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PREFACE

The growth of the cosmetic industry in the U.S.A. is a prime
example of the dynamics of industry. From 1914 to 1966 the
retail cosmetic sales within the U.S.A. went from almost $40
million to well over $3 billion. Part of the reason for this upsurge
can be attributed to the increased interest shown by men in
cosmetic products such as various shaving creams, colognes, hair
tonics and conditioners.

Because of the importance of this field of chemical science, it
seemed pertinent to produce a chemical formulary specializing
in cosmetic preparations of all types.

The formulas and data in this book have all been contributed
within the past twelve months by the companies listed on page
iv They are printed as contributed and thus there are variations
in manner of presentation. The formulas included here are of an
experimental nature and are intended to be used as starting
points for the industrial chemist, and for those who wish to
experiment in their own right. Many of the formulas can serve
as successful products without any alterations required. How-
ever, once the chemist has familiarized himself with the formulas
as they stand, the adventure of individual experimentation
begins.

All data is based on U.S. Specification and practice, but
readers in other countries should not find it difficult to adapt
the formulas for their own use.

IMPORTANT

The use of FD & C Red No. 2 has been banned in some
countries. Check for an appropriate legal substitute.



ABBREVIATIONS

e degrees Centigrade
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o ¢ cubic centimeters
&3 0 1 cycles per second
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INTRODUCTION

The History of Cosmetics

The preparation and use of cosmetics dates back to earliest
recorded history and most probably to prehistoric times. Its
use was not limited to personal beautification —it was often
intermingled with religious ritual and medical practices.

The major portion of historical information about cosmetics
has come from ancient Egypt. Unguent pots and kohl (used as
eye shadow) vases were found in the tombs of Menes (the first
pharoah of the First Dynasty (3000 B.C.). Similar evidence
appeared in the tombs of Tutankhamen of the Eighteenth
Dynasty (1350 B.C.). The kohl that was found was composed
of either lead sulfide, malachite, copper compounds, charcoal,
lampblack, or soot.

It was the responsibility of the Egyptian priests to apply
cosmetics to the eyes of their idols. Egyptian women blackened
their eyelids and eyelashes with kohl while applying green
pigment (comprised of malachite) to the area below their
eyes. Henna — a reddish-brown dye extracted from the leaves of
the Henna plant (Lawsonia inermis) was used to color finger-
nails and the palms of the hands. Egyptian women also used
wrinkle removers (made of oil, wax, incense, and cypress
berries), hair cosmetics, and hair restorers.

The Babylonians, dating back as far as the fifth century B.C.,
applied body perfumes, painted their faces with vermillion and
white lead, and became profficient in the use of eye makeup.

The ancient Greeks dyed their hair, used the root of the
perrenial plant alkanet (which yields a red dye) to color their
lips and cheeks, and applied fucus (red or purple paint obtained
from rock lichen) to their faces and eyebrows.

vii
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Through their conquest of the Greeks, Egyptians, and other
Eastern peoples, the Romans became familiar with the use of
cosmetics. Once introduced to the art, the Romans practiced
and expanded it — even making use of pumice as a toothpaste.
Fashionable Roman women used female slaves called ‘‘ornatrix™
who were skilled cosmeticians.

Little is known about the use of cosmetics after the fall of
the Roman Empire. However, it is known that prior to the
Renaissance soldiers and pilgrims returning from the Crusades
acquainted Europeans with Eastern cosmetic practices.

The popularity of cosmetic products throughout history has
been met by either adamant approval or sharp censure depend-
ing on the moral or religious climate of the times. In 1770, a
bill was introduced to the British Parliament which declared
that if any woman used cosmetics, false hair or teeth, or other
deceiving accessories to seduce a man into marriage, she would
have the penalty of the law against witchcraft applied to her
and the marriage would be declared null and void. The bill was
not passed; however, it is significant to see how truly incensed
some people became over the use of cosmetics.

Modern society’s dependence on cosmetics is graphically
demonstrated by the abundance and variety of these
products —each of which is represented by a multiplicity of
brands on the market. Some important innovations that have
amplified the cosmetic market in the last one-hundred years
have been: the collapsible tube (1890s), chemicals in hair
wave preparations (1920s), soapless shampoos and the cold-
permanent wave (1930s), the aerosol container (1940s), im-
proved, less hazardous hair colorants and fluoride toothpaste
(1950s).

