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Function & Use

A vaporizers is part of an anaesthetic machine.

It is designed to convert a liquid anaesthetic agent into
a vapour and to add a controlled amount of this agent
to the gas mix that is to be administered to the patient.

There are three types of vaporizers:

* Plenum vaporizers for continuous (constant) flow
systems and

* Draw-over vaporizers for draw-over systems.

* Dual-circuit gas-vapour blender, used only for the
agent desflurane.

Here, the principles of all three types of vaporizers Anaesthetic machine, showing Sevoflurane (yellow) and
are explained, but further focus is on Plenum Vaporizers Isoflurane (purple) Plenum vaporizers on the right side










Dual-circuit gas-vapour blender

The Dual-circuit gas-vapour blender was created specifically for
the agent desflurane. Desflurane boils at 23.5 °C, close to room
temperature. This means that at normal operating temperatures,
the saturated vapour pressure of desflurane changes greatly with
only small fluctuations in temperature. Therefore, the features of a
normal plenum vaporizer are not sufficient to ensure an accurate
concentration of desflurane. Additionally, on a warm day, all the
desflurane would boil, and very high (potentially lethal)
concentrations of desflurane might reach the patient.

A desflurane vaporizer is heated to 39°C and pressurised to 200kPa (and therefore requires electrical power). It
evaporates a chamber containing desflurane using heat, and injects small amounts of pure desflurane vapour into
the fresh gas flow. A transducer senses the fresh gas flow.

A warm-up period is required after switching on. The desflurane vaporizer will fail if mains power is lost. Alarms
sound if the vaporizer is nearly empty. An electronic display indicates the level of desflurane in the vaporizer.

The expense and complexity of the desflurane vaporizer have contributed to the relative lack of popularity of
desflurane, although in recent years it is gaining in popularity.




Principle of Operation: Plenum Vaporizer

The Plenum Vaporizer is driven by positive pressure from the anaesthetic machine, and is usually
mounted on the machine. The performance of the vaporizer doesn't change regardless of whether the
patient is breathing spontaneously or is mechanically ventilated.

The Plenum Vaporizer works by accurately splitting the incoming gas into two streams (see figure
next sheet). One of these streams passes straight through the vaporizer in the bypass channel. The
other is diverted into the vaporising chamber. Gas in the vaporising chamber becomes fully
saturated with volatile anaesthetic vapour. This gas is then mixed with the gas in the bypass channel
before leaving the vaporizer.

The internal resistance of the vaporizer is usually high, but because of the supply pressure is
constant the vaporizer can be accurately calibrated to deliver a precise concentration of volatile
anaesthetic vapour over a wide range of fresh gas flows. The Plenum Vaporizer is an elegant
device which works reliably, without external power, for many hundreds of hours of continuous
use, and requires very little maintenance.










Principle of Operation: Plenum Vaporizer

A typical volatile agent, isoflurane, has a saturated
vapour pressure of 32kPa (about 1/3 of an atmosphere).
This means that the gas mixture leaving the vaporising
chamber has a partial pressure of isoflurane of 32kPa. At
sea-level (atmospheric pressure is about 101kPa), this
equals conveniently to a concentration of 32%.

The output of the vaporizer is typically set a 1-2%, which
means that only a very small proportion of the fresh gas
is diverted through the vaporising chamber. This
proportion is known as the splitting ratio.

The performance of the plenum vaporizer depends critically on the saturated vapour pressure of the volatile agent.
This is unique to each agent, so it follows that each agent must only be used in its own specific vaporizer.

The vaporizer should be kept level (horizontal) as operation out of level can affect the calibration
















User & Patient Safety

Care should be exercised not to tip vaporizer as this can cause a hazardous spill.
Should a spill occur, water can be used to clean up the anaesthetic agent
and doors should be opened to clear the vapours.

Vaporizers are an integral part of the anaesthesia machine and therefore can be
the cause of problems and a threat to a patient’s life. It is important to respect
the service manual’s instructions on preventive maintenance and output checks.
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