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absorption colors 175

acetaminophen 11, 33, 64, 69, 122, 181,
186, 196, 204, 222, 243, 292, 388

acetazolamide 33

acetic acid 164

acetone 116

acetylsalicylic acid 83, 153, 288

activation energy 27

additives 288

adipic acid 199

administration routes 311

adrenosterone 184

adsorption isotherms 236

alkaline phosphatase 356

allotropism 21

amine salts 113

amino acid 114

2-amino-4-nitrophenol 301

amorphization 334, 352

amorphous 1, 70, 85, 227, 238, 255, 2591f.,
293, 334, 344, 368, 386, 397

— characterization 276ff.

— content 82, 244

— crystallization 278, 347

— definition 260

— kinetics 262

— microscopy 185

— moisture uptake 274

— preparation 263
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— reactivity 269

— solubility 10, 273

— stabilization 8, 10

— thermodynamics 262

amphoteric 317

amphotericin B 120

ampicillin = 225f., 267

aniline 114

— hydrochloride 114
anisotropic displacement parameter 141
annealing 356

— temperature 276
anthranilic acid 115
antiplasticizing effect 342
API see drug substance
argatroban 158

aspartic acid 194

aspirin see acetylsalicylic acid
asymmetric cell 123

ATR method 106
atropisomer 144

attenuated total reflection 103
attrition rate 5
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BCS 3,6, 229, 312
— examples 387
Becke test 188
benoxaprofen 83
benperidol 265
benzoic acid 113, 314
Bertrand lens 181
binder 354
binding constant 8
bioavailability 3, 6ff., 21, 117, 227, 229,
386
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see BCS
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Burger and Ramberger rules 27, 48 Clinical Trial Application 5
2,6-di-t-butyl phenol 111 closest packing 33
cluster size 35

c co-crystals 1,9, 213, 294
Caco-2 4 color 168, 199
caffeine 68, 71, 75, 216, 225, 248, 338 compaction 21, 227
calcite 186 compensator plates 170
calcium carbide 367 compressibility 11, 388
calcium carbonate 182 compression 21, 52, 337, 355
calibration 99 — pressure 357
calteridol tetradecahydrate 244 Compritol 54
Cambridge Crystallographic Data Centre condensed transition point 30

144, 301 conformation 23, 82
Cambridge Structural Database 33, 216, conformational polymorphism see

219, 238 polymorph, conformational
capillary condensation 238 conformer 260
Captisol® 84 conglomerates 118
carbamazepine 50, 73, 120, 125, 243, contaminants 46, 206

268, 296, 343, 353, 358, 387 content uniformity 312, 322, 353
2-(carbonylamino)pyridine 148 controlled humidity cell 125
catena-bis(uy,n*-acetylsalicylato)-u,-urea- corn starch 354

calcium 153 corticosteroids 221
cefadroxil 372ff. critical relative humidity 224
cefatrizin 221 cromolyn sodium 40, 206
cefazolin 83, 339f. croscarmellose sodium 252, 352
cefditoren pivoxil 244, 347 cross providone 133
cefepime 129 cross-contamination 294
cefixime 226, 267 cryogrinding 337
cellulose see microcrystalline cellulose crystal
cephalexin 267 — anisotropic 175
cephalosporin 126 — biaxial 176
cephalothin 337 — defects 225
cephradir 268 — engineering 229
channel 83 — faces 211
— compound 213 — growth 34, 278, 288, 293, 297
chemical degradation 267 — habit see morphology
chemical identification 96 — imperfections 46
chemical shift anisotropy 82 — isotropic 175
chemical stability 8, 259, 311, 322, 326f. — liquid see mesophase
chemometric analysis 129 — plastic 262
chenodeoxycholic acid 52 — single see single-crystal
chloramphenicol palmitate 21, 387 — size 13
chlordiazepoxide 22 — system 180
chloroquine phosphate 216 — twinned see twinning
chlorpheniramine 313 — uniaxial 176
chlorpropamide 338 crystallinity 184, 326
cimetidine 69, 74 — THz spectra 125
circularly polarized light 183 crystallization 356
citric acid 225, 267, 400 — conditions 287
Clapeyron equation 28 — difficulties 279
clathrate 154, 213, 218 — inadvertent 280
clinical phases 5 — methods 289

