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Comparative Evaluation of Gas Sampling and Response Time in Spontaneously
Breathing Volunteers By Novel Gas Sampling Device Versus Cannula with
Capnography
Abstract

Background : Continuous monitoring of end-tidal carbon dioxide (EtCO,) during deep
sedation is crucial for the early detection of apnea and hypoventilation, allowing timely
intervention before hypoxemia occurs. This technology supports safer clinical decision-
making regarding drug administration and ventilatory assistance, while enabling the
early detection and prevention of serious complications. However, limited availability
of monitoring devices often restricts its routine use. Developing low-cost systems from
readily accessible materials can facilitate wider implementation of noninvasive
capnography. We designed an innovative device capable of continuously and
noninvasively measuring exhaled carbon dioxide, providing clinically relevant

information on respiratory adequacy.

Methods : This experimental study aimed to evaluate the effectiveness of a gas-
sampling device for exhaled carbon dioxide analysis. Data were collected from 33
healthy volunteers between July 1 and August 31, 2025. Thirty three healthy
volunteers were enrolled between July 1 and August 31, 2025. Rising time, end-tidal

carbon dioxide (EtCO,), respiratory rate, and user satisfaction were evaluated.

Results : The novel gas sampling device demonstrated a significantly faster response
time than the Cannula with Capnography (p < 0.001). EtCO, and respiratory rates did
not differ significantly between devices (p > 0.05)

Conclusions : The novel gas sampling device may serve as an effective alternative for
monitoring exhaled carbon dioxide, with performance comparable in accuracy and
reliability to a standard nasal cannula with integrated capnography. Importantly, it

provides the additional advantage of faster response time.



