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I S S  N AT IONAL  LAB  MIS S IO N
To manage the ISS National Lab as a public service for 
R&D to benefit the U.S. taxpayer and to foster a scalable 
and sustainable low Earth orbit economy. 

We leverage our core competencies, facilitate 
public-private partnerships, and utilize the 
platform capabilities and unique operating 
environment of the space station. 
We create demand, incubate in-space 
business ventures, provide access for and 
awareness of discovery science and 
technological innovation, and promote 
science literacy of the future workforce.
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N A S A  M I S S I O N :  T H E  A C Q U I S I T I O N  O F  
C O M M E RC I A L  L E O  D E S T I N A T I O N S  ( C L D s )

On March 23, 2021, NASA announced its updated acquisition plan. Source: NASA

PREAMBLE



5

N A S A  M I S S I O N :
A C C E S S  T O  L E O

Illustration of Starlab.
Credit: Nanoracks

The largest award, $160M, went to the 
Nanoracks team including Voyager 
Space and Lockheed Martin. The team 
announced a space station concept 
called Starlab October 21 that could 
be ready as soon as 2027.
A 2nd award, valued at $130M, went to 
a Blue Origin team for the Orbital Reef 
space station concept announced Oct 
25. The team includes Boeing, Redwire 
and Sierra Space, among others, with a 
goal of entering initial operations in the 
latter half of the 2020s.

The 3rd award, worth $125.6M, went to 
a Northrop Grumman concept based 
on the (1) Cygnus CRS spacecraft, (2) 
Mission Extension Vehicle satellite 
servicing program, and (3) Habitation 
and Logistics Outpost (HALO) module it 
is building for NASA’s lunar Gateway.

Illustration of HALO concept.
Credit: Northrop Grumman

Illustration of Orbital Reef.
Credit: Blue Origin

Source: SpaceNews and NASA. 

NASA Selects 3 Companies to Develop 
Commercial LEO Destinations in Space

NASA awarded Axiom Space a firm-
fixed price, IDIQ contract with a 
maximum value of up to $140M over an 
up to seven-year period. In addition, 
the Ax-1 private astronaut mission 
launched to ISS April 8, 2022 and a 2nd 
PAM was awarded to Axiom for 2023.

DECEMBER-2021

FEBRUARY-2020 NASA Selects First Commercial 
Destination Module for ISS

Illustration of Axiom concept. 
Credit: Axiom Space

PREAMBLE

$555M 
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N A S A  M I S S I O N :  T R A N S I T I O N  F R O M  I S S

PREAMBLE

https://www.nasa.gov/feature/nasa-provides-
updated-international-space-station-transition-plan



AGENDA

PART II: PURPOSE



WHAT IS  THE PURPOSE OF A 
NATIONAL LAB IN SPACE?

1. DEMAND CREATION FOR A LEO ECOSYSTEM
2. VALUE CREATION FOR THE NATION
3. SCIENTIFIC INNOVATION FOR THE NATION 
4. AVOIDING A TRAGEDY OF THE COMMONS
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DEM A ND CREAT ION:  FU NDAME NTAL  
SC IENCE  ON I SS  FUN DE D*  BY  O TH E RS

2016 2017 2018 2019

NASA STMD Centennial
Vascular Tissue Challenge
(VTC)

2020 2021
ISSNL           $1M 
Organs-On-Chips

NIH       $12M 
Chips In Space 

I

NIH        $11M 
Chips In Space 

II

NSF       $1.5M 
Fluid Dynamics

NSF       $1.8M 
Combustion

NSF       $2.0M 
Transport 

Phenomena

NSF       $2.2M 
Transport 

Phenomena

NSF       $0.6M 
Tissue 

Engineering

NSF       $4.0M 
Tissue Eng. and 
Mechanobiol.

NSF       $3.0M 
Transport 

Phenomena

NSF       $2.0M 
Tissue Eng. and 
Mechanobiol.

