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J^)eauty qfjm gm nce.............

made-to-measuœjo r your success!
Beauty of fragrance is elusive . . . indefinable . . . yet vital to 
tlie success of a perfume or cosmetic!
It takes imagination to conceive a beautiful, original fragrance 
. . . skill and knowledge to give it exactly tbe right distinction 
and character.
Givaudan s imagination, skill and knowledge are reflected in 
many successful creations. They can provide you with match-

G 1 V A U D A N -D E L A W A N N A , I ISC.
321 West 44th Street, New York 36, N .Y.
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THIOVANIC ACID -
Evans brand of vacuum dis
tilled thioglycolic acid

AMMONIUM THIO- 
GLYCOLATE — Made with 
vacuum distilled thioglycolic 
acid

CALCIUM THIOGLY- 
COLATE —  High purity for 
depilatories

AND all other derivatives of 
Thioglycolic Acid
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Thiochemicals 

for the

Cosmetic Chemist

Ammonium Thioglycolate 
Monoethanolamine Thioglycolate 
Thioglycolic Acid

DL-TDP
Dilaurylthiodipropionate

Thiodipropionitrile

HALBY PRODUCTS CO., Inc.
WILMINGTON 99, DEL.
phone: (302) OLympia 6-5428

Th io g lyco lic  & Th iod ip rop ion ic  Acids & D eriva tives
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how  w o u ld  y o u  lik e  y a m

to  have these advantages ?
A  c le a r  d e te r g e n t  s h a m p o o  wi.th.u- t r u e  
n a tu r a l o il a n d  l ip id  so lu b le  e m o llie n t

A  c le a r  s h a m p o o  w ith  r e d u c e d  e y e  s t in g , 
r e d u c e d  e y e  ir r i ta t io n

A  c le a r  s h a m p o o  t l i a t  w i l l  c o n d i t io n  d r y  a n d  
d a m a g e d  h a i r

A  d e a r  s h a m p o o  c o n t a in in g  w a t e r - i n s o l u b le
b u c lo r ip s ta ts  o r  d y e s  -

A  c le a r ,  e r h p l l ie i t t ^ W a n ip o b  w i t h  e X c p M e n t  
f o a m  d t a r a c t e r o t i c s  . ^  y

now, create a ll these advantages with

SOLUBILIZED LANTROL*
W r i t e  o r  p h o n e  f o r  f u l l  d e t a i ls  o n  t h is  n e w  a p p r o a c h  t o  f o r m u l a t i n g  
c l e a r  d e t e r g e n t  s y s t e m s ;  n o t  o n ly  f o r  t r u e  e m o l l ie n t  s h a m p o o s ,  
l o w  e y e  s t in g  b a b y  s h a m p o o s ,  a n t i - d a n d r u f f  s h a m p o o s  a n d  h a i r  
t in t s ,  b u t  a ls o  f o r  a n t i s e p t i c  h a n d  c le a n e r s ,  s u r g i c a l  s c r u b s ,  e tc .

^ ----------
C h e m i <

L a n tr o l  is  r e s e a r c h  t e s t e d — w r i t e  f o r  r e p o r t s

c H o m ï o a i  I c o r p » .  1501 West Elizabeth Avenue, Linden, N.J. 07036
Telephone (201) 925-7500

CANADA: Frank E. Dempsey & Co. Ltd., 47 Davies Ave., Toronto 8, Ont. 
ENGLAND: Cyclo Chemicals Ltd., Mansfield House, Strand, London, W.C. 2 
FRANCE: S.A.C.I., 12 Rue Le Chatelier, Paris 17e 
GERMANY: R.E.W.O. Chem Fab GmbH., Steinau Kreis Schlüchtern 
MEXICO: Productos Lindest, A.P. 295, San Bartolo Naucalpan
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As the lilting song of a lark flung against the sky enchants the ear . . . the 
nique essences provided by Florasynth can create a fragrance — EXCLU- 
IVELY YOURS —that will weave a magic spell. The imagination . . . coupled 

with the knowledge of our technical staff is yours to command. We hope you 
will call upon them soon!

UNPARALLELED CREATIVITY 
IN THE W ORLD OF FRAGRANCE

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

• cosm etic safety and perform ance

• new  drug applications

• federal hazardous substances labeling

Industrial
Biology Laboratories, Inc.
s e r v i n g  t h e  f o o d ,  d r u g ,  c o s m e t i c  a n d  c h e m i c a l  

i n d u s t r i e s  f o r  o v e r  5 0  y e a r s

with an entire range o f laboratory 
and consultation services

• preservative systems • clinical pharm acology • toxicology
• pharm acology • m icrobiology • biochem istry • chem istry
• patch testing • liaison with federal regulatory agencies

F or  brochure and price list w rite:

Industrial Biology Laboratories, Inc.
22 N . 36th St., Phila., Pa. 19104 • 215-EV 6-3668

Representatives: New York, New Jersey and Washington, D.C.
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E m u l s i o n  s t a b i l i z e r ?  
S u s p e n d i n g  a g e n t ?

G u m  m o d i f i e r ?
V E E G U M ®  is  a l l  o f  t h e s e —a n d  m o r e !

V eegum is a binder, d is in te g ra tin g  agent, v iscos ity  m o d ifie r and th ickener. It 
im parts  th ixo tro py , im proves spreadab ility  and adds cosm etic elegance to  fo r 
m ulations. Do you have a spec ific  em ulsion, suspension, tab le tin g  o r o ther 
fo rm u la tin g  problem  V eegum can help you solve? W rite  us on your com pany 
le tterhead and we w ill send you ou r 32-page Technica l B u lle tin  #44F 
con ta in ing  35 fo rm u las illu s tra tin g  the use o f Veegum. Samples fo r  
experim enta l work on request. R. T. VANDERBILT Company, Inc.,
Specia lties D epartm ent, 230 Park Ave. New York, New York 10017.
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. . . For F ine Fragrance Creations

Vâldorâ
$8.85 per lb.

a fresh, modern complex for 

regular and aerosol applica

tions —  ideal for perfumes, 

colognes, hair preparations, 

creams and lotions.

A  re q u e s t  on  y o u r  f i rm ’s  le t te rh e a d  f o r  a 

sa m p le  o f  V a ld o r a  w ill b e  f i l le d  p ro m p t ly .

New York Office: 507 Fifth Avenue, MU 7-5133 /  Detroit: 14812 Alma Avenue, LA 7-5018 /  Chicago: 2141 West 
Touhy Avenue, 764-8668 /  Compagnie Parento, Limited, 70 Mack Avenue, Scarborough, Ontario, Canada, 694-1123
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We’l l  send you one free.

Manufacturers sin ce 1837  
Subsidiary of

M ILLMASTER ONYX CORPORATION'
295 Madison Avenue ( 

New York, N.Y. 10017

f\TO' \C«> Vltt
coVsett.

a. gross
& COMPANY, INC.

W hat every fa tty  acid 
user needs.

tests

„ Methods
a,.d l esting

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



Send for your copy of our new catalogue GUIDE FOR THE PERFUMER to-day
Sole selling  agent for  the  United  Kingdom  and Eire

P. T .  P e t le y  &  C o .  L td .

9  S t .  C r o s s  S t r e e t ,  L o n d o n ,  E .C .I

T e lep h on e : H O Lborn  4771
B  FR  O  ~T I—I E  FR  S .  I N  C .

7 6  N IN TH  A V E ., N E W  Y O R K , N .Y . 10011

for creative perfumery



A F irm enich perfum e tech n ic ia n  im p lem ents 
creative perfume directions established by one 
of Firm enich’s creative perfumers. More than 
3000 components are available fo r developing 
the individualized fragrance.

The Cosmetic Application Laboratories test the 
stability of a Firmenich perfume in our c lie n t’s 
cosmetic preparation, toiletry, aerosol, or soap. 
Accelerated, high and low temperature tests, are 
conducted. One of many steps in “ custom-test
ing" fragrances in the end product.



THE NEW HEADQUARTERS FOR FIRMENICH INCORPORATED, UNITED STATES, 
IS NOW 277 PARK AVENUE, NEW YORK CITY.
These co m p re h e n s ive  fa c il it ie s  are d e d ica te d  to 
a ll F irm e n ich  c lie n ts .

Now in m id to w n  M an ha ttan , F irm e n ich  c re a tive  
and a p p lic a tio n  la b o ra to rie s  a re  a va ila b le  to  th e  
fra g ra n c e  in d u s try 's  execu tive , m a rk e tin g  and 
te c h n ic a l s ta ffs . Flere every p e rfu m e  m a rk e tin g  
a c t iv i ty  is p e r fo rm e d  — c re a tio n , a p p lic a t io n ,  
phys ica l end p ro d u c t te s tin g  and  e xp e rt panel 
s tu d y  to  in su re  co n su m e r a cce p tan ce .

As th e  fra g ra n c e  in d u s try  has changed  ove r th e  
y e a rs , so has F irm e n ic h . T o d a y ’s c o n s u m e r 
m a rk e tin g  tre n d s  re q u ire  th e  “ ta ilo r-m a k in g ”  
o f a p e rfu m e  s p e c ific a lly  fo r  th e  c u s to m e r’s

needs. It is a t th is  th a t F irm e n ich  excels.

You w ill f in d  a v is it to  these new fa c il it ie s  m ost 
rew ard ing . In a d d itio n  to  th e  c o m p le te  care  
devoted to  te c h n ic a l and  s c ie n tif ic  e ffo rts , you 
w ill e xp e rie nce  an a tm o sp h e re  co n d u c ive  to 
tru e  c re a tiv ity .

F I R M E N I C H  I n c o r p o r a t e d  •  2 7 7  P a r k  A v e n u e  •  N e w  Y o r k ,

N .  Y .  1 0 0 1 7  •  T e l e p h o n e :  ( 2 1 2 )  8 2 6 - 6 0 6 0  •  T W X  2 1 2 - 6 4 0 - 4 4 4 6

“H r m e n i c h
* ® *

Aerosol f illin g  equ ipm ent prov ides “ p re ssu re ” 
and “co ld -f ill” m ethods. New perfum e in aero
so lized  to ile tr ies crea tions are tested for use in 
aerosol bottles or metal conta iners.

F irm en ich  fragrance  experts m eet in a specia l 
odor-free perfum e panel ro om — often w ith de le 
gates from  a c lien t com pany to ca re fu lly  eva lu 
ate the aesthetic  value and consum er appeal of 
new perfum e blends.
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LANOLIN DERIVATIVES
fo r

COSMETIC and PHARMACEUTICAL
application

4 k

* P 
4*4

% P 
44

4 P 
4 4

4 P 
4 4

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.

