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Thioglycolic & Thiodipropionic Acids & Derivatives
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how would you like yam

to have these advantages?

A clear detergent shampoo wi.th.u-true
natural oil and lipid soluble emollient

A clear shampoo with reduced eye sting,
reduced eye irritation

A clear shampoo tliat will condition dry and
damaged hair

A dear shampoo containing water-insoluble
bucloripstats or dyes -

A clear,erhpllieitt"Wanipob with eXcpMent
foam dtaracterotics SNy

now, create all these advantages with

SOLUBILIZED LANTROL™*

W rite or phone for full detailson thisnew approach toformulating
clear detergent systems; not only for true emollient shampoos,
low eye sting baby shampoos, anti-dandruff shampoos and hair

tints, but also for antiseptic hand cleaners, surgical scrubs, etc.

Lantrol is research tested— write for reports

C Meormido a i lcorp». 1501 West Elizabeth Avenue, Linden, N.J. 07036
Telephone (201) 925-7500

CANADA: Frank E Dempsey & Co. Ltd., 47 Davies Ave., Toronto 8, Ont.
ENGLAND: Cyclo Chemicals Ltd., Mansfield House, Strand, London, W.C. 2
FRANCE: SAC.., 12 Rue Le Chatelier, Paris 17e

GERMANY: REWO. Chem Fab GmbH,, Steinau Kreis Schltichtern
MEXICO: Productos Lindest, AP. 295, San Bartolo Naucalpan
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As the lilting song of a lark flung against the sky enchants the ear . . . the
onique essences provided by Florasynth can create a fragrance — EXCLU-
SIVELY YOURS —that will weave a magic spell. The imagination . . . coupled
with the knowledge of our technical staff is yours to command. We hope you

will call upon them soon!

UNPARALLELED CREATIVITY
IN THE WORLD OF FRAGRANCE

EXECUTIVE OFFICE: 900 Van Nest Avenue, N.Y. 62, N.Y., Chicago 6, Los
Angeles 21, Offices in all Principal Cities. Agents in all Principal Countries
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we help you meet today’s rigid requirements for

e cosmetic safety and performance

e new drug applications

= federal hazardous substances labeling

Industrial
Biology Laboratories, Inc.

serving the food, drug, cosmetic and chemical

industries for over 50 years

with an entire range of laboratory
and consultation services

e preservative systems e clinical pharmacology < toxicology
e pharmacology < microbiology < biochemistry e chemistry
e patch testing < liaison with federal regulatory agencies

For brochure and price list write:

Industrial Biology Laboratories, Inc.
22 N. 36th St., Phila., Pa. 19104 = 215-EV 6-3668
Representatives: New York, New Jersey and Washington, D.C.
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Emulsion stabilizer?
Suspending agent?
Gum modifier?
VEEGUM® is all of these—and more!

Veegum is a binder, disintegrating agent, viscosity modifier and thickener. It
imparts thixotropy, improves spreadability and adds cosmetic elegance to for-
mulations. Do you have a specific emulsion, suspension, tableting or other
formulating problem Veegum can help you solve? Write us on your company
letterhead and we will send you our 32-page Technical Bulletin #44F
containing 35 formulas illustrating the use of Veegum. Samples for
experimental work on request. R. T. VANDERBILT Company, Inc.,
Specialties Department, 230 Park Ave. New York, New York 10017.
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Valdora

$8.85 per Ib.

a fresh, modern complex for
regular and aerosol applica-
tions — ideal for perfumes,
colognes, hair preparations,

creams and lotions.

A request on your firm’s letterhead for a

sample of Valdora will be filled promptly.

New York Office: 507 Fifth Avenue, MU 7-5133 / Detroit: 14812 Alma Avenue, LA 7-5018 / Chicago: 2141 West
Touhy Avenue, 764-8668 / Compagnie Parento, Limited, 70 Mack Avenue, Scarborough, Ontario, Canada, 694-1123
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W hat every fatty acid
user needs.

, Methods

a,.d | esting
tests

coV sett.

Vit
ATO \O©

We’'ll sendyou one free.

a. gross

& COMPANY, INC.

Manufacturers since 1837
Subsidiary of
MILLMASTER ONYX CORPORATION'
295 Madison Avenue (

New York, NY. 10017

Write or call (212) MU 3-7361 for your
copy or help with any fatty acid problem.



Send for your copy of our new catalogue GUIDE FOR THE PERFUMER to-day

Sole selling agent for the United Kingdom and Eire

P. T. Petley & Co. Ltd.

9 St. Cross Street, London, E.C.I

B FRO ~TH E FRS. IN C.
Telephone: HOLborn 4771 76 NINTH AVE., NEW YORK, N.Y. 10011

for creative perfumery



A Firmenich perfume technician implements
creative perfume directions established by one
of Firmenich’'s creative perfumers. More than
3000 components are available for developing
the individualized fragrance.

The Cosmetic Application Laboratories test the
stability of a Firmenich perfume in our client’s
cosmetic preparation, toiletry, aerosol, or soap.
Accelerated, high and low temperature tests, are
conducted. One of many steps in “custom-test-
ing" fragrances in the end product.



THENEVHEDIAREES FIR ARVENGH INERRIRNED UNTED SIAES
1S NI\277 FERK ARNENE W ATY.

These comprehensive facilities are dedicated to
all Firmenich clients.

Now in midtown Manhattan, Firmenich creative
and application laboratories are available to the
fragrance industry's executive, marketing and
technical staffs. Flere every perfume marketing
activity is performed — creation, application,
physical end product testing and expert panel
study to insure consumer acceptance.

As the fragrance industry has changed over the
years, so has Firmenich. Today's consumer
marketing trends require the “tailor-making”
of a perfume specifically for the customer’s

Aerosol filling equipment provides “pressure”
and “cold-fill” methods. New perfume in aero-
solized toiletries creations are tested for use in
aerosol bottles or metal containers.

needs. It is at this that Firmenich excels.

You will find a visit to these new facilities most
rewarding. In addition to the complete care
devoted to technical and scientific efforts, you
will experience an atmosphere conducive to
true creativity.

FIRMENICH Incorporated <« 277 Park Avenue = New York

N Y. 10017 «Telephone (212) 826-6060 «TWX 212-640-4446

“Hrmenich,

Firmenich fragrance experts meet in a special
odor-free perfume panel room—often with dele-
gates from a client company to carefully evalu-
ate the aesthetic value and consumer appeal of
new perfume blends.
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application

LANOIL liquid lanolin

a pure fluid fraction of larolin — oail soluble
— uwsed as a nmisturizer, skin lubricant, W/0
emulsifier.

LANTOX 55 water soluble lanolin

an ethoxylated larolin — in 50% solution ad
in anhydrous solid form — recommended for
use as emulsifier, wetting agent, solubilizer, dis-
persant, absorbent and anti-irritant.

LANOLIN ALCOHOLS

the unsaponifiable fraction of larnolin. A power-
ful W/O emulsifier possessing high cholesterol
content.

STERALCHOL

an anhydrous alco-sterol base composed of rich
cholesterol and other valuable sterols in liquid
foom A primary emulsifier in W/0 emulsions,
a secondary emullsifier In O/W emulsions. Serves
a a nontacky skin softener, nmisturizer, lubri-
cant, envllient, penetrant and counter-irritant.

LANOLA 90

a self-emulsifying landlin providing highest de-
gree of water dispersibility and absorption prop-
erties. Achieves milkwhite emulsions with dl
proportions of water.

SAMPLES ON REQUEST
SEND FOR TECHNICAL LITERATURE

THE LANAETEX PRODUCTS, INC.

manufacturers of lanolin and lanolin
derivatives for over a quarter century

151-157 THIRD AVENUE e« ELIZABETH 1, N. J.
PHONE (Code 201) 351-9700
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In the evolution of a promising
beautiful fragrances are conceived
upon ingredients of the highest qu
finest laboratory facilities employin
of scientific technigues an

extensive and continuing

knowledge of consumer

research,

requirements

essence from which
Verley insists

ality utilizes the
g the most advanced
4 possesses, through
a comoprehensive
The materials used

in the creation and production are carefully screened
the resulting compounds precisely checked and per-
formance tested in control and application laboratories
Objective evaluation of a fragrance through reliable
panel procedures assures a  market acceptability of
Verley comopounds
Add to this unparalleled heritage the endless search for
unique and provocative fragrances the capture
then the subtle blending of rare and elusive qualities
that embody the perfume long remembered and cherished
Each scent developed solely to perform and fulfill
the function for which it was created insuring the
full aromatic expression and acceptance of your product

for unparalleled fragrance
for your product...

... for the expression

check with the man from VERLEY

A \Y y

1375 EAST LINDEN AVENUE
N J: WAeeh 51106 N

1018 S WABASH AVENUE
10325 LONER AZUSA ROAD

b e r t e r I e

& company

= LINDEN, NBEW JERSEY
Y. Muray Hill 33331
CHCACGO 5, ILLINOIS
TEVMPLE ATY, CALIFORNIA

AROVESCENCE INC

10 RE FERGOESE -

PARS 16 ARANCE
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Pioneer Developers
and

Largest Producers
of

LANOLIN
DERIVATIVES

ALCOLANS - asanesofself—errdsfylrg,
larolin cerivative absorption bsess
whitew/o enulsions dotained n%e
addition of water —see ProdLct

CERALAN —tre aloohol fra:umof
larolin. Contains 30% free dolesterdl.
Emusifier, endllient and wio stahilizer —
s Procct Buletin 37

ETHYLAN —an aoool-soluble
PR Wi it s
|meesespiast|utyof P\/I?ftifr?sa"pi
sheen to heir —s2e Product Bulletin
ISOPROPYLANS - asaries of liquid
erollients containing 33% to 50% larolin
For aerosol oosietic preparatiors
—se Product Buletin 46

LANAMINE —aatsuuteddkyi anire
of selected larolic acids. For
shaving soes—see Prodct Bulletin b

IN —aoeramsdealed
pure laolin

|
:3|asl1<:|tytnllpglm15 gwtmNpa"uIS.
ge% Bliean g 0"

LAI\IOG%S—Fa;sra‘rmchorvﬂa'-siLue
gyuxyd ere landlirs. shapos,
r conciitiones, lotions —see Prodlct
Bulletin 46

LANOGENE - aliquid larplinfraction
Enrollient ad plasticizer for hair sets,
lotiors, lipstids —see ProdLct Bulletin 28

LANOSOL —a oolloidal suspersionof
DR Wi i i oyt
ons in -
geew Product Bulletin48
STEROLAN—anoil salLble,
water-dspersible, nonionic |Iq]d larolin:
sterdl sufectant. Senes tfurcti
jpurpose of emusifier, endllient ad

[peretrant in cosnetic and
emusios—s= Pruint letin 47

Product Bulletins on Request.

ROBINSON WAGNER CO., INC.
628 Waerly Aene, Mamaroneck NY.



Perfume creates an image...

An air of mystery or the sweetness of femininity...
each must possess the indestructible look of self-assurance.
You help to create the Image she desires by offering
her D&O’'s enchanting fragrances.

D odge ft? O lIlcott I n c.

SEVENTY-FIVE 9TH AVENUE « NEW YORK, N.Y. 10011
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The problem...emulsification!

(and Atlas solves at least 16 problems like this every month)

How to incorporate that new ingredient into your emulsion prepara-
tion so it won't separate out? How to increase the shelf-life of your
product? How to make creams and lotions easier to spread, less greasy
in feel—and either washable or water-repellent, as desired? How to mix
components that are ordinarily immiscible?

Our Laboratory works on emulsification problems like this every
day. Some come to us by phone. Some by letter or wire. Some from
our lab-trained salesmen, who can often give you immediate answers
themselves.

Over 25 years of emulsion problem-answering service is distilled
into our literature—Catalogs, Guides and Formularies. In many cases,
you'll find practical answers to your emulsion problems right there.

This unique “lab-personal call-literature” service is one reason why
industry leaders come to Atlas when they have application problems
in any of our product areas.
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Your own development facilities

are augmented by Atlas labs!

Here's an Atlas service that goes far beyond merely taking orders
for Atlas products!

Our labs specialize in showing customers how to use polyols and
surfactants to their own best advantage—your top source of polyol and
surfactant information for the cosmetic industry.

