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[ Abstract] Background Pulmonary examination is a measurement technique in medicine, and the quality of
examination equipment is a key factor associated with the accuracy of examination results. Guidelines for mechanical lung function
measurements have proposed that the spirometer should be calibrated each time it is used by the calibration cylinder for quality
control, so the accuracy of the calibration cylinder will directly associate with that of the spirometer. However, there are no
reports on the accuracy, and eligible standards, as well as calibration procedure regarding spirometer calibration cylinders
measured by relevant research institutions ( including calibration cylinder manufacturers ) . Objective To develop a method,
and use it to measure the performance of volume calibration cylinders commonly applied in China to assess its application value.
Methods According to the standards for 3 L calibration syringe proposed in the Standardization of Spirometry 2019 Update
issued by the American Thoracic Society ( ATS ) /European Respiratory Society ( ERS) , the 1180 cylinder verifier ( produced
by Hans Rudolph, inc.) was used in the leak test and volume accuracy test for measuring the performance of five brands of
imported/domestic calibration cylinders ( Two were produced by Germany’s CareFusion, and Vyaire, respectively, one by
MGC Diagnostics, USA, and the other two by China's Zhejiang U-Breath, and Ningbo Wendi Medical Instrument CO, LTD,
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respectively ) . Results
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Of the five brands of calibration cylinders, 4/5 had less than 1 ml/min in the pressure attenuation

leakage test, 4/5 had a volume error of less than 0.5% of the target volume, with an error range of less than 0.05% of the target

volume, 3/5 passed both tests. Conclusion In this study, the method of directly measuring the change of gas volume of volume

calibration cylinder is used for quality detection. The method is simple and feasible. It is recommended that the calibration cylinder

should be regularly checked for assuring the accuracy.
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Figure 1 Calibration procedure of the 1180 cylinder verifier ( produced

by Hans Rudolph, inc.) verifying the volume calibration syringes
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Table 1 Results of five brands of volume calibration syringes in the leak

test and volume accuracy test

Bk
RS i N S0 SO0 1) - I R : P
(%)
FE itz
AR (ml) 3.000.000 3 000.000 1000.000 3 000.000 3 000.000
B fxiltEE (ml/min ) 0.000 0000 0000 0000  0.000
o A I
*Bﬂ.ﬂ]dﬁ% 0.190 0450  0.100 2470  0.840  80.00
(ml/min )
dﬁﬁ%ﬁg‘%ﬁ 0.190 0450  0.100 2470  0.840  80.00
(ml/min )
s (YIN) Y Y Y N Y  80.00
AR

HARAR (ml) 3000.000 3 000.000 1000.000 3 000.000 3 000.000
AFCEMEE (ml) 2994.674 3003.005 992.219 2990.861 3001.187 80.00
AREHRETH(m) 0383 0537 0520 0795 0367  80.00

AREHIRE (ml)  -5326 3.005 -7781  -9.139 1187  80.00

BRI (YIN) Y Y N Y Y 80.00
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