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EXPERIMENTAL INVESTIGATION ON THE EFFECT OF MICROGRAVITY AND
IMMUNOTHERAPY IN MELANOMA CELLS: MARGE EXPERIMENT

Abstract

MARGE (Melanoma Apoptosis Reduced Gravity Experiment) is an experiment proposed for an or-
bital platform that aims at testing the combined effect of microgravity and target therapies on melanoma
cells. The experiment is based on recent studies that prove that microgravity can induce apoptosis in

1

Paper ID: 58651
student



cancerous cells. MARGE aims at testing melanoma cells in microgravity conditions in combination with
pharmacological treatment using check point inhibitors to evaluate the mechanisms underlying the bio-
logical modifications of the cells to identify adjunctive therapeutic targets. The experiment is structured
as an autonomous small-scale cell culture laboratory containing the samples suspended in culture inside
flasks. It will be internally divided by an insulation panel in order to maintain two different temperatures
for the whole duration of the experiment in orbit: one set to guarantee the optimal growth of the cells
(37C) and one to preserve the drugs (4C). The samples will be maintained in culture by providing nu-
trients, oxygen and regulating PH, temperature and humidity through a hydraulic and heating system.
The cellular growth will be monitored through a turbidimetric analysis performed by a portable spec-
trometer. The experiment will be replicated on ground in normal gravity conditions. After the retrieval
of the samples a post flight analysis will be conducted to compare the results achieved in orbit with the
ones on ground. The facility will be compliant to Ice Cubes requirements and will be approximately the
size of a 6U CubeSat. The idea has been conceived in late 2019 by a group of Aerospace Engineering
and Medicine students from Sapienza University of Rome, supported by the S5Lab (Space Systems and
Space Surveillance Laboratory) and the Laboratory of Cutaneous Physiopathology of the San Gallicano
Dermatological Institute (IFO), in Rome, Italy. In this paper the features of the MARGE experiment will
be described through the mission objectives, the outline of the on-board system, together with an analysis
on the compliance of the system with the launcher and hosting facility requirements. The expected results
and outcome from the experiment will be discussed together with the future perspectives.
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