NSF       $3.6M 
Transport 

Phenomena

NSF       $1.6M 
Tissue Eng. and 
Mechanobiol.

NASA   $0.5M 
CentenniaI 
Challenge

2013…
ISSNL      $1M

Stem Cell

*Funding committed in joint solicitations with ISS National Lab by other government agencies (OGAs) and others

2022

NSF       $3.6M 
Transport 

Phenomena

NSF       ~$1.2M 
Tissue Eng. and 
Mechanobiol.

ISSNL awarded $250k to the winning team and the 
Methuselah Foundation, by agreement with CASIS, 
awarded $250k to the runner-up team to conduct a 
technology demonstration flight to the ISS by 2024.

ISS National Lab funding Other Government Agency funding Public:Private funding
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DEM A ND CREAT ION:  I S S  NAT IO NAL  LAB
C OM M ERCIAL  FACI L I T I E S

Aegis Aerospace Inc.

BioServe Space Technologies

Craig Technologies

Hnu Photonics, LLC

Lamont Aerospace

Nanoracks, LLC

OmniTeq, LLC

ProXops, LLC

Redwire Space

Rhodium Scientific

Space Tango, Inc.

STaARS

Techshot, Inc.

Teledyne Brown Engineering, Inc.
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Cumulative Facility Count

In Q1 FY22 the definition for commercial facilities was 
broadened to include additional launch on need facilities 
offered by CSPs.

Thru Q2 FY22
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VAL U E  CREAT ION:  B IOMANU FACTUR ING 
IN  SPA CE  WORKSHOP

The ISS is a unique laboratory in LEO with capabilities to advance stem cell research, 
disease modeling, tissue engineering, regenerative medicine, and biofabrication. 

The workshop seeks to identify the most innovative scientific approaches in 
biomanufacturing enabled by LEO that can enable the development and translation 
of therapeutics and interventions for terrestrial use as well as the steps needed to 
validate that the technologies are clinically ready and economically viable. 

Technical areas of primary interest are stem cells, organoids, microphysiological 
systems, and biofabrication - collectively termed biomanufacturing here - and how 
AI/automation can be integrated in orbit to improve iteration and throughput to 
enhance their development for clinical and manufacturing applications on Earth.
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V A L U E  C R E A T I O N :
S T A K E H O L D E R  

W O R K S H O P S
ISS National Lab has supported 

stem cell research, drug 
discovery, and medical device 

technology development 
since 2013

NIH and NSF co-sponsor annual 
MPS/organoid payloads

The ISS has multiple 
biofabrication facilities
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Opportunities for Biomanufacturing 
in Low Earth Orbit: Current Status 
and Future Directions 
https://www.preprints.org/manuscript/202108.0044/v1

Biomanufacturing in Low Earth  
Orbit for Regenerative Medicine
https://doi.org/10.1016/j.stemcr.2021.12.001 

VAL U E  CREAT ION:
ROAD M APS  TO  THE  FU TU RE

https://www.preprints.org/manuscript/202108.0044/v1
https://doi.org/10.1016/j.stemcr.2021.12.001
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Atrophy is a process involving the breakdown 

and loss of tissue. Aging is one example of 

progressive tissue degeneration, whereby 

muscle mass declines up to 2% a year after age 

50, while bone loss occurs at an average rate 

of 3-5% per decade.

Targeting the myostatin/activin A signaling 

pathway had significant beneficial effects in 

protecting against both muscle and bone loss 

in microgravity. 

