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absorption
kinetics 94-5, 96
profile 94-5

see also percutaneous absorption
acetyl coenzyme A 41
N-acetyltransferases 41-2
acid mantle 6, 8, 347
acitretin 242
acne
occupational 274
see also chloracne
acoustic wave propagation 203, 204-5
actinic dermatitis 246
hydration effects 213
acute toxicity studies 342
adherens junctions 18
adverse drug reactions (ADRs) 237-8, 347
photosensitisation 252, 253
topical therapy 242
toxic epidermal necrolysis 240
adverse event reporting system (US FDA)
237
age, skin barrier function 76-7
ageing of skin 56
airborne exposure, occupational 287
alcohol dehydrogenase 36-8, 347
activity 37, 38
aldehyde dehydrogenase 36-8, 347
activity 37, 38
allergens
patch testing 232
sensitisation 236
see also contact allergens

allergic contact dermatitis
clinical features 155
occupational  262-3
photoallergy 251

allergy/allergic skin reactions

cosmetics 319
topical therapy 242

151-2

, 236, 347

1634

anaphylaxis/anaphylactoid reactions 237

angio-oedema 237,238
animal studies
analyses 119

animal care/management 116,
ban for cosmetics 324-5, 336—-7

corrosion 342-4

data analysis/reporting
exposure duration 118
fluorescent techniques
guinea pig sensitisation
irritation 3424

local lymph node assay
microdialysis  120-2
photoallergenicity assays

119

124
155-7

117

158-60

253

phototoxicity assays 248, 249

physiological responses
punch biopsy 124-5

radiometric techniques
sampling 118,119

125-6

124

sensitisation assays 158-60, 341, 344
short-term dermal toxicity 341-4
skin absorption measurement

115-19, 120-6
skin membrane 136
spectroscopic techniques

124

111, 112-14,
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122-3
119

tape-stripping
terminal procedures
test substance 116
application to skin 117-18
tissue sectioning  124-5
see also guinea pig(s); local lymph node assay
Animals (Scientific Procedures) Act (1986)
115
anions, penetration 88
anthralin  61-2
anticancer drugs
antioxidants 59
apoptosis  61-3, 348
mitochondrial role 61-2
Approved Code of Practice for COSHH (AcoP)
300-3, 305, 347
arsenic, inorganic 274
atopic dermatitis 19, 260
atopy 225, 348
patch testing 233
automated procedures
cleaning 287
azathioprine 242

61-2

286

bacterial infections, occupational 274

barrier creams 294

barrier function, age effects 76-7
basal cell carcinoma 57

bases 88

bergapton 248

biobarriers 190

biological agents 243

biomechanical properties of skin 203, 204-5
biophysical skin analysis 201

biopsy techniques 228-30

bleeding, occupational dermatitis 265-6
blood flow measurement 203, 215-16

bulk transport pathways 10

cancer see skin cancer
cancer cells

DNA damage 62
mitochondria 62
ROS stress 59, 62

capacitance 203, 210
capillary microscopy 216
carbon dioxide (dry ice) cleaning process
carboxyl esterases 34-5
carcinogenicity studies

pharmaceuticals 337

repeat dose dermal toxicity 339

286
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carcinogens, mutagens or toxic to reproduction
(CMR) 317
Carprofen 176-7
cations, penetration 88
CellSystems® 191
ceramides 17,19-21,22
acyl chains 22
formulae 20

nomenclature 21
stratum corneum extracellular lipid matrix
12,72

CES family 34-5
chamber test 234
charged molecules 86-8
chemical detection system (CDS)
chemical hazard limitation 285-6
chemicals
acute toxicity studies 342
carcinogens, mutagens or toxic to
reproduction 317

190-1

concentration control 287-8
dermal toxicity 338
dilution control 287-8

EU policy 317-18
exposure limitation 289
handling equipment 288
industrial 336, 338
irritants 260-—1, 282
monitoring 289
skin exposure reduction 288
use conditions 308-9
see also Registration, Evaluation,
Authorisation of Chemicals (REACH)
Chemicals (Hazard Information and Packaging
for Supply) Regulations (2002) 304, 348
chimney sweeps, scrotal cancer 274, 275
chloracne 236-7,274
chlorinated hydrocarbons
chlorobiphenyls 236
chloronaphthalenes
chlorophenols 237
chlorpromazine
human 3-D skin models
neutral red uptake phototoxicity test
cholesterol
free 21
regional distribution 75
stratum corneum extracellular lipid matrix
12,72

