
Index

Absolute bioavailability, 267-9
Absorption bases, 529
Absorption models

perfusion studies, 260-1
tissue techniques, 259-60

Absorption of drugs, 214
barriers to, 224-32
from GI tract, 217-18
from rectum, 535
from solution, 514-15
from suspensions, 515-16
improved, 463-4
in nasal cavity, 492-6
physiological factors affecting,

241-4
see also Dissolution

Accelerants, 522
Accelerated stability testing see

Stability testing
Accuhaler, 482
Actinomycetes, 603
Activity coefficient, 35
Additives see Excipients
Adeps solidus, 538
Adhesion, 61, 198
Administration of drugs see Routes of

drug administration
Adsorption, 65-9

bonding, 430
from solution, 68

applications, 68
isotherms, 67-8

Aerodynamic diameter, 474
Aerosols, 99-100

applications, 100
disperse systems, 99-100
filling, 567
size analysis, 485-6
solutions, 530
see also Inhalation aerosols

Agar diffusion assays, 627-9
Aggregation, in colloids, 79
Agitation sieving, 176
Agitator mixer, 193
Air jet sieving, 157
Air sampling, 661-2
Airways, particle deposition in, 475
Aluminium canisters, 476
Amidines, 656

Amorphous powder, 26
Amorphous solids, 239
Amorphous state, 145-8
Analytical preformulation, 115
Anatomy and physiology see specific

organs
Andreasen pipette, 163
Angle of repose, 200, 205-7

in preformulation, 134
measurement, 206

Antiadherents, 298, 410
Antibiotic assays, 626-9
Antibiotic oral syrup, 363
Antimicrobial activity, measurement

of, 624-34
Antioxidants, 351, 532

in solutions, 318
Apocrine sweat glands, 502
Aqueous solutions see Solutions
Aqueous suspensions see Suspensions
Arrhenius relationship, 108,130
Arrhenius theory, 108
Artificial membranes, 518
Assay development in prefomulation,

127-9
Association colloid, 89
Attrition-resistance test methods, 422
Auger filling machine, 454

Bacteria see Eubacteria
Ball mills, 171
Beaker method, 21
Beer's law, 102
Biguanides, 656
Binder, 407-8
Bingham flow, 49
Bioassays, 520-1
Bioavailability

absolute, 267-9
and polymorphism, 144
assessment, 262
concept, 214-15
dosage form factors influencing,

244-52
effect of rheological properties, 58
improvements in, 236
maximizing, skin, 521-4
pharmaceutical proteins, 552

physicochemical factors influencing,
234-44

relative, 269-70
Bioavailable dose, 214
Bioequivalence, 270-1
Biological half-life, 277
Biopharmaceutical classification

scheme, 273
Biopharmaceutical properties

assessment, 253-74
measurement, 254-62

Biopharmaceutics, 213-16
background, 213-14
concept, 215

Blood flow, skin, 510
Bonding

diffusion theory of, 430
in granulation, 367-9
in tablets, 430-1

Bonding index (BI), 433
Bond's theory, 168
Boundary layers, 44
Boundary lubrication, 408
Breathing patterns, 476
Bridges

liquid, bonding in granules, 367-8
solid, bonding in granules, 368

Brittle fracture index (BFI), 433
Brownian diffusion, 475
Brownian motion

diffusion by, 497
of colloids, 73

Brunauer, Emmett and Teller (BET)
equation, 68

Buffers, 38
capacity, 38
in solutions, 38, 317
in suspensions, 351

Bulk density of powders, 201
in preformulation, 133
measurement, 207

Bulk granules, 362

Candida, 542-3
Capillary melting, 124
Capillary rise method
Capillary viscometers, 45
Capping, 431
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Capsules
liquid-filled, 246
powder-filled, 247

Carr's index, 133, 207
Cascade impactors, 485-6
Cathodic protection, 581
Cell culture techniques, 257-9
Centrifugal filtration, 331-3
Centrifugal sieving, 176
Challenge tests, 630
Channelling agents, 298
Chelating agents, 131
Chemical agents, effects on micro-

organisms, 653-7
Chemical kinetics, 101
Chemical potential, 521
Chemical properties of a drug, 7
Chemical stability see Stability
Chlamydiae, 603
Chlorofluorocarbons (CRCs), 476-8
Ciliary beat frequency (CBF), 495
Clarification, 323-33
Clinical time, 484
Closures, 564-6
CMC see Critical micelle

concentration
Coacervation, 82, 523
Coagulation, in colloids, 79
Coalescence, in emulsions, 354
Coarse disperse systems, 91-100
Coating see Tablet, coating
Cohesion, 61, 198
Cold filling, 479
Colligative properties, 38-9
Collodions, 319
Colloid properties, 72-83

electrical, 76-9
electrical double layer, 77-8
electrophoresis, 79
ion effects, 76-9

kinetic, 73
Brownian motion, 73
diffusion, 73
Donnan membrane effect, 75
osmotic pressure, 74
sedimentation, 73
viscosity, 75

optical, 75-6
light scattering, 75

Colloids, 71-83
lyophilic, 71
lyophobic, 71
preparation and purification, 71-2
properties see Colloid properties
sedimentation, 73
stability, 79
steric stabilization, 82

Colon, 222
transit, 223-4

Colonic delivery systems, 305
Colorants, 410, 450, 468

for solutions, 319
for suspensions, 351
for tablet coats, 442
hard gelatin capsules, 450

C omminuting mill, 170

Common ion effect, 27, 123-4
Compartment drier, 383
Complex coacervation, 523
Complex formation, 29
Complex reactions, 106-8
Complexation, 315
Compressed tablets see Tablets
Compression properties of powders see

Powder compression; Tablet,
compression

Compression susceptibility, 433
Computerized hydraulic press, 400
Concentration, expression, 16
Concentration-cell corrosion, 583
Concentric cylinder viscometer, 53
Condensation methods, 72
Conduction, 587-9
Conductive drying of wet solids, 386
Cone-plate viscometer, 53
Constant rate period of drying, 383
Contact angle, 64

pharmaceutical solids, 65
Containers see Packaging; Packs
Contamination, microbiological see