  

Proceedings of the National Academy of Sciences

I .  C L I N I C A L  
A P P L I C A T I O N S  O F  

S P A C E - E N A B L E D  R & D

EXAMPLES OF VALUE CREATION LEADING TO SCIENTIFIC DISCOVERY AND INNOVATION
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LambdaVision, an innovative biomedical 

startup, has leveraged ISS National Lab 

resources for in-space production applications 

to improve manufacturing of the company’s 

artificial retina to restore vision in those blinded 

by retinal degenerative diseases. A series of 

investigations in partnership with ISS National 

Lab Commercial Service Provider Space Tango 

are improving the quality of the artificial retina 

by limiting imperfections that occur during 

manufacturing on Earth.  Proceedings of the National Academy of Sciences

I I .  I N D U S T R I A L
A N D  C L I N I C A L  

A P P L I C A T I O N S  O F  
S P A C E - E N A B L E D  R & D

EXAMPLES OF VALUE CREATION LEADING TO SCIENTIFIC DISCOVERY AND INNOVATION
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I I I .  I N D U S T R I A L  A N D  C L I N I C A L
     A P P L I C A T I O N S  O F  S P A C E - E N A B L E D  R & D

  

UV imaging of a ground control sample (L) and spaceflight sample (R).

Merck & Company’s Keytruda® crystal investigation, showing the more uniform 
size and distribution of crystals grown in microgravity. Keytruda®, a cancer 
immunotherapy drug, is one of Merck & Co.’s top selling products.  

Image courtesy of Merck.   https://www.nature.com/articles/s41526-019-0090-3.pdf

1g        µg

EXAMPLES OF VALUE CREATION LEADING TO SCIENTIFIC DISCOVERY AND INNOVATION
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TH E  I SS  NAT IONAL  LA B  AS  A  CATALYS T  
FO R  SC IENT I F IC  INNO VAT IO N

BIOMATERIALS
• Biomanufacturing of Drug-Delivery Medical Devices, 

Auxilium Biotechnologies, Inc., San Diego, CA
• Expansion of Hematopoietic Stem Cells for Clinical 

Application, BioServe Space Technologies and the 
University of Colorado, Boulder, CO

• Establishing Production of Stem Cell Therapies, Cedars-
Sinai Regenerative Medicine Institute, Los Angeles, CA

• Volumetric Additive Manufacturing for Organ 
Production, Lawrence Livermore National Laboratory, 
Livermore, CA

• Pharmaceutical In-space Laboratory (PIL), , Redwire 
Corporation Inc., Greenville, IN

• Biomimetic Fabrication of Multifunctional DNA-inspired 
Nanomaterials, University of Connecticut, Storrs, CT

ADVANCED MATERIALS
• Fabrication of Flawless Glass in Microgravity, Flawless 

Photonics, Inc., Los Altos Hills, CA
• Semimetal-Semiconductor Composite Bulk Crystals, 

United Semiconductors, LLC, Los Alamitos, CA

15 April 2022  
NASA selects eight proposals submitted in response 
to a NASA Research Announcement seeking In 
Space Production Applications (InSPA) flight 
demonstrations on the ISS National Lab. The 
selected proposals have a total award value of up 
to $21M through FY2025.

https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7b21E0270C-BC1F-EFC4-3D87-30713B5FF373%7d&path=open%22
https://nspires.nasaprs.com/external/solicitations/summary.do?method=init&solId=%7b21E0270C-BC1F-EFC4-3D87-30713B5FF373%7d&path=open%22
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TH E  I SS  NAT IONAL  LA B  AS  A  CATALYS T  
FO R  SC IENT I F IC  INNO VAT IO N

• Elizabeth Blaber, Rensselaer Polytechnic Institute, Understanding 
the Brain-Liver-Gut Axis during Spaceflight and Aging

• Joel Blanchard, ICAHN School of Medicine at Mount Sinai, 
Identification of Biomarkers and Pathological Mechanisms via 
Longitudinal Analysis of Neurological and Cerebrovascular 
Responses to Neurotoxic Stress Using a Multi-cellular Integrated 
Model of the Human Brain

• Guohao Dai, Northeastern University, Bioengineer Long-lasting 3D 
Neurovascular Microphysiological System to Model Chronic 
Inflammation-mediated Neurodegeneration

