Index

absorption 2,12, 26, 71, 84, 86,
124-126
activity 22,35
fluorescence 92
metabolic 12, 84
proton 105
air-liquid interface (ALI) 22,23,
90-92, 135,137,143
airway epithelium 17, 22, 25, 26,
28, 33,90, 106, 145
ALI see air-liquid interface
ALI cultures 22,136, 141, 142
animals 2,5, 28, 36,109,110, 136
applications 14, 15,18, 19, 23, 28,
55, 66, 149-152, 154, 156,
157
biological 152
clinical 54
medical 67
routine screening 150
assays 17, 66, 68, 69,71, 78, 85,
154,156,157
drug metabolism 51
real-time PCR 48
asthma 20, 33,90, 106, 135, 136,
145

barriers 26, 68
biological 124,126
blood-brain 125
intestinal 124
physical 91
primary 90

basal cells (BCs) 17, 22,138, 142
basal metabolic rate (BMR) 3, 4,7
BCs see basal cells
BEBM see bronchial epithelium
basal medium
BECs see biliary epithelial cells
biliary epithelial cells (BECs) 20
bioreactors 6,9, 12, 14, 47,93,
137
multicompartmental 21
biotransformation 1, 6,10, 13
blood 17,19, 20,87, 125
BMR see basal metabolic rate
body mass 3-5,7-11
bonds 66
carboxyamide 105
siloxane 102,103
bovine serum albumin (BSA) 50,
57,72-74
bronchial epithelium basal
medium (BEBM) 138,139
BSA see bovine serum albumin
buffers 37, 38, 58,100
coating 73, 83
collagenase 38, 39
perfusion 37
sodium phosphate 94

cardiac progenitor cells (CPCs) 53,
54,56-63

cardiomyocytes 54,55, 58, 59

CCs see ciliated cells



Index

cell culture 60,136, 138-144,
150-152, 154, 155, 158, 160,
162,163,167

permeable 125
static 41

cell culture medium 68-71,
75-77,127,129,132

cell culture models 125, 150

cell culture plates 74, 85, 95,132

cell death 22,92

cell growth 149, 151, 154, 156,
157,161

optimal 150
prolonged 157
three-dimensional 149, 168
uneven 84

cell invasion 165, 166

cell lines 17-21, 30,123,137
airway epithelial 18
human keratinocyte 165
human liver 165
intestinal 19
macrophage 124

cell numbers 4,6,8,9, 74, 84, 156
endothelial 9
ideal scaled 6
monolayer 6

cell number scaling model
(CNSM) 6,8

cell pellets 128, 140

fibroblast 115
resuspended 140

cell penetration 154, 156

cell proliferation 22,157

cells 6,7,11-13,17-20, 40, 41, 43,
44,53-59, 69, 70, 74-77,
82-84,91,92,123-128,
139-141, 149-152, 155-157,
162,163

basal 17,22,138
confluent 74,75
cultured 75, 159
effector 19, 20

fibroblastoid 57

hepatic 21
human hepatoma 70
immortalized 19
immune responsive 91
inoculated 91
keratinocyte 117-120
murine 53
parenchymal 2
peripheral blood mononuclear
91
physiological model 10
polarized 124
serous 138
smooth muscle 54
subepithelial 91
cell suspension 43, 61, 114, 128,
140, 144, 151
cell types 2,3,11,17, 30, 36, 84,
91,123, 154, 156, 157, 160,
162-164
centrifuge 37,39,47,78,96,115
chambers 1, 3, 4, 6-8,10-13,
40-42,44-47, 142
bioreactor 8
endothelial 8,9
hepatocyte 8,9
lung 10
perfusion culture 22
chronic obstructive pulmonary
disease (COPD) 22,90, 135,
136
ciliated cells (CCs) 22,136,138,
142
CNSM see cell number scaling
model
cocultures 2, 20,31, 32,91, 128,
129,157,158, 163
controls 11, 41, 42, 46, 62, 66, 68,
69,76-78,94,107,117, 150
background 85
high 77
internal 11
negative 70,73,76,77,81
positive 73,77,116,117



static 41, 47
template 80
unstimulated 118-120
COPD see chronic obstructive
pulmonary disease
CPCs see cardiac progenitor cells
culture medium 22, 41, 43, 44, 50,
76,118,138, 159, 161
fibroblast 115
fresh 50,71, 74,75
culture models 151, 167
complex cell 91
human cell 89
multicell 89
three-dimensional cell 149
cytokines 19, 20, 23, 26, 69, 91,
111,118,121
cytotoxicity 27, 66, 68,76,77