clinical studies 11 — process 400



— process development 12

— rate 260

crystallography 139

CSD see Cambridge Structural Database
cyclodextrin 84, 245, 253, 265, 342

d
DDT 196
defects 211

dehydration 126, 227, 268, 334

delavirdine mesylate 86, 130, 252, 352, 360

deliquescence 235, 312

density rule 33

desmotrope 144

desolvated solvates see solvates, desolvation

development phase 293

dextran 85

dextrose 380

dichroism 175

diclofenac 15, 313

dielectric relaxation 238

differential scanning calorimetry 25, 43f.,
64, 196

— combined approaches 58

— curve asymmetry 56

— high-speed 72

— interfaced techniques 65

— modulated temperature 70, 345

— scanning speed 64

— thermodynamic models 56

differential thermal analysis 44, 196

diffuse reflection 107, 109

diffusion coefficient 6

diflunisal 301

digoxin 132

rac-5,6-diisobutyryloxy-2-methylamino-
1,2,3,4-tetrahydronaphthalene hydro-
chloride 59

direct methods 161

disease model 4

disintegrant 352

disodium cromoglycate 254

dispersed extinction 178

dispersion staining 188

dissolution rate 3, 8, 27, 229, 252, 312,
322, 328, 352, 386

sn-1,3-distearoyl-2-oleoglycerol 65

dosage form 4, 49, 53, 81, 310, 333, 392

dose 6, 329

— number 312

doxazosin mesylate 59

doxycyclin - 221

drug development 4ft., 309
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drug discovery 4, 309

drug product 2, 82, 333, 385

— safety 385

drug substance 2, 309, 333, 385, 391
dry powder inhaler 2, 313

drying 254, 336, 339

DSC see differential scanning calorimetry
dynamic mechanical analysis 273
dynamic vapor sorption 239, 293

