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The flammable level of trifluroethylvinyl
ether (fluroxene, Fluoromar) has been found
to be 4.0 per cent in dry oxygen.: 2 Published
reports differ, however, concerning its flam-
mable level in a circle absorption system uti-
lizing a closed technique.2»® Miller and Dor-
nette,2 using the bromine uptake method of
analysis of fluroxene samples, found that un-
der these conditions the agent was not flam-
mable until a concentration of 7.5 per cent was
reached. This higher level of lammability was
thought to be due to the presence of water
vapor in the system from the patient’s expira-
tions, and from moisture produced by the soda
lime when CO, was absorbed. These results
were not confirmed by Gramling and Vol-
pitto,® who, using gas chromatography for
analysis and likewise utilizing a closed circle
absorption technique, found concentrations of
4.5 per cent and above flammable.

Since concentrations of fluroxene required
for induction and maintenance of anesthesia
may involve use of flammable levels of this
agent,> +7 further study to determine levels
of its flammability seemed indicated.

METHOD

Gas chromatography was used for all flu-
roxene determinations. The technique uti-
lized, and that of preparing samples of flu-
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roxene of known concentrations, followed
closely the one outlined in 1963 by Rutledge
et al® for the analysis of halothane by gas
chromatography.

Samples of fluroxene in dry nitrous oxide
and oxygen were taken from two sources, un-
der laboratory conditions. In one instance a
Fluotec Mark 2 vaporizer was employed, with
gas flows varying from 1 to 5 liters per min-
ute, and vaporizer settings varying from 0.5
to 4.0; the samples were removed from the
expiratory arm of the Fluotec at some dis-
tance from the outlet. The other source con-
sisted of a circle system, employing fluroxene
in an in-circle no. 8 Ohio Vaporizer, and a test
lung, with flows of nitrous oxide and oxygen
from 1 to 4 liters per minute, and at various
settings on the vaporizer; samples were re-
moved from the corrugated tubing on the ex-
piratory side of the circle.

Samples were also taken from a circle ab-
sorption system in clinical use, employing
fluroxene in an in-circle no. 8 Ohio Vaporizer,
in the case of a healthy young female patient
undergoing an orthopedic procedure. The gas
flow was 1.4 liters per minute (700 ml. N.O,
700 ml. O,), and specimens for analysis were
removed from the corrugated tubing on the
inspiratory side of the circle, and from the
rebreathing bag on the expiratory side.

Flammability was determined by using a
20 ml. plastic syringe filled with the sample to
be tested, removing the plunger, and holding
the open end of the syringe over an alcohol
lamp flame.2 The testing was done in a dark-
ened area so that weak flames would not be
missed.
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Fic. 1. Each dot represents one fluroxene sample
analyzed for concentration and flammability.

ResuLTs

Flammability of Fluroxene in Dry Nitrous
Oxide and Oxygen in Clinical Use. Forty-
eight samples were tested (fig. 1), with con-
centrations of fluroxene ranging from 0.94 to
9.52 per cent. The lowest level of lammabil-
ity was found to be 4.28 per cent, and, with
one exception, all samples above this were
flammable. This one exception was a sample
of 4.38 per cent. However, other samples of
4.32 and 4.36 per cent were found to be
flammable.

Flammability of Fluroxene in Nitrous Oxide
and Oxygen from a Circle Absorption System.
Eleven samples were investigated in this study
(fig. 2). Concentrations of fluroxene ranged
from 2.27 to 6.13 per cent. Concentrations of
4.26 per cent and below were found to be non-
flammable, and concentrations of 4.5 per cent
and above were found to be flammable.

SUMMARY

In this study, employing gas chromatog-
raphy for analysis, the flammable level of flu-
roxene in mixtures of dry nitrous oxide and
oxygen was found to be 4.28 per cent, and in
mixtures of these gases taken from a circle ab-
sorption system in clinical use, and utilizing a
low flow, the lower level of flammability was
found to be 4.5 per cent. These results would

FLAMMABILITY OF FLURGXENE IN NgO AND Oy
FROM CIRCLE ABSORPTION SYSTEM
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Fic. 2. Each dot represents one fluroxene sample
analyzed for concentration and flammability.

indicate that utilization of fluroxene in a circle
absorption system with low or moderate gas
flows does not signifiantly alter its lammability.
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