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accuracy, of classifier, 113
accuracy, of regressor, 113
AFM. See atomic force microscopy
amphiphilic materials, 42
analysis, statistical
comparison of materials, 103–104
effects of materials, 102–103
ranking of materials, 104

Anderson, Daniel, 34
animal models, 161
anisotropic pattern transfer, 142
ANOVA, 102, 120
multivariate, 104
post-hoc test, 104, 120

area under curve (AUC), 104, 113
artificial neural network, 108, 111, 118
assay development
guidelines, 69
issues, 69

assay reproducibility, 74
atomic force microscopy, 24, 55

beam-based serial patterning, 142
Bhat, Rajendra, 41
bioactivity
in peptide amphiphiles, 42
in supramolecular polymers, 43

bioassays
antibody-based, 73, 74
biochemical, 68
cell-based, 68
follow-up, 70
HTS, 68
luminescent, 77

bioglass, 167
biological assessment
biocompatibility, 161
cytotoxicity, 161
safety, 161

biomaterials
biological assessment, 160
chemical properties, 9, 14
thermal properties, 15

bone, 158
composition, 158
formation, 159
morphology, 159

Brocchini, Stephen, 39

calcium phosphate (CaP)
calcium phosphate cements (CPC), 33, 160
cement degradation, 35–36
polymer composite, 32
porous scaffold, 32

catalysts, 180–181
cell aggregates, 145
cell dispensing technologies

bioplotting, 139
laser-assisted bioprinting, 139
inkjet printers, 139

Cell Profiler, 93
cement. See calcium phosphate
ceramics, 159
Chatterjee, Kaushik, 32
classification, 110
clustering, 105–107
coatings

parameters, 35
coherent anti-Stokes Raman spectroscopy, 96
combinatorial chemistry, 34, 37
combinatorial libraries

block copolymer phase behaviour, 189
blue photoluminescent composite, 182
commercial uses, 181–182
continuous gradient, 183–185
discrete, 183
electrochemical material properties, 186
ferroelectric material properties, 185–186
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combinatorial libraries (cont.)
history of, 181
organic light-emitting device (OLED)

properties, 185
complexity
biological, 4
dealing with, 7

computational models
in biomaterial discovery, 44

confocal microscope, 87
convolution maps, 92
cross-validation, 111

data management
data mining, 105–107, 192
data visualization, 192
laboratory research informatics systems (LRIS), 193
quantitative structure activity relationship (QSAR),

192–193
database, 116
descriptors, 101, 110
molecular, 107, 118–119
morphological, 119–120
reduction of, 114
selection of, 114
spectroscopy based, 117

descumming, 54
differentiation
isolation, 165

diffraction limit, 87
dimension scaling, 105
dip pen nanolithography, 55
direct writing techniques, 54
dynamic mechanical analysis, 17

e-beams, 54
electrospinning, 138
E-modulus, 16
experimental design, 115–116

false discovery rate, 103
family-wise error rate, 103
feature extraction, 91
features. See descriptors
fixation, 88
flat-field correction, 90
fluorescence lifetime imaging (FLIM), 96
fluorescence microscopy, 86
fluorescence resonance energy transfer. See Förster

resonance energy transfer
Förster resonance energy transfer, 77
Fourier transform infrared (FTIR)/Raman

spectroscopy, 21
FRET. See Förster resonance energy transfer
functional genomics, 78

glass transition temperature, 15

Hench, Larry, 167
heterogeneous phase characterization, 179
high-throughput screening, 68, 133
1D nuclear magnetic resonance (NMR) profiling, 187–189
fluorescence spectroscopy, 187
Fourier transform infrared (FTIR) microspectroscopy, 187
high-throughput ionic conductivity, 186
high-throughput mechanical characterization

(HTMECH), 186
high-throughput scratch and mar, 186–187
high-throughput sorption, 190–191

hits, finding of. See analysis, statistical ranking of materials
hot embossing, 57, 136
HTS. See high-throughput screening
human mesenchymal stromal cells
differentiation, 165
growth, 165

hydrogels
amphiphilic molecules, 42
peptide amphiphiles, 42
polyacrylates, 39
supramolecular polymers, 43

hydrophilicity of surfaces, 19

image analysis, 90
pipeline, 90
software, 92

image correction, 90
Image J, 93
image pre-processing. See image correction
injection moulding, 58
intraocular lens, 156
Ionov, Leonid, 41

LAB. See cell dispensing technologies; laser-assisted
bioprinting

label, 109
laminin
peptide, 42

laser scanning cytometry, 94
laser-induced forward transfer. See cell dispensing

technologies; laser-assisted bioprinting
libraries
arrays

polymers, 34
porogen in calcium phosphate cement, 35–36
versus gradients, 32, 46

coatings, 35
gradients

3D scaffolds, 32, 41
composition, 36, 40
cross-linking density, 38, 39
grafting density, 41
molecular weight, 41
polymer-cement nanocomposites, 32
temperature, 40, 41
thickness, 40
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of materials, 103, 115
virtual combinatorial libraries, 45, 60

