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The Gravite®generates a simultaneous rotation on
two axes with constant angular speed. At the center

of the rotating frames, the Gravite® cancels
thecumulative gravity at the center of machine that
simulates microgravity environment of 107 G. This
is accomplished to scatter the gravitational vector
identically within a spherical boundary.
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1G Control 3D-clinostat
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molds cultured in the Gravite grow in a globular shape rather than a carpet-like shape
under the conventional 1G condition
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Morphological changes of cultured mouse ES cells on Day 3 and 7.
All the cells became oval cell shapes and flattened, the phenotype of
differentiated ES cells in group 1G (a, b). The cells of group CL showed the

formation of cell spheres (c, d)
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ALP staining of group 1G (a) and group CL (b), on Day 7.

The cell spheres of group CL were positive for ALP. The cells of group CL

expressed undifferentiated cell markers (c).
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UB-A

Professor Rui Yuge

Graduate School of Biomedical & Health Sciences
Hiroshima University

Space Bio-Laborataries Co., Lid.

1-2-3 Kasumi Minami-ku,

Hiroshima, 734-0037, Japan

Dear Professor Yuge,

National and Space Administration (NASA) is a capability to
support visiting scientists for short duration studies at Kennedy Space Center (KSC) for
hypothesis-driven Space Biology rescarch proposals designed to eddress gaps in current
knowledge of how life responds 10 conditions of altered gravity as provided by microgravity
simulation devices. Researchers may use a diverse group of cells, tissues and model
organisms. The goal is to produce new knowledge that will provide a foundation on which
other NASA rescarchers and engineers can build approachcs and countermeasures Lo the
probloms confronting human exploration of space, or, that translate into new biological tools
or applications on Earth.

Pursuant to this objective, 3-D clinostats have been identificd as a key component of the suite
of microgravity simulation devices to be provided to the Space Biology community. We here
at KSC early on identified the Space Bio-Laborstories’ Co,, Ltd. GRAVITE as one of the first
such devices to be purchased for these activitios based upon its ability to provide simulated
microgravity (<10 g), partial gravity, and hypergravity (to 2-3 g).

We very much appr your assistance in the and operation of the newest
generation of GRAVITE, and can confirm that to date it has met with all of our expectations.
We anticipate that it will continue to meet all of its specifications and contribute to NASA's
research program for years to come.

Sincerely, :

Howard G. Levine, PhD
Chief Scientist
Utilization and Life Sciences Office
Exploration Rescarch and Technology Programs
Mail Code: UB-A
Qmedy Space Center, FL 32899, USA
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