236-7,274

236

178,179, 180
173-4

cholesterol esters 21
CIELAB colour scale 214, 348
cleaning, automatic 287
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cocoaamidopropyl betaine (CAPB) 161-2 nomenclature 322
collagen, photoageing 56 restrictions  324-5
conductance 203, 210 testing requirements  324-5
confocal Raman spectroscopy 203, 212 toxicity 320-2
contact allergens 38, 151-2 toxicological profile 322-4
patch testing 232 irritation 319
sensitisation 236 labelling 317, 318, 321, 322, 330
contact allergy 225 marketing 318
occupational 262-3 monitoring 329
topical therapy 242 ‘natural’ products 320, 321
contact dermatitis 236 packaging 317, 318
irritant  234-5, 236 permitted ingredients 317
occupational 260-1, 262, 281 plant extracts 320, 321
see also allergic contact dermatitis preservatives 315, 316, 318, 3212
Control of Substances Hazardous to Health product categories 312
(COSHH), Regulations (UK) 283, quality 322
300-3, 305, 348 regulation 334-5
corneocyte envelope 17-18, 72 restricted ingredients 317
proteins 19 safety assessment  326-8
corneocytes 9, 10, 11,12, 17-18, 348 safety assessor 326
cell-cell adhesion 23 suppliers 313—14
stratum corneum structure 71-2 obligations  330-1
corneodesmosomes 18, 23—4, 348 UV absorbers 315, 316
corrosion 1856, 348 see also European Union Cosmetics Directive
animal studies 342-4 76/768/EC
§cor.ing system 343-4 Cosmetics Ingredient Review (CIR, US) 316
in vitro assays  186-94 cosmetovigilance 329, 348
Corrositex™ test 186, 187-8, 190-1 curettage 229, 230

corrosivity prediction 190, 192, 193 cyclosporin 242
corticosteroids, systemic/topical 242 cytochrome P450 isoenzymes  25-6, 27-9,
Cosmetic, Toiletry and Perfumery Association 30-2, 33—4, 348
(COLIPA) 316, 348 activity 28-9
cosmetics 311-31
adverse effects 318-20, 329
allergy 319
ancient use 319
animal testing ban  324-5, 336-7
anti-oxidants 321-2
aromatherapy-based 320
colouring agents 314-15, 316
definitions 313
environmental impact 318
exposure levels 324, 327, 328

regulation 33-4
expression 28

regulation 33—4
immunochemical detection 29
localisation 29, 33
molecular biological techniques 29, 30-2
percutaneous absorption effects 33
selective probe substrates 28-9
toxicity effects 33

flavours 325 Declaration of Helsinki 111
fragrances 319, 325 delayed-type hypersensitivity reactions see
impurities 321 hypersensitivity reactions, Type IV
information dossier 323, 330 depigmentation, occupational vitiligo 276
ingredients dermal exposure management, occupational

dossier for submission 323 284-9

identity 320-2 dermal toxicity

information sources 325-6 exposure 338-9

listing 319, 321 factors 338-9
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formulations 338
product groups  336-8
repeat dose 339, 340, 341
short-term studies 341-4
study designs 339, 340, 341
dermatitis, occupational 2603
actions after assessment 271-2
clinical assessment 267-8
development 263-4
diagnosis 267
followup 272-3
identification 266-7
incidence 265
mitigation 271, 272
investigations 267-73
outlook 266
patch testing 267
patterns  264-5
psychological impact 266
treatment 264
work impact  265-6
workplace assessment  269-71
dermatoglyphs 4, 6, 348
dermatology 223-43
dermatomed 349
dermatoscopy 226-7
dermis 13, 14, 349
dermo-epidermal junction 13
desmosomes 9, 10, 349
desquamation 18,234, 349
measurement 205
detector pads 293
diascopy 226
diffusion
concepts 97
up a gradient 99
see also Fick’s laws of diffusion
diffusion cells 349
classification 131
penetrant application 140-1
in vitro skin absorption measurement
140-1
choice for 131, 132, 133-6
diffusion coefficient (D) 94, 101, 1025
hydrogen bonding 102-5
phenols 104-5
diffusivity 102-5
3-(4,5-dimethyl thiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide see MTT
dioxins 237
DNA damage
cancer development 62
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ultraviolet radiation 55, 56—7, 58
drug reactions

erythema multiforme 239

fixed eruptions 240

photosensitisation 245-6, 252, 253

phototoxic 240, 241, 248

rashes 237-8

toxic epidermal necrolysis 240

see also adverse drug reactions (ADRs)