LANOLIN ALCOHOLS
the unsaponifiable 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 90
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 LANAETEX PRODUCTS, INC.
m a n u fa c tu re rs  o f  la n o lin  and  lan o lin  
d e riva tive s  f o r  o ve r a q u a rte r  cen tu ry

151-157 THIRD AVENUE • ELIZABETH 1, N. J.
PHONE (Code 201) 351-9700
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I n  t h e  e v o l u t i o n  o f  a  p r o m i s i n g  e s s e n c e  f r o m  w h i c h  

b e a u t i f u l  f r a g r a n c e s  a r e  c o n c e i v e d  .  .  .  V e r l e y  i n s i s t s  

u p o n  i n g r e d i e n t s  o f  t h e  h i g h e s t  q u a l i t y  .  .  .  u t i l i z e s  t h e  

f i n e s t  l a b o r a t o r y  f a c i l i t i e s  e m p l o y i n g  t h e  m o s t  a d v a n c e d  

o f  s c i e n t i f i c  t e c h n i q u e s  .  .  .  a n d  p o s s e s s e s ,  t h r o u g h  

e x t e n s i v e  a n d  c o n t i n u i n g  r e s e a r c h ,  a  c o m p r e h e n s i v e  

k n o w l e d g e  o f  c o n s u m e r  r e q u i r e m e n t s .  T h e  m a t e r i a l s  u s e d  

i n  t h e  c r e a t i o n  a n d  p r o d u c t i o n  a r e  c a r e f u l l y  s c r e e n e d  

.  .  .  t h e  r e s u l t i n g  c o m p o u n d s  p r e c i s e l y  c h e c k e d  a n d  p e r 

f o r m a n c e  t e s t e d  i n  c o n t r o l  a n d  a p p l i c a t i o n  l a b o r a t o r i e s .  

O b j e c t i v e  e v a l u a t i o n  o f  a  f r a g r a n c e  t h r o u g h  r e l i a b l e  

p a n e l  p r o c e d u r e s  a s s u r e s  a  m a r k e t  a c c e p t a b i l i t y  o f  

V e r l e y  c o m p o u n d s .

A d d  t o  t h i s  u n p a r a l l e l e d  h e r i t a g e  t h e  e n d l e s s  s e a r c h  f o r  

u n i q u e  a n d  p r o v o c a t i v e  f r a g r a n c e s  .  .  .  t h e  c a p t u r e  .  .  .  

t h e n  t h e  s u b t l e  b l e n d i n g  o f  r a r e  a n d  e l u s i v e  q u a l i t i e s  

t h a t  e m b o d y  t h e  p e r f u m e  l o n g  r e m e m b e r e d  a n d  c h e r i s h e d .  

E a c h  s c e n t  .  .  .  d e v e l o p e d  s o l e l y  t o  p e r f o r m  a n d  f u l f i l l  

t h e  f u n c t i o n  f o r  w h i c h  i t  w a s  c r e a t e d  .  .  .  i n s u r i n g  t h e  

f u l l  a r o m a t i c  e x p r e s s i o n  a n d  a c c e p t a n c e  o f  y o u r  p r o d u c t .

for unparalleled fragrance . . .  for the expression . . .  
for your product. . .
check with the m an from  V E R L E Y
A l b e r t  V e r l e y  &  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 16, FRANCE
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Pioneer Developers 
and
Largest Producers 
o f
L A N O L I N

D E R I V A T I V E S

ALCOLANS - a series of self-emulsifying, 
lanolin derivative absorption bases. Lustrous 
white w/o emulsions obtained by the simple 
addition of water — see Product Bulletin 33
CERALAN — the alcohol fraction of 
lanolin. Contains 30% free cholesterol. 
Emulsifier, emollient and w/o stabilizer — 
see Product Bulletin 37 
ETHYLAN — an alcohol-soluble 
liquid lanolin additive for hair sprays. 
Compatible with aerosol propellants — 
increases plasticity of PVP films and imparts 
sheen to hair — see Product Bulletin 53 
ISOPROPYLANS -  a series of liquid 
emollients containing 33% to 50% lanolin.
For aerosol-packaged cosmetic preparations 
— see Product Bulletin 45
LANAMINE — a substituted alkyl amine 
of selected lanolic acids. For shampoos, 
shaving soaps — see Product Bulletin 25
LANOCERIN — a ceraceous de-oiled 
pure lanolin. Imparts hardness and 
plasticity to lipsticks, eyebrow pencils, 
pomades, polishes and crayons — 
see Product Bulletin 31
LANOGELS — a series of water-soluble 
polyoxyalkylene lanolins. For shampoos, 
hair conditioners, lotions — see Product 
Bulletin 46
LANOGENE - a liquid lanolin fraction. 
Emollient and plasticizer for hair sets, 
lotions, lipsticks — see Product Bulletin 28
LANOSOL — a colloidal suspension of 
pure lanolin . For anyhydrous liquid 
preparations with high lanolin content -  
see Product Bulletin 48
STEROL AN— an oil soluble, 
water-dispersible, nonionic liquid lanolin- 
sterol surfactant. Serves trifunctional 
purpose of emulsifier, emollient and 
penetrant in cosmetic and pharmaceutical 
emulsions — see Product Bulletin 47

P r o d u c t B u lle tin s  o n  R e q u e s t.

R O B IN S O N  W A G N E R  C O ., IN C .
628 Waverly Avenue, Mamaroneck. N. Y.



P e r f u m e  c r e a t e s  a n  i m a g e . . .
A n  a i r  o f  m y s te ry  o r  th e  s w e e tn e s s  o f  f e m in in i t y . .. 

e a c h  m u s t  p o s s e s s  th e  in d e s tru c t ib le  lo o k  o f  s e lf-a s s u ra n c e .
Y o u  h e lp  to  c re a te  th e  Im a g e  s h e  d e s ire s  b y  o f fe r in g  

h e r  D & O ’s  e n c h a n t in g  fra g ra n c e s .

D o d g e  f t ?  O l c o t t  I n c .
S E V E N T Y - F I V E  9 T H  A V E N U E  • N E W  Y O R K ,  N . Y .  1 0 0 1 1
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T h e  p r o b le m . . .  e m u ls i f ic a t io n !
( and A tlas solves at least 16 problem s like this every m o n t h )

H ow  to  incorporate that new  ingredient into your em ulsion  prepara
tion  so it w on ’t separate ou t? H ow  to  increase the shelf-life o f  your 
produ ct?  H o w  to m ake cream s and lotions easier to spread, less greasy 
in feel—and either washable or  water-repellent, as desired? H ow  to m ix 
com pon ents that are ordinarily im m iscible?

O ur L aboratory  w orks on  em ulsification problem s like this every 
day. Som e com e  to us by  phone. Som e by  letter o r  wire. Som e from  
ou r lab-trained salesmen, w h o can  often  give y ou  im m ediate answers 
them selves.

O ver 25  years o f  em ulsion  problem -answ ering service is distilled 
into ou r  literature—C atalogs, G uides and Form ularies. In m any cases, 
y o u ’ll find practical answers to  you r em ulsion  problem s right there.

This unique “ lab-personal call-literature”  service is on e reason w hy 
industry leaders co m e  to  A tlas w hen they have application  problem s 
in  any o f  ou r p rodu ct areas.
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Y o u r  o w n  d e v e l o p m e n t  f a c i l i t i e s  

a r e  a u g m e n t e d  b y  A t l a s  l a b s !

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

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

S m a l l - s c a l e  b a t c h  p r o d u c t i o n  o f  l o t i o n s ,  c r e a m s ,  t o o t h p a s t e ,  a n d  a e r o s o l  p r o d u c t s  f a c i l i t a t e s  s t u d y  
o f  p o l y o l  a n d  s u r f a c t a n t  e f f e c t s  o n  s t a b i l i t y ,  s k i n - f e e l ,  p h y s i o l o g i c a l  c h a r a c t e r i s t i c s  a n d  m a n y  
o t h e r  p r o p e r t i e s .

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

SURFACTANTS

ARLACEL® and SPAN® sorbitan fatty acid esters. 
ARLACEL® monoglycerides.

BRIJ® polyoxyethylene fatty ethers.
MYRJ® polyoxyethylene stearates.

TWEEN® polyoxyethylene sorbitan fatty acid esters (polysorbates). 
SOLUBLE LANOLIN DERVATIVES 

SOLUBLE BEESWAX DERIVATIVES

YOU GET SOMETHING EXTRA WHEN YOU BUY FROM:

C H E M I C A L  I N D U S T R I E S ,  inc.
CHEMICALS DIVISION • WILMINGTON. DEL. 19899

VlfKl'ii . i^ K .ï .d  .niC W Î

I
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Croda has all the makin’s!
POLYCHOLS for Lanolin-rich gels of highest emollience

Polyoxyethylene ethers of lanolin Alcohols .
\VOLPOS for Odorless, water-white gels |U

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.

C r o d a New York London 
Milan D usseldorf

C roda Inc.
51 M adison Ave. 
New York.
NY 10010 
MU 3 -3 0 8 9

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 
POL AW AX 
NO VOL

□ VOLPO 
(Revised Sept. 64)

□  CRODAFOS
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T o p i c a l l y  S p e a k i n g —
W h y  N o t  ROBANIZE Y o u r  P r o d u c t ?

R O B A N E 8

G»H„
P urified  H exam eth y lte tra cosan e , Squalane 

L iq u id  v e h i c l e  N A T U R A L  t o  s k in  a n d  s e b u m

A  N A T U R A L  a d ju n ct to  d erm a to log ica ls , to p ica l ph arm aceu tica ls
and cosm etics

A n d  E m u l s i f y  i t  w i t h —

C A R O L A T E ®
C E T Y L  P A L M I T I C  A L K Y L 0 L A M 1 D E  

S elf-E m u lsify in g  S perm aceti-A m ide

The satiny feel

T h e  m ost desirable properties  and structure o f  Sperm aceti 
and C e ty l A lco h o l com b in ed  in an em ulsifiable form .

ROBECO CHEMICALS, INC
51 M ad ison  A ven u e  N e w  York, N . Y. 100 1 0

2 1 2 -6 8 3 -7 5 0 0

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



T h e  a b i l i t y  t o  " z e r o - i n ”  
o n  e x a c t i n g  s p e c i f i c a t i o n s

-rom time to time, customers ask us to 
modify one or more characteristics of our 
egular grades of White Mineral Oils or 

^etrolatums to meet their special require
ments. Because of our long experience 
r  the refining of high quality petroleum 
oroducts, the flexibility of our refining 
orocesses, and our willingness to give 
onscientious attention to minute details, 

^enn-Drake is uniquely able to “zero-in” 
■n such requests. The more exacting the 
«quirements, the more valuable this 
apability becomes; it is a service that 

many of our customers find profitable.
When you use Penn-Drake White 

■lineral Oils vnu will find that their hioh

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

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

For com p le te  in form ation , te ll us what you have in 
m in d -in  a le tter , te legram , or if the need  is urgent, 
te lep h on e  us c o lle c t . Pennsylvania Refining Com 
pany, Butler 29, Pa. B ranches: C leveland, Ohio; 
Edgew ater, N. J.; Los A n geles, C a lif.; Tokyo andnr-ilri limn

" \

pern - d r a in
W H IT E  M IN E R A L  OILS  

P E T R O L A T U M S

/



T h is  g r a c e f u l  r a c i n g  s l o o p ,  s k i l l f u l l y  m a n n e d  b y  c r e w m e n  w h o  a r e  m a s t e r s  o f  t h e  s a i l 
i n g  a r ts , is  a n  e x a m p l e  o f  t r u ly  o u t s t a n d in g  p e r f o r m a n c e  • A t  P l e u r o m a ,  t h e  h ig h ly  
s p e c ia l i z e d  s k i l l s  a n d  im a g in a t i v e  t a le n t s  o f  w o r l d - r e n o w n e d  p e r f u m e r s ,  c o m b i n e d  
w it h  th e  f in e s t  t e c h n i c a l  a n d  c h e m i c a l  f a c i l i t i e s  a v a i la b le ,  o r i g i n a t e  a n d  c r e a t e  e x c i t in g  
f r a g r a n c e s  th a t  m a k e  y o u r  p r o d u c t s  u n i q u e  . . .  d e s i r a b l e  . . .  m e m o r a b l e .

