
a
absorbability 67
absorption 1 ff., 39 ff., 74
– estimation 49
– incomplete 14, 43
– intestinal 8 ff.
– oral 2 ff., 39, 49 ff., 61, 124
– potential 11, 51
– process 39
– slow 64
– solubility-limited 13
– window 42 f.
absorption, distribution, metabolism and

excretion (ADME) 19
– screen 165
– space 171 f.
access channel 98
accumulation 26
– ratio 27
acetaminophen 129
acetanilide 132
actin 56
active carrier 8
active site 93 ff., 113
active transport 13, 39, 59, 70, 85
acute renal injury 137
ADME, see absorption, distribution,

metabolism and excretion
adrenaline 75
b-adrenergic antagonist 73 ff.
b-adrenoceptor 31 ff.
– agonist 107
– antagonist 31, 43 ff., 59, 73 ff., 80
affinity 33, 101
– constant 28 ff.
age 87
agonist 29, 75
agranulocytosis 129 ff.
albumin 21, 55

aldehyde oxidase 104
alfentanil 2, 99
aliesterase 109
alkane 10
alkylamine 60
alkylating compound 115
allometric exponent 154 ff.
allometric relationship 156
allometric scaling 154 ff.
allometry 153 ff.
allylic site 99
alprenolol 107
amidothiophenesulfonamide 46
amine
– primary 106
– secondary 103
– tertiary 72, 99
amiodarone 99, 123
amlodipine 20, 61 ff., 80
amodiaquine 129
angiogenesis 122
animal model 141
antagonist 29, 45
– competitive 29
anti-allergy agent 124
anti-cholinergic 110
anti-convulsant 126
anti-dysrhythmic agent 86
anti-fungal agent 80, 88, 148 f., 154
anti-malarial 129
anti-microbial agent 136
anti-muscarinic agent 109, 162
anti-viral 104
antipyrine 20, 158
aplastic anaemia 126 ff.
apoptosis 142
aqueous channel 32
aqueous pore 42, 55, 73
aqueous solubility 40
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aromatase inhibitor 148
aromatic hydroxylation 101
arylalkylamine 94
arylesterase 109
atenolol 31, 57 ff., 74 ff., 132
AUC (area under the plasma concentration

time curve) 22 ff.
autoimmune reaction 137
automation 165
azithromycin 62, 146

b
benzoquinone 128
benzylic hydroxylation 101
bergamolin 146
betaxolol 48, 74 ff., 96
biliary canaliculus 124
biliary clearance 61, 68, 160
biliary excretion 20, 68
binding free energy 101
bioavailability 25 f., 46
– absolute 26
– low 26
bioequivalence 14
bioisostere 116
biomembrane 42
biopharmaceutical classification scheme

(BCS) 14
biophase 31 f.
blood
– dyscrasias 139
– flow 21
– metabolism 109
– volume 20
blood-brain barrier 8 ff., 31 ff.
– crossing 2 ff.
body weight 154
bone marrow toxicity 132
bosentan 159
brain 6 ff.
– distribution 56
– penetration 55
– weight 157 ff.
bumetanide 121

c
Caco-2 cell 49, 169 ff.
– monolayer 2 ff.
calcium channel antagonist 73
calcium channel blocker 102
calculated lipophilicity 168
candoxatrilat 111
captopril 110

carbamazepine 57, 128, 143
carbinol 92
carbonium ion 134
carbutamide 132
carcinogenesis 125
carcinogenicity 140
cardioselectivity 74, 96
carfentanil 35
carrier 68
– active 8
– sinusoidal 68 ff.
– tubular 70
carvedilol 74
cassette dosing 169
catalytic selectivity 95
catechol 115 ff.
catechol-O-methyl transferase (COMT) 115
celecoxib 101
celiprolol 49
cell cycle control 142
cell death 125
cerebral capillary network 55
cerebrospinal fluid (CSF) 56 f.
– CSF to plasma partition coefficient 57
charge 70
chemical lability 76
chloroform 10
chloroquinoline 139
chlorphentermine 13
chlorpropamide 97
cholesterol absorption inhibitor 101 ff.
cholinesterase inhibitor 70
chromone 124
cimetidine 2, 83, 139
cisplatin 141
clearance 20, 36, 57 ff., 67 ff., 156 f.
– creatinine 87, 156
– intrinsic Cli 21, 158 ff.
– intrinsic unbound Cliu 35, 76 ff., 103
– oral 26
– process 67
– rate 74
– renal 71 ff., 84, 156
– systemic 20 ff., 158, 163
– unbound 21, 35
– unbound renal (ClR) 76
clotrimazole 148
clozapine 32, 133, 144
CNS (central nervous system) 6, 32, 55 f.
cocaine 99
cocktail dosing 169
codeine 63
collecting tubule 70, 83
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combinatorial chemistry 165
combinatorial libraries 7
competitive inhibitor 170
COMT, see catechol-O-methyl transferase
conformational flexibility 8
conjugation 88
creatinine clearance 87, 156
cromakalim 107
cross-sectional area 8 f.
crystal
– packing 40, 168
– polymorph 41
– structure 100, 115
crystalline form 41
crystallisation 41
crystallising solvent 41
CSF, see cerebrospinal fluid
cyclic amide 108
cyclic voltammetry 15
cyclohexane 5
cyclooxygenase inhibitor 101
cyclosporine A 46, 99, 145
CYP1A2 77, 94, 147
CYP2C9 94, 97, 137, 157
CYP2D6 36, 94
– inhibition 175
CYP2E1 94
CYP3A4 46, 79, 94 ff., 142 ff.
CYP450 (cytochrome P450) 36 ff., 67 ff. 92,

