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A. Solicitations

Previously released solicitations with project selection in FY22:
e NLRA 2021-7: Technology Advancement and Applied Research on the ISS National Lab
e MassChallenge Technology in Space Prize
e NASA Vascular Tissue Challenge

Solicitations released in FY22 with project selection in FY22:

e NASA Selects Proposals to Enable Manufacturing In Space for Earth

e NLRA 2022-3: In-Space Production Applications: Tissue Engineering and Biomanufacturing

e |SS National Lab Sustainability Challenge: Beyond Plastics

e NSF/CASIS 2022 Collaboration on Tissue Engineering and Mechanobiology on the ISS to Benefit Life on
Earth
NLRA 2022-5: Technology Advancement and Applied Research Leveraging the ISS National Lab (Cycle 1)
NSF/CASIS 2022 Collaboration on Transport Phenomena Research on the ISS to Benefit Life on Earth
NLRA 2022-6: In-space Production Applications: Advanced Materials and Manufacturing
NLRA 2022-7: Leveraging the ISS National Lab to Enable Digital Engagement For K-12 and Higher
Education

Solicitations released in FY22 with project selection expected in FY23:
e NLRA 2022-5: Technology Advancement and Applied Research Leveraging the ISS National Lab (Cycle 2)
e NLRA 2023-1: Technology Advancement and Applied Research Leveraging the ISS National Lab



https://www.issnationallab.org/research-on-the-iss/solicitations/nlra2021-7/
https://www.issnationallab.org/iss360/masschallenge-technology-in-space-startup-awards/
https://www.nasa.gov/press-release/teams-engineer-complex-human-tissues-win-top-prizes-in-nasa-challenge
https://www.nasa.gov/mission_pages/station/research/news/nasa-selects-phase-1-proposals-for-inspa
https://www.issnationallab.org/research-on-the-iss/solicitations/nlra-2022-3-in-space-production-applications-tissue-engineering-and-biomanufacturing/
https://www.issnationallab.org/research-on-the-iss/2022sustainabilitychallenge/
https://www.issnationallab.org/research-on-the-iss/solicitations/rfp2022-2/
https://www.issnationallab.org/research-on-the-iss/solicitations/rfp2022-2/
https://www.issnationallab.org/research-on-the-iss/solicitations/nlra2022-5/
https://www.issnationallab.org/research-on-the-iss/solicitations/rfp2022-1/
https://www.issnationallab.org/research-on-the-iss/solicitations/nlra2022-6/
https://www.issnationallab.org/research-on-the-iss/solicitations/nlra2022-7/
https://www.issnationallab.org/research-on-the-iss/solicitations/nlra2022-7/
https://www.issnationallab.org/research-on-the-iss/solicitations/nlra2022-5/
https://www.issnationallab.org/research-on-the-iss/solicitations/nlra2023-1/

B. ISS National Lab Commercial Facilities

Institution

ISS Commercial Facilities

Location

Engineering

Aegis Aerospace Inc. @ MISSE Flight Facility e On Station e External
BioServe Space e Space Automated Bioproduct Lab (SABL) e On Station e Internal
Technologies e Space Automated Laboratory Incubator (SALI) e On Station e Internal
Craig Technologies e Space Station Integrated Kinetic Launcher for e On Station e External
Orbital Payload Systems (SSIKLOPS)*
e Flight Test Platform (FTP) e Launch on Demand |e External
HNu Photonics, LLC ® Mobile Spacelab e Launch on Demand |e Internal
LaMont Aerospace © STaARS-EF-1 e On Station e Internal
Nanoracks, LLC e Nanoracks Mainframe Alpha (Nanode) e On Station e Internal
e Nanoracks CubeSat Deployer (NRCSD) e On Station e External
e Nanoracks External Platform (NREP) e On Station e External
e Nanoracks Plate Reader e On Station e Internal
e Nanoracks Kaber MicroSat Deployer (Kaber) e On Station e External
e BISHOP Airlock e On Station e External
e Nanoracks BlackBox e Launch on Demand |e Internal
ProXops, LLC e Faraday Research Facility e Launch on Demand |e Internal
Redwire Space e Additive Manufacturing Facility (AMF) e On Station e Internal
Rhodium Scientific e Rhodium Science Chambers e Launch on Demand |e Internal
SEOPS, LLC e SlingShot e Launch on Demand | External
Space Tango e Tangolab e On Station e Internal
e Powered Ascent Utility Locker (PAUL) e Launch on Demand |e Internal
Techshot e ADvanced Space Experiment Processor e Launch on Demand |e Internal
(ADSEP)
e Multi-use Variable-gravity Platform e On Station e Internal
e BioFabrication Facility (BFF) e On Station e Internal
Teledyne Brown e Multi-User System for Earth Sensing (MUSES) ® On Station e External

