
Stavros Kromidas: The HPLC-MS Handbook for Practitioners — 2017/5/24 — page 227 — le-tex

227

Index

a
acetate 48
acetic acid 48, 97
acetone 9, 194
acetonitrile 9, 82, 87, 89, 95, 148, 193
acid
– acetic 48, 97
– carboxylic 63
– formic 48, 49, 82, 97
– organic 48
– trifluoroacetic 48, 49
additive 148
Agent Report Software 85
Agilent system 13, 190
alcohols 63
aldehyde 63
alkali
– adduct 158
– cation 150
alkaline cleaner 194
alkanesulfonic acid 151
all ion fragmentation (AIF) 128
ambient desorption ionization technique 15
amide phase 89
ammonium
– adduct 60
– fluoride 166
– salt 48, 54
analyte molecule 7, 145
analyzer 191
andepirubicin 87
anion exchange chromatography 173
anisole 9
aqueous dopamine hydrochloride solution

187
at column dilution method 180

atmospheric pressure
– chemical ionization (APCI) 6, 9, 44, 143,

171
– – additives 153
– – detection sensitivity 155
– ion sources 3
– – artifact formation 3
– – ion suppression 3
– ionization (API) 5, 142, 159, 177
– – methods 5
– laser ionization (APLI) 5, 10
– photoionization (APPI) 5, 9, 143, 147, 160,

172
– – detection sensitivity 155
– – dopant-assisted 9
autosampler 23
axial mixing 22

b
base 48
baseline stability 51
bicarbonate 48
bioanalysis 49
biomolecule 49
biopolymer 144
biphenyl phase 89
bis-nalbuphine 184
black box 142
bleeding of a separation column 63
blind gradient 53
buffer
– additive 148
– calculator 98

c
calibrant infusion 27
capillary 191
– voltage 155
– flow cell 42
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caprolactam 183
carboxylic acid 63
cation adduct 159
charged
– aerosol detectors (CAD) 40
– residue mechanism (CRM) 8
charging effect 193
chemical noise 56
chip-design mixer 22
chloride
– ion 48
– salt 61
chromatogram 23, 28
– baseline quality 56
– divided into periods 125
chromatographic support 100
chromatography data systems (CDS) 217
Chromeleon 218
Chromolith 179
circular ion trap (QIT) 68
citric acid 186
classroom training 166
cleaning 193
cloud computing 218
collision
– cell 208
– energy 192
collision-induced dissociation (CID) 34, 158
column
– geometric volume 106
– inner diameter reduction 132
– reequilibration 31
– switching valve 102
– thermostat 26
– volume 107
cone 191
– voltage 155, 166, 190
connection tubing 26
constant neutral loss 35
contamination 63, 162
conversion
– detector 193
– dynode detector 198
coordination ionspray 6
core–shell particle 100
costs 205
Coulomb explosion 144
critical radius 8
CSH-Xselect column 179
curtain gas 116, 207
cycle time 23, 30, 122, 127
cyclophosphamide 81, 87, 89
cytostatic drugs 119

d
data
– acquisition rate 38
– management system 217
database 130
data-dependent acquisition (DDA) 128
data-independent acquisition (DIA) 128
declustering 58
decomposition product 177, 181
deconvolution 205
degradation experiment 181
delayed injection 30
derivatization 203
design of experiments (DoE) 118
desolvation 142
detection
– selectivity 204
– sensitivity 153, 204
– technique, concentration-dependent 144
– window 126
detector
– electrochemical 42
– nebulizer-based 42
– nondestructive 42
dewetting 84
dimethylbenzidine 156
dimethylformamide 148
DIN 38407-47 75
diode array detection 41
direct injection 104
display mass 177
dissociative electron-capture ionization 6
dissolved residual gas 65
diverter valve 162
docetaxel 81, 87, 120
dopamine 186
– impurities 186
dopant 9, 147
dopant-assisted atmospheric pressure photo

ionization (DA-APPI) 9
double peak 106
doxorubicin 81, 87
drug screening 128
dryer gas 117
Drylab 98
dwell time 122, 124

e
electro spray ionization 171
electrochemical detector (ECD) 42
electrochemistry 40
electrodynamic ion funnel technology 172
electron
– impact ionization 62
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– multiplier 193
– – tube 197
electrospray 190
– ionization (ESI) 3, 5, 12, 44, 104, 142, 177,

207
– – additives 152
– – detection sensitivity 154
– – ESI needle 116
– – ESI voltage 58, 117
– – positive ion ESI 159
eluent mixing 22
enoxaparin 177
environmental analysis 73, 77, 211
epirubicin 81, 87
equilibration 85
etoposide 120
evaporation enthalpy 47
evaporative light scattering detector (ELSD)

40, 177
extra-column volume (ECV) 20, 21, 25
extracted ion chromatogram (EIC) 41, 57

f
false mass
– assignment 65
– determination 68
fine optimization 98
fitting technology 28, 214
flow
– injection analysis (FIA) 45, 50, 57, 118,