106, 126 ff., 139 ff.
– induction 142
– inhibition 149
– inhibitor 69
– metabolism 158, 170
cytotoxicity 134

d
D2 antagonist 32
D3 receptor antagonist 105, 149
daily dose size 37
danazol 40
dapsone 136
N-dealkylation 72, 100
defence system 115
N-demethylation 99, 102
DEREK 141
desipramine 56 f.
desolvation 8, 101
detergent 124
diclofenac 98, 129
diflunisal 141
dihydropyridine calcium channel antagonist

79

dihydropyridine calcium channel blocker
61 f.

dihydropyridine ring 79
diltiazem 99 ff.
diprotic molecule 4
disease 87
disobutamide 63
disopyramide 63
dissociation constant (pKa) 4, 15, 29 ff., 168
dissolution 1 ff., 13, 39 ff., 61, 88, 168
– testing 14
distal digital reduction 146
distal tubule 83
distribution 55, 74
distribution coefficient (D) 2 ff.
– at pH 7.4 (D7.4) 73 ff., 84
DNA microarray 141
DNA repair 142
DNA-damaging agent 141
dofetilide 25
dopamine D2 antagonist 32
dosage regimen 37, 72 ff., 87, 153
dose
– elevated 121
– estimated 162
– no-effect 122
– size 37, 51, 123 ff., 140 ff.
dosing
– cassette 169
– frequency 35, 162
– interval 23 ff.
– rate 35
drug
– absorption 1 ff.
– acidic 155
– activity 35
– bioavailability 25 f.
– disposition 1
– dissolution-limited 40
– duration of action 60 ff., 97, 162
– free 19 ff., 67
– high clearance 26
– hydrophilic 31 ff., 73
– infusion 23
– interaction 87, 146 ff.
– intravenous administration 19 ff.
– ionisation 15
– low clearance 26
– membrane system 12
– oral administration 25, 64
– poorly permeable 59
– selectivity 59
– short-acting 110
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– total drug concentration 19 ff., 73
– unbound 19 ff., 57, 67 ff., 84 f., 155 ff.
– uptake in the brain 6
drug-like property 80
– rule 167
duration of action 60 ff., 97, 162

e
ECF 57
efavirenz 143
efficacy 37, 74
– concentration 31
efflux
– mechanism 8
– P-glycoprotein mediated 52
electron abstraction 98, 103
electron attracting function 83
electrophile 125
electrophilic substrate 115
electrostatic interaction 13
elimination rate constant (kel) 22
embryonic death 146
endothelin antagonist 45
entropy
– melting 40
enzyme
– active site 76
– induction 142
– metabolizing 77
– recombinant 170
epoxide 126
– hydrolase 126
equilibrium 28 ff., 84
erythromycin 62, 99, 146
ester
– hydrolysis 110
– lability 109
esterase 109
ethylmorphine 99
expert system 173
extracellular fluid (ECF) 57
extracellular water volume 20
extraction 20 ff.
– first-pass 25, 65
– hepatic 22 ff.
– low 157

f
famciclovir 104
felodipine 25
felodopam 115
fenclofenac 98
fibrinogen receptor antagonist 49

fingerprint gene 141
first-pass hepatic metabolism 35, 174
flavin mono-oxygenase (FMO) 105, 139
flecainide 133
fluconazole 80, 88, 148, 154 ff.
flufenamic acid 141
fluorescent probe substrate 170
fluorinated analogue 77
fluorine 101
formulation 40
free drug 19, 29 ff., 161
– clearance 35
free plasma concentration 35
free radical 142
free volume 36

g
G-protein coupled receptor 31 ff., 55
GABA (c-aminobutyric acid) 6
gastrointestinal tract (GIT) 25 ff., 39 ff., 117,

