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Embry-Riddle partners with private and public entities to assist in developing solutions to
today's and tomorrow's aeronautical and aerospace problems. Here at the world's largest
aviation-oriented university, our focus on applied research is unique.
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PLD Space Suborbital Microgravity Research

Pl Pedro LLanos

This project involves the design, development, integration, testing, validation, and verification of various payloads to be
flown aboard PLD Space’s MIURA-1 suborbital rocket.

1. Magnetic Active Propellant Management Device (MAPMD) experiment (student involvement)
2. In-vitro experiment comprised of both T-cells and Cancer cells

3. Cerebrospinal fluid (CSF) shunt experiment (student involvement)

4. Environment characterization of the suborbital vehicle experiment (student involvement)

The first payload is a technology demonstration experiment and will consist of testing and validating a hybrid membrane
a viable Magnetic Active Propellant Management Device (MAPMD) proof of concept. This technology is already being
tested in a parabolic flight through NASA'’s Flight Opportunities Program. This MAPMD is a patented technology
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developed by ERAU and has demonstrated effective slosh suppression in 1g laboratory setting.

The second experiment's objectives will be to further elucidate the mechanisms altering T-cell behavior under
microgravity (expanding our previous research) and examine the microgravity effect on tumor microenvironment with
cancer cells (breast and colon). The third experiment objective is to determine the microgravity effects on intracranial
pressure by regulations of a cerebrospinal shunt. This research study is aimed to characterize the effects of fluid shift in
a shunt generated by changes in the attitude of the rocket. The fourth experiment will be an avionics box with state-of-
the-art sensors to measure the environmental conditions of the rocket and compare these flight parameters with the
flight provider.

1. MAPMD will enhance the TRL level achieved with previous payloads launched on NASA’s Zero-G parabolic flights.
This research will expand our knowledge of fluid behavior management under various flight stressors while enhancing
the aerospace technologies of the suborbital market and future orbital endeavors.
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2. The In-vitro experiment will enhance our understanding of the biomechanics of cells using novel state-of-the-art
technologies. To our knowledge, this will be the first time that these technologies will fly on a suborbital flight. This

research will expand the basic applied research answering fundamental science questions. This project is described in
more detail in its own section.
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JMN2-CAT#102008

OC: 200pm T: 50um
G: 8um BH: 3um
Lot#: 116 044

The shunt experiment will improve our knowledge on whether people (with hydrocephalus medical condition) could, one
day, fly to space. This research is intended to answer basic applied research questions.

3. The telemetry experiment is another S.T.E.M. payload from which researchers expect to gain valuable data of the
flight profile and the conditions inside the rocket that may affect other payloads.
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4. The telemetry experiment is another S.T.E.M. payload from which researchers expect to gain valuable data of the
flight profile and the conditions inside the rocket that may affect other payloads.
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Figure. Integration of payloads
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