Microbiological contamination
Continuous-flow test methods,

419-20
Continuous phase, 71
Controlled release see Sustained release
Convection, 587
Convective drying of wet solids,

383-6
Convective flow, 242
Corrosion, 579-85

mechanisms, 580-2
types, 582-5

Cosolvency, 311
Cosolvent solubility, 119
Cosolvents, 26
Coulter counter, 159-60
Counting methods for

microorganisms, 615
Crack propagation, 166
Cracking, of emulsions, 354
Creaming, of emulsions, 353
Creams, 530
Creep

compliance curve, 55
testing, 55

Critical micelle concentration (CMC),
88

Critical moisture content, 384
Critical solution temperatures, 30, 31
Crystal

characteristics, 26
form, 239
growth, 142
habit, 148-9
morphology, 132-3
packing arrangements, 143,148
properties, 8
purity, 126

Crystalline materials, 147, 148
Crystallization, 142
Crystals, production, 142
Cutter mill, 169

Cyclodextrins (CD), 495-6
Cyclone separation, 179-80

D value, 644
Darcy's equation, 326
Deamidation, pharmaceutical proteins,

547
Deborah number, 57
Decimal reduction time (D value),

644
Deflocculation see

Flocculation/deflocculation
Deflocculated particles, 57
Degree of mixing, 186-7
Delayed release, 290
Demixing of powders, 188-90
Density modifiers, in solution, 317
Dermatological formulations

cosmetic or aesthetic criteria, 530-1
physicochemical criteria, 531
protocol for designing, developing

and testing, 532-3
Dermatological vehicles, formulation,

528-32
Dermis, 502

treatment, 505
Design of dosage forms

general principles, 1
see also Dosage form design

Detergency, 91
Dew point, 381
Dialysis, 72

pharmaceutical applications, 72
Die filling, 399
Die-wall friction, 428-30
Differential scanning calorimetry

(DSC), 124, 136-7
Differential thermal analysis (DTA),

124
Diffusion, 39-40

by Brownian motion, 497
coefficient, 19, 40, 512
Pick's law of, 19, 506
in colloids, 73
in solutions, 39
theory of bonding, 430

Diffusion-controlled release systems,
414-16

Diffusional barriers, 506-7
Dilatancy, 51
Dilatant flow, 50
Diluents, 247, 250, 404-5
Disinfection, 653

evaluation of, 632-4
Disintegrants, 251,406-7
Diskhaler, 481
Disperse phase, 71
Disperse systems, 70-100

aerosols, 99-100
aggregation, 79
coacervation, 82
coagulation, 79
definition, 71
dialysis, 72
DLVO theory, 79-80
emulsions, 93-9
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flocculation, 79
foams, 99
protective colloids, 82
steric stabilization, 82
suspension, 91
types, 71
see also Gels

Dissociation, 241-4
Dissociation constant, 36, 241-4
Dissolution, 15-32, 16, 122-4,

234-41
mechanisms, 18
of amorphous solids, 7-8
process, 17
rate, 18, 118

factors affecting, 20
intrinsic, 20
measurement, 21

see also Absorption of drugs
Dissolution-controlled release systems,

415-16
Distribution coefficient, 31, 243
Distribution of drugs in body, 3,214
Distribution of solutes between

immiscible liquids, 31
Divided granules, 362
Divided powders, 361
DLVO theory, 79-80, 92, 540
Dodecanoyl-L-a-phosphatidylcholine

(DPPC), 495
Donnan membrane effect, 75
Dosage form design

drug factors, 6
emulsions, 342
granules, 360-3
organoleptic considerations, 10
powders, 360-3
principles, 1
solutions, 309-11
suspensions, 335-42
therapeutic considerations, 11

Dosage forms, 2
design see Dosage form design
formulation see Dosage form design;

Formulation
Dosage regimens, 275-88

dose interval, 281-4
dose size, 281

Dosators, 454
Dosing disc, 455
Downstream processing, 402
Draughts, 320
Driers

drum, 388
fluidized bed, 384-6
freeze, 390-3
microwave, 387
radiation, 386-8
spray, 389
tray, 383
vacuum oven, 386

Drop volume method, 62
Drop weight method, 62
Droplet size

emulsions, 353
see also Particle size

Drug absorption see Absorption of
drugs

Drug distribution in body see
Distribution of drugs in body

Drug elimination see Elimination of
drugs

Drug plasma variability, 464
Drug release see Release of drugs
Drug solubility see Solubility
Drug stability see Stability
Drum drier, 388
Dry binder, 408
Dry bulb temperature, 381
Dry granulation, 366, 378, 404
Dry heat, action on micro-organisms,

646-9
Dry powder inhaler (DPI) systems,

480-2
Dry powder inhalers, 149
Drying, 379-96

conductive, 386
convective, 383-6
dilute solutions of suspensions, 388
fluidized bed, 384
freeze drying, 390-3
methods, 382-3
microwave, 387
radiation, 386-8
solute migration, 393-5
tray, 383
wet solids, 380-2

Du Nuoy tensiometer, 62
Dupre equation, 61
Dusting out, 189
Dusting powders, 362, 529
Dynamic testing of viscosity, 56
Dynamic viscosity, 41

Ear drops, 320
Eccentric press, 399
Effervescent

granules, 361
powders, 361

Elastic material, 135-6
Electrical barrier, 503
Electrical double layer, 77-8, 89
Electrodialysis, 72
Electrokinetic phenomena, 79
Electrolytes, 29, 36, 339

solubility of, 28
Electromotive series, 581
Electron microscopy, 76
Electromosis, 79
Electrophoresis, 79
Electroporation, 522
Electrostatic attraction, 475
Elimination of drugs from body, 3,

214
Elimination rate constant, 277

problems with renal impairment,
285-6

ELISA (enzyme-linked
immunosorbent assay), 550

Elixers, 320
Elutriation, 178-9, 189
Emulsifying agents, 345-7

classification, 347
Emulsifying bases, 529
Emulsifying waxes, 94
Emulsions, 58, 93-9, 342-59, 665

as a dosage form, 342
consistency, 344
cracking, 97
creaming, 97-8
drug release, 358-9
flocculation, 97
formulation, 342
hydrophile-lypophile balance

