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DELTYL® EXTRA?
•  Extraordinary stability
• Freedom from oxidation
• Unique greaseless character
• No odor
Deltyl Extra—Givaudan’s specially 
processed grade of isopropyl myris- 
tate—is the preferred emollient for 
cosmetic preparations. Extremely 
stable, free from oxidation, odor
less and greaseless, Deltyl Extra is 
economical to use in all types of 
cosmetics, with the assurance of a 
continuous supply from a carefully 
controlled dom estic production . 
Samples and technical data are 
available upon request

GIVAU DAN

. 321 West 44th Street, New York, N.Y., 10036

C O R P O R A T O  N
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Thiochemicals 
for the
Cosmetic Chemist
Ammonium Thioglycolate 
Monoethanolamine Thioglycolate 
Thioglycolic Acid

DL-TDP
Dilaurylthiodipropionate
DS-TDP
Distearylthiodipropionate

Thiodipropionitrile

HALBY PRODUCTS CO., INC.
WILMINGTON, DEL. 19899
phone: (302) OLympia 6-5428 
Thioglycolic & Thiodipropionic Acids & Derivatives



MOISTURIZERS
a m e r c h o l ® — sterol extracts. Amerchols such as L-101, CAB, C, H-9 and BL are a family of hypoallergenic lanolin derived products designed to provide a wide range of moisturizing and other valuable effects. Amerchol L-101, for example, is a superb emulsifier, emollient, stabilizer, jind a powerful free sterol depressant of interfacial tension. 
a m e r l a t e ® p — isopropyl lano- late. Emollient ester of lanolin fatty acids. A particularly effective conditioner, lubricant and penetrant. Functions as a moisturizer by holding water to the skin in emulsified form. Melts at body temperature to form a nongreasy protective film.
SOLUBILIZERS
solulan®— ethoxylated derivatives. Water soluble, yet emollient! Solubilizers of great general utility. Impart excellent plasticizing, lubricating, conditioning and pigment wetting qualities at low concentration.
PENETRANT
acetulan® — acetylated lanolin alcohols. Nonoily hydro- phobic liquid emollient. Penetrates and lubricates, leaving a persistent velvety afterfeel that is truly remarkable.
EMOLLIENT
modulan® — acetylated lanolin.t Skin protective emollient with decided advantages over lanolin. Hypoallergenic, almost odorless, nontacky. oil soluble, and hydrophobic. Excellent for emulsions, soaps, baby oils, and brilliantines.
ENRICHERS
viscolan® — dewaxed lanolin. Supplies all the natural benefits of lanolin in intensified, convenient liquid form. Oil soluble, low odor and color. 
waxolan® — lanolin wax fraction. Adds gloss and grooming effects. Stabilizes emulsions. Increases melting point, viscosity and consistency. 
cholesterol usp — pure white and practically odorless. Suitable for the most exacting uses in pharmaceuticals and cosmetics.
UNSATURATES
polylan® — essential polyunsaturate. Liquid wax ester. Combines the natural benefits of linoleic acid with the softening, protective, and conditioning properties of lanolin’s most active components. 
ricilan® — lanolin ricinoleates. Provide valuable new skin oriented properties. Unusual combinations of selected lanolin alcohol and castor oil components designed especially for lipsticks.

A N S W E R S
waiting for problems
Amerchol® lanolin derivatives have been developed for specific 
functional effects in formulations, and we have these shelves 
of finished, tested preparations which may be the answer to 
your formulation problem.
If the answer to your particular problem isn’t here, we are 
prepared to put our extensive experience in formulating with 
Amerchol lanolin derivatives and other cosmetic raw materials 
to work for you. There is no cost or obligation for this con
fidential service.

merchol

Complete technical data, samples, and suggested formulas are available from our research laboratories.

AMERICAN CHOLESTEROL PRODUCTS, INC.

Amerchol Park • Edison, New Jerseyf U .S .  &  fo r e ig n  p a te n ts
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Parma vert
FLORAL GREEN NOTE 
NON-IRRITATING 
STABLE IN  ALKALIES 
EXTREMELY POWERFUL

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





cou ldn’t  
ca reless...

about Bair spray tecBnoiogy
■ p M
|^,».or plasticizers, or resins, or even the type of 

propellent used. And why should she? 
She only wants a product that works, a 

product she knows she can rely on. 
By working with cosmetic marketers on 

such things as curl retention, effects 
of hair treatment on tensile strength, 

and lower cost propellent systems, 
our lab has developed some 

new and valuable technology 
... not only on hairspray, but 

with other aerosols, too. Yes, Gretchen 
couldn’t care less about technology, 

e is concerned with the performance 
of your product... and so are we!

Isotron Department, Pennsalt 
Chemicals Corp., 3 Penn Center, 

Philadelphia, Pa. 19102

(P E H N S A LT)
ISOTRON
P R O P E L L E N T S
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(  CHLORÄCEL* )
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Another first for you in 
aerosol anti-perspirants from REHEIS

REHYDROL ASC

Now  available fo r the first t im e ... 
the anti-perspirant for aerosols... 
REHYDROL ASC.

As the leader in this field , Reheis 
offers you this new developm ent 
backed by its 20 years o f experi
ence in alum inum  hydroxy ch lo 
ride technology.

REHYDROL ASC is the aerosol 
form  o f CHLORHYDROL..

the  pre fe rred  a n ti-p e rsp iran t fo r 
roll-ons, creams, lotions and gels. 
It can be used in desired concentra
tion  and dem onstrates excellen t 
stability in aerosol form ulations. It 
compares favorably in efficacy to 
ro ll-on anti-perspirants and has a 
safe pH value fo r skin and fabrics.

Extensive tests prove good shelf 
life  w ith  evidence of accept

able container corrosion and valve 
performance.

Its d eve lopm ent largely com 
p le ted , REHYDROL ASC is now  
being offered in semi-commercial 
quantities and w ill soon be in fu ll 
commercial production. For com 
plete technical in form ation, phone 
or w rite  Reheis today.

REHEIS CHEMICAL COMPANY
»¡on o f  A rm o

4 0 1  N o r t h  W a b a s h  A v e . ,  P . O . B o x  1 0 2 2 , C h i c a g o ,  I l l i n o i s  6 0 6 9 C
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BEASTS The mold, yeast and bacteria that threaten the life of your fine cosmetics 
and drugs can be effectively controlled with WASHINE PARABENS. 
These highly successful esters of para-hydroxy benzoic acid are 
approved for general or specific applications and generally recognized 
as safe. They are soluble and active independent of pH. Samples and 
complete data, as well as technical service, are available upon 
request and without obligation.

Ï!  W ASHINE CHEMICAL CORPORATION
BA S IC  IN  P A R A B E N S LO D I ,  N E W  J ER SE Y

MANUFACTURERS of Quaternary Ammonium Compounds • Parabens (esters of 
p-hydroxy benzoic acid) • p-Hydroxy Benzoic Acid • Ammonium Formate 
Ammonium Acetate • Calcium Acetate • Sodium Diacetate • Other Acetate Salts 
Salts of other organic acids • Sodium Hypochlorite



P e rfu m e  c r e a te s  a n  im a g e ...
An air of mystery or the sweetness of fe m in in ity ... 

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.

Dodge <£f Olcott Inc.
SEVEN TY-FIVE 9TH AVENUE • NEW YORK, N.Y. 10011
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Croda has all the makin’s!
POLYCHOLS for Lanolin-rich gels of highest emollience \\ V\

Polyoxyethylene ethers of lanolin Alcohols \\  A,VOLPOS for Odorless, water-white gels \ \
Polyoxyethylene oleyl ethers

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
Easily solubilized superfatting and conditioning agents.

Croda New York London 
Milan Dusseldorf

Croda Inc.
51 Madison Ave. 
New York.
N Y. 10010 
MU 3-3089

Are you receiving Croda's 
information bulletins—  
“ LAMBS TALES'' regularly? 
If not, write now for 
this valuable information.

SEND FOR SAMPLES 
AND LITERATURE!

Subsidiary: Hummel Lanolin Corp., 185 Foundry St., Newark 5, N. Y.

CRODA brochures
available:

□  HARTOLAN & 
SUPER HARTOLAN 
SOLAN 
POLYCHOL 
FLUILANOL 
SKLIRO
Lan. Fatty Acids 
POLAWAX 
NO VOL 
VOLPO
(Revised Sept. 64)

□  CRODAFOS



There are quality Enjay products for everything from frictional colognes 
to shaving creams. In many cases special requirements can be built into 
Enjay products to meet special needs. The Enjay line includes ethanol, 

isopropanol, ethyl ether, isopropyl ether, glycol ethers, acetone, methyl 
ethyl ketone, butyl alcohol, neo-acids, ethyl acetate, isopropyl acetate, 
secondary butyl acetate, normal butyl acetate, isobutyl acetate, methyl 

amyl aceta te . . .  and hexadecyl alcohol, the ideal emollient for 
many different cosmetics. But you get more than 
a chemical line when you come to Enjay. There’s 

a highly trained cosmetics group ready to 
work on any problems you may have.
Just drop a note to Enjay Chemical 

Company, Dept. C108H, 60 West 
49 th Street, New Y ork, N. Y.

10020, or call 212-974-6318.

( E njay

Enjay Chemical Company
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Only Malmstrom offers a choice of 3  types 
of lanolins that are water and alcohol soluble.

LANFRAX’ WS 55 — Alkoxylated Lanolin W ax; a
hard waxy solid, non-ionic emulsifier, emollient and 
plasticizer for a firmer emollient film.
ETHOXYLAr — A lkoxylated selected Cosmetic 
Grade Lanolin; a soft waxy solid, non-ionic emulsifier, 
emollient and plasticizer for a medium emollient film.
LANTR0L@ AWS —Alkoxylated Lanolin O il; a 100% 
active liquid non-ionic emulsifier, emollient and plasti
cizer for a softer silkier emollient film.

With a choice of these three (3) water and alcohol soluble lanolins you can formulate the precise feel and characteristics you want; and, all three (3) are cosmetically elegant lanolins—light in color,free from odor. , , , , , ,Write or phone for data and samples.

c o r - p .  1501 W est E lizabeth  Avenue, L inden, N.J. 07036 
Telephone (201) 925-7500

CANADA: Frank E. Dem psey & Co. Ltd., 47 Davies Ave., T oro n to  8, Ont. 
ENGLAND: Cyclo C hem ica ls  Ltd ., M a n s fie ld  House, S trand , London, W.C.2 

FRANCE: S.A.C.I., 12 Rue Le C ha te lie r, P aris 17e 
GERMANY: R.E.W.0. Chem Fab GmbH., S te inau K re is  S ch lüch te rn  

MEXICO: P roduc tos  L ind est, A.P. 295, San B arto lo  Naucalpan



This graceful racing sloop, skillfully manned by 
crewmen who are masters of the sailing arts, is 
an example of truly outstanding performance. At 
Fleuroma, the highly specialized skills and imagi
native talents of world-renowned perfumers,

combined with the finest technical and chemical 
facilities available, create exciting fragrances 
that make your products unique . . . desirable 
. . . memorable. Fleuroma, 43-23 37th Avenue, 
Long Island City, New York 11101.

FLEURD M A^
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Exciting, creative packaging based upon solid 
experience has become a FLUID tradition. 
Manufacturing chemists and contract pack
agers since 1921, we have a proud reputation 
for product pioneering and quality continuity. 
No other contract packager is equipped to of
fer such a complete line of packaging services 
to so many different industries. FLUID does 
not market any of its own products, so we 
never compete with you. “Trade secrets” are 
safe with us.
Whether your needs are product formulation, 
package design, test surveys, promotion, ware
housing, packaging, shipping, we can and do 
assume all responsibility. With these problems 
off your shoulders, you can con- p
centrate on profitable marketing. ----
Call on FLUID for quality service. —

8 7 8  M T . P R O S P E C T  A V E N U E  
NEWARK, N. J.

Telephone: N. J.—HUmboldt 4-1000 
N. Y.—White Hall 3-0540 

Cable: Fluidkem



76 NINTH AVENUE, NEW YORK, N.Y. 100 
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How? C onsider the elements invo lved  in  the 
creation o f  a successful fragrance.

First, you start w ith  the  basics like  the ex
tra o rd in a ry  ta len t and th e  rig h t in s tin c t fo r 
w h ich  F irm enich scientists are recognized. 
A p p ly  the co llaborative help o f great un ive r
sities like  Massachusetts Ins titu te  o f  T e chno l

ogy, Cam bridge, Mass. (U .S.A.), Swiss Federal 
In s titu te  o f  Technology, Zu rich , Switzerland, 
and In s t itu t de Biologie Physico-C him ique, 
Paris, France.

T h e n  place th e ir find ings in  the  hands o f 
F irm enich creative perfum ers to  w o rk  w ith  in  
th e ir ow n  special way, using the most m odern
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This little tray represents 6 Professors, 34 PH. D.*s,10 international awards for 
organic synthetic research,
600 published scientific papers 
and a Nobel Prize.
In the hands of our creative perfumers, it could hold your next fragrance success.

equipm ent and fac ilities  in  th e  fragrance in 
dustry. C reations fro m  Geneva, Paris and 277 
Park Ave., New Y o rk , produce fragrances sold 
in 109 countries th ro u g h o u t the w orld .

A d d  them  together and you have the k in d  
o f  research and applied technique th a t can 
he lp you r new fragrance product to  success.

- | n  r  m  e  n  i c  h|

FIRMENICH INCORPORATED, NEW YORK: 277 PARK AVENUE, NEW YORK 10017 ■ ILLINOIS: 
5422 N. MILWAUKEE AVE-, CHICAGO 60630 ■ CALIFORNIA: 5455 WILSHIRE BLVD , 
LOS ANGELES 90036 ■ FIRMENICH OF CANA0A, LIMITED, ONTARIO ■ INTERNATIONAL 
■ GENEVA ■ PARIS ■ LONDON ■ MEXICO CITY ■ MANAGUA ■ SA0 PAULO ■ 
BUENOS AIRES ■ SANTIAGO ■ BOGOTA ■ LIMA ■ QUITO ■ CARACAS ■ SYDNEY



A PROUD TRADITION OF SUPERIOR SERVICE TO THE PERFUMERY INDUSTRY

roure-dupont
n e w  y o r k  c h l c a a o  ■  hniiwvA/^^HC h i c a g o h o l l y w o o d

So,. aBenls in ,he United S.ales and Canada ,or SOCIETE ANONyME DES ETABLISSEMENTS ROURE-BERTRAND FILS e, JUSTIN DUPO



3ENN-DRAKE
iVhite Mineral Oils 
lelp keep her lovely
Inowledgeable formulators know that 
ae skin absorbs white mineral oils—from 
ath oils more readily than it absorbs 
ther types of oils. They know also 
aat creams and lotions for protecting,
Dftening, and relieving dry skin need a 
beral portion of white mineral oils.
And knowledgeable formulators turn to 

■ enn-Drake for these oils because they know 
lat here, purity and uniformity are of 
le highest order, and that our Technical 
ervice is an excellent source of practical 
•chnical help when needed.
If you are not now enjoying the benefits we 

ave to offer, why not let us show what we can do 
>r you? We shall be glad to send you literature 
Terences on the bath oils, other technical 
formation on white mineral oils and petrolatums, 
ad provide technical services that can 
ive you time, effort and money.
you need  quick action, te lephone our 

harles S teen bergen—collect—412/287-2781.
ENNSYLVANIA REFINING COMPANY . Butler, Pa. 16001 

anches: Cleveland, Ohio; Edgewater, N.J.; Los Angeles, C a lif.;

■kyo and Osaka, Japan.

-------------------------------- \

penn-drake
W H IT E  M IN E R A L O ILS  

P E TR O LA TU M S

J
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—  Affilia tes  .
Schimmel Internationa] Ltd., Slough, England 
Schimmel do Brasil, Ltda., Sao Paulo, Brazil 

SOPAS, s .a .r .l ., Grasse, France
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Emulsion stab ilizer?
Suspending agent?

Gum m odifier?
VEEG UM ® is all o f th ese—and m ore!

V e e g u m  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 V ee g u m  can help you solve? Write us on your company 
letterhead and we will send you our 32-page Technical Bulletin #44F 
containing 3 5  formulas illustrating the use of V e e g u m . Samples for 
experimental work on request. R. T. VANDERBILT Company, Inc.,
Specialties Department, 230 ParkAve. New York, New York 10017.



IV JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

EXECUTIVE OFFICES 
900 VAN NEST AVENUE,
BRONX, NEW YORK 10462 

CHICAGO 6, LOS ANGELES 21,
OFFICES IN ALL PRINCIPAL CITIES 
AGENTS IN ALL PRINCIPAL COUNTRIES

This advanced
creativity is
as near as
your telephone dial..
contact
Florasynth
today!

the
natural beauty 
of a 
whole 
scent
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The Lanogels are first choice
among water and 

alcohol soluble lanolinsbecause
they are superior emollients, emulsion 

and foam stabilizers.

They are particularly effective in aqueous
preparations for cleansing, conditioning 

and grooming the skin, scalp and hair. 

For complete data 
request Product Bulletin 46.

ROBINSON WAGNER CO., Inc.
Leaders in Lanolin Research & Development t

628 W averly  Avenue, M am araneck, N .Y .
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272 COIT STREET • IRVINGTON, N. J. 

Phone: Area Code 201 • 374-2500

Agents in Principal Cities Throughout the World

MIRANOL AMPHOTERIC SURFACTANTS
FAMOUS FOR MILDNESS AND SAFETY...

The Surface Active Agents that Not Only Meet the 
DRAIZE TEST, but EXCEED its requirements . . . 
NO irritation at any time!
NOT ONLY THE “ DRAIZE TEST", MIRANOLS PASS THE 
“ BABY TEST" THOUSANDS OF TIMES EVERY DAY. . .

M ira n o ls  do n o t cau se  ir r i ta t io n  to  eyes . . . have no 
u n p le a s a n t o d o r and  fe a tu re  u n e x c e lle d  c h e m ic a l 
s ta b il i ty .

M ira n o ls  com e th ro u g h  w here  c o n v e n tio n a l s u r fa c ta n ts  
c a n n o t d e liv e r  th e  p e rfo rm a n c e , s o lv in g  p ro d u c t p ro b 
lem s th a t  o th e r s u r fa c e  a c tiv e  a g e n ts  c a n ’t  so lve. O n ly  
th e  M ira n o l io n ic  b a la n c e  in A M P H O T E R IC  SU R FA C 
TA N TS  is th e  re c o g n iz e d , re s p e c te d  and  a c c e p te d  
s ta n d a rd  fo r  c o m p le te  a p p lic a t io n  v e rs a tili ty .

MIRANOL AMPHOTERIC SURFACTANTS ARE IN 
A CLASS BY THEMSELVES!

Write for Technical and Product Development Data Book



JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS X X V l l

For n early  h a lf a c e n tu ry  . . . unparalleled creative 
a rtis try  . . .  in  th e  d eve lop m e nt and to ta l expression  o f 
th e  fra g ran ce  c o nce p t and its  in f in ite  nuances . . . has 
been the dedicated role of A lbert Verley & Company.

In th e  e vo lu tio n  of a p ro m is in g  essence fro m  w hich  
b e a u tifu l fra g ran ce s are conce ived  . . . Verley in s is ts  
upon in g re d ie n ts  o f the  h ig h e s t q u a lity  . . . u tiliz e s  th e  
f in e s t la b o ra to ry  fa c il it ie s  e m p lo y in g  th e  m ost advanced 
o f s c ie n tif ic  te ch n iq ue s  . . . and possesses, th ro u gh  
extensive  and co n tin u in g  research, a com prehensive  
know ledge o f co nsu m e r re qu irem e n ts . The m a te ria ls  used 
in th e  c re a tio n  and p ro d u c tio n  are c a re fu lly  screened 
. . . th e  re s u ltin g  co m pounds p rec ise ly  checked and per
fo rm a nce  tested  in co n tro l and a p p lica tio n  laboratories. 
O b jective  e va lu a tio n  of a fra g ran ce  th ro u g h  re lia b le  
panel p rocedures assures a m a rke t a c c e p ta b ility  o f 
Verley com pounds.

Add to  th is  u np a ra lle le d  h eritage  th e  endless search fo r 
un iq ue  and p rovoca tive  fra g ran ce s . . . th e  ca p tu re  . . . 
th e n  th e  su b tle  b le n d in g  o f rare and e lus ive  q u a litie s  
th a t em body th e  p e rfu m e  long rem em bered and cherished . 
Each scent . . . deve loped so le ly  to  p e rfo rm  and fu lf i l l  
th e  fu n c tio n  fo r  w h ich  it  w as crea ted  . . . in s u rin g  the  
fu ll a ro m a tic  expression and accep tance  of yo ur p roduct.

for unparalleled fragrance . . .  for the expression . . .  
for your product. . .
check with the man from VERLEY

Albert Verley & c o m p a n y

1375 EAST LINDEN AVENUE • LINDEN, NEW JERSEY
N. J.: WAbash 5-1105 N. Y.: MUrray Hill 3-3881 

1018 S. WABASH AVENUE • CHICAGO 5, ILLINOIS 
10325 LOWER AZUSA ROAD • TEMPLE CITY, CALIFORNIA 

AROMESCENCE INC.
10 RUE PERGOLESE • PARIS 15, FRANCE



A se rie s  o f n o n -io n ic  a n d  a n io n ic  e m u ls i
f ie rs  an d  o p a c if ie rs  m a n u fa c tu re d  fro m  
f in e s t  g ra d e  tr ip le  p re sse d  S te a ric  A c id  
w ith  a m a x im u m  Io d in e  V a lue  o f 0.5, 
p o s s e s s in g  s u p e r io r  h e a t a n d  lig h t 
s ta b il ity ,  an d  s ta b le  o ve r a w id e  pH 
ra n g e .
O f sp e c ia l in te re s t:

C ER A S Y N T IP  —  O p a c if ie r  a n d  p e a r l
in g  a g e n t fo r  c re a m  
lo tio n  s h a m p o o s .

C ER A S Y N T 945 —  A c i d  s t a b i l i z e d  
e m u ls if ie r  fo r  m e d i
c a te d  c re a m s  a n d  
lo tio n s .

C E R A S Y N T D —  E m u ls if ie r  fo r  h y d ro 
c a rb o n s  in a e ro so l 
s y s te m s ; a lso  o p a c i
f ie r  fo r  c re a m  lo tio n  
s h a m p o o  c o n c e n 
tra te s .

For te c h n ic a l b u lle t in s  on th e s e  a n d  a 
w id e  v a r ie ty  o f o th e r  e m u ls if ie rs  w rite :

^ QUALITY

VAN DYK Gu COMPANY, INC.

MAIN AND WILLIAM STREETS, BELLEVILLE, NEW JERSEY
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COSMETIC CHEMISTS
REXALL DRUG S CO.

A w o rld w id e  le a d e r in re se a rch , d e v e lo p m e n t a n d  p ro d u c tio n  has a v a il
a b le  w ith in  its  d ru g  d iv is io n  seve ra l e x c e p tio n a l p o s it io n s  fo r c o s m e tic  
c h e m is ts . T h e se  a s s ig n m e n ts  are  in S o u th e rn  C a lifo rn ia .

A p p lic a n ts  s h o u ld  p o ssess as m in im a l re q u ire m e n ts  a BS d e g re e  in 
C h e m is try  o r a ss o c ia te d  s c ie n ce s , a t le a s t 5 ye a rs  fo rm u la tio n  e x p e rie n c e  
in th e  c o s m e tic  f ie ld  a n d  a d e s ire  to  m o ve  fo rw a rd  w ith  a p ro g re ss ive  
o rg a n iz a tio n .

We o ffe r  e x c e lle n t b e n e fits , w o rk in g  c o n d it io n s  a n d  o p p o r tu n it ie s  fo r 
a d v a n c e m e n t. In c o m p le te  c o n fid e n c e  p lea se  se n d  le tte r  o f in q u iry  or 
re s u m e  in c lu d in g  sa la ry  to

PERSONNEL DIRECTOR 

P.O. BOX 3157, TERMINAL ANNEX 

LOS ANGELES 54, CALIF. 90054

COSMETICS
SPECIALISTS TO THE 

PRIVATE LABEL TRADE

* Form ulating
* M anufacturing
* Styling
* Packaging

O ur experienced sta ff offers a com

p le te  service fo r Distributors in 

the Atlantic and Central States.

CO S M ETIC L A B O R A T O R IE S , 
IN C O R P O R A T E D

2272 East Jefferson Avenue 

Detroit, Michigan 48207

LEBERCO 
LABORATORIES

Hormone Assays 
Drug Assays

Cosmetic and Pharmacological 
Research

Toxicity, Eye and Skin 
Irritation Studies

Anti-Biotic and Fungicidal
Assays

Sensitivity Tests

Patch Testing and Clinical 
Studies

123 HAWTHORNE ST. 
ROSELLE PARK, N. J.
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LANOLIN DERIVATIVES
for

COSMETIC and PHARMACEUTICAL
application
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LANOIL liquid lanolin
a pure fluid fraction of lanolin — oil soluble 
— used as a moisturizer, skin lubricant, W /0 
emulsifier.

LANTOX 55 water soluble lanolin
an ethoxylated lanolin — in 50% solution and 
in anhydrous solid form — recommended for 
use as emulsifier, wetting agent, solubilizer, dis
persant, absorbent and anti-irritant.

LANO LIN ALCOHOLS
the unsapomfiable fraction of lanolin. A power
ful W /0 emulsifier possessing high cholesterol 
content.

STERALCHOL
an anhydrous alco-sterol base composed of rich 
cholesterol and other valuable sterols in liquid 
form. A primary emulsifier in W/0 emulsions, 
a secondary emulsifier in 0/W  emulsions. Serves 
as a non-tacky skin softener, moisturizer, lubri
cant, emollient, penetrant and counter-irritant.

LANOLA 9 0
a self-emulsifying lanolin providing highest de
gree of water dispersibility and absorption prop
erties. Achieves milk-white emulsions with all 
proportions of water.

SAMPLES ON REQUEST 
SEND FOR TECHNICAL LITERATURE

THE LANAEIEX PRODUCES, INC.
m a n u fa c tu r e r s  o f  la n o lin  a n d  la n o lin  
d er iva tive s  fo r  o ve r  a q u a r te r  c e n tu r y

1 5 1 -1 5 7  THIRD AVENUE • ELIZABETH 1, N. J.
PHONE (Code 201) 351-9700
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cAcetatecAcetatecAcetatecAcetatecAcetate
(For a clean, fresh top note 

Excellent for bergamot shading)

Consistent Quality Stable Price
Because its synthetic.