e

eflucimibe 342

Ehrenfest system of classification 34
electrolyte 314

electrostatic forces 214
elemental analysis 322
emulsion 10

enalapril 342

— maleate 125, 134, 388
enantiomers 118

enantiotropy 24, 47, 226, 303, 331

endothermic 31

— transformation 27

energy—temperature diagram 3, 24{f,, 292,
303

enthalpy 23, 262

entropy 23

— fusion rule 32

ephedrine 99, 103, 313

— hydrochloride 129

erythromycin 126, 250, 252

17f-estradiol 341

ET-diagram see energy—temperature diagram

Eudragit RS PO® 354

Eudragit E100% 70, 341

eutectic 215, 265

excipients 14, 49, 81, 227, 239, 328, 334,
352

— amorphous 269

— compatibility 312

— inorganic 96

excitation wavelength 101

exothermic 31

- transformation 27

extinction angle 168

extinction

— anomalous 180

- inclined 180

— straight 180

f

felodipine 264, 276
fenoprofen sodium 205
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first pass effect 6, 13 histamine H, receptor 369
flufenamic acid 348 HMX 196
fluid-bed drying 255, 350 hydrates 1, 10, 371t., 212ff., 2351, 287,
fluid-bed granulation 336 297, 322, 334, 341, 386
flunisolide 47, 52 — channel 240, 245, 359
fluocortolon 221 — classification 218
fluorescence 99 — dehydration 219, 349, 358
form selection 254 — formation 349
formulation 13 — infrared 116
free energy 21, 267 — mechanical characteristics 253
— isobar 25 - non-stoichiometric 245
freeze drying 21, 52, 222, 265, 338, 351, — opposite stability relationship 242
354 — stability 251
freezing 338 — stoichiometry 240, 244
frusemide 70 - thermodynamics 37
fugacity 27 hydration 126
fumaric acid 148 hydroflumethazide 339
furtive species 153 hydrogen bond 22, 61, 123, 146, 211, 214,
238
g - intermolecular 111
Gelucire 54, 67f. — intramolecular 112, 144
generic drugs 391 — motifs 301
glass formers hydrolysis 251
— fragile 271 hydrophilic 220
— strong 272 hydroquinone 57
glass transition 270ff. 4-hydroxybenzoic acid 227
— temperature 10f., 238, 262, 270, 344 hygroscopicity 8, 21, 235ff., 323, 327, 376
glibenclamide 225 — classification 236
glisentide 342 — coefficient 236
glutamic acid 400 — definition 235
L-glutamic acid 193 — potential 236
glycine 53, 86, 338, 400 hysteresis 240
Gordon-Taylor equation 238, 270, 274
graph sets 301 i
grinding 21, 52, 266, 342 ibuprofen 342, 354
griseofulvin 267, 274, 352 image analysis 179
group frequencies 98 image analyzer 193
impurities 12, 90, 199, 279, 288, 293, 371,
h 388
habit see morphology inclusion 168, 211
heat capacity 45, 22, 243, 262 — compound 213, 216
- rule 32 - fluid 201
heat of indexation 160
— adsorption 236, 243 indicatrix 175
— fusion rule 31 indinavir sulfate 228
— solution 69 indomethacin 74, 125, 260, 264, 266, 273,
— transition rule 30 280, 337, 342, 347, 349
heating rate 45 inelastic scattering 97
Helmholtz free energy 24 infrared rule 33
heteroseeding 290, 295 infrared spectroscopy 63, 95ff.
2,2’ 4,4"-hexanitroazobenzene 22 — FT instrument 100
high-power 'H decoupling 82 — gases, liquids, solutions 110

high-throughput screening 294ff., 320 — instrumentation 100



— layer thickness 108

— sampling 105

- solids 115

inhalation 13f, 312

injectables 311

inosine dihydrate 205

interfacial angle 192

interference colors 177

interference figure 176, 181

interferon-y 357

interleukin-11 356

internal energy 23

International Conference on
Harmonization 386

intramolecular stretching modes 96

intrinsic dissolution rate 56

inverse gas chromatography 243, 347

Investigational New Drug Application 5

ionization constant 314

irbesartan 74, 146

iron oxide 133

isomer 22

isomorphic desolvate 217, 250f.

isotherms, types 237

isotope exchange experiments 244

itraconazole 70, 341

k

Kauzmann paradox 270
Kauzmann temperature 263, 271
KBr disc 95, 106

ketoprofen 342, 347

kidney stones 228

kinetic stability 9

Kofler contact method 196
Kohler illumination 170

I

p-lactam antibiotics 226

lactate dehydrogenase 355

lactitol 267

lactose 128, 178, 252, 266f., 270, 274,
337, 349

Lamivudine 123

latent heat 45

lattice constants 139

lattice defects 259, 261

lattice disorder 343

lattice energy 23

Le Chatelier principle 28

lead 4

Lewis acid, base 238

life cycle management 15, 325
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light microscopy 167

limit of

— detection 86, 91, 125, 129
— quantification 125
liposomal formulation 10
liquid crystal see mesophase
litigation cases 95
long-range order 260

low solubility in water 8
lufenuron 69, 122
lyophilization see freeze drying
lyoprotectant 352, 354
L-lysine monohydrochloride 198

m

magnesium stearate 266

maltodextrin = 253

mandelic acid 118

mannitol 53f., 222, 242, 279, 338

manufacturability 388

maprotiline hydrochloride 338

mass spectrometry 246

maximum absorbable dose (MAD) 6

meal effect 7

mechanical properties 11, 203

mechanical stress 334, 337

mefenamic acid 52, 122

melt-extrusion 340

melting point 25, 214, 262, 312, 323

— curve 28

mercuric iodide 199

mesomorphism 205

mesophase 1, 205, 261f.

metastable form 21, 46

— stabilization 10

metastable zone width 13

metformin hydrochloride 69

methyl salicylate 111

5-methyl-2-[(2-nitrophenyl)amino]-
3-thiophenecarbonitrile 199

methylene chloride 102

methylprednisolone sodium succinate 252

metoprolol tartrate 387

Michelson interferometer 100

microcalorimetry 243, 277, 345

microcrystalline 261

— cellulose 128, 253, 266, 341, 353

microdeformation 140

microemulsion 10

micronization 13, 353

micro-scale experiments 169

microscopy 167 ff.