Small-scale batch production of lotions, creams, toothpaste, and aerosol products facilitates study
of polyol and surfactant effects on stability, skin-feel, physiological characteristics and many
other properties

ATLAS PRODUCTS FOR COSMETICS...
SORBO® Sorbitol Solution, USP, humectant & vehicle.
SURFACTANTS

ARLACEL® and SPAN® sorbitan fatty acid esters.
ARLACEL® monoglycerides.
BRI1J® polyoxyethylene fatty ethers.
MYRJ® polyoxyethylene stearates.
TWEEN® polyoxyethylene sorbitan fatty acid esters (polysorbates).
SOLUBLE LANOLIN DERVATIVES
SOLUBLE BEESWAX DERIVATIVES

YOUGETSIMETHNG EXTRAWHEN YOUBUY FROM

CHEMICAL INDUSTRIES, inc.
CGHEVICALS DMSION =WILMINGTON CH.. 1989

AL . <
VIFKTii ANKLT.d niCWI
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Croda has all the makin’s!
POLYCHOLS for Lanolin-rich gels of highest emollience
Polyoxyethylene ethers of lanolin Alcohols
VOLPOS for Odorless, water-white gels \
Polyoxyethylene oleyl ethers

U

CRODAFOS for Firm clear gels at lowest solids contents
Anionic Phosphate Surfactants

ALL WILL GEL MINERAL OIL AND OTHER USUAL VEHICLES
AT EXTREMELY LOW EMULSIFIER TO OIL RATIOS
SKLIRO Distilled Lanolic Acids

SUPER HARTOLAN Distilled Lanolin_Alcohols
Essily solubilized superfatting and conditioning agents.

New York London Are you receiving Croda's available:
C rod a wmian ousseldort information bulletins— O HARTOLAN &

"LAMBS TALES" regularly? PR HARTALAN
If not, write now for SOLAN
this valuable information. %%

Croda Inc. S<]JFD

51 Madison Ave. SEND FOR SAMPLES ;

New vork. AND LITERATURE! Lan Fly Adds

MU 3-3089

0 VOLPO
Subsidiary: Humel Larolin Corp,, 185 Fourdry St, Neverk 5, N Y. o ERisd St 64)
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Topically Speaking—

Why Not ROBANIZE Your Product?

ROBANES:
G»Hn

Purified Hexamethyltetracosane, Squalane

Liquid vehicle NATURAL to skin and sebum

A NATURAL adjunct to dermatologicals, topical pharmaceuticals
and cosmetics

And Emulsify it with—

CAROLATE®

CETYL PALMITIC ALKYLOLAMI1DE

Self-Emulsifying Spermaceti-Amide
The satiny feel

The most desirable properties and structure of Spermaceti
and Cetyl Alcohol combined in an emulsifiable form.

ROBECO CHEMICALS, INC

51 Madison Avenue New York, N. Y. 10010

212-683-7500

®Reg. U. S. Pat. Off. Technical data available



The ability to "zero-in”
on exacting specifications

-rom time to time, customers ask us to
modify one or more characteristics of our
egular grades of White Mineral Oils or
~etrolatums to meet their special require-
ments. Because of our long experience
r the refining of high quality petroleum
oroducts, the flexibility of our refining
orocesses, and our willingness to give
onscientious attention to minute details,
~enn-Drake is uniquely able to “zero-in”
mn such requests. The more exacting the
«quirements, the more valuable this
apability becomes; it is a service that
many of our customers find profitable.

When you use Penn-Drake White
mlineral Oils vnu will find that their hioh

quality protects the quality of your
finished products; their dependable uni-
formity smoothes production; our precise
refining techniques assure strict ad-
herence to your specifications.

If your requirements are becoming
more exacting and you want white
mineral oils and petrolatums-—regular or
special—that you can depend on, get in
touch with Penn-Drake!

For complete information, tell us what you have in
mind-in a letter, telegram, or if the need is urgent,
telephone wus collect. Pennsylvania Refining Com-
pany, Butler 29, Pa. Branches: Cleveland, Obhio;
Edgpwater,. N. J.; Los Angeles, Calif.; Tokyo and
rei “fin

f

X-

pern -drain

WHITE MINERAL OILS
PETROLATUMS



This graceful racing sloop, skillfully manned by crewmen who are masters of the sail-
ing arts, is an example of truly outstanding performance <« At Pleuroma, the highly
specialized skills and imaginative talents of world-renowned perfumers, combined
with the finest technical and chemical facilities available,originate and create exciting
fragrances that make your products unique ... desirable ... memorable.

L B U R 0 M A

43-23 Thirty-Seventh Avenue, Long Island Gity, New Yok / Chicago = London = Paris = S0 Paulo
A DIMISION G- UNIVERSAL AL PRODUCTS GOMPANY



A PROUD TRADITION OF SUPERIOR SERVICE TO THE PERFUMERY NDUSTRY

roure-dupont

new york Chicago hollywood

the United States and Canada for SOCIETE ANONYME DES ETABLISSEMENTS ROURE-BERTRAND FILS et JUSTIN DUPONT
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Serving the Cosmetic
and Pharmaceutical

Industry for Over 35 Years

T E G | N The ESTER-BALANCED
Self-emulsifying  glyceryl monostearate
for anionic, neutral or alkaline systems.

TEGACID REGULAR

This unique ESTER-BALANCED  self-emul-
sifying glyceryl monostearate for cationic
systems, produces emulsions having prime
cosmetic elegance.

T E G |N P The ESTER-BALANCED self-
emulsifying propylene glycol monostearate for
anionic, neutral or alkaline systems.

TEGACID SPECIAL

The ESTER-BALANCED self-emulsifying gly-
ceryl monostearate for anionic, neutral,
acid or alkaline systems.

TE G IN 515 the estereaancen
non-self-emulsifying glyceryl monostearate for use
with auxiliary emulsifiers and as a thickener and
stabilizer.

T E G O S E PT S The universally used

Parabens and other esters of P-Hydroxy-
benzoic acid. USP and Technical. Methyl,
Ethyl, Propyl, Butyl.

Ask about our new customer service facilities

e Technical laboratory service ¢ Formulations assistance
« Pilot run lab tests

DEPEND ON GOLDSCHMIDT FOR TRIED AND TESTED PRODUCTS
Write For Data and Samples

Goldschmidt Chemical Corporation

147 Waverly Place = New York, N. Y. 10014 « CHelsea 3-4792
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— m N Affiliates

Schimmel International Ltd., Slough, England
Schimmel do Brasil, Ltda., Sao Paulo, Brazil
SOPAS, s.a.r.1., Grasse, France



with a strong inclination...

to create exciting aromas...

and you're looking for facts on

synthetic aromatics, write us.

Send me product descriptions, /
classifications, and suggested ROCHE
formulations for Roche aromatics.

NAME
TITLE
COMPANY.

ADDRESS-

Aromatics Division,
Hoffmann-LaRoche Inr Nutlpv N i
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only M IRANOL offers
IONICALLY BALANTCED
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fective conditioner, lubricant
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Melts at body temperature to
form a nongreasy protective
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SYNOPSES FOR CARD INDEXES

The following synopses can be cut out and mounted on 3 X 5in. index cards for reference,
without mutilating the pages of the Journal.

An improved method for testing the safety of hair dye preparations: Steven Carson,
Myron S. Weinberg and Richard Goldhamer. Journal of the Society of Cosmetic
Chemists 16, 747 (1965)

Synopsis— The Draize procedure for subacute dermal studies in rabbits was com-
pared with a modified procedure in which certain of the critical parameters were
modified for the evaluation of oxidation-hair dyes. These included limitation of the
duration of contact to one hour, clipping the hair to | to j inch instead of complete
depilation, and thorough washing of the application sites after the one-hour contact.
The results revealed that the modified method was equally sensitive with respect to
the toxicological parameters examined. A further modification was employed in
which the sites of application were excised and analyzed for hemoglobin content as an
index of erythema. Addition of this procedure made it possible to detect effects
within one hour of application. Significant differences were demonstrated between
the irritation potential of 3 and 12% hydrogen peroxide.

Principles of consumer product testing: Jean F. Caul and Shirley A. Raymond.
Journal of the Society of Cosmetic Chemist 16, 763 (1965)

Synopsis—After a review of the basic features of consumer panel testing, the re-
quirements for a discriminating panel are described. The utility of this panel,
especially in combination with a “Use Profile,” is demonstrated with several ex-
amples. It appears to be entirely possible to relate consumer findings to laboratory
measurements. Such data can guide reformulation or may be the go-ahead signal
for marketing of the product.
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The reaction of «-hydroxymethyl ketones with skin and amino acids: Karl Laden
and R. Zielinski. Journal of the Society of Cosmetic Chemists 16, 777 (1965)

Synopsis— The reaction of dihydroxyaectone and various «-hydroxymethyl ketones
with callus, amino acids, and bovine scrum albumin has been investigated. The
reaction of callus and amino acids with «-hydroxymethyl ketones to produce colored
products appears to be a general one. In addition, there is a suggestion that the
reaction is enhanced if electron withdrawing groups are attached to the a-hydroxy-
methyl ketone. The failure of various analytical schemes to detect the presence
of these ketones in callus suggests that although in some cases relatively intense
color is produced very little material has actually reacted with the callus.

Identification of surface active agents as trimethyl silyl ether derivatives by gas
chromatography: Robert Suffis, Thomas J. Sullivan and William S. Henderson.
Journal of the Society of Cosmetic Chemists 16, 783 (1965)

Synopsis— A method is presented for the analysis of some nonionic surface active
agents by gas chromatography. The components of these agents are converted to
their volatile trimethyl silyl ether derivatives prior to analysis by reaction with
hexamethyldisilazane and trimethylchlorosilane. The volatile derivatives of the
surface active agents may then be easily separated by gas chromatography. This
procedure has been found to be applicable to a variety of glycol esters and sorbitan
esters which are frequently utilized in cosmetic and toiletries formulations. In
addition, the method could be utilized to provide information concerning the chem-
ical properties of a surface-active agent. Rapid analysis for mono-ester and di-
ester concentrations, free glycol, and fatty acid composition is possible through use
of this technique.

CORRECTED SYNOPSIS

Approaches to a prophylaxis of skin aging: Margot Ippen and Hellmut Ippen.
Journal of the Society of Cosmetic Chemists 16, 305 (1965).

Synopsis— It is shown that smoking has a deleterious effect on skin condition and
that this effect can be differentiated from that of damage by sunlight. Smoker’s
skin is identified as skin which suffers from loss of "turgor" and shows signs of
flabbiness; in addition, the color of the smoker’s skin is pale, with a grayish hue.
Dermatological examination of 224 women up to now shows moderate correlation
between their smoking habits and the appearance of their skin, as defined above.
By contrast, smoking seems to have only a very minor effect on the skin of male
smokers.



New York Chapter Award 19614

Shown from left to right are Mr. Herbert Edelstein, New York Chapter Awards
Chairman, presenting the Chapter Award to Dr. Thomas F. McNamara, Miss
Marianne L. Steinbach, and Mr. Benjamin S. Schwartz

During the September 9, 19(55, meeting of the New York Chapter,
the authors of the best paper presented before the New York Chapter
of the Society of Cosmetic Chemists during the year 19(54 were honored.
Dr. T. McNamara, Miss M. Steinbach, and Mr. B. Schwartz of the
Warner-Lambert Research Institute received certificates and a cash
award. The award winning paper is entitled “Substantivity of Anti-
microbials on Skin” and was published in the Journal of the Society
of Cosmetic Chemists (16, 499, 1965).
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New Y ork Chapter Honors

Outgoing Chairman

Mr. Charles Fox, right, presents plaque to Mr. Henry Maso in recognition of his serv-
ice as 1964 chairman of the Society of Cosmetic Chemists, New York Chapter, at the
October 13, 1965 monthly meeting
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International Federation

of

Societies

of

Cosmetic Chemists

The Fourth Congress of the I. F. S. C. C. will take
place in Paris in June, 1966.

The “Société Francaise de Cosmétologie” has created
a scientific Committee consisting of:

Dr. Ir. Yelon
Ir. Jean Morelle
Dr. Collin

This Committee wishes to receive conference papers
before January 31, 1966.

Each paper can be typed in the original language of
the speaker. The French Committee will take care of
the translation in English, French and German.

General Secretary

Dr. P. A. M. E. van Velzen
Scheveningseweg 62

The Hague, The Netherlands
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An Improved M ethod for Testing

Preparations

STEVEN CARSON, Ph.D.,, MYRON S. WEINBERG, Ph.D., and
RICHARD GOLDHAMER, B.S.*

Presented November 4, 1964, Vew York City

Synopsis—The Draize procedure for subacute dermal studies in rabbits was compared with
a modified procedure in which certain of the critical parameters were modified for the evalua-
tion of oxidation hair dyes. These included limitation of the duration of contact to one hour,
clipping the hair to hi to K in. instead of complete dépilation, and thorough washing of the
application sites after the one-hour contact. The results revealed that the modified method
was equally sensitive with respect to the toxicological parameters examined. A further modi-
fication was employed in which the sites of application were excised and analyzed for hemo-
globin content as an index of erythema. Addition of this procedure made it possible to detect
effects within one hour of application. Significant differences were demonstrated between
the irritation potential of 3 and 12% hydrogen peroxide.