F L E U R O M A
43-23 Thirty-Seventh Avenue, Long Island City, New York /  Chicago • London • Paris • Sao Paulo

A DIVISION OF UNIVERSAL OIL PRODUCTS COMPANY



A PROUD TRADITION OF SUPERIOR SERVICE TO THE PERFUMERY NDUSTRY

r o u r e - d u p o n t
new york Chicago ■  hollywood

the United States and Canada for SOCIETE ANONYME DES ETABLISSEM EN TS ROURE-BERTRAND FILS et JU STIN  DUPONT
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S erv in g  th e  C osm etic  

a n d  P h arm aceu tica l

Industry fo r  O v e r  35 Y ea rs

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

T E G A C I D  R E G U L A R
This unique ESTER-BALANCED self-emul
sifying glyceryl monostearate for cationic 
systems, produces emulsions having prime 
cosmetic elegance.

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

T E G A C I D  S P E C I A L
The ESTER-BALANCED self-emulsifying gly
ceryl monostearate for anionic, neutral, 
acid or alkaline systems.

T E G I N  5 1 5  The ESTER-BALANCED
non-self-emulsifying glyceryl monostearate for use 
with auxiliary emulsifiers and as a thickener and 
stabilizer.

T E G O S E P T S  The universally used
Parabens and other esters of P-Hydroxy- 
benzoic acid. USP and Technical. Methyl, 
Ethyl, Propyl, Butyl.

Ask about our new customer service facilities
•  Technical laboratory service •  Formulations assistance 

•  Pilot run lab tests
DEPEND ON GOLDSCHMIDT FOR TRIED AND TESTED PRODUCTS

Write For Data and Samples

G o l d s c h m i d t  C h e m i c a l  C o r p o r a t i o n

147 Waverly Place • New York, N. Y. 10014 • CHelsea 3-4792
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■ — ■ ■' A ffilia tes

S c h im m e l I n te r n a t io n a l L t d . ,  S lo u g h , E n g la n d  
S c h im m e l d o  B r a s il ,  L t d a . ,  S a o  P a u lo ,  B r a z il  

S O P A S , s .a . r . l . ,  G ra ss e , F r a n c e



w ith  a s t r o n g  in c lin a t io n ...

t o  c r e a te  e x c it in g  a r o m a s .. .

an d  y o u ’re  lo o k in g  f o r  fa c ts  o n sy n th e tic  a ro m a tics , w r ite  us.

Send me product descriptions, /  
class ifications, and suggested 
form ulations for Roche aromatics.

ROCHE

N A M E

T I T L E _____

C O M P A N Y .

A D D R E S S -

Arom atics Division,
! Hoffmann-LaRoche Inr Nutlpv N i
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I N D E X  T O  A D V E R T I S E R S

A m e r ica n  C h o le s te r o l  P r o d u c t s .............
A t la s  C h e m ic a l  In d u s tr ie s , I n c ..............
C o s m e t ic  L a b o ra to r ie s , I n c .....................
C r o d a , I n c ............................................................
D o d g e  & O lco tt , I n c ......................................
E v a n s  C h e m e t ic s ,  I n c .................................
F irm e n ich , I n c ..................................... ..............
F le u r o m a ..............................................................
F lo ra sy n th  L a b o r a to r ie s , I n c ...................
F r itz s ch e  B r o th e rs , I n c ...............................
G iv a u d a n -D e la w a n n a , I n c .........................
G o ld s c h m id t  C h e m ic a l  C o r p ...................
G ro s s , A ., a n d  C o ...........................................
H a lb y  P r o d u c t s  C o .,  I n c .............................
H o f fm a n n -L a R o c h e , I n c ............................
In d u str ia l B io lo g y  L a b o r a to r ie s , In c . .  
In te rn a tio n a l F la vors  a n d  F r a g ra n c e s
K err M fg . C o .......................................................
L a n a e te x  P r o d u c ts ,  In c ., T h e ...............
L e b e r c o  L a b o r a t o r ie s ..................................
M a lm s tr o m  C h e m ic a l  C o r p ......................
M iran ol C h e m ic a l  C o ., I n c ......................
P a r e n to , C o m p a g n ie ,  I n c ..........................
P e n n s y lv a n ia  R e fin in g  C o ........................
R e h e is  C h e m ic a l  C o ....................................
R o b e c o  C h e m ic a ls ,  I n c ..............................
R o b e r te t ,  P ., I n c ...............................................
R o b in s o n -W a g n e r  C o ., I n c .......................
R o u r e -D u P o n t , I n c .........................................
S c h im m e l & C o .,  I n c ....................................
V a n d e rb ilt , R. T . C o .,  I n c ..........................
V an  D yk & C o .,  I n c ........................................
V er ley , A lb e r t  & C o ........................................
Will a n d  B a u m e r  C a n d le  C o .,  I n c ____
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o n l y  M I R A N O L  o f f e r s  

I O N I C A L L Y  B A L A N C E D  

A M P H O T E R I C  S U R F A C T A N T S

A nion ic and C ation ic g rou p s  are o f  Equal Strength 
resulting in Total Com patibility and Stability!

This uniform ly pure balance predetermines the proper 
behavior o f each formulation creating superior products of 
unlimited versatility . . . from  the most delicate cosmetic 
products to liquid heavy duty industrial cleaners.

T a l k  o v e r  y o u r  p a r t i c u l a r  r e q u i r e m e n t s  w i t h  
u s .  W e  w i l l  h e lp  y o u  d r a w  o n  o u r  e x p e r i e n c e  
. . . y o u  w i l l  f i n d  t h a t  M i r a n o l ’ s C r e a t i v e  
C h e m i s t r y  P a v e s  t h e  W a y  to  P r o g r e s s !

267 COIT STREET • IRVINGTON, N. J. 
P hone: A rea C od e  201 • 3 7 4 - 2 5 0 0

Agents in principal c it ie s  throughout the world
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Which do you need for your anti-perspirants?

Selection will, of course, depend 
upon whether your anti-perspir- 
ant is sprayed, shaken, spread, or 
rolled on. Equally important . . . 
you'll want an active ingredient 
which, while, powerfully astrin
gent, is kind to delicate skin and 
fabrics. Also, you'll want to be 
sure it is of uniform high quality; 
available quickly and in quantity. 
On these counts your best bet is 
Chlorhydrol® . . .your source,

I. antacids and

Reheis. For no other anti-perspir- 
ant chemical matches Chlorhy
drol for safe, certain performance 
. .and no other supplier provides 

all five forms of this aluminum 
hydroxide complex, a liquid and 
four solids from granular to im
palpable. Reheis can ship to you 
in larger quantity than anybody 
else and faster, too. In addition

to Chlorhydrol, Reheis offers 
Chloracel® for sticks and Chlor
hydrol S-5® for gels.
Broad as the line itself are the 
formulation services behind it 
. . . yours to call on for ways to 
make your product better, more 
profitable, or both. For more 
technical information, write to
day for the Reheis brochure, 
"Chlorhydrol . . . Aluminum 
Chlorhydroxide Complex."

R E H E I S  C H E M IC A L  C O M P A N Y
] Division Of Armour Pharmaceutical Company
401 North Wabash Ave., P.O. Box 1022, Chicago, Illinois 60690

blood and glandular derivatives, enzyme and hormone preparations and other fine chemkProducers of alumir



MOISTURIZERS
a m e r c h o l ® —  s t e r o l  e x t r a c t s .  
A m e r c h o l s  s u c h  a s  L - 1 0 1 ,  C A B ,  
C ,  H - 9  a n d  B L  a r e  a  f a m i l y  o f  
h y p o a l l e r g e n i c  l a n o l i n  d e r i v e d  
p r o d u c t s  d e s i g n e d  t o  p r o v i d e  a  
w i d e  r a n g e  o f  m o i s t u r i z i n g  a n d  
o t h e r  v a l u a b l e  e f f e c t s .  A m e r c h o l  
L - 1 0 1 ,  f o r  e x a m p l e ,  i s  a  s u p e r b  
e m u l s i f i e r ,  e m o l l i e n t ,  s t a b i l i z e r ,  
j in d  a  p o w e r f u l  f r e e  s t e r o l  d e 
p r e s s a n t  o f  i n t e r f a c i a l  t e n s i o n .  

a m e r l a t e ® p  —  i s o p r o p y l  l a n o -  
l a t e .  E m o l l i e n t  e s t e r  o f  l a n o l i n  
f a t t y  a c i d s .  A  p a r t i c u l a r l y  e f 
f e c t i v e  c o n d i t i o n e r ,  l u b r i c a n t  
a n d  p e n e t r a n t .  F u n c t i o n s  a s  a  
m o i s t u r i z e r  b y  h o l d i n g  w a t e r  
t o  t h e  s k i n  i n  e m u l s i f i e d  f o r m .  
M e l t s  a t  b o d y  t e m p e r a t u r e  t o  
f o r m  a  n o n g r e a s y  p r o t e c t i v e  
f i l m .

SOLUBILIZERS
s o l u l a n ®.—  e t h o x y l a t e d  d e r i v a 
t i v e s .  W a t e r  s o l u b l e ,  y e t  e m o l 
l i e n t !  S o l u b i l i z e r s  o f  g r e a t  g e n 
e r a l  u t i l i t y .  I m p a r t  e x c e l l e n t  
p l a s t i c i z i n g ,  l u b r i c a t i n g ,  c o n d i 
t i o n i n g  a n d  p i g m e n t  w e t t i n g  
q u a l i t i e s  a t  l o w  c o n c e n t r a t i o n .

PENETRANT
a c e t u l a n ® —  a c e t y l a t e d  l a n o 
l i n  a l c o h o l s .  N o n o i l y  h y d r o -  
p h o b i c  l i q u i d  e m o l l i e n t .  P e n e 
t r a t e s  a n d  l u b r i c a t e s ,  l e a v i n g  a  
p e r s i s t e n t  v e l v e t y  a f t e r f e e l  t h a t  
i s  t r u l y  r e m a r k a b l e .