ROCHE CHEMICAL D IVIS IO N AROMATICS DEPARTMENT. HOFFMANN-LA ROCHE INC , 
NUTLEY. NEW JERSEY (201 ) 235-2474 . IN NEW YORK: (212) 695-1400
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Society of Cosmetic Chemists 

Journal Advertising 

takes your 

message straight 

to the 
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of the

Cosmetic Industry

For information address:

Editorial Assistant 

Society of Cosmetic Chemists
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Bloomfield Hills, Michigan 48013



X X X IV JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

Emulsify it with—

C A R O L A T E *
CETYL PALMITIC ALKYLOLAMIDE 

Sell-Emulsifying Spermaceti-Amide
The sa tin y  fe e l

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

• TECHNICAL DATA 
• TOXICOLOGICAL STUDIES 

• COSMETIC FORMULAS

available on request

E m u lsion s in co rp o ra tin g  CAROLATE as th e  em u lsifier can he 
co n ven ien tly  a n d  eco n o m ica lly  fo rm e d .

ROBECO CHEMICALS, INC
51 Madison Avenue New York, N. Y. 10010

212-683-7500

iReg. U. S. Pat. Off. Pat Pend.
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SYNOPSES FOR CARD INDEXES

T h e  fo llo w in g  synopses can be cu t o u t and m o u n te d  on 3 X  5 in . in d e x  cards fo r  re fe r
ence, w ith o u t m u tila t in g  th e  pages o f th e  Jo u rn a l.

S tu d ie s  on th e  s u b s ta n tiv ity  o f c o lla g e n -d e rive d  p o lyp ep tide s  to  h u m a n  h a i r : S. A .
K a r ja la , J. E . W illia m s o n , and  A . K a rle r . J o u r n a l  o f  the  S o c ie ty  o f  C o sm e tic  C h e m 
is ts  17, 513 (1966)

S ynopsis— T h e  s o rp tio n  o f co llagen -de rived  pe p tides  to  h u m a n  h a ir  has been c o n 

c lu s iv e ly  d e m o n stra te d . T h is  p ro o f o f so rp tio n  can be ap p lied  o n ly  to  pe p tides  
d e rive d  fro m  co llagen, since th e  p rocedu re  is based on th e  q u a n t ita t iv e  d e te rm in a 
tio n  o f a u n iq u e  a m in o  acid , h y d ro x y p ro lin e , w h ich  is present in  large a m o u n ts  o n ly  

in  co llagen and in  pep tides  d e rive d  fro m  collagen. T h e  so rp tio n  o f co llagen -de rived  
p e p tides  in  genera l increases w ith  increase in  dam age to  th e  h a ir , w ith  increase in  
c o n c e n tra tio n  o f p e p tides  used, and w ith  decrease in  th e  m o le cu la r size of th e  p e p 
tides.

T e m p e ra tu re  dependence o f th e  m e ch a n ica l p ro p e rtie s  o f h u m a n  h a ir  in  re la tio n  to  

s tru c tu re : L u d w ig  R ebe nfe ld , H a n s  D ie tr ic h  W e ig m a n n , and  C o rn e lia  D ansizer.

J o u r n a l  o f  the  S o c ie ty  o f  C o sm e tic  C h e m is ts  17, 525 (1966)

S y n o p s is - -T h e  m echan ica l p ro p e rtie s  in  tens ion  o f h u m a n  h a ir  were exam ined as a 
fu n c tio n  o f te m p e ra tu re  in  a b u ffe r so lu tio n  a t p H  7.0 b o th  in  th e  presence and 
absence o f a s u lfh y d ry l g roup  b lo c k in g  agent. U n tre a te d  h a ir  as w e ll as h a ir  th a t  

had been p a r t ia l ly  reduced to  increase th e  free S H  c o n te n t was in ve s tig a te d . I t  
was fo u n d  th a t  th e  e las tic  m o du lus , p o s t-y ie ld  m o d u lu s , a n d  fib e r s tre n g th  decreased 
w ith  incre as in g  te m p e ra tu re  w h ile  e x te n s ib ility  increased. T h e  tu rn -o v e r  p o in t  

betw een the  y ie ld  and p o s t-y ie ld  reg ions was observed to  u n derg o  a tra n s it io n  a t  a 
c h a ra c te ris tic  te m p e ra tu re  o f 85 .5°C . T h is  t ra n s it io n  te m p e ra tu re  was decreased 
to  66 .0°C  fo r  the  p a r t ia l ly  reduced h a ir . T h e  presence of the  S H -b lo c k in g  agent 

tended to  decrease e x te n s ib ility  and  increase th e  p o s t-y ie ld  m o d u lu s  b u t  h a d  no 
e ffect on the  e lastic  m o d u lu s  and  s tre n g th . T h e  re su lts  are exp la ined  in  te rm s  o f a 
s u lfh y d ry l-d is u lf id e  in te rch a n g e  m echan ism  w hereby  stressed d isu lfid e  bo nds are 
re lieved  a n d  tra n s fo rm e d  in to  th re e  free  po s itio n s . T h e  tra n s it io n  te m p e ra tu re  is 

associated w ith  the  s ta b il i ty  o f th e  d isu lfid e  bo n d  and  the  onset o f th e  S H  ca ta lyze d  

d is u lfid e  in te rchan ge.

w ïtâ m  imwntnrfidnj
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The practical evaluation of shampoos: M a rs h a ll S o rk in , B e rtra m  S hap iro , and
G us S. Kass. J o u r n a l  o f  the  S o c ie ty  o f  C osm etic  C h em ists  17, 539 (1966)

Synopsis— A ppearance, p e rfo rm a n ce  d u r in g  use, and  e ffec t on h a ir  a fte r  use are th e  

th re e  m a jo r c r ite r ia  b y  w h ic h  sham poos should  be eva lu a te d . W ith in  these th ree  
b road  categories, 25 separate ch a ra c te ris tic s  are  e n um era ted . T h e  im p o rta n c e  of 
each of these a n d  la b o ra to ry  an d  b e a u ty  salon te s t procedures fo r  e v a lu a tin g  

sham poos are discussed.

Protection of cosmetic colors by means of U.V. absorbers: W ill is  G. T h o m a s, Jr.
J o u r n a l  o f  the S o c ie ty  o f  C osm etic  C h em ists  17, 553 (1966)

Synopsis— I t  is show n th a t  n in e  c o m m e rc ia lly  a v a ila b le  u l t ra v io le t  l ig h t  absorbers 
can be used to  p ro te c t c e r tifie d  co lo rs  a g a in s t fa d in g . Such p ro te c tio n  can be 

ach ieved b y  in c o rp o ra tin g  th e  U .V . absorbers in to  th e  p ro d u c t o r in to  th e  c o a tin g  o f 
th e  package. P ra c tic a l exam ples o f b o th  m e thod s  o f p ro te c tin g  a g a in s t fa d in g  are 

c ite d  T h e  decis ion as to  how  th e  ab sorbe r is used depends on e fficacy, th e  dye  to  

be p ro te c te d , sa fe ty , and costs.
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L IT E R A T U R E  SURVEY*
A n a ly tic a l

Use o f H ig h  R e so lu tio n  M a ss S p e c tro m e try  in  th e  S tu d y  o f P e tro le u m  W axes, M ic ro c ry s ta l

lin e  W axes and  O zo ke rite . R e id , W . K . ,  A n a l .  C h e m .,  38, 4 4 5 -8  (M a rc h  1966).

S e p a ra tio n  and  Id e n tif ic a t io n  o f D yes fro m  Cosm etics. Le ga to w a , B ., R o c z n ik i  P a n s tw o w e g o  
Z a k la d u  H ig . ,  16, 45 3 -9  (M a y  1965) ( In  P o lish ).

C om p le te  S e p a ra tio n  o f L ip id  Classes on a S ing le  T h in -L a y e r  P la te . F reem an, C. P ., a n d  

W e st, D ., J .  L i p i d  R e s . ,  7, 32 4 -2 7  (M a rc h  1966).

T h in -L a y e r  C h ro m a to g ra p h y  o f P ho sp h a te  E s te rs  o f B io lo g ic  In te re s t. D a v id s o n , I .  W . F ., 

and  D re w , W . G ., J .  C h ro m a to g ., 21, 31 9 -2 3  (F e b ru a ry  1966).

A  R a p id  M ic ro m e th o d  fo r  D e te rm in a t io n  o f F ree  F a t ty  A cids. M a c K e n z ie , R . I) . ,  et a l .,  
F e d e ra tio n  P r o c . A b s tr . ,  25, 768 ( M a r c h - A p r i l  1966).

A  M e th o d  fo r  In tro d u c in g  Sam ples In to  a G as C h ro m a to g ra p h ic  C o lu m n . U n d e r, O. M . ,  

et a l .,  F e d e ra tio n  P ro c . A b s t r . ,  25, 557 ( M a rc h - A p r i l  1966).

A u to tra n s fe r  C h ro m a to g ra p h y : F a c ile  T w o -D im e n s io n a l C h ro m a to g ra p h y  in  w h ich  th e
S ta tio n a ry  Phase is  C hanged. I .  A u to tra n s fe r  fro m  T h in -L a y e r  to  Paper. Irv in e ,  D . G ., 

and A nde rson , M . E ,, J .  C h ro m a to g ., 20, 5 4 1 -45  (D e ce m b e r 1965).

P ra c tic a l A erosol A na lys is . Reed, A . B ., J r ., S o a p  C h em . S p e c ia l t ie s ,  42, 130-32, 134, 171-72, 
174 (F e b ru a ry  1966).

T h e rm o m e tr ic  T i t r a t io n  o f C e ty l P y r id in iu m  C h lo rid e . W e in e r, N . D ., and  F e lm c is te r, A ., 
A n a l .  C h e m .,  38, 515— 16 (M a rc h  1966).

R a p id  P re p a ra tio n  o f F a t ty  A c id  E sters  fro m  L ip id s  fo r  Gas C h ro m a to g ra p h ic  A n a lys is . 

M e tc a lfe , L . D .,  et a l .,  A n a l .  C h e m ., 38, 51 4 -15  (M a rc h  1966).

A  T w o -D im e n s io n a l S ep a ra tio n  o f A c id , N e u tra l and  B asic A m in o  A cids b y  T h in  L a y e r 

C h ro m a to g ra p h y  on  Cellu lose. B u ja rd , E l. ,  and M a u ro n , J ., J .  C h ro m a to g ., 21, 19 -26 
(J a n u a ry  1966).

E s tim a tio n  o f F a t ty  A c id  C o m p o s itio n  b y  G as C h ro m a to g ra p h y  U s ing  P eak H e ig h ts  and  
R e te n tio n  T im e . B a r t le t ,  J. C ., a n d  Ive rso n , J. L .,  J .  A s s o c .  O ffic . A n a l .  C h e m is ts ,  49, 2 1 -2 7  

(F e b ru a ry  1966).

A p p a ra tu s  fo r  A p p ly in g  Sam ples to  T h in  L a y e r C h ro m a to g ra m s . C u rt is , P. J ., C h em . &  
I n d . ,  6, 2 4 7 -49  (F e b ru a ry  5, 1966).

A p p lic a tio n s  o f A queous T h e rm o m e tr ic  T i t r a t io n  to  P h a rm a ce u tica l A n a lys is . D eLe o , 

A . B ., and  S te rn , M .  J ., J .  P h a r m .  S c i . ,  55, 173-80 (F e b ru a ry  1966).

Q u a n tita t iv e  A n a ly s is  fo r  O le ic  and  P e tro se lin ic  A c id s  in  G lyce rid e  O ils. M a lla rd ,  T . M .,  

and C ra ig , B . M .,  J .  A m .  O il  C h e m is ts ' S o c .,  43, 1-2  t J a n u a ry  1966).

T h e  C a ta ly t ic  E ffe c t o f th e  S u p p o rt on T e rpe ne  C om p oun ds in  G a s -L iq u id  C h ro m a to g ra p h y . 

H a ya sh i, S., et a l .,  B u l l .  C h em . S o c . J a p a n ,  38, 1824-31 (N o v e m b e r 1965).

A  T e ch n iq u e  o f P re p a ra tiv e  P ape r C h ro m a to g ra p h y . Pasieka, A . E ., and  Lo g a n , J. E ., C a n .
J .  B io c h e m .,  44, 149-53 (F e b ru a ry  1966).

P repared b y  Joseph H . K ra to c h v il  a n d  Joseph L . R osenstre ich .
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G as C h ro m a to g ra p h ic  Id e n tif ic a t io n  and  D e te rm in a t io n  o f B a rb itu ra te s . M a r t in ,  H . F ., 

and D ris c o ll,  J. L .,  A n a l .  C h e m ., 38, 34 5 -46  (F e b ru a ry  1966).

G a s -L iq u id  C h ro m a to g ra p h ic  A n a lys is  o f L o n g  C h a in  Iso m e ric  G ly c e ry l M o n o e th e rs . 

W ood , R ., and  S n yd e r, F ., L i p i d s , 1, 62 -7 2  (J a n u a ry  1966).

D e te rm in a t io n  o f P h e n y lm e rc u r ic  C om pounds in  F u n g ic id a l P re p a ra tio n s  and  in  P a in t. 

H o ffm a n n , E ., and Saracz, A ., T e x t i le  R e s . J . ,  36, 42 8 -3 0  (J a n u a ry  1966).

A  C o m p le m e n ta ry  T h in  L a y e r  and G a s -L iq u id  C h ro m a to g ra p h ic  P rocedure  fo r  F a t ty  A c id  
A n a ly s is . W h ite , H . B . J r ., J .  C h ro m a to g ., 21, 213-22  (F e b ru a ry  1966).

B a c te rio lo g y

T h e  G enus A sperg illus . C odner, R . C ., C h em . a n d  I n d . ,  15, 61 2 -14  (A p r i l  9, 1966).

A n tib a c te r ia l C h e m o th e ra p y . R o llo , I .  M . ,  A n n .  R ev . o f  P h a r m . ,  15, 20 9 -3 0  (1966).

Some Aspects o f M ic ro b io lo g y  in  C osm e tic  P ro d u c ts . B e ll, K .  W ., A m .  P e r fu m e r  C o s m e tic s , 
81, 25 -3 0  (M a y  1966).

E ffe c t o f L a c tic  A c id  B a c te r ia  on G ro w th  o f S taph y lo coccus A ureus. K a o , C. T . ,  and 
F ra z ie r, W . C ., A p p l .  M ic r o b io l. ,  14, 25 1 -5 5  (M a rc h  1966).

E ffe c t o f T im e  and T e m p e ra tu re  in  Assessing M ic ro b ia l C o n ta m in a tio n  on F la t  Surfaces. 

V esley, D ., et a ! ., A p p l .  M ic r o b io l. ,  14, 20 3 -0 5  (M a rc h  1966).

S ynerg ism  o f T h re e  A n tim ic ro b ia l D rug s . K a p la n , D ., and K o c h , W ., N a tu r e ,  209, 718-19 
(F e b ru a ry  12, 1966).

In te r fa c ia l P ro p e rtie s  o f A n t im ic ro b ia l L o n g -C h a in  Q u a te rn a ry  A m m o n iu m  S alts. I I .  

S o lub le  F ilm s  a t th e  O i l/W a te r  In te rfa c e . W e in e r, N . D ., et a l .,  J .  P h a r m .  S c i . ,  55, 187-91 
(F e b ru a ry  1966).

A n tim ic ro b ia l A gen ts. B r it is h  P a t. 1,013,572. P u b lished  Dec. 15, 1965. G ra n te d  to  J. R . 
G e ig y , A .G .

Urease A c t iv i t y  an d  A n t ib io t ic  S e n s it iv ity  o f B a c te ria . G ale , G . R ., J .  B a c te r io l .,  91, 4 9 9 - 
506 (F e b ru a ry  1966).

A n tib a c te r ia l A c t iv i ty  o f C om p oun ds w ith  B o th  M e rc u ry  and  T in  in  O rg an ic  C o m b in a tio n . 
M il le r ,  Y . L ., and Je rs ta d , A . C ., J .  M e d . C h e m ., 9, 20 8 -1 0  (M a rc h  1966).

A n tim ic ro b ic  C o m p o s itio n s  and Use T h e re o f. U . S. P a te n t 3,223,582. F ile d  June 6, 1962. 
P a te n te d  Dec. 14, 1965. G ra n te d  to  G e ig y  C h e m ica l C o rp o ra tio n .

B isb ig uan ide s. A  N e w  Series o f A n tim ic ro b ia l A gen ts. C u tle r , R . A ., et a l .,  S o a p  C h em . 
S p e c ia l t ie s ,  42, 4 5 -4 9 , 101-03 (F e b ru a ry  1966).

A  N e w  A n tib a c te r ia l A g e n t. J .  A m .  M e d .  A s s o c . ,  195, 161-62 (F e b ru a ry  14, 1966).

R o le  o f A irb o rn e  T ra n sm iss io n  in  S ta p h y lo co cca l In fe c tio n s . M o r t im e r ,  E . A ., et a l .,  B r i t .  
M e d . J . ,  1, 31 9 -22  (F e b ru a ry  5, 1966).

B a c te r ic id a l and F u n g ic id a l C o m p o s itio n s  C o n ta in in g  N itro g e n o u s  C ond ensa tio n  P ro d u c ts . 
U . S. P a te n t 3,215,596. F ile d  O ct. 23, 1961. P a te n te d  N o v . 2 ,1 965 . G ra n te d  to  T h e  D o w  
C h e m ica l C o m p a n y .
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C o m p o s itio n s  Based on  S h o rt-C h a in  S u b s titu te d  F a t ty  A c id  A m id e s  and on  A m in e  C om plexes 
T h e re o f, and  E x h ib it in g  A c t iv i t y  A g a in s t M ic ro o rg a n ism s . B r it is h  P a te n t 1,015,261. P u b 
lished Dec. 31, 1965. G ra n te d  to  K . R . D u tto n .

S yn e rg is tic  A n tib a c te r ia l C om p ositio ns. B r it is h  P a te n t 1,009,032. P ub lished  N o ve m b e r 
3, 1965. G ra n te d  to  T h e  P ro c te r &  G a m b le  C om p any .

A g e n t fo r  P re v e n tin g  th e  G ro w th  o f B a c te r ia  a n d /o r  F u n g i in  P ro p e lla n ts . G e rm a n  D A S  
1,208,040. P ub lished  D ec. 20, 1965. G ra n te d  to  D o w  C o rn in g  C orp .

C h e m is try  and  B io lo g y

A m in o  A c id  C o m p o s itio n  o f th e  A c q u ire d  P e llic le  o f H u m a n  T o o th  E nam e l. A rm s tro n g , 
N . G ., N a tu r e , 210, 197 (A p r i l  9, 1966).

S tru c tu re  o f C om p le x  P hosp ho lip id s . D a v e n p o rt, J. B ., N a tu r e , 210, 198 ( A p r i l  9, 1966).

C h e m is try  o f A ro m a tic  N itra t io n .  A lb r ig h t,  L . F ., C h e w . E n g . ,  73, 169-75 (A p r i l  25, 1966).

S im ple  M e th o d  fo r  D e te rm in in g  T h ix o tro p ic  P ro p e rtie s  o f M a te r ia ls . C h a ri, S. C ., and 
A w a s th y , B . R ., I n d ia n  J .  T e c h n o l .,  3, 3 6 8 -9  (N o v e m b e r 1965).

T h e rm a l C h a ra c te ris tics  o f Gels. K h o m u to v , L . I . ,  et a l .,  J .  A p p l .  C h e w . I N S R  (E n g lis h ), 
38, 786-89  ( A p r i l  1965).

S ign ificance  o f H y d ro q u in o n e — A  B le a ch in g  A g e n t. A lb e r t,  J ., and  G o ldb erg , R . I . ,  C lin .  
M e d . ,  73, 8 7 -8 8  (M a rc h  1966).

I l lu s tra t io n s  o f a M e th o d  fo r  D e te rm in in g  H y d ro d y n a m ic  S ta b il ity  C r ite r ia . La n g , S. B ., 
and  W ilk e , C. R . J .  C o llo id  In te r fa c e  S c i . ,  21, 153-58 (F e b ru a ry  1966).

In v e s tig a tio n  o f th e  M e chan ism  o f T h ic k e n in g  o f Suspensions. M u rz in ,  A . R ., et a l .,  J .  
A p p l .  C h e w . U S S R  (E n g lis h ), 38, 8 6 1 -6 7  (A p r il  1965).

A  N ew  M e ch a n ism  fo r  th e  B io syn th e s is  o f C ollagen. B e kh o r, I . ,  et a l .,  F e d e ra tio n  P ro p ,  
A b s tr . ,  25, 715 ( M a r c h - A p r i l  1965).

D is tr ib u t io n  o f Collagenase in  R a t Tissues. W oods, J. R ., and N icho ls , G ., N a tu r e ,  208, 
1325-26 (D e ce m b e r 25, 1966).

Q u a te rn a ry  A m m o n iu m  S u lfam a tes. U . S. P a te n t 3,223,704. F ile d  O ct. 27, 1961. P a te n te d  
Dec. 14, 1965. G ra n te d  to  H o llic h e m  C o rp o ra tio n .

S tud ies  on R eactio ns  o f P o lyp ro p y le n e . V , O n th e  T h e rm a l D e g ra d a tio n  A cce le ra ted  b y  

V in y l P o lym ers . M iz u ta n i,  Y .,  et a l .,  B u l l .  C h e w . S o c . J a p a n ,  38, 2045-51 (D e ce m b e r 1965).

M e th o d  o f M a k in g  C e ty l A lc o h o l E m u ls ions. U . S. P a te n t 3,226,295. F ile d  Feb. 8, 1960. 
P a ten ted  D ec. 28, 1965. G ra n te d  to  C. G oetz.

M e th o d s  fo r  D e te rm in in g  th e  T y p e  an d  S ta b il ity  o f E m u ls io n s . N o w a k , G . A ., S e ife n -O le -  
F e tte -W a c h se ,  92, 65 -6 7  (F e b ru a ry  2, 1966) (G e rm a n ).

P ro d u c tio n  o f A lp h a , B e ta -E th y le n ic a lly  U n s a tu ra te d  C a rb o x y lic  A cids. C a n a d ia n  P a te n t 

726,214. Issued Jan. 18 1966. G ra n te d  to  Celanese C o rp o ra tio n  o f A m erica .

S yn e rg is tic  C o m b in a tio n  o f S od ium  D odecane S u lfo n a te  and T r ie th a n o la m in e  L a u ry l S u lfa te . 
U. S. P a te n t 3,230,174. F ile d  A ug. 2, 1960. P a ten ted  Jan . 18, 1966. G ra n te d  to  L e v e r 

B ro th e rs  Co.
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D ye in g  Process o f K e ra t in  F ib e rs  E sp e c ia lly  H u m a n  H a ir  a n d  F ib e rs  D y e d  b y  th e  Process. 
F rench P a te n t 1,392,957. G ra n te d  Feb. 8, 1965. G ra n te d  to  P a rt ip h a rm  A .G .

C o llo id a l M a c ro m o le c u la r Phenom ena. B a tt is ta ,  O. A ., J .  P o ly m e r  S c i .  P a r t  C , 9, 135-55 

(1965).

S u p e rfa tt in g  A g e n ts  in  F in e  Soap and  S y n th e tic  D e te rg e n ts  and T h e ir  M o d e  o f M e ch a n ica l 
A c tio n . B e rg w e in , K . ,  S e ife n -O le -F e t te -W a c h s e , 92, 9 -1 0  (J a n u a ry  5, 1966) (G e rm a n ).

S tra ig h t-C h a in  A lky lb e n ze n e s : S tru c tu re  and P erfo rm a nce  P ro p e rty  R e la tio n s . I I I .
L ig h t - D u ty  D ish w a sh in g  F o rm u la tio n s . A n s te t t ,  R . M  , M u n g e r, P, A ., and R u b in fe ld , J., 

J .  A m .  O il C h e m is ts ’ S o c .,  43, 2 5 -2 8  (J a n u a ry  1966).

T o x ic o lo g y  o f a Series o f P h th a la te  E sters. C a lle y , D ., et a l .,  J .  P lia r m . S c i . ,  55, 158-62 

(F e b ru a ry  1966).

M e a su rin g  M e th o d s  fo r  th e  T e s tin g  o f C o n tro lle d  F oam . B lo ch in g , PI., et a l .,  S e ife n -O le -  
F ette  .'Yachsr. 91, 91 3 -17  (D e ce m b e r 8, 1965) (G e rm a n ).

D e n ta l C aries and E n a m e l S tru c tu re . C ra b b , H . S. M .,  and  M o r t im e r , K . A'., M a tu re , 209, 
611-12 (F e b ru a ry  5, 1966).

F ine  S tru c tu re  o f P a r t ia l ly  D e m in e ra lize d  E n a m e l. H in rich se n , C. F . L ., and  E nge l, M . B ., 

A r c h .  O ra l B io l . ,  11, 65 -9 3  (J a n u a ry  1966).

B io chem ica l A spects o f F lu o r id a tio n . Jenk ins , G . N ., B r i t .  D e n t.  J . ,  119, 537-39  (D ece m be r 

21, 1965).

A b s o rp tio n  Bases. Ja n o w itz , H . C ., S e ife n -O le -F e t te -W a c h s e ,  91, 968 (D ece m be r 22, 1965) 
(G e rm a n ).

S tru c tu re  o f « -K e ra tin . W oods, H . J ., a n d  T yso n , C. N ., N a tu r e ,  209, 399 (J a n u a ry  22, 
1966).

P a rt ia l Specific  V o lu m e s  o f S o lu b ilize d  Collagens and  T h e ir  D e riv e d  G e la tins . Heaps, P. W ., 
el a l .,  N a tu r e ,  209, 39 7 -9 8  (J a n u a ry  22, 1966).

C o n tr ib u tio n  to  th e  S tu d y  o f th e  Io n iz a tio n  o f P o lye le c tro ly te s  a t th e  A ir -W a te r  In te rfa ce . 

Jaffe, J., a n d  R uysscha ert, J. M .,  J .  P o ly m e r  S c i .  P a r t  A ,  3, 4047-64  (D e ce m b e r 
1965) (F re n c h ).

T h e  R e a c tio n  o f E th y le n e  O xide w ith  O le ic  A c id . S to ckb u rg e r, G . J., and  B ra n d n e r, J. D ., 
J .  A m .  O il  C h e m is ts ’ S o c .,  43, 6 -1 0  (J a n u a ry  1966).