Introduction

Irritation is manifested by a tissue system in response to stimuli
of either exogenous or endogenous origins. The characteristic reactions
include rubescence (erythema), edema, inflammation, and possible im -
pairment of the integrity of the associated vasculature, with necrosis
and tissue degradation if the stimulus is sufficiently intense or prolonged.

In this report, two dermal test procedures employing rabbits have
been compared for their utility in the evaluation of systemic safety and
irritation potential of oxidation hair dyes. One of these methods, origi-
nally described by Draize (1), has been widely applied to the testing of

cosmetics, topical pharmaceuticals, and industrial or agricultural chemi-

* Food and Drug Research Laboratories, Inc., Maurice Avenue at 58th Street, Maspeth,
New York.

a7
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cals. A modified test procedure was used which more closely approxi-
mates use conditions. Oxidation hair dye formulations characteris-
tically contain ammoniated bases which for use are mixed with an ap-
propriate quantity and concentration of hydrogen peroxide. These
dyes are used under specified conditions which include limited contact
with the hair, followed by thorough shampooing and immediate rinsing.
These conditions are employed both in the home and in the beauty salon.

In the Draize test prolonged (six-hour) contact is maintained with
the test material by means of either a rubber dam or plastic sleeve

wrapped around the trunk of the rabbits. The condition of the skin is

TABLE 1
Evaluation of Skin Reactions

Erythema and Eschar Formation
No erythema
Very slight erythema (barely perceptible)
Well defined erythema
Moderate to severe erythema
Severe erythema (beet redness) to slight eschar formation (injuries in depth)

A DM WDN R O

Total possible erythema score

Edema Formation
No edema
Very slight edema (barely perceptible)
Slight edema (edges of area well definedby definite raising)
Moderate edema (raised approximatelyl mm.)
Severe edema (raised more than 1 mm. and extending beyond area of exposure)

A DMNWNRO

Total possible edema score

scored daily in accordance with Draize's grading system (Table 1) for
evaluating skin reaction, whereby emphasis is placed on the degree of
edema, erythema, and eschar formation.

Under these test conditions, in which daily (5 days per week) applica-
tions to the abraded skin are made for (j hours for 21 days, or to the in-
tact skin for 90 days, even the most innocuous materials elicit adverse
changes in the skin of rabbits. As a result of this treatment regimen
the skin becomes dry and scaly, cracks, and thickens, with subsequent
sloughing. Relatively large body areas become denuded, but regrowth
of hair is generally observed in these areas. Since the test procedure
precludes washing of the application area, it is intrinsically responsible
for many of the physical changes observed. The effects due to any
active components in the formulation are superimposed on these back-

ground reactions.
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As a consequence, serious doubts have arisen concerning the validity
of such exaggerated exposure conditions. The problem is compounded
in the case of formulations which contain active ingredients where the
dosages recommended are based on multiples of the human dosage.
These are often scaled to 1, 3, and 10 times the human dose on a mg. per
kg. body weight basis. The higher dosages often require volumes of
test material considerably greater than can be applied to the trunk of
the rabbit in single applications. When the total dose is placed under
the plastic sleeve, the quantity of test material in direct contact with
the skin is considerably less than if the same total quantity were applied
as a thin layer covering the entire trunk. To avoid this problem of
dosage, many workers administer the total dosage as a series of divided
doses. These volumes are without doubt unrealistic in relation to the
total body surface of the animal.

Recently, the Food and Drug Administration reviewed a protocol
prepared by a group representing manufacturers of hair dyes. This
group submitted a realistic procedure for evaluating oxidation hair
dyes which bore a closer relation to the conditions of use. The results
of several studies employing the original and modified procedures are
covered by this report.

Characterization of the irritation response is one of the single most
important criteria in these studies. Up to this time, only the Draize
scoring procedure and subsequent histomorphological evaluation of
tissue pathology have been applicable. The Draize system is an at-
tempt to reduce subjective evaluations to numerical terms. Micro-
scopic examination, a critical aspect of the total assessment, has serious
limitations in terms of differentiating subtle differences in response.

A new procedure was employed which quantitates the inflammatory
changes associated with irritation in terms of the fluids and cellular
elements present at the application sites. It reflects the increased
numbers of erythrocytes present due to the increased leakage through
the capillaries and possible impaired integrity of these vessels. Frank
hemorrhage is not required for definition. This procedure has re-
vealed differences in the tissue fluids where no discrete visual evidence

of erythrocytes had been noted.
M ethods

These modified procedures were designed to approximate normal
usage patterns. Adult albino rabbits weighing between 2 and 3 kg.

were distributed into groups of 10 animals equally divided as to sex.
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On the day prior to the initiation of applications, the dorsal hair was
clipped to a length of % to y* in. with an electric clipper, care being
taken to avoid nicking or abrading the skin. One group served as the
control, receiving all preliminary preparations without treatment.
The ¢(»-phenylenediamine-resoreinol (P.P.D.-R.) type dye-peroxide mix-
ture was prepared in accordance with label directions, all dilutions
being discarded after a single use. Two graded concentrations of the

mixture were applied within 20 minutes of preparation. The contact

Figure 1. Standard values of rabbit blood cells-ealibration curve
for alkaline digestion procedure

time was fixed at 60 minutes. At the end of this exposure period, the
dye mixture was rinsed off with lukewarm water. Four milliliters of a
commercial shampoo intended for use after dye application was spread
over the dyed area, worked into a rich lather, and then rinsed with luke-

warm water until all traces of lather were gone. The rabbit was then
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TABLE 11
Primary Irritation Scores— Prolonged (6-hour) Daily Contact with P.P.D.-R. Dye + H>0»

Multiple
of Human Rabbit 0 7 14 21
Dose No.
Scores
0 1 0 0 0 0
2 0 0 0 0
3 0 0 0 0
Ix 1 0 2 2 2
2 0 2 2 2
3 0 2 2 2
3x 1 0 2 2 2
2 0 2 2 2
3 0 2 2 2
10x 1 0 Died
2 0 2 2 2
3 0 2 2 2

thoroughly towel-dried, and a warm air stream, from acommercial 300-
watt heater equipped with a fan, was directed over the rabbits for
approximately five minutes. This procedure was repeated after each
daily application of the test material. The effectiveness of this two-
stage drying was demonstrated by the significantly reduced incidence
of upper respiratory disease during these long test periods. One-half
the animals were sacrificed 24 hours, and the remainder 14 days, after
the last application; no further treatment was given during these
terminal periods.

Prior to starting treatment, a base line hemogram including hemo-
globin concentration, hematocrit, platelet, and total and differential
leukocyte counts was obtained on each animal. In addition, semi-
guantitative determinations were made for specific gravity, pH, glucose,
protein, and microscopic examination of the sediment of urine. These
were repeated prior to termination after the last application. All
animals that died and half the survivors, which were sacrificed after 20
applications, were autopsied. Nine tissues, lung, heart, liver, kidneys,
spleen, pancreas, thyroid, gonads, and marrow were examined micro-
scopically. The procedure was repeated on the survivors 14 days later,
and target organs were examined.

D ata obtained by this procedure were compared to a series in which
the typical Draize procedure was followed. In this series, a com -
mercially available oxidation hair dye similar to that used in the modi-

fied procedure was used. Groups of 10 rabbits (evenly divided as to



TABLE
Primary Irritation Scores 1-Hour Contact with Graded Concentration H200

/c

12

Application No.

Rabbit No.

Males

N

N

N

N

o

N

No reading was made.

Indicates that hair regrowth was intense.

H =
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sex) weighing 2 to 3 kg. were prepared 24 hours prior to start of applica-
tion. The entire dorsal surface was closely clipped by means of an
electric clipper, removing as much hair as possible while avoiding
nicking or abrading of the skin. The P.P.D.-R. dye-peroxide mixtures
were prepared in accordance with the label instructions and applied five
days a week for six hours to the body surface under plastic sleeves,
following which the sleeves were removed. The excess was wiped off
without shampooing. Skin scores were read daily. The physiological

status of the rabbits was determined prior to and after the last applica-

TABLE IV
Body Weights 1-Hour Contact with P.P.D.-R. Dye + H>02

—Days

Dose Factor No. of Rabbits 0 21 Net Gain
0 5M 2.3-2.6 2.4-3.0 0-1.1

5F 2.5-3.7 2.7-3.9 0-0.9

Ix 5M 2.4-2.7 2.8-3.0 0.3-0.6

5F 2.4-2.9 2.7-3.3 0.5-0.7

2X 5M 2.2-2.8 2.5-3.0 0.3-1.1

5F 2.3-2.9 2.7-3.5 0.3-0.7

TABLE V
Body Weights— Prolonged Contact with P.P.D.-R. Dye + H20

Multiple of Days —'
Human Dose* 0 21 Net Gain
0 1.9-2.1 2.3-2.6 0.2-0.7
Ix 1.7-2.3 1.8-2.5 -0.5-0.6
3x 2.4-2.6 2.4-2.8 -0.2-0.4
10x 1.8-2.6 2.0-2.7%» 0.1-0.2

“ Three rabbits per treatment group (males).
bOne animal died in this group.

tion. Blood and urine examinations were made as above described.
The animals were examined daily, and unusual signs were recorded.
They were sacrificed by over-barbitalization at the end of the 21st day
after 15 test exposures or at 35 days, examined grossly at necropsy, and
tissues and organs examined microscopically with particular emphasis
being placed on the skin and adnexal areas.

From the observations made upon the differential pattern of ery-
thema and injection of the vascular network of the dermal surface, it
was ascertained that the gross scoring of the epidermal surface failed

to reflect apparent differences between products or graded concentra-



754

JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

®Bo

PO

G5 7 d

Sowor
=

Mfa
5X

s X

— (a
0% m

mE

>%

o

3 K ;

00 0O OO

o o Ho
Oo0 o ®©o0o0

00 oOOO

o ©Oou Onu
07 70 ©o

00 00O OO

H
00 o0 OO

o LO&
ZD@%@@F
P o @®B
BY% o 0O
()[4 ]

°B L Bo
Qw58
Bd o 9

1 ® uoe
50 %)(D
7 6 100 7 04
®io 'ff o O

@ @(D(mb
(03 6 fa 06
® ® o B @)04
@A fto OO
00 o .0 ©o0
U Muou oo
«JO0O 0 © 7 0

, 0O
?.bY 8]
0 ©y ©
% ¢ v ¢ ¥ ©
»° »H B8
SR ()

Do 7
G—4\/|$04 ® u
®
B M 912 o
BEM DB 6O
°H° % ny
oM™ o Ou
QM o % £
(1}@7(1) 1

®o o &
H

fa s fa s fa

wu

fal

2 o

~

(0]

B8R

4 EH

>N

faXo

2 E:

o
o
o
o

LO "tf @O 10

10 rtf 10 -tf

MF T
woatd o

@ O Tf ©

88
o g
o8

N QO 00
04 "tf -tf

O H ®o

B = basophils.

monocytes;

M =

eosinophils;

E =

lymphocytes;

L =

polymorphonuclear neutrophils;

One animal died in this group.

Three rabbits per treatment group (males).
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tions of a product. To differentiate these effects, a more definitive
modification of the Ascheim (2) method was used. At autopsy, the skin
was immediately stripped, and plugs 4 mm. in diameter were taken,
using a carbide steel punch or a uterine biopsy forceps. This punch
biopsy material was then placed in IN NaOH for digestion overnight

and examined for alkaline hematin content the next morning. The re-

TABLE VIII
Incidence of Histopatliological Findings'lin Rabbits, 1-Hour Contact with P.P.D.-R. Dye
+ H202

Organ and Findings Incidence

Lungs
Interstitial inflammation 2 2
Focal chronic inflammation 2 2 2
Focal acute congestion 1
Focal thickening of pleura 1
Kidneys
Focal chronic inflammation 1
Testes
Occasional abnormal germinal epithelial cell 1
Brain
Perivascular cuffing 1
Skin—Treated
Chronic inflammation in dermis, focal 1 1 1
Epidermal thickening 1 1 1 1
Hyperkeratosis 1 1
Epidermal inflammation 1
Acute inflammation in dermis 1 1
Abscess in keratotic layer 1 1
Dermal fibrosis
Edema in dermis
Atrophy of adnexal structures in dermis
Acute and chronic ulceration in dermis 2

R = N
=
N

Only positive findings are shown.

suits could be expressed in terms of known erythrocyte counts (Fig. 1)
or compared against standard curves for hemoglobin and expressed as
mg. per 100 g. of skin. The latter alternative was preferred.

