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The overall objective of Off Planet Research is to dramatically increase mission assurance, 
cost effectiveness, and speed of development of space-based technologies.

We have created and are growing a unique and sought-after research facility that simulates 
extra-terrestrial environments for space technology testing and research and development.

We produce high quality simulants that emulate the regolith and ices on the Moon and 
conduct lunar technology testing in our lab.

We design, adapt, and test components and processes for possible inclusion in future lunar 
missions.

We advise other organizations in the design of landers, rovers, and processes for future 
missions to the Moon.



OPR Research Topics

Off Planet Research, LLC  2020

Lunar Regolith Simulant Development and Physical Characteristics

Icy Lunar Regolith Simulant Development and Physical Characteristics

Testing of Remote Sensing Equipment (NIRVSS) with Icy Regolith Simulants

Component Testing of COTS parts

Thermal Cycling Effects on Anorthosite and Simulated Agglutinates

Development of Non-traditional Simulants for Specialized Research

2020 NASA SBIR Phase I Award for developing Self-Cleaning, Dust-Proof Fluid 
and Gas Connectors

2020 NSF SBIR Phase I Award for developing a Portable Production 
Process for Icy Regolithsby Vapor Deposition



OPR SERVICES

Lab Testing

Plans for an indoor, climate-
controlled Lunar Surface 
Simulation (LSS) Lab that will 
use OPR-developed high 
quality Highland simulant for 
lunar research

Simulant

OPR produces simulated 
extraterrestrial materials such 
as lunar regolith and lunar ice

Component Testing

Each component must 
operate as designed on the 
lunar surface to mitigate risk 
and assure mission success

Consulting

OPR has a unique knowledge 
base being developed
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OPR SIMULANTS
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General Simulants:

OPRH2N Near Highland simulant(anorthosite-rich)
OPRH3N Far Highland simulant(anorthosite-rich)
OPRL2N Mare simulant(basalt-rich)

Specialized Simulants:
OPRL2NT Mare simulant(basalt-rich) higher titanium
OPRFLCROSS2 Lunar Ice simulant

We also provide custom simulants and agglutinates. Our custom simulants can be as simple 
as adding an additive (ie. ilmenite or glass), replicating an Apollo sample, or creating a new 
and unique simulant specific to the type of testing the client is conducting. We can alter the 
particle size distribution or mineral composition to fit the requirements of the testing. 

Highland Agglutinate



Particle Size Distribution

OPR standard simulants follow the average Apollo 17 particle size distribution 
from the Lunar Sourcebook unless specified otherwise by the client.

Sourcing Established Feedstocks

OPR gets their feedstocks from consistent geological locations that are dedicated 
mines, not waste product. Our Archean anorthosite is from the Shawmere
anorthosite complex in northern Canada, and our basalt is from the San Francisco 
formation in Arizona. Both sites have previously been recognized as good sources 
of feedstock for simulants. 

Particle Morphology

OPR simulants are produced using specially designed crushers so we can 
consistently produce the same product over time that does not round or smooth 
the edges of the particles or contribute high levels of contamination. We take 
production samples and test/curate them to ensure quality and consistency.

THE BIG THREE: PARTICLE SIZE, MINERALOGY, AND 
MORPHOLOGY
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Anorthosite 
component prior to 

mixing into final 
simulant (basalt 
component not 

shown).



ICY REGOLITH SIMULANT

LPSC 2019 OPR icy regolith poster: https://www.hou.usra.edu/meetings/lpsc2019/eposter/2141.pdf

LEAG 2019 joint NIRVSS/OPR poster: https://www.hou.usra.edu/meetings/leag2019/eposter/5028.pdf
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Simulated lunar ice 
made by OPR in Feb 

2018 showing the gas 
components added to 

Mare regolith simulant.

NIRVSS analyzing OPRFLCROSS 
Highland simulant, April 2019. 
Mixture 1 with NH3 frost on the 
surface after the first set of IR 

images were taken.

Mix 1 RGB composite using 
540/640/940 nm LEDs 

Mix 1 PCA of RGB 

Comparison of initial NIRVSS Spectral Data on 
the two versions of OPRFLCROSS icy regolith 

simulant to LCROSS spectrum 

Components

Water H2O

Carbon Dioxide CO2

Hydrogen Sulfide H2S

Carbon Monoxide**CO

Sulfur Dioxide SO2

Ammonia NH3

Ethene C2H4

Methanol CH3OH

Methane CH4


