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ACGIH (American Conference of 

Governmental Industrial Hygienists), 59
ACS (American Chemical Society), 16
ADC (accelerated double challenge) test, 

448–450
applications, 444
requirements, 445
versus USP (United States 

Pharmacopeia) testing, 450–453
aerosols, 12, 259–260

alternatives, 269–270
disadvantages, 265
expelled aerosol forms, 267–268
fragrances, 283, 287
manufacturing, 268–269
packaging, 260–264
product concentrate chemistry, 

264–266
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QC/QA, 269
regulators, 260
sun care, 378–379

American Conference of Governmental 
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American Standards of Testing Materials 
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anitperspirants. See APDs (antiperspirant/
deodorants)

AOAC (Association of Analytical 
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preservatives, PET (preservative efficacy 
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regulations, 399
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(AOAC), 444. See also preservatives, 
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ASTM (American Standards of Testing 
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B
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C
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ingredients suppliers, 9–10
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process engineering, 9
product development, 3–5
programs available, 5–7
QC/QA (quality control/quality 

assurance), 7–8
regulatory specialty, 9

CAS (Chemical Abstracts Service), 59
CDER regulations, 26
CER (Cohesive Energy Ratio) system, 135
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Response, Compensation, and Liability 
Act), 59

CFC (chlorofluorocarbon), 13
CFR (Code of Federal Regulations), 18
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Chemical Abstracts Service (CAS), 59
chemical feedstock, 14
chlorofluorocarbon. See CFC
CIR (cosmetic ingredient review), 18

Expert Panel, 46
PCPC, 30

Code of Federal Regulations (CFR), 18
MSDSs, 59
recalls, 23
warnings, 23

Cohesive Energy Ratio (CER) system, 135
COLIPA (European Cosmetic, Toiletry 

and Perfumery Association), 16
INCI ingredient nomenclature

conventions, 30–38
information sources in US and EU, 

42
labeling, 41
name assignment procedures, 41
sources, 38–39
systems, 39–41

Color Additives Amendments of 1960, 
FD&C (Food, Drug and Cosmetic 
Classification) Act, 23

colorants, 14
batching process, 155–156
chemical classification, 148–150

hues, 150
shades, 154–155

dyes, 148, 149
emulsions, 240
hair, oxidative, 173–175
history, 147–148
INCI differences, US and EU, 43–45
International Color Handbook (CTFA), 

147, 149
nomenclature systems, 39–40, 151

Japan, 149
US and EU, 148–149

outlook, 157
pigments, 148, 149

versus colorants, 159
Eckart Visionaire metallic effect, 

162–163
effects, 161
EMD Chemicals Timiron Splendid, 

164–165

Engelhard borosilicate Reflecks, 
163–164

inorganic, 149–153
inorganic, versus organic, 154
market demand, 159–161

QC/QA, 156
selection process, 151–153

Comprehensive environmental Response, 
Compensation, and Liability Act 
(CERCLA), 59

Consumer Commitment Code, PCPC 
(Personal Care Products Council 
(formerly CTFA), 29

Consumer Federation of America, 30
consumer perceptions, 17, 26

Consumer Federation of America, 30
cortex (hair), 13, 76–77
cosmeceuticals, 26

regulations, 466
cosmetic industry

nanotechnology, 431
nanomaterials, 432–433
safety, 433–434

RFID (radio frequency identification) 
tags, 427–431

terminology, 12
Cosmetic Ingredient Dictionary, 461–462
cosmetic ingredient review. See CIR
cosmetic products

claims, 464–465, 469–471
body and mind connection, 

471–477
supporting, 9, 18

definition
FD&C, 25, 479–480
Federal Registry, 18

general development, process, 232–233
constraint workarounds, 233–234
initial concepts, 231–232
regulations, 234

terminology, 12–13
cosmetic science careers

company types in industry, 4
industry organizations, 16
ingredients suppliers, 9–10
perfumery, 10
process engineering, 9
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product development, 3–5
programs available, 5–7
QC/QA (quality control/quality 

assurance), 7–8
regulatory specialty, 9

cosmetic sticks, 254
APDs (antiperspirant/deodorants), 255
chemistry, 255
lipsticks/lip moisturizers, 255
manufacturing, 256–257
skin applications, 255–256
sun care, 378

