National Aeronautics and Space Administration

Surface Attached BioReactor (SABR)
for Microbial Cell Cultivation

Capillary driven micro-organism cultivation platform for human life support

The high water-to-biomass ratio charac-
teristic of conventional algae cultivation
systems requires large energy inputs for
pumping and mixing the culture during
cultivation, as well as for dewatering and
harvesting the resultant biomass. In light
of this challenge, the Surface-Adhering
BioReactor (SABR) cultivates micro-
organisms as densely packed biofilms
rather than in suspension, leading to an
approximately 100-fold reduction in the
water-to-biomass ratio of the system.
Moreover, the mechanism of nutrient
delivery to the cells is completely pas-
sive, eliminating the need for a pump.
This mechanism is also independent of
gravitational and inertial forces, making
it an ideal candidate for human life sup-
port in space. The SABR is ideally suit-
ed for cultivating shear-sensitive cells,
which can be product-secreting candi-
dates due to their potential lack of cell
walls. It reduces the number of steps in
the cascade of cultivation, harvesting,
dewatering, and extraction, favorably
impacting the energetic and economic
sustainability.

BENEFITS

Reduction in energy input for
cultivating microorganisms

Up to 25 fold reduction in water
volume for photosynthetic growth
Passive means of secreted
product harvesting

Controlled light delivery for optimal
per-footprint performance

Greatly enhances CO2 gas transfer
Independent of gravitational and
inertial forces

Eliminates de-watering costs
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Surface-Adhering BioReactor (SABR) principle of operation

Partner with NASA. Connect with us at http://technology.arc.nasa.gov.
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Surface Attached BioReactor (SABR): Technology Detail

The Surface-Adhering BioReactor (SABR) is a novel mi-

crobial cell cultivation platform that mimics the way vascu- APPLICATIONS

lar plants use transpiration to deliver nutrients to their cells.

In this biomimetic platform, microbial cells are cultivated as .  Cultivate lipid-producing
immobilized cells on a porous substrate where transpiration microorganisms for biofuel

is used to passively deliver water and nutrients as well as feedstock

harvest and concentrate secreted biomolecules by the micro- | | oo+ bioactive molecules
bial cells. The SABR transports nutrients to microorganisms . High value food supplements
without using a pump. Instead, evaporation and the cohesive 9 . p|_3 B
property of water are exploited to pull the nutrient medium ) c!‘"“’a_te sITear-senSItlve cells
through the device, with a high degree of control, on an “as ~ * Biological life support for

needed” basis. It eliminates the hydrodynamic shear stress on humans i“_ Space
the cells and decreases the working volume of water needed *+ Fermentation
for cultivation by a factor of 25 compared to planktonic biore- + €02 scrubbing

actors. Furthermore, the transpiration mechanism allows for
the concentration of secreted products in areas of relatively
fast evaporation, thus providing a passive means of secreted
product harvesting. By matching the time scales of nutrient
medium delivery and product harvesting with the time scales
of growth and product formation, minimal energy is wasted in
bioreactor operation. Transpiration enables a passive cooling
system for the cells where either externally imposed or inter-
nally generated heat due to cellular activity is mitigated, thus
preventing overheating that can lead to decreased produc-
tivity or even cell death. This technology enables significant

reductions in energy inpUt for CUItivating microorganisms. A single rib SABR prototype being cultivated in a custom test
chamber for environmental control and performance monitoring.

Patents

This technology has a patent pending.
Reference: ARC-16892-1A.

Licensing and Partnering Opportunities

NASA’s Technology Transfer Program seeks to transfer this technology out of NASA’s space program
to benefit U.S. industry. NASA invites companies to inquire about licensing possibilities for this tech-
nology for commercial applications.

Learn More

For more information on this technology, and to discuss
licensing and partnering opportunities, please contact:
Technology Partnerships Division

NASA Ames Research Center

1-855-NASA-BIZ (1-855-6272-249)
sumedha.garud@nasa.gov
Visit our website at http://technology.arc.nasa.gov.
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