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Figure 1: Experimental set up in a single limb circuit configuration. 

[image: ]

This figure depicts the experimental set-up used to validate the end-tidal dilution method (etCO2D) to estimate auto PEEP. 
The ventilator was a non-invasive single limb BiPAP respirator (Respironics BiPAP ST). 
The conventional CO2/Flow adaptor (Respironics/Philips, Wallingford, CT, USA) used included the CO2 sensing chamber and a fixed orifice flow/pressure sensor. A conventional clinically used infrared CO2 sensor included in the NICO monitor (Respironics/Philips, Wallingford, CT, USA) was used. A small intentional leak was created by drilling a 2 – 3 mm hole in the sensing chamber.
In this configuration the exhaled air (black arrow) is always confronted with the continuous flow/pressure of fresh gas generated by the ventilator (white arrow). Whenever the end-expiratory pressure of the animal exceeds the pressure/flow coming from the ventilator a complete normal capnogram is obtained from the CO2 sensor. If however the expiratory pressure of the ventilator exceeds the end-expiratory pressure of the patient the capnogram will be diluted. In this evaluation different levels of intrinsic PEEP were created and detected by stepwise increasing the level of end-expiratory pressure form the baseline value of 2 cmH2O in 1 and 0.2 cmH2O steps until de first dilution of the end-tidal portion of the capnogram was diluted. This pressure corresponded to the level of PEEPi. 








The method can also be used in a double limb circuit configuration as used by conventional mechanical ventilators. 

[bookmark: _GoBack]Figure 2: Set up for a double limb circuit configuration: 
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In this configuration the sensing chamber must be placed after the Y piece as close as possible to the airway opening. The operation principle is the same. To be fully operative in a double limb mechanical ventilator, the intentional leak to create the dilution should be quantified and accounted for by the ventilator if a continuous monitoring is to be applied.
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