EC3 values 160-1, 162, 349
efaluzimab 243
electron microscopy 231
elicitation, allergic contact dermatitis
236
elimination studies 120, 121
elliptical surgical biopsy 230
employers, occupational skin exposure
303-4
EpiDerm™
corrosion assays 187, 188, 191, 192-3
irritation assays 194, 195, 196, 197
phototoxicity assays 178, 179
epidermis 8-13, 14, 17, 349
apical migration 9-10
cells 9
differentiation 18-19
function 8-9
layers 9
lipid synthesis  19-20
protein synthesis 18-19
thickness 5,7
epiluminescence microscopy 226-7
Episkin™
corrosion assays 187, 188, 191, 192, 193
irritation assays 194, 195, 196
epoxy resin exposure, allergic contact dermatitis
263
equipment design, workplace 285
erythema multiforme 239
ester pro-drug delivery 36
esterases 34—6
activity 35-6
esters, hydrolysis 35-6
Etanercept 243
ethics, in vivo measurements of skin absorption
110-11, 115
eumelanin 52, 53
synthesis 53, 54
European Centre on Validation of Alternative
Methods (EVCAM) 324, 325, 349
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European Federation for Cosmetic Ingredients
(EFfCI) 322, 349
European Union Cosmetics Directive
76/768/EC  312-16
animal testing ban  324-5, 336-7
ingredient listing 319
requirements 315-16
safety assessment 326-8
safety assessors 326
scientific advice 316
structure 314
European Union Dangerous Substances
Directive (67/548/EC) 317, 323
European Union Regulation on Registration,
Evaluation, Assessment and Restriction of
Chemicals (REACH) 299
examination of skin 226-34
exanthematous reactions 237
pustulosis 238
excision biopsy 229
exudate, occupational dermatitis 265-6

Fick’s laws of diffusion 79,97-8
partitioning 101
filaggrin 9, 18,76
finite dose
conditions 95, 96
percutaneous absorption study 143-5
Fitzpatrick skin colour scale 52
fixed drug eruptions 240
FLG (filaggrin) gene 18
flow-through diffusion cells 131, 133, 134-6,
350
fluorescence microscopy, vascular perfusion
measurement 216
fluorescent techniques 123—4
fluorochrome dyes 230-1
flux (J) 94, 95, 350, 351
Food and Drug Administration (FDA, US)
237, 350
formaldehyde 305-6
formulations 338
Fourier transformed infrared (FTIR)
spectroscopy 124
fragrances 319, 325
free fatty acids 23
function in stratum corneum 23
stratum corneum extracellular lipid matrix
12,72
fugacity 98-9, 350
furocoumarins, phototoxicity 248

gangrene, peripheral 238
Gaucher disease, type 219
genodermatosis 225, 350
Germany, legislation 300, 301-2
gloves 289-93
damaged 290
degradation 290
detector pads 293
disposal 290, 293
guidance for use  309-10
hand contamination 290, 291
misuse 290
performance 293
permeation 292-3
selection  289-90
skin exposure reduction 288
storage 290
glucocerebrosidase 19
glucosyl ceramides 19-20, 21
glucuronyl transferase 40
glutathione transferase 39—40
Good Laboratory Practice (GLP) 323, 350
Good Manufacturing Practice (GMP) 322, 350
Gottingen minipig 14
guinea pig(s)
short-term dermal toxicity 341
skin sensitising chemicals testing 155-7,
160
guinea pig maximisation test 155, 156, 350
test results 160