EMOLLIENT
m o d u l a n - —  a c e t y l a t e d  l a n o 
l i n .  t  S k i n  p r o t e c t i v e  e m o l l i e n t  
w i t h  d e c i d e d  a d v a n t a g e s  o v e r  
l a n o l i n .  H y p o a l l e r g e n i c ,  a l m o s t  
o d o r l e s s ,  n o n t a c k y ,  o i l  s o l u b l e ,  
a n d  h y d r o p h o b i c .  E x c e l l e n t  f o r  
e m u l s i o n s ,  s o a p s ,  b a b y  o i l s ,  a n d  
b r i l l i a n t i n e s .

ENRICHERS
v i s c o l a n ® —  d e w a x e d  l a n o l i n .  
S u p p l i e s  a l l  t h e  n a t u r a l  b e n e 
f i t s  o f  l a n o l i n  i n  i n t e n s i f i e d ,  
c o n v e n i e n t  l i q u i d  f o r m .  O i l  
s o l u b l e ,  l o w  o d o r  a n d  c o l o r .  

w a x o l a n ® —  l a n o l i n  w a x  f r a c 
t i o n .  A d d s  g l o s s  a n d  g r o o m i n g  
e f f e c t s .  S t a b i l i z e s  e m u l s i o n s .  I n 
c r e a s e s  m e l t i n g  p o i n t ,  v i s c o s i t y  
a n d  c o n s i s t e n c y .  

c h o l e s t e r o l  u s p  —  p u r e  w h i t e  
a n d  p r a c t i c a l l y  o d o r l e s s .  S u i t 
a b l e  f o r  t h e  m o s t  e x a c t i n g  u s e s  
i n  p h a r m a c e u t i c a l s  a n d  c o s 
m e t i c s .

UNSATURATES
p o l y l a n ® —  e s s e n t i a l  p o l y u n 
s a t u r a t e .  L i q u i d  w a x  e s t e r .  C o m 
b i n e s  t h e  n a t u r a l  b e n e f i t s  o f  
l i n o l e i c  a c i d  w i t h  t h e  s o f t e n i n g ,  
p r o t e c t i v e ,  a n d  c o n d i t i o n i n g  
p r o p e r t i e s  o f  l a n o l i n ’s  m o s t  a c 
t i v e  c o m p o n e n t s .  

r i c i l a n ® —  l a n o l i n  r i c i n o l e a t e s .  
P r o v i d e  v a l u a b l e  n e w  s k i n  o r i 
e n t e d  p r o p e r t i e s .  U n u s u a l  c o m 
b i n a t i o n s  o f  s e l e c t e d  l a n o l i n  
a l c o h o l  a n d  c a s t o r  o i l  c o m 
p o n e n t s  d e s i g n e d  e s p e c i a l l y  f o r  
l i p s t i c k s .
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A N S W E R S
w a i t i n g  f o r  p r o b l e m s

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.

m e r c h o l

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

AMERICAN CHOLESTEROL PRODUCTS, INC. 
A m erch ol Park • Edison, New JerseyfU .S .  &. fo r e ig n  p a ten ts
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S Y N O P S E S  F O R  C A R D  I N D E X E S

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

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

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

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

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

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

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

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

C O R R E C T E D  S Y N O P S I S

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

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



N e w  Y o r k  C h a p t e r  A w a r d  1 9 6 4

Shown from left to right are Mr. Herbert Edelstein, New York Chapter Awards 
Chairman, presenting the Chapter Award to Dr. Thomas F. McNamara, Miss 

Marianne L. Steinbach, and Mr. Benjamin S. Schwartz

D u r in g  th e  S e p te m b e r  9, 19(55, m e e t in g  o f  th e  N e w  Y o r k  C h a p te r , 
th e  a u th o r s  o f  th e  b e s t  p a p e r  p r e s e n te d  b e fo r e  th e  N e w  Y o r k  C h a p te r  
o f  th e  S o c ie t y  o f  C o s m e t ic  C h e m is ts  d u r in g  th e  y e a r  19(54 w e re  h o n o r e d . 
D r .  T .  M c N a m a r a ,  M is s  M . S te in b a c h , a n d  M r . B . S c h w a r tz  o f  th e  
W a r n e r -L a m b e r t  R e s e a r ch  In s t itu te  r e c e iv e d  c e r t if ic a te s  a n d  a ca sh  
a w a rd . T h e  a w a rd  w in n in g  p a p e r  is  e n t it le d  “ S u b s ta n t iv ity  o f  A n t i 
m ic r o b ia ls  o n  S k in ”  a n d  w a s  p u b lis h e d  in  th e  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 ic  C h e m is t s  (1 6 , 4 9 9 , 1 9 6 5 ).
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N e w  Y o r k  C h a p t e r  H o n o r s  

O u t g o i n g  C h a i r m a n

Mr. Charles Fox, right, presents plaque to Mr. Henry Maso in recognition of his serv
ice as 1964 chairman of the Society of Cosmetic Chemists, New York Chapter, at the 

October 13, 1965 monthly meeting
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I n t e r n a t i o n a l  F e d e r a t i o n

of

S o c i e t i e s

of

C o s m e t i c  C h e m i s t s

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

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

D r. Ir. Y elon  
Ir. Jean M orelle  
D r. C ollin

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

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

G en eral S ecretary
Dr. P. A. M . E. van V elzen
S ch even in gsew eg  62
T h e H ague, T h e  N etherlands



J. Soc. Cosmetic Chemists, 16, 747-761 (1965)

A n  I m p r o v e d  M e t h o d  f o r  T e s t i n g

S T E V E N  C A R S O N ,  P h .D .,  M Y R O N  S. W E I N B E R G , P h .D .,  a n d
R I C H A R D  G O L D H A M E R ,  B .S .*

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

I r r ita t io n  is m a n ife s te d  b y  a  tissu e  s y s te m  in  re sp o n se  t o  s t im u li 
o f  e ith e r  e x o g e n o u s  o r  e n d o g e n o u s  o r ig in s . T h e  c h a r a c te r is t ic  r e a c t io n s  
in c lu d e  r u b e s c e n c e  (e r y th e m a ) ,  e d e m a , in fla m m a tio n , a n d  p o s s ib le  im 
p a ir m e n t  o f  th e  in te g r i ty  o f  th e  a s s o c ia te d  v a s c u la tu r e , w ith  n e cro s is  
a n d  tissu e  d e g r a d a t io n  i f  th e  s t im u lu s  is  s u ff ic ie n t ly  in te n se  o r  p r o lo n g e d .

In  th is  r e p o r t ,  tw o  d e r m a l te s t  p r o c e d u r e s  e m p lo y in g  r a b b it s  h a v e  
b e e n  c o m p a r e d  fo r  th e ir  u t i l i t y  in  th e  e v a lu a t io n  o f  s y s te m ic  s a fe ty  a n d  
ir r ita t io n  p o t e n t ia l  o f  o x id a t io n  h a ir  d y e s . O n e  o f  th e se  m e th o d s , o r ig i 
n a lly  d e s c r ib e d  b y  D r a iz e  (1 ) ,  h a s  b e e n  w id e ly  a p p lie d  t o  th e  te s t in g  o f  
c o s m e t ic s , t o p ic a l  p h a r m a c e u t ic a ls ,  a n d  in d u s tr ia l o r  a g r icu ltu r a l c h e m i-

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

P r e p a r a t i o n s

P resen ted  N ov em b er  4 , 1 9 6 4 , V e w  Y ork  C ity

I n t r o d u c t io n
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ca ls . A  m o d if ie d  te s t  p r o c e d u r e  w a s u se d  w h ich  m o r e  c lo s e ly  a p p r o x i 
m a te s  u se  c o n d it io n s . O x id a t io n  h a ir  d y e  fo r m u la t io n s  c h a r a c te r is 
t i c a l ly  c o n t a in  a m m o n ia te d  b a se s  w h ich  fo r  u se  a re  m ix e d  w ith  a n  a p 
p r o p r ia te  q u a n t i t y  a n d  c o n c e n t r a t io n  o f  h y d r o g e n  p e r o x id e . T h e s e  
d y e s  are  u sed  u n d e r  sp e c if ie d  c o n d it io n s  w h ich  in c lu d e  lim ite d  c o n t a c t  
w ith  th e  h a ir , fo l lo w e d  b y  th o r o u g h  s h a m p o o in g  a n d  im m e d ia te  r in s in g . 
T h e s e  c o n d it io n s  are  e m p lo y e d  b o t h  in  th e  h o m e  a n d  in  th e  b e a u t y  sa lo n .

In  th e  D ra iz e  te s t  p r o lo n g e d  (s ix -h o u r )  c o n t a c t  is m a in ta in e d  w ith  
th e  te s t  m a te r ia l b y  m e a n s  o f  e ith e r  a  r u b b e r  d a m  o r  p la s t ic  s le e v e  
w r a p p e d  a r o u n d  th e  t r u n k  o f  th e  r a b b its . T h e  c o n d i t io n  o f  th e  sk in  is

TABLE I
Evaluation of Skin Reactions

Erythema and Eschar Formation
No erythema 0
Very slight erythema (barely perceptible) 1
Well defined erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness) to slight eschar formation (injuries in depth) 4 

Total possible erythema score 4

Edema Formation
No edema 0
Very slight edema (barely perceptible) 1
Slight edema (edges of area well defined by definite raising) 2
Moderate edema (raised approximately 1 mm.) 3
Severe edema (raised more than 1 mm. and extending beyond area of exposure) 4 

Total possible edema score 4

s c o r e d  d a ily  in  a c c o r d a n c e  w ith  D r a iz e ’s g ra d in g  s y s te m  (T a b le  I )  fo r  
e v a lu a t in g  sk in  r e a c t io n , w h e r e b y  e m p h a s is  is p la c e d  o n  th e  d e g re e  o f  
e d e m a , e r y th e m a , a n d  e s ch a r  fo r m a t io n .

