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Summary

Summary

The anesthesia machine is a device that delivers
accurate mixtures of anesthetic gases and inhalational agents at
variable controlled flow rates and at low pressure. It
accomplishes this via a number of features that are best
described by tracing the gas flow through the system from the
cylinder or pipeline to the fresh gas outlet.

The exact history of the anesthesia machine starts
in1864 when Morton demonstrated the first successful ether
anesthesia. In 1917, Boyle developed his continuous-flow
anesthesia machine, the design of which is the forerunner of all
modern anesthetic machines. Since that lots of efforts were
made in developing anesthesia machine and modifying its
design directed towards increasing safety, accuracy and adding
sophistication. The transition from ether inhalers and
chloroform-soaked handkerchiefs to more sophisticated
anesthesia delivery equipment occurred gradually, with
incremental advances replacing older methods.

The contemporary anesthesia workstation comprises the
anesthesia machine, vaporizer, ventilator, monitors, and alarm
systems. The workstation, breathing system, and waste gas
scavenging system constitute the anesthesia delivery system.
Gases (oxygen, nitrous oxide and air) arrive at the machine via
the hospital’s piped medical gases and vacuum system via
colour-coded tubing. Cylinders attached to the back of the
machine must be present to provide a back-up supply of gases.
The gases pass through pressure-regulating valves into the
‘back bar’ of the machine. From there, gas flow rate is set
using a needle valve that regulates flow into the rotameter.

Rotameters are fixed pressure, variable orifice
flowmeters which are accurate to within 2.5%. Modern
anesthetic machines may have electronic gas mixers rather
than conventional rotameters. The gases pass through a
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Introduction and Aim of the Work,

Introduction

The anesthesia machine 1s a device that delivers
accurate mixtures of anesthetic gases and inhalational agents at
variable controlled flow rates and at low pressure. The basic
anesthesia machine receives compressed gases (oxygen nitrous
oxide, sometimes air, and/or heliox) from tank and/or pipeline
supply sources, creates a controlled gas mixture in terms of gas
concentrations and total gas flow rates, and delivers this
mixture to the vaporizer, where the desired concentration of
potent inhaled anesthetic may be added. The resulting fresh
gas mixture of known composition and metered production
rate is delivered to the patient circuit (Morgan, 2006).

Anesthesia machines have evolved from simple
pneumatic devices to complex computer-based, fully
integrated anesthesia workstations. Modern anesthesia
machines have become extremely sophisticated, incorporating
many built-in safety features and devices. These new
generation of anesthesia workstations combine functions that
in the past were performed by separate components. The
contemporary anesthesia workstation comprises the anesthesia
machine, vaporizer, scavenging system, modern complex
ventilator with new ventilation modes, fully integrated
monitors and smart alarm systems (Dondelinger, 2004).

The next technological advance in modern anesthesia
workstations is the use of physiological closed loop controllers
(PCLC) for medication and fluid delivery and control of
ventilation. Physiological closed loop control systems, now
available in parts of Europe, utilize inputs of one or more
physiological parameters and by computer based algorithm
determines one or more outputs. Other new features of modern
anesthesia machines are electronic record keeping, integrated
intelligent alarm systems, integrated monitors with new
monitoring parameters, therapeutic decision support, control of



