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a
air separation plant (ASU) 3, 7, 104
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– aluminum alloys 34, 147
– cleaning methods 32
– description 31
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– material properties 33
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ASU, see air separation plant (ASU)
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fluorescence analysis
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g
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– calibration gases 78
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– permanent gases, see permanent gases
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– terminal units 58
medical gases
– air 1
– air separation plant 3
– argon, see argon
– carbon dioxide 18, 24
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– gas mixtures 20
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– Jan Baptist van Helmont (1577–1644) 2
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– nitric oxide 19
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– xenon, see xenon
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– ASU 104
– batch record 116
– carbon dioxide 103
– complaints and product information 122
– cross-contamination 118
– cylinder tracking systems 117
– cylinders and gases 115
– deviations 112
– documentation 112
– EU directives 103
– European Economic Community 99
– European pharmacopoeia 102
– gas mixtures 105
– gas plants design 110
– GMP 102
– GMP documentation 113
– in European Union 101
– legal status 105
– liquid oxygen 104
– liquid transport 105
– outsourced activities 121
– oxygen 99
– oxygen filling, steel cylinders 104
– packaging materials 113
– pharmaceutical development 100

– pharmaceutical quality 107
– pipes and hoses 118
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MGPS, see medical gas pipeline systems
(MGPS)

moisture measurement
– calibration 85
– hygroscopic substance 83
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– air separation plant 7
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p
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pharmaceutical quality system (PQS) ICH Q10
107–109

PQS, see pharmaceutical quality system (PQS)
ICH Q10

pressure vessels
– aluminum cylinders, see aluminum cylinders
– Druckbehälterverordnung 28
– inner and outer surface 37
– manufacturing 29
– medicinal gas cylinders 30
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– transportation 27
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– valves, see valves

q
quality control (QC)
– description 119
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r
reference gases 75
risk management ICH Q9 108, 127

s
safety data sheet (SDS) 148
site master file (SMF)
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SMF, see site master file (SMF)
stationary tanks
– cryogenic gas 47
– cryoliquids 47
– European pharmacopoeia 48
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– safety valves 50
– transportable mini-container 49
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t
Teflon® tubes 66
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– chemicals 87
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– description 86
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– oil 90
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v
valves
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w
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– multistage enrichment process 10