Four graded concentrations of aqueous hydrogen peroxide solutions
of 3, 6, 9, and 12% (equivalent to 10, 20, 30, and 40 volumes per cent)

were applied to groups of 10 rabbits each. These materials were applied
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TABLE 1X
Incidence and Severity of Histopathological Findings“ in Rabbits™* Prolonged (6-hour) Daily
Contact with P.P.D.-R. Dye + H22

P.P.D.-R. Dye + H;0,
------------------- Dose, ml./kg./day------------------- -
0 1 3 10

Organ and Findings Incidence

Liver
Focal acute necrosis 1
Focal lymphocytic accumulation 1

Kidneys
Focal chronic pyelonephritis 1
Chronic interstitial nephritis 1

Marrow
Congestion 1

Skin— Untreated 22+, 13+ P+ 22
Epidermal thickening p+

Skin—Treated
Chronic inflammation in dermis 21+ 12+ 24+ 22+
Epidermal thickening p+ p+ 3
Hyperkeratosis u+ 2+ p+ 3B+
Acute inflammatory dermis 13+, HA+
Abscess in keratis layer P+ 14+ 13+
Dermal fibrosis 24+ B+ 22 25+
Telangiectasia in dermis p+ p+ 14+
Abscess in hair follicle D+
Atrophy of adnexal structures in dermis p+ D+
Foreign body material in dermis
Diffuse necrosis in epidermis
Early ulceration

= N

Oonly positive findings are shown.
b Groups of 10 rabbits received each treatment.

once weekly for six weeks using a one-hour contact period. The skin
was stripped at autopsy, a sample prepared for microscopic examina-
tion and another prepared for hemoglobin analysis.

In another series, groups of rabbits were placed on test to compare
the results after 48-hours or two applications, each of one hour’s dura-
tion. A third comparison was based on a single acute continuous 24-
hour application of four commercial oxidation dyes purchased on the
open market and of a vehicle common to each of the bases. These
tests were terminated immediately after the period of application, and

the sites were treated in the manner described.

Results

Primary irritation scores are shown in Table Il for the daily six-hour

contact. The maximum scores were 2 and indicative of slight erv-
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thema. In the Draize system, effects scored as 2 or less are considered
only mildly irritating, products eliciting scores of 2 to 5 are moderate
irritants, and those with scores above (> are considered to be severe
irritants. There was no evidence of irritation in this modified pro-
cedure.

Primary irritation scores for the graded peroxide concentrations are
shown in Table Ill. For this study, samples were applied on each
animal in a randomized fashion so that in every instance each concen-
tration used was placed adjacent to a different concentration.

Comparison of the data in Tables Il and IIl indicates that the in-
tensity of response to oxidative irritants of equal peroxide concentra-
tion is not a function of contact time. This may be due to the rapid
decomposition of the hydrogen peroxide in contact with organic matter
and air.

TABLE X
Incidence— Peroxide Studies, 1-Hour Contact Histopathological Findings in Skin*

Per cent H202

Findings 3 6 9 12
Chronic inflammation in dermis 1+ 4 2 3 3
2 + i
3+ 1
Epidermis thickening 1+ 1 1
Epidermis inflammation 1+ 1
Hyperkeratosis 1+ i 1
Epidermis abscess 1+ 1
Dermal abscess 1+ 1
Dermal fibrosis 1+ 3
2+ i

° Two groups of s rabbits, eacli treated with each concentration.

Examination of a variety of physiological factors failed to demon-
strate any evidence of systemic toxicity, following subacute dermal
applications. The data shown in Tables IV and V indicate no adverse
responses in body weights. No deleterious changes were seen (Tables
VI and VII) in hemoglobin concentration, hematocrit, or total
erythrocyte counts with either treatment groups. The variance in poly:
lymphocyte ratio seen at all levels in the one-hour group (Table VI)
indicates a complete reversal. This is commonly noted in rabbits and
occurs spontaneously in nontreatment groups. Literature values for
the ratio of these two leukocytes confirm the spontaneity of this shift.
Critical examination of the differential slides revealed no change in the
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incidence of juvenile or adult forms, indicating no treatment-related
shift either to the left or right.

The histopathological assessments of the vital organs and of the skin
of rabbits in which the two test methods were employed are shown in
Tables VIII to X. The increase in number of skin lesions characterized
by dermal fibrosis and ulceration in the 4 ml. per kg. group underscores
the usefulness of the one-hour contact procedure for safety evaluation
of this type of formulation. In general, these findings were observed
in one or two rabbits in each group. Therefore, there were no differ-
ences between the treated and control groups or between the two treat-
ment levels. The lack of significant findings in the viscera in both
control and treated groups is indicative of the generally innocuous
nature of the daily shampooing in this species.

TABLE XI
Hemoglobin Concentration in Skin Peroxide Studies, 1-Hour Contact

H:0:2 Concentration, %,

Untreated 3 6 9 12
mg./1o00 Q.
Males
60 230 550 520 330
20 180 230 640 840
10 270 20 220 350
60 230 210 20 330
30 270 270 250 710
10 240 240 470 290
20 230 290 350 290
60 460 340 310 360
Females
50 370 230 180 250
20 510 580 350 430
90 270 320 220 170
10 230 230 250 340
20 220 300 230 170
10 240 210 380 270
<10 200 200 200 270
20 220 500 320 400

The observations (Table I1X) in both the abraded and intact skin
treated for six hours each day appeared to have no adverse significance.
Telangiectasia, atrophy of adnexal structures in the dermis, epidermal
thickening, focal or diffuse chronic inflammation of dermis, hyperkera-
tosis, and occasional ulceration have been frequently seen in control
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groups in both 21- and 90-day tests. The abrading process intensifies
these changes. In these studies, epidermal thickening, inflammatory
responses, and even hyperkeratosis were often noted near or adjacent
to treatment zones. These changes which often appear as a consequence
of the effects induced at the site of application may be seen 1 to 3 cm.
away from a treated or abraded area.

The blood hemoglobin levels in the 3, 6, and 9% H2 2 groups did
not differ from each other. The results of the hemoglobin determina-
tions in the skin biopsies (Table X1) did reveal a significant difference
(p = 0.05) between the groups receiving 3 and 12% H22 This is in
contrast to the histopathological findings (Table X), where the incidence
of these findings failed to indicate any differences related to the con-
centration of peroxide.

TABLE XII
Comparison of Hemoglobin Values in Rabbit Skin at 48 Hours

Depilated Depilated and Clipped in.
(no wash) Abraded (no wash) (wash at : hour)
mg./1o0 Q.
1630 2830 1330
2170 3550 860
2350 3380 950
Means 2050 3250 1050
TABLE XIII
Erythrocyte Counts ( X 10s) Estimated from Alkaline Hematin Analysis of Skin Plugs
(Rabbit)
Dye sample — 1" 2 3 4 5
pH — 9.0 9.7 9.5 8.8 9.3
67.5 95.0 83.0 86.5 85.0
48.5 90.0 74.0 77.5 98.7
40.5 83.0 85.0 81.3 91.3
44.0 73.0 73.0 83.0
Means 51.0 85.2 81.0 79.6 89.6
Saline, pH 8,0 9.0 7.0
67.5 62.5 56.3
41.0 48.0 42.5
33.7 46.3 42.5
Means 47 .4 52.1 45.3

o Product 1 = vehicle for products 2, 3, 4, and 5.
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To ascertain effects at 48 hours, in rabbits treated by both the pro-
longed and the one-hour contact procedures, animals were sacrificed,
the application sites examined, and skin plugs cut and prepared for
hemoglobin analysis. The results are shown in Table XII. Marked
differences in the values were observed between the untreated and
treated skin. In each case, the treatment elicited increased quantities
of hemoglobin-bearing red cells at the sites of application. The quanti-
tative differences suggest that those animals treated by prolonged con-
tact showed the more marked responses.

Data from the comparison of commercial oxidation dye preparations
are shown in Table XI1l. Product “1” was the vehicle for the various
dyes. Products 2, 3, 4, and 5 were dye mixtures to be evaluated. The
vehicle was included in order to assess the effects of the mechanics of the
treatment. All, including product “1,” were prepared with appro-
priate peroxide solution and applied for a one-hour period. The animals
were sacrificed immediately thereafter and the skin subjected to the
alkaline hematin test. For each product, replicate applications were
made to a series of sites. Untreated controls and pH-adjusted saline
were included. Data for these analyses are shown as red cell counts,
read from a standard curve (Fig. 1). The values for products 2, 3, 4,
and 5 are significantly higher than those for product “1,” the vehicle,
the pH-controlled saline, or the untreated skin (Table X1). These
data generally correlated with the edema and erythema seen on ex-
posure of the dermal surface of the skin.

To ascertain whether these alkaline hematin determinations are

SKIN PUNCH

mascerated with
ionic buffer

centrifuged
Supernatant
dialyzed
. -, 1
Residue Dialysate con-
tains no Fe
lyophilized
25% Suspension
~1
Normal electro- Normal electro-

phoretic pattern phoretic pattern
for hemoglobin for serum
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indicative of the presence of blood per se or some foreign protein asso-
ciated with injury, electrophoretic separations were made. The flow
diagram for the procedure is shown in the scheme on page 760. No evi-
dence of any unnatural or foreign protein was observed. The presence of
hemoglobin protein was demonstrated by direct comparisons with an
external standard.

D iscussion and Summary

The modified procedure utilizing the one-hour application resulted
in a marked diminution or absence of the characteristic cracking, thick-
ening, sloughing, and necrosis so often seen with the original Draize
procedure and which do not contribute to the safety evaluation. This
was in large part due to the shampooing and drying of the rabbits after
each daily exposure, thus avoiding drying of the residual test material.
N o significant differences were observed between the two methods being
evaluated as toxicological tools. Not withstanding the similarity of
findings with those of the Draize method, the one-hour procedure has
distinct advantages with respect to utility and extrapolation to hu-
mans. Though both procedures yield comparable results, the one-
hour contact more closely resembles use conditions with loss of sensi-
tivity as a test method. Both procedures, though valuable in ascer-
taining irritation potential, failed to yield the means whereby more
subtle differences between test preparations can be ascertained.

A revised method whereby the hemoglobin content of 4 mm. skin
plugs taken from the application sites was determined by an alkaline
hematin method permitted differentiation between graded concentra-
tions of a hydrogen peroxide solution. Irritation and inflammation
resulting from this contact is associated with the extravasation, through
the capillaries, of red cells and their collection at these inflammatory
sites. Electrophoretic identification of this material as hemoglobin
was made. The value of the modified method as a means of differen-
tiating potentially irritating materials is indicated by the comparison of
commercial oxidation hair dyes and their common vehicle.

(Received May 20, 1965)
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Synopsis—After a review of the basic features of consumer panel testing, the requirements
for a discriminating panel are described. The utility of this panel, especially in combination
with a "Use Profile,” is demonstrated with several examples. It appears to be entirely
possible to relate consumer findings to laboratory measurements. Such data can guide
reformulation or may be the go-ahead signal for marketing of the product.

Introduction

The chemists engaged in the development of new products and
the statisticians responsible for the evaluation of these creations for the
consumer market recognize the many difficulties in designing the perfect
mathematical model for successful forecasting. These obstacles in-
clude considerations of cost and speed and of such concepts as statistical
probability, quota sampling, Rorschach test, computer programming,
decision-making, concept testing, and share of market. Another
difficulty arises from the difference in emphasis between those trained
in the physical sciences and those trained in mathematics, social
psychology, and business. The chemist frequently emphasizes
the product's properties; the mathematician stresses the exact and
deducible relationships between quantities and operations; the social
psychologist probes the explanations of group behavior; and the
business-trained person is concerned with who exchanges money for
merchandise.

* Arthur D. Little, Inc., Food & Flavor Section, Life Sciences Division, Cambridge, Mass.
02140.
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Another difficulty which limits the correlation between product
properties and consumer preference originates with marketing manage-
ment. It is market-oriented rather than research-oriented and hence
views the successful achievement of this correlation of various dis-
ciplines as virtually impossible.

Nevertheless, this laboratory’s experience in the testing of product
models and final formulations suggests the possibility of relating meas-
urable product properties to consumer acceptance and rejection and
thus sustains the hope that a product’s specifications can be so drawn
up in the laboratory as to make virtually certain its acceptance by
consumers. The purpose of this paper, then, is to outline the use of
consumer panels as product evaluation instruments. The first part of
the discussion is concerned with the various kinds of consumer tests and
discusses the do’'s and don’'ts of consumer product testing; the last
part explains methodology and the rationale underlying the suggested
approach.

