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NASA and other researchers are 
interested in watching the lifecycle, 
behaviors and effects of radiation 
on insects living in a microgravity 

environment.

One of the main benefits of 
studying insects in space is to 

determine if they can be a viable 
food source for astronauts.  

Since crickets are incredible 
nutritious, they are the insect we 

choose to research and highlight in 
this investigation.  Although, the  
Insect Nanolab could be used and 

adapted for any type of insect.

Why Crickets?
 

● High in Protein - 55 - 73%
● High in lipids  ~ 30 %
● 90 day lifespan but can be 

harvested in 45 days. 
● Cricket Protein Powder can be 

used in a variety of recipes
● All of the cricket can be 

harvested - no waste

Purpose of the
Insect Nanolab  

Insects in Space 

A NanoLab designed to 
monitor and study the 

effects of microgravity on 
the life cycle of Insects 



Features of the GUI
● Activates on start-up
● Buttons Activate

○ Camera
○ Lights
○ Video 

● Environmental Sensor & 
Data Collection 
○ Temperature
○ Humidity
○ Dew Point

 The Graphic User 
Interface (GUI) 

What’s Inside?

The main chamber contains: a 
mesh layer to facilitate breeding, 
moss to ensure oxygen levels are 
not depleted and to hold dew for 
the crickets to hydrate, and parts 

of an egg carton to allow for 
natural hiding behavior (on 

Earth) and as something to hold 
onto (on the ISS)

The main chamber also contains 
the crickets’ food; which,  consists 

of crushed peanuts,  crushed 
pecans, and arrowroot. (we are 

continually  tweaking the 
recipe)This mix is then blended to 
avoid the crickets only eating their 

favorite foods, they can be quite 
picky! Camera View!

3D Printed Design

Holds the Raspberry Pi, 
Camera,  2 LED Lights, 

Environmental Control Sensor 
, Battery,  Fan, and a Relay for 

the Lights . 

This takes up less than 40% of 
the box!

Plexiglass shelf separates and 
holds the electronics 

Camera positioned on side to 
optimize viewing and picture 

or video collection 
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Research/Testing

We placed one of our worms 
into the algae that we grew

Our mixture that we used for food 
was wheat paste and water, which 
kept having the issue of molding, 
but eventually we added a small 
amount of methyl paraben to 
reduce the molding. 
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Customizability

Our Insect Nanolab features a 
grid for customizable locations 
of electronics.

The insects reside in a 3D 
printed lattice structure coated 
in dried paste. The lattice is fit 
inside a container that can be 
open to algae to act as a source 
of oxygen, moisture, and food.







Before the construction of the project, we needed to 
gain a deeper understanding of how and what the 
nano-lab needed to provide to keep the crickets 

living. Testing and secondary research for the project 
were conducted to discover what those needs were. 
Experiments on the crickets were done to determine 
what sensors we needed and what kinds of plants 

were most beneficial. After the testing was finished, 
we decided moss was the ideal plant for the lab due 

to its previous testing in space and relatively low 
maintenance, as well as it being a food source and 

waste management for the crickets.

One Page Project Overview

The main features of the nano-lab are the 
sensors and ability to monitor and grow 
insects. These features are achieved 

through a variety of sensors, including: 
temperature, light, moisture, and oxygen 

sensors. Those sensors are hooked up to a 
set of arduinos to facilitate the information. 
When one of the sensors detects a issue or 
discrepancy, a light will turn on, indicating 

what sensor is no longer balanced. There is 
also a pinhole camera along with a mirror in 
our design to directly monitor the crickets. 
Additionally, there is an automated water 

pump to ensure the crickets stay hydrated. 
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Photos of our Design Process
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Photos of Nano-Lab
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