T ra n s p o rt Phenom ena in  Io n  E xchange M e m bra nes. W ills , G . B ., a n d  L ig h tfo o t,  E . N ., 
I n d .  E n g .  C h e w ., F u n d a m e n ta ls ,  5, 114-20 (F e b ru a ry  1966).

V isco s ity  o f O il-W a te r  In te rfa ce s  and E m u ls io n  S ta b il ity .  Carless. J. E ., and H a llw o r th , G ., 
C h em . &  I n d .  { L o n d o n ) ,  N o . 1, 30 -31 (J a n u a ry  1, 1966).

C h e la tin g  P o lym e rs  D e riv e d  fro m  P o ly v in y l A lco h o l and Cellu lose. G ibson , G. K .  J ., a n d  
P ackha m , D . I . ,  .1. A p p l .  C h em . { B r i t i s h ) ,  16, 50 -5 3  (F e b ru a ry  1966).

T h e  E ffe c ts  o f Some C om pounds on th e  S o lu b il ity  o f D e n ta l E nam el. C utress, T . W ., N e w  
Z e a la n d  D e n ta l  J . ,  6 2 , 26—31 (J a n u a ry  1966).

S ta b iliz a tio n  o f I ’ e roxy  S o lu tions . U . S. P a te n t 3,234,140. F ile d  Jun e 5, 1964. P a ten ted  
Feb. 8, 1966. G ra n te d  to  M o n s a n to  C om p any .
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P ro te in  A d s o rp tio n  on  B o v in e  E n a m e l. Pearce, E . I .  F ., and  B ib b y , G . B ., A r c h .  O ra l B io l . ,  
11, 3 2 9 -3 6  (M a rc h  1966).

Some A spects  o f th e  E m u ls io n  P o ly m e r is a tio n  o f Y in y lid e n e  C h lo rid e  and th e  P ro p e rtie s  o f 

I ts  C opo lym ers . W o o d fo rd , I ) .  M .,  C h em . &  h i d .  ( L o n d o n ) ,  8, 31 6 -22  (F e b ru a ry  19, 1966).

P re p a ra tio n  o f A lka n e su lfo n a te s . U . S. P a te n t 3,228,980. F ile d  J a n u a ry  10, 1963. P a te n te d  
J a n u a ry  11, 1966. G ra n te d  to  U .S .A . (S e c re ta ry  o f A g r ic u ltu re ) .

W a te r /O il  E m u ls io n s  P repared  b y  L o w  Pressure C a p illa ry  H o m o g e n iza tio n . I .  E ffe c ts  o f 

E m u ls a to r and  C o m p o s itio n  V a ria b le s  on  M a n n id e  M o n o -O le a te  S ta b ilize d  System s. Fox, 
C. D ., and  S hangraw , R . F ., J .  P h a r m ,  S c i . ,  55, 3 1 8 -23  (M a rc h  1966).

I I .  S ta b iliz in g  In flu e n ce  o f In o rg a n ic  E le c tro ly te s , S econdary E m u ls ifie rs  and T e m p e ra tu re . 
F o x , C. D ., and S han graw , R . F ., I b id . ,  32 3 -28 .

H a ir  D ressings fo r  M e n . K a lis h , J ., D r u g  C o sm e tic  I n d . ,  98, 4 0 -41 , 156 ( A p r i l  1966).

F o rm u la tio n  o f H a ir  Sham poos. Rees, T . ,  A m .  P e r fu m e r  C o sm e tic s , 81, 3 7 -4 2  ( A p r i l  1966).

U n d e cy le n ic  A c id  in  C osm etics. B r i t .  P a te n t 981,416. P a te n te d  Jan . 24, 1965. G ra n te d  
to  R ew o C hem ica l.

C lea r G e l System s. Schlossm an, M . L ., D r u g  &  C o sm et. I n d . ,  98, 3 2 -3 3 , 161 (F e b ru a ry  

1966).

O n th e  Use and M a n u fa c tu re  o f V ita m in s  in  th e  C osm etics In d u s try .  B e rg w c in , K .,  S c i fe n -  
O le -F e tte -W a c h s e , 91, 97 6 -79  (D e ce m b e r 22, 1965) (G e rm a n ).

D e te rg e n t B a r. U . S. P a te n t 3,226,330. F ile d  Jan . 7, 1960. P a te n te d  Dec. 28, 1965. 

G ra n te d  to  C o lg a te -P a lm o live  Co.

Soap T a kes on A dde d G la m o r. T ra u tm a n , E . S. D r u g  T r a d e  N e w s ,  41, 22, 33, 42, 45 (F e b ru 

a ry  28, 1966).

P o ly m e r P ro d u c ts  S u ita b le  fo r  Use in  th e  T re a tm e n t o f th e  H a ir  and  C o m p o s itio n  C o n ta in in g  

T h e m . B r it is h  P a te n t 1,021,400. P u b lish e d  M a rc h  2, 1966. G ra n te d  to  L ’O real.

A N e w  D e n tifr ic e . S ou th  A fr ic a n  P a t. 64 /608 3 . P ub lished  Dec. 10, 1964. G ra n te d  to  

C iba  L im ite d .

C ho le s te ro l in  C osm etics. B e rg w c in , K7, S p e c ia l t ie s ,  1, 19 (D e ce m b e r 1965).

N e w  D e ve lo p m e n ts  in  A erosol Foam s. Sanders, P. A ., A m .  P e r fu m e r  C o sm e tic s , 81, 31—38 

(F e b ru a ry  1966).

S ham poo L o tio n . B e lg ia n  P a te n t 652,511. G ra n te d  A u g . 31, 1964. G ra n te d  to  F a rb w e rke  

H oechst A .G .

S pra yab le  H a ir -S e tt in g  P re p a ra tio n s . C a n a d ia n  P a te n t 727,083. Issued Feb. 1, 1966. 

G ra n te d  to  M o n s a n to  C o m p a n y .

T h e  T re n d  in  L u x u ry  Soaps. B e a u ty  F a s h io n ,  51, 3 2 -3 6  (M a rc h  I9 6 0 ).

L a u n d ry  D e te rgen ts . C o n s u m e r  B u l l . ,  49, 2, 3 8 -4 0  (M a rc h  1966).

Some N e w  K e y s  to  C osm e tic  C h e m is try  1965. L a u ffe r , P . G . I . ,  P r o c . S c i .  S e c t io n  T o ile t  
G oo ds A s s o c . ,  44, 7 -2 2  (D e ce m b e r 1965).
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Properties of Quaternary Ammonium Salts—Their Use in Cosmetic and Hair T reatm ent 
Preparations. Kluge, A., Am . Perfumer Cosmetics, 81, 35-40 (M arch 1966).
Glycerine in Toilet Preparations. Graham, A., Specialties, 2, 37-40 (January 1966).
Special Formulation for Fluoride Toothpastes. Belgian Patent 651,124. Application July 
29, 1964. Granted to Laboratories Goupil S.A.
Hair Conditioning Agent. Canadian P a ten t 727,588. Issued Feb. 8, 1966. G ranted to 
Miles Laboratories, Inc.
Cosmetic Effects of Substantive Proteins. Bouthilet, R. J., and Karler, A., Proc. Sei. Sec
tion Toilet Goods Assoc., 44, 27-31 (December 1965).
Practical Problems in the Evaluation of the Safety of Cosmetics. Opdyke, D. L., and 
Burnett, C. X., Proc. Sei. Section Toilet Goods Assoc., 44, 3-4 (December 1965).
Dry Shampoo. Canadian P aten t 722,136. Issued Nov. 23, 1965. G ranted to W. H. 
Kreidl.
Improved Hair Setting Composition and Preparation Thereof, British Pat. 1,015,935. 
Published January 5, 1966. G ranted to W arner-Lam bert Pharm aceutical Company.
Clear Antiperspirant Lotions for Roll-On Application. Schimmel Briefs 371 (February 
1966).
The Use of Witch Hazel in Cosmetics. Yitez, Y., A m . Perfumer Cosmetics, 81, 47-49 (Febru
ary 1966).
Dry Shaving Compositions. British Pat. 1,011,557. Published Dec. 1, 1965. Granted to 
Sunbeam Corporation.
Hair Dye Comprising m-Lower-Dialkyl Aminophenol and p-M ononuclear Diamines. U. S. 
Paten t 3,216,899. Filed M ay 5, 1964. Patented Nov. 9, 1965. Granted to Wella A.G.
Optical Brightening Dental Compound. U. S. P aten t 3,223,588. Filed Apr. 29, 1964. 
Patented Dec. 14, 1965. Granted to W arner-Lam bert Pharm aceutical Co.
Improvements in or Relating to Coloring Hair. British P aten t 1,010,973. Published Nov. 
24, 1965. G ranted to Revlon, Inc.
Detergent Bar. U. S. Patent 3,224,976. Filed Aug. 8, 1960. Patented Dec. 21, 1965. 
Granted to Colgate-Palmolive Co.
Preparations for the Eyes. Specialties, 1, 10-11 (December 1965).
M ethod and Composition for Protecting, Dyeing and W aving Peroxide Bleach-Damaged 
Keratin. Canadian P aten t 723,157. Issued Dec. 7, 1965. G ranted to P. Flesch.

Fats and Oils
The Liquid Crystalline N ature of Phospholipids. Chem. and hid., 11, 465 (M arch 12, 1966).
Fats and Their Derivatives in Cosmetics. M urthy, N. L., et a!., Indian Oil Soap J., 30, 359- 
64 (1965).
Autooxidation of Fats and Oils. M iyakawa, T ., Yukagaku, 14, 662-71 (1965).
Oxidation of Fats by Microorganisms. Nakanishi, T., Yukagaku, 14, 683-86 (1965).
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Commercially Available Antioxidants. Sawatari, K., Yukagaku, 14, 687-91 (1965).
On the Color of Oils. Sambue, E.. and Naudet, M., Rev. Franc Corps Gras, 12, 585-94 
(1965).
Today’s Monoglycerides. Ziemba, J. A'., Food Eng., 38, 76-81 (January  1966).
Oleic and Linoleic Acid Inter-Action in Polyunsaturated F a tty  Acid Metabolism in the Rat. 
Lowry, R. R., and Tinsley, I. J., J. Nutr., 88, 26-32 (January 1966).
M anufacture of Wool F a t Alcohols by High Pressure Hydrogenation. Stickdorn, K., et al., 
Tenside, 3, 45-48 (February 1966) (German).
Lipid Substantivity  from a Detergent System. Hoch, S. G., F roc. Sri. Section Toilet Goods 
Assoc., 44, 5-6 (December 1965).
Absorption of Medium and Long Chain Triglycerides: Factors Influencing Their Hydrolysis 
and Transport. Greenberger, N. J., et al., J. Clin. Invest., 45, 217-27 (February 1966).
Modern Instrum ental Wax Analysis. Ludwig, F. J. Sr., Soap Chem. Specialties, 42, 70, 72, 
72, 76, 98, 101, 103 (M arch 1966).
Transesterification of Lecithin on Silicic Acid Columns. Camego, G., J. Chromatog., 21, 6-12 
(January 1966).
On the Origin of the More Saturated Hydrocarbons of Skin Surface Lipid. Nicolaides, N., 
and Kellum, R. E., J. A m . Oil Chemists' Soc., 43, 54-55 (January 1966).
M éthylation M ethods for Fats and Oils Analysis by Gas Chromatograph}'. Prevot, A., and 
Barbati, C., Rev. Franc. Corps Gras, 12, 743-47 (December 1965) (French).
Homogeneous Catalytic Hydrogenation of Unsaturated F ats: M etal Acetylacetonates.
Emken, E. A., et al., J. Am . Oil Chemists' Soc., 43, 14-18 (January 1966).
The Anomalous Solubility of Cholesterol in Oils. W right, L. D., Proc. Soc. Exptl. Biol. Med , 
121, 265-67 (January  1966).
The Lipids in Human Blood Fractions. Smith, E., and Hawthorne, B. E., Federation Proc. 
Abstr., 25, 608 (M arch-April 1966).

M anufacturing
Some Phenomena of Corrosion and Preventive Measures. Seifen-Ole-Fette-Wachse, 92, 71-74 
(February 2, 1966) (German).
Spray Drying—L et’s Take Another Look. Food Eng., 38, 82—83, 85-86 (February 1966).
Controlled-Pressure Filtration. Durchholz, R. F., Chem. Eng., 73, 77-82 (January 31, 1966).
Nonhomogeneous Fluidization. Ruckenstein, E., In i .  Eng. Chem., Fundamentals, 5, 139-41 
(February 1966).
Process for the M anufacture of Self-Propelling Packages. German DAS 1,201,314. P ub
lished Sept. 23, 1965. Granted to Aerosol-Service A.G.
M ethod of Encapsulation of Aerosols by In Situ Polymerization. U. S. Patent 3,219.476. 
Filed July  10, 1963. Patented Nov. 23, 1965. G ranted to Stanford Research Institute.
Air M akes Big Stir in Blending. Chem. Week, 98, 65-66 (M arch 12, 1966).
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The Equivalence of the Penetration and Potential Flow Theories. Sideman, S., Ind. Eng. 
Chem., 58, 54-58 (February 1966).
Proton M agnetic Resonance Spectra of Unsaturated F a tty  Acids. Purcell, J. M., et al., 
Anal. Chem.. 38, 588-92 (April 1966).
Aerosol Cost Control Thru Quality Control. Kilsheimer, J. R., Soap Chem. Specialties, 42, 
55-58, 110-111 (M arch 1966).
Critical Evaluation of the Compactor. Cohn, R., et al., J. Pharm. Sci., 55, 328-31 (M arch 
1966).
Rigid Particle Suspensions in Turbulent Shear Flow: Some Size Effects with Spherical
Particles. Daily, J. W., and Roberts, P. R., Tappi, 49, 115-125 (M arch 1966).
New Approach to Development and M anufacture of Enteric Compression Coatings. Srinivas, 
R., et al., J. Pharm. Sci., 55, 335-40 (M arch 1966).

Packaging
Packaging Nomograph Relating, Volume, Weight and Product Density. Miller, P. G., and 
Rhyu, H. Y., Food Tech., 20, 105-8 (M arch 1966).
Aerosol Net Weight. Taylor, F. G., Drug Cosmetic Ind,., 98, 47, 166-168 (April 1966).
"66” Problem of Choice, Mod. Pack., 39, 133-43, 351, 355-57 (April 1966).
Scenting the M ale Animal. Mod. Pack., 39, 164-67, 339, 342, 346 (April 1966).
Aerosol Valves Up-to-Date. Beard, W. C., Aerosol Age, 11, 35-46, 116 (April 1966).
PVC and the FDA. Ingle, G. W., Mod. Pack., 39, 137-9, 272-4 (M arch 1966).
Packaging Critique. Miehell, J. N., Detergent Age, 2, 66 (January 1966).
Packaging Critique. Miehell, J. N., Detergent Age, 2, 32 (February 1966).
Aerosol Dispenser with Heating Device. U. S. P aten t 3,217,938. Filed Apr. 20, 1964. 
Patented Nov. 16, 1965. Granted to Carter-W allace, Inc.
Containers Formed of Flexible Sheet M aterial Providing One or More Tie-Strips. U. S. 
P aten t 3,217,971. Filed Aug. 13, 1964, Patented Nov. 16, 1965. Granted to R. E. Shvetz.
New D ata on PVC Bottles. Pinsky, J., Mod. Packaging, 39, 131-34 (M arch 1966).
M etal Cap on Plastic Bottle Vents Product W ithout Leaking. Tiernan, E. A., Package Eng., 
11, 72-78 (February 1966).
Polypropylene Neck on Aluminum Tube. Mod. Packaging, 39, 128 (M arch 1966).
Packaging in the Perfumery and Allied Trades. LXI. Box Liners, Coverings and W rap
pings. Day, F. 'I'., Perfumery Essent. Oil Record, 57, 127-29 (February 1966).
Dispenser for M aterials Under Pressure. Canadian Paten t 723,487. Issued Dec. 14, 1965. 
G ranted to R. H. Abplanalp.
Plastic Containers for Specialties. Smith, M. E., Soap Chem. Specialties. 42, 110-11, 113, 
174-176 (February 1966).
M ethod for Packaging Pressure Feed Devices. U. S. Patent 3,224,158 Filed Feb. 5, 1962. 
Patented Dec. 21, 1965. G ranted to The Procter & Gamble Co.
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Propylene-Modified Resins Could Ease Problems of PVC Bottles for Foods. Chem. Eng. 
News, 44, 31-32 (M arch 7, 1966).
Pressure Can for H ot Dispensing. LT. S. Patent 3.217,937. Filed Nov. 13, 1963. Patented 
Nov. 16, 1965. Granted to K. R. Kasparian.
Properties of Celcon Aerosols. Werner, A. C., et al., Mod. Packaging. 39, 133-36, 138, 184 
(February 1966).
A M ethod for Evaluating the Spray Properties of Aerosol Products. Sanders, P. A., Aerosol 
Age. 11, 38, 40, 43, 46, 97 (February 1966).
Elegance in Private Molds. Mod. Packaging, 39, 93-98 (February 1966).
Dispenses Detergent Foam. Package Eng., 11, 27 (February 1966).
Aerosol M arket Growth. Aerosol Age, 11, 26, 86 (February 1966).
Plastic Bottles with Off-Center Necks Grow More Popular for Liquid Spécialités. Soap 
Chem. Specialties, 42, 127 (January 1966).
X T Polymer—New M aterial of Design. Mod. Plastics, 43, 82-83, 169, 171 (February 1966).
Dispensing System. U. S. Patent 3,216,463, Filed Nov. 15, 1961. Patented Nov. 9, 1965. 
Granted to FM C Corporation.
Explosive Growth Due for PVC Bottles. Chem. Eng. News, 44, 25-26 (February 14, 1966).
Consumers W ant More Drugs in Aerosols, Steel Firm States. Drug Trade News, 41, 18, 20 
(January 31, 1966).
Gelled Propellent for Aerosol Dispensers. U. S. P aten t 3,218,263. Filed July 19, 1961. 
Patented Nov. 16, 1965. G ranted to Union Carbide Corporation.

Perfum ery and Essential Oils
Non-Descript Flavors for Drugs. Wesley, F., Drug and Cosmet. Ind., 98, 37, 152-5 (April 
1966).
Progress in Perfumery M aterials. Bedoukian, P. Z., Am . Perfumer Cosmetics, 81, 27-36 
(April 1966).
75 Years of Perfume Creations, Billot, M., A m . Perfumer Cosmetics, 81, 51-56 (April 1966).
Infra Red Spectra of Terpincnols, III . Lemberg, S., Mancini, V., and M itzner, B. M., Am . 
Perf. Cosmetics, 81, 35-42 (M ay 1966).
Scenting of Aerosol Products. Feustel, G., Riechstoffe, Aromen Koerperpflegemiltel, 16, 4, 6, 8 (January  1966) (In  German).
The Im portance of Perfumes in Emulsion Formulations. Klap, J. M ., Specialties, 1, 2-4 
(December 1965).
Procedure for Duplicating Jasmine Scent Detailed a t  Chemical Meeting. Drug Trade News, 
41, 59, 72 (February 28, 1966).
Quality and Flavor by Gas Chromatography. Bayer, E., J. Gas Chromatog., 4, 67-73 (Febru
ary 1966),
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On the Composition of the Bulgarian Lavender Oil. Ognyanov, I., et al., Perfumery Essent. 
Oil Record, 57, 87-90 (February 1966).
Nomographs for Evaporation Rates for Solvents and Aromatic Solvents. Davis, D. S., 
Am. Perfumer Cosmetics, 81, 32-34 (M arch 1966).
Sensory Analysis of Odor Qualities in Terms of the Stereochemical Theory. Amoore, J. E., 
and Venstrom, D., J. Food Sci., 31, 118-28 (Jan. -Feb. 1966).
Judgements of Odorant Similarity and Dissimilarity. Johnston, J. W., Jr., Proc. Set. Sec
tion Toilet Goods Assoc., 44, 32-31 (December 1965).
Emergence of the Salicylates. Schofield, M., Perfumery Essent. Oil Record, 57, 98-99 (Febru
ary 1966).
Yersalide. Perfumery Essent. Oil Record, 57, 100—02 (February 1966).
Fragrance in the N atural Orders. P art 83. The Cactaceae. M aurer, E. S., Soap, Perfumery 
& Cosmet., 39, 70, 72 (January 1966).
Why is an Odour? W right, R. H., Nature, 209, 551-54 (February 5, 1966).
Composition in Perfumery, An A ttem pt a t Rationalisation. Billot, M., Soap, Perfumery & 
Cosmet., 39, 129-38 (February 1966).
The Solubility of Essential Oils, Aromatic Products, and Cosmetic Products in Water. 
Angla, M. B., P arfum C osm et., Savons, 9, 54-62 (February 1966) (French).
On The Form ation of Essential Oils in Plants. Seifen-Ole-Fette-Wachse, 92, 105 (February 
16, 1966) (German).

Pharm acology:
Relationships Between Chemical S tructure and Biological Activity. Burger, A., and 
Parulkar, A. I’., Ann. Rev. of Pharm., 6, 19-48 (1966).
On the M ode of Action of Local Anesthetics. Ritchie, J. M., and Greengard, P., Ann. Rev. 
of Pharm., 6, 405-30 (1966).
Prolonged Release Aspirin. O'Reagan, T., Drug Cosmetic Ind., 98, 35-6, 164 (April 1966).
Purification and Lability of Hum an Follicle Stim ulating Hormone. Amir, S. A., et al., Nature, 
209, 1092 (M arch 12, 1966).
Particle Size of Pharm aceutical Emulsions. Freshwater, D. C., Scarlett, B., and Groves, 
M. J., Am . Perf. Cosmetic, 81, 43-6 (M ay 1966).
A Steroidal Analgesic. Axelrod, L. R., et at., J. Am. Chem. Soc., 88, 856-57 (February 20, 
1966).
A Scheme for Assessing the Stability of a New Drug Prior to Formulation. Hudson, H. E., 
Manufacturing Chemist and Aerosol News, 37, 40-41 (February 1966).
Oral Cytotoxic Agent Clears Severe Psoriasis. Med. World News, 7, 162 (February 18, 1966).
The Common Cold. Scribner, A., Drug Cosmetic Ind., 98, 29-30, 148, 151-58 (February 
1966)
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The Effect of Aspirin on Pain and Hand Blood Flow Responses to Intra-A rterial Injection of 
Bradykinin in M an. Coffman, J. D., Clin. Pharmacol. Therap., 7, 26-37 (January-February  
1966).
Urinary Excretion of Acetylsalicylic Acid in Man. Cummings, A. J., and King, M. L., 
Nature, 209, 620-21 (February 5, 1966).
Dexamethasone and Dexamethasone Aspirin in the T reatm ent of Chronic Rheum atoid 
Arthritis. Jick, M., et al., Lancet, 2, 1203-5 (December 11, 1965).
Cation Permeability of Phospholipid Model M embranes: Effect of Narcotics. Bangham, 
A. D., et al., Nature, 208, 1295-97 (December 25, 1965).
New Painkiller Passes Lab Tests. Med. World News, 7, 33 (January 21, 1966).
A New Orahesive Vehicle Perm itting the Topical Application of M easured Dosages of T hera
peutic Agents. Kutscher, A. H., et al., Oral Surg., Oral Med., OraI Pathol. 21, 32-33 
(January, 1966).
Action of Antibiotics on Acne Clarified. Med. World News, 7, 117 (February 18, 1966).
Comparative Study of Selected Disintegrating Agents. Feinstein, W., and Bartilucci, A. J., 
J. Pharm. Sci., 55, 332-34 (M arch 1966).
A M ethod for Recording the Effect of Drugs on the Activity of Small M ammals over Long 
Periods of Time. Shillito, E. E., Brit. J. Pharmacol., 26, 248-55 (January 1966).
Aerosol Pharmaceuticals. Aerosols for the Application of M edication to the Throat. Sciarra, 
J. J., Aerosol Age, 11, 42, 45, 99 (M arch 1966).
Therapeutic Composition for the T reatm ent of Acne. French Medicinal 3526. Granted 
Sept. 6, 1965. Granted to C. Grupper.
The Significance of Pharmacologic Screening Tests in the Pre-Clinical Safety Evaluation of 
New Drugs. Zbinden, G., J. New Drugs, 6, 1-7 (January-February  1966).
The Acute Rectal Toxicity of Acetylsalicylic Acid. Caldwell, B. B., and Boyd, E. M , 
Federation Proc. Abstr.. 25, 448 (M arch-A pril 1966).
D ata Acquisition and Processing System for Animal Toxicology. Waggoner, W. C., Russell, 
T. J., and Gasser, E. B., Federation Proc. Abstr., 25, 447 (M arch-April 1966).

