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bioorganic reactions 183
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– metal 68
– phase-transfer 135
catalyst 170, 171, 173
– palladium 171
– rhodium 173
catalyst recycling 132
catalyst support 13
caterpillar mixer 225
cation pool 79
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C–C bond formation 201
– enantioselective 201
C–C coupling 243
cell density 204
centrifugal forces 49
ceramic devices 12
ceramics 1
channel 143
– overlapping 143
chlorination 71, 112, 113, 161, 162, 240
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chloroformate 233
churn flow 149
a-chymotrypsin 185
ciprofloxazin 233
circulating reactor 197
clamping 10
clinical trial 245
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cofactor regeneration 198
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composite microreactor 46
compound library 103
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contacting principle 139
continuous contactor 143
continuous phase 139
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cycloaddition 71, 79, 231
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d
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deep reactive ion etching (DRIE) 31
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density 126
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– MALDI-MS 136
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diagnostic applications 184
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diamond microtools 4
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– enantioselective 109
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– rate 124
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droplet 131
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dye 226

e
electrochemistry 75, 198
electrokinetic flow 48
electrolysis 75, 95
electrolyte 13
electroosmotic flow 48, 61, 213
electrophoretic deposition 13
electroplating 144
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ELISA 189, 190
– microchip 190
embossing 7
enamine synthesis 217
enantioselective reactions 107
endoperoxide 166
ene reaction 73, 110
enolate 270
enzymatic reaction 197
– survey 197
enzyme 198
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– immobilization 199
– His-tagged 199
enzyme kinetics 194
enzyme reactor 185
– immobilized 185
enzyme screening 195
etching 2, 24, 26
– anisotropic 26
– isotropic 26
ethyl diazoacetate 235
ethylene 265
exothermic reaction 231, 240, 243
explosive area 239

f
fabrication 1
falling-film microreactor 140, 142, 156
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feed channel 150
feedstock 12
Fick�s law 47
firing process 14
flint glass 21
flow 200
– bi phasic 200
flow chemistry 86
flow pattern 132, 150
flow pattern map 147, 154
flow rate 100, 126, 131, 132
– selectivity 100
fluid contact 39
fluid delivery 48
fluid dynamics 12
fluid flow 43, 46
fluorescence microscopy 195
fluorination 145, 155, 159, 247,

261
fluorous phase 133
fluorous solvent 122, 133
foam 13, 174
footprint 142
Friedel–Crafts alkylation 79, 259
functional integration 45
fused deposition 13
fusion bonding 38

g
b-galactosidase 194, 205
gas–liquid–solid reaction 169, 173
Gemifloxacin 230
glass 12, 19
glass ceramics 21
– sealant 14
glossiness 226

glucose oxidase 192, 203
gluing 10
glycosylation 60
good manufacturing practice 244, 251
grain size 13
green fluorescent protein 205
green state 14
Grignard reagent 80, 230, 236, 253,

270
Grossamide 115
Grubbs–Hoveyda catalyst 106

h
halogenation 247, 250
halogen–lithium exchange 81, 254
– pilot plant 254
Hantzsch synthesis 65, 215
hard metal tools 4
hastelloy 4
hazardous compounds 235
H-Cube 95, 116
heat conductivity 21
heat exchanger 141
Heck reaction 46, 49, 69, 100, 101, 104,

123, 137
heterocyclic aromatics 159
heterogeneous reactions 84
high-temperature reaction 235
homogeneous reactions 59
Horner–Wadsworth–Emmons

olefination 94
horseradish peroxidase 190, 192, 195
hydrodynamic pumping 48
hydroformylation 123
hydrogen 95
hydrogen peroxide 173, 238, 260, 262
– synthesis 238
hydrogenation 95, 169, 170, 172, 173, 176, 264
– asymmetric 173, 176
hydrolase 195
hydrolysis 228
– ester 228
hydrophilic surface 128
hydroxynitrile lyase 201