(HLB), 96, 345-7
manufacture, 357-8
microemulsions, 94
multiple, 93
phase inversion, 98
physical properties, 335
stability, 97-8, 353-4
stability testing, 355-6
stabilization, 94
types, 95-6, 342
viscosity, 344

Encapsulation, tests, 472
End-runner mill, 170
Endocytosis, 230
Endotoxin testing, 641
Energy changes, 18
Energy requirements for particle size

reduction, 167-8
Enteric coating, of tablets, 448
Enthalpic stabilization, 83
Enthalpy, 18
Entropic stabilization, 83
Entropy change, 18
Epidermal barrier function, 508
Epidermis, 502, 507

treatment, 505
Equilibrium, 16
Equilibrium moisture content, 380-1
Erosion-controlled release systems,

416-17
Erosion corrosion, 584
Ethylene oxide, effect on micro-

organisms, 652
Eubacteria, 602-19

anaerobic cultivation, 614
counting, 615
identification, 617

biochemical tests, 618
isolation, 617

Eukaryotic organisms, 600
Excipients, 31, 250-2, 404-10

compatibility, 136-7
pharmaceutical proteins, 547-8
preformulation considerations,

136-7
Excretion of drugs see Elimination of

drugs
Extended release (ER) dosage forms,

290

Falling sphere viscometer, 47-8
Fate of a drug in the body, 3
Fats, 529
Fatty vehicles, 537-8
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Ferrous metals, 576-7
Pick's law of diffusion, 19, 506
Filler (or diluent), 404-5
Filling

aerosols, 567
packaging lines, 566-7
parenterals, 567

Film coating of tablets, 442
Films, packaging, 563
Filters

cake permeability, 326-7
centrifugal, 331-3
equipment, 327-31
metafilter, 329
rotary vacuum, 328

Filtration
industrial techniques, 327-31
mechanisms, 324-5
rate, 325-7
types, 323-4

Fixed-bed convective drying, 383-4
Fixed-oil bases, 529
Flask-stirrer method, 21
Flavours, 410

for solutions, 318
for suspensions, 351

Flocculated particles, 58
Flocculating agents, 339-40
Flocculation/deflocculation, 57, 79,

91-2, 338-40, 354
Flow patterns

in fluids, 44-5
in powders, 197-210

Flow properties
non-Newtonian fluids, 52-4
of simple fluids, 45-8

Fluid energy mill, 172
Fluid lubrication, 408
Fluidized bed

drying, 384-6
granulation, 372-4
mixers, 193

Foam breakers, 99
Foam inhibitors, 99
Foams, 99
Foil-plastic laminates, 563
Force displacement profiles, 426-7
Force feeders, 209
Formaldehyde, effect on micro-

organisms, 652
Formulation

emulsions, 342
granules, 360
powders, 360
principles, 1
solutions, 311-17
suspensions, 337-42
see also Preformulation and under

specific applications
Fractional solids content, 201
Fracture-resistance test methods,

422-3
Fragmentation, 135
Fraunhofer diffraction, 161
Free energy (Gibbs'), 18, 38
Freeze drying, 390-3

Freundlich adsorption isotherm, 68
Fungi, 619-22

classification, 622
reproduction, 620-1

Funnel flow, 205

Galvanic corrosion, 582-3
Gamma scintigraphy, 272
Gargles, 320
Gas chromatography, 150-1
Gas plasmas, 653
Gaseous sterilization, effect on micro-

organisms, 651
Gastric emptying, 223
Gastric retentive systems, 304-5
Gastrointestinal fluids

chemical stability of drugs, 241
factors affecting concentration of

drug in solution, 240-1
Gastrointestinal membrane, 226-32
Gastrointestinal tract

delivery systems for targeting to
specific sites, 304-5

drug absorption, 217-18
influence of food, 225-6
physiology, 218-22
structure, 218
unstirred water layer, 226

Gel modifiers, 301
Gelatin, 449-50

capsules see Hard gelatin capsules;
Soft gelatin capsules

shell formulation, 467-8
Gels, 85-6, 528

structure, 85
types, 85

Gibbs' adsorption equation, 66
Gibbs' free energy, 18, 38
Glass

as material for fabrication, 578
packaging, 560-1

Glidants, 298, 408
Globule size, emulsions, 355
Gouy-Chapman electrical double

layer, 89
Granulates, extruded/spheronized,

447
Granulation, 364-78, 403

alternative procedures, 404
by convective mixing, 403
by spray drying, 374
dry, 366, 378, 404
equipment, 369-78
fluidized-bed, 372-4
mechanisms, 367-9
methods, 366-7
particle bonding mechanisms,

367-9
reasons for, 365-6
rotor, 376
wet, 369, 403

Granulators
dry, 378
fluidized-bed, 372-4
high-speed, 192-3, 371-2
oscillating, 371

roller compaction, 378
shear, 370

Granules, 360-3
as a dosage form, 360-3
bulk, 362
compaction, 437-8
divided, 362
formation of see Granulation

formulation, 360
Gravimetric methods, 150
Gravitational sedimentation, 475
Gravity filters, 327-8
Gut-wall metabolism, 232

Hair follicles, 502
Half-life, 104, 120

biological, 277
Halogens, 657
Hammer mill, 170
Hard gelatin capsules, 449-60

colorants, 450
empty capsule properties, 452
filling, 452-3
filling machines, 453
filling of powder formulations,

453-5
formulation, 456-60

filling properties, 457
for position of release, 459-60
for release of active ingredients,

457-9
optimization, 459

instrumented filling machines and
simulators, 455

manufacture, 451-6
pellet filling, 455-6
powder formulation, 456
preservatives, 451
process aids, 450-1
raw materials, 449-51
semisolid and liquid filling, 456
shell filling, 453
sizes, 452-3
tablet filling, 456
unit-dose devices, 480-1

Hardness of powders, 167
Hatch-Choate equations, 156
Hausner ratio, 133,207
Heat

effect on micro-organisms, 646-9
resistance of micro-organisms, 646

Heat barrier, 503
Heat transfer, 586-90

coefficients, 590
conduction, 587-9
convection, 587
radiation, 587

Heckel equation, 427
Heckel profiles, 428
Henderson-Hasselbalch equations,

36-7, 123, 242
Hepatic metabolism, 232
Herschel-Bulkley model, 50
Heterogeneous reactions, 101
High-performance liquid

chromatography, 128-9, 550
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High-speed mixer granulators, 192-3,
371-2