126
gestodene 146
Gibbs free energy 41
glomerular filtration 70
– rate (GFR) 83 ff., 156
glomerulus 67 ff., 83
glucuronic acid 113
glucuronidation 91, 116 f.
glucuronyl transferase 70, 112 ff.
glutathione 116, 125, 140
– conjugate 138
– depletion 125
– thioether adduct 133
glutathione S-transferase (GST) 115, 125
glycine/NMDA antagonist 2
griseofulvin 40
growth retardation 146
gut wall metabolism 8, 52

h
haemolytic anaemia 132
half-life 22 f., 35 f., 63, 73 ff., 101, 123,

161 ff.
halofantrine 40
halogen displacement 139
haloperidol 32
Hammett sigma value 113
heme 147
– iron 93
hemolysis 136
Henderson-Hasselbach relationship 4
hepatic blood flow 20 ff., 158
hepatic clearance-metabolism 20
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– first-pass 35
hepatic extraction 22 ff., 69
hepatic impairment 64
hepatic necrosis 126 ff.
hepatic portal vein 25
hepatic uptake 68, 161
hepatitis 129, 137
hepatocyte 68 ff., 158 f., 170
hepatotoxicity 124 ff.
hexadecane membrane (HDM) 10
high-throughput screening (HTS) 165
– leads 172
histamine H1 receptor antagonist 6
human intestinal absorption 8
hydrate 41
hydrogen bond
– acceptor 44, 83
– donor 44
– strength 8
hydrogen-bonding (H-bonding) 5 ff., 44 ff.,

55, 70, 83
– capability 6
– capacity 2 ff., 56, 168
– functionality 69
– potential 44, 111
hydrophilic drug 31 ff., 73
hydrophobicity 1 ff.
hydroxyl radical 92
hydroxylamine 136
hyperkeratosis 131
hypersensitivity 136
hyperthyroidism 123
hypothyroidism 123

i
imidazole 147, 163
imine 106
iminium ion 134
iminoquinone 131
immobilised artificial membrane (IAM) 10,

168
immune response 125
in silico method 167
in silico model 175
in silico revolution 174
in vitro metabolism 158
in vitro model 167
indinavir 40
indocyanine green 20
indomethacin 130
informatics 165
infusion 23 f.
– intravenous 23, 110

– rate 24
inhibitor
– mechanism-based 170
– time-dependent 146
initial concentration 19
inter-species scaling 159
inter-species variation 153
inter-subject variability 153
intestine
– small 42
intestinal fluid 31
– volume 51
intracellular barrier 31
intravenous administration 20
intravenous infusion 23, 110
intrinsic clearance 21, 158 ff.
intrinsic lipophilicity 2, 75
intrinsic potency 73
iodine 123
ion-pair interaction 76 ff.
ionic charge strength 83
ionisation 4 ff., 84
– degree 4
– state 1
isolated perfused rat liver 69
isoprenaline 115
itopride 106
itraconazole 80, 148

k
ketoconzaole 40, 69, 88, 148, 171
kidney 20, 67 ff., 83 f., 109, 121 ff.

l
law of mass action 28
leukocyte 62
lidocaine 99, 133
ligandin 56
lipid membrane 42, 67
Lipinski rule of five 8
lipophilicity (P) 1 ff., 40, 55 ff., 67 ff., 79, 83 f.,

111, 168
– calculated 168
– computational approach 11
– effective 3 f.
– intrinsic 2, 75, 84
– scales 10
liposome partitioning 10 f.
liposome/water partitioning 168
liquid chromatography/mass spectrometry

169
liver 20, 67, 109, 156
– homogenate 105
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– microsome 76, 105, 170
lofentanil 35
log D, see also distribution coefficient 4
log D7.4, see also distribution coefficient 5
log P, see also partition coefficient 2
loop diuretics 121
loop of Henle 83
lumenal volume 51
lupus syndrome 133

m
macrolide antibiotic 62
macrophage 62
maximal response 28
maximum absorbable dose (MAD) 51
maximum life span potential 157
MDCK cell 49
melanin 56
melting 40
membrane 1 ff., 55
– affinity 13, 75
– barrier 1, 84
– biological 42
– crossing 2 ff., 55
– hexadecane membrane (HDM) 10
– immobilised artificial membrane (IAM)

