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Motivation
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Motivation – A lightweight capnography device
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CO2 sensitive opto-chemical material
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Spectrometer data

8-hydroxy-1,3,6-pyrenetrisulfonic acid trisodium salt (HPTS)
tetraoctylammonium hydroxide (TOAOH)
P(HEA-r-tBA)-b-PBA-b-P(HEA-r-tBA) triblock copolymer (ABACP)
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CO2 responsive opto-chemical material
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CO2 responsive opto-chemical material

Use linear regression to get X[6,1]pCO2 (mmHg) = 
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Electronic readout
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405nm LED
excitation

470nm LED
excitation

20mm 
diameter

Microcontroller

Microphone

Cascales JP, Li X, Roussakis E, Evans CL. A Patient-Ready Wearable Transcutaneous CO2 Sensor. Biosensors (Basel). 2022 May 13;12(5):333. doi: 
10.3390/bios12050333. PMID: 35624634; PMCID: PMC9138690.
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Animal tests
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Reference:
6 – 48 mmHg

Sensor:
1.8 – 2.6 mmHg

Main reason:
Side stream
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Future work – Nasal canuula
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200um diameter

Intensity response to PCO2
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ML for breath recognition
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Edge AI!

https://docs.pytorch.org/audio/main/generated/torchaudio.transforms.MFCC.html
https://www.edgeimpulse.com/

3 CNN layers

Inhale/Exhale

https://docs.pytorch.org/audio/main/generated/torchaudio.transforms.MFCC.html
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