Cosmetics Directive, EU, 46–47
CPSA (Consumer Products Safety 

Administration), aerosols, 260
creams/lotions, rheological studies, 

241–244
results, 244–249

CSPA (Consumer Specialty Products 
Association), aerosols, 260

C&T magazine, 468
CTFA (Cosmetic Toiletry and Fragrance 

Association), 16, 444. See also PCPC 
(Personal Care Products Council)

regulations, 457
international regulations, 462–463
from TGA, 461

CTPA (Cosmetic, Toiletry and Perfumery 
Association), UK, 16

D
Delany Clause, FDA (Food and Drug 

Administration), 18
denatured alcohol, INCI differences, US 

and EU, 43, 45
deodorants. See APDs (antiperspirant/

deodorants)
dimethicone, hair conditioners, 101
DOT (Department of Transportation), 16

aerosols, 260
MSDSs, 59

drugs, definitions
FD&C, 19
Federal Registry, 19

E
ELNs (electronic lab notebooks), 

209–212, 221–222
emollients, 14

emulsions, 239
hair conditioners, 99–100

emulsions/emulsion systems, 12, 237–238
aerosols, 268
CER (Cohesive Energy Ratio) system, 

135
emulsifiers, 14, 130–131, 239

polymeric, in creams, 241–242
formulation process, 133–135

polymer-stabilized creams, 242–243
fragrances, 292–295
HLB (hydrophilic/lipophilic balance) 

system, 134–135
hydrophilic, 129
hydrophobic, 129
multiple emulsions, 130
o/w (oil/water) emulsions, 129, 238–240
phases

aqueous, 130
oil, 15, 130

PIT (Phase Inversion Temperature) 
system, 135

stability, 131
destabilization, 131–133

structures, 131
sun care, 377–378
surfactant properties, 113–114
w/o (water/oil) emulsions, 129

environmental concerns, regulations, 465
EPA (Environmental Protection Agency), 

aerosols, 260
EP/BP (European Pharmacopoeia/

British Pharmacopoeia), 444. See also 
preservatives, PET (preservative efficacy 
testing)

European Pharmacopoeia/British 
Pharmacopoeia (EP/BP), 444. See also 
preservatives, PET (preservative efficacy 
testing)
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F
Fair Packaging and Labeling Act. See 

FPLA
FDA (Food and Drug Administration), 16

cosmetic industry role, 21–28
Delany Clause, 18
regulations, 22–23
Voluntary Cosmetic Registration 

Program, 28
FD&C (Food, Drug and Cosmetic 

Classification) Act, 14, 23
Color Additives Amendments of 1960, 

147, 149
cosmetics or drugs, determination, 25
recalls, 23

Federal Food, Drug & Cosmetic Act. See 
FFDCA

Federal Registry
cosmetics, definition, 18
drugs, definition, 19

Federal Trade Commission. See FTC 
(Federal Trade Commission)

FFDCA (Federal Food, Drug & Cosmetic 
Act), 19

Food, Drug and Cosmetic classification. 
See FD&C

Food and Drug Act of 1906, 147
Food and Drug Administration. See FDA 

(Food and Drug Administration)
FPLA (Fair Packaging and Labeling Act), 

19, 23
fragrance houses, 4, 12, 177

in development process, 181
in formulation process, 182, 183

fragrances, 14
creation process, 177, 188, 292

bases, 179–180, 183
fragrance briefs, 177, 178–179, 

189–190
development process, 181

checklist, 290
in emulsions/emulsion systems, 240, 

292–295
environmental issues, 287–289

formulation process, 181–182, 193, 282
polarity, 295–297
solubility, 283–285, 295–296
stability issue, 182–183
water/octanol partitions coefficients, 