Cosmetic use today is a product of the twentieth century
technology explosion. The incredible number of and future
potential for endless consumer products has naturally included
cosmetics, and probably as long as our culture continues to
grow more complex and specialized so too will the cosmetics
market. The feeling of many who want to return to a more
simple, pastoral — ‘“‘natural” existence is exuberantly exploited
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by industry, which for the past few years has created a whole
market and technology predicated on making our lives more
“natural.”’ The cosmetics industry, of course, enjoys a prominent
role in the current “back to nature” trend. It is difficult not to
laugh at the paradoxical irony of someone applying makeup to
look natural — but the significance of this absurdity seems to be
that no matter what trend our culture finds itself enveloped in
at any given future period —there will probably be a com-
mensurate reflection of that society in its everpresent cosmetic
practices.

Manufacturing Cosmetic Products

A major portion of cosmetic products can be manufactured
by using relatively inexpensive laboratory equipment as many
of the formula procedures only require some combination of
mixing, pulverizing, and heating. The chemist can therefore
experiment with a variety of formulas without a substantial
outlay of money.

The Appendix of this book includes a section on laboratory
equipment. Refer to this section for both fundamental and
more elaborate laboratory equipment. In the section of the
Appendix “Where to Buy Materials,” there is a list of general
laboratory supply companies that can provide catalogues and
current price lists for the equipment.

Whether the cosmetic being formulated is simple or complex,
it is important to practice good housekeeping in the laboratory
to keep the ingredients and the final product unadulterated.
If the product requires a preservative, use an adequate amount
so that the cosmetic is not made impractical by having too
short a shelf life.

Choosing an appropriate package for the product is a practical
consideration. The decision should be based on the nature of
the product itself and where it is going to be used. If it is going
to be carried in a handbag or used at a dressing table, the con-
tainer should possess some aesthetic qualities. If the product is
highly perishable the container should incorporate the protec-
tive qualities that are essential to the product’s maintenance.
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Legal Considerations

In the United States, cosmetic manufacture and trade were
brought under government regulation for the first time by the
Federal Food, Drug, and Cosmetics Act of 1938, which today
under the Federal Trade Commission and the Food and Drug
Administration protects the consumer against the sale of
adulterated, dangerous, or mislabeled cosmetics.

The Food and Drug Administration regulates the use of
cosmetic pigments (organic and inorganic colorants). If an
organic colorant is labeled D & C certified colorant, it can’t
be used in food or areas on or around the eyes. It can be used in
lipstick, rouge, face powder, nail lacquer, and liquid makeup.
If an inorganic colorant is provisionally approved and listed by
the Food and Drug Administration for cosmetic use, they can
be included in all the cosmetic products already mentioned and
also in eye preparations.

Example of How to Use One of the Included Formulas

In order to clarify any questions that might arise as to the
preparation of the formulas included in this book, a sample
formula will be explained step by step:

Antiperspirant Stick

A  Sodium Aluminum Chlorhydroxy
Lactate (40% w/w aqueous

solution), Chloracel® 50.00

Alcohol, SD-40 39.15—-39.50

B SORBO 4.00

C Sodium Stearate 6.00

D Stearyl Alcohol 0.5-0.75

E Perfume g.s. 1.00
Procedure:

Heat (A) to 65 to 70°C. Add (B) to (A). Dissolve (C) in (A,
B) and mix until clear. Add (D). Perfume. Pour into molds.
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If you decide to make an antiperspirant stick, it would be best
to begin by making a sample batch. The ingredients are listed
in the left hand column and unless otherwise specified the
amounts to the right of them are listed as parts by weight. If
you choose to use ounces as the unit of weight then use ounces
for all the ingredients in the formula.

First, collect all the ingredients to be used in the formula.
In this formula, Chloracel® is the tradename for Sodium
Aluminum Chlorhydroxy Lactate. Mix 50 oz. of Chloracel®
with 39.15-39.50 oz. of SD-40 Alcohol. Apply heat to this
mixture until it reaches a temperature of 65-70°C. If you
have only a Fahrenheit thermometer, check the Conversion
Tables in the Appendix to find out the corresponding
Fahrenheit temperature. Add 4 oz. of SORBO to this mixture.
Then add 6 oz. of Sodium Stearate and mix until there is no
particulate matter in the solution. Then, add 1/2 to 3/4 oz. of
Stearyl Alcohol. Add enough perfume to bring the amount of
this product up to 100 oz. Choose the shape of the mold you
require and pour the solution into these forms. Allow enough
time for them to set.