158
– rate 103
flow-through-needle principle 23
5-fluorouracil 81, 87, 109

flush-out effect 21
foamtips 197
formethotrexate 97
formic acid 48, 49, 82, 97, 194
fragment ion 34
fragmentation reaction 61
fragmentor voltage 166
freeze-drying 187
FTICR mass spectrometer 36
full-scan
– mode 209
– spectrum 129
fully porous particle 100
gas
– filter 57
– chromatography (GC) 203
– phase 43
– – adduct 59, 60
– purity grade 57

– stream 117
gemcitabine 81, 87, 109
gradient
– delay volume (GDV) 20, 21, 24, 215
– generator 174
– grade solvent 182
– separation 52
– slope 95

h
Hagen–Poiseuille’s law 25
heptanesulfonic acid 151
hexapole 193, 198
high resolution analysis 31
high-pressure gradient pump (HPG) 22
high-resolution/accurate mass (HRAM) 215
high-throughput analysis 20
hot steam cleaner 194
HPLC
– analysis 20
– flow rate 154
HPLC/MS
– analysis 75
– coupling 77
– – critical peak pairs 77
hybrid
– mass spectrometer 75
– system 209
– – QTOF architecture 210
hydroniumion 174
hydrophilic liquid interaction

chromatography (HILIC) 46
hydroxyeicosatetraenoic acid 173
Hypercarb 109
– precolumn 110

i
ifosfamide 81, 87, 89
impurity 182
– on a gram scale 183
inappropriate mass resolution 66
inert surface 194
information-dependent acquisition (IDA)

128, 209
injection volume 104, 108
inner column diameter 103
in-source collision-induced dissociation 61
ion
– block 198
– bridge 191
– burn 196
– chromatography (IC) 173, 174
– cyclotron resonance (FTICR) 216
– – mass analyzer 35
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– evaporation mechanism (IEM) 8
– mobility 13
– – mass spectrometry (IMS) 13, 15, 205
– optic 162
– pair
– – agent 160
– – chromatography 152
– – reagent 150, 160, 173
– source 3, 43, 150, 162, 190
– – chemical contamination 56
– – inappropriate settings 56
– – parameters 51
– – sprayer 27
– suppression 48, 53, 58, 122, 158, 162
– – by the sample matrix/sample

contaminants 161
– – determination 11
– transfer
– – capillary
– – optic 44
– trap 172
– – mass spectrometer 12, 34, 36
– – Orbitrap 172
ionization
– marker 10
– method 5
– optimization 159
– potential 9
– techniques 142
– voltage 117
IonSpray 144
irinotecan 108
isomer 40
isopropanol 109, 194, 197
IT application 218

l
lab information management systems (LIMS)

219
Lambert–Beer’s law 155
large molecule analysis 215
large volume injection (LVI), see direct

injection
LC/MS
– coupling 3
– – method development 43
– – problem solving 177
– – technical aspects 19
– interface 142
– separation setup 53
Leu-enkephalin 47
light scattering detection 177
limits
– of detection (LOD) 104

– of quantification (LOQ) 104
linear
– ion trap (LIT) 68
– solvent strength (LSS) model 109
linearity 156
liquid chromatography (LC) 6, 19, 49, 203,

207, 214
lock spray 36
low-pressure gradient pump (LPG) 22
LTQ Orbitrapmass spectrometer 13

m
maintenance engineer 189
make-up flow 101
mass
– resolution, inappropriate 66
– signal
– – misinterpretation 66
– – unknown 59
– spectrometer 12, 33
– – cycle times 38
– – data rates 38
– – high-resolution 78
– – source parameters optimization 117

117
– spectrometry (MS) 5, 19, 215
– – contaminant database 65
– – control software 68
– – detectability 39
– – detection parameters 51
– – establishing parameters 115
– – hybrid instruments 172
– – method development 73
– – tuning 50
– spectrum misinterpretation 65
– transition 78
mass-selective detector (MSD) 37
matrix
– blank 164
– effect 52, 162, 165
– – chromatogram 79
– spike 163
matrix-assisted laser desorption ionization

(MALDI) 177
membrane-based pulsation damper 23
metabolomics 174
metal ion 64
meter column length 214
metering device 24
methanesulfonic acid 173
methanol 89, 92, 182, 193, 197
method scouting system 84
methohexital 181
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microdroplet 7
microspray 144
microwave vials 184
miniaturization 132
mixed-mode phase 89
mobile phase flow rate 103
monolithic phase 100, 102, 133
mother drop 7
multianalyte method 79, 104
multiple reaction monitoring (MRM) 34,