296–297
INCI nomenclature, 43, 46
odor profiles, 285–287
purchasing influences of, 188–189
raw materials, 291–292

natural, 180, 190–192
odor changes to, 187–188
synthetic, 192

safety and regulations, 183–186, 
195–196

allergens, 184, 195
in surfactant systems, 297–299
terminology, 178
testing, 193–194

FTC (Federal Trade Commission), 16

G
gels/mousses, 12

aerosols, 268
body care, 253
clarity, 252
facial care, 253
gelling agents, 14
hair care, 252, 307, 309
hair styling, 330
manufacturing, 254
oral care, 253–254
shear thinning, 251–252
sun care, 378

GMPs (good manufacturing practices), 28
good manufacturing practices. See GMPs
green cosmetics, 12

creams, polymer-stabilized, 242
environmental regulations, 465

H
hair

color and gloss, 495–500
cortex, 13, 76–77
cuticle, 13, 74–76



	 525	
Beginning Cosmetic Chemistry	 Index

lipids in hair shaft, 77–78
optical properties, 513–514
physical structure, 513

hair care products. See also gels/mousses; 
hair conditioners; hair styling; shampoos/
conditioning shampoos

chemically modified
experiments, 489–493
porosity, 487–488
tensile strength, 488–489

curl retention testing, 17
hair bleaching, 172–173
hair coloring, 311

oxidative, 173–175
hair relaxers, 170–172, 310
permanent waving, 168–170, 309–310
polymers, 307–308
shine evaluations, 513–515

testing methods, 515–519
solvents, 308
tress testing, 507–512

hair conditioners, 14
dimethicone, 101
emollients, 99–100, 306
emulsifiers, 307
fragrances, 383, 386
humectants, 100–101, 306–307
petrolatum, 101
polymers, cationic, 98–99, 306
quats, 97–98
surfactants

cationic, 13, 97–98, 305–306
properties, 114, 304

hair styling
aerosols, 329–330
gels/mousses, 330
hair dressings, 330
hair sprays, 307, 309
history, 325–327
packaging, 331
pomades, 330
VOCs (volatile organic compounds), 

326–328, 331
HLB (Hydrophile/Lipophile Balance) 

system, 16, 134–135

I
ICMAD (Independent Cosmetic 

Manufacturers and Distributors), 16
IFRA (International Fragrance 

Association), 178
IFSCC (International Federation Societies 

of Cosmetic Chemists), 16
INCI (International Nomenclature of 

Cosmetic Ingredients) nomenclature, 19
colorants, 151
conventions, 30–38
EU

colorants, 148–149
differences with US, 43–46
information sources in, 42
regulations, 46–47

Japan
colorants, 149
regulations, 47–55

labeling, 41
MSDSs, 59
name assignment procedures, 41
sources, 38–39
systems, 39–41
US

colorants, 148–149
differences with EU, 43–46
information sources in, 42
regulations, 46–47

International Fragrance Association 
(IFRA), 178

J – K
Japanese Pharmacopoeia (JP), 444. See 

also preservatives, PET (preservative 
efficacy testing)

JCIA (Japanese Cosmetic Industry 
Association), 16

JP (Japanese Pharmacopoeia), 444. See 
also preservatives, PET (preservative 
efficacy testing)
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L
lab notebooks

example, 218–220
formats

books, 212, 217–218, 220–221
electronic, 209–212, 221–222
pages, 212–213

information to include, 209, 217
patent issues, 211
regulations, 211
storage/preservation, 209, 210, 

216–217, 221–222
value, 207–208, 215–216

labeling
FDA, 22–23
INCI nomenclature, 41
regulations, 458, 465–466, 480–482
requirements, 28

LAST (lactic acid sting test), 82–83

M
manufacturing

aerosols, 268–269
contract manufacturers, 4, 12
cosmetic sticks, 256–257
FDA

inspections, 16
registering with FDA, 25

finished goods manufacturers, 12
gels, 254
gels/mousses, 254
GMPs (good manufacturing practices), 