U n d e r  th e se  te s t  c o n d it io n s ,  in  w h ich  d a ily  (5  d a y s  p e r  w e e k ) a p p l ic a 
t io n s  t o  th e  a b r a d e d  sk in  are m a d e  fo r  (j h o u r s  fo r  21 d a y s , o r  t o  th e  in 
t a c t  sk in  fo r  90  d a y s , e v e n  th e  m o s t  in n o c u o u s  m a te r ia ls  e lic it  a d v e r se  
c h a n g e s  in  th e  sk in  o f  r a b b its . A s  a  re su lt  o f  th is  t r e a tm e n t  re g im e n  
th e  sk in  b e c o m e s  d r y  a n d  s ca ly , c ra ck s , a n d  th ic k e n s , w ith  s u b s e q u e n t  
s lo u g h in g . R e la t iv e ly  la rg e  b o d y  a rea s  b e c o m e  d e n u d e d , b u t  r e g r o w th  
o f  h a ir  is g e n e r a lly  o b s e r v e d  in  th e se  areas . S in ce  th e  te s t  p r o c e d u r e  
p r e c lu d e s  w a s h in g  o f  th e  a p p lic a t io n  area , it  is in tr in s ic a l ly  r e s p o n s ib le  
fo r  m a n y  o f  th e  p h y s ic a l  ch a n g e s  o b s e r v e d . T h e  e ffe c ts  d u e  t o  a n y  
a c t iv e  c o m p o n e n t s  in  th e  fo r m u la t io n  are  s u p e r im p o s e d  o n  th e se  b a c k 
g r o u n d  re a c tio n s .
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A s  a  c o n s e q u e n c e , se r io u s  d o u b t s  h a v e  a r isen  c o n c e r n in g  th e  v a l id i t y  
o f  su ch  e x a g g e r a te d  e x p o s u re  c o n d it io n s . T h e  p r o b le m  is c o m p o u n d e d  
in  th e  ca se  o f  fo r m u la t io n s  w h ic h  c o n t a in  a c t iv e  in g r e d ie n ts  w h e re  th e  
d o s a g e s  r e c o m m e n d e d  are  b a s e d  o n  m u lt ip le s  o f  th e  h u m a n  d o s a g e . 
T h e s e  are  o f t e n  s c a le d  t o  1, 3 , a n d  10 t im e s  th e  h u m a n  d o s e  o n  a m g . p e r  
k g . b o d y  w e ig h t  b a s is . T h e  h ig h e r  d o s a g e s  o f t e n  re q u ire  v o lu m e s  o f  
te s t  m a te r ia l c o n s id e r a b ly  g re a te r  th a n  c a n  b e  a p p lie d  t o  th e  t r u n k  o f  
th e  r a b b it  in  s in g le  a p p lic a t io n s . W h e n  th e  to t a l  d o s e  is p la c e d  u n d e r  
th e  p la s t ic  s le e v e , th e  q u a n t i t y  o f  te s t  m a te r ia l in  d ir e c t  c o n t a c t  w ith  
th e  sk in  is c o n s id e r a b ly  less th a n  if  th e  sa m e  to t a l  q u a n t i t y  w e re  a p p lie d  
a s  a  th in  la y e r  c o v e r in g  th e  e n t ir e  tr u n k . T o  a v o id  th is  p r o b le m  o f  
d o s a g e , m a n y  w o rk e r s  a d m in is te r  th e  to t a l  d o s a g e  as a  series  o f  d iv id e d  
d o se s . T h e s e  v o lu m e s  are  w ith o u t  d o u b t  u n r e a lis t ic  in  r e la t io n  t o  th e  
t o t a l  b o d y  su r fa ce  o f  th e  a n im a l.

R e c e n t ly ,  th e  F o o d  a n d  D r u g  A d m in is t r a t io n  r e v ie w e d  a  p r o t o c o l  
p r e p a r e d  b y  a g r o u p  r e p re s e n t in g  m a n u fa c tu r e r s  o f  h a ir  d y e s . T h is  
g r o u p  s u b m it te d  a  r e a lis t ic  p r o c e d u r e  fo r  e v a lu a t in g  o x id a t io n  h a ir  
d y e s  w h ich  b o r e  a c lo s e r  r e la t io n  t o  th e  c o n d it io n s  o f  use. T h e  re su lts  
o f  se v e ra l s tu d ie s  e m p lo y in g  th e  o r ig in a l a n d  m o d if ie d  p r o c e d u r e s  are  
c o v e r e d  b y  th is  r e p o r t .

C h a r a c te r iz a t io n  o f  th e  ir r ita t io n  r e sp o n se  is o n e  o f  th e  s in g le  m o s t  
im p o r t a n t  c r ite r ia  in  th e se  s tu d ie s . U p  t o  th is  t im e , o n ly  th e  D ra iz e  
s c o r in g  p r o c e d u r e  a n d  s u b s e q u e n t  h is t o m o r p h o lo g ic a l  e v a lu a t io n  o f  
t is su e  p a t h o lo g y  h a v e  b e e n  a p p lic a b le . T h e  D ra iz e  s y s te m  is a n  a t 
t e m p t  t o  r e d u c e  s u b je c t iv e  e v a lu a t io n s  t o  n u m e r ic a l te rm s . M ic r o 
s c o p ic  e x a m in a t io n , a  c r it ic a l  a s p e c t  o f  th e  to t a l  a sse ssm e n t, h a s  se r io u s  
l im ita t io n s  in  te r m s  o f  d if fe r e n t ia t in g  s u b t le  d iffe r e n c e s  in  re sp o n se .

A  n ew  p r o c e d u r e  w a s e m p lo y e d  w h ich  q u a n t ita te s  th e  in f la m m a to r y  
ch a n g e s  a s s o c ia te d  w ith  ir r ita t io n  in  te r m s  o f  th e  flu id s  a n d  c e llu la r  
e le m e n ts  p re se n t  a t  th e  a p p lic a t io n  s ites . I t  r e fle c ts  th e  in c r e a s e d  
n u m b e r s  o f  e r y t h r o c y te s  p re se n t  d u e  t o  th e  in c r e a s e d  le a k a g e  th r o u g h  
th e  c a p illa r ie s  a n d  p o s s ib le  im p a ir e d  in te g r i ty  o f  th e se  v esse ls . F ra n k  
h e m o r rh a g e  is n o t  r e q u ire d  fo r  d e fin it io n . T h is  p r o c e d u r e  h a s  r e 
v e a le d  d iffe re n ce s  in  th e  tissu e  flu id s  w h e re  n o  d is cr e te  v is u a l e v id e n c e  
o f  e r y t h r o c y te s  h a d  b e e n  n o te d .

M e t h o d s

T h e s e  m o d if ie d  p r o c e d u r e s  w e re  d e s ig n e d  t o  a p p r o x im a te  n o rm a l 
u sa g e  p a tte r n s . A d u lt  a lb in o  r a b b it s  w e ig h in g  b e tw e e n  2 a n d  3 k g . 
w ere  d is t r ib u te d  in to  g r o u p s  o f  10 a n im a ls  e q u a lly  d iv id e d  as t o  sex .
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O n  th e  d a y  p r io r  t o  th e  in it ia t io n  o f  a p p lic a t io n s , th e  d o rsa l h a ir  w a s 
c l ip p e d  t o  a  le n g th  o f  %  t o  y±  in . w ith  an  e le c tr ic  c l ip p e r , ca re  b e in g  
ta k e n  t o  a v o id  n ic k in g  o r  a b r a d in g  th e  sk in . O n e  g r o u p  se r v e d  as th e  
c o n t r o l ,  r e c e iv in g  a ll p r e lim in a ry  p r e p a r a t io n s  w it h o u t  t r e a tm e n t . 
T h e  ¿ » -p h e n y le n e d ia m in e -r e so r e in o l ( P .P .D . - R . )  t y p e  d y e -p e r o x id e  m ix 
tu re  w a s  p r e p a r e d  in  a c c o r d a n c e  w ith  la b e l d ir e c t io n s , a ll d i lu t io n s  
b e in g  d is c a r d e d  a fte r  a  s in g le  u se . T w o  g r a d e d  c o n c e n t r a t io n s  o f  th e  
m ix tu r e  w e re  a p p lie d  w ith in  20  m in u te s  o f  p r e p a r a t io n . T h e  c o n t a c t

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

t im e  w a s  fix e d  a t  60  m in u te s . A t  th e  e n d  o f  th is  e x p o s u re  p e r io d , th e  
d y e  m ix tu r e  w a s  r in se d  o f f  w ith  lu k e w a rm  w a te r . F o u r  m illil ite r s  o f  a 
c o m m e r c ia l  s h a m p o o  in te n d e d  fo r  u se  a fte r  d y e  a p p lic a t io n  w a s  sp re a d  
o v e r  th e  d y e d  area , w o r k e d  in to  a r ich  la th e r , a n d  th e n  r in se d  w ith  lu k e 
w a r m  w a te r  u n t il  a ll t r a c e s  o f  la th e r  w e re  g o n e . T h e  r a b b it  w a s  th e n
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TABLE II
Primary Irritation Scores— Prolonged (6-hour) Daily Contact with P.P.D.-R. Dye +  H>0»

Multiple 
of Human

Dose
Rabbit

No.
0 7 14 21

Scores

0 1 0 0 0 0
2 0 0 0 0
3 0 0 0 0

lx 1 0 2 2 2
2 0 2 2 2
3 0 2 2 2

3x 1 0 2 2 2
2 0 2 2 2
3 0 2 2 2

10x 1 0 Died
2 0 2 2 2
3 0 2 2 2

t h o r o u g h ly  to w e l-d r ie d , a n d  a  w a r m  a ir  s tre a m , fr o m  a c o m m e r c ia l  3 0 0 - 
w a t t  h e a te r  e q u ip p e d  w ith  a fa n , w a s  d ir e c te d  o v e r  th e  r a b b it s  fo r  
a p p r o x im a te ly  f iv e  m in u te s . T h is  p r o c e d u r e  w a s  r e p e a te d  a ft e r  e a ch  
d a ily  a p p lic a t io n  o f  th e  te s t  m a te r ia l . T h e  e ffe c t iv e n e s s  o f  th is  tw o -  
s ta g e  d r y in g  w a s  d e m o n s tr a te d  b y  th e  s ig n if ic a n t ly  r e d u c e d  in c id e n c e  
o f  u p p e r  r e s p ir a to r y  d isea se  d u r in g  th e se  lo n g  te s t  p e r io d s . O n e -h a lf  
th e  a n im a ls  w e re  sa cr if ic e d  2 4  h o u r s , a n d  th e  r e m a in d e r  14 d a y s , a fte r  
th e  la s t  a p p l ic a t io n ;  n o  fu r th e r  tr e a tm e n t  w a s g iv e n  d u r in g  th e se  
te r m in a l p e r io d s .

P r io r  t o  s ta r t in g  t r e a tm e n t , a b a se  lin e  h e m o g r a m  in c lu d in g  h e m o 
g lo b in  c o n c e n t r a t io n ,  h e m a to c r it ,  p la te le t ,  a n d  to t a l  a n d  d if fe r e n t ia l 
le u k o c y t e  c o u n ts  w a s  o b t a in e d  o n  e a c h  a n im a l. In  a d d it io n , se m i- 
q u a n t ita t iv e  d e te r m in a t io n s  w e re  m a d e  fo r  sp e c if ic  g r a v it y ,  p H , g lu c o s e , 
p r o te in , a n d  m ic r o s c o p ic  e x a m in a t io n  o f  th e  se d im e n t  o f  u r in e . T h e s e  
w e re  r e p e a te d  p r io r  t o  te r m in a t io n  a ft e r  th e  la s t  a p p lic a t io n . A l l  
a n im a ls  th a t  d ie d  a n d  h a lf  th e  s u r v iv o r s , w h ic h  w e re  s a cr if ic e d  a ft e r  20  
a p p lic a t io n s , w e re  a u to p s ie d . N in e  tissu es , lu n g , h e a r t , liv e r , k id n e y s , 
sp le e n , p a n cre a s , th y r o id ,  g o n a d s , a n d  m a rr o w  w e re  e x a m in e d  m ic r o 
s c o p ic a l ly . T h e  p r o c e d u r e  w a s  r e p e a te d  o n  th e  s u r v iv o r s  14 d a y s  la te r , 
a n d  ta r g e t  o r g a n s  w e re  e x a m in e d .