hair dyes 319
hair follicles 4,6, 11-12
percutaneous absorption  77-9
hand washing, occupational skin disorders 306
handling equipment 288
hCEs 34-5
Health and Safety at Work etc Act (1974) 300,
305
healthcare workers, rubber latex allergy 274
henna 319
histidine, photo-oxidation 175-6
hives 273-4
human 3-D skin models 170-1, 177-8, 179,
180
corrosivity assay 186, 187, 191-4
irritation assays 194-5, 196, 197
methods 178
neutral red uptake phototoxicity test
comparison 180
human repeated insult patch test (HRIPT)
161, 162, 350
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human serum albumin (HSA), photobinding infinite dose
assays 175-7 conditions 95, 351
human skin model corrosivity test 188 percutaneous absorption study 142, 143,
human studies 144
fluorescent techniques 124 infinite sink condition 95
microdialysis 120-2 inflammation, skin sensitisation elicitation
photoallergenicity assays 253-5 phase 155
phototoxicity assays 249-51 infliximab 243
physiological responses  125-6 inhalation exposure 302-3
punch biopsy 125 instruments for skin toxicity measurement
radiometric techniques 124 201-17
skin absorption measurement 111, 120-2 International Conference on Harmonisation of
skin membrane 136 Technical Requirements for Registration of
spectroscopic techniques 124 Pharmaceuticals for Human Use (ICH)
tape-stripping 122-3 334,349
tissue sectioning  124-5 International Nomenclature Cosmetic
hydration of skin Ingredient (INCI) 322,351
dermal toxicity relationship 213 involucrin 19
electrical methods 203, 210-11 ionising radiation 274
measurement 203, 209-12 irritant(s)
guidance 212 chemical 260-1, 282
stratum corneum 213 occupational exposure 281-2
hydrogen bonding 88-9, 102-5 irritant contact dermatitis 234-5, 236,
position of groups 103—4 351
hydroquinone 276 occupational  260-1, 262, 280
6-hydroxysphingosine 20, 21 irritation  185-6, 355
hypersensitivity reactions animal studies 3424
classification 153 cosmetics 319
Type I (immediate) 233, 247, 252 hydration effects 213
Type IV (delayed) 174, 240, 247, 251 prediction 195, 196
allergic contact dermatitis 262 scoring system  343-4
patch testing 232 topical therapy 242
photoallergy 174 in vitro assays 194-5, 196, 197
itch 225

ichthyosis
lamellar 23
vulgaris 18

Japan, definition of cosmetics 313

X-linked 24 keratinocyte transglutaminase 1 gene 19
immune response 152 keratinocytes 10, 351
immunoenzyme (immunoperoxidase) methods differentiation  28-9
231 photoageing 56
immunofluorescence techniques 230-1 response to skin sensitisers 153
immunologic contact urticaria 163—4
immunopathology 230-1 lamellar bodies 9, 17, 19-20
impedance 203, 210-11 Langerhans cells 10, 352
in vitro mouse skin integrity function test (SIFT) response to skin sensitisers 153—4
194 Langer’s lines 4, 6, 351
indentometry 203, 204 laser Doppler velocimetry/flowmetry 203,
infection 215-16, 352
occupational skin disorders 274-5 latex allergy 274
secondary in occupational dermatitis 265 LDsy 342,352
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legislation
occupational exposure 299-310
United Kingdom legislation 300-3
in vivo measurements of skin absorption
110-11, 112—-14, 115
levarometry 203, 204
lipids 17
stratum corneum 23
synthesis during epidermal differentiation
19-20
lipophilicity 85-6, 352
livedo reticularis 238

local lymph node assay 15860, 341, 344, 352

EC3 values 160-1, 162

relative potency assessment 160, 161, 163
LogP 85, 86, 87, 352

diffusion up a gradient 99
loricrin 19

machining operations 288
maculopapular reactions 237
malignant melanoma 53, 56—8
occupational 274
Management of Health and Safety at Work
Regulations (UK) 306-7
Margin of Safety (MOS) 327, 352
material safety data sheets 282-3, 352
hazard identification 304, 306
personal protective equipment
recommendations 289-90
medical conditions with cutaneous features
225
medical devices 335-6
dermal toxicity 337-8
melanin 352
photoprotective role 53
skin colour 52
melanocortin 1 receptor (MC1R) gene 63
melanocytes 10, 53, 352
photoageing 56
melanogenesis 51, 53, 54, 55, 352
melanosomes 53
transfer 55
metalworking fluids 287-8, 305-6
metamerism 214
methacrylate allergy 309
methotrexate 242
micro-autoradiography 146, 147, 352
microdialysis  120-2, 352
mitochondria
apoptosis  61-2
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cancer cells 62
drug damage 62-3
function modulation as drug treatment
62-3
toxicity 63
mitochondrial DNA (mtDNA)
mutations in human cancers 62
photodamage 60-1
rearrangements 59
sun exposure biomarker 60-1
molecular weight 85, 86
monolayer cultures 172-4
MTT 352
corrosion assays 191, 192—4
irritation assays 195, 196, 197
phototoxicity assays 177, 178, 179