DCs see dendritic cells
dendritic cells
cell-derived 19
immune responsive 91
monocyte-derived 20
dendritic cells (DCs) 19, 31, 91,
106,124,126, 128,133
differentiation 2,18, 33, 53,
61-63,92, 137,150, 156, 160,
161
cardiac 58
cardiomyogenic 55
progressive 22
squamous 18
disease
airway 135,136
chronic obstructive
pulmonary 22,90
cystic fibrosis 25
respiratory 23
DLS see dynamic light scattering
drugs 2,19,52,123,124
candidate respiratory 136
fluorescent 131

Index | 171

permeable 125
preclinical 36
dynamic light scattering (DLS) 69,
71,75

Eagle’s minimum essential
medium (EMEM) 69
EGF see epidermal growth factor
EMEM see Eagle’s minimum
essential medium
endothelial cells 2,6,9,11, 14, 31,
54,58, 66, 68,112
human 66
human umbilical vein 20, 69, 87
enzymes 137
drug-metabolizing 36
xenobiotic-metabolizing 36
epidermal growth factor (EGF) 40,
69,113,138,139
epithelia 22, 23, 26, 28, 124
airway 17, 25
alveolar 17,31,125
intestinal 125,129
mucociliary 136
nasal 25
respiratory 26
upper-airway 18
epithelial barrier 123-125, 133
epithelial cells 23,31,90-92, 125,
126,132
airway 26, 147
biliary 20
ciliated 17
human 22
human bronchial 137
intestinal 10, 66, 124, 133
pulmonary 18
respiratory 90
experiments 6, 20, 28, 40, 41, 74,
110, 115,116, 130, 144, 150,
155
acute 2
dynamic 41



Index

long-term 41, 132,155,163
monoculture flow 11
multiplex 81

FCS see fetal calf serum
fetal calf serum (FCS) 69-71, 73,
75,113,118,127,128, 138,
140
fibroblasts 2,109-118,121, 156
human 112
nonincubated 117
flow rates 4, 6,11-13,37, 39, 45,
46,52,94
function 4,11, 16,17, 24,52, 60,
106, 150-152, 168
cellular 92
hepatic phenotypic 45
metabolic 11
myocardial contractile 60
physiologic 8

GCs see goblet cells
gene expression 21, 48,150, 157,
167
goblet cells (GCs) 17,123,138,
142
growth factors 2,26,57,91, 138
basic fibroblast 69
epidermal 40, 113,138,139
human epidermal 69

Hank’s balanced salt solution
(HBSS) 138,140

HBSS see Hank’s balanced salt
solution

hematopoietic progenitor cells
(HPCs) 19

HPCs see hematopoietic progenitor
cells

human cells 16,17, 22, 55, 61, 62,
68

human hepatocytes 7, 36
human keratinocyte 109, 110,
112
human umbilical vein endothelial
cells (HUVECs) 20, 69, 73, 74,
87
HUVECs see human umbilical vein
endothelial cells
hydrolysis 96,102,103
monomer 103
siloxane bond 103

immune cells 19
incubation 75-77, 85,119, 120,
128,159, 161
incubator 44, 46,82,115
humidified 160, 162
standard-size 45
inflammation 25, 66,111,112,
123,124,129,130,133
acute 111
controlled 129
reversible 126
inflammatory mediators 20, 26
inhalation toxicity 15,16
interactions 3, 21, 31, 32, 66, 68,
87,91, 106, 126, 146
cell-cell 89,91
complex 150, 155
paracrine 109
physical 21
physiological 1
interface 21
air-liquid 10, 22,90, 135, 137,
158,163
lung’s alveolar-capillary 21