10, 168
– lipid 42, 67
– model of biological membrane 5
– permeability 1
– transfer 39 ff., 55 ff.
– transport 8
metabolism 1 ff., 21 ff., 67 ff.
– clearance 73
– first-pass 35, 47, 174
– gut wall 8, 52
– hepatic 35, 174
– in vitro 158
– lability 104
– multi-pass 46
– phase I 91
– phase I oxidation 71
– phase II 91
– phase II conjugation 71
– rate 76, 157
– site 67
metaboliser
– extensive 96
– poor 95
metabolite 72
– protein-reactive cytotoxic 136
– reactive 125 ff., 137
metazosin 157

methatropine 110
methemoglobinemia 136
methscopolamine 110
methyl-piperazinyl amino methyl derivative

61
metiamide 139
metoprolol 48, 59, 76, 96, 107
mianserin 134
mibefradil 146
Michael-type addition 137
Michaelis–Menten kinetics 36
miconazole 148
microdialysis 57
micronisation 40
microsome 158
midazolam 26, 100
minoxidil 118
model
– absoption estimation 49
– animal 141
– biological membrane 5
– in situ rat 49
– in silico 49, 175
– in vitro 167
– template 94
– well-stirred 158
molar volume 6 ff.
molecular lipophilicity potential (MLP) 12
molecular size 8 ff., 56
molecular weight 8 f., 44, 70
monoamine oxidase 106
monoprotic organic acid 4
monoprotic organic base 4
moricizine 143
morphine 115 ff.
multiple linear regression 141
mutagenicity 140
myeloperoxidase 131
myosin 56

n
napsagatran 161
necrosis 125
nephron 83 f.
neural networks 141, 168 ff.
neutral endopeptidase 111
neutrophil 133
nifedipine 62
nitrenium ion 133, 145
nitrofurantoin 40
nitrogen-containing heterocycles 149
NMR spectroscopy 169
nomifensine 132
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non-steroidal anti-inflammatories 97
nucleophilicity 113

o
occupancy theory 28
1-octanol 5 ff., 44, 56
off rate 33
olanzapine 144
oral absorption 39, 44, 124
oral clearance 26
organ blood flow 156
organic acid 4
organic base 4
organic cation transporter 70
orofacial clefts 146
Ostwald’s rule of stages 41
ototoxicity 121
oxcarbazepine 128
N-oxidation 106
oxidation 92
oxidative deamination 106
oxidative stress 142
S-oxide 137
oxidising species 92
oxprenolol 107

p
P-gp, see phospho-glycoprotein
pafenolol 49
paracellular pathway 42 ff., 77, 169
parallel artificial membrane permeability

assay (PAMPA) 49, 169
parallel synthesis 165
paroxetine 115
partition coefficient (log P) 2 ff., 55 ff.
– CSF to plasma partition coefficient 57
partitioning
– alkane/water 10
passive diffusion 51, 68 ff., 84, 169
patient compliance 62
pattern recognition analysis 173
peak to trough variation 23, 65
penciclovir 104
permeability 2 ff., 51, 74
permeation factor 35
PET scanning 32
pharmacodynamics 33, 72
pharmacokinetic/pharmacodynamic 161
pharmacokinetics 15
– optimal 171
– optimising 145
– parameter 80
– phase 29

pharmacology 72 f.
Phe-cluster 100
phenacetin 128
phenolate anion 113
phenytoin 40, 97, 126, 143 ff., 158
pholcodine 63
phosphatidylcholine 13
phospho-glycoprotein (P-gp) 8, 46 ff., 169
phospholipid 1, 75 ff.
– acidic 13
– amphipathic 42
– membrane 62
phospholipidosis 124
physicochemical properties 1, 84, 123, 140
physiological time 156
physiologically-based pharmacokinetic (PBPK)

modelling 175
physiologically-based pharmacokinetic/

pharmacodynamic (PBPK/PD) 141
pindolol 59
pirenzepine 34
pKa 4, 15, 29 ff., 168
plasma protein 20
– binding 37, 85, 107, 154 ff.
plasma volume 20
polar surface area (PSA) 8, 51, 168
polarity 6
polymorphism
– genetic 95, 106
polypharmacology 122, 146
pore
– aqueous 55
practolol 131
procainamide 133
prodrug design 49
propafenone 95
propranolol 31, 47 f., 59, 77, 107 ff.
propylene glycol dipelargonate (PGDP) 10
protein-reactive cytotoxic metabolite 136
proxicromil 124
proximal tubule 83
pulmonary fibrosis 133
pyridine 147

q
QT interval 161
quantitative structure–activity relationships

(QSAR) analysis 7, 141
– 3D 12
quantitative structure–metabolism

relationships (QSMR) 173
quantitative structure–pharmacokinetic

relationships (QSPR) 173
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quantitative structure–toxicity relationships
173

quinidine 100
quinone imine 129 ff.