— acoustic 168
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— atomic force 73, 168, 346
— electron with X-ray elemental micro-
analysis 168

— hot stage 195, 224, 292
— infrared 168
- light 167

— mid-infrared 101

— near-infrared 168, 101

— phase contrast 187

— polarized light 167

— Raman 101, 168, 295, 321
— screening tool 179

— specimen preparation 171
— thermal 68

— Xray 168

microthermal analysis 73
milling 13, 21, 266, 337
Minaxolone 122

minimal acceptable solubility see solubility,

minimal acceptable
miokamycin 130
mixtures, quantitative 117
mizolastine 154
moisture sorption analysis 224, 239
moisture-induced transformation 228
molecular conformation 61
molecular disorder 251
molecular flexibility 161
molecular mobility 271
molecular modeling 157
molecular relaxation time 271
molecular structure 95
monosodium succinate 349
monotropy 24, 47, 303
Monte Carlo techniques 161
morphine sulfate 243
morphology 12, 83, 211, 302
mother liquor 211
mounting liquid 172
m-toluidine 281

n

nabilone 83

nafcillin sodium 339
nanoindenter 203

naphthalene 288

naproxen 342
N-decylammonium bromide 140
near-infrared spectroscopy 96, 128, 349,
400

neotame 49, 83, 87

Neusilin® 342, 347

neutron diffraction 238

New Drug Application 385

niclosamide 225

nifedipine 53, 70, 125, 264

NIR see near-infrared spectroscopy

nitrofurantoin 337

NMR 81ff, 238

— contact time 84, 87

— cross polarization 81

— magic-angle spinning 81

— relaxometry 245

— selectivity 84

— solid-state 81, 163, 168, 248, 277, 352

— variable-temperature 60

non-clinical phase 5

non-crystalline substances see amorphous

norfloxacin 252

Norvir® see ritonavir

novobiocin 273

Noyes-Whitney equation 27

N-stearoylethanolamine 60

nucleation 34ff., 53, 264, 278, 288, 293,
297, 318, 338

— inhibitors 279

— primary 34

— secondary 34

Nujol mull 95, 106

o

optic axis 182

optical dispersion 168, 178
optical fibers 99

optical properties 174
orthoscopic viewing 144, 181
Ostwald ripening 34
Ostwald’s Rule of Stages
oxalic acid 204

157, 287, 196

p
packing polymorphism 22

p-aminosalicylic acid 268
paracetamol see acetaminophen
paracrystal 160
parameter space 292
paramorphosis 205
parapolymorph 146
paroxetine hydrochloride 375ff.
particle shape 168, 190

see also morphology, habit
— 6 basic shapes 191
particle size 7, 12, 168, 261
— distribution 302, 312
— measurement 189
— reduction 229



partition coefficient 6

patents 3, 11, 229, 365ff.

— definition 365

— filings 95

— issues 216

litigations 366

polymorphism 366

p-azoxyanisole 200, 205

p-chlorophenol 22

peak width 86

penetration, percutaneous 313

pentamidine isothionate 228, 265

peritectic 215

permanent mounts 172

permeability 6, 313, 387

permeation 4

pH 315ff

— physiological 311

pharmaceutical development 212, 239

pharmaceutical formulation see drug
product

pharmaceutical processing 34

pharmacodynamics 4

pharmacokinetics 4, 13

Pharmacopoeia European 220

phase diagrams 64

phase transformation 242, 333ff,, 401

— detection 343

phase transition 23

phenobarbital 222

phonon modes 116

photoacoustic spectroscopy 109

photomicrography 170

p-hydroxybenzoic acid 253

physical stability 259

physisorption 211

pilocain hydrochloride 229

piroxicam 342

pK, 315fF.