keratinocytes 110-116,118, 121

LGF see liver growth factor
liver growth factor (LGF) 40



lung diseases 90, 135
lungs 9, 10, 16, 17, 21, 32, 68,
89,90, 92,123,136, 146,
147
human 25, 30, 33,90
lung slices 20, 21, 32
human 20, 32

macrophages 20, 31, 106, 128
alveolar 20
blood-derived 20,126
markers 54,55, 66
cardiac 55
cardiomyoblast 58
hematopoietic lineage 55
inflammation 126
stemness 54
measurements 26, 66,76, 78, 82,
84, 85,99, 100, 124, 132
absorbance 68
charge 69
cytokine 124
medium 11, 38, 40, 41, 44, 46,47,
50,57, 60,73-78, 83, 84,127,
128,139, 140, 152, 155, 156,
158-166
apical 141
basal 141
cell-free 68
extracellular 51
fibroblast-conditioned 117
long-term 40, 44, 45
modified Eagle’s 69,113,139
washing 160, 162
MEM see modified Eagle’s medium
membrane 2, 68,91, 144, 155,
157-159, 161, 162, 165
anodized filter 93,97
permeable 125
permeable cell culture 91
polyester 125
polyethylene terephthalate 144
semiporous 23

Index

metabolism 2,7,9,51, 124, 146
basal 7
exogenous 6
glucose 10
hepatic 9
whole-body 9
metabolites 2, 3,21, 50,51
models 6,7,9,12,17, 21, 22,
28,31,92,110,121,
123-126,133,135-137, 142,
144
airway 28
allometric 8
biomimetic 90
cell aggregate 150
cell-type coculture 20
complex 3
cystic fibrosis 22
gas exchange 9
human airway 15
human bronchial epithelium
138
human lung 90
human respiratory tract 16,
30
induced disease 2
in-house airway epithelial
22
low respiratory tract 16
organ 12
paracrine 110
preclinical 90
scaled 3
triple coculture 126,129
modified Eagle’s medium (MEM)
57,69,70,113,127,139
mucociliary clearance 16, 24, 25,
27
mucus 17, 25,124,137
mucus cells 17,22

nanoparticles 16, 24, 33, 65, 66,
86, 87,96, 104

173



Index

nanosensors 93-97,99-101
analyte-responsive 90
optically responsive 92

organs 2,3,6,8,10
metabolic 7

PAM see pressure-assisted
microsyringe
PBMCs see peripheral blood
mononuclear cells
PBS see phosphate buffered saline
PBS
cold 47
ice-cold 56,78
prewarmed 83
sterile 43,60, 75
PCR see polymerase chain reaction
peripheral blood mononuclear
cells (PBMCs) 91
phosphate buffered saline (PBS)
42,43,45,56,57,70,72,73,
83,95,100,113-116, 127,
130, 139,143, 159, 161
polymerase chain reaction (PCR)
46,48,72,79, 80,85
pressure-assisted microsyringe
(PAM) 60, 63
processes 4,11,13,48,104, 112,
124,129,152
allometric design 7
combustion 66
drug-testing 36
metabolic 6
paracrine-dependent 112
sol-gel 96,105,107
surface-mediated 6
progenitor cells 54
cardiac 54, 62,63
cardiac resident 54
hematopoietic 19
human 53

progenitors 55
cardiac 54
mesenchymal 55
properties 14, 54, 65, 66,96
adhesive 42
antibacterial 66
electrical 59
functional 90
physicochemical 125,133
protein 41,59, 68, 69, 78, 79, 87,
92,121,157
desmosomal 59
drug-related 137
ribosomal 49, 50

rates 4,25, 26,96,154, 163
basal metabolic 4
convection 12
metabolic 4,136
population-doubling 160
recovery 69
reagents 37,45,76,78,79,84,93
redox quenching buffer (RQB) 72,
85
response 18,19, 21, 55,91, 92, 96,
98,106,110-112,136
allergic 21, 32
artificial 150
dose 118
human 135
inflammatory 20,111,112
nanosensor 94, 95, 98, 104
primary 109
primary cytokine 109
pulmonary 20
ratiometric 96
secondary 109
secondary cytokine 111
whole-body 3
reverse transcription (RT) 48, 83,
84
ribonucleic acid (RNA) 41, 48, 66,
72,79,85