*Management of facility transferred from NASA
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Ali RH, Kashefi AK, Gorman AC, et al. Automated Identification of Astronauts on Board the
International Space Station: A Case Study in Space Archaeology. Acta Astronautica. 2022;200:262—69.
Aguilar M, Cavasonza LA, Ambrosi G, et al. Periodicities in the Daily Proton Fluxes from 2011 to 2019
Measured by the Alpha Magnetic Spectrometer on the International Space Station from 1 to 100 GV.
Phys Rev Lett. 2021;127(27):271102.

Alonzo M, Khoury RE, Nagiah N, et al. 3D Biofabrication of a Cardiac Tissue Construct for Sustained
Longevity and Function. ACS Appl Mater Interfaces. 2022;14(19):21800-21813.

Ariane Z, Adam G, Maupin KA, et al. Systemic Effects of BMP2 Treatment of Fractures on Non-Injured
Skeletal Sites during Spaceflight. Front Endocrinol. 2022;13:910901.

Averesch NJH, Shunk GK, Kern C. Cultivation of the Dematiaceous Fungus Cladosporium
sphaerospermum Aboard the International Space Station and Effects of lonizing Radiation. Front
Microbiol. 2022;13:877625.

Chen S, Hatch J, Luck A, et al. Detection of DNA Microsatellites Using Multiplex Polymerase Chain
Reaction Aboard the International Space Station. Gravit Space Res. 2021;9(1):164-170.

Cordero RJ, Dragotakes Q, Friello PJ, et al. Melanin protects Cryptococcus neoformans from spaceflight
effects. Environ Microbiol Rep. 2022;14(4):679-685.

Dinesh B, Corbin T, Narayanan R. Thin-film Rayleigh—Taylor instability in the presence of a deep
periodic corrugated wall. J Fluid Mech. 2022;931;R5.

Drago VN, Devos JM, Blakeley MP, et al. Microgravity crystallization of perdeuterated tryptophan
synthase for neutron diffraction. npj Microgravity. 2022;8:13.

Forghani P, Rashid A. Carfilzomib Treatment Causes Molecular and Functional Alterations of Human
Induced Pluripotent Stem Cell-Derived Cardiomyocytes. J Am Heart Assoc. 2021;10:e022247.

Ganesh A, Pillai DS, Narayanan R. Effect of low-frequency AC forcing on the morphological instability
arising in electrodeposition. J Eng Math. 2022;132(16).

Griger S, Sands |, Chen Y. Comparison between Janus-Base Nanotubes and Carbon Nanotubes: A
Review on Synthesis, Physicochemical Properties, and Applications. Int J Mol Sci. 2022;23(5):2640.
Henrich M, Ha P, Wang Y, et al. Alternative splicing diversifies the skeletal muscle transcriptome during
prolonged spaceflight. Skelet Muscle. 2022;12(1):11.

Hu C, Ayan B, Chiang G, et al. Comparative Effects of Basic Fibroblast Growth Factor Delivery or
Voluntary Exercise on Muscle Regeneration after Volumetric Muscle Loss. Bioengineering (Basel).
2022;9(1):37.

Khanna A, Ayan B, Undieh A, et al. Advances in three-dimensional bioprinted stem cell-based tissue
engineering for cardiovascular regeneration. J Mol Cell Cardiol. 2022;169:13-27.

Khanna A, Zamani M, Huang NF. Extracellular Matrix-Based Biomaterials for Cardiovascular Tissue
Engineering. J Cardiovasc Dev Dis. 2021; 8(11):137.