High-volicity solid particles, 524
HLB see Hydrophile-lipophile balance
Homogenous reactions, 101
Hopper flow of powders, 202-5, 208
Hot stage microscope, 124
HPLC see High-performance liquid

chromatography
Huggins' constant, 44
Humectants

in emulsions, 351
in suspensions, 351

Humidity, relative, 381-2
Hydrates, 144-5
Hydrofluoroalkanes (HFAs), 476-8
Hydrogen bonding, 243-4
Hydrogen ion concentration, 36

see also pH
Hydrolysis, 130
Hydrophile-lipophile balance, 96,

119,345-7,471
of emulsions, 96,345-7
scale, 96

Hydrophilic colloid matrix systems,
299-302

Hydrophilic colloids, in suspensions,
338

Hydrophilic diluent, 247
Hydrophilic liquids, 469
Hydrophobic bonding, 88
Hygroscopicity, 132
Hyoscine, 526

Ideal solutions, 34
Impaction, 496
Impingement, 324
Inertial impaction, 475
Inhalation aerosols, 476-85

size distribution, 474
see also Aerosols

Inhaled drug delivery, 473-88
clearance of inhaled particles, 476
influence of environmental humidity

on particle size, 474
multidose devices with drug in foil

blisters, 481
multidose devices with drug

preloaded in inhaler, 481-2
non-breath actuated devices, 482

Inline mixers, 195
Insoluble polymer matrix systems,

298-9
Instability see Stability
Insufflations, 362
Insulin administration, 552
Interception, 475
Interfacial phenomena, 59—69
Interfacial tension, 59-69

measurement of, 61-3
of some liquids, 61-3

Intergranular bonds, 431
Intergranular corrosion, 583-4
Intergranular solute migration, 394
Interparticulate bonds, 431

Interquartile coefficient of skewness
(IQCS), 155

Intragranular solute migration, 394
Intrinsic dissolution rate (IDR), 21

preformulation considerations,
122-3

Intrinsic solubility, preformulation
considerations, 115-16

Intrinsic viscosity, 43
Inverse-phase gas chromatography,

151
Ion pairs, 523
Ion-suppression chromotography, 129
lonization constant, 36
Ionizing radiations, effect on micro-

organisms, 649-51
Iontophoresis, 521-2
Iso-osmotic solutions, 39
Isophane insulin, 552
Isotonic solutions, 39, 317

isotonicity modifiers, 317

Jenike shear cell, 198
Jet nebulizers, 483

Kawakita equation, 428
Kick's theory, 168
Kinematic viscosity, 42
Kinetics

of cell inactivation, 643
of reaction, 101-12

Kurtosis, 155

Labelling of packs, 568
Lactose, amorphous content, 147
Lactose filler, 405
Laminar flow, 45
Laminates, 563
Lamination, 431
Langmuir adsorption isotherm, 67-8
Laplace equation, 61, 63
Laser light scattering in particle size

analysis, 160-2
Latent heat of evaporation, 588
Law of mass action, 27, 28, 36
Linctuses, 320
Liniments, 319
Lipid action, 523
Lipid matrix systems, 297-8
Lipid solubility, 241-4
Lipolysis systems, 470-1
Lipophilic liquids/oils, 469
Liposomes, 523
Liquid bridges, bonding in granules,

367-8
Liquid/liquid systems, 61, 65-7
Liquid solubility, 243
Liquid/vapour systems, 60-1, 65-7
Loading doses, 284
Local effect, 535
Loc-I-Gut, 261
Lotions, 319
Lozenges, 413
Lubricants, 251, 301, 408-10

Lubrication, 408-10
Lumen, 224-6
Lung anatomy, 473-4
Lyophilic dispersions, 71
Lyophilic sols, 80

gelation, 85
Lyophobic dispersions, 71
Lyophobic sols, 80

gelation, 85

Macrogols, 538
MALDITOF (matrix-assisted laser

desorption ionization time of
flight) mass spectroscopic
analysis, 550

Manufacture
emulsions, 357
hard gelatin capsules, 451-6
soft gelatin capsules, 465—7
solutions, 322
suppositories, 540
suspensions, 356-7
tablets, 399-404

Mark-Houwink equation, 75
Mass flow, 205
Mass median aerodynamic diameter

(MMAD), 474, 485
Mass median diameter (MMD), 474
Mass transfer, 19
Materials of fabrication, 575-9

metals, 576-8
non-metals, 578-9
properties, 575-6
selection, 575-6
see also Plastics

Matrix formers, 298
Matrix systems, 415
Maximum additive concentration, 313
Maxwell unit mechanical model, 56
Mechanical air classification, 177
Mechanical interlocking, 430
Mechanical models, creep compliance

curves, 55
Mechanical shock, 503
Melting point of a drug,

preformulation considerations,
124-7

Membrane-controlled drug delivery
systems, 302-4

Membranes, permeation through,
505-6

Metafilter, 329
Metallic corrosion, 581
Metals

for fabrication, 576-8
for packaging, 560
toxicity, 657

Metered-dose inhalers, 476, 478
advantages and disadvantages, 479
canister filling, 479
spacers and breath-actuated, 479

Metered-dose pump systems, 497
Metering valve for MDIs, 478
Micelles, 89

formation, 88-9
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Micellization, 88-9
Michaelis-Menten equation, 106-8
Microbiological barrier, 503
Microbiological contamination,

658-67
and preservation, 532, 664-7
consequences, 660-1
control, 662-4
of emulsions, 355
resistance, to heat, 646
screening, 661-2
sources, 658-60
techniques, 623-42

counting, 615
measurement of MIC, 629
preservative efficiency tests,

630-2
sterility tests, 639

Microbiological standards, 667
Microbiology, fundamentals of,

599-622
Microdialysis probes, 520
Microemulsions, 94
Microencapsulation, 82
Microenemas, 542
Micro-organisms

action of physical and chemical
agents, 643-57

counting methods, 615
effect of chemical agents, 653-7
effect of dry heat, 646
effect of ethylene oxide, 652
effect of formaldehyde, 652
effect of gases, 651
effect of ionizing radiations, 649-51
effect of moist heat, 646
effect of ultraviolet radiation, 651
fundamentals, 600