Skin and H air Physiology :
Fungi in Nails. Walshe, M. M ., and English, M. P., Brit. J. Dermatol.. 78, 198-206 (April 
1966).
Hormones and the Skin-I-Estrogens. Idson, B., Drug Cosmetic Ind., 98, 30-1, 128 (M arch 
1966).
Q uantitative Studies on Erythem a. Sayre, R. M ., Olson, R. L., and Everett, M. A., J. 
Invest. Dermal., 46, 240—44 (M arch 1966).
Lanolin Derm atitis. Cronin, E., Brit. J. Dermatol., 78, 167-74 (M arch 1966).
Changes in M itotic Activity During Early Callous Development. Yeoman, M. M., Evans, 
P. K., and Naik, G. G., Nature, 209, 1115 (M arch 12, 1966).
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Collagen, Elastic Tissue and Resorcin Fuchsin. Newton, A. V., Nature, 209, 1145 (M arch 12, 
1966).
Geriatric Skin M anagement in the Nursing Home. DeW itt, Y B., and Blue, N., Clin. Med., 
73, 39-40 (January 1966).
Simplified Photopatch Testing. Epstein, S., Arch. Dermatol., 93, 216-20 (February 1966).
Intercellular Space in Normal Human Stratum  Corneum. Brody, I., Nature, 209, 472-76 
(January 29, 1966).
Dermatologist Reviews Advances in Skin Research. Drug Trade News, 41, 60 (February 28, 
1966).
The Dermatological Testing of Cosmetic Preparations. Tronnier, H., Soap, Perfumery 
Cosmetics, 39, 123-28 (February 1966).
Method of Increasing W ater-Absorbing Ability of Human Skin and Composition Therefor. 
U. S. P aten t 3,231,472. Filed March 10, 1961. Patented Jan. 25, 1966. Granted to Kolmar 
Laboratories, Inc.
Glycerin in Cosmetic Preparations. A Rational Remedy for Skin Treatm ent. Schweis- 
heimer, W., Parfum., CosmeL, Savons, 9, 12-14 (January 1966) (French).
Day-By-Day Variation in the Mycotic Flora of the M outh. Gergely, L., and Uri, J., Arch. 
Oral Biol., 11, 15-19 (January 1966).
Cellular Response to Skin Abrasion in Psoriasis. Aschheim, E., et a!., J. Invest. Dermatol., 
46, 12-15 (January 1966).
The Dermatologic Approach to the M anagem ent of Skin Aging. Brauer, E. W., Proc. Sci. 
Section Toilet Goods Assoc., 44, 42-43 (December 1965).
Anatomy and Histochemistry of Skin 1963. Loewenthal, L. J. A., and Hins, S. C,, Dermato- 
logica, 131, 465-70 (1965).
Further Studies on the Hum an Eccrine Sweat Gland. Dobson, R. L., et a!., Oregon University 
Portland Medical School, Annual Progress Kept. Sept. 1964-Sept. 1965: thru U.S. Govr. Res. 
& Dev. Rept. 41, 22 (January 20, 1966).
Permeation of W ater Through Some Heterogeneous Hydrophilic Membranes. Refojo, 
M. F., J. Appl. Polymer Sci., 10, 185-90 (January  1966).
The Formation of Dandruff on the Scalp. T reatm ent. Schweisheimer, W., Parfum., 
Cosmet., Savons, 8, 530-32 (December 1965) (French).
Weighted Tem perature Elevation: A Measure of Skin Reactivity. Kaplan, D., and Koch, 
W., Brit. J. Dermatol., 77, 659—652 (December 1965).
Applications of Steroids in Cosmetics and Dermatology. M artin-Sm ith, M., Am . Perfumer 
Cosmetics, 81, 51-53 (February 1966).
The Rheology of Skin. Ridge, M. D., and W right, V., Brit. J. Dermatol., 77, 039-649 
(December 1965).
Agent for the Care of the Skin. German DAS 1,200,477. Published Sept. 9, 1965. Granted 
to Helena Rubinstein, Inc.
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Standards Set for M easuring Degree of Inflammation. Med. World News. 7, 88-89 (Febru
ary 18, 1966).
Epidermal Vitamin A and Sunburn in Man. Findlay, G. H., and Van Der Werwe, L. W., 
Brit. J. Derm , 77, 622-626 (December 1965).
Skin Care in Industry. Pract. Maintenance Cleaning. 4, 22-24 (January 1966).
A M ethod for M easuring the Transepiderm al W ater Loss and a  M eans of Inactivating Sweat 
Glands. Bettley, F. R., and Grice, K. A., Brit. J. Dermatol.. 77, 627-38 (December 1965).
M etabolic Processes in Skin. Cruickshank, C. N. D., Brit. J. Dermatol.. 77, 603-9 (Decem
ber 1965).
The Effect of Progesterone on the Sebaceous Glandsof the Rat. DeGroot, C. A., et al., Brit. 
J. Dermatol., 77, 617-621 (December 1965).
Sweating As Influenced by Altering the Tem perature of Localized Skin Areas. Banerjie, 
M. R., et al., Federation Proc. Abstr., 25, 294 (M arch—April 1966).
Experimental Depigmentation of M amm alian Skin. Frenk, E. M., et al., Federation Proc. 
Abstr., 25, 294 (M arch-April 1966).
Fluorescence in Collagen of Dentin and of Skin. Perry, A. J ., et al., Federation Proc. Abstr., 
25, 424 (M arch-A pril 1966).
The Permeability of the Sweat Gland to Non-Electrolytes. Brucilow, S. W., and Gordes, E., 
Federation Proc. Abstr.. 25, 468 (M arch-April 1966).
An Electron Microscopic Study of the Epidermal Cyst and the “Sebaceous” Cyst. Pool, 
R. S., Federation Proc. Abstr., 25, 293 (M arch-April 1966).

Surface Activity
Interfacial Mechanism of Soil Removal. Jennings, W. G., W hitaker, S., and Hamilton,
W. C., J. Am . Oil Client. Foe., 43, 130-32 (M arch 1966).
Micelle Formation in M ixtures of Non-Ionic and Anionic Detergents. Schick, M. J., and 
M anning, D. J., J. Am . Oil Client. Soc., 43, 133-36 (M arch 1966).
R ecent Developments of Surface Active Agents. Oda, R., Yitkagaku 14, 405-9 (1965).
C urrent Trends in Synthesis of Surface Active Agents. Kuwamura, T., Yukagaku. 14, 483- 
96 (1965).
Two Im portan t S tates in the History of Surfactants. Sehwen, G., Tenside, 2, 65-8 (1965).
Investigation of the Emulsifying Properties of Sodium-b-Boswellate. Motawi, M. M., and 
El-Shibini, H. A. M., .4«/. Perfumer Cosmetics, 81, 47-50 (M ay 1966).
Useful Properties of Fluid Cationic Rinsing Agents. Barth, H., et al., Fette, Seifen, Anstrich- 
mittel, 68, 48-54 (January 1966) (German).
A Process for the Preparation of Water-Soluble Surface-Active Phosphorus-Containing 
Products. British Patent 1,012,418. Published Dec. 8, 1965. Granted to Mo Oeh Domsjo 
Aktiebolag.
The Surface Properties of An Oil-Water Emulsion Stabilized by M ixtures of Casein and 
Gelatin. Mussellwhite, P. R., J. Colloid Sci., 21, 99-102 (January 1966).
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Detergent and Emulsifying Compositions. British P aten t 1,013,988. Published Dec. 22, 
1965. Granted to Ledoga, S.p.A.
W etting Agents and Surface Active Compositions Therefrom. U. S. Paten t 3,219,584. 
Filed June 9, 1961. Patented Nov. 23, 1965. Granted to U.S.A. (Secretary of Agriculture).
N-Hydroxyalkyl-X-M ethyltaurine-N-Oxides. British Paten t 1,009,190. Published Nov. 
10, 1965. Granted to Unilever Ltd.

General
Gathering Competitive Intelligence. Chem. Eng., 73, 143-47 (April 25, 1966).
Executive Development— New Prospective. Stolz, R. K., Harvard Bus. Rev., 44, 133-43 
(M ay-June 1966).
Is Business Letting Young People Down? Drucker, P. F., Harvard Bus. Rev., 43, 49-55 
(Novem ber-Decem ber 1965).
Product Life Cycle. Levitt, T ., Harvard Bus. Rev., 43, 81-94 (Novem ber-Decem ber 1965).
Strategies for Self-Education. Dill, W. R., Crowston, W. B. S., and Elton, E. J., Harvard 
Bus. Rev., 43, 119-30 (Novem ber-Decem ber 1965).
The Case of Product Priority. Bursh, E. C., Harvard Bus. Rev., 44, 6-16, 171 (M arch-April 
1966).
Chemists’ Salary Prospects Are Good. Chem. Eng. News, 44, 72 (February 21, 1966).
Toilet Goods Business Lures Chemical Industry. Chem. Eng. News, 44, 29 (February 14, 
1966).
Detergent Performance Tests? Soap Chem. Specialties, 42, 62-63, 118 (January 1966).
A New M ethod of M easuring the Cleansing Power of Tooth Cleansers. Pfrengle, O., and 
Pietruck, C., Fette, Seijen, Anstrichmittel, 68, 44-47 (January 1966) (German).
Manpower Needs for Chemists and Chemical Engineers Continue Brisk. Chem. Eng. News, 
44, 4A-7A (M arch 14, 1966).
Children’s Toiletry M arket Believed Ready to Blossom. Trautm an, E. S., Drug Trade 
News, 41, 1, 22, 34, 36, 39 (February 28, 1966).
C urrent Problems in the Evaluation of Cosmetics and Toilet Goods are Delineated by In 
vestigator. Carson, S., Drug Trade News, 41, 59, 68 (February 28, 1966).
The Housewife and Her Hands. Rauschkolb, E. W., Today's Health, 44, 58-60 (January 
1966).
The Consumer and His Alternatives: An Experimental Approach. Anderson, L. K., et al., 
J. Marketing Research, 3, 62-67 (February 1966).
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Dr. Albert M. Kligman, Professor of dermatology in the School of 
Medicine and Graduate School of Medicine of the University of 
Pennsylvania, left, and Mr. William A. Mueller, President of the 
Society, right, after presentation of the Society of Cosmetic Chemists’ 

1965 L iterature Award

The Twelfth Literature Award
The Twelfth Annual Literature Award of the Society of Cosmetic 

Chemists was awarded to Albert M. Kligman, M.D., Ph.D., Professor 
of Dermatology at the University of Pennsylvania. The presentation 
was made at the Literature Award Luncheon on May 10 at the Ameri
cana Hotel in New York City.

In presenting the award to Dr. Kligman, William Mueller, President 
of the Society of Cosmetic Chemists read the following citation:

“The Society of Cosmetic Chemists presents to Dr. Albert M. Klig
man, M.D., Ph.D., the 1965 Literature Award in recognition of his 
achievements in the field of dermatology and in particular for his in
vestigations concerning skin sensitization, the physiology of the se
baceous gland, and the properties of stratum corneum. His work is 
considered an outstanding contribution to Cosmetic Science.”



502 J O U R N A L  O F  T H E  S O C I E T Y  O F  C O S M E T I C  C H E M I S T S

Albert Montgomery Kligman,
M.D., Ph.D.

A E u l o g y  b y  W a l t e r  B. S h e l l e y , M.D.*

This is Albert Kligman day! We are all here to salute him, and 
it is my delight and joy to fire the first twenty-one guns. (Your thou
sand guns will follow.)

Albert is wonderful—a eulogist’s delight. For those few of you 
who don’t know him, I would like to paint his portrait. After eighteen 
years as a friend, colleague, confidante, and co-author, I would like to 
do this in oil, but your committee has allotted me only enough time for a 
water color. So, if you will pardon my quick brush, I will begin.

The brightest, gayest colors must be used to depict Albert’s life. 
Nothing about him is ordinary, drab, or neutral. Although he hails to 
the title of Professor of Dermatology at the University of Pennsylvania 
and is completely indigenous to Philadelphia, his background sports at 
least a half dozen other professions. You would do well to consult this 
gentleman in such disparate fields as forestry, chemistry, mycology, 
psychoanalysis, hypnosis, and mushroom culture. Each he has mas
tered and enriched at various points in his half century stroll on our 
planet. Indeed, he remains an international authority on the care and 
feeding of mushrooms, having authored the only definitive monograph 
in this area.

Although his vocations are a tour de force, it is his avocations which 
leave one breathless. And I speak literally. For here is a man Kennedy 
would embrace with vigor. His early years in college found him captain 
of the Penn State gymnast team. Figure skating, ballet dancing, golfing, 
and skiing followed. Each was studied and performed with an in
tensity unmatched by others. Having mastered the land, he took to the 
water in a retrograde evolutionary manner, and we find him racing sails 
above and aqua-lunging below. As the year of affluence appeared, 
we saw Albert soar into the skies to acquire successively expertise in 
gliding, parachuting, flying his own plane, and more recently, balloon-

University of Pennsylvania, Philadelphia. Pa.
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ing! Every week of his life has been eventful as he searches out the 
physics of antigravity. The legends of his exploits, too, have enjoyed 
a logarithmic ascent. Given the time I could recount stories of his 
flying above the Atlantic with a gas tank registering zero, of his eighty 
mile an hour automobile accident, of near disaster in a blinding snow 
storm. But all this drama has left Albert unscathed, full of zest and 
joie devivre. He has become an objet d' art of our department, and no 
foreign guest ever arrives without asking, “Do you think we could see 
Dr. Kligman5”

But, as your Society is so properly recognizing, Albert is more 
than a myth. He is in his finest flowering as a truly great teacher and 
researcher. Teaching is his greatest love, and I am certain that all 
who have heard his eloquent impassioned lectures would rank him as 
incomparable. He is a forceful, articulate, persuasive logician who 
attacks doubt and untruth with no concern for the source or conse
quences. His lectures are a daily delight to students who enjoy his 
antics, anecdotes, and thrusts at the ill-informed. His fame as an ora
tor and scholar is such that a sampling of his recent speaking engagements 
includes Johannesburg, Cairo, Munich, London, and San Francisco. 
He obviously has seven-league boots and a voice to match. On a clear 
day, I have known him to give as many as eight thoroughly different 
sparkling lectures.

No account of Albert can evade the superlatives, and this is especially 
true in research. Hundreds of papers have flowed from his laboratory 
over the past twenty-five years. They have centered on disorders 
of hair, acne, fungous infection, poison ivy dermatitis (who can forget 
the Poison Ivy Picker of Pennypack Park in Life Magazine—in full 
page, too!), and now in his semi-centennial year, aging. Nothing 
cutaneous is foreign to his probing ceaseless curiosity. His most recent 
classics have included a definitive study of the magic penetrant, di
methyl sulfoxide, and an exquisite method of predictive patch testing.

Accolytes from the shores of Thailand to the halls of Lebanon have 
come to serve in his lab and to gather a lifetime of inspiration. But 
one of Albert’s crown jewels has been the “Holmesburg Experiment.” 
Here in a prison Albert has provided a new code of penal therapeutics, 
namely the involvement of prisoners in experiments for the common 
good of man. Nothing has given Albert more satisfaction than bring
ing prisoners to an awareness of their new significance in society.

Before putting my palette down, let me sketch Albert as a friend and a 
father. He is charitable and generous to a degree commensurate
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with his total commitment approach in all fields. I know of no one with 
a deeper loyalty and kindness to his friends, his school, and his col
leagues than Albert.

Albert’s beautiful home reflects the love and affection he bestows 
upon his wife and three children. Living in regal splendor with his 
books, his collection of hats, and a multi-storied living room, Albert is 
the perfect host at many a distinguished dinner party. I should tell you 
Albert has been married twice—and his bride of both times is seated 
here to my left. Bea—also a physician worthy of eulogy in her own 
right— through an indescribable series of medical mishaps came so close 
to death that Albert commemorated her return to health by the moving 
ceremony of a second wedding.

The warmth of Albert’s home life can be richly illustrated by a 
favorite story of mine. It seems that Albert addressed your group a few 
years ago, and a beautiful alluring woman whose identity must remain 
in the algebraic initials, Z. Z., was a co-speaker. After the conference, 
Albert was invited out by the glamorous Z. Z., but he declined saying 
he had to go back to Philadelphia to take his children to the Franklin 
Institute to see a performance—“Science Can Be Fun.” Surely he 
deserves a special award for this.

If I close with a wistful stroke of the brush, it is but from dreamy 
envy of this superman. He leads us all in the pursuit of excellence. 
Ladies and gentlemen, I salute Albert the Great, Kligman.
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Blind Man Dermatology
A. M. KLIGMAN, M.D., Ph.D.*

Presented at the Literature Award Luncheon, 
May 10, 1966, New York City

The reader will not likely discern the intent of this little piece 
from the title. A sampling of my colleagues’ guesses showed that I had 
succeeded in keeping them in the dark. Influenced by my past history 
in public speaking, they generally surmised that I was going to denounce 
dermatologists for being “blind,” adding thereby a new dimension to the 
better known deficiencies of this sub-order of medical specialists. 
Neither I nor any other informed person can deny that dermatologists 
have keen eyes, though in some instances there is controversy concerning 
the adequacy of the connections between the retina and the brain. No, 
my sermon is not about sins on skin but secrets about skin.

Dermatologists are fond of pointing out that the skin is the largest 
and most visible organ in the body. Every recess can be minutely 
examined, not only with the eyes but with the fingers as well. For 
those who enjoy looking and touching, the skin is a playground. Our 
concern is more serious. How much learning, even at the elementary 
level of description, is possible in a school based on looking and touching?

However accessible the skin, this seeming advantage has not elevated 
dermatology to a premier position in biologic science. Indeed, this high 
visibility is, in my view, not a munificence but in fact a misfortune of 
the first magnitude. The skin is too obvious and too familiar. Just as 
it is the forbidden which excites the greatest curiosity, it is the hidden, 
the concealed which stirs the mind. What is inaccessible is challenging; 
easy seeing is sedating. Knowledge seems to be proportional to the 
barriers standing in the way of its acquisition. If size and accessibility 
were advantages, we should know little about those tiny tissues, the 
adrenal and pituitary, about which we probably know the most.

Dermatologists are wont to utter other propagandistic pronounce
ments which have the sound of validity but which, like most clichés,

* Duhring Laboratories, University of Pennsylvania, Philadelphia, Pa.



506 J O U R N A L  O F  T H E  S O C I E T Y  O F  C O S M E T I C  C H E M I S T S

are not much more than noise. Novitiates are instructed that the skin 
is a window through which we may peer to obtain clues of systemic 
disease. This proposition is appealing to those externists who uncon
sciously wish to be internists or who feel obliged to explain that they 
are “real” doctors with far more than superficial interests. I personally 
find the crust as appetizing as the pie and do not need such rationaliza
tions. A parallel exaggeration, equally popular, is the concept of the 
skin as a mirror, which reflects internal happenings. Here again we 
perceive the dermatologists’ yearning for depth. If we search in the 
medical literature for the consequences of viewing the skin as a mirror, 
we find precisely what might be expected. What the dermatologist sees 
when he looks into the “mirror” is of course his own image. Such re
flections confirm his own reality and importance. Instead of describing 
the skin, writers of this narcissistic bent mainly describe themselves. 
It does not avail much to think of skin as either a mirror or a window.

The skin is not a powerful reflector; moreover it is too turbid for the 
eye to penetrate its true depths. Besides, the eye is an organ more 
worthy of praise from the poets than scientists. In our more exuberant 
youthful days, Shelley and I wrote that the eye was “the supreme 
dermatologic instrument.” Assertions of this kind confirm Montaigne’s 
observation that it is easier to write luridly than accurately. The fact 
is, the limitations of the eye are prodigious. It enables us to perceive 
but a tiny fraction of the electromagnetic spectrum, from 4000 to ,8000
A. Helmholtz, the renowned physicist, found numerous engineering 
faults in the construction of the human eye. Yet the eye is almost our 
exclusive means of obtaining diagnostic data whether we examine the 
skin grossly or microscopically. By way of contrast, think of the extra
ordinary array of exquisitely sensitive and complex testing procedures 
available to the internist, none of them dependent on the native sensing 
devices of the examining physician. In an up-to-date hospital one 
needs only to know how to write in order to place at his service the 
extraordinary technology of modern physics and chemistry. A mere 
listing of the routine diagnostic services available occupies a small vol
ume. The dermatologist, of course, is not disbarred from using these 
tests, and, indeed, this is one of his chief strategies in the work-up of 
hospitalized skin patients. He can, in this way, establish that he is not 
merely an externist (an outsider) but an internist (an insider) as well. 
Although the “window” concept of dermatology is now fashionable, 
requiring that a profound search be made for evidences of internal 
involvement, I am of the opinion that only a small fraction, perhaps



J O U R N A L  O F  T H E  S O C I E T Y  O F  C O S M E T I C  C H E M I S T S 507

not more than 5%, of dermatologic patients will be found to possess 
internal disturbances which are relevant to their skin diseases. Derma
tologists, of course, must be cognizant of the possibility that the patient 
may have a systemic disorder in which the skin is participating, or 
indeed, that the patient may concomitantly have some unrelated in
ternal disorder whose detection, cardiac or pulmonary disease, for 
instance, might be even more important than the skin manifestations. 
I am, however, proposing that the extensive and expensive work-up 
more or less as a matter of routine when there is no clue to suggest the 
possibility of internal disease is an action that is calculated, perhaps 
unconsciously, to be more helpful to the doctor than the patient. Once 
the biopsy is taken the average hospital has little more to offer in the 
way of studies directed to the skin itself with the exception of such 
elementary procedures as patch testing for contact allergy, photosensi
tivity and the like. If one can’t study the skin in depth, one can at 
least call on the resources of the internist and request an evaluation of 
the heart, lungs, kidney, pancreas, bone marrow, blood, adrenals—the 
diagnostic possibilities are impressive and are very helpful in quieting 
the physician’s anxieties concerning his credentials as a real doctor.

The pressing need is for a quantitative methodology which will 
portray and reveal the dynamic disturbances in the skin. I t is not 
enough to classify and identify the disorder on the basis of its gross and 
microscopic attributes. We need to know a great deal more about 
functional derangements. The changes are often subtle and well below 
the level detectable by the eye. After a single modest ultraviolet ex
posure or even after so transient and trivial a reaction as a histamine 
wheal, the skin may remain abnormal for many months, though there s 
nothing to suggest this by appearance alone. Of course, one needs 
sensitive methods to appreciate these subtleties; in the case of ultra
violet light, a suitable reflection meter to demonstrate the persistence 
of venous congestion revealed by an elevated amount of reduced hemo
globin; after whealing, a means of measuring skin temperature with 
great accuracy to show that the affected site does not react in quite the 
normal way when it is again subjected to histamine whealing. The great 
French dermatologist, Gougerot, wrote a little volume, all but unknown 
in this country, dealing with the “invisible” or “silent” dermatoses 
relating to skin diseases which were hidden from view. He clearly 
appreciated that skin disease may involve more than meets the eye.

Now I shall reveal the meaning of my cryptic title, “Blind Man 
Dermatology.” I believe that the golden age of dermatology is still
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before us. To mine the treasure buried in skin disease will require 
the virtual elimination, though not necessarily the enucleation, of the 
eye as a diagnostic instrument. The point of this essay is that dermatology 
will enter the privileged domain of modern medicine when a blind man will 
not in the least be compromised in the practice or investigation of skin 
disease. I foresee the day when a blind dermatologist will have a good 
deal more “vision” than the best sighted of us now possess. Our happy 
blind man will rely on exteroceptive techniques that add immensely to 
what can be learned by looking. It is the utilization of instrumentation, 
gadgetry if you will, that will lead us to this kingdom.

What kind of measurements will provide the information we avidly 
desire? Galileo said, “Measure what you can measure, count what you 
can count, if there is no measurement, invent one.” To specify meas
urements that will teach us more about the behavior of normal and 
abnormal skin requires an understanding of the complex nature of skin. 
It is in fact not a homogeneous organ; it varies from region to region 
and from the surface downward. It is not a simple tissue but a com
pound one with adnexal specializations such as sweat glands, hair, and 
sebaceous glands. It is divided into horizontal compartments, the 
epidermis, dermis, and subcutaneous tissues, each with its unique and 
different functions. It contains nerves, vessels, lymphatics, all in 
complex relationships. It is, in fact, not an organ but a series of organs, 
not a species but a genus.

A quantitative analysis of these diverse functions is entirely within 
reach of modern methodology. Each structure has attributes which can 
be characterized dynamically, that is, in terms of the function subserved. 
It would be tedious to do more than merely list some of the tools and 
methods which might provide a “profile” of the skin in health and 
disease. To name some of the more obvious activities which are 
susceptible to measurement:

(1) Skin blood flow, by determining clearance of a freely diffusable 
ion such as radio-sodium.

(2) Lymphatic flow oy monitoring the rate of disappearance of 
radio-iodinated albumin.

(3) Epidermal replacement time by thymidine labelling of DNA 
in the nuclei of the germinative layer.

(4) Skin permeability by measurement of water diffusion rate 
utilizing electrical hygrometry; alternatively, one can determine the 
penetration and absorption of radio-active substances from the skin
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surface by a variety of techniques employing gas flow chambers, scintil
lation counters, etc.

(5) Reparative activity after injuries ranging from simple Scotch 
Tape removal of the horny layer to full thickness excisions.

(6) Quantitative responses to physiologic and pharmacologic agents 
which elicit characteristic responses such as sweating, whealing, blanch
ing, and erythema.

(7) Responses to allergenic and irritant stresses; viz. blistering 
produced by cantharidin, pustules to croton oil, necrosis after acids and 
alkalis, erythema to solvents, etc.

(8) Thermal, mechanical and radiation responses.
(9) Biochemical and histochemical analysis of scales, epidermis, 

dermis, etc.
(10) Physical measurements of hygroscopicity of the horny layer, 

“porosity” of the dermis, elasticity, thermal contraction, conductance, 
and impedance.

To these ten can be added, in logarithmic proportions according to 
one’s lust for measurement, other items whose characteristics can be 
assessed without the use of the human eye.

I hope to be alive when the first blind medical graduate applies for 
residency training in dermatology; if he is as confident as I now am 
that sightlessness will be an inconvenience rather than a insuperable 
disability, the golden age will have begun.
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The Fourth Congress of Cosmetic
Chemistry

The International Federation of Societies of Cosmetic Chemists, 
which comprises 14 national societies, held its Fourth Congress of Cos
metic Chemistry in Paris from June 27 to July 2.

The Congress was officially opened by Mr. A. E. Desperrois, Presi
dent of the International Federation of Societies of Cosmetic Chemists, 
Mr. Charles de Chambrun, State Secretary for Foreign Trade, and by 
Mr. Charles Zviak, President of the French Society of Cosmetology, who 
noted, “Scientific and technical contacts, discovery of what men are 
thinking, their work—these are the reasons for International Congresses; 
these are the reasons for the Congress that we are going to conduct.”
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Opening Ceremonies

Ballet Bateau Mouche
During the Congress hundreds of cosmetic scientists from many 

countries and from many disciplines listened to the presentation and 
subsequent discussion of 27 original papers. The conferees also had a 
chance to exchange new ideas during more informal sessions and finally 
had an opportunity to become better acquainted during nonworking 
gatherings. Thus, the primary aims of the biannual congress of the
I.F.S.C.C. were successfully met.
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Obituary
Mr. Herman J. Amsterdam, Vice-President of International Flavors 

& Fragrances, Inc., died in Brooklyn on April 29, 1966. Mr. Amster
dam was born in New York City in 1905, graduated from George Wash
ington University, and received his Masters’ Degree from Columbia 
University in 1929. He taught at the Columbia University College of 
Pharmacy for 18 years. Since 1944 he had been associated with Inter
national Flavors & Fragrances. He was a trustee of the College of 
Pharmacy and served in its alumni association. He was a member of 
Delta Sigma Theta and Rho Pi Phi fraternities, of the AAAS, the ACS, 
the APhA, and of the SCC.