Chapter I

ANTIPERSPIRANTS
AND DEODORANTS

Antiperspirants and deodorants are cosmetic products in-
tended to reduce underarm odor. Antiperspirants inhibit the
flow of perspiration. Because of their low pH, they may also
arrest the bacterial decomposition of perspiration, preventing
development of malodor. Deodorants inhibit formation of mal-
odors in perspiration by suppressing bacterial growth or cover
the malodor with a more pleasing one. Many products have
both antiperspirant and deodorant action.

Composition and Function

Antiperspirant and deodorant products are formulated as
clear liquids for direct, spray or aerosol application, powder
sprays, sticks, creams and lotions.

Clear liquid formulations, suitable for use directly or as
sprays or aerosol formulations, usually contain about 50%
alcohol, about 1% to 10% polyol for body and smooth appli-
cation characteristics, and water, in addition to the deodorant
or antiperspirant active. A hydrophilic surfactant may be used
to carry perfume oils into the aqueous product. Some aerosol
concentrates may be alcohol free. For aerosols, the propellant
of choice is a blend of Propellants 11 and 12.

Stick antiperspirant and deodorant products are often
based on a sodium stearate gelled alcohol system containing a
humectant. Fatty alcohols may be used to increase firmness of
the gel. If the product is an antiperspirant, a soap compatible

1
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active ingredient must be selected. Deodorant sticks are some-
times formulated by adding the active ingredient to an oil-wax
blend or blended waxes which will form a stick.

Personal deodorant powder sprays in the simplest form
consist of adsorptive powders and the deodorant active ingredi-
ent dispersed in a propellant mixture which contains an emol-
lient and a nonionic surfactant as a valve lubricant.

Antiperspirant and deodorant cream and lotion formulas
are emulsions formulated to provide a dry film on application
to the skin. Most of these formulations will contain fatty acids
or fatty alcohols (8—20%) as the basic ingredients and emollient
modifiers such as isopropyl palmitate, lanolin, mineral oil,
petrolatum, glycerin and propylene glycol in lesser concentra-
tions, usually 1% to 5%. The emulsifiers used in cream and
lotion antiperspirants and deodorants are usually nonionic
because of their low irritation potential and wide compatibility.

Deodorant active ingredients include zinc oxide (1-15%),
boric acid, hexachlorophene (0.25—0.5%), antibiotics, ion-
exchange resins, and quaternary ammonium compounds (2%).

The salts of aluminum and zinc are usually used as anti-
perspirant active ingredients. Sulfates, chlorides and phenol-
sulfonates are all effective. The most widely used antiperspirant
salt is aluminum chlorhydroxide complex. It is usually used as
a 50% aqueous solution at a level of 36—50% of the total
formulation.

Water-in-Oil Deodorant Cream

A Mineral Oil 20.00
Petrolatum 8.50
Ceresin Wax 6.00
Lanolin 4.50
ARLACEL 83 4.00

B Magnesium Suifate 0.15
Water 21.85

C Zinc Oxide 15.00
Zinc Stearate 10.00

D Aluminum Phenolsulfonate 10.00

E Perfume q.s.
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Procedure:
Heat (A) to 80°C, (B) to 80°C. Add (B) to (A) with stirring.
Continue to stir until emulsion reaches 50°C. Add (C) slowly
with stirring and cool slowly to 40°C, stirring during the
cooling process. Add (D) slowly with stirring, then add (E).

Oil-in-Water Deodorant Cream

A Stearic Acid (triple pressed) 19.0
Isopropyl Myristate 4.0
MYRJ 52 2.0
TWEEN 60 8.0
Hexachlorophene 0.5
B Water 66.5
Preservative q.s.
C Perfume q.s.
Procedure:

Heat (A) to 70°C, (B) to 72°C. Add (B) to (A)slowly with
agitation. Continue agitation until set up. Perfume and pack.

Deodorant Powder
FORMULA NO.1

Talcum 105

Sodium Bicarbonate 60

Magnesium Oxide 15

Starch 5

Perfume To suit
Procedure:

Mix well in a high-speed mixer. This powder is very effective,
will not injure clothing, and is nonirritating.

NO. 2
Talcum Powder 11 lb.
Cornstarch, Powdered 1.40 1b.
Aluminum Sodiumsulfate, Powdered 4.50 lb.
Salicylic Acid, Powdered 11.25 oz.

Boric Acid, Powdered ’ 11.25 oz.
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Procedure:
Blend the powders thoroughly, and put the mixture through
sitk of at least 120 mesh. Use a modern mixing and sifting
apparatus for this operation.