Tests Involving Consumers

Market Tests

Basically there are only two types of consumer tests: One in the
marketplace where consumers exchange money for merchandise;
the other, where they do not. Marketplace tests obtain information
about the performance of the packaged, labeled, and priced product in
actual sales situations, and such tests fall properly within the scope of
sales development and market research people.

In all other consumer tests, that is, where consumers do not hand
over their own money for products, information is obtained in a test
situation about the consumers or the product or both. A test situation
does not equate with a sales situation, but it eliminates some of the
guesswork and, therefore, some of the risks in launching and mer-
chandising a new product.

Consumer Testing

When information is obtained only about consumers, the approach
should be called consumer testing. Like market testing, consumer
testing or the testing of people falls within the scope of persons involved
with sales and frequently needs to rely on the knowledge and training
of social psychologists as well. It may involve hypothetical circum-
stances, as in evaluating a product concept when no product exists.
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It may involve tricking consumers by having them evaluate the same
product in three differently branded containers. It may aim to char-
acterize consumers through depth interviews. Whatever the approach,
consumers are under scrutiny, not the product.

Consumer Product Testing

Consumer product testing, on the other hand, should aim to test
the product. At present there is some confusion of objectives about
product testing because of two factions: the marketing people and the
technical people. Marketing people have the task of taking the
product, packaging it attractively, naming it, selecting a desirable label,
getting it into distribution channels, developing enticing advertising
copy, and pricing the finished product—all this by a target date that
probably was set as soon as the green light was given to the technical
staff to develop the product. Little wonder that they want to modify
the product test with marketing-type questions. But all too often the
marketing people appear not to remember that their best efforts will
come to naught if the product is not right. They can attract first
purchases, but they cannot bring about repeat buying unless the prod-
uct they are trying to sell is in fact acceptable to consumers.

On the other side, the technical people have the responsibility of
creating the product, and they necessarily have a different set of ques-
tions to be answered: Does the product meet its concept or design
conceived for it? If not, how far along is it? What are its negative
features? What are its positives? If it does meet the concept, is
the concept acceptable? Is the product right?

In the authors’ opinion, a consumer product test should test the
product, and only if this primary objective will not be sacrificed may
marketing-type questions be included in the test.

Components of Consumer Product Testing

In planning a consumer product test, one must consider four test
components: 1) size and characteristics of the consumer panel; 2)
number of different samples to be tested ; 3) length of use of the product;
and 4) method of obtaining information from the consumers. The key
to selecting the best choice for each component is this: What must be
learned about the product? In other words, this test is designed around
the problem.
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The Panel

Ordinarily, the selection of a panel of consumers is based on the
premise that a consumer panel should be representative of the total
population, and, therefore, statistical analysis can be applied to the
findings. From such analyses, then, it should be possible to ascertain
the probability or reliability of the findings.

There are two kinds of population samples to which statistics are
justifiably applied: Random samples, that is, population samples selected
without a definite pattern; and quota samples, in which the people who
make up the test panel fit the characteristics of a predetermined pat-
tern—such as proportionate representation of the various income and
educational levels of a standard metropolitan area (SMA) as deter-
mined by the U. S. Bureau of the Census. Inasmuch as only persons
who are willing to participate in a test are represented, no sampling is
truly representative. Nevertheless, statistical analysis can be and is
used successfully in making decisions by persons who take into con-
sideration this and various other gaps in their methodology. Too
often, however, statistical analysis is misapplied or interpreted in-
correctly.

The larger the sample the greater the probability that the findings
are not due to chance. But, as the sample size increases, so do the costs
of the test. Therefore, depending on available funds and the degree of
risk one is willing to take, a particular sample size is selected.

In addition to size and general representative qualities of the panel,
specific characteristics of a panel could be deliberately selected according
to the product's end use. For example, a hair conditioner for beauty
shop use would be tested by a panel of beauty shop operators on their
clients. Suppose that three popular hair conditioners are already on
the market for beauty shop use. One could adjust the composition
of the testing panel so that users of these first, second, and third place
rank products would be proportionately represented. This sub-
sampling technique would yield more information on the performance of
the hair conditioner in comparison to its ultimate competition.

Different Samples to be Tested

Often technical people wish to obtain guidance from small consumer
panels regarding the direction to be taken with an unfinished product.
If this single product were given to the consumers, they would exag-
gerate its unfinished qualities and fail to see or evaluate its positive
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features. Consumers, like people, emphasize the negatives. One
solution is to give the consumer panel two products, both unfinished
but having different negatives and positives.

Whenever two products are submitted to consumers, they will form
the parameters of a comparison test. If one is a good product and
the other only a fair product, the comparison will tend to emphasize
the extremes; in this instance, the consumers would regard the good
product as excellent and the fair one as poor. In any paired comparison
both products should be of the same general quality.

It would be difficult to test two shampoos with the same consumer
panel. An acceptable solution to this problem is to use two similar
panels, one for each product. The panels should be alike in all per-
tinent variables: the same numbers of users and nonusers of cream
rinses, for example; the same age distribution patterns; the same
numbers of home permanent users; the same numbers of nonusers;
and the like. When the returns are in, the balance of the two panels
should be confirmed, and their findings can be compared.

Multiple product testing with the same panel can be done only if
sufficient time elapses between the use of each product. The time
lapse prevents carryover from one product to the next. Second, the
time lapse must not exceed the user’s ability to remember and compare
the various products. Multiple product testing is one of the most
misused techniques in food product testing for several reasons: the test
designers seem to feel that by alternating the position of use of each
product with succeeding consumers, they have canceled out product
interactions and carryovers. Such is not the case. They also seem
to feel that consumers remember each product's properties equally
well. This is not the case either. Consumers do a paired comparison
of the first two products, sort out the major differences, and then assess
the succeeding products according to the major differences they re-
membered from the first two. The test designers frequently make an-
other mistake by forcing consumers to respond to three or more prod-
ucts tasted at one session, headcounting these preference rankings and
misapplying statistical analyses, coming up with probability figures
that are accepted as true. The point here is that statistics should not
be applied to data from improperly conducted tests. Fortunately,
most cosmetic products require repetitive use before they can be truly
evaluated by consumers, and multiple cosmetic product testing is
therefore contraindicated.
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With random panels of consumers who run the gamut in intelligence,
there is always some danger of introducing unwanted biases induced
by sample codes. A panel of intelligent consumers obviates the need
to be deeply concerned about findings based on a like or dislike of the
code used for an otherwise unidentified sample. But from common
sense codes should be avoided that might take on meaning, e.g., the
letter X, the letter-number code A-I, the butter-score numbers 88 or 93
for margarine, or G-Il for a soap. Most test designers avoid color
codes and simple letter or number codes; they usually use two- or three-
digit number-letter combinations.

Use Period

In food testing if only a simple “yes/no,” “go/no-go” kind of result
is needed, a product may be subjected to “one-shot” testing. This type
of test is usually conducted in trafficked areas, such as a store, county
fair, or bus terminal. This test resembles the man-in-the-street opinions
poll. Persons who happen to pass by and who have the time and inclina-
tion are invited to participate. Often they are asked to choose between
two samples on a preference basis. Considerable numbers of consumers
can be reached by such a test method, but it should be remembered that
the data relate only to first impressions.

Conceivably the aromas of two perfumes could be checked out in
this way, if the bias inherent in such a consumer test population were
recognized. But the actual properties of the perfumes and the con-
sumer’s changes in attitude could be learned only through a repetitive
use test. For most products there is a first impression, a get-acquainted
period, and a final impression. The final impression leads to final assess-
ment, which in the marketplace would determine second purchase.

A use test, then, should be conducted for a long enough period to
attain a final impression. This might be as short as three days for an
after-shave lotion or as long as four weeks for a scalp conditioner. It is
difficult to sustain a panelist's interest for more than two weeks unless
re-stimulation is offered. Recently the authors were able to hold a
home-use consumer panel of 200 persons together for three months by
check postals, fresh samples, and friendly letters. The check postals
really served a dual purpose. They activated the panelists and provided
information on changes in attitude and frequency of product use so that
one could be reasonably certain of obtaining final impressions at the con-
clusion of the test.
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Methods of Obtaining Data

There are only two basic methods for obtaining responses from con-
sumer panel members. The first is by questionnaire and the second by
face-to-face or telephone interview. Even the interviews are commonly
conducted by questionnaire. Usually these are structured question-
naires, whereby all interviewers use the same words, the same questions,
the same procedure.

Interviews, understandably, are more expensive than questionnaires
mailed to and from the consumer panel members. Interviews provide
several advantages. First, they assure a response, whereas a mailed-in
questionnaire can be totally ignored. Second, they assure early re-
sponses. A mailed-in questionnaire can be put aside until the respond-
ent has forgotten details about the test product or until after the deadline
for compiling and reporting results has passed. Third, more questions
can be asked by an interviewer. Less patient consumers will not spend
the time to fill out carefully a long and complicated questionnaire; a
carelessly answered questionnaire is worthless.

In using the interview technique, considerable effort should be made
to obtain reliable, honest interviewers and then to train them so as not
to allow them to introduce a bias. In general, most testing agencies do
not identify the client or the underlying reasons for testing the product.
This eliminates another source of interviewer bias. A part of the inter-
viewer training period is devoted to pre-testing the questionnaire, and if
the interviewers are intelligent people, they may be able to point out
ambiguous words, better sequences of questions, and suggest where struc-
tured probes could be inserted.

Questionnaires to be filled in by the consumer panel members also
should be pre-tested. With experience the composer of questionnaires
learns how to ask questions so that any literate person will understand
them. But the danger of questionnaires lies in not knowing the meaning
of terms, either those asked by the questionnaire or those used by the
consumers. For instance, checklists in questionnaires have asked for
preference on mildness. Does this refer to feeling sensations, or to
flavor, or to level of flavoring? When a consumer says a toothpaste
leaves his mouth clean, is he referring to cleansing ability or refreshment
due to the flavoring? When he says there is too much carbonation in a
beverage, does he mean just that or is he saying that the weak flavoring
is subjugated by the carbonation ?

Not knowing the meaning of terms results from not knowing the
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product’'s properties. People who really know the product should
participate in developing the questionnaire and in editing the responses
before compilations are made. In fact, a great deal can be learned by
reading through all answers from each respondent. This provides a
perspective of the over-all issues before the specifics are examined, as
well as an understanding of what each panelist is trying to say.

R equisites of Pilot Consumer Product Testing

The foregoing discussion of the component parts of consumer product
testing was intended to orient the many facets of product testing from a
technical person’s point of view. The topography of consumer product
testing is very similar to that of conducting a laboratory analysis.
First, define the objective: What information is needed and with what
precision? Second, select the measuring device and analytical pro-
cedure: What precautions and controls will be needed? Third, conduct
the analysis and obtain the findings. Fourth, relate the findings to the
objective.

This approach to product testing is always used in A.D.L.’s Food and
Flavor Laboratory. During these studies several important principles
have been developed which experience has shown are the most useful for
product development problems. In the following discussion, it will
become evident that the primary principle in applying consumer panels
to product testing is to understand what is to be tested and why.

The Discriminating-Communicating Panel

Usually arandom or quota sample is not used. Because of the desire
to have accurate information that can, if necessary, be translated into
technical terms, a panel of consumers is selected who have these particu-
lar qualifications: First, they are interested in testing the particular
product. This means that they will probably complete the test, taking
care to respond carefully to the questions and giving the product a fair
trial. While aware that they are performing a special favor, the testers
also feel they are influencing the design of products that they, as con-
sumers, may someday see in the marketplace. Second, this consumer
panel is intelligent. This means that they will follow our instructions,
try to avoid confusing product identities or codes, and likely will be able
to express themselves adequately. Their ability to communicate their
observations is of paramount importance. Third, they observe or
distinguish a product’'s properties accurately. This ability to discrim-
inate has been demonstrated by pre-testing.
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Then, as mentioned earlier, panelists will be selected according to
specific characteristics. In testing a new instant coffee, care was taken
to include families who used only instant coffee, families who used only
brewed coffee, and those who used both. The “instant-only” users
showed they had become accommodated to the flavor of the then insipid
but not unpleasant instant coffees, while persons who were familiar with
brewed coffee recognized the virtues of the flavor characteristics of the
new product. This illustrates selection of panelists according to type of
product they use.

Frequency of product use can also be a criterion of selection. In
another test it was found that frequent users of the current product were
strongly against a variant of the product, while occasional users were
delighted with the variant. This could mean two products with an
over-all increase in product use.

More attention is being paid to teen-age products, and the authors
have a source of panelists, who have been found to be as discriminating
as their parents and often more communicative.