“Jerry” was President of the Society of Cosmetic Chemists during 
1960 and had been active on many of its committees. Jerry’s passing is 
a serious loss to the Society, and he will be remembered in years to come 
for his faithful service to the S o c i e t y  o f  C o s m e t i c  C h e m i s t s .
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Studies on the Substantivity of 
Collagen-Derived Polypeptides 
to Human Hair

S. A. KARJALA, Ph.D., J. E. WILLIAMSON, B. S.,
and A. KARLER, Ph.D.*

Presented December 1, 1965, New York City

Synopsis— The sorption of collagen-derived peptides to hum an hair has been conclusively 
dem onstrated. This proof of sorption can be applied only to peptides derived from collagen, 
since the procedure is based on the quantitative determ ination of a unique amino acid, 
hydroxyproline, which is present in large am ounts only in collagen and in peptides derived 
from collagen. The sorption of collagen-derived peptides in general increases with increase 
in damage to  the hair, with increase in concentration of peptides used, and with decrease in 
the molecular size of the peptides.

I n t r o d u c t io n

During the past few years, considerable work has been done on 
the analysis of virgin hair and of hair modified in various ways. The 
first portion of a report by Freytag (1) on the effect of swelling agents on 
hair lists about 70 references on mechano-chemical, physico-chemical, 
and chemical procedures for the investigation of hair.

In the field of hair modification or conditioning, however, there are 
areas in which changes occur and must be evaluated on a subjective 
basis since objective means for measuring the modification are lacking. 
One of these areas is the problem of substantivity of additives to hair. 
In particular, this refers to the substantivity of proteins and polypeptides

* Wilson & Co., Inc., Chicago, 111. 60609.
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to hair. For the purposes of this investigation, substantivity is defined 
as the capacity of a substance to be sorbed to a surface. If sorption is 
only on the surface, it is referred to as adsorption, while if the substance 
penetrates the surface, the phenomenon is referred to as absorption. 
The general term sorption, covers both effects. In cases of true sorption 
a substantial portion of the substance is retained by the surface, with 
little or none of the substance being detectable by chemical or physical 
means in the rinse water when rinsings are carried out with a solvent 
in which the substance is highly soluble. This definition of sorption 
does not include precipitation reactions such as that described in a 
patent (2 ) in which a protein, insoluble in water at its iso-electric point, 
is dissolved in alkaline solution and then precipitated on the hair by 
acidification.

The use of proteins in cosmetics for hair and other applications has 
been reviewed by deNavarre (3) and Burnett (4), but thus far no data 
have appeared which demonstrate conclusively that the proteins, or 
polypeptides derived from them by chemical or enzymatic hydrolysis, 
are in fact substantive to hair. Herd and Marriott (5) have pointed 
out that, on the basis of radiochemical studies, the sorption by hair of 
the amino acids methionine and tyrosine from shampoos can be demon
strated, but, although it is suggestive, it is not proof that polypeptides 
will be sorbed in similar fashion.

Nelson and Stewart (0) studied the adsorption of radioactive sodium 
IV-lauroyl and IV-palmitoyl sarcosines on proteins, including casein, 
gelatin discs, and human hair. Considerable variance was found in 
human hair, probably due to variance in the physical and chemical 
properties of the hair. They report that 0.06-1.88% of IV-lauroyl 
sarcosine and 1-2% of IV-palmitoyl sareosine were adsorbed by different 
types of human hair.

M e t h o d s  a n d  R e s u l t s

A comparison of the amino acid composition of the various proteins 
which have been used as hair modifiers, such as hair (and wool) hy
drolysates, milk, blood, proteins, egg albumin, etc., with that of human 
hair indicates that they all contain the same amino acids, differing only 
in the relative amounts of each. However, when collagen-derived poly
peptides are used, a distinct difference arises, due to the presence in 
collagen of a unique amino acid, hvdroxyproline (at a level of approxi
mately 10%). All other normal proteins contain little, if any, of this 
amino acid. Although keratin is formed upon skin areas high in col
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lagen, and possibly from a collagen precursor, Flesch (7) indicates that 
during keratinization the only definitely established changes are a dis
appearance of hydroxyproline and an inconstant and variable rise in 
cystine content. Keratin, on the basis of numerous analyses, has been 
shown to be free of hydroxyproline.

Thus, the qualitative demonstration of the presence of hydroxy
proline in hydrolysates of hair strands treated with a solution containing 
collagen-derived polypeptides and thoroughly rinsed in an appropriate 
solvent would be definite proof that the polypeptide is indeed substantive 
to hair.

Although procedures for measuring hydroxyproline involving oxida
tion to pyrrole and developing a color by reaction of the pyrrole with 
/vdimethylaminobenzaldehyde have been known for thirty years, it 
was not until 1950 that Neuman and Logan (8) developed a reliable 
analytical procedure. The method was improved by Prockop and 
Udenfriend (9) and the specificity increased by oxidizing with chlor- 
amine-T instead of hydrogen peroxide, by removing some interfering 
materials by toluene extraction after oxidation, and by extracting the 
pyrrole into toluene after the heating period (during which the pyrrole 
carboxylic acids formed in the oxidation step are converted by decar
boxylation into pyrrole). The color reaction is then run in toluene 
solution. Udenfriend and co-workers in 1964 (10) discovered a collagen
like protein in plasma and also detected an interfering substance which 
gave a color by this analytical procedure. The interfering material was 
retained on a cation-exchange column from IN  HC1 but was eluted with 
3N  HC1, whereas the hydroxyproline was eluted with IN  HC1. The 
shade developed by the interfering material was somewhat different 
from that with hydroxyproline, and the absorption maximum was at a 
different wavelength.

Comparative radiochemical procedures (10) have shown that all of 
the color produced in the reaction from material capable of being eluted 
from the cation-exchange columns with \N  HC1 is attributed to hy
droxyproline. This color reaction thus appears to be specific for this 
amino acid. Repeated analyses of individual strands of hair by the 
above method, as described below, gave consistently nil for hydroxy
proline.

Most of the work to be reported was done on virgin brown DeMeo 
Blue »String* human hair. Individual strands or groups of strands

DcM m  Co., 135 Fifth Avenue, New York, X. 1'. 10010.



weighing approximately 1-10 mg were coiled in loose circles of about 
1 cm diameter, so the strands could be handled more readily and weighed 
on a microbalance. In all cases, the weight changes as a result of treat
ment were determined, using a Cahn Gram Electrobalance.* After 
the coils were prepared and prior to any treatment, the strands were 
washed by immersion in a nonionic detergent, Triton X-lOO.f rinsed 
thoroughly with distilled water, dried in an atmosphere of 52% relative 
humidity, weighed, and processed.

Standard solutions of hydroxyproline and of collagen-derived poly
peptides and the hair strands after various treatments were hydrolyzed 
by the method of Udenfriend et al. (10), together with suitable blanks 
and control hair strands, with several slight modifications in procedure. 
The samples, in 1 ml of water, were treated with 2 ml of saturated 
Ba(OH)2 and autoclaved at 15 lb pressure for 16-18 hours. It was 
found later that comparable results could be obtained in much shorter 
time by use of the Castle portable autoclave, f operating at 25 lb pressure 
for two hours. This method of hydrolysis was used in all subsequent 
work. The cooled tubes were treated with 6N  H2SO4 until colorless to 
phenolphthalein and then back-titrated with diluted KOH to a faint 
pink color. The BaS04 precipitates did not interfere with the analysis. 
The tubes were analyzed by Procedure I of Prockop and Udenfriend (9) 
without separating the BaS04, after adjustment of the pH to 8 by treat
ment with 2 ml of pyrophosphate buffer (0.2M solution, pH 8.0) and
1.0 ml of 0.02M ehloramine-T solution. After standing for 20 minutes, 
oxidation was stopped by the addition of 1.0 ml of 3.6M sodium thio
sulfate solution, and the solutions were saturated with KC1 by addition 
of the dry salt. The samples were then treated with 5 ml of toluene, 
agitated well with a Vortex mixer and centrifuged if necessary. The 
toluene was drawn off and discarded to eliminate certain toluene-soluble 
impurities which yield colors with Ehrlich’s reagent. The tubes were 
then capped and the pyrrole carboxylic acids converted to pyrrole by 
heating in a boiling water bath for 25 minutes. After the tubes were 
cooled, 5.0 ml portions of toluene were added to each tube, and the 
solutions were mixed well on a Vortex mixer, centrifuged if necessary; 
finally 3.5 ml aliquots of toluene were drawn from each tube. The 
toluene solutions were then treated with 1.5 ml of Ehrlich’s reagent in 
absolute alcohol, prepared as described in Reference 9. The color values
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* Calm Instrum ent Co., Param ount, Calif, 
f A product of Rohm and Haas, Philadelphia, Pa. 
t  R itter Company, Inc., Rochester, N. V.
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were read after 15 minutes at 560 rn¡j. on a Beckman Spectrophotometer 
and corrected to the initial 5 ml volume of toluene used for extraction.

Control analyses gave hydroxyproline values similar to those ob
tained by alkaline hydrolysis. In these the collagen-derived polypep
tides were treated with 67V HC1 in heavy walled glass tubes; frozen in 
dry ice/alcohol and sealed in a vacuum; autoclaved at 15 lb pressure 
for 16-18 hours; cooled and evaporated to dryness; and analyzed by 
the above procedure. Since alkaline hydrolysis is much easier to run 
when large numbers of analyses must be made, this procedure was used

Figure 1. Standard curve for hydroxyproline assay using Ehrlich’s 
reagent (a t 560 rcpi)

in all cases. The standard curve obtained on standard hydroxyproline 
samples closely paralleled the reported one (9). This curve is shown 
in Fig. 1.

Several runs of collagen-derived polypeptides were analyzed by 
absorption on ion-exchange columns from 17V HC1 and elution with 17V 
and 3N  HC1. No indication was found of any interfering substances 
absorbing at the wavelength reported for the nonhydroxyproline com
ponent in the fraction eluted in 37V HC1.

The hydroxyproline content of the peptides shows a slight drop 
with decrease in molecular weight of the peptide from 11.3% for 75 
Bloom gelatin, 11.1% for solubilized gelatin, to 10.5, 9.8 and 9.8% 
respectively for cosmetic polypeptides of forinol nitrogen values of 9, 
12.6, and 17, as shown in Fig. 2. This suggests that there may be a
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selective loss of hydroxyproline as the molecular size is decreased. 
Formol nitrogen values are a rough measure of the molecular size of the 
peptides, since these values represent the percentage of nitrogen present 
as free amino groups relative to the total nitrogen. In the quantitative 
determination of the amount of collagen-derived peptide sorbed, in 
which the hydroxyproline and not the peptide is measured, it becomes 
necessary to know the history of the peptide sorbed and to analyze a 
sample for its hydroxyproline content. In the case of the peptides 
studied, a rough average of 10% hydroxyproline was usually taken.

0 20 40 60 80
P e p t id e , m ic ro g ra m s

Figure 2. Standard curves for the collagen-derived peptides 
used in this investigation. The F.N . values refer to  the 

formol N  value of the peptides

The wide variance in the properties of hair, as pointed out by Nelson 
and Stewart (6), precludes the absolute comparison of sorption under 
different conditions by separate strands of hair. However, in general, 
it can be stated that sorption increases with increase in concentration of 
the peptide and with a reduction in molecular size of the peptide. 
Sorption also increases with increase in damage to hair. Less peptide 
is sorbed on virgin hair, more is sorbed on bleached hair, and still larger 
amounts are sorbed on hair subjected to cold-wave treatments, especially 
if the peptide is present in both the thioglycolate and bromate solutions. 
Repeated simulation of cold-wave treatments appears to increase sorp
tion still more, probably as a result of increased damage to the hair 
under these conditions.
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50 nil
30 min in 5% peptide 
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Hair samples approxim ately 10 mg
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Figure 4. Sorption of peptides (5%  in water) on bleached hair
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All samples of hair were first subjected to a preliminary rinse in a 
nonionic detergent, Triton X -100 in 1% concentration. The strands 
were then rinsed thoroughly with distilled water, blotted on cleansing 
tissue, and dried in a cabinet maintained at f>2% relative humidity 
prior to weighing. Bleaching was carried out at room temperature for 
one hour with 6% hydrogen peroxide solution containing 50 volumes of 
peroxide solution and 1 volume of concentrated ammonia followed by 
rinsing with water. Peptide and thioglycolate (6%, pH 9.4) treatments 
and combined treatments with the two reagents were conducted for 30 
minutes, while the bromate oxidation procedure was limited to 5 min
utes. The volume/weight ratio when no thioglycolate was used was 
approximately 500 to 1 (5 ml bleach solution for 10 mg hair samples). 
When thioglycolate was used, the hair samples weighed approximately 
1 mg; in these experiments the volume/weight ratio of both bleach and 
thioglycolate solutions was approximately 5000 to 1. For the analysis 
of the strands for peptide sorption, the strand was removed from the 
particular treatment solution, blotted on cleansing tissue, and immersed 
in 2 ml of distilled water for 5 minutes with occasional agitation, after 
which it was removed, blotted again, and placed in a second 2 ml portion 
of water. This process was generally repeated five times for hair 
strands which had been in solutions with a peptide concentration of 
10% or less and ten times for those in peptide concentrations over 10%. 
The rinsings in each run were saved, and the first, third and fifth rinses, 
or the first, fifth, and tenth rinses in the higher peptide concentrations, 
were analyzed for hydroxyproline, together with the analysis of the 
residual hair after the rinsing procedure.

Studies on the sorption of peptides on virgin and on bleached hair 
were made on loops of combined strands with a total weight of approxi
mately 10 mg, but peptide sorption in the case of thioglycolate treated 
hair was easily demonstrable on single strands weighing approximately 
1 mg. The results obtained are illustrated in the following figures.

Figures 3 through 8 are bar graphs showing the amount of peptide 
in the rinse waters, as calculated from the hydroxyproline found, as well 
as the amount of peptide remaining on the hair. The vertical scales 
are different for each graph, in order to emphasize the amounts of col
lagen-derived protein remaining on the residual hair as contrasted with 
the amount found in the total volume of each specific rinse solution.

In the case of virgin and bleached hair not treated with cold-wave 
solution, the results are reported as ng of peptide sorbed per 10 mg sample 
of hair, as shown on Figs. 3 and 4. In the case of more highly damaged
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V irg in  h a ir
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Figure 5. Sorption
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Figure 6. Sorption
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of peptides (5%  in cold waving chemicals) on 
virgin hair

R in s e  n u m b e r  R e s id u a l h a ir

of peptides (5%  in cold waving chemicals) on 
bleached hair
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hair, a single strand weighing approximately 1 mg was used, and the 
peptide sorbed was calculated on this basis.

Figure .'1 shows the sorption of peptide on virgin hair in 30 minutes 
from a 5% peptide solution, while Fig. 4 depicts sorption on hair bleached 
for one hour in (i% hydrogen peroxide. On each of the graphs, each set 
of four similarly marked bars represents a single experiment, using one 
of the peptides listed and one group of hair strands (or individual 
strands), with the first three bars showing the amount of peptide released

Bleached hair

Figure 7. Sorption of peptides (10%  in cold waving chemicals) on 
bleached hair

from the hair in the rinsing series while the last bar of each experiment 
demonstrates the amount of peptide remaining on the hair after the 
rinsing procedure.

As can be seen, approximately 3-8 ng of the different peptides are 
found sorbed on 10 mg of the virgin hair, and 15 to 20 jtg are sorbed to 
10 mg of the bleached hair. It is clear that even after five rinses, under 
conditions which give a more effective rinse than a simple running 
water procedure, appreciable amounts of peptides remain sorbed to the 
hair strands.

Figure 5, which shows the effect of 5% peptides in the presence of 
both ammonium thioglycolate and sodium bromate, demonstrates 
clearly how much more peptide is sorbed when the hair is damaged in 
this way; the sorption reaches 10-30 /xg per mg of hair. The third and 
fifth rinses are essentially free of peptide. On bleached hair treated in
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the same way (Fig. (i), the sorption of peptide is practically doubled, 
with very little peptide being demonstrable in the rinse water.

F'igures 7 and S present results when 1 mg samples of bleached hair 
were treated with 10 and 20% peptide, and then rinsed ten times as de
scribed previously. The peptide concentration reaches a low value around 
the fifth rinse and appears to remain at this level. After ten rinsings,

Bleached hair

R in se  n u m b e r  R e s id u a l h a ir

Figure S. Sorption of peptides (20%  in cold waving chemicals) on 
bleached hair

the peptide level of the hair is generally equal to or slightly less than the 
amount left on after five rinsings after treatment with 5% peptide. It 
is certainly true that with a sufficiently large number of rinses essen
tially all of the peptide could possibly be removed in time. This con
cept is now under investigation, namely, to determine whether a point 
can be reached at which no further traces of peptide can be detected in 
the rinse waters, while definite amounts can still be found in the hair.

D i s c u s s i o n

Some of the graphs, for example, Figs. 5 and 7, deviate from the 
generalization proposed earlier that the lower the molecular size of the 
peptide the greater the sorption. This can be explained only in terms 
of the wide variations in properties of individual hair strands.

Weight differences as a result of sorption of peptides on virgin or 
bleached hair are generally too small to register even on a sensitive
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microbalance. These differences are detectable on thioglycolate treated 
strands, but the inherent variability of individual hair strands makes it 
difficult to obtain consistent quantitative results. This problem is 
being studied intensively at present, and the data obtained will be pre
sented in a future paper. It is also planned to study the physical prop
erties of human hair, particularly its tensile strength after treatment 
with reagents containing peptides, and the electrical properties of hair 
to determine how these properties change after hair modification.

This method of demonstrating peptide substantivity is a direct 
method but is applicable only to peptides derived from collagen. An
other useable direct method would be: to obtain randomly-labelled 
radioactive skin from an animal; carry a segment of the skin through 
the same general hydrolysis treatment to reduce it to the peptide stage; 
dilute it with nonradioactive peptides; and measure the amount sorbed 
by the normal procedures used in radioactivity studies.

An indirect means for measuring substantivity, and one upon which 
some preliminary work has begun, is the measurement of dye adsorption. 
Differences in amounts of dye adsorbed could be related to differences 
in the nature of the hair surface after peptide treatment. This method 
would be applicable to proteins and peptides other than those derived 
from collagen.

It might be pointed out that, although in general the sorption of 
peptides increases with decreasing molecular size of the peptide, this 
does not necessarily mean that the lower peptides will be preferable in 
cosmetic formulations to the higher peptides. This preference must be 
based on a purely subjective evaluation during actual use of formulations 
containing the different peptides.
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S ynopsis— T h e  m echanical p ro p e rties  in  tensio n  of h u m an  h a ir  w ere exam ined as a  func tion  
of te m p e ra tu re  in  a buffer so lu tion  a t  p H  7.0 b o th  in th e  p resence an d  absence of a  su lfhydry l 
group  blocking ag en t. U n tre a te d  h a ir  as well as h a ir  th a t  h ad  been p a r tia lly  reduced  to  in 
crease th e  free S H  co n te n t w as in v estig a ted . I t  w as found  th a t  th e  e lastic  m odulus, p o s t
yield  m odu lus, an d  fiber s tren g th  decrease w ith  increasing  te m p e ra tu re  w hile ex tensib ility  
increased . T h e  tu rn o v e r  p o in t b e tw een  th e  y ield  an d  post-y ield  regions was observed  to  
u ndergo  a  tra n s itio n  a t  a  ch a ra c te ris tic  te m p e ra tu re  of 85.5°C . T h is  tran s itio n  te m p e ra tu re  
w as decreased  to  66.0°C  for th e  p a r tia lly  reduced  ha ir. T h e  presence of th e  S H -blocking 
a g e n t te n d e d  to  decrease ex tensib ility  an d  increase th e  p ost-y ield  m odulus b u t h ad  no effect 
on th e  elastic  m odulus a n d  s tren g th . T h e  resu lts  a re  exp la ined  in te rm s  of a  su lfhydry l- 
disulfide in te rchan g e  m echan ism  w hereby  stressed  disulfide bonds are relieved a n d  tr a n s 
form ed in to  s tre ss  free positions. T h e  tran s itio n  te m p e ra tu re  is assoc iated  w ith  th e  s ta b ility  
of th e  d isulfide bond  and  th e  o n se t of th e  SH  ca ta ly zed  disulfide in terchange.

I n t r o d u c t i o n

Human hair is constantly subjected to a variety of chemical 
actions and mechanical forces which may have significant effects on its 
structure and properties. These chemical actions and mechanical forces 
are operative even under normal daily conditions involved in hair 
grooming and environmental exposure. The chemical actions may 
result in deep-seated alterations in the hair’s molecular structure or in

T ex tile  R esearch  In s titu te , P rin ce to n , N . J .



its extremely complex supermolecular organization. The mechanical 
forces result in permanent or temporary deformations and may also 
manifest themselves in various forms of hair damage, particularly in 
the scalar surface structure.

The chemistry of human hair was recently discussed by Whewell (1) 
who related the setting characteristics of hair to its chemical structure. 
The supermolecular or fine structure of animal fibers in general was 
recently summarized by Rebenfeld (2) and reviewed more extensively 
by Lundgren and Ward (3). In brief, keratin fibers are visualized as 
being composed of high molecular weight polypeptide chains which are 
intramoleeularly stabilized into a-helices. The polypeptide chains are 
composed of some 21 amino acids of which the disulfide-containing 
amino acid, cystine, is certainly one of the most important. The a- 
helices are further wound around each other in the form of a multi- 
stranded rope which is referred to as a protofibril. These elements of 
structure are aggregated into microfibrils, which are considered to be the 
key structural elements in keratin fibers. The protofibrils are arrayed 
in each microfibril in a characteristic “9 +  2” arrangement wherein 9 
protofibrils are disposed in the periphery of each microfibril and two 
protofibrils are in the center. The microfibrils are considered to be 
composed of fully crystalline a-helices ; their structure is stabilized by a 
variety of intramolecular and intermoleeular forces, including hydrogen 
bonds, van der Waals forces, dipolar interactions, and hydrophobic bonds. 
The microfibrils are embedded in a matrix which is amorphous and 
presumably composed of randomly coiled polypeptide chains. It is 
felt that a large proportion of the sulfur-containing proteins are in the 
matrix, which is therefore highly cross-linked through the amino acid 
cystine. The microfibrils, which may be further associated into macro
fibrils, are the actual building blocks of which the ortho- and para
cortical cells are composed.

The mechanical properties of a fiber or a hair are most easily de
termined in axial tension, in view of its geometric shape. The stress- 
strain curve of any material is a graphical record of the stress which 
develops in the material as it is deformed under closely specified ex
perimental conditions. The shape of the stress-strain curve frequently 
provides a ready means of predicting the behavior of the material under 
use conditions and of interpreting the structure of the material in relation 
to its mechanical properties.

When a keratin fiber is stretched in water the stress-strain curve 
reveals three distinctly different regions, as shown in Fig. 1. In the
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Hookean region the stress is approximately linearly related to the fiber 
strain, reflecting a bond angle deformation in the microfibrils. At a 
certain strain, usually 1-2%, the fiber yields, and the «-helices in the 
mierofibrils begin to unfold (4) into a sheet-like ¡3 structure. Before the 
a-(3 transformation, which would cause a fiber extension of over 1(10%, 
is completed the stress suddenly increases sharply, and the fiber breaks
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at an extension of approximately 50%. Considerable disagreement 
exists about the structural and molecular interpretation of the post
yield region, but it is generally agreed that this region of the stress- 
strain curve is an indication of the involvement of disulfide cross-links 
in the deformation process (5, (i).

I t has been shown in the case of wool fibers that a chemical modifica
tion involving a reduction of some of the disulfide crosslinks has a sig
nificant effect on mechanical properties, as revealed by the stress-strain 
curve (7). These effects on mechanical properties are particularly 
evident at higher extensions and must be attributed, at least in part, to 
the free SH groups arising from the partial reduction of the disulfide 
bonds rather than to the attendant decrease in cross-link density. If 
the free SH groups are blocked by reaction with a suitable reagent, such 
as methyl iodide or N-ethyl maleimide (NEMI), the properties are to a 
large extent recovered. Such observations have been used to indicate 
the importance of a sulfhydryl-disulfide interchange mechanism 
whereby stressed disulfide bonds react with free SH groups to assume 
stress-free positions. The importance of the sulfhydryl-disulfide inter
change has been shown in relation to keratin fiber mechanical properties, 
stress relaxation, settability, and super con traction.

The temperature dependence of the mechanical properties of wool 
fibers has recently been discussed by Weigmann et al. (7) in relation to 
the sulfhydryl-disulfide interchange. These workers have shown that 
the elastic and post-yield moduli decrease with increasing temperature 
and that partial reduction of disulfide bonds has an effect not only on the 
shape of the stress-strain curve but also on the nature of the temperature 
dependence. A transition temperature which was strongly dependent 
upon the free SH content was observed and was interpreted as indicating 
the onset of a chemical flow process in the matrix.

The purpose of this paper is to present some new data on the tem
perature dependence of the mechanical properties of human hair and to 
indicate the importance of the sulfhydryl-disulfide interchange mechan
ism in relation to the deformation characteristics of hair.

E x p e r i m e n t a l

Single hairs, randomly chosen from a solvent-extracted sample, were 
mounted on tabs at a gauge length of 2 in ; and the cross-sectional area 
of each specimen was determined by means of a vibroscope (8) at 21 °C 
and 65% R.H. The hairs were then placed in a jacketed cell which was
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heated by circulating oil from an external bath and extended to break 
on an Instron tensile tester at a rate of extension of 50% per minute. 
The stress-strain curves were determined in a phosphate buffer solution 
of pH 7.0 and, in separate experiments, also in the presence of NEMI 
(1.3 X 10 N). A partial reduction of the disulfide bonds was achieved
by reaction with sodium thioglycolate solution, as previously described
(9). The mechanical properties of the reduced hair were determined in 
the same manner as the untreated, both in the presence and absence of 
NEMI in the buffer solution at pH 7.0. For comparison purposes the 
mechanical properties of a fine, highly crimped Merino wool, sub
sequently referred to as IWS Wool C, were also determined under the 
same conditions. Each experimental datum in the figures and tables is 
the mean of five determinations. The cystine content (10) and the 
sulfhydryl content (11) were determined by previously described experi
mental methods.

R e s u l t s  a n d  D i s c u s s i o n

The cystine and sulfhydryl contents of the untreated and reduced 
human hair and of the untreated wool sample are presented in Table I.

T ab le  I
C hem ical P ro p erties

C ystine
C o n te n t

(% )

S ulfhydry l
C o n te n t

(¿m ióle/g)
H u m an  hair

U n tre a te d 17 .6 10 . 1
R educed 1 7 .0 “ 6 3 .0

IW S  wool C 12 .3 14.1
C alcu la ted .