• Abhishek Jain, Texas A&M, Long-term Patient iPSC Vessel Chip 
Model to Assess Stressors of Atherosclerosis and mRNA 
Therapeutics

• Christopher Porada, Wake Forest University, Long-lived Single- and 
Multi-organ Tissue Equivalent (OTE) Platforms to Model the 
Response of Human Tissues to Various Stressors

• Gordana Vunjak-Novakovic, Columbia University, MORPH: Multi-
Organ Repair Post Hypoxia

• Joseph Wu, Stanford University, Assessing Long-Term Effects of 
Radiation Exposure in Engineered Heart & Vascular Tissues

• Catherine Yeung, University of Washington, Extended Culture of 
Kidney MPS and Organoids to Model Acute and Chronic Exposure to 
Drugs and Environmental Toxins

1 March 2022
4 Agencies Select 8 Research Projects to Extend 
Longevity of 3D Tissue Chips to 6 Months
NASA-SMD, FDA, NIH, and the Department of Health 
and Human Services Biomedical Advanced Research 
and Development Authority (BARDA), announce the 
award of 8 contracts in a multi-agency collaboration 
that will extend tissue viability and physiological 
function to a minimum of 6 months using automated 
engineering capabilities for real-time online readouts 
in complex human in vitro models, such as tissue chips 
or microphysiological systems. The selected studies 
aim to fund the development and validation of tissue 
chips which can function successfully for 6 months or 
longer in an automated fashion, to be used for 
modeling of acute and/or chronic exposures (e.g., to 
drugs and other compounds, radiation, environmental 
hazards, infection, microgravity exposure, etc.). When 
fully implemented, approximately $16M will be 
awarded in fiscal years 2022-2025.
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Axio m  Sp a c e  Es t a b lis h e s  a  W in s t o n -Sa le m  
P re s e n c e  in  t h e  Re g e n e ra t ive  Me d ic in e  Hu b
P u b lish e d  Ap ril 19 t h , 20 22

Partnership with WFIRM and ReMDO will Pioneer 
Biomanufacturing in Space

Regenerative medicine manufacturing in space is the next 
frontier and will be possible due to a new three-way 
partnership between Axiom Space, which is building the 
world’s first commercial space station, the RegenMed 
Development Organization (ReMDO), the first organization 
dedicated to advancing regenerative medicine 
manufacturing scale-up and automation, and the Wake 
Forest Institute of Regenerative Medicine (WFIRM), an 
international leader in translating scientific discovery into 
clinical therapies.

ISSNL awarded $250k to the winning team and the 
Methuselah Foundation, by agreement with CASIS, 
awarded $250k to the runner-up team to conduct a 
technology demonstration flight to the ISS by 2024.

TH E  I SS  NAT IONAL  LA B  AS  A  CATALYS T  
FO R  SC IENT I F IC  INNO VAT IO N

http://remdo.org/
http://remdo.org/
https://school.wakehealth.edu/Research/Institutes-and-Centers/Wake-Forest-Institute-for-Regenerative-Medicine
https://school.wakehealth.edu/Research/Institutes-and-Centers/Wake-Forest-Institute-for-Regenerative-Medicine
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AV OID ING A  TRAGED Y  
OF  T H E  COMMONS

“I didn’t know we had a 
National Lab. I thought 
we were an autonomous 
collective.”
Top image and misquote courtesy of Monty 
Python and The Holy Grail (1975). 

