Valeria Dittel Tortos
Fiorella Arias Bonilla
Instituto Tecnoldgico de Costa Rica

7th UNISEC-CGlobal Meeting, 6th Mission ldea Contest, Tokyo, 2019



Importa

7th UNISEC-Global Meeting, 6th Mission ldea Contest, Tokyo, 2019



o

¥ Anc ) T oy
| gk A ORE Y
b

FUSARIUM AROUND 80% LATIN AMERICA
OXYSPORUM RACE 4.

Produced the denominated Of the Banana crops are at Under alert as a primary
Panama Disease risk. source
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Our Project
MUSA

A DUAL CULTURE

of two antagonist fungi at the
International Space Station. We will use
Trichoderma harzianum and Fusarium
race 1.
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GENERAL OBJECTIVE SPECIFIC OBJECTIVES

Determine gene expression changes in Return in a safe condition the mission’s
Trichoderma harzianum and Fusarium scientific payload for in-lab analysis.
oxysporum f. sp. cubense tropical race
1; via a dual culture exposed to Acquire panoramic and millimetric
constant microgravity, compared to resolution image data from the
on-Earth controls. mission’s scientific payload during the

on-orbit operation cycle.

Provide infrastructure and experiment
setup to study dual culture
Interactions in microgravity.
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Earth - Lab

Space Segment :
Experiments
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PETRI DISHES

9 samples on rectangular petri dishes
(60 x 30 x 7) mm

HUMIDITY
Between 60% and 80%

OXYGEN CONCENTRATION

Must be kept at 22% to prevent oxygen deficit
caused by the fungi metabolism
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STATISTICAL ANALYSIS

9 SAMPLES ANALYZED
THROUGH ANOVA F TEST

Parametric variance with 95% confidence intervals
Power up to 99%
Differences detection of 50%
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GROWTH ADVANCEMENT
FRONT

The experiment has to measure growth rates

with milimetric resolution

RISK AT MINIMUM

Experiment should keep risk factors at a
minimum
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The substrate (agar) must
maintain useful conditions
during transport.

Samples will be kept at 4-8 °C
before the start of the pa r

experiment, and (-22) °C after its
execution.
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The spores must arrive in safe
condition for the execution of
the experiment.

Earth return must be successful
ance for mission objectives to be

ers completed.

The camera must capture
millimetric resolution images of
the samples.
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1- Printed Circuit Board

2- Microprocessor
3- Multiplexer
4- DB13W3P Male Plug

5- DHT22 Sensor
6- Servomotor
/- Bearing

8- Cameras

9 -CO2 Sensor

10- Inner Structure
11- Sample Container
12- Sample Holder



Servomotor

POWER
SUBSYSTEM

TOTAL CONSUMPTION: 2.029 W SN74LVCIG123

0.005 W

Raspberry Pi Zero & Cameras
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COMMS AND ¢

DATA JieS

3

HANDLING

Data will be downlinked and
synchronized with home base using
ICECubes Facility
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Samples
14.5%

MASS ..
BUDGET

TOTAL MASS: 0.564 KG

Mechanical structures
70.6%
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IMPLEMENTATION PLAN

SETECLa TECSPACE

Space Systems Laboratory
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GANTT CHART

Mission 1st 2019 2nd 2019 1st 20 2nd 2020 1st 202 2nd 2021 1st 20
Phase pA\ | )

Mission Analysis

PDR

CDR

Assembly and
Testing

End of Mission



Lack of sufficient funding.
MEDIUM

Spores get damaged in
transport.

LOW

Internal mechanisms failure
due to vibrations.

MEDIUM
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Defreezing of samples
during transport.

MEDIUM

Electronics failure.
LOW
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Mission Analysis

FINAL

25%
TOTAL
ESTIMATE Operations PDR
COST: 55% 5%
CDR

$100.000 504
Assembly

10%
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DEGENT WORK AND
ECONOMIC GROWTH

",

Decent work Responsible _
and economic consumiption Life on Lanc
growtn and production
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