28
ingredient supplier careers, 9
laboratory batching

considerations, 227–229
preparations, 225–227
product storage, 229–230

procedures, 16
Manufacturing Perfumersí Association 

(MPA), 457
Material Safety Data Sheets. See MSDSs
methyl esters, natural oils, 125–126

microencapsulation–microcapsules/
millicapsules

fragrance management, 273–276
performance enhancement, 277–279
technology, 271–273

microorganisms, personal care products
contamination of products, 198–199

bacteria, 197–198
molds, 198
yeasts, 198

growth/infections, 198
tracking/controlling, 199

preservatives, 199–200
alcohols, 202
diols with higher molecular weight, 

203
formaldehyde, 201
organic compounds, 202–203
parabens, 200
phenol derivatives, 201–202
quaternary compounds, 202

Ministry of Health, Labor and Welfare, 
Japan, 47–48

MPA (Manufacturing Perfumersí 
Association), 457

MSDSs (Material Safety Data Sheets), 19, 
57–58. See also regulations; safety

critical sections, 58–60
requirements

international, 60
preparing MSDSs, 60–61

N
NAD (National Advertising Division of the 

Council of Better Business Bureaus), 16
nanotechnology, 431

nanomaterials, 432–433
nanoparticle regulations, 467
safety, 433–434

National Fire Protection Association 
(NFPA), 59

Natural Movement. See green
natural oils

classification, 121–123
cosmetic applications, 123–124
methyl esters, 125–126
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preparation process, 119–121
selection guidelines, 117–118
surfactant transformation, 126–128
titer points, 119
triglycerides, 118–119

classification, 121
wax esters, 124–125

NDA (New Drug Application), 19
approval requirements, 27–28

New Drug Application. See NDA
NFPA (National Fire Protection 

Association), 59
notebooks. See lab notebooks

O
Occupational Safety and Health 

Administration. See OSHA 
(Occupational Safety and Health 
Administration)

oral care products, gels, 253–254
OSHA (Occupational Safety and Health 

Administration), 16
MSDS, 57
MSDSs, 59

OTC (over-the-counter) drugs, 19
compliance, 27–28
monographs, 19

P
PABA (para-amino benzoic acid), 375
packaging, 18, 419

aerosols, 260–264
container types, 419–421

closures, 421–422
engineerís role, 425–426
FPLA (Fair Packaging and Labeling 

Act), 19
hair styling, 331
materials

glass, 423
metals, 423
plastics, 422–423
selection process, 423–425

Patent and Trademark Office, laboratory 
notebooks, 211, 215–216, 218

PCPC (Personal Care Products Council 
(formerly CTFA), 16, 19

aerosols, 260
CIR (cosmetic ingredient review), 30
Consumer Commitment Code, 29
cosmetic industry role, 29–30
INCI ingredient nomenclature

conventions, 30–38
information sources in US and EU, 

42
labeling, 41
name assignment procedures, 41
sources, 38–39
systems, 39–41

pearlizing agents, 15
PEL (Permissible Exposure Limit), 59
perfumery. See also fragrances

careers, 10
Permissible Exposure Limit (PEL), 59
perspiration. See sweat glands/sweating
PET (preservative efficacy testing), 

443–444
methodologies, in-house, 446–447
methodologies, standard, 444–446
objectives, 447

Pharmaceutical Affairs Law, Japan, 47–48
Phase Inversion Temperature (PIT) 

system, 135
pigments

colorants, 148, 149
effects, 161
inorganic, 149–153
inorganic, versus organic, 154
versus pigments, 159

Eckart Visionaire metallic effect, 
162–163

EMD Chemicals Timiron Splendid, 
164–165

Engelhard borosilicate Reflecks, 
163–164

market demand, 159–161
PIT (Phase Inversion Temperature) 

system, 135
preservatives, 15

accelerated testing, issues, 447–448
ADC (accelerated double challenge) 

test, 448–450
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applications, 444
requirements, 445
versus USP (United States 