D a ta  o b t a in e d  b y  th is  p r o c e d u r e  w e re  c o m p a r e d  t o  a  ser ies  in  w h ich  
th e  ty p ic a l  D ra iz e  p r o c e d u r e  w a s  fo l lo w e d . In  th is  series , a  c o m 
m e r c ia l ly  a v a i la b le  o x id a t io n  h a ir  d y e  s im ila r  t o  th a t  u s e d  in  th e  m o d i 
fie d  p r o c e d u r e  w a s u sed . G r o u p s  o f  10 r a b b it s  ( e v e n ly  d iv id e d  as t o



TABLE III
Primary Irritation Scores 1-Hour Contact with Graded Concentration H2O0

Rabbit No. Application No. 3 6
/c

9 12

Males
1 1 0 1 1 1

2 0 0 0 2
3 0 0 0 1
4 1 1 2 1
5 1 1 2 1
6 H H H H

O 1 1 1 1 1
2 0 0 0 0
3 0 0 0 0
4 1 1 1 1
5 H H H H
6 H H H H

3 1 1 1 1 2
2 0 1 1 1
3 0 2 1 2
4 2 2 2 2
5 1 1 1 2
6 1 1 1 1

4 1 1 2 2 2
2 0 1 2 1
3 1 1 1 1
4 1 1 1 2
5 H H H H
6 H H H H

5 1 1 0 1 2
2 0 1 1 2
3 1 2 2 2
4 1 1 2 2
5 H H H H
6 H H H H

6 1 1 0 2 2
2 0 1 0 2
3 1 2 2 2
4 2 2 2 2
5 1 1 1 2
6 H H H H

l 1 0 0 0 1
2 1 1 1 1
3 1 1 2 2
4 1 1 1 1
5 1 1 1 1
0 H H H H

8 1 1 1 2 1
2 1 1 1 2
3 0 2 1 2
4 2 2 2 2
5 1 1 1 1
6 H H H H

H = Indicates that hair regrowth was intense. No reading was made.



SAFETY TESTING OF HAIR DYE PREPARATIONS 753

sex ) w e ig h in g  2 t o  3 k g . w e re  p r e p a r e d  24  h o u r s  p r io r  t o  s ta r t  o f  a p p l ic a 
t io n . T h e  e n tire  d o r s a l s u r fa c e  w a s  c lo s e ly  c l ip p e d  b y  m e a n s  o f  an  
e le c t r ic  c lip p e r , r e m o v in g  as m u c h  h a ir  as p o s s ib le  w h ile  a v o id in g  
n ic k in g  o r  a b r a d in g  o f  th e  sk in . T h e  P .P .D . - R .  d y e -p e r o x id e  m ix tu r e s  
w e re  p r e p a r e d  in  a c c o r d a n c e  w ith  th e  la b e l in s t r u c t io n s  a n d  a p p lie d  fiv e  
d a y s  a  w e e k  fo r  s ix  h o u r s  t o  th e  b o d y  su r fa c e  u n d e r  p la s t ic  s le e v e s , 
fo l lo w in g  w h ich  th e  s le e v e s  w e re  r e m o v e d . T h e  e x ce ss  w a s w ip e d  o ff  
w it h o u t  s h a m p o o in g . S k in  s c o r e s  w e re  r e a d  d a ily . T h e  p h y s io lo g ic a l  
s ta tu s  o f  th e  r a b b it s  w a s  d e te r m in e d  p r io r  t o  a n d  a fte r  th e  la s t  a p p l ic a -

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

— Days
Dose Factor No. of Rabbits 0 21 Net Gain

0 5M 2 .3 -2 .6  2 .4 -3 .0 0-1.1
5F 2 .5 -3 .7  2 .7 -3 .9 0-0 .9

lx 5M 2 .4 -2 .7  2 .8 -3 .0 0 .3 -0 .6
5F 2 .4 -2 .9  2 .7 -3 .3 0 .5 -0 .7

2x 5M 2 .2 -2 .8  2 .5 -3 .0 0 .3 -1 .1
5F 2 .3 -2 .9  2 .7 -3 .5 0 .3 -0 .7

TABLE V
Body Weights— Prolonged Contact with P.P.D.-R. Dye +  H2O

Multiple of 
Human Dose“ 0

Days —' 
21 Net Gain

0 1.9-2 .1 2 .3 -2 .6 0 .2 -0 .7
lx 1 .7 -2 .3 1 .8 -2 .5 - 0 .5 -0 .6
3x 2 .4 -2 .6 2 .4 -2 .8 - 0 .2 -0 .4

lOx 1.8 -2 .6 2 .0 -2 .7» 0 .1 -0 .2

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

t io n .  B lo o d  a n d  u rin e  e x a m in a t io n s  w e re  m a d e  as a b o v e  d e s c r ib e d . 
T h e  a n im a ls  w e re  e x a m in e d  d a ily , a n d  u n u su a l s ign s  w e re  r e c o r d e d . 
T h e y  w e re  s a c r if ic e d  b y  o v e r -b a r b it a l iz a t io n  a t  th e  e n d  o f  th e  2 1 s t  d a y  
a ft e r  15 te s t  e x p o s u r e s  o r  a t  35  d a y s , e x a m in e d  g r o s s ly  a t  n e c r o p s y ,  a n d  
t issu e s  a n d  o r g a n s  e x a m in e d  m ic r o s c o p ic a l ly  w ith  p a r t ic u la r  e m p h a s is  
b e in g  p la c e d  o n  th e  sk in  a n d  a d n e x a l areas .

F r o m  th e  o b s e r v a t io n s  m a d e  u p o n  th e  d if fe r e n t ia l p a t te r n  o f  e r y 
th e m a  a n d  in je c t io n  o f  th e  v a s c u la r  n e tw o r k  o f  th e  d e r m a l su r fa c e , it  
w a s  a s ce r ta in e d  th a t  th e  g ro ss  s c o r in g  o f  th e  e p id e r m a l s u r fa c e  fa ile d  
t o  r e f le c t  a p p a r e n t  d iffe r e n c e s  b e tw e e n  p r o d u c t s  o r  g r a d e d  c o n c e n t r a -
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t io n s  o f  a  p r o d u c t .  T o  d if fe r e n t ia te  th e se  e ffe c ts , a  m o r e  d e f in it iv e  
m o d if ic a t io n  o f  th e  A s c h e im  (2 )  m e t h o d  w a s  u se d . A t  a u to p s y ,  th e  sk in  
w a s  im m e d ia te ly  s t r ip p e d , a n d  p lu g s  4  m m . in  d ia m e t e r  w e re  ta k e n , 
u s in g  a  c a r b id e  s te e l p u n c h  o r  a  u te r in e  b io p s y  fo r c e p s . T h is  p u n c h  
b io p s y  m a te r ia l w a s  th e n  p la c e d  in  I N  N a O H  fo r  d ig e s t io n  o v e r n ig h t  
a n d  e x a m in e d  fo r  a lk a lin e  h e m a t in  c o n t e n t  th e  n e x t  m o r n in g . T h e  re -

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

+  H2O2

None P.P.D. R. Dye +  H2O2

--------------------- Dose, m l./kg./day-----------------
--------0------- - -------- 2------- - --------4-------
5M 5F 5M 5F 5M 5F 

Organ and Findings Incidence

Lungs
Interstitial inflammation 
Focal chronic inflammation 
Focal acute congestion 
Focal thickening of pleura 

Kidneys
Focal chronic inflammation 

Testes
Occasional abnormal germinal epithelial cell 

Brain
Perivascular cuffing 

Skin— Treated
Chronic inflammation in dermis, focal 
Epidermal thickening 
Hyperkeratosis 
Epidermal inflammation 
Acute inflammation in dermis 
Abscess in keratotic layer 
Dermal fibrosis 
Edema in dermis
Atrophy of adnexal structures in dermis 
Acute and chronic ulceration in dermis

2 2
2 2

1

2

1

1

1

1

1 1 1
1 1 1 1

1 1
1

1 1 1
1 1 2 1

1 1 2

1
1

2

Only positive findings are shown.

su its  c o u ld  b e  e x p re s se d  in  te r m s  o f  k n o w n  e r y t h r o c y t e  c o u n ts  (F ig . 1) 
o r  c o m p a r e d  a g a in s t  s ta n d a r d  c u r v e s  fo r  h e m o g lo b in  a n d  e x p re s se d  as 
m g . p e r  100 g. o f  sk in . T h e  la t te r  a lte r n a t iv e  w a s  p r e fe rr e d .

F o u r  g r a d e d  c o n c e n t r a t io n s  o f  a q u e o u s  h y d r o g e n  p e r o x id e  s o lu t io n s  
o f  3 , 6 , 9, a n d  1 2 %  (e q u iv a le n t  t o  10, 2 0 , 3 0 , a n d  4 0  v o lu m e s  p e r  c e n t )  
w e re  a p p lie d  t o  g r o u p s  o f  10 r a b b it s  e a ch . T h e s e  m a te r ia ls  w e re  a p p lie d
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TABLE IX
Incidence and Severity of Histopathological Findings“ in Rabbits'* Prolonged (6-hour) Daily 

Contact with P.P.D.-R. Dye +  H2O2

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

0 1 3 10
Organ and Findings Incidence

Liver
Focal acute necrosis
Focal lymphocytic accumulation 1

1

Kidneys
Focal chronic pyelonephritis 
Chronic interstitial nephritis 1

1

Marrow
Congestion 1

Skin— U ntreated 22+, 13 + P + 22 +
Epidermal thickening 

Skin—Treated
p  +

Chronic inflammation in dermis 21 + 12+ 24+ 22 +
Epidermal thickening p  + p + 3J +
Hyperkeratosis u+ 22+ p + 33 +
Acute inflammatory dermis 13+, J4 +
Abscess in keratis layer P+ !4 + 13 +
Dermal fibrosis 24+ J5 + 22 + 25 +
Telangiectasia in dermis p  + p  + ]_4 +
Abscess in hair follicle D +
Atrophy of adnexal structures in dermis 
Foreign body material in dermis 
Diffuse necrosis in epidermis

p + 35 +
1
2

Early ulceration 1

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

o n c e  w e e k ly  fo r  s ix  w e e k s  u s in g  a  o n e -h o u r  c o n t a c t  p e r io d . T h e  sk in  
w a s  s t r ip p e d  a t  a u to p s y ,  a  sa m p le  p r e p a r e d  fo r  m ic r o s c o p ic  e x a m in a 
t io n  a n d  a n o th e r  p r e p a r e d  fo r  h e m o g lo b in  a n a ly s is .