Khoury RE, Nagiah N, Mudloff JA, et al. 3D Bioprinted Spheroidal Droplets for Engineering the
Heterocellular Coupling between Cardiomyocytes and Cardiac Fibroblasts. Cyborg and Bionic Syst.
2021;2021:9864212.



https://www.sciencedirect.com/science/article/pii/S0094576522004210
https://www.sciencedirect.com/science/article/pii/S0094576522004210
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.271102
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.271102
https://pubs.acs.org/doi/abs/10.1021/acsami.1c23883
https://pubs.acs.org/doi/abs/10.1021/acsami.1c23883
https://www.frontiersin.org/articles/10.3389/fendo.2022.910901/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.910901/full
https://www.frontiersin.org/articles/10.3389/fmicb.2022.877625/full
https://www.frontiersin.org/articles/10.3389/fmicb.2022.877625/full
https://sciendo.com/article/10.2478/gsr-2021-0013
https://sciendo.com/article/10.2478/gsr-2021-0013
https://sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/1758-2229.13078
https://sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/1758-2229.13078
https://www.cambridge.org/core/journals/journal-of-fluid-mechanics/article/abs/thinfilm-rayleightaylor-instability-in-the-presence-of-a-deep-periodic-corrugated-wall/4DBB56DE8B1C3ED16376F3E8D910F895
https://www.cambridge.org/core/journals/journal-of-fluid-mechanics/article/abs/thinfilm-rayleightaylor-instability-in-the-presence-of-a-deep-periodic-corrugated-wall/4DBB56DE8B1C3ED16376F3E8D910F895
https://www.nature.com/articles/s41526-022-00199-3
https://www.nature.com/articles/s41526-022-00199-3
https://www.ahajournals.org/doi/10.1161/JAHA.121.022247
https://www.ahajournals.org/doi/10.1161/JAHA.121.022247
https://www.researchgate.net/publication/357468107_Effect_of_low-frequency_AC_forcing_on_the_morphological_instability_arising_in_electrodeposition
https://www.researchgate.net/publication/357468107_Effect_of_low-frequency_AC_forcing_on_the_morphological_instability_arising_in_electrodeposition
https://www.mdpi.com/1422-0067/23/5/2640
https://www.mdpi.com/1422-0067/23/5/2640
https://pubmed.ncbi.nlm.nih.gov/35642060/
https://pubmed.ncbi.nlm.nih.gov/35642060/
https://www.mdpi.com/2306-5354/9/1/37
https://www.mdpi.com/2306-5354/9/1/37
https://www.sciencedirect.com/science/article/abs/pii/S0022282822000839
https://www.sciencedirect.com/science/article/abs/pii/S0022282822000839
https://www.mdpi.com/2308-3425/8/11/137
https://www.mdpi.com/2308-3425/8/11/137
https://spj.sciencemag.org/journals/cbsystems/2021/9864212/
https://spj.sciencemag.org/journals/cbsystems/2021/9864212/

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Kim M, Waddell KA, Sunderland PB, et al. Spherical gas-fueled cool diffusion flames. Proc Combust Inst.
2022;In Press.

Lam MA, Khusid B, Kondic L, Meyer WV. Role of diffusion in crystallization of hard-sphere colloids. Phys
Rev E. 2021;104:054607.

Landolina M, Yau, A, Chen, Y. Fabrication and Characterization of Layer-by-Layer Janus Base Nano-
Matrix to Promote Cartilage Regeneration. J. Vis. Exp. 2022;(185).

Li Y, Liao YT. Numerical study of flame spread in a narrow flow duct in microgravity—effects of flow
confinement and radiation reflection. Combust Flame. 2022;235:111714.

Li Y, Liao YT, Ferkul PV, et al. Confined combustion of polymeric solid materials in microgravity.
Combust Flame. 2021;234:111637.

Liang X, Kumar V, Ahmadi F, Zhu Y. Manipulation of droplets and bubbles for thermal applications.
Droplet. 2022;1(1):1-11.

Loughney PA, Mujib SB, Pruyn TL, et al. Enhancing organosilicon polymer-derived ceramic properties. J
Appl Phys. 2022;132(7):070901.

Ludwicki JM, Kern VR, McCraney J, et al. Is contact-line mobility a material parameter? npj
Microgravity. 2022;8(6):1-8.

Luo M, Cai G, Ho KK, et al. Compression enhances invasive phenotype and matrix degradation of breast
cancer cells via Piezo1 activation. BMC Mol Cell Biol. 2022;23.