N-acetyltransferases 41-2
NAD(P)H quinone reductase  38—9
nails
occupational disorders 275
photo-onycholysis 240
nanoparticles 77,79-80
natural moisturising factor (NMF) 9, 18,213

neutral red uptake phototoxicity test (NRU PT)

170, 353
human 3-D skin model comparison 180
monolayer cultures 172-4
protocol 173
Nikolsky’s sign 239
no effect level (NOEL) 162
no observed adverse effect levels (NOAEL)
323,324, 327,353
non-melanoma skin cancer 57
mtDNA biomarker 60-1
non-perfused pig ear model 194
non-steroidal anti-inflammatory drugs
(NSAIDs) 353
phototoxicity 248, 253
Nuremburg Code 111

occluded patch test 155
occlusion 140, 353
dermal toxicity studies 341
percutaneous absorption 90
topical therapy absorption 242
occupational health practitioners 270-1
occupational health service 267, 268
occupational skin disorders 259-76
acne 274
airborne exposure 287
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barrier creams 294 optothermal transient emission radiometry
chain of responsibility 283-4 (OTTER) 203,211-12, 353
chemical hazard limitation 285-6 Organisation for Economic and Co-operative
contact urticaria 273—4 Development (OECD) 353
definition 280-2 Guideline 404 185-6
dermal exposure management 284-9 Guideline 427 115-19
dermatitis 260-3, 281 Guideline 428 129, 130, 157

development 263-4 Guideline 429 158
diagnosis 267 Guideline 431188, 191
identification 266-7 Guideline 432173
incidence 265 oxidative stress 58

investigations 267-73
outlook 266

tch testi 267 paints, solvent-/water-based 286
patch testing

panniculus carnosus 14
patterns ,264,_5 Paracelsus 83, 84
psychological impact 266 parasitic skin disease, occupational 275
treatrrllent 264 partitioning 101, 353
worl'< impact - 265-6 patch testing 2324, 353
edu.catloTl 294 occupational dermatitis 267
engineering controls  286-8 see also human repeated insult patch test

exposure elimination 285 (HRIPT)
infections 274-5 pelage 353
legislation 299-310 density 13—14
material safety data sheets 282-3,289-90 penetrants 353
nails 275 in vitro skin absorption measurement
prevention 279-94 140—1
process controls 2868 penetration  94-5, 96, 353
safe working practices 288-9 maximum rate (Jmax) 95, 96
skin cancer 274, 275 profile 95, 96
skin care 280 rate 95
skin management 280 percutaneous absorption
training 294 age effects 76-7
vitiligo 276 alcohol dehydrogenase activity 37
water exposure 2801, 282, 306 aldehyde dehydrogenase activity 37
see also chemicals; gloves; personal protective animal studies 111, 112—14, 11519,
equipment 120-2
occupational skin exposure data 105-6
adequately controlled 302-3 elimination studies 120, 121
employers 303—4 esterase activity 35-6
hazard identification 304-6 exposure 89-91
individual susceptibility 303, 304 fluorescent techniques 123-4
legal aspects  299-310 hair follicles  77-9
production workers 336 human studies 111, 120-2
threshold level 303 intra-/inter-individual variation 75-6
UK legislation 300-3 microdialysis  120-2
octanol—water partition coefficient (Log P) molecular weight 85
85, 86, 87, 352 occlusion 90
diffusion up a gradient 99 partitioning 101
oils passive process 83—4
acne 274 penetration prediction 146
see also metalworking fluids physicochemical factors 83-91
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percutaneous absorption (continued)
physiological responses  125-6
punch biopsy 124-5
radiometric techniques 123-4
in silico models 109, 110
skin appendages 77-80, 87
skin treatment 90-1
species differences 75

spectroscopic techniques 123—4
tissue sectioning  124-5
vehicles 89-90

in vitro measurement 129-47

data assessment 138

diffusion cell choice 131, 132, 133-6
finite dose study 143-5

infinite dose study 142, 143, 144
mass balance 141
micro-autoradiography
models 109, 110
principle 131
radiolabelling of test compound
receptor fluid 138-9
regulatory guidelines
sampling 138-9
skin application

146, 147

139

129, 130, 131

140-2

skin integrity measurement 137-8
skin membrane 136
tape-stripping 141
vehicles 140

in vivo measurements 109-26
alternative methods 119-26

ethics 110-11, 115
legislation 110-11, 112—-14, 115
OECD Guideline 427 method 115-19
volatility 90
percutaneous toxicity 83
permeability coefficient (Kp) 94, 351

permeability of skin 6
regional/species variations 74-5
permeation breakthrough time (BTT) 292
personal protective equipment 288, 289-93,
354
guidance for use
selection  289-90