Microscopy
in particle size analysis, 157-9
in preformulation, 132-3

Microwave drying, 387
Milliequivalents, 17
Minimum inhibitory concentration

(MIC), 629-30
Miscibility, 16, 30
Mixing, 181-91

industrial powder mixers, 193-4
of powders, 191-4
of semisolids, 195
of suspensions, 194-5
ordered, 190
principles, 181-7
process, 182-6

Mixtures, 320
types, 182

Modified-controlled-release peroral
dosage form, kinetic pattern,
292-3

Modified-release dosage forms
formulation, 296-305
peroral, 291
potential advantages, 294
potential limitations, 294-5

Modified-release drug delivery
systems, design, 295-6

Modified-release methods, 293-4
Mohr circle, 198
Mohr diagram, 198,199
Moist heat, action on micro-

organisms, 646
Molality, 17
Molarity, 17
Mole fraction, 17
Molecular size, 243-4
Molecular structure of solute, 26
Molecular weight, 128
Molecularity, 102
Monolithic matrix delivery systems,

297-302
Monomolecular films (monolayers),

67
Mouthwashes, 320
Multiparticulates, release of drugs

from, 447-8
Multistage liquid impinger (MSLI),

485-6
Mycoplasmas, 603

Nails, 502
Nasal cavity, drug absorption in,

492-6
Nasal drug delivery, 489-99

deposition mechanisms, 496-7
dosage forms, 497
effect of molecular size and weight,

492
effect of pH and partition

coefficient, 492
enhancing absorption, 494-6
formulation, 496-7
increasing residence time, 494
liquid formulation, 497
physicochemical factors affecting

absorption, 493
physicochemical properties and

mechanisms of absorption, 493
squeezed bottles, 497
strategies for improving drug

availability, 493
structural modifications, 496

Nasal metabolism, 491-2
Nasal mucosa and mucociliary

clearance, 491
Nasal products, 320
Natural moisturing factor (NMF),

503
Nautamixer, 193
Nebuhaler space device, 479
Nebulizer fluids, 484
Nebulizers, 482-5

variability, 485
Needle array, 522
Negative adsorption, 66
Negative mixing, 182
Neutral mixing, 182
Neutral mixtures, 182
Newtonian fluids, 41-2
Non-aqueous solutions, formulation,

315-17
Non-ferrous metals, 577-8
Non-metallic materials, 578-9

Non-Newtonian fluids, 42, 49-58
flow properties, 52-4

Normal-phase HPLC, 129
Normal solutions, 17
Nose

anatomy and physiology, 489—92
see also Nasal

Noyes-Whitney equation, 8,20,152,
234-5, 237

Nucleation, 142

Oesophagus, 219-20
Oil water partition, 665
Oily phase, choice for emulsions, 343
Ointments, 529
One-compartment open model, 276
Onset of drug action, 3
Opacifiers, 468

tablet film coats, 442
Optimal K, 512
Oral liquids, 320
Order of reaction, 102

first, 102
pseudo first, 102-3
second, 103
zero, 104

Ordered mixing, 190
Organoleptic properties, 10
Osmalality, 39
Osmolarity, 39
Osmosis-controlled release systems,

417
Osmotic pressure, 38-9, 74

see also Isotonic solutions
Osmotic pump systems, 304
Ostwald U-tube viscometer, 45
Overnight no-dose period, 286-7
Oxidation, 131

in emulsions, 354-5
pharmaceutical proteins, 547

Packaging, 554-70
filling lines, 566-7
labelling, 568
materials, 560-4

glass, 560-1
metal, 560
paper, etc, 563
plastics, 561-3

parenterals, 567-8
quality control, 568-9

Packing fraction, 201
Packing geometry of powders, 201-2
Packs, 554-70

as a protection, 555
biological hazards, 557
chemical hazards, 557
climatic hazards, 556-7
closure efficiency, 565-6
closures, 564-6
development, 558
environmental hazards, 556-7
for pharmaceutical products, 555
mechanical hazards, 556
role, 555
selection, 559
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stability tests, 559
Paddle method, 21
Palisade layer, 89
Paper, etc, as material for packaging,

563
Paracellular pathway, 231
Parenteral administration,

pharmaceutical proteins, 545
Particle compaction

binary mixtures, 438-9
solid particles, 435-6

Particle deposition in airways, 475
Particle properties, 198-202

surface, 539
Particle shape, 156

influence on powder flow, 201
Particle size, 6, 27, 153, 539-40

analysis see Particle-size analysis
diameter, 153

equivalent, 153
Feret's, 153
Martin's, 153-4

dimensions, 153
distributions, 154-5
effect on drug dissolution rate, 236
in emulsions, 344
in suspension, 337
influence on lifetime of a drug, 6,

152-3
reduction see Particle-size reduction
separation see Particle-size

separation
Particle size analysis, 152-65

effect of panicle shape, 156
in preformulation, 133
methods, 156-65

Coulter counter, 159-60
electrical stream sensing zone,

159-60
laser light scattering, 160-2
microscopic, 157-9
sedimentation, 162-5
sieving, 156-7

selection of method, 165
statistics, 155

Particle size reduction, 166-73
energy requirements, 167-8
influence of material properties,