RNA see ribonucleic acid
RQB see redox quenching buffer
RT see reverse transcription

samples 36, 39,47,56,76-78, 81,
82,85,95,99, 100, 104, 115
scaffolds 6-8, 12,13, 53-56, 60,
89,92,100, 150-152,
154-156, 159, 161, 165-167
biomimetic 137
macroporous 151
oxygen-responsive 95,97,100
polymeric 92,107,167
polystyrene-based 152
solid 151
SDS see sodium dodecyl sulphate
sodium dodecyl sulphate (SDS)
109,112,113,115-120
solution 24
aqueous 93,105,159, 161
cost-effective 152
stimulation 20, 26, 58, 124
external 26
repetitive 26
stimuli 26, 35
biochemical 3
physiological 26
pro-inflammatory 23,126
substances
airborne 135
inhaled 16,136
neutral 24
solid 24
substrates 51, 149, 150, 152
supernatants 39,47, 51, 77, 96,
115,118-120, 129, 140
surface area 5,7,9,10, 67, 69,86
endothelial 6
horse body 5
vascular 8
surfaces 6,8,17,42, 66,67,124,
150, 155,160, 162
capillary bed 8

Index | 175

particle 67
reactive 68
system 1,3,4,7,10,11, 13, 35-38,

40-42,44-46, 48,50, 52, 60,
68,125,131

airway 16

immune 123

ready-to-use 22

respiratory 16,24, 145

TEER see transepithelial electrical
resistance
TEM see transmission electron
microscopy
tests 15,18,19,110, 130,132
dye exclusion 115
phototoxicity 110
rabbit Draize skin irritation 110
tissues 1-3,5,6,8,9,12-14,19,
36, 39,55, 60,91,92, 106,
107,123,125,167
cardiac 54
cultured 156
damaged 126
decellularized 92
diseased 123
endothelial 6
healthy 125,126
host 56, 60,151
real-life 149
vascular 6
TNF see tumor necrosis factor
toxicity 2, 3, 14, 24, 27, 28, 35,52,
68,120
human pulmonary 136
systemic 21
transepithelial electrical resistance
(TEER) 22,24, 27,28,73,82,
85,129-132,137,142, 144
transfection 125,157
transmission electron microscopy
(TEM) 69, 142
transport 18, 26,37, 68,125,126



176 | Index

absorptive 125

diffusive 12

flow-dependent 3

nutrient 10

paracellular 125

secretory 125

transcellular 125

tumor necrosis factor (TNF) 23,

72,111,129

tumors 36, 54
metastatic 36

xenobiotic-metabolizing enzymes
(XMEs) 36

xenobiotics 24, 25,124

XMEs see xenobiotic-metabolizing
enzymes



	Contents

	1: Methods for Conducting Connected Culture Experiments Using the Quasi-Vivo Chambers

	2: The Use of in vitro 3D Cell Models of Human Airway Epithelia (MucilAir) in Inhalation Toxicity

	3: Cultivation of Human Hepatocytes in the Quasi-Vivo System: From Isolation and Seeding to Quantification of Xenobiotic-Metabolizing Enzyme Expression and Activity
	4:
Generation of Patient-Specific Cardiac Patches by Human Cardiac Progenitor Cells and 3D Scaffolds 
	5: In vitro Risk Assessment of Nanoparticles

	6: Utilizing Nanosensor-Incorporated Scaffolds in the Development of a 3D Lung Model

	7: Development of a Paracrine-Signaling Model for Detecting Irritancy Using Human Keratinocytes and Fibroblasts

	8: Advanced in vitro Models of the Intestinal Mucosa for Drung Delivery Studies

	9: An in vitro NHBE Model of the Human Bronchial Epithelium

	10: Method for Simple and Routine Three-Dimensional Cell Culture

	Index


