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Setting C 50-30 / R 20-20

In the third setting, resistances were kept constant at 20 cmH20xL-xsec! for both
simulated patients while compliance was equal to 50 mLxcmH20! for patient 1 and 30
mLxcmH20" for patient 2. The total inspiratory volume delivered by the ventilator was
664 + 3 mL. Patient 1 received an higher tidal volume (372 2 mL, nearly 56% of the
total volume) than patient 2 (283 2 mL, p<0.001) (Supplementary Material Figure S1E).
Patient 1 (C 50 / R 20) received approximately 93% of its tidal volume from the
inspiratory branch (Supplementary Material Figure S1F) while the remaining volume
bypassed patient 2 and arrived through the expiratory branches (Supplementary
Material Figure S1G and Figure S2A). This cross-flow was almost continuous over the
entire inspiration (Supplementary Material Figure S1C).

At the end of the inspiration, the alveolar pressure of patient 2 was higher, mainly due
to its lower time constant (Supplementary Material Figure S1I).

This difference in alveolar pressures also affected the expiratory flow kinetics
(Supplementary Material Figure S2B-C for major details). During the first part of the
expiration, patient 2 (C 30 / R 20) expired mainly through its expiratory branches but
also through its inspiratory branch and patient 1 branches (approximately 7.5 mL, 2% of
patient 1 tidal volume). During the second part of the expiration, patient 1 (C 50 / R 20)
expired both through its expiratory branches and its inspiratory branch and patient 2
branches (54.9 mL, 15% of patient 1 tidal volume) (Supplementary Material Figure S1A-
B, ]). The net amount is approximately equal to 47 mL (13%) through patient 2 branches.
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Figure S1: average breath tracings of setting C 50-30 / R 20-20

Average (continuous line) + standard deviation (filled area plot) of multiple breaths of flows, pressures and volumes across the custom-made circuit
in setting C 50-30 / R 20-20 (C = 50 mLxcmH20™" for patient 1, C = 30 mLxcmH20"" for patient 2 and R = 20 cmH20xL"xsec™! for both patients).
Blue = patient 1, Red = patient 2; Green = difference between patient 1 and 2; Dark grey = inspiratory branch of the ventilator, Light grey =
expiratory branch of the ventilator. A - Flows at Y-connectors. B — Flows at inspiratory branch of patients. C - Flows at expiratory branch of
patients. D - Flows at inspiratory and expiratory branches of ventilator. E - Volumes at Y-connectors. F — Volumes at inspiratory branch of patients.
G - Volumes at expiratory branch of patients. H — Volumes at inspiratory and expiratory branches of ventilator. I — Alveolar pressures. J — Airways

pressures at HME.
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Figure S2: Flows across the circuit in setting C 50-30 / R 20-20

Flows across the custom-made circuit in setting C 50-30 / R 20-20 during the inspiratory time (A) and the expiratory time (B and C). Blue = patient

1, Red = patient 2. Circuit and arrows in figure are not in scale.

Supplementary Material 4



Setting C 50-30 / R 5-20

In the fourth setting, compliance was equal to 50 mLxcmH20" for patient 1 and
30 mLxcmH20"! for patient 2, while resistance was equal to 5 cmH20xL-xsec"!
for patient 1 and to 20 cmH:OxL'xsec! for patient 2. The total volume
delivered by the ventilator was 740 + 3 mL. Patient 1 (C 50 / R 5) received an
higher tidal volume (473 4 mlL, nearly 64% of the total tidal volume) than
patient 2 (C 30 /R 20) (269 3 mL, p<0.001) (Supplementary Material Figure
S3E). Patient 1 received approximately 85% of its tidal volume from the
inspiratory branch (Supplementary Material Figure S3B) while the remaining
volume arrived through the expiratory branches (Supplementary Material
Figure S3C, and Figure S4A). Similarly, the majority (approximately 80%) of
expired volume from patient 1 reached the ventilator through its own
expiratory branch, while the remaining 20% through its inspiratory branch and
the circuit of patient 2 (Supplementary Material Figure S4B for major details).
The alveolar pressures of the patients were almost identical (Supplementary
Material Figure S3I).
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Figure S3: average breath tracings of setting C 50-30 / R 5-20

Average (continuous line) + standard deviation (filled area plot) of multiple breaths of flows, pressures and volumes across the custom-made circuit
in setting C 50-30 / R 5-20 (C = 50 mLxcmH20"! for patient 1, C = 30 mLxcmH20! for patient 2 and R=5 cmH20xL"!xsec™! for patient 1 and to 20
cmH20xL'xsec! for patient 2). Blue represents patient 1; Red represents patient 2; Green represents difference between patient 1 and 2; Dark
grey represents the inspiratory branch of the ventilator; Light grey represents the expiratory branch of the ventilator. A - Flows at Y-connectors. B
— Flows at inspiratory branch of patients. C - Flows at expiratory branch of patients. D - Flows at inspiratory and expiratory branches of ventilator.
E - Volumes at Y-connectors. F — Volumes at inspiratory branch of patients. G - Volumes at expiratory branch of patients. H — Volumes at

inspiratory and expiratory branches of ventilator. I — Alveolar pressures. J — Airways pressures at HME.
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Figure S4: Flows across the circuit in setting C 50-30 / R 5-20

Flows across the custom-made circuit in setting C 50-30 / R 5-20 during the inspiratory time (A) and the expiratory time (B). Blue = patient 1, Red

= patient 2. Circuit and arrows in figure are not in scale.