The human hair sample has a higher cystine content than the IWS 
Wool C, indicating a higher cross-link density which is consistent with 
previous experiments on this sample that characterized it to be es
sentially an all para-cortex hair (12). The wool sample is known to be 
bilaterally asymmetric, containing approximately equal quantities of 
ortho- and para-cortex. The sulfhydryl contents of the two samples 
are approximately equal, and it should be noted that less than 1% of the 
total sulfur in these keratin samples is in the form of free VSH groups. A 
low level of reduction of the human hair was achieved, as indicated by the 
small decrease in cystine content, although the SH content increased
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by a factor of six. One may, therefore, conclude that the cross-link 
density of the reduced human hair was not significantly decreased; 
changes in mechanical properties must, therefore, be attributed largely 
to the increase in the free SH content.

The following parameters were used to characterize the various re
gions of the stress-stain curve shown in Fig. 1 : Elastic modulus or 
initial stiffness obtained from the slope of the Hookean region, the 
modulus of the post-yield region, the extension to the post-yield region

F ig ure  2. T ensile  stiffness as m easured  by th e  elastic  m odulus of 
h u m an  h a ir  and  wool fibers as a func tion  of te m p era tu re . A ver

age values over all conditions

taken as the turnover point between the yield and post-yield regions, the 
strength of the hair taken as the stress at the point of rupture, and finally 
the total extensibility of the hair at the break.

In Fig. 2 are shown the initial stiffness or elastic modulus values for 
the human hair and the wool fibers as a function of temperature. The 
values shown are averaged over the several experimental conditions since 
neither the presence of NEMI in the pH 7.0 buffer solution nor the 
partial reduction of the human hair had a significant effect on the 
elastic modulus. The data for the human hair are shown in Table II. 
The elastic modulus decreases with increasing temperature for both fiber 
types, and it should be noted that the modulus of the wool fibers at any 
given temperature is lower than that of human hair, which is consistent
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with the lower cystine content and therefore the lower cross-link density 
of the wool. Since the initial Hookean region of the stress-strain curve 
is associated with bond angle deformation and polypeptide chain stretch
ing processes, it is to be expected that an increase in temperature would 
weaken the intermoleeular attractive forces, resulting in a decreased 
modulus.

T a b le  II
E lastic  M o du lus (k g  X 10_ 3/c m 2) of H u m an  H air

T e m p e ra tu re

U n tre a te d R educed

p H  7 .0 N E M I pH  7 .0 N E M I
21°C 2 1 . 2 2 0 . 8 2 0 . 6 19 .4
35 18 .0 1 9 .8 19 .6 18 .0
50 17 .0 10.4 17 .0 16 .5
70 16 .7 10 .2 16 .2 15.1
80 1 5 .5 15.7 15 .5 14 .9
90 1 3 .9 14 .6 13 .0 13 .8
90 1 3 .8 15 .6 1 2 . 8 13.1

Pooled 95%  c.l. 2 . 0 1 . 8 1.3 1 .1

T ab le  I I I
P ost-Y ie ld  M o du lus (k g  X 10 3/c m 2) cif H u m an  H air

U n tre a te d R educed

T em p e ra tu re p H  7 .0 N E M I p H  7 .0 N E M I
21°C 5 .2 5 5 .7 2 4 .1 4 4 .0 7
35 4 .9 0 5 .2 2 3 .8 2 3 .8 2
50 4 .5 3 4 .3 7 2 .9 4 3 .7 9
70 3 .0 3 4 .2 4 2 .0 3 3 .3 8
80 2 .7 4 3 .6 7 1.57 3 .2 3
90 1 .57 2 .9 1 1.47 2 .6 2
90 1 .5 5 2 .2 8 1 .32 2 . 2 0

Pooled 9 5%  c.l. 0 .5 0 0 .4 6 0 .2 3 0 .2 8

The post-yield modulus of the untreated human hair is shown in Fig. 
3 as a function of temperature. This modulus also decreases with in
creasing temperature to extremely low values at the higher tempera
tures. Blocking of the free SH groups in the untreated hair by per
forming the experiment in the presence of NEMI increases the post
yield modulus at all temperatures, although the nature of the tempera
ture-dependence remains unchanged. This clearly indicates that the 
post-yield region of the stress-strain curve involves the stretching of 
high sulfur-containing domains in the hair, presumably the matrix,
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F ig ure  3 . P ost-y ie ld  m odulus of h u m an  h air as a  fun c tio n  of 
te m p era tu re

F igure 4. E x ten sio n  a t  b reak  of h u m an  h a ir  an d  wool fibers as a 
fun c tio n  of te m p e ra tu re



and that the stresses on the disulfide bonds in these domains are re
lieved by an interchange mechanism catalyzed by free SH groups. This 
is further substantiated by the post-yield modulus values of the re
duced human hair which are shown in Table III. The reduction causes 
a decrease in the post-yield modulus at any given temperature which is 
largely eliminated by the presence of NEMI. The increased SH 
content arising from the reduction catalyzes the interchange, thereby 
decreasing the post-yield modulus; but blocking of the free SH groups 
with NEMI again increases the modulus value, since the stressed 
disulfide bonds can no longer be relieved via an interchange. At each 
temperature and under comparable experimental conditions the wool 
fibers have a lower post-yield modulus, but the temperature depen
dence and the effects of blocking free SH groups with NEMI are the 
same for both fiber types.

The extensibility of the untreated human hair and IWS Wool C 
fibers as a function of temperature are shown in Fig. 4 in the presence 
and absence of NEMI. In both fiber types the extension at break in
creases only at the higher temperature levels, which is to be associated 
with a characteristic transition temperature to be discussed later. The 
effect of blocking free SH groups is to decrease extensibility which is 
consistent with the prevention of the interchange mechanism as a 
means of relieving stress and allowing a chemical flow process to be 
operative. Reduction of the human hair increases the extensibility 
by a significant amount, as is shown in Fig. 5.

The strength dependence of both fiber types on temperature is 
shown in Fig. 6. The strength decreases with increasing temperature, 
reflecting the thermal disruption of some of the intermolecular attrac
tive forces. As is shown in Table IV, neither the presence of NEMI nor 
the partial reduction had a systematic or significant effect on the strength 
of the hair.

The extension at the turnover point from the yield to the post
yield regions is a particularly interesting and revealing parameter 
obtainable from a keratin fiber stress-strain curve. The temperature 
dependence of this parameter for the untreated human hair is shown in 
Fig. 7. In the absence of NEMI the extension to the post-yield region 
is essentially constant up to a characteristic temperature and then 
increases rapidly as the temperature is further increased. A transition 
temperature (Ttr) can be determined from the intersection of these two 
temperature dependencies. In the case of the untreated human hair 
sample this transition temperature has a value of 85.5 °C. In the
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presence of NEMI such a transition temperature is not observed within 
the temperature range of the experiments. Clearly, the transition 
temperature must be associated with the sulfhydryl-disulfide inter
change, which is prevented by blocking SH groups with NEMI. Similar



MECHANICAL PROPERTIES OF HUMAN HAIR 5H5

curves are shown in Fig. 8 for the reduced human hair, where it can be 
seen that a transition temperature of 66.0 °C was found in the absence 
of NEMI; however, no transition temperature was observed when the 
free SH groups were blocked with NEMI. Analogous curves for IWS 
Wool C are shown in Fig. 9. A summary of the transition tempera
ture values in relation to chemical structure of the keratin fibers used in 
these experiments, along with some comparable values obtained in an 
earlier investigation, are shown in Table V.

T ab le  IV
S tress a t  B reak  (kg X 10_ 3/ c m 2) of H u m an  H air

U n tre a te d R educed

T e m p e ra tu re p H  7 .0 N E M I p H  7 .0 N E M I
2 T C 1.71 1 .6 0 1 .6 6 1 .6 6
35 1 .32 1.61 1.61 1 .21
50 1 .28 1 .4 6 1 .30 1 .2 7
70 1.43 1 .3 0 1 .06 1 .14
80 1 .25 1.33 0 .8 4 1 .06
90 1.01 1 .07 0 .6 2 0 .8 7
96 0 .7 8 1.11 0 .5 4 0 .8 2

Pooled 9 5 / f, c.l. 0 .2 9 0 . 2 2 0 .1 3 0 .1 8

T ab le  V
T ra n sitio n  T em p e ra tu re s  ;m d S u lfhydry l C o n te n t of K era tin  F ibers

S u lfhydry l
co n te n t T lr

(/n n o lc /g ) (°C )
H u m an  h a ir

U n tre a te d 10.1 8 5 .5
R educed 6 3 .0 6 6 . 0

IW S W ool C 14.1 7 5 .0
B. A. Fleece Wo< '1 (7 )

U n tre a te d 12.4 7 2 .0
R educed 2 0 0 .9 15 .0

It is quite evident that a negative correlation exists between the 
sulfhydryl content and the transition temperature. This correlation 
is particularly significant when one considers that keratin fibers of 
different origin are being considered.

The dependence of the transition temperature on the vSH content 
clearly indicates that a disulfide-sulfhydryl interchange is responsible 
for the control of deformations beyond 30% strain. In this region of 
the stress-strain curve the deformation of the matrix or other sulfur-
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containing domains starts to contribute to the over all process. It has 
been suggested that this apparent second-order transition temperature 
indicates a transition of the fiber from a glassy to an elastomeric state
(13); however, the interpretation of thermal transitions in stressed 
systems is rather complicated and not necessarily analogous to un
stressed systems. If one considers the transition to be a glass transi
tion, one would have to visualize parts of the fiber in a glassy state 
which, under stress at a certain temperature, are transformed to an

F ig ure  9. E x ten sio n  to  p o st-y ie ld  region of wool fibers as a 
func tion  of te m p e ra tu re

elastomeric state. This behavior would have to be connected with the 
matrix since the microfibrils are presumably crystalline and would show 
a crystal-melt transition rather than a glass-elastomer transition. If it 
is assumed that this transition is connected with the matrix, the ques
tion arises whether a highly water-swollen matrix can exist in a glassy 
state at these temperatures. Of course, if the matrix is considered 
not to be homogeneous, with regions of high and low cross-link density 
and correspondingly low and high water contents, then it is conceivable 
that certain regions of the matrix may exist in a glassy state.
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It is not necessary, however, to postulate a heterogeneous matrix in 
an explanation of the observed transition. This transition may be 
entirely connected with the stability of the disulfide bond and the onset 
of a disulfide interchange which is catalyzed by SH groups. In an un
treated human hair, for instance, the disulfide cross-links reach such a 
degree of instability at 85.5 °C that the restrictions for mobility of the 
chain segments in the matrix are decreased to a critical level, and the 
viscoelastic behavior of the matrix shows a rapidly increasing flow com
ponent with increasing temperature. In a partially reduced human 
hair this critical instability is reached at a lower temperature, in view 
of the higher free SH content.

In general, the results of this study have shown that the mechanical 
properties of human hair are strongly temperature dependent and that 
many of its viscoelastic characteristics can be interpreted in terms of a 
sulfhydryl-disulfide interchange as a means of relieving stressed disul
fide bonds. I t should be noted that the properties of human hair are 
significantly affected by even low levels of reduction, particularly at the 
higher strains in view of the important catalytic effects of free SH 
groups.
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S ynopsis— A ppearance , p erfo rm ance d u ring  use, and  effect on  h a ir  a f te r  use a re  th e  th ree  
m ajo r c rite ria  b y  w hich sham poos should be ev a lu a te d . W ith in  th ese  th ree  b ro ad  categories, 
25 se p a ra te  ch a ra c te ris tic s  a re  en u m era ted . T h e  im p o rtan ce  of each of th ese  an d  la b o ra to ry  
an d  b ea u ty  salon  te s t  p rocedures for ev a lu a tin g  sham poos are  d iscussed.

I n t r o d u c t i o n

The development of a shampoo that can win a significant share of a 
highly competitive market is not a simple task. Even though a shampoo 
is more or less a rather prosaic toiletry, many of its qualities, or lack of 
these qualities, can affect the consumer either favorably or adversely. 
The chances of developing a utility shampoo with a significant innova
tion are rather remote. The term utility shampoo is used to differenti
ate between the general use shampoo and those which are more specific
ally defined, such as antidandruff shampoos, color shampoos, etc. In 
order to produce a successful shampoo of the utility type, it must have a 
quality of excellence built into it. This quality of excellence is almost 
always a total combination of many factors, some of which are im
mediately obvious to the consumer and many of which are not.

The consumer reacts to a shampoo at three different times. The 
consumer will be considered to be female, since almost all of the general 
use family shampoo is purchased by a feminine member of the family.

* A lb erto -C u lver C om pany , M elrose P a rk , 111.
539
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It is true that her decision is influenced by advertising, packaging, brand 
name, and reputation of the manufacturer—and, perhaps a great deal 
more than one would like to admit, by price. Her first real impressions 
are established when she picks the package off the shelf. If she is 
favorably impressed at that time she may buy and use the shampoo. 
Her decision whether to purchase the product again is influenced twice 
more. How did the shampoo perform, and how did it leave her hair?

Most discussions of shampoo performance found in the literature are 
limited to evaluation of foaming qualities, manageability, and deter
gency. There are many other factors that contribute to a quality 
shampoo, which have been delineated in 25 distinct categories. Every 
shampoo under development and all competitive shampoos are evalu
ated against this check list. Many of the qualities can be measured by 
well-established laboratory procedures. Others must be evaluated by 
specially devised techniques. And still other qualities can only be 
determined subjectively, and here experience and a thorough understand
ing of shampoos are invaluable.

Details of the formulation or composition of shampoos will not be 
considered. Instead, the major objective is a discussion of the practical 
evaluation of the 25 characteristics or qualities which enable the chemist 
to determine whether or not a shampoo has that certain “quality of excel
lence,” as measured by the consumer. These qualities are reviewed 
not necessarily in order of importance; nor are they studied in the order 
shown; and many of them are interrelated.

The methods of evaluation as described in this paper apply to a clear 
liquid shampoo although similar criteria may be applied to a liquid 
lotion or a cream shampoo.

The 25 shampoo qualities can be divided into three broad groups. 
This is primarily a check list designed for the fairly rapid evaluation of 
large numbers of shampoos on a routine basis. The first group concerns 
the appearance of the product itself in the bottle and includes the fol
lowing nine qualities for evaluation:

1. Clarity
2. Viscosity
3. Color
4. Color stability
5. Cloud point
6. Clear point
7. pH
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8. Fragrance
9. Sterility
The second group of qualities relates to or is directly concerned 

with the actual performance on the hair and includes :
10. Foam production -hard water
11. Foam production—soft water
12. Foam production -hard water plus soil
13. Foam stability
14. Foam texture
15. Speed of foam production
16. Rinseability
17. Fragrance of lather
The third group of characteristics concerns the effect of the shampoo 

on both the hair and skin. Here the following qualities are evaluated:
IS. Combability of wet hair
19. Combability of dry hair
20. Static electricity of the hair
21. Fragrance of the hair
22. Hair gloss
23. Effect on artificial hair color
24. Staining of bleached or permanent waved hair
25. Feel on hands

S h a m p o o  E v a l u a t i o n  

Clarity
From a consumer point of view, the general outward appearance of 

the shampoo is the first contact with the product itself, stripped of its 
outer covering of label and package. For this reason it is most impor
tant that a clear shampoo be manufactured with maximum care. A 
shampoo with sparkling clarity has obviously greater consumer appeal 
that one that is hazy.

The danger in formulating clear shampoos is loss of clarity with 
aging, a fairly common defect. Only thorough stability testing of the 
shampoo will reveal this problem so that measures can be taken to solve 
it. Among the factors contributing to loss of clarity are temperature, 
perfume, water hardness, contamination by microorganisms, and water- 
insoluble fatty compounds used as hair conditioning agents.

Cloud point and clear point evaluations are important in order to 
maintain clarity under a range of eolder-than-normal temperatures.



The cloud point is the highest temperature at which the shampoo will 
cloud or haze when cooled. The clear point is the lowest temperature 
at which the product will clear when warmed from a chilled opaque 
condition. They are not always the same. Clarity, insofar as cloud 
and clear points are concerned, should be maintained at about a maximum 
of 10°C. This should insure clarity in stores and homes under average 
conditions of temperature.
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Viscosity
Liquid shampoos comprise the largest share of the shampoo market, 

with clear liquid shampoos accounting for better than 50% of the market. 
Among the most important characteristics of these products is viscosity 
which may range from water-thin products to viscous liquids. There 
are both psychological and practical advantages to relatively high vis
cosity liquid shampoos. They often imply a high concentration of 
shampoo ingredients plus a richness that is usually associated with 
hair conditioning and management. There is also a practical value. 
High viscosity liquid shampoos can be poured into the palm of the hand 
for application to the hair, thus eliminating dripping through the fingers 
or down the face and neck.

A desirable viscosity range will vary between 500 and 1500 eps. 
Shampoos having viscosities below this level tend to be runny ; and if the 
viscosity is over 2000 cps., they may not pour too well. Maintaining 
viscosity within a close range over a long period of time can some
times be a problem. Here again, stability testing is of utmost im
portance.

Color
A shampoo may be uncolored, or it may have certified color added. 

The color of a shampoo is dictated by esthetic considerations, packag
ing, and subtle psychological factors. The market to which it is 
directed is also a factor. A shampoo for men may be blue, green, amber, 
or gold, or it may be colorless, but pink would be a doubtful choice. 
There has been a transition over the years in the colors which the con
sumer prefers. Until recent years liquid shampoos were usually amber, 
yellow, or orange. More recently, green and blue shampoos have 
become popular. Clear, colorless shampoos are also on the market. 
Such shades as lavender and red and deep colors are particularly un
acceptable.
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Color Stability
In selecting the color to be used, color stability or instability can 

become a problem. Many of the certified dyes used are sensitive to 
light, pH, and other chemical factors. It should be unnecessary to 
state that every shampoo should be thoroughly tested for light stability. 
Since it is not always convenient to set the product in the sun and since 
the results are not reproducible, a commercial “fadeometer” may be 
used to determine color stability. In such equipment the shampoo is 
exposed to high intensity ultraviolet light under controlled conditions. 
A minimum exposure of six hours with negligible or no color change is 
usually considered acceptable.

Incidentally, one of the pitfalls to be avoided in light exposure studies 
is to test the shampoo in a container made from the same material as the 
ultimate package. It is not unusual to find a color that may fade in 
glass but is stable in a given plastic and vice versa. With the de-listing 
of many certified colors, the problem of finding a suitable color that is 
stable to light has increased. The use of ultraviolet absorbents in the 
shampoo can be extremely helpful in improving the light stability of 
fugitive colors. Some container manufacturers are coating their glass 
or plastic bottles with ultraviolet absorbents which serve the same pur
pose.

A third area where the color of a shampoo should be evaluated is 
one that is frequently overlooked. Some hair, and this is especially 
true of bleached and permanently waved hair, is quite porous and may 
absorb the color from the shampoo. Here again, pH and chemical 
composition of the product may be contributing factors. Only thorough 
testing on laboratory hair swatches and subsequent application to sub
jects with bleached or permanently waved hair will determine whether 
this problem exists.

pH
The pH of a shampoo may have definite effects upon its properties. 

Most liquid shampoos today are formulated to have a pH between 6.5 
and 8.5. Within this range a suitable viscosity and clarity can usually 
be achieved, as well as good stability and lathering properties. A few 
generalizations can be made concerning the effects of pH on a typical 
clear shampoo formulation:

1. Shampoos formulated on the high side of the pH range will 
exhibit a greater degree of foaming and cleansing as well as a 
greater ability to strip the natural oils from the hair.
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2. Conversely, shampoos on the low side of the range will generally 
leave the hair in better eondition with a greater degree of man
ageability and eombability.

3. Shampoos with pH’s above and beyond the high side of the range 
can cause eye irritation more readily than those within the range.

4. It is easier to maintain clarity on the high side of the pH range.
5. Viscosity generally increases as the pH is lowered. This is 

especially true of alkylolamide-lauryl sulfate shampoos.
pH can, therefore, be considered as a key factor in formulating a 

product to suit the consumer’s desires. Although she may never have 
heard of the term, pH can affect the appearance, efficacy, and residual 
performance of a shampoo.

Fragrance
The fragrance of a shampoo is a most important quality. It can 

add a touch of cosmetic elegance to the product plus an air of distinc
tion. It can significantly influence the consumer whether or not to 
purchase the product initially or to repurchase it. It is the authors’ 
opinion that a shampoo fragrance should be a light and clean bouquet; 
but the perfume type will be dictated by whether the shampoo is mar
keted primarily to women, men, children, or for family use.

The shampoo fragrance should be evaluated critically at three dif
ferent stages. First, the product itself in the bottle. A buyer will 
often remove the cap and sniff the product at the shelf or counter. Does 
it have a light refreshing scent with high appeal ? Is the shampoo free 
of a chemical or detergent odor; is it effectively masked? Does the 
fragrance appeal to the consumer group to whom the shampoo is di
rected ? The fragrance at point of purchase can often make or prevent 
a sale.

The second time that the fragrance may elicit a response from the 
consumer is during application to the hair. The use of hot water plus 
the fact that shampoos are often applied to the hair in a confined area, 
such as the bathroom or shower, can result in a fragrance change notice
able in the lather and in the atmosphere. The fragrance should retain 
its basic characteristics without becoming overpowering.

The third important stage is the fragrance of the hair after shampoo
ing. The hair should retain an almost imperceptible scent. Certain 
perfume types should be avoided, such as heavy, sweet types which tend 
to cling to the hair. Hair that has been bleached or permanently waved
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tends to retain more of the fragrance than chemically untreated hair. 
Also, hair that has been shampooed witli products containing amphoteric 
surfactants often retains more fragrance than when anionic surfactants 
are used.

Sterility
For some reason cosmetic chemists often disregard or minimize the 

potential problem of shampoo contamination by microorganisms. They 
would not consider marketing a cream or lotion that is inadequately 
preserved, but shampoos are often found without preservatives. There 
is a mistaken notion that, since sulfated lauryl alcohol and sulfated 
ethers are considered antagonistic to bacterial and fungal growth, no 
contamination problems exist in shampoos. Several investigators 
(1, 2) have shown that this is only partly true, and shampoos are often 
found that give high bacterial counts -particularly of gram-negative 
bacteria. This has been confirmed by the authors’ experience over the 
years. Contamination by microorganisms poses not only a health 
hazard but can cause changes in the shampoo, such as malodor, tur
bidity, and viscosity changes. On the other hand, it is also possible to 
find grossly contaminated products without visible signs of change.

All shampoos must be preserved not only for original freedom from 
contamination but also must be protected against the possibility of 
future contamination when the package is opened and reopened for use. 
Many preservatives are available for use in shampoos today, and their 
incorporation is fairly simple; however, their effect on certain organisms 
may either diminish in time or cause the generation of resistant strains. 
Thus, even after many years of preservation by specific agents have passed 
safely, a periodic investigation should be undertaken to determine 
whether the preservatives are still effective. Freedom from micro
organisms not only depends on adequate preservation but also upon 
uncontaminated raw materials- particularly water. Vitally essential 
are strict sanitary measures during manufacture. Constant diligence 
is required, and development production shampoos should be routinely 
subjected to bacteriological evaluation.

Foaming
To the consumer, foaming or lathering action is one of the most 

important aspects in determining the quality of a shampoo, and the 
measurement of foam has received much attention in the literature. The 
volume, foam structure, foam viscosity, and foam stability are also
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important criteria by which the consumer judges the shampoo even 
though she may not realize it. Undoubtedly, techniques to measure 
and evaluate foaming qualities are important. Normally, such measure
ments are first performed in the laboratory and then in actual use on 
models. There have been many laboratory techniques developed over 
the years to measure foam, some of them highly sophisticated. The 
authors use a very simple technique which requires only a 500 ml glass 
stoppered cylinder and a device to revolve or agitate it. This very 
simple method has been widely criticized, and there are more precise 
procedures (3-5). For practical purposes and after thousands of foam

F ig ure  1. F oam  curves of a  com m ercial sham poo (S ham poo A)

tests, this technique has been found to meet the following conditions: 
It is fast, it is reproducible, and it reflects the performance of the sham
poo on the hair.

First, 10% dilutions of the shampoo in either soft water or water of 
known hardness are prepared. Increasing increments of the diluted 
shampoo are pipetted into the cylinder, diluted with water of required 
hardness to a fixed level, and then rotated for a precise number of times. 
The foam volume is recorded, and the bubble structure and foam sta
bility are examined. Three foam curves are plotted for every shampoo: 
A soft water dilution; a dilution with water of known hardness; and 
a dilution of water with known hardness plus the addition of 1 ml of 
olive oil. The foam determination in the presence of oil fairly accurately
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reflects the performance of the shampoo on the first lathering. Dur
ing the first lathering the foam is often depressed because of sebum, 
hair dressings, and other cosmetic products which may be on the hair. 
The hard and soft water curves represent the range of water hardness 
used by consumers throughout the country and can be a major factor 
in the type of foam developed. Figure 1 illustrates these three foam 
curves of a nationally advertised brand of shampoo. Figure 2 shows 
the foam curves in very hard water (310 p.p.m.) of two popular sham
poos. This significant difference in foam production of shampoos 
A and B is also evident when the two shampoos are actually applied to 
the hair of a subject using a “half-head” technique.

F ig ure  2. C om parison  of th e  foam  volum e of tw o  sham poos in 
very  hard  w ate r  (310 p p m )

The most important test in evaluating shampoo performance is to 
shampoo a variety of hair types under controlled conditions and observe 
the results. The recommended method is the “half-head” technique 
which involves parting the hair down the center and shampooing each 
half simultaneously with two different shampoos. The “half-head” 
technique is commonly used with many hair preparations such as hair 
sprays, wave sets, hairdressings, etc. With these, “half-head” testing 
is simple and easy, but it is not quite so simple with a shampoo.

The reasons for “half-head” testing are quite obvious. No two 
heads of hair are the same. The hair varies in texture, length, condition, 
sebum and soil content, and presence of cosmetics. Therefore, compar



ing Shampoo A on one head with Shampoo B on another head is rather 
meaningless, especially if only subtle differences exist. One must then 
rely on memory and, therefore, cannot compare the results of a head 
shampooed with product A and subsequently treated with shampoo B. 
A skilled beautician can apply two shampoos to the same head and, if 
done on a number of heads, obtain meaningful and reproducible results.