Maldarelli C, Donovan NT, Ganesh SC, et al. Continuum and Molecular Dynamics Studies of the
Hydrodynamics of Colloids Straddling a Fluid Interface. Annu Rev Fluid Mech. 2022;54:495-523.
Martirosyan A, Falke S, McCombs D. et al. Tracing transport of protein aggregates in microgravity
versus unit gravity crystallization. npj Microgravity. 2022;8(4):1-12.

McCraney J, Kern V, Bostwick JB, et al. Oscillations of drops with mobile contact lines on the
International Space Station: Elucidation of terrestrial inertial droplet spreading. Phys Rev Lett.
2022;129(8):084501.

McCraney J, Ludwicki JM, Bostwick J, et al. Coalescence-induced droplet spreading experiments aboard
the International Space Station. Phys Fluids. 2022;(in press).

McMackin P, Adam J, Griffin S, Hirsa A. Amyloidogenesis via interfacial shear in a containerless
biochemical reactor aboard the International Space Station. npj Microgravity. 2022;8(41):1-8.

Nagiah N, Khoury RE, Othman M. Development and Characterization of Furfuryl-Gelatin Electrospun
Scaffolds for Cardiac Tissue Engineering. ACS Omega. 2022; 7(16):13894-13905.

Pediaditakis I, Kodella KR, Manatakis DV, et al. Modeling alpha-synuclein pathology in a human brain-
chip to assess blood-brain barrier disruption. Nat Commun. 2021;12(1):5907.

Rampoldi A, Forghani P, Li D, et al. Space microgravity improves proliferation of human iPSC-derived
cardiomyocytes. Stem Cell Reports. 2022;17:1-14. doi: 10.1016/j.stemcr.2022.08.007

Rasmussen L. Smart materials: Considerations on Earth and in space. Springer Nature. 2021;1:1-260.
Reizis E, Cai D, Serpas L, et al. Toward the Analysis of Lymphocyte Development in Space: PCR-Based
Amplification of T-Cell Receptor Excision Circles (TRECs) Aboard the International Space Station. Grav
Spa Res. 2021;9(1):159-163.

Rice O, Surian A, Chen Y. Modeling the blood-brain barrier for treatment of central nervous system
(CNS) diseases. J Tissue Eng. 2022;13.



https://www.sciencedirect.com/science/article/abs/pii/S1540748922000414
https://journals.aps.org/pre/abstract/10.1103/PhysRevE.104.054607
https://pubmed.ncbi.nlm.nih.gov/35876554/
https://pubmed.ncbi.nlm.nih.gov/35876554/
https://www.sciencedirect.com/science/article/abs/pii/S0010218021004570
https://www.sciencedirect.com/science/article/abs/pii/S0010218021004570
https://www.sciencedirect.com/science/article/abs/pii/S0010218021003801
https://onlinelibrary.wiley.com/doi/full/10.1002/dro2.21
https://aip.scitation.org/doi/full/10.1063/5.0085844
https://www.nature.com/articles/s41526-022-00190-y
https://bmcmolcellbiol.biomedcentral.com/articles/10.1186/s12860-021-00401-6
https://bmcmolcellbiol.biomedcentral.com/articles/10.1186/s12860-021-00401-6
https://www.annualreviews.org/doi/abs/10.1146/annurev-fluid-032621-043917
https://www.annualreviews.org/doi/abs/10.1146/annurev-fluid-032621-043917
https://www.nature.com/articles/s41526-022-00191-x
https://www.nature.com/articles/s41526-022-00191-x
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.084501
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.084501
https://aip.scitation.org/doi/10.1063/5.0125279
https://aip.scitation.org/doi/10.1063/5.0125279
https://www.nature.com/articles/s41526-022-00227-2
https://www.nature.com/articles/s41526-022-00227-2
https://pubs.acs.org/doi/full/10.1021/acsomega.2c00271
https://pubs.acs.org/doi/full/10.1021/acsomega.2c00271
https://www.nature.com/articles/s41467-021-26066-5
https://www.nature.com/articles/s41467-021-26066-5
https://pubmed.ncbi.nlm.nih.gov/36084640/
https://pubmed.ncbi.nlm.nih.gov/36084640/
https://link.springer.com/book/10.1007/978-3-030-70514-5
https://sciendo.com/article/10.2478/gsr-2021-0012
https://sciendo.com/article/10.2478/gsr-2021-0012
https://journals.sagepub.com/doi/full/10.1177/20417314221095997
https://journals.sagepub.com/doi/full/10.1177/20417314221095997
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Sharma A, Clemens R, Garcia O, et al. Biomanufacturing in low Earth orbit for regenerative medicine.
Stem Cell Rep. 2002;17(1):1-13.

