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Calculate filtration area for cell-culture sterilization, 46
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Calculate Heat transfer coefficient of stirred tank, 164

Calculate dosing time to keep Tj constant, 166

Scale-up of gas-release data, 172

Distillation of n-heptane-ethanol (binary), 188

Distillation of EtOH-H2O from toluene (ternary), 190

Batch strip-replace, calculate solvent usage, 192

Constant-level distillation vs strip-replace, 193

Extraction of acetone from water into toluene, 195

Multiple single-stage extraction operations, 195

Multi-stage countercurrent extraction, 199

Particle size distribution calculation from sieve data, 217

Optimal cycle time from crystallization, isolation, drying, 219

Predict crystallization yield and purity from solubility data, 222

Estimate metastable zone width, 227

Cooling crystallization and rate of desupersaturation, 234

Heat transfer area to volume, 239

Calculate Tr-Tj needed for a cooling crystallization, 240

Scale-up of crystallization mixing, 243

Sizing of an agitator motor for a stirred-tank vessel, 254

Scale-down of energy dissipation to lab vessel, 254
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Selection of drying equipment, 338

Calculate drying time from characteristic drying curves, 342
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Scale-up of large-scale chromotography columns, 358
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23 factorial design, 602
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Thermodynamic model for film-coating tablets, 657
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Flux,
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Freeze-drying (see Drying)
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gas-liquid-solid flow, 282

membrane systems, 302

Material balance,

distillation, 188–194

drying, 807
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solid oral drug products, 635–644
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Non-Newtonian Fluids, 257, 260, 783, 793
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secondary production, 837, 842–843, 848–849

Permeability,

controlled release, 705, 710, 717–719

dosage forms, 665, 670

filtration, 316

large-scale chromatography, 359

membrane systems, 301–302, 309–310

process scale-up, 385–388

solid dosage formulations, 675–679, 685

Pervaporation, 299–309

PFR (Plug flow reactor), 439–454

Phase diagrams, 185–199, 208–212

Pilot Plant (see Kilo lab & pilot plant)

Polymorphism,

definition of, 215

polymorphic systems, 477–489

screening, 491–502

solid dosage formulations, 675–676

Potential energy, 369, 492

Power number,

crystallization, 242,

mixing scale-up, 252–254

reactor modeling, 279–280, 284–285, 649–651

Prandtl number,

dispersion, 280–281

turbulent, 272–273

Pressure drop,

biologics, 33, 41–47

catalytic hydrogenation, 105–106

crystallization, 219

filtration, 316–319

large-chromatography, 348, 357–359

membrane systems, 304

reaction kinetics, 93

wet granulation, 764

Process Safety, 79, 82, 109, 114, 127, 135, 155–182,

374, 378, 380, 383, 416, 419, 422–423, 430–432,

436, 438, 447

Proteins (see also Cell culture, Enzymes),

biologics, 29–40, 47

freeze-drying, 801–802

Quality by design (QbD), 68–69, 545–561, 854, 872–576

qNMR, 586, 590–593

Radiation, 3, 593, 812–814, 817

Raoult’s law, 184–185

Rate constant

chemical, 393

reaction, 82, 91, 139, 152, 264, 575

crystal growth, 228–230

dissociation, 125, 716

first-order, 445, 594

dissolution, 723

Real-time release, 68, 850

Recycle, 59, 76, 97, 307, 310, 311, 313, 356, 358, 360, 361,

362, 372, 375, 403, 734

Residence time

Distribution, 41, 258, 267, 287, 293, 371, 442–443, 454,

825–826, 830,836, 841, 851

Solids (milling), 369, 371, 746, 750–751

Reactor, 41, 95–96, 123, 128, 151–152, 171

Particle, 238

Reversible, 30, 215, 513

Irreversible, 30–31, 103, 215, 361, 513, 724, 802

Reynolds number,

discussion of, 91, 253–257, 294–295

fluid, 91, 393, 452, 637, 793–795

impeller, 253, 256–257, 267, 295

pseudo, 650–651

particle, 294–295

bubble, 295

Rotameter, 788–789

Rotor-Stator, 267, 369, 372–374, 378, 403, 405, 454

Scale-down, 16, 83, 167, 181, 199, 200, 213, 251, 257, 270,

287, 400, 402, 403, 408, 417, 693, 820

Scale-Sensitivity, 79, 80, 82, 90, 404

Schmidt number, 91

Sensible heat, 123, 300, 307, 355–356
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Separation (see Crystallization, Chromatography,

Centrifugation, Cyclone separation, Filtration)

Shape factors,

crystallization, 228–229, 236

mixing scale-up, 251

Shear Rate, 242, 255, 257, 267, 270, 293, 344, 373, 403, 777,

784–785

Average, 251, 255–256

Maximum, 251, 254–256

Infinite, 796–797, 793

Shear Stress, 257, 261–262, 267, 272, 295, 683, 740, 753, 755, 771,

775–776, 821, 823, 825, 830

Sherwood number, 91

Solubility,

Aqueous, 476, 487, 488, 675, 675–676, 710, 819, 829, 835

Drug, 457, 458, 460, 462, 464, 466, 470, 472, 474, 476–477, 484,

487–488, 499, 508–509, 707, 712, 715–717, 720, 722,

724–725, 835

Solvent, 227, 508, 517

Solvent extraction (see Liquid-liquid extraction)

Solvent Recycle, 97, 356, 362

Static mixer (see Mixers)

Steady State, 141, 294, 333, 341, 449, 505, 512, 713, 739, 772,

775–777, 808–810, 814, 870

Quasi-steady state: 809

Unsteady, non steady, 74, 294, 803, 809–810, 812, 814

Pseudo steady state state, 775–776, 808

NMR studies (NOE), 585

Sterilization,

bioprocesses, 34, 38, 45, 48

freeze-drying, 802

solid dosage, 848

Stokes’ number,

viscous, 768

deformation, 766, 770–771, 773

Supersaturation (see Crystallization)

Tabletting, 216, 727, 734, 746, 757, 778

Thermal conductivity, 162

Tip speed,

agitator, 50

crystallization, 241–242, 244

drying, 344

impeller, 32

milling, 373–375

mixing scale-up, 249, 251, 254–256, 259, 261–262

process scale-up, 393, 415

wet granulation, 771, 774–775

Turbulent flow, 31, 36, 44, 253–254, 257, 272, 274, 295, 841

Unsteady-state, 74, 294, 812

van’t Hoff, 221–222, 227, 234–235

Vapor-Liquid equilibrium (VLE) (see Equilibrium)

Viscoelastic, 678, 746, 827

Void fraction, 814

Washing (see Filtration and Leaching)

Weber number, 784, 793–796

Wet granulation (see Granulation)

Zero-order,

controlled release, 705–709, 718–719, 722

definition of, 170, 177–179

reaction kinetics characterization, 81, 85
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