Two shampoos are applied to dampened hair in equal amounts 
(from glass hypodermic syringes for accuracy and convenience) to 
both sides. The lather is worked up as uniformly as possible on both 
sides of the head and the various lathering and foaming qualities ob
served, including the speed at which the lather develops, the so-called 
“flash-foam” characteristics. A second lather is worked up, again using 
syringes for accurate dispensing of the shampoo, and the evaluation is 
repeated. Very often the second lather is allowed to remain on the 
hair for three to five minutes and foam collapse, if any, noted. The 
shampoos are rinsed from the hair and the rinsing characteristics ob
served. It has been found that some shampoos rinse very rapidly 
while others continue to produce foam for several minutes during the 
rinsing procedure.

The foam texture is also examined during these tests. Foam made 
up of large, thin bubbles is not desirable; neither is foam made up of 
very small bubbles, which tend to make the foam feel like a cream.

Incidentally, one observation made during these “half-head” tests is 
frequently overlooked. How does the shampoo feel on the hands during 
application2 Does the shampoo impart the desirable soap-like lu
bricity, or does it impart a raspy harsh feel to the hands ? The consumer 
has been conditioned to the feeling of lubricity or slip that is always 
characteristic of soap and most shampoos. With the current trend to 
shampoos of lower pH, this quality can be lost. A shampoo of pH 
(3.0 to 6.5 can lack this feeling of lubricity on the hands, but the problem 
can be resolved by skillful formulation.

Manageability
Perhaps one of the most abused words used in shampoo advertising 

is “manageability” or “conditioning.” Such claims are frequently 
made for shampoos, even though they do not exist. However, they are 
meaningful to the consumer and are, therefore, important to the chem
ist. Just what do these words mean? A healthy, normal head of hair 
is one that is easily combed when either wet or dry. This is due to 
natural secretions which coat the hair with a lubricating film, eliminate
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Date
CLINIC

Su b ject
SHAMPOO TEST

Ph.

DESCRIPTION OF HAIR
Sh ort Medium Long
T in ted Bleached P.W. Date
Dry Normal Oily
Fine Medium Coarse
Good F a ir Poor
Date of L ast Shampoo Shampoo Used

LEFT RIGHT
Shampoo Used 

D ilu tio n  
Amount

1 s t 1 s t
Slow Av. F ast Foaming Slow Av. Fast

2nd 2nd
1 s t 1 s t

L i t t l e Av. Heavy Volume L i t t l e Av. Heavy
2nd 2nd
1 s t 1 s t

Thin Av. Thick D ensity Thin Av - Thick
2nd 2nd

0 1 2 3 h 5 C ollapse 0 1 2 3 li 5
0 1 22 ;3 b 5 R in s a b il i ty 0 1 2 3 li $
0 1 2 ;3 li 5 Feel-W et 0 1 2 3 li 5
0 1 2 :3 li $ Combabili ty--Wet 0 1 2 3 li 5
0 1 2 ;3 li 5 Feel-Dry 0 1 2 3 li $
0 2 ;3 li 5 Combabil i  ty-Dry 0 1 2 3 h 5
0 1 3 li 5 S ta t ic  Charge 0 1 2 3 Ü $
0 1 2 ;3 h 5 Body 0 1 2 3 h $
0 1 2 3 U 5 Sheen 0 1 2 3 li 5

O ther Comments____
C a ll Back Comments 
Date ______________

F ig ure  B eau ty  C linic form
static charges, and impart gloss or sheen. Many shampoos will com
pletely strip the hair of sebum and other natural secretions, with the 
result that the wet hair snarls or tangles and is difficult to comb. The 
dry hair is often lustreless and also difficult to comb. A strong static 
charge results in “fly-away” or hair difficult to hold in place.

There are two solutions to this problem. One is to formulate a 
shampoo with reduced detergency. The shampoo will remove surface 
soil on the hair and most but not all -of the sebum coating. The 
amount of natural oils remaining on the hair is sufficient to impart some
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degree of “manageability.” A second solution is to compound a sham
poo that will cleanse the hair but still leave a film on it to serve tempor
arily as a conditioning agent until natural scalp secretions are replaced. 
The authors doubt that most so-called “conditioning agents” incorpor
ated in shampoos are deposited on the hair. There are, however, sub
stantive materials which are useful for this purpose.

After the hair has been thoroughly rinsed and towel dried, it is again 
parted down the center and combed (using two identical clean combs) 
by both the beautician and the chemist, and differences in combability 
are noted. No other cosmetic products are used on the hair when 
shampoos are evaluated. When dry, the hair is again checked for dry 
combability, gloss, and static charge. Excellent methods have been 
devised for the measurement of static charge on hair (6, 7) but for rou
tine purposes visual observation is sufficient. All beauty clinic observa
tions are recorded on the form shown in Fig. 3. A subjective rating 
system is used whereby many of the characteristics discussed above are 
scored from 0 to 5, with 0 being very poor and 5 very good. In a series 
of tests on a shampoo, using suitable controls, meaningful observations 
are readily made as to the performance characteristics.

Effect of Shampoo on Hair Color
In view of the tremendous growth of hair coloring, the possible effects 

of shampoos on artificially colored hair cannot be ignored. Specialty 
shampoos have been developed for use on color treated hair, but utility 
shampoos should also be checked. This is routinely performed in the 
laboratory and in the beauty clinic on hair that has been colored with 
oxidation dyes and with semi-permanent dyes. In the laboratory, 
the AATCC Launderometer as modified by Goldemberg (10) is used. 
Observations of loss of color during shampooing and of color changes 
are made. Here again the “half-head” technique is useful because color 
changes and attrition of color may be due primarily to the color and not 
to the shampoo.

C o n c l u d i n g  C o m m e n t s

There are additional shampoo qualities that require evaluation, and 
omission of these from the list of 25 characteristics does not necessarily 
minimize their importance. Safety to the consumer is of paramount 
importance, and certainly no shampoo should ever be marketed that is a 
sensitizer or an irritant to the eyes or skin. Factors that contribute to
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such hazards are well known, and methods to detect them are in wide
spread use.

Detergency has not been listed as an important consideration for 
routine evaluation. Although excellent methods have been reported 
for the measurement of detergency (8, 9), some cosmetic chemists are 
of the opinion that a shampoo should not be so powerful a detergent as 
to strip all natural secretions from the hair and scalp. Modern sham
poos are based on surface-active agents that perform this task adequately 
for all practical purposes. The latitude for degree of detergency is 
fairly wide. When one considers that most heads of hair are shampooed 
with two applications of shampoo, the factor of detergency becomes 
relatively unimportant.

(Received November 24, 1965)
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Translations Available

English translations of the following papers may be obtained by writ
ing to Mr. Robert A. Kramer, Evans Chemicals, Inc., 250 East Forty- 
third Street, New York, New York 10017.

“Studies of the Phenomenon of Permanent Waving of Human Hair,” 
by Dr. Hans Freytag.

“Alteration of Hair Keratin by Cosmetic Processing and Natural 
Environmental Influences,” by Dr. Peter Berth and Dr. Gunter 
Reese.

“New Information about the Morphological Structure of the Hair,” 
by Dr. Rudolf Randebrock.

“The Application of the Analytical Methods of Sulfur Chemistry to 
Permanently Waved Hair,” by Prof. Dr.-Ing. Helmut Zahn, Dr. 
Tarsilla Gerthsen, and Dipl.-Chem. Marie-Luise Kehren.
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Protection of Cosmetic Colors by 
Means of UV Absorbers

WILLIS G. THOMAS, JR., M.S.*

Presented December 1, 1,965, New York City

Synopsis— I t  is show n th a t  n ine com m ercially  av a ilab le  u ltrav io le t lig h t abso rbers can  be 
used to  p ro te c t certified colors ag a in s t fading. Such p ro tec tio n  can be ach ieved  b y  in co r
p o ra tin g  th e  UV ab so rb er in to  th e  p ro d u c t or in to  th e  coating  of th e  package. P rac tica l 
exam ples of b o th  m eth od s of p ro tec tin g  a g a in s t fading are  cited . T h e  decision as to  how  th e  
ab so rb er is used depends on efficacy, th e  dye to  be p ro tec ted , safety , and  costs.

I n t r o d u c t i o n

The utility of many organic colorants employed in cosmetic 
products is restricted by their instability on exposure to light. This 
instability normally evinces itself as fading and is caused primarily by 
wavelengths within the ultraviolet portion of the electromagnetic 
spectrum, although wavelengths in the visible light range of the spectrum 
also may be responsible. Adequate protection of many of these colorants 
against harmful radiation can be provided by ultraviolet absorbers. 
The information to be presented will demonstrate this ability and, it is 
hoped, assist in the intelligent selection and usage of ultraviolet absorb
ers to combat color fading of cosmetic products.

To protect the certified cosmetic colors against light induced fading, 
ultraviolet absorbers can be employed in either of two ways:

1. By direct incorporation of an absorber into the composition, 
the color of which is sensitive to light.

* G eneral A niline and  F ilm  C o rp o ra tio n , E as to n , Pa.
553
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2. By incorporation of an absorber into a transparent coating to 
be applied over the clear container holding the colored product; 
or, if a clear plastic container is used, by incorporation into the 
body of the container.

Each method has its advantages and disadvantages which will become 
evident with the information to follow.

Before proceeding with the data, it would be well to define the term 
“ultraviolet or UV absorber” and to dwell briefly on some of the aspects 
of ultraviolet absorption. An ultraviolet absorber is a substance 
capable of absorbing large quantities of ultraviolet radiation which can 
convert this radiation into a harmless form of energy, heat, and which is 
not altered or destroyed in the process. A UV absorber should :

1. Absorb large quantities of ultraviolet radiation
2. Be stable toward ultraviolet radiation
3. Be soluble in the medium in which it is incorporated
4. Possess little or no color
5. Be heat stable
6. Exhibit low volatility
7. Be nontoxic
8. Be nonreactive toward the medium in which it is incorporated

Few, if any, absorbers possess all of these desirable properties to the 
fullest extent.

Ultraviolet absorption follows the Beer-Bouguer law which in one 
of its forms is stated as :

A = Klc,
where A = absorbance or optical density, K  = the specific extinction 
coefficient, l = path length or cell thickness (cm), and c = concentra
tion of absorber (g/1). The absorption curve of a UV absorber (shown 
in Fig. 1) demonstrates how the law works. This curve for Uvinul ®* 
D-49, 2,2'-dihydroxy-4,4'-dimethoxybenzophenonc, was obtained at 
a concentration of 0.025 g/1 in methanol using a 1 cm cell thickness. 
The curve exhibits two absorption maxima, one at 2S4 m/x and the other 
at 340 m/x. Since the earth’s atmosphere filters out radiation from the 
sun below about 200 m/x, the maximum at 284 rri/x is of no importance 
with respect to natural sunlight ; however, other sources of ultraviolet 
radiation such as fluorescent lamps do emit below 290 m/x, and this

* ® “ U v in u l” is a  reg istered  tra d e m a rk  of th e  G eneral A niline & F ilm  C o rp o ra tio n .
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second maximum then may become useful. By substituting in the 
Beer-Bouguer expression the absorbance value for any specific wave
length along the curve together with concentration and cell thickness, 
the specific extinction coefficient or K  value of the absorber can be

Wavelength (râ

F ig ure  1 . UV ab so rp tio n  cu rve for U vinul D-49

calculated for that particular wavelength. The extinction coefficient 
is a constant and remains the same for the absorber in that same medium 
and at that particular wavelength regardless of path length or absorber 
concentration. Thus, K  can be used as a means of describing the 
absorptive capacity of UV absorber. Normally K  is cited for the 
absorbance maximum nearest 400 vn.fi, the beginning of the visible
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light spectrum. For example, in the case of Uvinul D-49, K :m =
50.S in methanol. In selecting a UV absorber for an application it is 
usual to pick one which has an absorbance peak at or near the wave
length or wavelengths toward which the material to be protected is most 
sensitive.

U s e  o f  UV A b s o r b e r  i n  C o m p o s i t i o n

With the above as a basis, the actual effectiveness of UV absorbers 
in protecting some of the organic colorants commonly used in cosmetics 
against light fading can be assessed. The first area to be covered is the 
method in which the absorber is incorporated directly into the com
position, the color of which is to be protected. To illustrate this

T ab le  I 
UV A bsorbers

UV A bsorber A bsorber S tru c tu re

Specific E x tin c tio n  
Coefficient (K ) a t  

A bsorbance M ax im um  
N eares t V isible

U v in u l 400 
U v in u l M -40 
U vinu l D-49

U vinu l D-50 
U vinu l 490

U vinu l N-35 
U vinu l N-539 
U vinu l M S-40

U vinu l DS-49

2 ,4 -d ihydroxybenzophenone
2-hydroxy-4 -m ethoxybenzophenone
2 ,2 '-d ih y d ro x y -4 ,4 '-d im eth o x yb en zo -

phenone
2 ,2 ',4 ,4 '- te trah y d ro x y b en zo p h en o n e  
M ix tu re  of U vinu l D -49 and o th er te tra -  

su b s titu te d  benzophenones 
E th y l 2 -cyano-3 ,3 -d ipheny lacry late  
2 -E th y lh ex y l 2 -cyano-3 ,3 -d iphenyIacry late  
2-hydroxy-4-m ethoxy-benzophenone-5- 

sulfonic acid
Sodium  2 ,2 '-d ih y droxy-4 ,4 '-d im ethoxy-5 - 

su lfobenzophenone

K & i mi< =  53.2 in m eth an o l 
K 323 mM =  44.8 in m eth an o l 
ATo =  50.8 in m eth an o l

K 3i6 mfl =  60.0 in  m eth an o l 
K m  mil =  51.2 in  m e th an o l

K m  mil =  47.4 in  m eth an o l 
K 302 =  36.2 in  m ethano l
K 32t mil =  23.6 in m ethano l 
K m  mil =  24.4 in w ate r 
K m  mii = 6.3 in m ethano l
K m  mii =  17.4 in w ate r

procedure, the effect of addition of varying amounts of nine different 
UV absorbers on the light stabilities of eleven certified colors in solution 
was studied. In Table I are listed the absorbers and in Table II  the 
colors which were investigated. The absorbers are represented by two 
structural classes, the substituted benzophenones and the substituted 
acrylonitriles, exhibiting absorbance maxima nearest the visible rang
ing from 300 to 345 m/a. The colors were recommended by a leading 
supplier as being among those most widely employed in cosmetics. 
As carriers for the dyes and absorbers three solvent systems were used,



0(1 10 and 50, 50 by weight mixtures of SDA-40 anhydrous ethanol and 
water and water alone. The latter two systems were found necessary 
for one dye and one absorber not soluble in the 00/10 system. All 
colors were tested at 0.001% (by weight) concentration with the excep
tion of D&C Yellow No. 8 which was studied at a level of 0.005%. 
The UV absorbers were evaluated at 0.05, 0.1, and 0.2% (by weight) 
concentrations. Testing was carried out by exposing clear flint glass 
bottles containing the color/absorber solutions in an Atlas Model FDA- 
R single carbon arc Fadeometer operating a t a 145°F black panel 
temperature until significant differences were noted. Periodically

T ab le  II 
C ertified Colors
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C ertified  Color No.
S tru c tu ra l

T y p e C om m on D esignation
Color Inde>

No.
D&C V iolet No. 2 A n th raq u in o n e A lizurol P u rp le  SS 60725
F D&C B lue No. 1 T ria ry lm eth a tie B rillia n t B lue F .C .F . 42090
E x t. D&C G reen No. 1 N itroso N ap h th o l G reen B 10020
D&C G reen  No. 5 A n th raqu ino n e A lizarin  C yanine G reen F 61570
D&C G reen  No. 8 Pyrene 59040
F D & C  Yellow No. 5 M onoazo T artra z in e 19140
D& C Y ellow  No. 8 X an th en e U ran in e 45350
F D & C  R ed  No. 3 X a n t Irene E ry th ro s in e 45430
D&C R ed  No. 17 D iazo T o n ey  R ed 26100
D&C R ed  No. 19 X an th en e R hodam ine B 45170
D&C R ed  No. 22 X an th en e E osin  YS 45380

during exposure samples of each solution were withdrawn for comparison 
with the unexposed control. Table III through XIV list the results 
of the experimentation. Each table represents a single certified color 
with the exception of Table XIV based on data in which Uvinul DS- 
49, a water-soluble absorber, was tested in conjunction with all the 
colors except D&C Green No. S in aqueous solution. Several broad 
conclusions can be drawn from these results:

1. UV absorbers are effective in protecting many organic colorants 
against fading caused by ultraviolet radiation. The degree of protec
tion conferred is dependent upon the particular dye under consideration, 
the absorber employed, and the concentration of the absorber.

2. While near UV absorbers, i.e., those having an absorption peak 
at a wavelength approaching 400 niju, generally are more effective than 
absorbers showing peak absorption farther down the UV spectrum, 
this does not hold true for all certified colors.
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Is. Increasing the concentration of a UV absorber does not neces
sarily result in a proportionate increase in the degree of protection 
afforded a color.

4. A factor limiting the amount of the more highly colored UV 
absorbers which can be used with a dye is the change in original color 
brought about by addition of the absorber. This in turn is dependent 
upon the hue of the dye, the concentration of the dye, and the hue of 
the absorber. Since most UV absorbers are faintly yellow, dyes giving 
violet, blue, and red hues are most easily discolored by addition of the 
absorbers while dyes giving green, yellow, or orange hues are less sus
ceptible to discoloration.

In addition to these general conclusions which will apply for any 
absorber color system, there are certain specific conclusions which, 
while they apply to the particular system under discussion, may or may 
not be valid for all systems.

1. Taking into consideration not only the degree of protection 
against fading afforded a dye by an absorber, but also any change in 
hue of the dye solution caused by addition of the absorber, the following 
UV absorbers were found to perform best with the listed certified 
colors:

D&C Violet No. 2: 0.1% Uvinul 400 (Table III).
FD&C Blue No. 1: 0.05% Uvinul D-50 (Table IV).
Ext. D&C Green No. 1: 0.05% to 0.1% Uvinul D-49 or 0.05% 

Uvinul 490 (Table V).
D&C Green No. 5: 0.1% Uvinul 400 (Table VI).
D&C Green No. 8 : 0.05% to 0.1% Uvinul DS-49 (Table VII).
FD&C Yellow No. 5: 0.2% Uvinul 490 or 0.1% Uvinul D-50

(Table VIII).
D&C Yellow No. 8 : 0.2% Uvinul D-49 or 0.1% Uvinul D-50 

(Table IX).
FD&C Red No. 3: 0.2% Uvinul D-49 (Table X).
D&C Red No. 17: 0.1% Uvinul 490 or 0.05% Uvinul D-50 

(Table XI).
D&C Red No. 19: 0.2% Uvinul 400 or 0.2% Uvinul M-40 or

0.05% to 0.1% Uvinul D-50 (Table X II).
D&C Red No. 22: 0.1% to 0.2% Uvinul D-49 or 0.2% Uvinul

490 (Table X III).
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T ab ic  I II  
D & C  V io let No. 2

UY A bsorber

UV
Abs.

Cone.
(w t % )

Color A fter x H r  F ad eo m e te r E xposure
0 8 16 28 57 144 160

0 dL — — m L X
U vinul 400 0 .0 5 dL — — — — m L vvlL

0 . 1 dL — — — — — nc
0 . 2 dL — — — — — m L

U vinul M -40 0 .0 5 dL — — — m L X
0 . 1 dL — — — — — in -d L
0 . 2 dL — — — — nc

U vinu l D-49 0 .0 5 dL — — — — m L lL ,sp
0 . 1 dL — — — — m -d L ,p
0 . 2 dL — — — — — m -d L ,p

U vinu l 490 0 .0 5 dL — — — — m L vvlL
0 . 1 dL — — — — — 1PL
0 . 2 dL — — — — — 1—m L

U vinul D-50 0 .0 5 d L ,P c — — — m L m -lL
0 . 1 d L .sT c — — — — — nc
0 . 2 d L .T c — — — — — m I.,T c

U vinu l N-35 0 .0 5 dL — 1L X
0 .1 dL m L vlL X
0 . 2 dL — m L X

U vinu l N-539 0 .0 5 dL m L X
0 . 1 dL m L X
0 . 2 dL vlL — X

U vinu l M S-40 0 .0 5 dL — — — mL X
0 . 1 d L .v sP c — — m L X
0 . 2 dL .sP c — — 1L X

D ye cone.— 0.001 w t % .  S o lven t— 90 SD A -40 +  10 H 20  b y  \vt.

KEY TO TABLES III-X V III
To retain data in compact form, a few readily recognizable letter sym

bols have been employed to designate colors and modifying values :
B = blue 0 = orange T = tan
G = green P = pink X = colorless
L = lavender R = red Y = yellow
c = cast or tone 1 = light p = precipitate
d = dark m = medium s = slight
f = fluorescence nc = no change v = very
When two color abbreviations are used together, the first indicates 

a tone or cast, and the second the major hue. For example, BG = 
bluish green (not blue green), or GB = greenish blue.

A dash (- -) represents a gradual and progressive change in color 
from the previous color notation to the next notation.
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T ab le  IV  
F D & C  Blue No. I

UV
A bs. C olor A fte r .v H r F ad eo n ie te r  E xposureUV Cone.

A bsorber (w t % ) 0 64 94 125 167 181 195 209 219
0 B niB X

U vinul 400 0 .0 5 B B — — — — — — X
0 . 1 B — — — — vvlB X
0 . 2 B — — — — — mB — vlB

U vinul M -40 0 .0 5 B — — — — m B — X
0 . 1 B — — — — — — IB X
0 . 2 B — — — — — — — m B

U vinul D-49 0 .0 5 B — — — 1G X ,sp
0 . 1 B — — — — — — — sG13,p
0 . 2 B — — — — — — nc,p

U vinu l 490 0 .0 5 B B — — — — mG ■--- vv lG
0 .1 B — — — — — — — B G
0 . 2 sGB — — — — — — — GB

U vinu l D-5Ü 0 .0 5 B — — — — — — lie
0 . 1 sGB — — — — — — — lie
0 . 2 GB — — — — — — — BG

U vinul N-35 0 .0 5 B X
0 .1 B X
0 . 2 B X

U vinul N-539 0 .0 5 B vvlB X
0 . 1 B X
0 . 2 B X

U vinul M S-40 0 .0 5 B — vvlL X
0 . 1 B LB — X
0 . 2 B LB — X

I)y e  cone.—0.001 w t ' , .  So lven t—90 SD A -40 +  10 H 20  by  \vt.

I t  should be kept in mind that these performances were obtained under 
certain specific conditions of dye concentration, solvent system, and 
source of radiation; under other conditions, absorber concentration 
and even comparative absorber effectiveness may be different.

2. Certain UV absorbers may sensitize a dye toward ultraviolet 
radiation rather than protect it. This is illustrated by the substituted 
acrylonitrile absorbers, Uvinul N-35 and Uvinul N-539. In the case of 
D&C Violet No. 2, FD&C Blue No. 1, D&C Green No. 5, FD&C 
Yellow No. 5, D&C Red No. 17, D&C Red No. 10, and D&C Red No. 
22 , the dye solutions containing no absorber are more resistant to 
fading than the same solutions plus absorber.

3, UV absorbers having a reactive structure cannot be emjjloyed 
with colorants which can chemically interact with the absorber. This 
is illustrated by Uvinul MS-40, having a free sulfonic acid group, which 
reacts with Ext. D&C Green No. 1, D&C Green No. 5, D&C Green 
No. 8, and D&C Red No. 17 to produce entirely different hues from 
those of the dyes themselves.
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4. Where borderline solubility of the absorber is involved, ex
posure to radiation of sufficient duration may cause a decrease in solu
bility, resulting in precipitation of the absorber. This is demonstrated 
by Uvinul D-49 which, while initially soluble in the 90/10 SDA-40 
ethanol/ITO solvent a t concentrations up to and including 0.2% by 
weight, tends to precipitate on prolonged exposure to ultraviolet. 
I t  is interesting to note th a t Uvinul 490, which is almost identical to 
Uvinul D-49 in absorption characteristics and similar in structure, 
does not exhibit this tendency to precipitate due to better solubility 
in the solvent medium. Uvinul DS-49 shows the same effect as Uvinul 
D-49 in the 50/50 SDA-40 ethanol/H 20  system.

U s e  o f  U V  A b s o r b e r  i n  P a c k a g e  
As mentioned earlier, direct incorporation of a U V  absorber into a 

cosmetic product is not the only way in which an absorber may be 
utilized to protect color. If an absorber is present in an unpigmented 
coating applied to a clear glass or plastic container or if an absorber is 
present in the body of a clear plastic container, it can exert a screening 
action on ultraviolet radiation and, by preventing passage of this

T ab le V
E x t. D& C G reen No. 1

BA Color A fte r x  H r  F ad eo m eter E xposureA bs. Cone. --------------------------------------------------------------------
UY A bsorber (w t % 0 16 28 40 51

0 vlG  X
U vinul 400 0 .0 5 vlG — X

0 .1 vlG vvlG X
0 . 2 vlG vvlG X

U vinu l M -40 0 .0 5 vlG — X
0 . 1 vlG — — X
0 . 2 vlG — — vvlG

U vinul D-49 0 .0 5 vlG — — vvlG
0 . 1 vlG — — vvlG
0 . 2 vlG — — lY G .p

U vinu l 490 0 .0 5 vlG — — vvlG
0 . 1 vlsY G — — vvlsY G
0 . 2 1YG — — vlG Y

U v in u l D -50 0 .0 5 vlG Y — — v'vlGY
0 . 1 vlsG Y  —— — — vvlG Y
0 . 2 1GY — — 1Y

U vinu l N -35 0 .0 5 vlG X
0 . 1 vlG vvlG X
0 . 2 v lG vvlG X

U vinu l N-539 0 .0 5 vlG X
0 . 1 vlG vvlG X
0 . 2 vlG vvlG X

U vinul M S-40 0 .0 5 v lP T  1
0 . 1 1PT > N o t exposed
0 . 2 F T  1

D ye cone.— 0.001 w t % . S o lven t—-90 SD A -40 +  10 H 20  b y  w t.
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T ab le  VI
D & C  G reen No. 5

u v
A bsorber

UV
Abs. Coi 

(w t %
C olor A fte r x  H r F ad eo m eter E xposure

j ”  « 8 16 28 40 137 156
0 IB — — vvlB  X

U vinul 400 0 .0 5 IB — — --- --- vlB
0 . 1 IB — — --- --- —  ne
0 . 2 IB — — --- --- vlB

U vinu l M -40 0 .0 5 IB — — --- --- vv lB  X
0 .1 IB — — ---  --- vlB
0 . 2 IB — — --- --- vlB

U vinu l D-49 0 .0 5 IB — — --- --- vvlB
0 .1 vsG B — — --- --- v lG B .p
0 . 2 lvsG B — — ---  --- —  vvlB ,p

U vinu l 490 0 .0 5 vsG B — — --- --- vv lG B  X
0 .1 sGB — — --- --- vlG B  X
0 . 2 lsGB — — ---  --- vlG V

U v in u l D-50 0 .0 5 GB — — --- --- lie
0 . 1 BG — — --- --- vsY G
0 . 2 1G — — --- --- lsY G

U vinu l N-35 0 .0 5 IB — vvlB X
0 . 1 IB — vvlB X
0 . 2 IB — vlB X

U vinul N-539 0 .0 5 IB vlB X
0 . 1 IB — X
0 . 2 IB vlB X

U vinul M S-40 0 .0 5 v v lP J
0 .1 v lP  VN o t exposed
0 . 2 v lP  j

D ye cone.— 0.001 w t % . S o lven t— 90 SD A -40 +  10 H 20  b y  w t.
T ab le  V II

D&C G reen No. 8
UV Color A fte r .r  H r F ad eo m eter E xoosureUV

A bsorber (w t % ) 0 4 8 16 28 160
0 Y G vlY G X

U vinul M S-40 0 .0 5 vvlG  i
0 .1 x  c N o t exposed
0 . 2 x  1

U vinul DS-49 0 .0 5 Y G — vlG Y X
0 . 1 m V G — — vlY  —  X
0 . 2 1GY — — vlY  —  X

D ye cone.— 0.001 w t % . S o lven t— H 20 .

radiation through the container, effectively protect the color of the 
contents. To illustrate, three certified colors, FD&C Blue No. 1, 
D&C Green No. 8, and FD&C Red No. 3, in the form of 0.001% 
by weight solutions in distilled water were packaged in 2 oz clear flint 
glass bottles which had been coated with a 0.5 mil thick film of an un- 
pigmented vinyl-acrylic lacquer* containing various amounts of three

* S tay -B rig h t v iny l-acry lic  lacquer, C row n C oatings Co., Inc., 85 F ifth  A ve., P a terso n  
N . J .