Aerosol Deodorant Powder

A Talc 11.65
Zinc Oxide 0.80
Magnesium Stearate 1.20

B Isopropyl Myristate 0.50
ARLACEL 83 0.50
Hexachlorophene 0.25
Propellant 11 55.05

C Propellant 12 30.05

Procedure:

Mix ingredients of (A). Dissolve hexachlorophene in warm
isopropyl myristate. Cool and add ARLACEL 83 and Pro-
pellant 11. Add (A) to (B) with constant stirring to form a
slurry. Cold or pressure fill with (C) using powder spray head
on container.

Deodorant Aerosol

FORMULA NO. 1

Diaphene 0.1 oz.
Aluminum Chlorhydroxy Allantoinate 0.2 oz.
Propylene Glycol 1.0 oz.
S.D. Alcohol #40 (90 proof) 40.7 oz.
Aluminum Sulfocarbolate 2.0 oz.
Fiorodor 50504 1.0 oz.
Freon 12/114 (40/60) 50.0
Procedure: :

Dissolve the Aluminum Chlorhydroxy Allantoinate in water
with heat. Add the S.D. Alcohol, then dissolve the other
ingredients with heat. gq.s. to 50 oz. with S.D. Alcohol.
Package.
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No. 2
% in Aerosol

Concentrate: 40.0

1. SDA 40 Anhydrous 93.20

2. Zinc Phenolsulfonate 4 .25

3. Hexachlorophene 0.30

4. Propylene Glycol USP 2.00

5. Perfume 0.25
Propellent: 60.0

Isotron 12 40.00

Isotron 114 60.00

Procedure:
Dissolve ingredients in alcohol. Cold or pressure fill.
Package: Lined tinplate container with deodorant-type valve.
Directions for Use: Hold about 6 inches from under-arm.
Precautions: Warning: Contents under pressure. Do not
puncture. Exposure to heat or prolonged exposure to sun
may cause bursting. Do not throw into fire or incinerator.
Keep from children. Do not apply to broken skin.

No. 3
(Spray)

A  Zinc Sulfocarbolate 1.00
BRI1J 30 0.50
Alcohol, SD40 53.00
Perfume q.s.

B Propellant 11 16.00
Propellant 12 29.50

Procedure:
Mix (A) to dissolve the Zinc Sulfocarbolate. Add Propellant
11. Cool and add Propellant 12 to can equipped with spray
actuator.
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No. 4
(Liquid)

A Hexachlorophene 0.50
Zinc Sulfocarbolate 1.00
BRIJ 30 0.50
Alcohol, SD-40 53.00

B Propellant 11 15.75
Propellant 12 29.25

Procedure:
Mix (A) to yield a solution. Add Propellant 11. Cool and add

Propellant 12 to can equipped with spray head.

No. 5
(Spray for Men)

PVP K-30 0.5
Deodorant 8846 0.5
Propylene Glycol 1.0
“Emcol” E-607 01
Ethanol (85%) 58.0
Above Concentrate 50%
Propellant 12/114 (40/60) 50%

+n-(Acylcolaminoformylmethyl) Pyridinium Chloride

Clear Liquid Deodorant

Benzalkonium Chloride 2

SORBO 5

Alcohol, SD-40 50

Water 43
Procedure:

Mix the ingredients.
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Flammable Chemical, 437
Pressure, 437
Hydrophilic Ointment, 424

I

Incompatible Chemicals,
433435

Insect Repellants, 400—403
Aerosol, 401—402
Lotion, 402

Isopropyl Ester Based
Formulas, 311

Isopropyl Ester Lotion,
311-312

dJ
Jelly Shampoo, 73
L

Labelling, 440—441
Laboratory Equipment,
441—-454
Balance, 447
Ball Mill, 453
Beaker, 442
Blender, 444
Colloid Mill, 452
Distilling Apparatus, 449
Filtering Equipment, 443
Flint Grinding Pebbles, 453
Hammer Mill, 451
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Heater, 446
Homogenizer, 445
Hydrogen Ion Comparator,
450
Labels, 449
Mortar and Pestle, 445
pH Indicators, 450
pH Meter, 451
Propane Burner, 446
Scales, 447
Sieves, 450
Spatula, 443
Stirrer, 444
Test Tube Brushes, 442
Test Tube Clamps, 442
Test Tubes, 441—442
Thermometer, 448
Water Bath, 454
Leg Makeup, 244—245
Lip Gloss, 229233
Lip Pomade, 229
Lip Rouge, 228
Lipstick, 222-228
Lipstick, Base, 228

