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Below is a simplified gas flow schematics of the Lumis 150 modification.
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Supplemental Figure 2: Simplified gas flow schematics of the Lumis 150 ventilatory system pre and
post modification.

Panels (1) and (2) show the gas flow schematics of the inspiratory phase before and after
modification, respectively. Panels (3) and (4) show the expiratory flow schematics before and after
modification, respectively.

In normal use the Lumis 150 does not have a dedicated supplemental inlet port. Oxygen is
commonly introduced into the patient circuit using a T-piece. If the oxygen flow introduced in the
patient circuit is high (e.g. 15 LPM), there is a potential that the ventilator to alarm ‘rebreathing’ and
in some cases cease to operate.

In the pre-modification inspiratory phase (panel 1) the ventilator ‘V’ entrains room air (black arrow)
through the room air inlet port ‘A’, this is mixed with the supplemental oxygen (green arrow)
supplied at a constant flow through a T-piece inlet ‘O’ connected in the patient breathing circuit. The
mixed gas (pine arrow) is delivered to the patient ‘P’ through the patient breathing circuit ‘C’. During
the expiratory phase of the unmodified system (panel 3), the CO; rich expired gas (blue arrow) from
the patient ‘P’ escapes through the exhalation leak port ‘E’. Meanwhile, the constantly flowing
supplied oxygen through port ‘O’ escapes to the atmosphere through the ventilator air inlet port ‘A’.
In the modified system, the T-piece inlet ‘O’ is connected into the modification assembly ‘M’, rather
than the patient breathing circuit. During expiration in the modified system (panel 4) the oxygen that
normally would have escaped to the atmosphere through the air inlet port ‘A’ is trapped in the
modification assembly. The majority of the oxygen flows into the reservoir bag ‘B’ because of the
slightly higher resistance of the bacterial filter at the room air outlet ‘R’. In the event that excess
pressure builds in the bag ‘B’ some amount of oxygen may escape to the atmosphere through the air
inlet port with a fitted bacterial filter ‘R’. During this expiratory phase, the CO; rich expired gas (blue
arrow) from the patient ‘P’ escapes through the exhalation leak port ‘E’ same way as the pre
modified system (panel 3). In the modified system, during the inspiratory phase (panel 2), the
ventilator draws gas through the modification assembly ‘M’. The gas is drawn primarily from the
constantly supplied oxygen through port ‘O’ (green arrow) mixed with the high oxygen mixture gas
that was trapped in the reservoir bag during the previous breathing cycle (green arrow from bag).
Some amount of room air may be drawn into the mixture through the room air inlet port ‘R’ (small
black arrow - this depended on the tidal and minute volume of the respiration — arrow).
This provides a higher oxygen concentration gas mixture to be delivered by the ventilator to the
patient ‘P’ compared with the gas mixture of pre modification.
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