T a b le  V I I I
F D & C  Y e llo w  X o. 5

UV
Abs.

^ 'I,,lc- Color A fter .v H r F ad eo m eter E xposureU \ (w t -------------------------------------------------------------------------1_____
A bsorber % ) 0 40 52 64 76 88 100 112 186 211 220 256

0 dY — — — Y ---- vlY X
U vinul 400 0 .0 5 m Y — — — — — — — 1Y X

0 . 1 m Y 1Y X
0 . 2 m Y vlY  X

U vinul M -40 0 .0 5 m Y — — — — — — — — 1Y X
0 . 1 m V — — — — — — — — --- --- vvlY
0 . 2 m Y — — — — — — — — --- --- vlY

U vinul D-49 0 .0 5 m Y vvlY  X
0 . 1 m Y l-m Y ,p
0 . 2 m Y — — — — — — ---- — ---  --- nc,p

U vinu l 490 0 .0 5 m Y vvlY  X
0 .1 mY — — ---  --- 1—m Y
0 . 2 m Y — — — — ----- — — — ---  --- nc

U vinu l D-50 0 .0 5 m Y m Y
0 . 2 Y — ne

U vinul N-35 0 .0 5 m Y — — vlY X
0 . 1 mY — — vlY X
0 . 2 m Y — — — 1Y X

U vinul N-539 0 .0 5 mY — vlY X
0 . 1 m Y vlY X
0 . 2 m Y 1Y X

U vinul 0 .0 5 m Y — —  vvlY X
M S-40 0 . 1 m Y vvlY

0 . 2 1-mY vvlY
D ye cone.— 0.001 w t % .  So lven t— 90 SD A -40 +  10 1UO b y  wt.

T ab le  IX
D& C Y ellow  No. 8

UV
A bsorber

UY
Abs. Cone.

(w t % )
Color A fte r ji- H r F ad eo m eter E xposure

0 4 8 16 28 40
0 Y ,G f vlY X

U vinul 400 0 .0 5 m Y .G f 1Y vlY X
0 . 1 lY .G f — — vvlY X
0 . 2 vlY .G f — — vvlY — X

U vinul M -40 0 .0 5 Y, Gf — 1Y X
0 . 1 dY .G f — — vvlY X
0 . 2 Y ,G f — ---- 1Y — X

U vinul D-49 0 .0 5 Y ,G f — 1Y — vvlY X
0 .1 dY .G f — — — — vvl V
0 . 2 m Y .G f — — — — 1Y

U vinul 490 0 .0 5 m Y .G f — — — — vvlY
0 .1 m Y ,G f — — — — vvlY
0 . 2 vlY .G f — — — — vvlY

U vinul D-50 0 .0 5 Y ,G f — — — — 1Y
0 . 1 dY .G f — — — — vvlY
0 . 2 Y .G f — — — — m V

U vinu l N-35 0 .0 5 Y.Gf vvlY X
0 .1 m Y .G f 1Y — X
0 . 2 m Y .G f — vvlY X

U vinul N-539 0 .0 5 Y .G f vvlY X
0 . 1 dY .G f vvlY X
0 . 2 Y .G f — vvlY X

U vinul M S-40 0 .0 5 vlY .G f — — — — vvlY
0 .1 m Y .G f — — — — 1Y
0 . 2 dY .G f — — — ■---- 1Y

D ye cone.— 0.005 w t r , . S o lven t— 90 SD A -40 T  10 I 14) b y  w t.



T a b le  X
F D & C  R e d  N o . 3

UV
A bsorber

UV
Abs. Cone.

(w t ' / . ) 0
C olor A fter .v H r F ad eo m eter E xposure

4 8 10 28 40
0 1> IP X

U vinul 400 0 .0 5 p — vlP X
0 . 1 p — — — v v lP X
0 . 2 p — — — vlP X

U vinul M -40 0 .0 5 p — — IP X
0 . 1 p — — — v v lP X
0 . 2 p — — — v lP X

U vinul D-49 0 .0 5 p — — — IP X
0 . 1 p — — — m P IP
0 . 2 p — — — — m P

U vinu l 490 0 .0 5 p — — — v lP X
0 . 1 p — — — IP v lT P
0 . 2 p — — — — m T P

U vinul D-50 0 .0 5 p — — — 1T P v v lT
0 . 1 sT P — — — IP 1PT
0 . 2 T P — — — 1TP 1PT

U vinu l N-35 0 .0 5 P — v lP X
0 . 1 P — IP X
0 . 2 P — 1I> X

U vinu l N-539 0 .0 5 P — v v lP X
0 . 1 P — v lP X
0 . 2 P — IP X

U vinul MS-40 0 .0 5 P IT — v v lT P X
0 . 1 IT — v v lT X
0 . 2 IT v lT — X

D ye cone.— 0.001 w t % . S o lven t— 90 SD A -40 +  10 H 20  by  wt.

T ab le  X I 
D & C R ed  No. 17

UV Color A fte r  x  H r  F ad eo m eter E xposure
A bsorber (w t % ) 0 49 63 87 103 130 143 157 181

0 R — — — X
U v in u l 400 0 .0 5 R — — — — IP — X

0 . 1 R — — — — P — X
0 . 2 R — — — — — — — v lPU vinul M -40 0 .0 5 R — — — — 1R — v v lP X
0 . 1 R — — — — — — p X0 . 2 R — — — — — — — n iRU vinul D-49 0 .0 5 R — — — — — — — m R .p0 . 1 R — — — — — — — nc,p0 . 2 R — — — — — — — nc,pU vinul 490 0 .0 5 R — — — — — — — m R0 . 1 R — — — — — — — nc0 . 2 R — — — — — — —

U vinul D-50 0 .0 5 R — — — — — _ _ ne0 . 1 vsO R — — — — — _ _ no0 . 2 sOR — — — — — — _
U vinul N-35 0 .0 5 R X

0 . 1 R X
0 . 2 R 1Y X

U vinul N-539 0 .0 5 R X
0 . 1 R X
0 . 2 R X

U vinul M S-40 0 .0 5 R — — IP X
0 . 1 R — P — X
0 . 2 R — — v lP X

D ye cotic.— 0.001 w t %  . S o lven t— 90 SD A -40 +  10 PRO b y  w t.



T a b le  X I I
1 )& C  R e d  N o . Ill

TV UV
Abs. Colic. C olor A fter ,v I l r  F ad eo m eter E xposure

A bsorber (w t % 0 1 17 134 15,3 133 320 513
0 <ll>,Vf PAT X

U vinul 400 0 .0 5 d l ’.Vf — IP,Of
0 . 1 d P .V f — — ---  --- — IP, Yf0 . 2 d P .V f — — ---  --- — n e

U vinul M -40 0 .0 5 d P .Y f — — ---  --- ---- P,O f
0 . 1 d P .Y f — — ---  --- — lP .Y f
0 . 2 d P .Y f — — ---  --- — lie

U vinul D-49 0 .0 5 d P .Y f — — ---  - — O .P f.p
0 .1 d P .Y f — — ---  --- — lR .Y f.p
0 . 2 dP .Y f — — ---  --- — lR .Y f.p

U vinul 490 0 .0 5 d P .Y f — — ---  --- — O .Pf
0 .1 dP ,Y f — — ---  --- — lR ,Y f
0 . 2 dP ,Y f — — ---  --- — IR A 'f.p

U vinu l D-50 0 .0 5 dP ,Y f — — ---  --- — nc
0 . 1 dP .Y f — — ---  --- — ne
0 . 2 dP .Y f — — ---  --- — lR .Y fU vinu l N-35 0 .0 5 d P .Y f v v lP X
0 . 1 d P .Y f ---- v v lP X
0 . 2 d P ,Y f — — P,Y f X.

U vinul N-539 0 .0 5 dP .Y f v v lP X
0 . 1 dP .Y f — v vlP X
0 . 2 d P .Y f — — v v lP  X

U vinul MvS-40 0 .0 5 d L P .Y f — — ---  --- — 1 0 ,sf
0 . 1 dL P .Y f — — ---  --- — vlP .Y f
0 . 2 dL P .Y f — — ---  --- — lP .Y f

Dye cone.— 0.001 w t % . S olven t— 90 SD A -40 +  10 11,0  b y  w t.

T ab le  X I I I  
D & C  R ed  No. 22

UV
A bsorber

UV
Abs. Cone.

(w t % )
Color A frer x H r  F ad eo m eter E xposure

0 8 16 28 40
0 P.Y f — — v v lP X

U vinu l 400 0 .0 5 P ,Y f — — v v lP X
0 . 1 P.Y f — — • lP .Y f X
0 . 2 P,Y f — — — vlP .Y f

U vinul M -40 0 .0 5 P.Y f — — v v lP X
0 . 1 P ,Y f — — v lP .Y f X
0 . 2 P,Yf — — — v lP .Y f

U vinul D-49 0 .0 5 P,Y f — — — 1PAY
0 . 1 P.Y f — — — lie
0 . 2 P,Y f — — — nc

U vinu l 490 0 .0 5 P.Y f — — — IP AT
0 . 1 P,Y f — — — m P A 'f
0 . 2 P.Y f — — — nc

U vinul D-50 0 .0 5 P.Y f — — — m P A 'f
0 . 1 sO P .Y f — — — vsO P.Y f
0 . 2 O P .Y f — — — m O P .Y f

U vinu l N -35 0 .0 5 P .Y f L P .Y f X
0 . 1 PA T I.P .Y f X
0 . 2 P.Y f — v v ll’L X

U vinul N-539 0 .0 5 p a t lL P .Y f X
0 . 1 PAT L P .Y f X
0 . 2 P.Y f m P A 'f X

U vinul M S-40 0 .0 5 v v lT X
0 . 1 v v lT X
0 . 2 vlT X

D ye cone. —0.001 w t % . S o lven t— 90 SD A -40 + 10 11,0  by  wt.
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different UV absorbers. The filled bottles were then exposed in an 
Atlas Model FDA-R single carbon arc Fadeometer operating at a 145°F 
black panel temperature until significant changes in color were ob
served. The absorbers employed were Uvinul 400, Uvinul 490, and 
Uvinul N-35 at 3.0, 5.0, and 10.0% by weight based on coating solids. 
The coating was selected on the basis of its known excellent resistance

T ab ic  X Y I
B o ttle  C oatings C on ta in ing  UY A bsorbers

UY A bsorber 
in  C oating

Ab:
(ppb

UV
s. Cone, 
on Solid

Color A fte r x  H r F ad eo m eter E xposure
s) 0 12 23 40 52 09

0 d P  IT Y 1Y
U vinu l 400 3 d P  IP Y 1Y

5 d P  IP Y 1Y
10 d P  1-m P Y IV

U vinul 490 3 d P IP vlT 1Y
5 d P Dm P vlP v lT

10 d P m P IP v lP
U vinu l N -35 3 d P  1PT 5' 1Y

5 d P  1PT Y 1Y
10 d P  1PT Y 1Y

D y e— 1> F D&C R ed N o. 3. D ye cone.— 0.001 %  b y  wt in HoO.

T ab le  X Y I1
B o ttle  C oatings C o n ta in in g  UV A bsorbers

UV UV
A bsorber Abs. Cone. Color A fter v H r F ad eo m eter E xposurein (p p h  on
C oating Solids) 0 12 23 40 52 69

0 Y G .f lG Y .f Y — vlY X
U vinul 400 3 Y G .f lG Y .f Y — vlY X

5 Y G .f lG Y .f Y — vlY X
10 Y G ,f vlG Y .f 1Y vlY

U vinul 490 3 Y G ,f ---  --- vlG Y vvlG Y 1Y
5 Y G .f --- --- — vlG Y .f vvl.G Y

10 Y G .f --- --- — — 1GY.1
U vinul N-35 3 Y G .f lG Y .f Y — vlY X

5 Y G .f lG Y .f Y — vlY X
10 Y G .f lG Y .f Y vlY X

D y e— D&C G reen No. 8 , D ye cone.— O.OOl'J b y  w t ill H 20 .

to ultraviolet radiation and its transparency to ultraviolet between 290 
and 400 m/a. Table XV, XVI, and XVII show the results of testing. 
From these tables it can be seen that incorporating a UV absorber into 
the bottle coating protects the three dye solutions from color fading 
As with the method in which the absorber is present in the dye solution, 
the degree of protection is dependent upon the particular dye employed, 
the absorber used, and the concentration of the absorber. Uvinul
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490, a near UV absorber, gives the best results with all three colors; 
Uvinul 400 is second best; Uvinul N-35, absorbing farthest down the 
ultraviolet spectrum, is poorest.

S u m m a r y  a n d  D i s c u s s i o n

Having demonstrated the general utility of UV absorbers in protect
ing cosmetic colors, the question arises as to which method of employ
ment is best. Actually it is better to consider both methods as different 
possible approaches to achieve the same end. Dependent on the par
ticular set of circumstances, one method may be the only satisfactory 
means and, even if either method will work, other factors than per
formance, such as cost, may determine selection. Keeping this in mind, 
the following example of comparative performance in one specific in
stance is cited. Individual 2 oz clear flint glass bottles were given 
single coats (0.5 mil dry film thickness) of vinyl-acrylic lacquer con
taining 3.0, 5.0, and 10.0 pph by weight based on lacquer solids of 
Uvinul M-40, Uvinul I)-49, and Uvinul N-35. Ten pph was taken as 
an absorber concentration approaching the upper practical limits for 
use in a coating. The bottles were filled with a 0.001% by weight 
solution of FD&C Red No. 3 colorant in 90/10 SDA-40 ethanol 
plus water. Into uncoated bottles of the same type were placed samples 
of the same dye solution containing 0.2% by weight of Uvinul M-40, 
Uvinul D-49, and Uvinul N-35, respectively. A concentration of 0.2% 
of absorber was known to be the maximum level of Uvinul D-49 em
ployable without producing serious initial discoloration of the dye 
solution. These specimens, together with controls consisting of un
modified dye solution in uncoated bottles, were exposed simultaneously 
to natural sunlight outdoors until significant visual changes in ap
pearance had occurred. The results given in Table X VIII show that, 
under the conditions of this particular experiment, Uvinul M-40 and 
Uvinul D-49 afford better protection when incorporated into the dye 
solution while Uvinul N-35, due to its sensitizing action on the dye, is 
better when used in the bottle coating. The results with respect to 
Uvinul M-40 and Uvinul D-49 are not surprising when it is realized tha t 
the actual weight of absorber present in the dye solution contained in 
the 2 oz bottle employed in the test is approximately four times greater 
than the weight of absorber present in the 0.5 ml thick coating applied 
over the entire outer surface of the same bottle. The difference in 
degree of protection, offered by the two methods could be narrowed by 
increasing the weight of absorber in the coating either through higher
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T ab le  - W i l l
UV A bsorbers in B o ttle  Contiing vs. UV A bsorbers in D ye Solution

UV
A bsorber

UV 
Abs. 

Cone, 
in  coating  

(ppb  on 
Solids)

Abs. 
Cone, in 

D ye Soin.
(w t %  )

Color A fter x H r N a tu ra l S u n lig h t E xposure
0 2 3 4 5 8

U vinu l M -40 3 — d P — v v lP
U vinu l M -40 5 d P — v v lP
U vinu l M -40 10 — d P — v lP
U vinul M -40 — 0 .2 d P — P IP

— 0 0 d P  P IP v v lP  X
U vinu l D-49 3 — d P — IP IP
U vinu l D-49 5 — d P — IP IP
U vinul D-49 10 — d P — IP IP
U v in u l D-49 — 0 .2 dP .sO e — P,sO c m P .O e

— 0 0 d P  P IP v v lP  X
U vinul N -35 3 — d P — v vlP
U vinu l N-35 5 — d P — v vlP
U vinul N-35 10 — d P — vlP
U vinu l N -35

0
0 .2
0

d P  IP 
d P  P

v v lP
IP

X
v v lP  X

D ye— F D & C  R ed  No. 3. D ye cone.— 0.001c t by  w t in  90 SD A -40 +  10 ILO.
absorber concentration or by applying a thicker film ; however, there are 
obvious practical and economic limitations to both approaches.

In summary, it has been demonstrated tha t UV absorbers will protect 
many of the certified colors used in cosmetic products against light 
induced fading. In general, near-UV absorbers are more effective in 
this respect than absorbers exhibiting peak absorbance farther down 
the ultraviolet spectrum, although exceptions do exist. The relative 
performance of nine different UV absorbers used in conjunction with 
eleven certified colors has been shown. Finally, the two methods of 
employing UV absorbers to protect the colors of cosmetic products 
have been described and their advantages and disadvantages pointed 
out.
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T e c h n iq u es  for  E f f ic ie n t  R e 
se a r c h , edited by Lewis E. Lloyd, 
Chemical Publishing Co., Inc., New 
York, 1966. 210 pages, indexed.
Price $8.50.

This book is described by the 
author as a “do-it-yourself” manual 
for self improvement in the selection 
of problems and in solving them. 
The examples are taken largely 
from the chemical industry, but the 
principles are intended for broad ap
plication to all types of problems.

The introduction. Chapter 1, pre
sents (a) total expenditures for re
search and development in the United 
States for the past forty years, (b) 
sources of funds and (c) numbers of 
research personnel in industrial labor
atories. The need for efficient re
search is thus made evident.

Chapters 2, 3, 4 and 5 are concerned 
primarily with problem solving—the 
researcher’s responsibility. A meth
od of solving problems, creative 
thinking, the reporting of results of 
research, and training the researcher 
are considered.

Management's problems and re
sponsibility are presented in Chapters 
6 to 11, inclusive. The subject mat
ter covered includes selecting the 
problem, selecting the researcher, or

ganization of the research, morale 
and motivation, communication and 
equipment for research. Each chap
ter includes selected references which 
cover in more detail the specific topic 
involved.

This book, written concisely and 
avoiding obscure phraseology, is not 
pedantic nor academic. It is a highly 
readable, personalized and practical 
presentation emphasizing the need 
to go beyond the statement of objec
tives in research to a consideration 
of how to attain the objectives. For 
research or management neophytes, 
the book is well wrorth reading. For 
experienced scientists or manage
ment, it should be a stimulating re- 
viewr of the principles involved in at
taining efficient research.—Sol D. 
G e r s iio n—Lever Bros. Research 
Center.

T oxicity  and  M etabolism  of I n 
d ustrial  Solvents by Ethel Brown
ing, Elsevier Publishing Company, 
New York, 1965. 739 pages, in
dexed. Price $32.50.

This edition, in the author’s words, 
“does not represent a third edition of 
the former book. It is a completely 
new appraisal of the present position
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of the principal industrial solvents 
now in use." Compared to the last 
edition, it is twice as large, indicating 
the tremendous number of newer 
compounds in everyday industrial 
use and the increase in the toxicolo
gist’s knowledge of the dangers of 
these compounds.

Each chapter describes the activi
ties of a group of closely related and 
structurally similar compounds. For 
each individual chemical a standard 
format is followed which concisely 
describes all available (to the author) 
knowledge of its activity, both physi
cal and biological. The headings of 
each section, biochemistry and toxi
cology, indicate the main theme of the 
work. Under biochemistry there are 
methods and references; the methods 
described are those for quantitatively 
estimating the content of the material 
under discussion in air as well as in 
body fluids. The metabolism of each 
compound is also described, both in 
animals and in man.

As is to be expected, the larger por
tion of each description is to be found 
under the heading of toxicology. 
Here the acute and chronic activity of 
each compound is given, and human 
response to intoxication is noted. 
This portion of each description is 
fully documented, including a com
plete group of references at the end of 
each chapter.

The format of the book is clear and 
concise and can be used to check 
quickly the current extent of our 
knowledge of the toxic reaction re
sulting from exposure to the most 
commonly used industrial solvents.

It is a valuable reference, well exe
cuted, and has a place in the library of 
those responsible for the area of in
dustrial hygiene in research and 
manufacturing.— I . L e v e n s t e i n -  
Leberco Laboratories.

C o m p r e h e n s i v e  B i o c h e m i s t r y , V o l 
u m e  16 , H y d r o l y t ic  R e a c t i o n s
COBAMIDE AND B lO T IN  COENZYMES, 
edited by Marcel Florkin and Elmer 
H. vStotz, Elsevier Publishing C o ., 
Amsterdam, London, New York. 
1 9 6 6 . 2 6 7  pages, indexed. Price
$ 1 4 .

For those interested in hydrolytic 
enzymes this volume will not only 
serve as an up-to-date review of the 
field but also as an excellent reference 
source.

The first two chapters concern the 
cholinesterase, esterase, lipase and 
phosphatase enzymes. The mate
rial is covered so that the enzymes in 
each class are briefly reviewed, along 
with their properties and the hydro
lytic reactions they catalyze. Em
phasis is also placed on discussions of 
the reactive sites in several of the 
enzymes and their mechanism of ac
tion.

The major chapter in this volume 
deals with the structure and mecha
nism of action of proteolytic enzymes. 
In this review (covering some 9 0  
pages with over 3 5 0  references) the 
author attempts to discuss in detail 
only one or two of the proteases from 
each of the major classifications rather 
than review the large number of 
individual proteases that have been
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described in the literature. The cur
rent state of knowledge with regard to 
the amino acid sequence of several 
proteases is given. This is related in 
detail to the present theories concern
ing the active sites in the protein and 
the mechanism of action of proteases. 
The rapidly expanding field of re
lating the catalytic action of enzymes 
to modern organic chemical reaction 
mechanism is also ably covered.

The second part of this volume con
tains a brief chapter on the cobamide 
coenzymes which covers the struc
ture, general properties, and biological 
reactions involving the Bi2 coen
zymes.

Also included in this volume is an 
excellent chapter reviewing the car
boxylase enzymes and the role of bio
tin as a carbon dioxide carrier in these 
enzyme systems.—K . L a d en -—Gil
lette Medical Research Institute.

A dvances in  C hromatography  
V olum e  I, edited by J. Calvin Gid- 
dings and Roy A. Keller, Marcel 
Dekker Inc., New York. 392 pages, 
illustrated and indexed. Price 
*14.50.

This book has been designated, 
according to the introduction, as 
Volume 1 of a comprehensive review 
of the field of chromatography. 
Research in this field has grown at 
such a rapid pace that it is nearly im
possible for an individual chemist to 
follow effectively all the original re
search papers being published. Most 
of the other reviews available are out
dated or cover only a small aspect of
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the field of chromatography. The 
need for a comprehensive up-to-date 
review is obvious and judging from 
the first volume, this series will 
effectively perform that function.

The book is divided into two parts: 
General Chromatography and Gas 
Chromatography. The first section 
includes chapters on thin layer, paper, 
and ion-exchange chromatography. 
The second section, of approximately 
equal length, is devoted entirely to 
the subject of gas chromatography. 
This part covers research in steroid 
analysis, use of capillary columns, 
lightly loaded columns, and many of 
the most recent advances in gas 
chromatography.

The section on the teaching of 
chromatography and electrophoresis 
is unique. While it is not directly 
applicable to the interest of most 
readers, it should be an invaluable aid 
to the teacher of chemistry. The 
information contained in the chapters 
on the Kovats Retention Index 
System and Inorganic Gas Chroma
tography are probably less familiar to 
most readers than many of the other 
subjects covered. The treatment of 
these two areas is excellent and 
appears to be of particular value.

The book is well organized and 
clearly written. It contains excellent 
theoretical treatments of the various 
fields of chromatography and pro
vides an excellent bibliography for 
practical applications. These vol
umes should serve as an invaluable 
reference work for any researcher who 
has an interest in the field of chro
matography. R. S um s -The Meii- 
nen Company.
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S P E C IA L
EDITIONS
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OF COSMETIC CHEMISTS

The following special editions 
are available.

Ten-Volume Index, 1947-1959
Price $2.50

Seminar on Percutaneous Absorption
Price $5.00

Prepaid orders may be sent to:

Editorial Assistant 
761 North Valley Chase Road 

Bloomfield Hills, Michigan 48013
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R efined  a n d  su n -b le a c h e d  f ro m  th e  
w o rld ’s f in es t C ru d e  B eesw axes,
BEEHIVE B RA N D  B EES W A X
u n d e rg o e s  r ig o ro u s  c h e m ic a l a n d  
p h y s ica l te s ts  to  a s su re :

1. Uniform Purify
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.

BEEHIVE BRAND
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 

300 Park Ave. So.
CHICAGO 6 

152 N. Franklin St.

BOSTON 9 
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