Pharmacopeia) testing, 450–453
ASTM (American Standards of Testing 

Materials), 444
CTFA (Cosmetic Toiletry and 

Fragrance Association), 444
PET (preservative efficacy testing), 

443–444
methodologies, in-house, 446–447
methodologies, standard, 444–446
objectives, 447

process engineering
careers, 9
terminology

marketing, 18
process, 15–17

product development, 3–5. See also 
specific products

analytical methods development, 8
intended use, 26
terminology

industry, 12
product types, 12–13
scientific, 13
testing, 17–18

Q
QC/QA (quality control/quality assurance)

aerosols, 269
analytical methods development, 8
careers, 7–8, 17
colorants, 156
terminology, 17–18

quats/quaternary compounds, 15
hair conditioners, 97–98
preservatives, 202

R
radio frequency identification (RFID) 

tags, 427–431
record keeping. See lab notebooks
Registry of Toxic Effects of Chemical 

Substances (RTECS), 59

regulations, 464–465. See also MSDSs; 
safety; testing

additives
bleaching agents, teeth, 465
color, 460, 463–464
food, 460
methylene chloride, 464

APDs (antiperspirant/deodorants), 399
batch certification, 459
bovine scare, 467
careers, 9
CDER, 26
Color Additive Amendment, 460–461
communication with public, 460
cosmeceuticals, 466
cosmetic products, 439

claims, 9, 464–465
versus drugs, 482–485

CTFA, 457
international regulations, 462–463
from TGA, 461

deceptive products, 459
Eagleton Bill, 462
environmental concerns, 465
FDA, 22–23
ingredients, 458
labeling, 458, 465–466, 480–482
MPA, 457
nanoparticles, 467
phthalates, 467
regulatory career specialty, 9
self-regulation, 461
sun care products, 466–467
terminology, 18–19

Cosmetic Ingredient Dictionary, 
461–462

C&T magazine, 468
marketing, 18
product testing, 17–18, 463

TGA, 459
to CTFA, 461

warnings, 23, 481
Web sites, 483

Relative Polarity Index (RPI), 347–354
repeat insult patch testing. See RIPT
RFID (radio frequency identification) 

tags, 427–431
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rheological additives, 15
RIPT (repeat insult patch testing), 17
Risk and Safety Statements, EU, 60
RPI (Relative Polarity Index), 347–354
RTECS (Registry of Toxic Effects of 

Chemical Substances), 59

S
safety. See also MSDSs; regulations

career specialties, 9
FDA, 22–23
nanotechnology, 433–434
PCPC, 29–30

SARA (Search and Rescue Aid), 59
SCC (Society of Cosmetic Chemists), 16
SCCP (Scientific Committee on 

Consumer Products), EU, 46
fragrance regulations, 183–184

SCS (Society of Cosmetic Scientists), UK, 
16

Search and Rescue Aid (SARA), 59
shampoos/conditioning shampoos, 303

conditioning agents, 304
foaming, 503–506
formulations, 313–315
fragrances, 283, 285, 286
surfactants, 304
thickeners

acrylics, acid-based, 321
alkanolamides, 317–318
cellulose, 320–321
gums and clays, 321–322
polyethylene glyccol, 318–320
salts, 316–317

silicones, 15, 137–139
compounds, silicone-modified versus 

hydrocarbon, 144
emulsions, 240
hair conditioners, 99
nomenclature systems, 39
quartz to silicon, 137
structure

construction, 139–141
derivitization, 143–145
functionalization, 142–143

skin. See also skin delivery
color and gloss, 495–500
facial care

conspicuous pores, structure, 
403–404

conspicuous pores, treatment, 
407–408

nucleated cells, 404
sebum component effects, 404–406
unsaturated fatty acid effects, 