309-10

pesticides 336
petroleum derivatives 274
pharmaceuticals 335

acute toxicity studies 342

dermal toxicity 337

veterinary 336

see also adverse drug reactions (ADRs); drug

reactions
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Phase I metabolism 24, 27

detoxification enzymes 27-39
Phase II metabolism 27
enzymes 39-42
phenols
diffusion coefficients 104-5

planes of symmetry 105
P—phenylenediamine (PPD) 319

finite dose study 143-5
pheomelanin 52, 53

synthesis 53, 54
photoageing 56
photoallergenicity assays

invitro 174-7

invivo 253-5
photoallergens 251-3

discrimination from photoirritants

neutral red uptake phototoxicity test
photoallergy 174, 246, 251-3, 353

grading 255

sunscreens 240-1
photobinding assays 175-7
photobiology of skin  51-65
photocontact sensitisers 252
photodamage, mtDNA  60-1
photodermatoses, idiopathic 246
photogenotoxins, neutral red uptake

phototoxicity test 170

photoirritants

discrimination from photoallergens

neutral red uptake phototoxicity test

photobinding to protein 175
photoirritation 246, 353

human tests 249-51

reactions 247-8
photoirritation factor (PIF)

353

photomaximisation test
photo-onycholysis 240
photopatch testing 232-3
photoplethysmography (PPG)
photoprotection 51-3, 54, 55

melanin role 53

skin cancer 63, 64
photosensitisation, drug reactions
photosensitive reactions 251-3
phototherapy, safety 61
phototoxic drug reactions
phototoxicity assays, in vitro

human 3-D skin models

monolayer culture use

strategies 169-71

253-5

216

169-81

172-4
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phototoxicity assays, in vivo 248, 249-51 radiolabelling of test compound 139
animal models 248, 249 radiometric techniques 123-4
phototoxicity reactions 247-8 Raman spectroscopy 203, 212
agents 248 random molecular motions 98
grading system 251 rapid alert system for dangerous non-food
physical agents, irritant dermatitis 261 products (RAPEX) 314
physiological response measurement 125-6 rash 225
phytophotodermatitis 248 drug 237-8
phytosphingosine 20, 21 rat skin transcutaneous electrical resistance
pig ear model, non-perfused 194 (TER) test 186, 187, 188-91
plant extracts, cosmetics 320, 321 reactive nitrogen species (RNS) 58
plant protection products 336 reactive oxygen species (ROS) 58, 354
platysma muscle 14 cancer cell stress 59, 62
polychlorinated biphenyls (PCBs) 237 receptor solution 138-9
polycyclic hydrocarbons 274 refractometer 288
polymorphic light reaction 246 Registration, Evaluation, Authorisation of
potassium hydroxide (KOH) preparation of Chemicals (REACH) 299, 317-18, 323,
skin scrapings 228 325, 334, 354
Potts, Sir Percival 275 exposures 336
Potts and Guy equation 85, 86 regulation 334-5
Prediskin™ 194 repeated open application test (ROAT) 233,
preservatives, cosmetics 315, 316, 318, 321-2 354
prick testing 233-4 respiratory uptake 302-3
contact urticaria 273 resveratrol 59
Primary Irritation Index (PII) 343-4, 354 retinoids 242
process controls 2868 risk assessment
product groups 335-6 chemical exposure management system 280
dermal toxicity 336-38 chemicals 307-9
factors 338-9 COSHH Regulations  283—4
repeat dose 339, 340, 341 in vitro phototoxicity assays 170, 180
formulation 338 local lymph node assay 160-1, 162
Product Information Package, cosmetics 330 occupational skin exposure 272, 306—9
production worker exposure 336 percutaneous absorption 105-6
profilaggrin 9, 18 RISKOFDERM 354
protective creams 294 sensitisation 160—4
protein synthesis, epidermal  18—19 sensitisation assays 160—4
proteins, photobinding assays 175-6 skin absorption 109, 123
pruritis 225 skin membrane considerations 136
psoralens 252 vehicle and penetrant considerations 140
phototoxicity 248 risk phrases 306, 354
psoriasis 354 rubber latex allergy 274
hydration effects 213 rule of 500 12, 85

impact 226
mitochondrial apoptosis induction 61-2
psychological impact, occupational dermatitis
266
punch biopsy 124-5, 229, 230
pustulosis, exanthematous 238
PUVA phototherapy 252, 354

safe working practices 288-9
safety data sheets 282-3, 352

hazard identification 304, 306

personal protective equipment

recommendations 289-90

sarcoidosis 226
Scientific Committee on Consumer Products
quinones 38-9 (SCCP, EU) 316, 323, 355