i
imaging 221
imidazole 91
immobilization 199
– enzyme 199
– noncovalent 199
immobilized reagent 85
immunoassay 189
industry 211
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– mission statement 211
injection molding 12
injection point 236
inlet geometry 132
inlet junction 130, 132
in-line HPLC 115
in-line UV 115
integrated functionality 45
interconnection 13
interdigital micromixer 225, 231, 259
interface 123
interfacial forces 126
interfacial tension 123
invertase 202
in vitro expression 205
ionic liquid 68, 122, 251
isocyanate 161
isomerization 132
isothiocyanate 227
isotropic etching 29, 31

j
joining 14
Jones reagent 99
junction 52

k
Kelvin–Helmholtz instability 132
b-keto esters 158
kinetic resolution 107
kinetics 124
Knoevenagel condensation 88, 232
Knorr synthesis 216
Kumada-coupling 105

l
laccase (lignin peroxidase) 200
b-lactam synthesis 111
lactate dehydrogenase 198
laminar flow 47, 125, 126
laser 2, 4, 6
– ablation 4
– melting 6
leucine 233
library 216
library synthesis 89
lipase 202
liquid–liquid biphasic reaction 122
liquid–liquid interaction 127
liquid–liquid interface 131
liquid–liquid microsystems 132
lithiation 264
lithography 25, 31
lysozyme 195

m
machining 4
manufacturing techniques 1
– embossing 1
– erosive 1
– generative 1
– molding 1
mask 28
masked etching 24
mechanical hardness 24
Meerwein–Ponndorf–Verley 98
Meldrum�s acid 232
membrane reactor 99
Merrifield route 213
mesh microcontactor 143
metal 1
metal microstructures 9
metal-forming techniques 7
metal–halogen exchange 238, 243
metal powder 6
metathesis 105
methoxylation 75, 77, 78
methylenecyclopentane 229
methylmethacrylate 252
a-methylstyrene 172
– hydrogenation 172
Michael addition 63
Michaelis–Menten constants 194, 195
microabrasion 35
microbioreactor 200, 204
microbubble column 150, 156, 167
microchannel array 150
micromixer 133, 151, 152, 153, 167
– Bas-relief 153
– caterpillar 153, 167
– flow focusing 152
– high-pressure 152
– interdigital 167
micropowder blasting 35
microreactor 153, 158, 168
– falling-film 168
– packed-bed 153
– single-channel 158
– three-channel 158
microreactor geometry 44, 49
– architecture 44
– multiplicity 44
– size 44
microreactor array 46
microwave 66, 92, 102
milling 4, 144
mini-packed-bed reactor 153
misalignment 9
miscibility 123
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mixing 49, 131
Mizoroki–Heck reaction 69
monolith 11, 93, 101, 186, 200
Mukaiyama reaction 64, 133
multicomponent reaction 66
multifunctional integration 50
multi-injection reactor 240
multistep synthesis 84, 113, 221

n
natural product 86
negative structure 7
Newman–Kuart rearrangement 234
nicotinamide cofactor 198
nitration 59, 135, 223, 240
– benzene derivatives 223
nitroaromatics 170
– hydrogenation 170
nitroglycerine 268
numbering-up 44

o
OLED material 246
on-bead synthesis 86
online detection 78
optical density 204
optical fiber 12
optical property 226
optical transparency 12
organolithium reagent 236, 240
oxazole 90
oxidation 73, 99, 100, 160, 200, 247, 256,

260, 262, 265
– cyclohexane 246
– hydrogen peroxide 260
oxidative polymerization 202
oxomaritidine 116
oxygen 204
– dissolved 204
ozonolysis 247, 249, 250

p
Paal–Knorr condensation 65
packaging 1
palladium 97
– immobilize 97
parallel flow 125, 132
parallel microreactor 45
particle bed 153
particle manufacture 52
particle synthesis 178, 226, 257, 266
PASSflow 94, 96, 99, 100, 107
Pd/C catalyst 264
penicillin 87

