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Testing System for Respiratory Devices:

Human Cough and Mucus Production Simulator (Googun)

CERTUS CRITICAL CARE i
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Project Background Our Solution User Interface

3Ci's sensor access point (in red) The solution is split into two parts: Mucus

Injection and Cough Production. Both are controlled by a

is located here at the end of the microcontroller (MCU) which receives system commands from the user interface.
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The client required an interface to control the MIM and MPM
modules. Our solution involved a graphical interface that
monitors the status of the modules and allows for the user to
send instructions on operation of the modules.

Googun Control Graphical Interface

Googun Control: Experiment Mode
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Sensor Status
Pressure Sensor Unknown
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The Googun is a corporate-sponsored project

aimed at building a system for stress-testing medical
devices in development, by providing a cheaper, safer
alternative to human test subjects. Our Googun offers

The MIM functions as a substitute for human mucus
production and injects controlled volumes of artificial
mucus into the endotracheal tube.

pseudo-realistic mucus production and cough

behavior, similar to that of an average person, making
it ideal for testing respiratory devices.

Mucus Output Characteristics:
-Minimum resolution of 5 pl.
-Maximum output rate of 2 mi/min.

Our client, Certus Critical Care Inc. (3Ci), is
developing prototypes that have sensors located near
the end of an endotracheal tube. They need to test
how their sensors are affected by the secreted mucus

from the patient at this location, as they do not yet
have data on the short and long term effects of mucus

on their sensors.
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Mucus Propulsion Module

The MPM simulates characteristics of a human cough,
and functions to push the mucus in the endotracheal tube
towards the client’s sensor.

Air Output Characteristics:
- Human-like air volume output up to 750mL, at airflow

rates between 160-300 mL/s.
- Human-level pressure range of 40-170cmH,O
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Experiment Parameters
Parameter
Mucus Volume (ul)
Mucus Delay (ms)
Mucus Frequency (cycles) Testing Notes
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Conclusions

We successfully fabricated and characterized a

Pressure Pressure Googun system. Unfortunately, due to the COVID-19
Sensor Regulator pandemic, we were not able to fully vet the system with

Solenoid
Valve

Air

verification tests. Due to social distancing laws, we were
not able to test the systems together. The pandemic also
prevented us from obtaining a working ventilator or an
endotracheal tube.
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