Size of panels may be as small as 25 persons or families and as large
as 100 persons or families. Since the size of the A.D.L. panels is not
large, these tests are called pilot tests. The roster from which panelists
are usually selected consists of the families of A.D.L. Cambridge em-
ployees who have expressed their desire to participate in product tests.
Most of them have lived in the area more than five years. Naturally,
then, the first question to face is: Is this a regional panel? The answer
generally is “No.”

If the type of product is used nationally—e.g., mouthwash— then its
use properties can be evaluated by a discriminating-communicating
panel anywhere. If the product is designed for a specific region in the
U. S., this panel can indicate if the product has the qualities it is supposed
to have. They may not particularly like the product, but they can
isolate its elements.

The second question to face is: How do the results obtained from
discriminating-communicating panels compare with those from a
national and not necessarily totally discriminating panel? To probe
this question, a paired comparison of two toothpastes was put through
the A.D.L. consumer toothpaste panel and a national panel twice as
large. The preference trends and reasons for preference were the same
from both panels, but in analyzing the questionnaires, the information
from the A.D.L. panel was found to be more definitive. This result was
not unexpected.
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But there is an even more important rationale to the use of dis-
criminating panels. Because they do discriminate, they provide the
basis for a rigorous test. If the product is acceptable to persons who can
discriminate, its properties should also be acceptable to persons who
cannot or do not discriminate.

Prerequisites

To plan a proper test— that is, to select the consumer panel, to decide
how often the product should be used and for how long, to choose the
method of obtaining responses from the panel, to develop instructions
for the consumers, and to anticipate the terminology they might use—the
designers of these tests charge themselves with two responsibilities: to
be sure of the purpose of the test and to be sure of the test product’s
properties.

Every test is specifically designed around the product and the test
objective. If the product is a model of a concept, the product develop-
ment group may wish to know if it matches the concept and, if not, what
modifications are needed. If itisto be a new product, isit in its present
status acceptable as a whole; does it have more positive than negative
features? If avariant of a currently marketed product-type, how do its
attributes compare with those of the marketed product; is there a posi-
tive that could be exploited in advertising? If it is an improved version
of an existing brand, do consumers see the difference and do they con-
sider it an improvement; do they see it as a major or minor improve-
ment?

Once the test objective is defined, extensive effort will be made to
define the product. First, if such technical information is not already
available, technical analyses or examinations of the product will be
carried out. Since the authors’ consumer product testing mainly con-
cerns foods and other flavorful products, this technical examination,
while including observations on pH, color, and viscosity, will mainly be a
Flavor Profile. Flavor Profiles are produced by experienced panels,
who work under controlled conditions and use standardized techniques
for smelling and testing. The Flavor Profile is a tabular record of the
product’'s sensory (aroma and flavor) properties.

Having completed the Flavor Profile, the panel members will work to
produce a use profile. For a soft drink, they would drink (as opposed
to taste) a bottleful of the beverage in much the same way that con-
sumers will— for example, gulp it down, pour it over ice, let it warm up in
the glass, and drink it from the bottle. The value of a use profile is



CONSUMER PRODUCT TESTING 773

incalculable. It bridges the gap between the technical analysis and the
consumer responses, so that the test operators will be able to relate con-
sumers’ descriptive terms to the use profile and finally to the technical
or flavor analysis. To report consumer findings to the product devel-
oper, one must be able to speak in his technical terms.

In addition to use profiles, the panel will also produce abuse profiles.
Such information enables one to characterize the inherent latitude of the
product and also to anticipate untoward responses and to guard against
them. If, for example, the directions for preparing a soup call for 10
minutes’ simmering, the effects of under- and over-simmering should be
known. Undercooking could cause the noodles to be tough and the
flavor underdeveloped. Overcooking could concentrate the soup,
making it strong and salty.

The Testing Situation

During this study period, the product elements that consumers are
likely to observe are sorted out, and decisions are then made regarding
the test method. As previously mentioned, if the product is not a
finished one but is to be tested in order to obtain guidance for its future
direction, one might decide to test it in comparison to another unfinished
product. If it has a counterpart on the market, then its performance
could be tested in comparison to the “blind” marketed product. And
similarly, if it has been designed as an improved product, the assessment
of its improvement features could be made through a comparison with
the unchanged product. A new-concept product would of course be
tested by itself; in fact, single-product testing may also be applied to any
product if the test can be designed to meet its objectives.

The product’s properties and its intended use will determine some of
the instructions for the consumer panel as well as duration of the use
period and, therefore, the supplies needed. A side-by-side comparison
would be requested in a statistically designed difference test aimed at
defining flavor attributes of puddings differing only in sweetener content.
This technique provides for a minimum time lapse and thus a direct
comparison, which is a stringent test. Stronger tasting products, such
as mouthwashes, would not be amenable to such immediate comparisons.
Instructions would therefore request alternate use of one mouthwash on
one day and the other on the next day, both to be used according to the
panelists’ normal patterns. Alternating-day use gives a closer compari-
son than alternating-week use, for example.
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Obtaining Responses

The test objective, the product’s use properties, and its intended use
will determine how to obtain information from the consumer panel. If,
as in foods, eating quality is the primary product property to be tested,
responses can be obtained by questionnaire. If, as in hard liquors, other
unknown attributes may supersede flavor, face-to-face interviews are in
order. Interviews are worth their higher costs for the advantages al-
ready cited, i.e., they are time saving and provide more definitive infor-
mation.

The interviewers are personable technical people, who are made to be
fully cognizant of the purpose of the test, the client, the product’s Flavor
Profile, and its use and abuse profiles. These technical people are
experienced flavorists, members of the A.D.L. Food & Flavor staff who
train in on the particular test. During their training period, they use
the product as the consumers will and, under supervision by their peers,
practice first among themselves and then with consumers. In their
practice sessions they learn to establish rapport, how to conduct an un-
structured interview on this product, and to train their memories so as to
be able to write up the interview or fill in their data sheets away from the
scene of the interview. In other words, they learn to have a conversa-
tion about the product, allowing the consumer to describe her own im-
pressions without channeling her responses by checklist type questions.
They rely mainly on open-end questions and are allowed to pursue what-
ever the consumer considers important, probing on the spot for clarity
and definition of descriptive and vague terms.

Similar precepts guide the development of questionnaires to be filled
in by the consumer panelists. The note transmitting the questionnaire
tells the consumer in general terms why the test has been conducted.
After asking about the use of the product, the questionnaire itself asks
mainly open-end questions about the product. If the panelists have
been stimulated to be communicative, they will give their appraisal, sort
out the favorable features and those that, in their opinion, need to be
improved, and indicate the relative importance of the features they have
discussed. This result, however, is not left to chance. A pretest of the
instructions, use period, and questionnaire is almost invariably con-
ducted, using about five families.

Other things not left to chance concern the test samples themselves.
Before they are placed for home use, they are sampled at random and
checked out to make certain that they do represent the product to be
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tested and that they do not vary significantly. After they have been
placed, other samples are periodically checked in the laboratory so that
any unanticipated changes occurring during the testing period will be
known.

Interpretation of Consumer Responses

Since in most of this work the response sheets are a series of short
essays, each one is read for meaning and perspective. The respondent,
whether interviewer or consumer, assumes this will be done. For ex-
ample, for Soup A the consumer may have written that its unfavorable
feature was “not salty enough,” and for Soup B, “good rich flavor.”
Since the Flavor Profiles showed that both soups had the same salt level,
she is not saying she would like to taste salt. She is stating that Soup
A'’s flavor needed something and to improve it she would have added
salt. If her descriptions for each soup had been read separately, Soup A
might have been tallied under “salt level low” ; this would be inaccurate
and misleading.

The value of use profiles for interpretation is illustrated by the fol-
lowing example. In a series of paired comparisons involving six bal-
anced panels, the objective was to select the best flavored product of
three. Each product had been tested against the other and also against
a control. The six sets of response sheets were read separately, and it
was found that Product B evoked a seemingly different reaction when
tested against Product A than against the control. Against Product A
it was called flat; against the control it was called pleasant tasting.
W ithout the use profiles of the products, one could not have interpreted
these findings. But they dovetailed nicely with the use profiles of A vs.
B, A ra. control, and B vs. control, which showed each pairing had differ-
ent flavor parameters. Product A’s over-all flavor was stronger, more
identifiable but less appropriate; the control’'s flavor had several nega-
tive components; Product B’s flavor was weaker than A’s, stronger than
the control’s, and more appropriate than either. In other words, the
test situation was different with each pairing, and the use profiles had
defined the differences.

A research study of an oral product is a final example of relating con-
sumer findings to product properties. This study was aimed at defining
the product’s important flavor elements and the ranges wherein these
elements could make positive and negative contributions to preference.
First, the consumer panelists isolated the important elements. Then, in
a series of paired comparison tests conducted over a two-year period, the
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intensity of each flavor element was varied separately, each time relating
the consumer findings back to the test products’ Flavor Profiles. After
only six tests the study furnished the flavoring formulators with a Profile-
blueprint. This tabulation defined the flavor character notes, their upper
and lower intensity limits, and their order of sequence. The formulator
with his expert knowledge of flavoring materials could then create new
models which he was able to evaluate at the bench.

Thus, it is possible to relate consumer findings to laboratory measure-
ments in order to draw up a product’s specifications in meaningful techni-
cal terms. If the basic principles of good testing are followed when dis-
criminating consumers make up the test panel, a product that fails to
pass a consumer product test can be purposefully modified; and a prod-
uct that passes is ready to be turned over to the marketing people.
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Ketones with Skin and A mino Acids*
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Synopsis—The reaction of dihydroxyacetone and various a-hydroxymethyl ketones with
callus, amino acids, and bovine serum albumin has been investigated. The reaction of callus
and amino acids with «-hydroxymethyl ketones to produce colored products appears to be a
general one. In addition, there is a suggestion that the reaction is enhanced if electron with-
drawing groups are attached to the «-hydroxymethyl ketone. The failure of various ana-
lytical schemes to detect the presence of these ketones in callus suggests that although in
some cases relatively intense color is produced very little material has actually reacted with
the callus.

Introduction

Dihydroxyacetone (DHA) has been used in recent years in order
to produce a simulated suntan on skin. This tanning effect has been
attributed to the reaction of DHA with the amino acids in the skin and
with the keratin itself (1-5). Other compounds have also been shown
to be capable of producing a dark product when placed on skin or re-
acted with amino acids. Goldman et al. (1) have shown that glyoxal
reacts in a manner similar to DHA. Wittgenstein and Berry (2) com-
pared the reactions of solutions of DHA and solutions of fructose with
various amino acids. It was found that, in some cases, the fructose also
gave colored products. A similar type of “browning reaction” has been
observed in the reaction of amino acids with sugars (6-11).

The purposes of this study were to determine if the reaction of a-hy-
droxymethyl ketones with skin is a general one and also to obtain some
additional information concerning the nature of the reaction.

* A contribution from The Toni Company, a Division of The Gillette Company, Chicago,

111.

** Gillette Medical Research Institute, 6221 North Capitol St., N. E., Washington, D. C.
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Experimental and Results

Initial experiments involved study of the reaction of several «-hy-
droxymethyl ketones with amino acids. The tests were run by placing
two drops of a 1% solution of various amino acids on a piece of filter
paper and, after drying, placing a drop of a 1% solution of the «-hydroxy-
methyl ketone on the spot where the amino acid solution had been placed.
The filter paper was allowed to dry at room temperature and the color

TABLE 1
The Reaction of Amino Acids with «-Hydroxymethyl Ketones on Filter Paper

Proline Norvaline Threonine Isoleucine «-Alanine Glycine
Dihydroxyacetone
1 day no color It. brown V. It It. brown It brown
brown brown
4 days no color dk. brown dk. dk. dk. brown
brown brown brown
Phenacyl alcohol
1 day no color It. yellow no color no color no color no color
4 days no color yellow yellow yellow yellow yellow
~-Bromophenaeyl
alcohol
1 day no color trace golden no color no color no color no color
4 days no color gold-yellow gold- gold- gold- gold-
yellow yellow yellow yellow
Hydroxyacetone
1 day no color It. tan no color no color no color no color
4 days no color tan tan tan tan tan

Reactions performed as described in the text, using 1% solutions of amino acids and 1%
solutions of «-hydroxymethyl ketones.

development observed. The results are presented in Table I. To show
the effects of concentration of reagents similar trials were made with 10%
concentrations rather than 1%. Some impressions as to the rate of reac-
tion were also obtained by noting the time required for the first color to
appear on the filter paper. Amino acids were selected so as to assess the
role of structure of the amino acid on the reactivity. The results are
presented in Table I1I.