406–407
fragrances

lotions/creams, 283, 286
powders/talcs, 283, 287

makeup formulations
materials, 409–413
optical effects, measuring, 413–415
testing, 415–417

sensitive skin, 81–84, 357–358
allergic reactions, 334
barrier functions, 359
formulations, 336–338, 366–367
harsh ingredients, 335
harsh products, 335
hypoallergenicity, 336
ICD and ACD, 334
identifying risks, 364–366
immune responsiveness, 359
LAST (lactic acid sting test), 82–83
neurosensory input, 358
physiology, 358
SC (stratum corneum), 83–84
sensitization, 334–335
testing, 338–340
testing, in vitro, 363–364
testing, in vivo, 363
testing, measuring skin response, 

362–363
testing methods, 82–83, 359–360
testing panels, 361–362

skin delivery, 344–345
formulations, influence on, 346
RPI (Relative Polarity Index), 347–354

SPF (sun protection factor), 19
DHA effect, 389
ratings, sun care products, 379–380
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sun protection factor. See SPF
sunscreens/sun care products

chemical absorbers, 374–376
formulations, 376–379
outlook, 379
self-tanners, 381–382

quantification, 387–388
self-tanners, DHA (dihydroxyacetone)

chemistry, 384
discovery/acceptance, 382
formulations, 385–386, 388–392
ingredients, 386–387
regulations, 466–467
structure, 382–383

SPF ratings, 379–380
DHA effect, 389

testing, 379
UV (ultraviolet) light effects

hair, 374
regulations, 466
skin, 373–374

suppliers, 12
careers, 9–10
and chemists, 68–69

idea/trend generation, 68–69
new ingredients, 65–66
samples, evaluating, 66–67
samples, requesting, 66

cosmetics industry role, 63
vendor view, 64–65
working relationships, 70

and purchasing departments, 69–70
raw materials, 4

specifications, 68
sales calls, 65
technical support, 67
technical testing, 68

surfactants, 15
amphoteric, 107, 109, 111
anionic, 107, 109
cationic, 107, 108 111
fragrances, 297–299
natural oils, 126–128
nonionic, 107, 108, 111
physical chemistry, 103–105

properties, 111–115
solutions, 105–106
structure/function chart, 110

sweat glands/sweating, 87–88. See also 
APDs (antiperspirant/deodorants); skin

axilla microbiology, 92–93
bad order precursors, 90–92
odor controls, 397
odor formation biochemistry, 93–94, 

396–397
odor perception, 94–95
sweating process, 88–90, 395–396

T
testing. See product development, testing

cosmetic products, 234–235
functionality tests, 439, 440–441
physiochemical tests, 437–439
regulations, 439

preservatives
accelerated testing, 447–448
ADC (accelerated double 

challenge) test, 444, 445, 448–453
ASTM (American Standards of 

Testing Materials), 444
CTFA (Cosmetic Toiletry and 

Fragrance Association), 444
PET (preservative efficacy testing), 

443–447
product development

laboratories, 4
terminology, 17–18

TEWL (transepidermal water loss) testing, 
18

TGA (Toilet Goods Association), 459
to CTFA, 461

Threshold Limit Value (TLV), 59
TLV (Threshold Limit Value), 59
Toilet Goods Association (TGA), 459
Toxic Substances Control Act (TSCA), 59
toxicology, career specialties, 9
transepidermal water loss. See TEWL
trivial names, INCI differences, US and 

EU, 43, 45–46
TSCA (Toxic Substances Control Act), 59
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U – Z
United States

Consumer Products Safety 
Administration (See CPSA 
(Consumer Products Safety 
Administration))

Department of Transportation 
(See DOT (Department of 
Transportation))

Environmental Protection Agency 
(See EPA (Environmental Protection 
Agency))

Federal Registry (See Federal Registry)
Federal Trade Commission (See FTC 

(Federal Trade Commission))
Food and Drug Administration 

(See FDA (Food and Drug 
Administration))

Occupational Safety and Health 
Administration (See OSHA 
(Occupational Safety and Health 
Administration))

Patent and Trademark Office (See 
Patent and Trademark Office)

VCRP (Voluntary Cosmetic Registration 
Program), 28

VOCs (volatile organic compounds), 15

WHMIS (Workplace Hazardous Materials 
Information System), 60