166-7
influence on size distribution,

168-9
methods, 169-72
selection of methods, 172-3

Particle size separation
efficiency, 174-5
methods, 175-80

cyclone separation, 179-80
elutriation, 178-9, 189
sedimentation, 176-8
sieving, 175-6

selection of method, 181
Particle-size reduction

methods
attrition, 171-2
compression, 170
impact, 170-2

methods elutriation, 178-9
Particle-size separation, 174-80

standards for sieving, 176
Particles

mechanisms of compression, 423-4
surface nature of, 149-51

Parting, 584
Partition coefficient, 8, 31, 119-22,

243, 256-7, 492-3, 512-13,
665

Partitioning promotion, 523
Parts, 17
Passivity of metals, 581-2
Pastes, 530
Pelletization, 374
Percentage concentration, 16
Percolation aggregation, 188
Perfumes

in solutions, 318
in suspensions, 351

Perfusion studies
absorption models, 260-1
permeability, 261-2

Permeability, 256
perfusion studies, 261-2

Permeation through membranes,
505-6

Peroral dosage form, modified-
controlled-release, 292-3

Pessaries, vaginal, 543
pH

gastrointestinal, 224-5
in nasal drug delivery, 492-3
of solutions, 312

pH effects, 27, 36, 117-18, 130-1,
237, 254, 666

pH modifiers, 298, 301
pH-partition hypothesis, 241-2,511
Phage typing, 619
Phagocytosis, 231
Pharmaceutical proteins, 544-53

analytical techniques, 549-50
bioavailability, 552
deamidation, 547
excipients, 547-8
formulation for parenteral

administration, 545-9
microbiological requirements,

548-9
modification, 523
oxidation, 547
parenteral administration, 545
pathways for degradation, 545
release control, 552-3
routes of administration, 550-2
sources, 545
specific challenges, 545
stability issues, 545-7
structure confirmation, 549
structures, 544-5

Pharmacoscintigraphy, 272
Phase diagram

stainless steel, 577
ternary, 314
water, 391

Phase inversion temperature, 347

Phase rule, 29
Phenolics, 654
Photolysis, 131
Photomechanical wave, 522
Physical properties of a drug, 7
Physical stability see Stability
Picking, 410
Pinocytosis, 230
Pitting, 583
pK, 8,36, 116, 128,511
pKb, 511
Planetary mixers, 195
Plasma concentration-time curves,

268, 270, 271, 272
Plastibases, 529
Plastic flow, 49
Plastic-foil laminates, 561-3
Plasticizers, 444, 467-8
Plastics, 134-5

as material for, fabrication, 578-9
packaging, 561-3

Poise, 42
Poiseuille's law, 47
Polar groups, 23
Polar molecule, 23
Polyethylene glycol (PEG), 469
Polymorphism, 8, 26, 124-6, 142-4,

239
and bioavailability, 144

Polymorphs, 26, 147
Porosity of powders, 201
Positive deviation, 35
Positive mixtures, 182
Potential energy of interaction curves,

80-1
Powder adhesion, 198
Powder cohesion, 198
Powder compactability

and strength of tablets, 431-3
factors of importance, 435

Powder compaction, fundamental
aspects, 430-5

Powder compression, 134-6
advantages and disadvantages of

different mechanisms, 436
behaviour evaluation, 424-8
compressibility, 134-6, 207
die-wall friction during, 428-30
fundamental aspects, 423-30
see also Tablet compression

Powder flow, 197-210
characterization, 205—8
improvement, 208-10
in hoppers, 202-5
properties, 133-4
through an orifice, 202-5

Powder grades (BP), 176
Powder mixing see Mixing
Powderject system, 524
Powders, 360-3

as a dosage form, 360-3
bulk, 361
divided, 361
for injection, 363
for oral syrup, 363
technical properties, 402
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Powders, continued
tensile strength, 199
toughness of, 166-7

Power Law, 50
Preformulation, 113-38

analytical, 115
concept, 114
role in formulation, 138

Preservation
microbiological, 664-7
microbiological contamination and,

532, 664-7
Preservatives, 666-7

efficiency, 664-6
efficiency tests, 630-2
in emulsions, 352
in solutions, 317
in suspensions, 351-2

Press coating of tablets, 446
Pressure filling, 479
Pressure filters, 329-31
Presystemic metabolism, 232, 262
Product stability, 101-12,465
Prokaryotic organisms, 600
Prolonged release, 290
Propellants used in MDI formulations,

476-8
Propeller mixer, 194
p-Propiolactone, 653
Propylene oxide, 653
Protective colloid action, 82
Proteins, see Pharmaceutical proteins
Pseudoplastic flow, 49
Pseudopolymorphism, 27, 125-6
Pulmonary drug delivery, 473-88
Punchfilming (sticking), 136, 410
Pyrogens, testing, 641

Quality control, packaging, 568-9
Quantitative structure activity

relationships (QSAR), 121-2
Quantity per quantity, 16
Quarternary ammonium compounds,

656

Radiation, 587
drying of wet solids, 386-8

Radiation barrier, 503
Radiation drying of wet solids, 386-8
Rancidity, 532
Raoult's law, 30, 34
Rate constant, 104
Rate of reaction, 108
Reaction

order see Order of reaction
rate, effect of temperature, 108

Rectal drug delivery, 534-42
systemic administration, 542

Rectum
absorption of drugs from, 535
anatomy, 535
physiology, 535

Reducing agents, 318
Relative bioavailability, 269-70

Relative humidity, 381-2
Relative viscosity, 43
Release of drugs

assessment of site, 271-2
from emulsions, 358-9
from multiparticulates, 447-8

Renal impairment, 285-6
Repeat-action, 290, 291
Resistance of micro-organisms to,

heat, 646
Reverse-phase HPLC, 129
Reversible reactions, 106
Reynolds', apparatus, 44
Reynolds' experiment, 44
Reynolds' number, 45

in particle sedimentation, 163,177
Rheograms, 49, 51
Rheology, 41-58

suspensions, 57, 93, 340
RIA (radioimmunoassay), 550
Rickettsiae, 603
Ring tensiometer, 62
Rittinger's theory, 168
Roller compaction, 378
Roller mill, 170
Rotahaler, 481
Rotary press, 400
Rotary vacuum filter, 328
Rotating basket method, 21
Rotating disc method, 21
Rotational viscometers, 52
Rotor granulation, 376
Routes of drug administration, 4

oral route, 4
parenteral routes, 5
peroral, 292-3
rectal route, 5
respiratory route, 6
topical route, 5

Rubber, 579
as material for packaging, 564

Rules and Guidance for Pharmaceutical
Manufacturers and Distributors
(Orange Guide), 662

Salts, 122
and salt forms, 116-18
dissolution rate, 237-9

Saturated solution, 23
Saturation, 16
Scale of scrutiny, 183-4
Schultz-Hardy rule, 339
Sebaceous glands, 502
Sebum, 507
Sedimentation, 497

equilibrium, 74
for particle-size separation, 176-8
of colloids, 73
of suspensions, 338
particle-size analysis, 162-5
potential, 79