In  a n o th e r  series , g r o u p s  o f  r a b b it s  w e re  p la c e d  o n  te s t  t o  c o m p a r e  
th e  re su lts  a ft e r  4 8 -h o u r s  o r  t w o  a p p lic a t io n s , e a ch  o f  o n e  h o u r ’s d u r a 
t io n . A  th ir d  c o m p a r is o n  w a s  b a s e d  o n  a  s in g le  a c u te  c o n t in u o u s  2 4 - 
h o u r  a p p lic a t io n  o f  fo u r  c o m m e r c ia l  o x id a t io n  d y e s  p u r c h a s e d  o n  th e  
o p e n  m a r k e t  a n d  o f  a  v e h ic le  c o m m o n  t o  e a c h  o f  th e  b a se s . T h e s e  
te s ts  w e re  te r m in a te d  im m e d ia te ly  a ft e r  th e  p e r io d  o f  a p p lic a t io n , a n d  
th e  s ite s  w e re  tr e a te d  in  th e  m a n n e r  d e s c r ib e d .

R e s u l t s

P r im a r y  ir r ita t io n  s c o r e s  are  s h o w n  in  T a b le  I I  fo r  th e  d a ily  s ix -h o u r  
c o n t a c t .  T h e  m a x im u m  sc o r e s  w e re  2 a n d  in d ic a t iv e  o f  s l ig h t  e r v -



SAFETY TESTING OF HAIR DYE PREPARATIONS

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

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

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

T A B L E  X
Incidence— Peroxide Studies, 1-Hour Contact Histopathological Findings in Skin“

Findings 3
Per cent H 20 2 

6  9 1 2

Chronic inflammation in dermis 1 + 4 2 3 3
2 + i
3 + 1

Epidermis thickening 1 + 1 1

Epidermis inflammation 1 + 1

Hyperkeratosis 1  + i 1

Epidermis abscess 1 + 1

Dermal abscess 1  + 1

Dermal fibrosis 1 + 3
2  + i

° Tw o groups of 6  rabbits, eacli treated with each concentration.

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

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

TA B LE  X I
Hemoglobin Concentration in Skin Peroxide Studies, 1-Hour Contact

H 2O2 Concentration, %,
Untreated 3 6 9 1 2

60 230

m g . / 1 0 0  g. 
Males 

550 520 330
2 0 180 230 640 840
1 0 270 2 0 2 2 0 350
60 230 2 1 0 2 0 330
30 270 270 250 710
1 0 240 240 470 290
2 0 230 290 350 290
60 460 340 310 360

50 370
Females

230 180 250
2 0 510 580 350 430
90 270 320 2 2 0 170
1 0 230 230 250 340
2 0 2 2 0 300 230 170
1 0 240 2 1 0 380 270

< 1 0 2 0 0 2 0 0 2 0 0 270
2 0 2 2 0 500 320 400

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

The blood hemoglobin levels in the 3, 6, and 9%  H 20 2 groups did 
not differ from each other. The results of the hemoglobin determina
tions in the skin biopsies (Table X I) did reveal a significant difference 
(p  =  0.05) between the groups receiving 3 and 12%  H 20 2. This is in 
contrast to the histopathological findings (Table X ), where the incidence 
of these findings failed to indicate any differences related to the con
centration of peroxide.

T A B L E  X II
Comparison of Hemoglobin Values in Rabbit Skin at 48 Hours

'
Depilated Depilated and Clipped in.
(no wash) Abraded (no wash) (wash at 1  hour)

m g . / 1 0 0  g.
1630 2830 1330
2170 3550 860
2350 3380 950

Means 2050 3250 1050

T A B L E  X III
Erythrocyte Counts ( X  10s) Estimated from Alkaline Hematin Analysis o f Skin Plugs

(R abbit)

Dye sample —► 1" 2 3 4 5
pH — 9. 0 9. 7 9. 5 8 . 8 9. 3

67 .5 95 .0 83 .0 86 .5 85 .0
48 .5 90 .0 74.0 77 .5 98 .7
40 .5 83 .0 85.0 81.3 91.3
44 .0 73 .0 73.0 83 .0

Means 51.0 85.2 81 .0 79.6 89 .6

Saline, pH 8 ,0 9 .0 7 .0

67 .5 62.5 56.3
41 .0 48 .0 42 .5
33.7 46.3 42.5

Means 47 .4 52.1 45.3

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

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

T o ascertain whether these alkaline hematin determinations are

SK IN  PUN CH

mascerated with 
ionic buffer

centrifuged

Supernatant

dialyzed

I--------
Residue

~  1 
Dialysate con 

tains no Fe
lyophilized 

25%  Suspension

~ 1
Normal electro
phoretic pattern 
for hemoglobin

Normal electro
phoretic pattern 
for serum
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indicative of the presence of blood p er se or some foreign protein asso
ciated with injury, electrophoretic separations were made. The flow 
diagram for the procedure is shown in the scheme on page 760. N o evi
dence of any unnatural or foreign protein was observed. The presence of 
hemoglobin protein was demonstrated by direct comparisons with an 
external standard.

D is c u s s io n  a n d  S u m m a r y

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

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

(Received M ay 20, 1965)

R e f e r e n c e s

(1) Draize, J. H., A p p r a is a l  o f  the S a fe ty  o f  C hem icals, Foods, D ru g s  and C osm etics. Associa
tion of Food Drug Officials o f the United States, Editorial Office, Baltimore, Md. (1959), 
p. 46.

(2 ) E. Ascheim, A m . J . P h y s io l., 206, 327 (1964).
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P r i n c i p l e s  o f  C o n s u m e r  P r o d u c t  

T e s t i n g

JEAN F. CAU L, P h .D , and SH IR LE Y  A. R A Y M O N D , B.S.*

P resen ted  M a y  J, 1 9 6 5 , N e w  Y ork  C ity

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

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

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

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

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

T e s t s  I n v o l v in g  C o n s u m e r s  

M a rk et T ests

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

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

C on su m er T estin g

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

C onsum er P roduct Testing

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

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

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

C o m p o n e n t s  o f  C o n s u m e r  P r o d u c t  T e s t in g

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

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

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

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

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

D ifferen t S a m p les to be Tested

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

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

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

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

U se P erio d

In food testing if only a simple “ y es /n o ,”  “ g o /n o -go ”  kind of result 
is needed, a product may be subjected to “ one-shot”  testing. This type 
of test is usually conducted in trafficked areas, such as a store, county 
fair, or bus terminal. This test resembles the man-in-the-street opinions 
poll. Persons who happen to pass by and who have the time and inclina
tion are invited to participate. Often they are asked to choose between 
two samples on a preference basis. Considerable numbers of consumers 
can be reached by such a test method, but it should be remembered that 
the data relate only to first impressions.

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

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

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

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

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

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

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

R e q u is it e s  o f  P il o t  C o n s u m e r  P r o d u c t  T e s t in g

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

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

T h e D iscrim in a tin g -C om m u n ica tin g  P a n el

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

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

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

Size of panels may be as small as 25 persons or families and as large 
as 100 persons or families. Since the size of the A .D .L . panels is not 
large, these tests are called pilot tests. The roster from which panelists 
are usually selected consists of the families of A .D .L . Cambridge em
ployees who have expressed their desire to participate in product tests. 
M ost of them have lived in the area more than five years. Naturally, 
then, the first question to face is: Is this a regional panel? The answer 
generally is “ N o.”

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

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

P rerequ isites

T o plan a proper test— that is, to select the consumer panel, to decide 
how often the product should be used and for how long, to choose the 
method of obtaining responses from the panel, to develop instructions 
for the consumers, and to anticipate the terminology they might use— the 
designers of these tests charge themselves with two responsibilities: to 
be sure of the purpose of the test and to be sure of the test product’s 
properties.

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

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

Having completed the Flavor Profile, the panel members will work to 
produce a use profile. For a soft drink, they would drink (as opposed 
to taste) a bottleful of the beverage in much the same way that con
sumers will— for example, gulp it down, pour it over ice, let it warm up in 
the glass, and drink it from the bottle. The value of a use profile is
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incalculable. It bridges the gap between the technical analysis and the 
consumer responses, so that the test operators will be able to relate con
sumers’ descriptive terms to the use profile and finally to the technical 
or flavor analysis. T o  report consumer findings to the product devel
oper, one must be able to speak in his technical terms.

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

T h e T estin g  Situ ation

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

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

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

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

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

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

In terpreta tion  o f  C onsum er R esponses

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

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

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

Thus, it is possible to relate consumer findings to laboratory measure
ments in order to draw up a product’s specifications in meaningful techni
cal terms. If the basic principles of good testing are followed when dis
criminating consumers make up the test panel, a product that fails to 
pass a consumer product test can be purposefully modified; and a prod
uct that passes is ready to be turned over to the marketing people.
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K e t o n e s  w i t h  S k i n  a n d  A m i n o  A c i d s *
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Synopsis— The reaction of dihydroxyacetone and various a-hydroxy methyl ketones with 
callus, amino acids, and bovine serum albumin has been investigated. The reaction of callus 
and amino acids with «-hydroxym ethyl ketones to produce colored products appears to be a 
general one. In addition, there is a suggestion that the reaction is enhanced if electron with
drawing groups are attached to the «-hydroxym ethyl ketone. The failure of various ana
lytical schemes to detect the presence of these ketones in callus suggests that although in 
some cases relatively intense color is produced very little material has actually reacted with 
the callus.

I n t r o d u c t io n

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

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

* A contribution from The Toni Company, a Division of The Gillette Company, Chicago,
11 1.

** Gillette Medical Research Institute, 6221 North Capitol St., N. E., Washington, D. C. 
20011.
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E x p e r i m e n t a l  a n d  R e s u l t s

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

T A B L E  I
The Reaction of Amino Acids with «-H ydroxym ethyl Ketones on Filter Paper

Proline Norvaline Threonine Isoleucine «-Alanine Glycine

Dihydroxyacetone
1 day no color It. brown V. It.

brown
It. brown It.

brown
brown

4 days no color dk. brown dk.
brown

dk.
brown

dk.
brown

brown

Phenacyl alcohol
1  day no color It. yellow no color no color no color no color
4 days no color yellow yellow yellow yellow yellow

^-Bromophenaeyl
alcohol

1 day no color trace golden no color no color no color no color
4 days no color gold-yellow gold-

yellow
gold-

yellow
gold-

yellow
gold-

yellow
Hydroxyacetone

1  day no color It. tan no color no color no color no color
4 days no color tan tan tan tan tan

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

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

In a second type of experiment 5 ml. of a 1%  solution of the « -h y 
droxymethyl ketone in ethanol was added to  0.05 g. of each of the various 
amino acids, and the mixtures were allowed to stand overnight. The 
alcohol was evaporated on a steam bath, and the color produced was ob 
served. While the end products were deeply colored, the color was not 
formed until the samples were heated. The results are presented in 
Table III.
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T A B L E  II
The Reaction of Amino Acids with «-H ydroxym ethyl Ketones on Filter Paper

Tim e for Reaction with

Aspartic Glutamic
Ketone Derivative Glycine «-Alanine /3-Alanine Acid Acid Arginine

p-Nitrophenaejd alcohol hrs. hrs. min. days days min.
Phenaeyl alcohol hrs. hrs. min. days days min.
/>-Bromphenacyl alcohol* days days hrs. hrs.
p-Dimethylaminophenacyl days days days days

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

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

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

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

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

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

2. Comparison of the U.V. spectra of thin sheets of skin (carefully 
removed from the backs of sunburned subjects), before and after treat-
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T A B L E  III
The Reaction of Amino Acids with «-H ydroxym ethyl Ketones ill Solution

Alanine Phenyl Alanine Cystine

Dihydroxyacetone brown liquid 
Hydroxyacetone brown liquid 
Phenacyl alcohol tan solid 
p-Bromophenacyl pink solid 

alcohol

brown liquid 
brown liquid 
yellow solid 
gold solid

yellow solid 
yellow solid 
white solid 
white solid

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

T A B L E  IV
Colors of Callus Samples Treated with «-H ydroxym ethyl Ketones

Untreated Callus

Callus Pretreated 
with

Formaldehyde

Dihydroxyacetone 
Hydroxyacetone 
Phenacyl alcohol 
p-Bromophenacyl alcohol 
p-Hydroxyphenacyl alcohol 
p-Nitrophenacyl alcohol

p-Dimethylamino phenacyl 
alcohol

3,5-Dichloro-4-hydroxy- 
phenacyl alcohol

dark brown
light tan
light yellow
yellow-gold
v. It. tan
dk. yellow-brown

no color

light tan

no color 
no color 
no color 
no color 
no color 
light 

yellow

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

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

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

4. A measure of the extent of reaction could be obtained if the a-hy
droxymethyl ketone had some functional group which could be easily 
determined. A  callus sample that had been treated with p-bromophen- 
acyl alcohol (and was deeply colored) was submitted to halogen analysis 
along with a control sample of callus. N o differences were obtained 
between samples.