pentafluorobenzene 254
peptide 87, 184, 212
– mapping 185
peptide synthesis 66, 113
perfluorination 158
peroxide 246
– organic 246
phase-transfer catalysis 134, 135
phenol 59
– nitration 59
phenyl boronic acid 224
photochemical process 25
photochemistry 12, 70, 141, 150, 161, 166
photochlorination 71
photocyanation 74
photoetchable glass 22
photolithography 24, 32, 35, 144
photolysis 205
photomicroreactor 70
photooxidation 165
photoreactor 250
photoresist 24
photosensitive polymer 2
photostructuring 32
pigment 226, 257, 266
– diazo 266
pikeC hydroxylase 199
pinhole 31
planar component 19
planarity 39
planning 4
plasma etch process 154
plastic deformation 39
plastic molding 12
point-of-demand synthesis 52
Poiseuille�s law 48
polyamide 257
polycondensation 257
polyethylene formation 219
polyimide 257
polyketide synthase 201
polymer 93, 129, 265
– microporous 93
polymerase chain reaction (PCR) 188
polymerization 79, 94, 219, 242, 252
– metallocene-catalysis 219
polymers 12
polystyrene 94
polyurethane 161
pore 13
powder jet 35
precipitation 226
precision machining 2
pressure drop 236

Index j281



printing 13
pristane 60
process intensification 155
process pressure 12
process temperature 12
propene oxide 262
protease P 199
protein analysis 184
protein digestion 184
proteomics 183
pyrazole 91, 216
pyrex wafer 154
prototyping 7

q
quinoline 159
quinolone antibiotic 230

r
rac-citronellal 232
racemization 215
radiolabeling 221
Raman scattering 195
reaction calorimetry 234
reactions 51
– exothermic 51
– fast 51
reactive ion etching 29
reactor 197
reduction 73, 75, 88, 95, 97, 98, 197
– alcohal dehydrogenase 197
– borane 88
– electrochemical 75
– enantioselective 97
– hydrogen 95
– Meerwein–Ponndorf–Verley 98
– photocatalytis 73
resistance 12
restriction enzyme 186
Reynolds number 46, 49, 125, 126, 132, 172
ribonuclease A (RNase A) 195
ring-expansion 235
ring flow 149
Ritter reaction 265
roughness 39
rupture 13
ruthenium 98, 99
– catalyst 99

s
safety 230, 234, 239, 247, 268
salen ligand 105, 107, 110
scavenger 103
screening 212

sealing 14
segmented flow 47, 131, 132, 147, 178, 205
selective laser melting 2
silicon 19, 22
silicon wafer 146
Simmons–Smith reaction 242
single-cell study 205
single-channel microreactor 145
singlet oxygen 72, 73, 165
sintering 12
slotting 4
slug flow 149
slurry 12
small series production 7
soft factors 212
soldering 10
sol–gel method 13
solid phase synthesis 87
solid-supported reagent 85, 113
solution-phase synthesis 87
Sonogashira reaction 51, 68, 100
soybean peroxidase 201
spark erosion 4
sputtering 13
stereolithography 13
steroid 248
stopped-flow 196
structural resistance 20
sulfonamide 89
sulfonation 163
sulfoxide 87
sulfur trioxide 163
surface area 51, 123
surface–liquid interaction 127
surface quality 1
surface roughness 6
surface tension 123, 126–129
surface-to-volume ratio 51
surfactant 123, 129, 151, 174
sustainability 52
Suzuki reaction 69, 100, 102, 105, 246
Swern oxidation 80
Swern–Moffat oxidation 256

t
TADDOL 109
tandem reaction 201
Taylor flow 147
Taylor-flow microreactor 148
Taylor-flow reactors 145
tensile stress 15
a-terpinene 165
tetrahydrofuran
– 2-acetyl 229
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thermal behavior 11
thermal expansion 13
thermal lens microscope 196
thermal stress 13
thiazole 91
thioether 89
thioureas
– desymmetrization 226
three-channel microreactor 145
thrombin 192
through-hole 19
toluene 163
– sulfonation 163
tramadol 237
transesterification 200
transglycosylation 197
transition metal catalysis 95
transparency 226
triazole 92
tripeptide 214
trypsin 185, 194
tube reactor 151
turbulent flow 125

u
ultrasonic lapping 34
UV detection 87

v
velocity 126
viscosity 126
vitamin 228

w
wafer 19, 38
weakening 13
Weber number 126
welding 6, 10
wetting 127
Wittig reaction 64, 116, 218

y
Young�s equation 128

z
zirconia 13
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