LIFT. See cell dispensing technologies; laser-assisted
bioprinting

lithographic processes, 136
live cell imaging, 88

macromolecules. See polymers
mask-based lithography, 136
material hardness, 17
materiomics
emergence of, 7–9

mechanical properties of polymer films, 180
Mei, Ying, 41
metal–organic frameworks (MOFs), 190–191
metals, 32–33
surface properties, 32
surface treatments, 33

metamaterials, 59
micro-injection moulding, 136
micro-pressure forming, 57
microfabricated substrates, 61
microscale process, 143
microwell array, 92
minimum significance ratio, 91
model, 101, 115, 123–124
assessment, 111–113
choosing of, 109–111
complexity, 111
interpretation, 114
multiscale, 108, 115
surrogate, 108–109
theoretical, 108, 114–115

mouldable polymeric materials, 56
molecular imprinting, 37
molecular self-assembly, 138
monomers, 33
morphometric descriptors, 91
moulding technologies, 137
MSC. See human mesenchymal stromal cells
multiple testing correction, 103
multivariate measurements, analysing, 104

nanoindentation, 21
NMR. See nuclear magnetic resonance imaging
non-covalent interactions, 34
patterns, 34

nuclear magnetic resonance imaging, 194

optimization, sequential, 116
over-fitting, 111

partial least squares (PLS) regression, 114, 117,
118

patterning processes, 135
additive, 135
parallel, 136

serial, 136
subtractive, 135

PCA, 105, 117
PCR. See polymerase chain reaction
peptides

amphiphiles, 42
laminin, 42

phalloidin, 91
photolithography, 52
photomasks, 53
photoresist, 52
Pieper, Robert, 38
poly(methyl methacrylate), 157
polymerase chain reaction, 76
polymeric biomaterials, 16

mechanical properties, 16
polymers

amorphous, 33
biodegradation, 14
blends, 36, 40
composition, 37
crystallinity, 33
diversification, 37, 45
dynamics in, 45, 46
glass transition, 33
hydrogels, 39
melting point, 15
poly(2-hydroxyethyl methacrylate)

(pHEMA), 41
poly(ethylene glycol)

in supramolecular polymers, 43
poly(lactic acid), 36, 40
poly(β-amino esters), 40
polyacrylates, 37
polycaprolactone (PCL)

blend with poly(lactic acid), 40
nanocomposite with calcium phosphate, 32

polycarbonates, 39
polydispersity index (PDI), 33
polyglycidyl methacrylate (PGMA), 41
polymerization

condensation polymerization, 39
conjugate addition, 40
photo-initiated polymerization, 37, 39

polyurethanes, 40
processing, 41
pseudo-poly(amino acids), 39
siloxane-polyurethane, 38
supramolecular polymers, 42–43
surface properties, 40

porogen, 35–36
post-baking, 54
printing

reproducibility, 143
resolution, 143

quality control, 91
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Raman spectrometry/spectroscopy, 96
rapid prototyping , 79
extrusion-based, 137
laser-based, 138

receiver operating characteristic (ROC), 113
regression, 110
regulatory process, 162
replicates, number of, 103–104
reporter systems, 77
Ridley, Harold, 156

scaffolds, design of, 137
biomaterial solutions, 137
foaming technologies, 137
gases, 137

segmentation, 91
SELEX. See systematic evolution of ligands by exponential

enrichment
self-assembly, 34
Sijbesma, Rint, 42
Silva, Gabriel, 42
Simon, Carl, 36
soft lithography, 56, 142
stitching, 54
substrate chemistry, 74
supramolecular chemistry, 34
supramolecular materials, 45
amphiphilic materials, 42

block co-polymers, 42
peptide amphiphiles, 42

characterization, 44
dynamics in, 35, 45
opportunities and challenges in materiomics, 43–44
self-assembly, 34–35
supramolecular polymers, 42–43

surface modifications, 18
surface topography, 20

surface-enhanced Raman spectroscopy, 96
synthetic biomaterials, 31
systematic evolution of ligands by exponential enrichment

(SELEX), 44

Takeuchi, Toshifumi, 37
thermal moulding, 142
thermoforming, 57
processes, 142

time-of-flight secondary ion mass spectrometry
(ToF-SIMS), 20

TopoChip, 95
t-test, 103

universality–diversity paradigm, 5
upscaling, 134, 140
chemical libraries, 140
false positives, 134
replication, 134
topographical libraries, 141
translation to three-dimensional constructs, 143

ureido-pyrimidinone (UPy), 42

van Leeuwenhoek, Antoni, 67

water contact angle, 20
WCA. See water contact angle
wettability, 60

X-ray photoelectron spectroscopy (XPS), 20

Young’s modulus, 16

Z0 factor, 91
Zona Occludens, 91

μTAS, 51
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