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Investigation the container closure integrity of the pressurized
metered dose inhalers by helium mass spectrometry
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Abstract Objective:To establish and verify the helium mass spectrometry detection method to test the sealing in-
tegrity of the container closure system ( CCS) of pressurized metered dose aerosols ( pMDIs). Methods: Deter-
mined the maximum allowable leakage limit ( MALL) of pMDIs of CCS in the whole life cycle. The special test
chambers and helium filling devices were designed and manufactured, and helium filling devices to test the nega-
tive and positive control samples under high pressure (absolute pressure 672 kPa) and normal pressure (absolute
pressure 100 kPa) respectively. According to the requirements of methodology validation, the validation of detec-
tion limit, system suitability, precision, specificity and detection range indicators were completed. The accelerated

sample sealing integrity testing for 3, 6 months and 3, 12, 24 months in the long — term stability inspection period
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was achieved. Results: Under both helium — filled pressure conditions, the methodological validation indicators

were in line with the acceptable standards, and the results of the stability samples were less than the detection lim-

its. This method can detect 100% that the equivalent pore diameter of pMDIs product CCS was 0. 095 pm and a-

bove. Conclusion; The helium mass spectrometry detection method can quickly and quantitatively investigate the

leakage rate of pMDIs products, prove the seal integrity of CCS with high sensitivity, and meet the industry’ s re-

quirements for pMDIs product quality control.

Keywords : helium mass spectrometry; pressurized metered dose Inhalers; sealing integrity ;rapid quantitative test

method ; maximum allowable leakage limit; sealing test of pressure vessel
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Tab.1 Calibration leak parameter setting results ( absolute pressure conditions)
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Fig.2 Schematic diagram of PMDIs helium filling device and test chamber
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Tab.2 Leakage rate conversion results of two pressurized helium states under the same aperture
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x4 WNEEIELS R (RS RER)

Tab.4 Verification results of detection range ( positive control) (0.8 pm)

Wi #1E
IR W (test leakage rate value)/(Pa - m* = s~') A A HEB
( pressure ( number SD (unqualified (accuracy) /
state) of test) oN Fe/MA T quantity ) %
( maximum) ( minimum) (average)
H JE (normal pressure ) 27 3.38x10°° 2.46 x10 73 2.78 x10 73 5.32 27 100
1 JE (high pressure) 27 9.83 x107* 9.47 x107* 9.56 x107* 5.97 27 100
F=5 MAMMNKER
Tab.5 Instrument robustness results
(EETEAN FoHRAS TR R (test result) /(Pa » m® = s71)
('sample name) ( pressure state ) 40 s 50 s 60 s
BRI % B AL 5 (negative control ) “# & (normal pressure ) 2.65 %1078 2.68x107® 2.90 x10 78
2.56 x10 ¢ 2.89x10°* 2.86x10°¢
2.73x107% 2.78 x10 7% 2.69 x107%
15 JE (high pressure) 1.65 x1077 1.76 x 1077 1.69 x 1077
1.61 x10~7 1.82x1077 1.72 x10~7
1.74 x1077 1.73 x1077 1.85x10 77
FFT 1 %) BE AR 5 ( positive control) (0.2 m) “# I (normal pressure ) 1.58 x10°° 1.74 x10° 1.81 x10°°
1.62 x10°° 1.59 x 10 ~¢ 1.76 x10 ¢
1.67 x10°° 1.71 x10°° 1.73x10°°
& JE (high pressure) 3.43x10°° 3.76 x107° 3.66x107°
3.55x107° 3.68 x10 73 3.72x107°
3.65x107° 3.73x10°° 3.78 x107°
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Fig. 6 Test results of test samples
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