Singh SKD, Lu K. Structural evolution and electrical conductivity of Ti3C2-SiOC ceramics. Mat Sci Eng B.
2022;285:115954.

Sutlive J, Xiu H, Chen Y, et al. Generation, Transmission, and Regulation of Mechanical Forces in
Embryonic Morphogenesis. Small (Weinheim an der Bergstrasse, Germany). 2022;18(6):e2103466.
Thakur V, Alcoreza N, Cazares J, et al. Changes in Stress-Mediated Markers in a Human Cardiomyocyte
Cell Line under Hyperglycemia. Int J Mol Sci. 2021;22(19):10802.

Walsh JSP, Gorman AC, Castano P. Postorbital Discard and Chain of Custody: The Processing of Artifacts
Returning to Earth from the International Space Station. Acta Astronautica. 2022;195:513-531.
Weislogel MM, Graf JC, Wollman AP, et al. How advances in low-g plumbing enable space exploration.
NPJ Microgravity. 2022;8(1):16.

Wubshet NH, Arreguin-Martinez E, Nail M, et al. Simulating microgravity using a random positioning
machine for inducing cellular responses to mechanotransduction in human osteoblasts. Rev Sci
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Yang N, Ophus C, Savitzky BH, et al. Nanoscale characterization of crystalline and amorphous phases in
silicon oxycarbide ceramics using 4D-STEM. Mater Charact. 2021;181:111512.

Yu J, Pawar A, Plawsky JL, et al. The effect of bubble nucleation on the performance of a wickless heat
pipe in microgravity. NPJ Microgravity. 2022;8(1):12.

Zhao L, Seshadri S, Liang X, et al. Depinning of Multiphase Fluid Using Light-and Photo-Responsive
Surfactants. ACS Cent Sci. 2022;8(2),235-245.

Zhou L, Zhang W, Lee J, et al. Controlled Self-Assembly of DNA-Mimicking Nanotubes to Form a Layer-
by-Layer Scaffold for Homeostatic Tissue Constructs. ACS Appl Mater Interfaces. 2021;13(43):51321-
51332.



https://doi.org/10.1016/j.stemcr.2021.12.001
https://www.sciencedirect.com/science/article/abs/pii/S0921510722003427
https://onlinelibrary.wiley.com/doi/abs/10.1002/smll.202103466
https://onlinelibrary.wiley.com/doi/abs/10.1002/smll.202103466
https://www.mdpi.com/1422-0067/22/19/10802
https://www.mdpi.com/1422-0067/22/19/10802
https://www.sciencedirect.com/science/article/pii/S0094576522001448
https://www.sciencedirect.com/science/article/pii/S0094576522001448
https://www.nature.com/articles/s41526-022-00201-y
https://aip.scitation.org/doi/10.1063/5.0056366
https://aip.scitation.org/doi/10.1063/5.0056366
https://www.sciencedirect.com/science/article/abs/pii/S1044580321006343
https://www.sciencedirect.com/science/article/abs/pii/S1044580321006343
https://www.nature.com/articles/s41526-022-00197-5
https://www.nature.com/articles/s41526-022-00197-5
https://doi.org/10.1021/acscentsci.1c01127
https://doi.org/10.1021/acscentsci.1c01127
https://doi.org/10.1021/acsami.1c13345
https://doi.org/10.1021/acsami.1c13345

D. ISS National Lab on the Map

55 NATIONAL LAB ON THE MAP

A SNAPSHOT OF FY22 ACTIVITIES

LEGEND
. MPLEMENTATION PARTMERS
. NVESTOR METWORK MEMBERS

O FY22 SELECTED PROJECTS

. SPACE STATION EXPLORERS
PARTNER PROGRAMS




	A. Solicitations
	B. ISS National Lab Commercial Facilities
	C. Peer-Reviewed Journal Publications and Books
	D. ISS National Lab on the Map

