021108]
TABLE 4   BASELINE DATA COLLECTION HARDWARE AND SOFTWARE

		



		Hardware/Software Item

		Session ID(s)

		Total Qty.

		Provided By

		Location and Dates for BDC Activities

		ISSMP Wilco/

Nowilco/

N/A



		

		

		

		

		JSC

		KSC

		Dryden 

		Russia 

		EAC

		



		

		

		

		

		Scheduled Days

		Qty.

		Scheduled Days

		Qty.

		Scheduled Days

		Qty.

		Scheduled Days

		Qty.

		Scheduled Days

		Qty.

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		








		TABLE 5   TRAINING SUMMARY



		Session Title

		Timeframe

		Session Duration

		Required No. of Sessions

		Location of Training



		

		

		

		

		









Destination of table information: IRB package and ICB overview presentation
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		Document Guidelines

· Please make every attempt to write text in present tense where applicable. 

· [IDRD] indicates the field is required for the Increment Definition and Requirements Document Annex 5: Payload Tactical Plan, Table 3.0. 

· Please note: After Baseline, a CEF must be submitted in order to change an [IDRD] field.

· [nasa.gov] indicates the field appears on the website http://www.nasa.gov/iss-science/.

· To check a box: double click > default value = checked > ok.

· Submit completed form to the RPWG. 







Investigation/Research Common Data

(Required for All Investigations)



Investigation Name [IDRD] [nasa.gov]: [ACRONYM]



Investigation Title [nasa.gov]: 



OpNom [nasa.gov]: 



Principal Investigator: If there are additional Principal Investigators, please copy, paste, and fill in for each Principal Investigator.

· First Name [nasa.gov]: 

· Last Name [nasa.gov]: 

· Email: 

· Phone: 

· Mailing Address: 

· Credentials (M.D., Ph.D., M.S., etc.) [nasa.gov]: 

· Institution [nasa.gov]: 

· Investigator Location [nasa.gov]: 

· Institution Type: 



Investigation Summary Form

(New Investigations Only – NO PROPRIETARY INFORMATION)





Page 1 of 5



|_| Academia

|_| Government

[bookmark: Check8]|_| Industry

|_| Military

|_| Nonprofit

|_| Space Agency





Co-Investigator/Collaborator: If there are additional Co-Investigators/Collaborators, please copy, paste, and fill in for each Co-Investigator/Collaborator. 

· First Name [nasa.gov]: 

· Last Name [nasa.gov]: 

· Email: 

· Phone: 

· Mailing Address: 

· Credentials (M.D., Ph.D., M.S., etc.) [nasa.gov]: 

· Institution [nasa.gov]: 

· Investigator Location [nasa.gov]: 

· Institution Type: 

Investigation Summary Form

(New Investigations Only – NO PROPRIETARY INFORMATION)
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|_| Academia

|_| Government

|_| Industry

|_| Military

|_| Nonprofit

|_| Space Agency







		Person publically credited as source of this 

		



		information:

		First Name Last Name









Contact: 

·  Primary Contact responsible for scientific content of this form: 

· First Name: 

· Last Name: 

· Email: 

· Phone: 



· Secondary Contact:

· First Name: 

· Last Name: 

· Email:   

· Phone: 









Developer(s) [nasa.gov]: 



Sponsoring Space Agency [IDRD] [nasa.gov]: Space agency responsible for the implementation of the investigation.   

|_| Canadian Space Agency (CSA)

[bookmark: Check10]|_| European Space Agency (ESA)

|_| Japan Aerospace Exploration Agency (JAXA)

[bookmark: Check12]|_| National Aeronautics and Space Administration (NASA)

|_| Roscosmos



Sponsoring Organization [nasa.gov]: NASA Investigations Only - Official name of the NASA organization responsible for sponsoring the research for flight.

|_| Human Exploration and Operations Mission Directorate (HEOMD)

|X| Italian Space Agency (ASI)

|_| NASA Education (EDU)

|_| National Laboratory (NL)

|_| National Laboratory - Department of Defense (NL-DoD)

|_| National Laboratory - Department of Energy (NL-DOE)

|_| National Laboratory - National Institute of Standards and Technology (NL-NIST)

|_| National Laboratory - National Institutes of Health (NL-NIH) 

|_| National Laboratory - National Science Foundation (NL-NSF)

|_| National Laboratory - U.S. Agency for International Development (NL-USAID)

|_| National Laboratory - U.S. Department of Agriculture (NL-USDA) 

|_| National Laboratory Education (NLE)

|_| Science Mission Directorate (SMD)

|_| Technology Demonstration Office (TDO)



Research Benefits [nasa.gov]: Does the research have potential benefits in the following areas? (Choose all that apply.) 

|_| Earth Benefits

|_| Scientific Discovery 

|_| Space Exploration



Increment(s) [IDRD] [nasa.gov]:



Number of Investigations: One. 