— difference 319

plastic deformation 358

plasticity 203

plasticization 274

plasticizer 337

pleochroism 175, 199

p-nitrophenol 22

poly(ethylene glycol) 54, 69, 352

poly(vinyl pyrrolidone) 86, 263, 341f.

— solid dispersions 269

polyamorphism 259, 275ff.

polycrystalline 181, 250

polymorph 377

— characterization 302ff., 390
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— composition 14

— concomitant 139, 144, 155, 196, 298
— conformational 22, 144

— content 394

— controls 387, 398

— conversion 173

— crystallization 34

— crystallography 139

— definition 1, 117, 259, 386

— disappearing 33, 377

— excipient 54

— metastable 10

— mixtures 50, 81

— prediction 300

— prevalence 1,21

— qualitative test 394

— quantitative test 394

— risk/benefit consideration 393, 397
— screening 9, 222, 2871f., 321, 390
— selection 303f.

— solubility difference 9, 386

— stability 21

— surrogate test 395

— thermodynamically stable 9, 292, 353
— transition 357

— variability 399

polysaccharides 260

pore size 236

potassium bromide disc see KBr disc
potassium nitrate 196

precession photographs 141
Precirol 54

prednisolone 84, 133, 339
prednisolone tert-butyl-acetate 83, 226
preferred orientation 192f., 295
preformulation 323

premafloxacin 46

pressure 30

— temperature diagram 28
prilocaine hydrochloride 59

prior art 367

process analytical technology 385, 399ff.
process monitoring 128
process-induced changes 130, 227
processing  333ff.

— effects of 50

progesterone 400

protein activity 355

protein secondary structure 355
providone 133

pseudoephedrine 99, 103

— hydrochloride 129
pseudomorphosis 224
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pseudomorphs 204
pseudopolymorph 213
pseudoracemate 329

PVP see poly(vinyl pyrrolidone)

q

quantitation of forms 86
quantitative analysis 128
quench-cooling 264

r

racemates 118

racemic compound 118, 329
racemic conglomerate 329
raffinose 245, 268

Raman spectroscopy 63, 95f., 131, 245,

349, 400
— dispersive 96
— Fourier transform 96
— laser power 104
— polarization 105
- sample heating 131
— sample preparation 104, 110
— sample rotation 131
— sampling 104
— spatial resolution 131

ranitidine hydrochloride 125, 134,

369ff., 387
rate of conversion 122
Rayleigh scattering 97
reactivity 386
reciprocal space 142
recognition sites 155
reference standard 95
refractive index 168, 186
— determination 187
— principal 175
regulatory applications 385 ff.
regulatory guidelines 291
rehydration 227
relative abundance 88
relative humidity 40
residual solvent 201f.
resorcinol 33
revatropate hydrobromide 345
risedronate sodium 350, 359
ritonavir 12, 21, 352

s

saccharin 198

saccharose monopalmitate 341
salbutamol sulfate 254, 353
salicylic acid 153

salt formers 319

salt hydrolysis 342

salt screening  319ff., 294

— high throughput 320

salt selection 8, 309ff.

— statistics 325

salts 148

sample preparation 83, 117

scanning speed 50

scattering power 160

scopolamine 309

second harmonic generation 161

seeding 13, 375, 379ff.