Bottom image from Figure 29.2, 
Environmental Science for AP®, 2nd Ed. © 
2015 W.H. Freeman and Co.
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AV OID ING A  TRAGED Y  
OF  T H E  COMMONS

Bryce Briefing: Global Orbital Space Launches Q1 2022 
Images courtesy of BryceTech:  https://brycetech.com/briefing  

https://brycetech.com/briefing
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ISS NATIONAL LAB PATHWAYS

An Idea

The Concept The Proposal

The AgreementThe Project

The Launch On-orbit Operations Postflight

PI responds to
NLRA, NRA, or 

joint solicitation 
w/ OGA

ON-
RAMP

International
Space Station An Announcement

PI contracts w/ CSP
to submit RRF for use
of CSP’s commercial 
facility or h/w on ISS

91

72
55

The Selection
For Award

Proposal or RRF
Review 
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I S S  NAT IONAL  LAB  PORTF O L IO

TECHNOLOGY 
DEVELOPMENT

FUNDAMENTAL
SCIENCE

STEM
ENGAGEMENT

InSPA: IN-SPACE
PRODUCTION

APPLICATIONS

COMMERCIAL 
UTILIZATION



25

I S S  N AT IONAL  LAB  EX TE RNAL  FU NDING
C U M U L A T I V E ,  A L L  T I M E

Com m ercia l,
$149 .8M, 59%

Governm ent,
$88 .4M, 35%

Academ ic/ Nonprofit , 
$16 .3M, 6%

Thru Q2 FY22 CONFIDENTIAL • DO NOT DISTRIBUTE



188
ACADEMIC, NONPROFIT, & 
NON-NASA GOVERNMENT 

AGENCY PROJECTS
Emory, MIT, MJFF, ORNL, et al

197
INDUSTRY PROJECTS

AstraZeneca, Delta Faucet, 
Goodyear, Merck, Novartis, 

Procter Gamble, et al

23
COMMERCIAL 

IMPLEMENTATION PARTNERS
Bionetics, Felix & Paul, Leidos 

Innovations, Rhodium 
Scientific, SEOPS, Teledyne 

Brown Engineering, et al

260
MEMBER 

INVESTOR 
NETWORK

14 
COMMERCIAL

SERVICE PROVIDERS
Aegis Aerospace, Axiom 

Space, BioServe, Nanoracks, 
Redwire, Sierra Space, Space 

Tango, et al

GOVERNMENT 
AGENCY FUNDING 

PARTNERS
DoD, NSF, NIH, et al

$165M       
NASA

INDUSTRY FUNDING 
PARTNERS

Apple, Boeing, 
Estee Lauder, 
Target, et al

>560
PAYLOADS

24
COMMERCIAL
LAB FACILITIES

$254M 
EXTERNAL 
FUNDING

$349M
ISS NATIONAL LAB PORTFOLIO

Through Q2 FY22

$419M

CAPITAL RAISED BY 
START-UPS POST AWARD $1.8B 



27

AGENDAISS NATIONAL LAB:                     
PROGNOST ICAT ION

    2012  2021   

Projects       5   334 

Payloads       1   538       

IPs/CSPs    21/3           39/14       

Commercial Facilities     3    18          

Investor Network Members    0   245         

NASA + External Funding                 
(incl. OGAs + Commercial)  $15M          $394M      

Start-Up Capital Raised                                                          
(Post Flight, Cumulative)               0          $1.1B+      

2030 (Goals)

             800+   

          1,250+

       60+/28+ 

               40+

             500+

                      
$985M

 
 $2.75B 



https://www.issconference.org/
https://www.issconference.org/



All images courtesy of NASA or the ISS National Lab unless otherwise stated. 

ISS National Lab ISSNationalLabISS National LabISS_CASIS

T H A N K  Y O U
www.ISSNationalLab.org
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In the 1960s, 
our nation set 
forth on a 
voyage of 
discovery to 
the moon… 
and 
rediscovered 
our planet.

Image courtesy of NASA.
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In the 1980s, 
our nation 
joined with 
other nations to 
start humans 
on a course to 
continuously 
live and work 
in space… and 
rediscovered 
ourselves.
Image courtesy of NASA.
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In the 2020s, 
where will our 
imaginations 
and voyages 
to scientific 
discovery 
take us?

Image courtesy of NASA.
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