In a second type of experiment 5 ml. of a 1% solution of the «-hy-
droxymethyl ketone in ethanol was added to 0.05 g. of each of the various
amino acids, and the mixtures were allowed to stand overnight. The
alcohol was evaporated on a steam bath, and the color produced was ob-
served. While the end products were deeply colored, the color was not
formed until the samples were heated. The results are presented in
Table 111.
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TABLE Il
The Reaction of Amino Acids with «-Hydroxymethyl Ketones on Filter Paper

Time for Reaction with

Aspartic Glutamic

Ketone Derivative Glycine «-Alanine /3-Alanine Acid Acid Arginine
p-Nitrophenaejd alcohol hrs. hrs. min. days days min.
Phenaeyl alcohol hrs. hrs. min. days days min.
/>-Bromphenacyl alcohol* days days hrs. hrs.
p-Dimethylaminophenacyl days days days days

alcohol*
Dihydroxyacetone hrs. hrs. min. days days hrs.

Reactions performed as described in the text, using 1% solutions of amino acids and 10%
solutions or saturated solutions (marked*) of «-hydroxymethyl ketones. Reaction times to
first appearance of color are recorded as minutes = 1-15 min.; hrs. = 2-5 hrs.; days =
1Yi-2 days.

In order to investigate further this type of reaction with skin keratin,
samples of 100 mg. of callus (ground to 60 mesh) were suspended in 15
ml. of a 5% solution of the a-hydroxymethyl ketone in ethanol. The
samples were allowed to remain overnight at room temperature. The
alcohol was then poured off and the callus washed three times with 15 ml.
portions of alcohol and two times with 15 ml. portions of ether. It was
then allowed to dry, and the color development was observed. The
results are presented in Table IV. A second sample of ground callus
was pretreated with formaldehyde before reacting with the a-hydroxy-
methyl ketones. The results are included in Table IV.

Since some of the hydroxymethyl ketones possess a slight color them-
selves (p-nitrophenaeyl alcohol), it was of interest to ascertain that the
color produced on the callus was not the result of simple adsorption.
While many materials which impart color to keratin by simple adsorn-
tion can be effectively removed with an aqueous sodium chloride-acetone
solution, the colors produced by the above materials were not affected by
washing the callus with such a solution.

In the above experiments, color production was the only criterion
used to detect reaction between callus and the test compounds. Several
other methods were investigated to see whether the reaction could be
detected.

1. Comparison of the |I.R. spectra of samples of treated and un-
treated callus showed no differences in their spectra.

2. Comparison of the U.V. spectra of thin sheets of skin (carefully
removed from the backs of sunburned subjects), before and after treat-
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TABLE 111
The Reaction of Amino Acids with «-Hydroxymethyl Ketones ill Solution

Alanine Phenyl Alanine Cystine
Dihydroxyacetone brown liquid brown liquid yellow solid
Hydroxyacetone brown liquid brown liquid yellow solid
Phenacyl alcohol tan solid yellow solid white solid
p-Bromophenacyl pink solid gold solid white solid

alcohol

Reactions performed as described in the text, using 0.05 g. of amino acid and 1% solutions
of the a-hydroxymethyl ketone in ethanol. Table indicates colors observed after ethanol
evaporated on steam bath.

TABLE 1V
Colors of Callus Samples Treated with «-Hydroxymethyl Ketones

Callus Pretreated

with
Untreated Callus Formaldehyde
Dihydroxyacetone dark brown no color
Hydroxyacetone light tan no color
Phenacyl alcohol light yellow no color
p-Bromophenacyl alcohol yellow-gold no color
p-Hydroxyphenacyl alcohol v. It tan no color
p-Nitrophenacyl alcohol dk. yellow-brown light
yellow
p-Dimethylamino phenacyl no color
alcohol
3,5-Dichloro-4-hydroxy- light tan

phenacyl alcohol

Reactions performed as described in the text, using 100 mg. callus and 5% ethanolic solu-
tions of the a-hydroxymethyl ketone.

ment with the a-hydroxymethyl ketones, indicated no detectable
change in the spectra.

3. Comparison of the water-binding capacity of callus before and
after treatment with the test materials indicated that no significant
differences could be observed.

4. A measure of the extent of reaction could be obtained if the a-hy-
droxymethyl ketone had some functional group which could be easily
determined. A callus sample that had been treated with p-bromophen-
acyl alcohol (and was deeply colored) was submitted to halogen analysis
along with a control sample of callus. No differences were obtained
between samples.

Samples of hair treated with /;-bromophenaey1 alcohol were also
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analyzed for bromine. The amount of bromine in these samples was too
low to be detected.

5. Bovine albumin is a water-soluble, ethanol-insoluble protein.
Treatment of bovine albumin with absolute ethanol, if the times are not
unduly prolonged, does not alter its water solubility. However, it was
observed that, when a suspension of bovine albumin, absolute ethanol
and either DHA, phenacyl alcohol, /ubromoplienaeyl alcohol, or /unitro-
phenacyl alcohol was shaken overnight, the bovine albumin became
slightly colored and was converted into a water-insoluble form. When
p-d\methylaminophenacyl alcohol was used, the bovine albumin was not
converted into a water-insoluble form, and no color change in the al-
bumin was noted.

D iscussion

The reaction of callus and amino acids with «-hydroxymethyl ketones
to produce colored products appears to be a general one, and the rate of
reaction appears to be related to the concentration of reagents. In
addition, there is a suggestion that the reaction is enhanced (as judged
by the intensity of the colors produced) if electron withdrawing groups
are attached to the «-hydroxymethyl ketone. Thus, the order of de-
creasing color intensity of treated callus was />-nitrophenacyl alcohol,
/vbromophenacyl alcohol, phenacyl alcohol and />-hydroxyphenacyl
alcohol. In addition, it was noted that of the «-hydroxymethyl ketones
reacted with bovine albumin only /~-dimethyl amino phenacyl alcohol
was without effect on its color and solubility. If the color formations
were related to a Maillard type of reaction (8) (as suggested by the fact
that removal of amino groups with formaldehyde blocked the reaction),
such an activating effect would be predicted for electronegative groups.

Comparisons of the effects of amino acid structure on the rate of
reaction are indicated in Table Il. Thus, increasing the chain length by
one carbon atom (glycine vs. alpha-alanine, aspartic acid vs. glutamic
acid) has little effect on the rate. On the other hand, comparison of «-
vs. /3-alanine shows the latter to be substantially more reactive. Thus,
compounds with more basic nitrogen groups appear to produce a color
reaction much sooner. This is also seen in the case of arginine, which is
a relatively rapid reactor, and in the cases of the dicarboxylic acids,
which are relatively slow reactors.

The failure of the various analytical schemes to detect the presence
of the reacted «-hydroxymethyl ketones on callus suggests that, although



82

JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

in some eases relatively intense color was produced, very little material
had actually reacted with the callus. It was observed, however, that in
all cases where colored products were formed it was impossible to remove
the color from the keratin by simple washing procedures.
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Synopsis—A method is presented for the analysis of some non-ionic surface active agents by
gas chromatography. The components of these agents are converted to their volatile tri-
methyl silyl ether derivatives prior to analysis by reaction with hexamethyldisilazane and
trimethylchlorosilane. The volatile derivatives of the surface active agents may then be
easily separated by gas chromatography. This procedure has been found to be applicable
to a variety of glycol esters and sorbitan esters which are frequently utilized in cosmetic and
toiletries formulations. In addition, the method could be utilized to provide information
concerning the chemical properties of a surface-active agent. Rapid analysis for mono-ester
and di-ester concentrations, free glycol, and fatty acid composition is possible through use of
this technique.

Introduction

The analysis of partial esters of polyhydric alcohols and other
non-ionic surface active agents has been performed by chromatographic
techniques. These methods have utilized silica gel columns and various
solvent systems to effect these separations (1-3). In addition, there is
considerable literature on the analysis of glycerides by paper (4, 5) and
thin-layer chromatography (6-8). Research on these separations has
also been performed utilizing countercurrent distribution (9) and liquid-
liquid extraction (10). Most of the work in this field has been per-

The Mennen Company, Morristown, N. J.

83



784 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

Figure 1. Top: Glyceryl monostearate in pyridine; Bottom: Glyceryl monostearate after
trimethylsilylation

formed by lipid chemists. Therefore, most of the data cover fatty glyc-
erides only. However, the same approaches should be possible for any
glycol ester.

The above references describe techniques for the separation of the
mono-ester, di-ester, and tri-ester components of the glycerides. These
methods, applied to the identification of surface active agents, are
lengthy, tedious, and usually not sufficiently specific for unequivocal
identification.

There has been some research into the use of gas chromatography for
the analysis of glycol esters. Triglycerides have been analyzed directly
by high-temperature gas chromatography (11). However, the mono
and diglycerides cannot be analyzed without conversion to a non-polar
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derivative. The high boiling point and high polarity caused by the
presence of one or more hydroxyl groups make it impossible to get good
results by gas chromatography on the parent substance. Monoglycerides
have been analyzed after conversion to allyl esters by a dehydration
reaction (12). This method is applicable to glyceryl mono-esters only.
Other work has been performed after converting the free hydroxyl groups

Figure 2. Top: Diethylene glycol monostearate in pyridine; Bottom: Diethylene glycol
monostearate after trimethylsilylation

to acetates by reaction with acetyl chloride (13). These techniques have
given some interesting results, but each one has some serious drawbacks.
The conversion to allyl derivatives is very lengthy and applicable only to
components with two adjacent hydroxyl groups. The acetate deriva-
tive preparation is also a lengthy procedure and gives rise to high boiling
products.

The research described in this paper has made use of the reaction of
hydroxyl groups contained in surface active agents with hexamethyl-



786 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

disilazane and trimethylchlorosilane. The products are volatile tri-
methyl silyl ether derivatives which are suitable for gas chromatography.
The use of this reaction has received considerable attention in the sugar
and carbohydrate field (14,15). Compounds as high boiling as tetrasac-
charides have been analyzed successfully. The reaction is simple and
quantitative without any undesirable side reactions.

These derivatives are lower boiling than the corresponding acetates
and give sharp, well defined peaks on the gas chromatograph. The use

Figure 3. Top: Ethylene glycol monostearate in pyridine; Bottom: Ethylene glycol
monostearate after trimethylsilylation

of this technique enables one to get a definitive chromatogram for each of
the surface active agents investigated. A comparison of the chromato-
gram obtained from the initial pyridine solution with that of the reacted
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product provides additional criteria for identification. This may be
done easily by first analyzing a sample of the surface active agent in
pyridine. Then the two reagents can be added and the chromatogram of
the trimethylsilylated derivatives run next.

E xperimental

Preparation of Derivatives

About 50-100 mg. of surface active agent is dissolved in 1 ml. of anhy-
drous pyridine (kept over KOH pellets) in a small plastic stoppered vial,
and 0.2 ml. of hexamethyldisilazane and 0.1 ml. of trimethylchlorosilane
are then added. The mixture is shaken vigorously for 30 seconds and then
allowed to stand for 5 minutes. The solutions become cloudy, and a
precipitate of ammonium chloride is formed. It is not necessary to
remove this precipitate. The supernatant liquid may be run directly by
gas chromatography (14).

Gas Chromatography

An F&M Model 810 Gas Chromatograph with thermal conductivity
detector was used. All of the chromatograms were run using identical
conditions. A 3 ft. by 0.125 in. o.d. column packed with 5% SE-52
silicone gum rubber on Anakrom A was employed. The helium flow rate
was 20 ml./minute, and the column temperature was programmed from
100 to 300°C at a rate of 20°C/minute. One-microliter samples were
injected into the gas chromatograph, using a Hamilton 10 microliter
syringe.

R esults and Discussion

Figure 1 shows a comprison of the chromatograms obtained from
glyceryl monostearate before and after trimethylsilylation. The top
chromatogram was obtained from a solution of glyceryl monostearate in
pyridine. It is apparent that very little information can be obtained
from this. The high boiling point and polar character of these com-
ponents show very pronounced tailing for those peaks that have passed
through the column. The bottom chromatogram shows the results ob-
tained for the glyceryl monostearate derivatives after trimethylsilyla-
tion. The significant improvement is apparent.

All of the major peaks have been identified. Peak A is glycerin, and
Peaks B and C are glyceryl mono-esters of palmitic and stearic acids,
respectively. The small peak in front of peak B is due to glyceryl
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Figure 4. Top: Sorbitati monolaurate in pyridine; Bottom: Sorbitan monolaurate after
trimethylsilylation

monomyristate. The composition of the monoesters is indicative of the
fatty acid composition of the glyceryl ester. Peaks D, E, and F are di-
ester peaks. Peak D is the dipalmitate; peak F is the distearate. The
peak between these is due to the mixed ester of palmitic and stearic acids.
These three peaks have been found to be in the expected ratio for the
random combination of stearic and palmitic acids with glycerin. This
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chromatogram together with the chromatogram of the glyceryl mono-
stearate in pyridine provide for an absolute identification of this mate-
rial.