seeds 3,290, 371

selection rules 98

sensitivity 96, 181

— to water 99

serotonin 375

short-range order 260

sink condition 27

skeletal bending modes 96

slurry ripening see solvent-mediated
transformation

SMCC 349
smell 323
sodium 339

— benzoate 113

— chloride 186, 207

— cromoglycate 248
— lauryl sulfate 205

— nafcillin 340

— phosphate 339

— stearyl fumarate 133
solid solutions 157

solid-state transformation 25, 47, 63, 196,

204

solubility 3, 6, 10, 311f, 117, 316, 322,
326, 352, 386

— amorphous see amorphous, solubility

— determination 321

— equilibrium 7

— improvement 316

— kinetic 7

— metastable 352

— minimal acceptable 6

- plateau 317

— polymorphs see polymorph, solubility
— solvates see solvates, solubility

solubility-pH profile 316

solute 213

solvates 1, 37ff., 116, 211ft., 297, 386

— channels 216

— definition 37



— desolvation 3, 59, 204, 216f., 223,
250, 268

— dissolution rate 37, 227

- frequency 219

— generation and characterization 222

— isostructural 218

— labile 295

— non-stoichiometric 215

— processing 227

— solubility 37, 224

— stability 224

— stoichiometric 215

— transient 222

— types 215

solvation effects 116

solvent parameters 288, 290

solvent-mediated transformation 196,
201, 226, 242, 288, 293, 331

solvents, class 12

sorbitol  279f.

sorption 238

— isotherms 243

space group 140

spatial resolution 297

specificity 181

specular reflection 109

spin—lattice relaxation time 82

spirapril hydrochloride 250

spray drying 266, 339

stability 387

n-m stacking 22

standard curve 87

stearic acid 133, 198

steric hindrance 145

structural relaxation 271

structure—activity relationship 4

sucrose 260, 267, 274, 288, 338, 347

sulfabenzamide 338

sulfamerazine 71

sulfametrol 227

sulfathiazole 22, 124, 221, 342

supercooled liquid 262

supercritical 290

— carbon dioxide 50, 266

superdisintegrants 251

supersaturation 289, 318, 352

supra-molecular chemistry 229

supra-molecular synthon 156

surface coverage 243

surface energy 35, 243

suspensions 13
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t

tablet 130, 173, 312, 338, 388

tableting 227, 253

target 4

taste 323

tautomer 22, 119, 145

tedisamil dihydrochloride 122

temporary mounts 173

terahertz (THz) spectroscopy 95

terephthalic acid 204

terfenadine 56

theophylline 126, 130, 134, 225, 248,
334, 338, 349, 353, 359

theoretical methods 300

thermal analysis  43ff., 168

thermal conductivity 74

thermal expansibility 24

thermally stimulated current 74

thermodynamic activity 27

thermodynamic stability 3, 12, 309

thermodynamics of polymorphs 21ff.

thermogravimetric analysis 67, 196,
322

thiamine hydrochloride 227, 245, 359

third law of thermodynamics 23

TNT 196, 205, 400

tolbutamide 70

topical products 313

topochemical factors 10

toxicology studies 5

tranilast 63

transdermal application 313

transflection 109

transintestinal absorption rate 6

transition

— first order 34, 45

— glass see glass transition

— phase see phase transition

— point 25, 27

— second order 71

— temperature 10, 58

trehalose 245, 264, 266, 268, 270, 274,
280, 338, 356

triamcinolone acetonide 254

trilaurin 65

triphenyl phosphite 275

triple point 28

trovfloxaxacin mesylate 400

twinning 140, 168, 185, 197ff.
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u

ultrasound 13, 290
10-undecylenic acid 214
unit cell 140

US Pharmacopoeia 95

4

van der Waals interactions 22, 33, 214
van't Hoff plot 225

vapor pressure 27, 40

vapor sorption 223

vibrational spectroscopy 95ff., 168, 238
— Dbasic theory 97

virazole 22

vitamin B, 226

vitamin K 196
Vogel-Tammann-Fulcher equation 271
Volmer model 35

w

warfarin sodium 134, 211
water

— activity 40

— mobility 249

— plasticizing effect 253, 274
water—solid interactions 238
Waxman-Hatch Law 370

wet granulation 14, 21, 334

X

xemilofiban 353

X-ray diffraction 51, 83, 119, 139f, 160,
168, 185, 213, 223, 242, 295, 321, 370,
372

— direct methods 140

— powder 63

— single-crystal 63, 196, 216

— structures from powder data 160

— synchrotron 63

X-ray wavelength 143

z

zantosteron 229
zeolites 217
zwitterion 115, 316