PAO Summary (“Research Objectives” in IDRD) [IDRD] [nasa.gov]: Short, concise description of the investigation (no more than 3 sentences) summarizing what research is being done and why.  Information must be written on an 8th grade level. Information is used in reports for NASA Headquarters, Congress, Crew Briefings and Press Kits.





Research Overview [nasa.gov]: Bulleted list slightly more detailed than the PAO summary, written on the 8th grade level.  The Research Overview should highlight why the research is needed, what the research accomplishes, and what the impact of the research is. Information is used in the Research and Planning Working Group (RPWG) Planning process and Crew Briefings.



Space Applications [nasa.gov]: Information on how this investigation supports/benefits the space program.



Earth Applications [nasa.gov]: Information on how this investigation supports/benefits people on Earth. 





Category [IDRD] [nasa.gov]: The investigation is classified within one research category. 

Subcategory [nasa.gov]:  The investigation is classified within one research subcategory. 



		

		|_| Biology and Biotechnology



		

		

		|_| Animal Biology – Invertebrates

		|_| Microbiology



		

		

		|_| Animal Biology – Vertebrates

		|_| Microencapsulation



		

		

		|_| Cellular Biology

		|_| Plant Biology



		

		

		|_| Macromolecular Crystal Growth

		|_| Vaccine Development







		

		|_| Earth and Space Science



		

		

		|_| Astrobiology

		|_| Earth Remote Sensing



		

		

		|_| Astrophysics

		|_| Heliophysics







		

		|_| Educational Activities and Outreach



		

		

		|_| Classroom Versions of ISS Investigations

		|_| Educational Demonstrations



		

		

		|_| Commercial Demonstrations

		|_| Engineering Education



		

		

		|_| Cultural Activities

		|_| Student-Developed Investigations



		

		

		|_| Educational Competitions

		







		

		|_| Human Research



		

		

		|_| Bone and Muscle Physiology

		|_| Human Microbiome



		

		

		|_| Cardiovascular and Respiratory Systems

		|_| Immune System



		

		

		|_| Crew Healthcare Systems 

		|_| Integrated Physiology and Nutrition



		

		

		|_| Dental Health

		|_| Nervous and Vestibular Systems



		

		

		|_| Habitability and Human Factors

		|_| Radiation Impacts on Humans



		

		

		|_| Human Behavior and Performance

		|_| Vision







		

		|_| Physical Science



		

		

		|_| Combustion Science

		|_| Fundamental Physics



		

		

		|_| Complex Fluids

		|_| Materials Science



		

		

		|_| Fluid Physics

		







		

		|_| TBD: To Be Defined Based on Selected Science Objectives







		

		|_| Technology Development and Demonstration



		

		

		|_| Air, Water and Surface Monitoring

		|_| Power Generation/Distribution Systems



		

		

		|_| Avionics and Software

		|_| Propulsion Systems



		

		

		|_| Characterizing Experiment Hardware

		|_| Radiation Measurements and Shielding



		

		

		|_| Communications and Navigation

		|_| Repair and Fabrication Technologies



		

		

		|_| EVA Systems

		|_| Robotics



		

		

		|_| Fire Suppression and Detection

		|_| Small Satellites and Control Technologies



		

		

		|_| Food and Clothing Systems

		|_| Space Structures



		

		

		|_| Imaging Technology

		|_| Spacecraft and Orbital Environments



		

		

		|_| Life Support Systems and Habitation

		|_| Spacecraft Materials



		

		

		|_| Microbial Populations in Spacecraft

		|_| Thermal Management Systems



		

		

		|_| Microgravity Environment Measurement

		







Hardware Description [IDRD]: Contains the name of the hardware item(s) used to perform the research and a brief description that indicates, in general terms, the hardware’s size and function.





Unique Payload Constraints [IDRD]:  A brief description of the operational requirements and constraints needed to implement the investigation.





Imagery [nasa.gov]: Submit images, drawings, and graphical data separately in a high resolution (1MB or larger) .jpg format with the completed Investigation Summary Form.  Image caption should have a detailed description of the image contents, activity occurring in the image, a NASA number if available, names of the individuals in the image, and image credit information. The primary image is used for communication projects. Images of the investigation on the ISS will be added following operation.





Primary Image Caption: Logo of the MULTI-TROP project







Additional Image 1: 



Additional Image 2: 



Additional Image 3: 
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Operations Location: Indicates where the investigation is performed.



|_|  Ascent Only

|_|  Descent Only

|_|  ISS Internal

|_|  ISS External – Attached

|_|  ISS External – Deployed

|_|  Pre/Postflight

|_|  Sortie



Brief Research Operations:  



· Pre-flight: 

· In-flight: 

· Post-flight:



Previous Missions [nasa.gov]: None.
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