—p—



—p—

368

scintillation counting 355
dual label 137-8
scrotal cancer, chimney sweeps 274, 275
sebaceous glands 4, 8, 355
sebum 6, 7, 355
measurement 203, 205
sensitisation 151-64, 355
allergic contact dermatitis 236
elicitation phase 155
photocontact 252
risk 152
quantitative 163
sensitisation assays
animal studies 158-60, 341, 344
false positive/negative 159
murine 158-60
see also guinea pig(s); local lymph node assay
sensitisers 151
epidermal bioavailability 153
identification 155-60
keratinocyte response 153
Langerhans cells response  153—4
reactive chemistry 153
T cell response  153—4
shave biopsy 229, 230
shunt transport pathways 10, 11-12, 79,
355
Sk notation 302
skin
anatomical regional differences 4
anatomy 3-15
bioengineering 201
biopsy 228-30
biotransformations 24, 25-6, 27-9, 30-2,
33-42
care in occupational skin disorders 280
characteristics 4,5
cleavage lines 4,6
entry route  71-80
glabrous 4, 350
muscle layer 14
non-glabrous 4
phototypes 247
physicochemical properties 84-9
species differences 13-14
structure 8
regional/species variation 72, 73, 74
surface features 3-4,5,6,7, 8
thickness measurement 203, 205
see also percutaneous absorption
skin appendages 348
percutaneous absorption  77-380, 87

skin cancer 56-8, 274, 275, 348
early warning 61
non-melanoma 57
mtDNA biomarker 60-1
sun protection 63, 64
see also malignant melanoma
skin colour 52
CIELAB colour scale 214, 348
measurement 203, 213-15
guidelines 215
skin disorders 223-43
clinical assessment 224-34
cracks in occupational dermatitis 265
drug history 225
examination of skin 226-34
familial 225
family history 225
history taking 225-6
management 224
occupational 259-76
management 280
occupational history 225
treatment 224, 241-3
skin integrity
measurement 137-8
receptor fluid 139
in vitro mouse function test 194
skin membrane, in vitro skin absorption
measurement 136
3-D skin model see human 3-D skin models
skin prick testing 233—4
contact urticaria 273
skin reflectance colorimetry 213-14
skin reflectance spectroscopy (SRS) 213—14
skin sandwich in vitro model 78-9
skin scrapings 227-8
skin surface
contours 205
pH 202, 203
skin surface water loss (SSWL) 206, 353
skin treatment, percutaneous absorption 90-1
SkinEthic™ 191
solar actinosis 246
hydration effects 213
solar urticaria 246
photoallergy 252
solubility 85, 87
solute concentration
stratum corneum penetration 101
thermodynamic activity 100
solvents
occupational skin exposure 303
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reclaimed 286
skin exposure reduction 288
spectrophotometry 203, 213—-14
spectroscopic techniques 123-4
sphingolipids, regional distribution 75
sphingosine 20, 21
squamous cell carcinoma 57
static diffusion cells 131, 132, 133—4, 355
steady state 93, 95, 356
Stevens—Johnson syndrome 239
stratum corneum 9, 10—11, 355
adhesion 23-4
anatomy 71-2
brick and mortar model 10, 71-2
concentration profile of penetrant
desquamation 18, 234, 349
measurement 205
extracellular lipid matrix
guinea pig 14
hydration 213
hydrogen bonding groups
ion absorption 86-7
lamellae 23
lipid lamellae 12
lipids 20-1,22, 23
molecule size penetration
pH 88
renewal 18
routes for chemical passage
structure 17-18
tape-stripping  122-3
thickness 72, 74, 79
kinetic parameters
TEWL effects 209
turnover 23-4
stratum corneum chymotryptic enzyme (SCCE)
24
stratum corneum tryptic enzyme (SCTE)
24
stratum granulosum 9,17, 356
stratum spinosum 9, 356
structure activity relationship (SAR) evaluation