M

Makeup, 201—-247

Mascara, 219222

Massage Fluid Cream, 419—
420

Materials, Where to Buy,
454—456

Milk Face Lotion, 302

Mineral Oil-Beeswax Cream,
319

Mineral Oil Cream, 317318
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Mineral Oil Lotion, 315316,
318—319
Moisturizing Cream, 283—
286
Emulsifier-Free, 286
Moisturizing Lotion, 286—
288
Protein, 286
Mouthspray Refresher, 323
Mouthwashes, 321-323
Mustache Wax, 419

N

Nails, 416—419
Cuticle Remover, 418
Cuticle Softener, 418—419
Enamel, 417
Lacquer, 416
Polish Remover, 417—418
Neroli Synthetic, 346—347
Night Cream, 288

0]

0il, 345—346
Amber, 346
Clover Flower, 345
Cyclamen Flower, 345—
346

P

Pearly Body Lotion, 293
Pearly Creme Lotion, 292—
293
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Perfumes, 337-340, 349—
350
Aerosol, 338
Foam, 339—340
Imitation, 338
Powder, 349—350
Solid, 337
Stick, 340
Permanent Wave, 9798
Petroleum Absorption Bases,
313-315
Petroleum Based Formulas,
312-313
Petroleum Cream, 312—-313
Petroleum Lotion, 313
Petroleum, Washable
Anhydrous, 312
pH Indicators, 426
pH Values, 426
Pigmented Cream, 305
Pomade, 145
Preshave Products, 3562—356
Beard Softener, 353
Pre-Electric Shaving
Lotion, 354—356
Talc Stick, 353
Pressure Hazards, 437
Protective Creams and Gels,
294—296
Composition and Func-
tion, 294
Protective Skin Gel, 265—
266
Protein Lotion, 301

R

Roll-On Antiperspirants, 10—14

Rouge, 201—203
Gel, 202
Paste, 201

S

Sachet, Cream, 348—349
Sachet, Lotion, 347—348
Safety, 436—440
Sanitation in the Laboratory,
438
Shampoo, 26—95
Aerosol, 86—87
Antidandruff, 8790
Clear, 35, 39—40
Coconut Oil, 84
Color, 9192
Concentrate, 52—62
Conditioning, 84—85
Creamy, 41-44, 63—64
Dry Powder, 82
Dye Base, 92
Egg, 80—81
Gel, 6470, 72
Henna, 92—93
High Viscosity, 44—45
delly, 73
Lanolin, 74
Liquid, 2791
Lotion, 74
Milk, 81
Olive Oil, 83
Paste, 50—51
Pet, 93—94
Protein, 75—79
Simple Oil, 83
Soap-Detergent, 36
Viscous, 46—49



INDEX

Shaving Creams, 356—374
Aerosol, 356—367
Brushless, 371373
Lather, 367—370
Protein, 361
Self-heating, 363367
Women'’s, 373

Shaving Gel, 373

Shaving Preparations, 352
380
Preshave Products, 352—

356

Skin Balm, 303

Skin Cleanser, 189—191
Biostatic, 190
Creamgel, 191
Liquid, 189

Skin Cream, Enriched, 303

Skin Lotion, Antiperspirant,
2425

Soap Antibacterial, 421—422

Stearic Acid Based Formulas,
305-307

Stearic Acid Cream, 305306

Stearic Acid Lotion, 306—
307

Stearyl Alcohol Cream,
307-308

Stearyl Alcohol Lotion, 308

Sunscreen Products, 381—
395
Aerosol, 393 .
Antiperspirant, 394
Composition and Func-

tion, 381382
Cream, 388—390
Gel, 394
Lotion, 390—394
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Milk, 394
Suntan Products, 382—388
Cocoa Butter, 384
Cream, 382—-384
Gel, 387
Lotion, 384—387
Stick, 386
Water Resistant, 386

T

Talcum Powder, 350—351
Aerosol, 351
Temperature Conversion
Tables, 430—432
Toothpaste, 325—335
Aerosol, 332—-334
Clear Gel, 334
Low Foam, 331
Luster Polish, 328
Tube, 334
Tooth Polish, 336
Tooth Powder, 335
Ammoniated, 335
Trademark Chemicals, 464—
467
Trademark Chemical Manu-
facturers, 461—463
Turtle Oil Cream, 302

\%

Vanishing Cream, 304

Ventilation in Laboratory,
438

Vitamin Ointment, 425

W

Wig Luster Spray, 115