Shake flask method, 120
Shear cell determinations, 207
Shear strength of powders, 198
Shelf life, 109

prediction, 110
Sieving, 156-7, 175-6
Sigma-blade mixer, 195
Silicones, 529
Single-punch press, 399
Size distribution see Particle size

distributions
Size reduction, see also Particle size

reduction
Size separation, see also Particle size

separation
Sizes of particles see Particle size,

diameter
Skin, 500-8

age, 510
anatomy, 501-2
appendage treatment, 505
appendages, 502, 507-8
blood flow, 510
condition, 509
damage, 501
drug delivery, 503-5
drug permeation, 513-16
drug transport, 505-8
excised, 516-18
functions, 502-3
hydration, 511
maximizing bioavailability of drugs

applied to, 521-4
mechanical function, 502-3
metabolism, 510
penetration enhancers, 522-3
physical properties, 520
physiology, 501-2
protective function, 503
regional sites, 510
routes of penetration, 501, 507
species differences, 510-11
structure, 501
surface loss, 519
surface treatment, 503-4
temperature regulation of, 503
transport, 507
see also Transdermal drug delivery

Skin patches, 524-8
clinical applications, 526-7
design, 525
future trends, 525-6

Sluggers, 378
Slugging, 404
Small intestine

structure, 220-2
transit, 223

Smoluchowski equation, 79
Sodium tauro-24,25-dihydrofusidate

(STDHF), 495
Soft gelatin capsules, 461-72

consumer preference, 464
dosage form, 461-2
dose uniformity of low-dose drugs,

465
fill matrices, 469-70
finished product testing, 472
formulation, 467-71

of fill materials, 469
using lipolysis systems, 470-1
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ingredient specifications, 471-2
in-process testing, 472
manufacture, 465-7
oils and low melting-point drugs,

465
patient compliance, 464
product quality considerations,

471-2
product stability, 465
properties of shells, 468-9
rationale for selection, 463-5
safety for potent and cytotoxic

drugs, 465
Softgels see Soft gelatin capsules
Solid bridges, 430

bonding in granules, 368
Solid-liquid interface, 19
Solid/liquid systems, 68
Solid particles, 141
Solid-state properties, 141-51
Solid-state stability, 132
Sols

gelation, 85
lyophilic, 80

gelation, 85
lyophobic, 80

gelation, 85
Solubility, 7, 15-32, 23, 115, 143

crystalline, 126-7
curves, 25
in diffusion layer, 237
methods of expressing, 23
of drugs, 234-41
of electrolytes, 28
of gases in liquids, 29
of liquids in liquids, 29
of solids in liquids, 24
physicochemical prediction, 24
poorly soluble drugs, 241
prediction, 23
preformulation considerations,

115-24, 126-7
product, 28

Solubility-time relationship, 143
Solubilization, 89-91, 312

applications, 90
drug stability, 90

Solubilizers, 298, 301
Solubilizing agents, 29
Solutes, 16

migration during drying, 393-5
Solutions, 16, 33-40, 245, 309-22

absorption from, 514-15
aerosols, 530
aqueous, 311-15
as a dosage form, 309-11
binder, 408
formulation, 311-17
ideal, 34
ionization of solutes, 35
manufacture, 322
non-aqueous, 315-17
non-ideal, 35
real, 35
stability, 321
types, 33

Solvates, 27, 144-5, 239
Solvatoin, 27
Solvent drag, 242
Solvents, 16, 118-19, 338, 444

solubility, 119
Solvolysis, 131
Sorbent, 410
Sorption promoters, 522
Specific viscosity, 43
Spectroscopy, 114-15
Spheronization, 374
Spinhaler, 480
Spray drying, 389

granulation by, 374
Spreading of liquids, 61
Spring and dashpot mechanical

models, 55
Sputtering time, 484
Stability, 9

Arrhenius relationship, 130
assessment see Stability testing
chelating agents, 131
humidity challenge, 112
hydrolysis, 130
hygroscopicity, 132
in physiological fluids, 255-6
light challenge, 112
of emulsions, 353-4

chemical, 354-5
physical, 353-4

of solutions, 321
of suspensions, 353
order of reaction, 130
oxidation, 131
pH effects, 130-1
photolysis, 131
preformulation considerations,

129-2
shelf-life prediction, 110
solid-state, 132
solvolysis, 131
temperature challenge, 111-12
temperature effects, 130

Stability testing, 129-32
accelerated, 109-12, 356
Arrhenius relationship, 130
emulsions, 355-6
packs, 559
protocols, 109-10

Standards
microbiological, 667
tablet coats, 448

States of matter, 17
Static bed convective drying, 383
Static disc methods, 21
Steady-state plasma drug

concentrations, 281-8
Steam

as heating medium, 590-6
calculations, 595-6
effect of pressure, 592
generation and use, 593-5
traps, 594-5

Sterile products, 638-41
Sterility, testing, practice, 639
Stern plane, 77

Stern potential, 77-8
Sticking, 136, 410
Stirred-vessel test methods, 419
Stokes' law and equation, 47, 163,

177,475
Stokes-Einstein equation, 40, 162
Stomach, 220
Strain-rate sensitivity (SRS), 428
Stratum corneum, 508

hydration, 521
not rate controlling, 514
rate controlling, 513-14
removal, 522
treatment, 504-5

Streaming potential, 79
Streamlined flow, 45
Stress corrosion, 584
Structure activity relationships, 119-20
Subcutaneous tissue, 502
Sugar coating of tablets, 441,445-6
Sulphamethoxydiazine, 143
Supersaturated solutions, 521
Suppositories, 536

additives, 540
contact area in rectum, 542
content uniformity, 541
control parameters, 540
disintegration, 541
drug release, 541
drug solubility in vehicle, 538
drug-substance related factors, 538
formulation, 537-40
manufacture, 540
mechanical strength, 541
membranes, 542
release medium, 542
sedimentation-controlled release,

541
temperature effects, 541
testing, 541
vaginal, 543
weight, 541

Surface active agents, 65-6, 88-91
in emulsions, 345-50
in suspensions, 337-8
see also Surfactants