122, 183, 157
– retention-time-dependent 125
– retention-time-independent 124
– scheduled (sMRM) 208
myoglobin 145

n
nalbuphine 184
nano-HPLC technique 142
nano-LC system 51, 171, 207
nanospray 144
nebulizer gas 8, 117, 120
– improper 58
negative ion electrospray 160
nitrogen 56, 190, 191
– generator 57
non-target
– analysis 13, 211
– screening 74
nozzle-skimmer dissociation 62

o
offline SPE 114
oligomer separation 183
oligonucleotide 166
online SPE 112
Orbitrap 13, 36, 75, 129, 213, 215
organic
– acid 48
– solvent 89
overspray 190
oxidation
– electrochemical in the ESI ion source 61
– photochemical 61

p
paclitaxel 81, 87, 120
PAH analysis 11
paired ions 150
pause time 124
peak
– area calculation 38
– compression 24, 29
– width 127

PEEK fingertight fitting 28
PEEKSil capillary 132
pentapeptide 47
perfluorinated
– compounds 63
– organic acid (PFOA) 63
pesticide screening 99, 128
pH value 95, 160
pharmaceutical selection 80
phase collapse 84
phosphate 48
– buffer 54, 148, 149, 193
photoionization (PI) 6, 146
– detector (PID) 6
photomultiplier 193, 198
photoreactor 61
plasticizer 63
pneumatic nebulizer 144
– gas 44
pneumatically assisted electrospray 144
polarity switching 123
polyether 64
polyethylene/polypropylene glycol

(PEG/PPG) 64
polyfluorinated compounds 63
polysiloxane (silicone) 64
porous graphitic carbon (PGC) 109
post-column
– addition 152, 153
– infusion 58
potassium hydroxide 173
precursor ion 34
– scan 35
prednisolone 152
prefilter 192
proteomics 144, 171
proton adduct 59
pseudomolecular ion 142, 153
PTFE (Teflon) 63

q
QTOF system 15
QTRAP technology 209
quadrupole 172, 191
– cleaning 195
– mass spectrometer 12, 36
– Orbitrap 173
– time-of-flight mass spectrometer 75, 129
qualifier 208
quality
– by design (QbD) 118
– control (QC) analysis 53
quantification 122
quantifier 208
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r
radial mixing 22
reagent gas 45, 148
re-equilibration time 31
remote device monitoring 218
residue analysis 122
resolution map 99
resonance-enhanced multiphoton ionization

(REMPI) 10
response factor 44
retention time 80
– window 125
reversed-phase (RP) chromatography 46
RP chromatography 40, 82, 173

s
saffron sample 4
sample
– analysis 54
– – no signal 54
– injection 23, 30
– loop 112
sandwich injection 180
SCIEX (SCIentific EXchange) 207
screening
– experiment 84
– for unknowns 34, 35
– fully automated 84
– manual/partially automated 85
– using LC/MS 128
selected reaction monitoring (SRM) 34
sensitivity 44
sheath gas 8
signal
– intensity 55
– quality 51
– reduction 58
signal-to-noise ratio 99
simulation software 98
single ion mode (SIM) 12
single reaction monitoring (SRM) 157
size-exclusion chromatography (SEC) 92
skimmer 191, 194
small molecule analysis 49, 215
SmartInject technology 214
soft clipping phenomenon 156
software 217
– tools 119
solid phase extraction column 105
solvent 148
source temperature 117, 119
space charge 68
spectral library 141

spectroscopy 40
– detector 38
split-loop sampler 23, 30
spray
– stability 50
– techniques 190
stainless steel (SST)
– capillary 29
– cleaner 194
stationary phase support 99
supercritical fluid chromatography (SFC) 14
suspected-target screening 74
syringe pump 51
system tubing 24

t
tandem
– liquid chromatography 32
– MS in space 34, 35
target
– analysis 15, 73, 74, 122, 208
– scan time 126
– screening 34, 37
Taylor cone 7
temperature 92
tetrabutylammonium 151
– bromide 151
tetrahydrofuran (THF) 92, 148
thermal spray 190
Thermo Fisher Scientific 213
ThermoScientific EasySpray nano-LC

interface 217
time window 124
time-of-flight (TOF)
– analyzer 210
– mass spectrometer (TOFMS) 13, 35, 38,

129, 145, 172, 215
toluene 9
total cycle time 30, 33
total ion chromatogram (TIC) 57, 129
trace analysis 122
transfer capillary 100, 144
triethylamine (TEA) 149
trifluoroacetic acid (TFA) 48, 49, 149, 173
triple quadrupole mass spectrometer 12, 34,

38, 78, 122, 207
TripleTOF technology 211
tuning solution 51

u
UHPLC
– analysis 20
– fitting system 28
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– system 127, 214
– – installation 25
ultrasonic bath 194
uniform
– collision energy 130
– detection 39
unit mass resolution mass spectrometry 204
universal detection 39
UV detector 27, 38, 42, 55, 61, 77

v
vacuum
– degasser 152

– ultraviolet (VUV) radiation 6
van Deemter curve 46
Vanquish UHPLC system 24
volatility 47

w
waste valve 100
Waters system 13
wide area networks (WAN) 217

z
Z-spray 190
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