101

12,72

88-9

12-13

72

106

186, 354
sucrose, dual label scintillation counting
137-8
suction of skin 203, 204
sulphotransferases 41
sun exposure
mtDNA biomarker 60-—1

see also solar entries
sun protection 63-4

sun protection factor (SPF) 63—4, 355
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sunscreens 63—4, 356
photoallergy 240-1

surface area, whole body

sweat glands 4, 8
TEWL effects 209

sweating, hydration measurement effects 212

Systemic Exposure Dosage (SED) 327, 355

systemic lupus erythematosus (SLE) 225
UVR exposure 246

systemic therapies 242-3

systemic toxicity 186

105-6

T cells, skin sensitiser response  153—4

tanning, delayed/immediate 55

tape-stripping 122-3, 141, 356
in vitro skin absorption measurement

146

tar derivatives

test compound
application to skin
buffering capacity
corrosive 190
elimination studies 120, 121
fluorescent techniques  123-4
microdialysis  120-2
non-corrosive 190
OECD Guideline 427 115-19
pH 186
physiological responses
punch biopsy 124-5
radiolabelling 139
radiometric techniques
receptor fluid 138-9
spectroscopic techniques
tape-stripping  122-3
tissue sectioning  124-5
vehicles 140

tetraglycidyl methylene dianiline (TGMDA)

309

thermodynamic activity 98-9, 356
different vehicles 100
maximum 99

thermodynamic gradient

thermodynamics 93-106

thermopile 250-1

Threshold of Toxicological Concern (TTC)

324, 357

tight junctions 18

tissue sectioning  124-5

topical therapy 241-2

toxic epidermal necrolysis

145,

274
125-6
140-2
186

125-6

1234

123-4

93

239-40
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toxicity, percutaneous 83 UVA 55
transcutaneous electrical resistance test, rat skin measurement 171
186, 187, 188-91 oxidative stress 58
transdermal drug delivery 90, 336 photoageing 56
transepidermal electrical resistance (TER) photoallergenicity assays 253
137, 356 phototoxicity 248
transepidermal water loss (TEWL) 74, 137, assays 249, 250
356 skin damage 63
applications 203, 206—8 sunscreens 64
closed chamber method UVB 55
vapour accumulation 203, 206, 207 measurement 171
ventilated 203, 207-8 oxidative stress 58
condenser chamber 203, 208, 209 photoallergenicity assays 253
measurement 203, 206—38, 210 skin damage 63
guidance 208-9 sun exposure 247
non-perfused pig ear model 194 sunscreens 64
open chamber method 203, 206, 207 UV/visible absorption spectrum
in vitro mouse skin integrity test 194 measurement  169-70
transferases 39—42 pre-screen for phototoxicity 171
transglutaminases 19
transmissible spongiform encephalopathy (TSE) vascular perfusion measurement 203, 215-16
risk materials 316 vasculitis 238
triglycerides 23 vehicles 357
tri-stimulus 203, 213 absorption of substance from 99-100
tritiated water permeability 137 dermal toxicity studies 341
twistometry 203, 204 percutaneous absorption  89-90, 140
tyrosinase 53, 54, 55 topical therapy 242
tyrosine 53, 54, 55 in vitro skin absorption studies 140

ventilation, local exhaust 287
veterinary pharmaceuticals 336

viral infections, occupational 274
vitamin E, delivery 6

vitamin E acetate 76

vitiligo, occupational 276

volatility, percutaneous absorption 90

ubiquinone 59
UDP-glucuronyl transferase 40
ultraviolet radiation (UVR) 52, 53, 55-9, 357
ageing of skin 56
cutaneous reactions 245-56
DNA damage 55, 56-7, 58
environmental exposure 55-9
exposure 55
oxidative stress 58
pathological effects 55-9
skin cancer 56-8,274
skin reactions 247
sunscreens 63—4
see also UVA; UVB
United Kingdom legislation 300-3
urinary excretion, test compound 120, 121

water exposure, occupational skin disorders
280-1, 282, 306

weak acids 88

white blood cells, classification 152

whole body surface area 105-6

Wood’s light examination 227, 228

workplace design 285

workplace exposure limits (WELs)  302-3, 357

urticaria 357 xenobiotic metabolism 24, 25-6, 27, 357
acute 238
contact 273-4 yeast infections, occupational 275
drug-induced 237,238 Yellow Card system (UK) 237-8

immunologic contact 163—4
solar 246, 252 zwitterions 88
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