Surface activity of drugs, 86-7
Surface and interfacial phenomena, 59
Surface area

effect on drug dissolution rate, 236
of powders, 6

Surface energy, 149-50
Surface excess concentration, 66-7
Surface forces in powders, influence

on powder flow, 209
Surface free energy, 59
Surface hardness of powders, 167
Surface nature of particles, 149-51
Surface tension, 59

measurement of, 61-3
of some liquids, 61

Surfactants, 65-6, 250-1
see also Surface active agents

Suspended level viscometer, 46-7
Suspensions, 91-3,245,470

absorption from, 515-16
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Suspensions, continued
as a dosage form, 335-42
DLVO theory, 92
dosage form design, 335-42
flocculation, 91
formulation, 337-42
manufacture, 356-7
pharmaceutical applications, 336-7
physical properties, 335
rheology, 57, 93, 340
sedimentation, 338
stability, 353
viscosity, 57
wetting, 93
see also Disperse systems

Sustained action, 291
Sustained release, 290

dosage forms, 291
Svedberg coefficient, 74
Sweeteners, 351
Sweetening agents

in solutions, 318
in suspensions, 351

Syrups, 363
Systemic effect, 535
Systemic treatment via transdermal

absorption, 505

Tablet
coating, 441-8

controlled release, 447
enteric, 448
film, 442
press, 446
standards, 448
sugar, 441, 445-6

colouring, 442
compression, 134

Tablet coating, 441-8
Tablet excipients, 404-10
Tablet filling, hard gelatin capsules,

456
Tablet presses, 399-402

instrumentation, 400-2
Tablet production, 403

by direct compaction, 404
Tablets, 248-50, 397-440

buccal, 413
chewable, 412
classification, 410
coated, 249
disintegrating, 411-12
disintegration test methods, 418
dissolution testing, 419
effervescent, 412-13
enteric-coated, 249
extended-release, 413-17
formation stages, 399
inspection, 425
manufacturing, 399-404
mechanical strength, 420-3
multilayer, 412
pore structure, 425
post-compaction strength changes,

433-5

press coating, 446
quality attributes, 398-9
relationships between material

properties and strength, 435
specific surface area, 425
sublingual, 413
technical problems, 402
tensile strength, 439
testing, 417-23
types, 410-17
uncoated, 248
uniformity of content of active

ingredient, 417-18
Tamping finger, 455
Tapped density of powders and

granules, 133, 207
Temperature regulation of skin, 503
Tensile strength of powders, 199
Ternary phase diagrams, 314
Testing of dosage forms see individual

dosage forms
Tests for sterility see Sterility testing
Thin-layer chromatography, 128,

136-7
Thixotropy, 51, 85
Tilting table method of powder tensile

strength, 199
Time-dependent flow of fluids, 51
Tissue biopsies, 520
Tissue techniques, absorption models,

259-60
Total time, 484
Toughness of powders, 166-7
Trajectory segregation, 188
Transcutaneous immunization, 505
Transdermal absorption via systemic

treatment, 505
Transdermal clonidine, 527
Transdermal drug delivery, 499-533

biological factors, 509-11
effect of molecular size and shape,

513
ideal molecular properties, 513
methods for studying, 516-21

in vitro, 516-18
in vivo, 518-21

pharmacological or physiological
response, 520

physicochemical factors, 511-13
properties influencing, 508-13
temperature effects, 511
therapeutic systems, 524-8
see also Skin

Transdermal fentanyl, 527
Transdermal nicotine, 527
Transdermal nitroglycerin (glyceryl

trinitrate) (GTN), 526
Transdermal oestradiol, 526-7
Transdermal patches, see Skin patches
Transdermal scopolamine, 526
Transdermal testosterone, 527
Transfersomes, 523-4
Transitional flow, 45
Tray dryer, 383
Tray drying, 383
Trichomonas, 542-3

Tumbling mixers, 191-2
Turbimetric assays, 629
Turbine mixers, 194
Turbohaler, 482
Turbulent flow, 45

Ultrafiltration, 74
Ultrasonic nebulizers, 483
Ultrasonic treatment, 72
Ultrasound technique, 521
Ultraviolet radiation, effect on micro-

organisms, 651
Uniform corrosion, 582
Urinary analysis, 520
Urinary drug excretion curves, 266-7
U-tube viscometer, 46
UV spectroscopy, 128

Vacuum filter, 328
Vacuum oven, 386
Vacuum tumbling drier, 386
Vaginal dosage forms, 543
Vaginal drug delivery, 542-3
Vaginal pessaries, 543
Vaginal suppositories, 543
van der Waals attraction, 80
Van't Hoff correction factor, 39
Van't Hoff equation, 39
Vapour pressure

liquids, 33
solids, 33
solutions, 33

Vapour sorption, 150-1
Velocity distribution across a pipe, 44
Vibration mill, 170
Viruses, 600-2

capsomers, 600-1
reproduction, 601-2

Viscoelasticity, 54-7
Viscometer

capillary, 45
concentric cylinder, 53
cone-plate, 53
dynamic testing, 56
falling-sphere, 47-8
rotational, 52
suspended-level, 46-7
U-tube, 46

Viscosity, 41
coefficients, 41
dynamic, 41
enhancement, 251-2,317
Huggins' constant, 44
intrinsic, 43
kinematic, 42
modifiers, in suspensions, 340-2
Newtonian fluids, 41
non-Newtonian fluids, 49
of colloids, 75
of emulsions, 344
of some pharmaceutical fluids, 42
of suspensions, 57
relative, 43
specific, 43
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Voigt unit mechanical model, 55-6
Volume-applied pressure profiles, 427

Water
for softgel shell, 468
types, 311

Water-soluble bases, 529-30
Water-soluble vehicles, 538

Wet bulb temperature, 381
Wet granulation, 369, 403
Wet solids, drying of, 380-2
Wetting agents, 93

in suspensions, 337
Wetting problems, 93
Wilhelmy plate, 62
Work of adhesion, 61

Work of cohesion, 61

Yeasts, 620
Yield pressure, 427
Yield stress, 427
Young's equation, 150

Z values, 644
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