r
Raevsky H-bond score 44, 111
rash 128 ff.
reabsorption 84
reactivity 125
receptor
– activation 28
– affinity 35, 59, 74
– binding 31
– occupancy (RO) 30 ff., 59, 74
– target 31
receptor-ligand equilibrium 28
recombinant enzyme 170
remoxipride 32
renal clearance 70 ff., 83 f., 156
renal excretion 20
renin inhibitor 9
rifabutin 61
rifampicin 61
rifamycin SV 60
ritonavir 41, 146
rizatriptan 107
rosiglitazone 145
rule of five 8, 44, 172

s
S-adenosyl-l-methionine (SAM) 115
safety threshold 161
salbutamol 33
salmeterol 33
saturation kinetics 36
scaling approach 155
selectivity
– catalytic 95
shape 8
signal transduction 142
single minimum energy conformation 8
size 6
skin rash 128
slow offset compound 33
small unilamellar vesicles (SUV) 11
soft-drug approach 110
solubility 1 ff., 40 f., 51, 80, 168
– computational solubility prediction 14
– screen 13
solvent system 10
species difference 105, 122, 158 ff.
species-specific difference 157

spiramycin 146
steady state 23 ff., 35
– concentration 24, 79
steric effect 109
steric factor 77
steric hindrance 88
steroid 33, 100
– receptor 33
structural feature 123
structure–activity relationships (SAR) 80
structure–toxicity relationships 141
substrate concentration 36
sulfamethoxazole 136
sulfentanil 110
sulphate transferase 113
sulpho-transferase 46, 113, 118
sulpiride 32, 57
sumatriptan 107
suprofen 137
surface area 40
– polar surface area (PSA) 8
– topological polar surface area (TPSA) 8
surface plasmon resonance (SPR) 49
systemic circulation (F) 25, 64
systemic clearance 20, 158, 163
systemic exposure 153

t
tacrine 130
talinolol 47 f.
tamoxifen 99, 146
telenzepine 34
template model 94
tenidap 138
teratogenicity 122 ff., 146
terfenadine 99
thalidomide 122
therapeutic index 23
thermodynamic stability 41
thiazide diuretics 121
thiophene ring 137
thioridazine 32
thiourea 139
thromboxane A2 receptor antagonist 69,

159
thromboxane synthase inhibitor 69
ticlodipine 137
tienilic acid 137, 157
tight junctions 42, 55
time to maximum plasma concentration

(Tmax) 58 ff.
– delayed 64
timolol 107
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tissue
– affinity 13, 20, 60 ff.
– binding 37
– distribution 62 ff.
tocainide 133
tolbutamide 97, 132, 157
topical administration 110
topological polar surface area (TPSA) 6 ff.
toremifene 99
torsades de pointes 161
total body water 20
toxicity 121 ff., 132 ff.
toxicogenomics 141
toxicology
– idiosyncratic 125, 143
toxicophore 133 ff.
transcellular pathway 42 f.
transcriptional activation 142
transcytosis 39
transmembrane (7TM) receptor antagonist

29
transport 15, 39
– active 13, 39, 59, 70, 83 ff.
– basic compound 83
– canalicular 68
– sinusoidal 68
transporter 8, 46 ff., 68, 83, 159, 169
– affinity 83
– organic cation 70
transporter-transfected cell line 49
triamterene 40
triazole 88, 147, 163
triptan 107
troglitazone 145
troleandomycin 146
tubular pH 85
tubular reabsorption 74, 87 f., 156
tubular secretion 85
TxRAs, see thromboxane A receptor antagonist

u
unbound clearance 21, 35
unbound drug 19 ff., 73, 84 f., 155 ff.
unbound intrinsic clearance 35, 76 ff., 103
unbound (free) plasma concentration 35, 57
unilamellar vesicle 12
urea 48
uridine diphosphate glucuronyl transferase

(UDPGT) 68, 113
urine 70, 83 f.

v
van der Waals-interaction 101
variability 153
verapamil 83, 99
vesnarinone 134
volume
– lumenal 51
volume of distribution 1, 19, 36, 59 ff., 73,

154 ff., 168
– unbound drug 36, 76 ff.
voriconazole 148

w
(S)-warfarin 97
wash out 33
water sphere 5
well-stirred model 158
white blood cell toxicity 138

x
X-ray crystallography 115
xanthine oxidase 104

z
zaleplon 104
zamifenacin 115, 155
zolmitriptan 107
zwitterion 6
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