Glyceryl esters of other fatty acids are also readily identifiable by this

technique. It is simple to distinguish glyceryl monostearate prepared

Figure 5. Sorbitan monopalmitate (Arlacel 40) after trimethylsilylation

Figure 6. Sorbitan monostearate (Arlacel 60) after trimethylsilylation

from pressed stearic acid and that prepared from hydrogenated tallow
fatty acids. Under the conditions of analysis utilized in this study there
isno separation of the a- and /3-monoglycerides. However, according to a
recent publication (16) it is possible to separate these compounds using

an ethylene glycol succinate column. This column has the disadvantage
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Figure 7. Sorbitali mono-oleate (Arlacel 80) after trimethylsilylation

Figure 8. Laurie acid diethanolamide after trimethylsilylation

of comparatively low temperature stability, so it cannot be used for
analysis of the di-ester components.

Figure 2 shows a comparison of the chromatograms of diethylene
glycol monostearate before and after trimethylsilylation. One immedi-

ately notices the fact that peaks D, E, and F have identical retention
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times in both chromatograms. These peaks are assigned to the di-esters
present in diethylene glycol monostearate. These compounds have no
available hydroxyl groups and, therefore, do not react with hexamethyl-
disilazane. The fact that these components are identical in the two
chromatograms confirms the fact that this is a mixture of the di-esters
derived from diethylene glycol. The mono-ester components, peaks B
and C, which still contain a hydroxyl group do show a considerable
change on trimethylsilylation. Peak A is due to free diethylene glycol.

Figure 3 shows acomparison of the chromatograms for ethylene glycol
monostearate before and after reaction with hexamethyldisilazane. In
this case, the di-ester peaks C, D, and E are identical in both chromato-
grams. Peaks A and B, due to the mono-ester, are also almost the
same in both cases. Thisis due to the relatively non-polar characteristic
of the mono-ester of ethylene glycol monostearate. However, there are
changes that have occurred in the mono-ester peaks, before and after
trimethylsilylation. The retention times of the two unreacted compo-
nents are slightly longer than those of their counterparts in the bottom
chromatogram. In addition, the reacted mono-esters show a considera-
bly greater response for the same sample size. Even though the peaks
have not undergone the considerable changes shown in the other exam-
ples, it is still apparent that some reaction has taken place. There is no
free ethylene glycol peak, since the derivative of thiscomponent is so low
boiling itis not resolved from the pyridine used as a solvent.

The three glycol stearates shown thus far can be easily distinguished
by their chromatograms. Not only is there a difference between their
response before and after trimethylsilylation, but in addition there are
differences in the retention times of the various components which
provide for absolute identification.

It can be readily seen that through the use of calibration standards it
should be possible to analyze these glycol stearates quantitatively for
free glycol, mono-esters, and di-ester concentration. Presently used
methods for glycol and mono-ester are rather lengthy wet chemical
procedures. There is no direct quantitative method for di-ester content
commonly in use. The di-ester content could be an important factor in
the performance of a surface active agent, such as glyceryl monostearate

Other glycol esters that have been studied by this procedure include
diethylene glycol mono-oleate, propylene glycol monostearate, diethyl-
ene glycol monolaurate, diglycerol monostearate, triglycerol mono-

stearate, and decaglycerol monostearate. In each case the surface
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active agent could be readily identified by its chromatogram, which was
distinguishable from any other gylcol ester.

Several sorbitan esters have been investigated by this technique.
Figure 4 shows a comparison of the chromatograms for sorbitan mono-
laurate (Arlacel 20) before and after trimethylsilylation. The Arlacel 20
is broken down into a large number of components. Peaks A and B
represent the main components of free sorbitan. Peak A isprobably the
hexide or five-membered ring dehydration product of sorbitol. Peak B
has been assigned as the hexitan or six-membered ring dehydration
product. This pattern is repeated with some minor modifications in
each of the sorbitan ester combinations.

In the example shown, the fatty acid component is lauric acid. N o
attempts have been made thus far to make any definite assignments to
these peaks. For the purpose of this investigation it is significant to
note the differences among the sorbitan esters and use these data as a
method of identification. The differences between Arlacels 20, 40, 60,
and 80 are apparent after comparison of Figs. 5, 6, and 7 with Fig. 4.

It is also apparent that this gas chromatographic method could be an
important tool in the elucidation of the composition of these surface-
active agents. Table | gives a listing of the relative retention times of
the major peaks of each of the glycol esters and sorbitan esters run by
this technique. In each case there is no problem in identification of the
surface active agent from its definitive chromatogram.

The trimethylsilylation reaction has also been applied to several other
cosmetic raw materials. Figure 8 shows a chromatogram of lauric acid
diethanolamide after trimethylsilylation. Peak A in this chromatogram
is due to free diethanolamine, peak B to free lauric acid, and peak C (the
main peak) to the amide. Peak D has been identified as the amine ester.
The minor peaks have not been identified. Further investigation of this
raw material may provide for identification of the amide ester that is
usually present in this raw material. Possibly other more selective
columns might perform an improved resolution job. The use of this
technique for analysis of ethanolamines is another important application.
The diethanolamine impurity gives an excellent peak (Fig. 8). Equally
sharp, well resolved peaks are given by monoethanolamine and trietha-

nolamine.

Summary

The technique of trimethylsilylation followed by gas chromatography

appears to be applicable to the identification of some non-ionic surface-
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active agents. It has been found to be particularly useful for glycol
esters and sorbitan esters. Some of the possibilities of extension of this
work to quantitative analysis of the components of these surface-active
agents has been mentioned. In addition, fatty amides and ethanola-
mines have been indicated as areas of research that would merit further
interest.

(Received July 16, 1965)
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ERRATUM

Due to language difficulties an unavoidable error occurred in the
synopsis of “Approaches to a Prophylaxis of Skin Aging,” by M. and
H. lIppen, J. Soc. Cosmetic Chemists, 16, 305-8 (1965). The corrected
synopsis should read as follows :

Synopsis— It is shown that smoking has a deleterious effect on skin condition and that this
effect can be differentiated from that of damage by sunlight. Smoker’s skin is identified
as skin which suffers from loss of "turgor” and shows signs of flabbiness; in addition, the
color of the smoker’s skin is pale, with a grayish hue. Dermatological examination of 224
women up to now show moderate correlation between their smoking habits and the appear-
ance of their skin, as defined above. By contrast, smoking seems to have only a very minor
effect on the skin of male smokers.

For the convenience of the readers, the corrected synopsis is repeated
on page xxxvii for use in card indexes.



Uber die W irkungsweise indif-
ferenter Salben und Emulsions-
systeme an der Haut in Abhangig-
keit von ihrer Zusammensetzung
(Action of Plain Ointments and Emul-
sion Systems on Skin as a Function of
Their Composition), edited by H.
Tronnier. Editio Cantor Kg., Aulen-
dorf, 1904. 178

Price 25 DM, paper bound.

pages, indexed.

This booklet is Volume V of the
Berufsdermatosen monographs. In
it Tronnier describes the performance
of 36 different ointment and lotion
bases and discusses their effect on
healthy skin.

uses eleven tests to evaluate these

normal or Tronnier

formulations: adhesion to the skin;
transfer from the skin; effect of bases
on the dyeing and washability of the
skin: immersion test; penetration
through the bases (from the outside
to the skin and from inside to the
surrounding); effect of temperature
of the skin; melting of the bases at
skin temperature; gloss on the skin;
friction on the skin; change of reso-
nance frequency of the skin (moistur-
izing action); and effect of the bases
on alkali-neutralization by the skin.
The cosmetic chemist and derma-

tologist will find much of interest in

B ook R eview s

this booklet.
necessarily agree with all of Tron-

Although one need not

nier’'s conclusions nor approve his test
procedures, the ideas are provocative
and merit careful review. It is evi-
dent that the discussion of plain bases
is only part of the problem since the
bases do not include the “active”
component of the cosmetic or derma-
Once the

“actives” are included in the base,

tological formulation.
gquestions of drug transfer, penetra-
tion, and inactivation become impor-
tant. Nevertheless, a few of the
comments by Tronnier are particu-
larly noteworthy. He observed little
or no influence by the pH of the bases,
whether they be o/w or w/o emul-
sions. The addition of silicones, in
the hands of Tronnier, has failed to
increase the barrier properties of
petrolatum or of standard o/w emul-
sions.

In summary, this volume describes
amount of original
work. The

mental data and the background are

a considerable
experimental experi-
supported by numerous (over 300)
references to the original literature.
As a result, this booklet is worthwhile
reading for all cosmetic chemists.—
M. M.
Research Institute.

Rieger— Warner-Lambert
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The Proteins— Composition,
Structure and Function, Vol1. I,
edited by Hans Neurath. 2nd Edi-
tion, Academic Press, New York and
1965. 585
trated and indexed.

London, pages, illus-

Price $21.

This, the third volume of this mas-
sive compendium, upholds the tradi-

tion of excellence established by
Volumes | and 1l. The subjects
covered in this volume are rather

diverse, although there is some over-
lap of information.

Two chapters are concerned with
general characteristics of proteins.
The first of these, Fractionation of
Proteins by Sober and co-authors,
deals with methods of purification and
separation of proteins and isprimarily
descriptive. The second chapter, by
deals with the

interaction of proteins with radiation.

Weber and Teale,

This chapter is interesting reading; it
should be of particular value to cos-
metic chemists who are concerned
with the interaction of proteins with
u.v. radiation. However, as is so
often the case in books containing
contributions by various authors, the
lack of cross references in this chapter
is painfully

apparent. Certainly,

brief references to the appropriate

material on spectral data and X-ray
structure in Volumes | and Il would
have been appropriate.

The remaining four chapters of this
volume are concerned with a detailed
of the
function of a variety of proteins, i.e.,

examination structure and

those of viruses, plasma, antigens and
and blood
chapters are, of course, of

antibodies,
These
primary interest to students or ex-

coagulation.

perts in these particular fields. Suf-
fice it to say that the novice will need
much effort to master the diversity of
in these four

information included

chapters. As a result, this reviewer
feels that the inclusion of detailed
discussions of specialized proteins in
this general treatise might be ques-
tioned. Again a lack of cross refer-
ences is noted, especially between the
chapter on antigens and antibodies
and that on plasma proteins.

Careful study of this book should
be rewarding and informative for
On the other hand,

the detailed and comprehensive treat-

most readers.

ment of specialized topics in several
chapters appears to be the main value
of this particular volume.— M. M.
Rieger— Warner-Lambert Research
Institute.
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they said it couldn’t be done... but

WE'VE DONE

Now, for the first time, thanks to the efforts
of our Research Laboratories, we offer you
practical, long-lasting and completely effec-
tive masking agents for:

ISOPROPYL ALCOHOL
THIOGLYCOLIC ACID =AMMONIA
Not only do our new products effectively

odor-mask the chemical odors but they also

| T!

add their own pleasant fragrance to your
products.

We admit this is almost too good to believe
-s0 we invite you to send for free samples for
your own tests! Write us today (on your com-
pany letterhead, please). Specify whether
you want samples for Isopropyl Alcohol,
Thioglycolic Acid, or Ammonia.

P. ROBERTET, InC. Nsdhet N\ 115« H 8330




Refined and sun-bleached from the
world's finest Crude Beeswaxes,

BEEHIVE BRAND BEESWAX

undergoes rigorous chemical and
physical tests to assure:

I. Uniform Purity
2. Uniform Texture
3. Uniform Whiteness

Behind it is the reputation and integrity of
a concern with more than a century of experi-
ence in blending beeswax formulae to special
requirements. The guaranteed purity and uni-
form texture and whiteness of Beehive Brand
Beeswax will simplify your laboratory work
and assure more saleable quality in your
finished products.

WILL & BAUMER Candle Co., Inc., Dept. JSC, Syracuse N. Y.

BH-ANE B-N\D

/ 3jZ jes3svL n7vy,

Consultation Service

= The experimental data and practical manufacturing
experience of more than 100 years' specialization in
beeswax and beeswax compounds are at your service
without cost or obligation.

Write us about your beeswax problems.

NEW YORK 10 BOSTON 9
300 Park Ave. So. 71 Broad St.
CHICAGO 6 LOS ANGELES 15

162 N. Franklin St. 952-4 S. Flower St.
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