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Accuracy of Gas Standards Used for Mayo Vapor Analyzer Calibration
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Fluroxene (Fluromar), halothane (Fluo- TaBLE 1. Gas Standards Purchased before ;
thane), ether and methoxyflurane (Penthrane) January 1, 1973* S
gas standards are commercially availablel for abomators Label =
calibration of the Mayo Vapor Analyzer. Concentration Concentration =
This study compared the concentrations on (Vol Per Cent) (VoI Pes Cent) o
the calibration standard lubels with corre- gy o N
sponding concentrations determined in our 1 5.6 58 %
laboratory for those gas standards purchased 2 5.3 5.7 @
before January 1, 1973 and for gas standards 3 3.3 5.6 %
purchased after January 1, 1973. ; gé gg g'
6 5.9 62
METHODS - 33 55 %
Measured amounts of liquid fluroxene (500 8 56 6.3 é
u), halothane (250 ul), ether (300 1) or meth- 9 35 6.4 5
oxyflurane (50 pl) were added to four glass Ether jg
flasks with a Hamilton microliter syvringe. g 6.4 8.0 S
Each flask was capped with a rubber stopper 3 gé ;-g <
through which a needle was inserted to permit 1 6.2 8 £l
addition of the liquid anesthetic and facilitate 5 6.9 8.0 2
subsequent gas sampling. Mylar plastic cov- 6 7.1 82 ‘g
ered the rubber surface exposed to the flask é é}, 883 S
interior. Negative pressure was created in the 9 68 81 2
flasks before adding the liquid anesthetic. 10 6.4 77 §
After two hours the flasks were equilibruted ®
) . A Halothane I
with barometric pressure by opening a three- 1 26 29 »
way stopcock. Thirty minutes later gas sam- 2 2. 29 *
ples (2 ml) from the flasks were injected into a 3 2.8 29 g
gas chromatograph (flame ionization detector, 4 3‘8 3.0 3
SE-30 on Chromosorb W) via a gas-sampling g 5? gg §
valve and the resulting anesthetic gas peak 7 26 29 »
height measured. Knowing the internal vol- 8 2.6 3.1 §
ume of the flasks (2,090 ml by water displace- 9 28 29 @
ment)and the gas vapor (ml) resulting from the 10 28 29 )
liquid anesthetic evaporation (Pg 747 torr, Methoxyflurane .8
room temperature 22 C), we calculated the _1’ 0.60 l‘% S
concentrations represented by the peak 5 g-a,g }'; g
heights. Samples of the commercial stand- 4 0.74 10 ©
ards were also injected into the gas chromato- 5 0.75 11 3
graph and the anesthetic gas concentrations 6 0.75 L1 -
calculated by comparing these peak heights é ggg i.& S
with those of the corresponding laboratory 9 0.69 11 g—
* Associate Professor of Anesthesia and Phar- 10 0.63 L1 2
macology. . . . o
t Anesthesia Resident. The concentrations determined in the laboratory >
Received from Indiana University Schoolof Medi- ~ are compared with the corresponding concentra-3,

cine, Indianapolis, Indiana 46202. Accepted for tions stated on the gas standard labels. Every
publication March 13. 1973. label concentration represents a different gas Q
t Ohio Medical Products. standard. >
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TasLE 2. Gas Standards Purchased after
January 1, 1973*
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Labortory Label
Concentration Concentration
{Vol Per Cent) {Vol Per Cent)
Halothane
1 29 3.0+ 02
2 2.8 28=02
Methoxyflurane
1 0.76 0.8+ 0.1
2 0.73 0.8+ 0.1

* The concentrations determined in the laboratory
are compared with the corresponding concentra-
tions stated on the gas standard labels. Every
Iabel concentration represents a different gas
standard.

standards. The calculated concentration was
compared with the concentration stated on the
calibration standard label.

The commercial and laboratory standards
were compared at the same gas chromatograph
attenuation to avoid any changes in linearity
that might occur with gain changes. A three-
point standard curve was prepared for each
gas on one occasion and confirmed the linear
response of the gas chromatograph at that
attenuation.

Gas calibration standards purchased during
a 30-month period before January 1, 1973 and
those purchased after this time were studied.
All were analyzed before the expiration date
indicated on the label. The methoxyflurane
standards were reanalyzed two to three weeks
after the first measurement and found to be
unchanged from the original laboratory values.
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ResuLTs AND CONCLUSION

|w]
In all instances the gas standards purchaset%
before January 1, 1973 were found to havg
anesthetic concentrations lower than thoseL
stated on the label (table 1). For emmpleo-
methoxyflurane standard number 8 (label cons
centration 1.2 per cent) was found to contai
0.70 per cent. The same standard analyzed§
by another investigator was reported to containy
0.66 per cent methoxyflurane. The averagé
of all the laboratory methoxyflurane concentra,
tions was 31 per cent less than the averagé
of the concentrations stated on the ]abels
Average ether concentrations were 17 peE
cent less, while fluroxene and halothane dlfo
fered from the label values by about 7 per centE
Some inherent error in preparation andd
analysis of our standards could account fod
the small differences between the calculateds
and stated concentrations for the fluroxene ands
halothane standards. However, the larger dif
ferences found for methoxyflurane and to ::\,
lesser extent for ether emphasize the need tq’%
confirm the concentrations stated on gas st.md
ard labels. %
Ohio Medical Products has informed us thd@
all gas standards prepared and purchased aftex"’
January 1, 1973 have been reanalyzed. Theh
concentrations on the labels of halothane amB
methoxyflurane standards purchased by usg
after this date agreed with the values delerm
mined in our laboratory (table 2).
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