Samples of hair treated with /;-bromophenaey 1 alcohol were also
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analyzed for bromine. The amount of bromine in these samples was too 
low to be detected.

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

D i s c u s s i o n

The reaction of callus and amino acids with «-hydroxym ethyl ketones 
to produce colored products appears to be a general one, and the rate of 
reaction appears to be related to the concentration of reagents. In 
addition, there is a suggestion that the reaction is enhanced (as judged 
by  the intensity of the colors produced) if electron withdrawing groups 
are attached to the «-hydroxym ethyl ketone. Thus, the order of de
creasing color intensity of treated callus was />-nitrophenacyl alcohol, 
/vbromophenacyl alcohol, phenacyl alcohol and />-hydroxyphenacy 1 
alcohol. In addition, it was noted that of the «-hydroxym ethyl ketones 
reacted with bovine albumin only /^-dimethyl amino phenacyl alcohol 
was without effect on its color and solubility. If the color formations 
were related to a Maillard type of reaction (8) (as suggested by the fact 
that removal of amino groups with formaldehyde blocked the reaction), 
such an activating effect would be predicted for electronegative groups.

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

The failure of the various analytical schemes to detect the presence 
of the reacted «-hydroxym ethyl ketones on callus suggests that, although
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in some eases relatively intense color was produced, very little material 
had actually reacted with the callus. It was observed, however, that in 
all cases where colored products were formed it was impossible to remove 
the color from the keratin by simple washing procedures.

(Received July 16, 1965)
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Synopsis— A method is presented for the analysis of some non-ionic surface active agents by 
gas chromatography. The components of these agents are converted to their volatile tri
methyl silyl ether derivatives prior to analysis by  reaction with hexamethyldisilazane and 
trimethylchlorosilane. The volatile derivatives of the surface active agents may then be 
easily separated by  gas chromatography. This procedure has been found to be applicable 
to a variety of glycol esters and sorbitan esters which are frequently utilized in cosmetic and 
toiletries formulations. In addition, the method could be utilized to provide information 
concerning the chemical properties of a surface-active agent. Rapid analysis for mono-ester 
and di-ester concentrations, free glycol, and fatty acid composition is possible through use of 
this technique.

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

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

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

There has been some research into the use of gas chromatography for 
the analysis of glycol esters. Triglycerides have been analyzed directly 
by  high-temperature gas chromatography (11). However, the mono 
and diglycerides cannot be analyzed without conversion to a non-polar



IDENTIFICATION OF SURFACE ACTIVE AGENTS 785

derivative. The high boiling point and high polarity caused by  the 
presence of one or more hydroxyl groups make it impossible to get good 
results by gas chromatography on the parent substance. Monoglycerides 
have been analyzed after conversion to allyl esters by a dehydration 
reaction (12). This method is applicable to glyceryl mono-esters only. 
Other work has been performed after converting the free hydroxyl groups

F igu re  2. T op : Diethylene glycol monostearate in pyridine; Bottom : Diethylene glycol
monostearate after trimethylsilylation

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

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

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

F igu re 3. T op : Ethylene glycol monostearate in pyridine; Bottom : Ethylene glycol
monostearate after trimethylsilylation

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

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

P rep a ra tion  o f  D eriva tives

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

G a s C h rom atograph y

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

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

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

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

monomyristate. The composition of the monoesters is indicative of the 
fatty acid composition of the glyceryl ester. Peaks D, E, and F are di
ester peaks. Peak D is the dipalmitate; peak F is the distearate. The 
peak between these is due to the mixed ester of palmitic and stearic acids. 
These three peaks have been found to be in the expected ratio for the 
random combination of stearic and palmitic acids with glycerin. This
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c h r o m a to g r a m  to g e th e r  w ith  th e  c h r o m a to g r a m  o f  th e  g ly c e r y l  m o n o 
s te a ra te  in  p y r id in e  p r o v id e  fo r  a n  a b s o lu te  id e n t i f ic a t io n  o f  th is  m a t e 
r ia l.

G ly c e r y l  e ste rs  o f  o th e r  f a t t y  a c id s  are  a lso  r e a d ily  id e n t if ia b le  b y  th is  
te c h n iq u e . I t  is s im p le  t o  d is t in g u is h  g ly c e r y l  m o n o s te a r a te  p r e p a r e d

Figure 5. Sorbitan monopalmitate (Arlacel 40) after trimethylsilylation

Figure 6. Sorbitan monostearate (Arlacel 60) after trimethylsilylation

fr o m  p r e s s e d  s te a r ic  a c id  a n d  th a t  p r e p a r e d  fr o m  h y d r o g e n a te d  ta llo w  
fa t t y  a c id s . U n d e r  th e  c o n d it io n s  o f  a n a ly s is  u t i l iz e d  in  th is  s t u d y  th e r e  
is n o  s e p a r a t io n  o f  th e  a -  a n d  /3 -m o n o g ly ce r id e s . H o w e v e r ,  a c c o r d in g  t o  a  
r e c e n t  p u b lic a t io n  (1 6 ) it  is  p o s s ib le  t o  s e p a ra te  th e se  c o m p o u n d s  u s in g  
a n  e th y le n e  g ly c o l  s u c c in a te  c o lu m n . T h is  c o lu m n  h a s  th e  d is a d v a n ta g e
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Figure 7. Sorbitali mono-oleate (Arlacel 80) after trimethylsilylation

Figure 8. Laurie acid diethanolamide after trimethylsilylation

o f  c o m p a r a t iv e ly  lo w  t e m p e r a tu r e  s ta b il it y , s o  i t  c a n n o t  b e  u s e d  f o r  
a n a ly s is  o f  th e  d i-e s te r  c o m p o n e n ts .

F ig u r e  2  sh o w s  a  c o m p a r is o n  o f  th e  c h r o m a to g r a m s  o f  d ie th y le n e  
g ly c o l  m o n o s te a r a te  b e fo r e  a n d  a fte r  t r im e th y ls i ly la t io n . O n e  im m e d i
a t e ly  n o t ic e s  th e  fa c t  th a t  p e a k s  D , E , a n d  F  h a v e  id e n t ic a l  r e te n t io n
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t im e s  in  b o t h  c h r o m a to g r a m s . T h e s e  p e a k s  are  a s s ig n e d  t o  th e  d i-e s te r s  
p r e s e n t  in  d ie th y le n e  g ly c o l  m o n o s te a r a te . T h e s e  c o m p o u n d s  h a v e  n o  
a v a i la b le  h y d r o x y l  g r o u p s  a n d , th e r e fo r e , d o  n o t  r e a c t  w ith  h e x a m e th y l-  
d is ila za n e . T h e  fa c t  th a t  th e se  c o m p o n e n t s  are  id e n t ic a l  in  th e  t w o  
c h r o m a to g r a m s  c o n fir m s  th e  fa c t  th a t  th is  is a  m ix tu r e  o f  th e  d i-e s te rs  
d e r iv e d  fr o m  d ie th y le n e  g ly c o l .  T h e  m o n o -e s te r  c o m p o n e n t s ,  p e a k s  B  
a n d  C , w h ic h  s t ill c o n t a in  a  h y d r o x y l  g r o u p  d o  s h o w  a  c o n s id e r a b le  
ch a n g e  o n  t r im e th y ls i ly la t io n . P e a k  A  is d u e  t o  fr e e  d ie th y le n e  g ly c o l .

F ig u r e  3 s h o w s  a  c o m p a r is o n  o f  th e  c h r o m a to g r a m s  fo r  e th y le n e  g ly c o l  
m o n o s te a r a te  b e fo r e  a n d  a ft e r  r e a c t io n  w ith  h e x a m e th y ld is i la z a n e . In  
th is  ca se , th e  d i-e s te r  p e a k s  C , D , a n d  E  are  id e n t ica l in  b o t h  c h r o m a t o 
g ra m s. P e a k s  A  a n d  B , d u e  t o  th e  m o n o -e s te r , are a lso  a lm o s t  th e  
sa m e  in  b o t h  ca se s . T h is  is d u e  t o  th e  r e la t iv e ly  n o n -p o la r  c h a r a c te r is t ic  
o f  th e  m o n o -e s te r  o f  e th y le n e  g ly c o l  m o n o s te a r a te . H o w e v e r , th e r e  are  
c h a n g e s  th a t  h a v e  o c c u r r e d  in  th e  m o n o -e s te r  p e a k s , b e fo r e  a n d  a ft e r  
t r im e th y ls i ly la t io n . T h e  r e te n t io n  t im e s  o f  th e  tw o  u n r e a c te d  c o m p o 
n e n ts  are  s l ig h t ly  lo n g e r  th a n  th o s e  o f  th e ir  c o u n te r p a r ts  in  th e  b o t t o m  
c h r o m a to g r a m . In  a d d it io n ,  th e  r e a c te d  m o n o -e s te r s  s h o w  a c o n s id e r a 
b ly  g re a te r  re sp o n se  fo r  th e  sa m e  sa m p le  size . E v e n  th o u g h  th e  p e a k s  
h a v e  n o t  u n d e r g o n e  th e  c o n s id e r a b le  ch a n g e s  s h o w n  in  th e  o th e r  e x a m 
p le s , it  is st ill a p p a r e n t  th a t  so m e  r e a c t io n  h a s  ta k e n  p la ce . T h e r e  is  n o  
fr e e  e th y le n e  g ly c o l  p e a k , s in ce  th e  d e r iv a t iv e  o f  th is  c o m p o n e n t  is s o  lo w  
b o i l in g  it  is n o t  r e s o lv e d  fr o m  th e  p y r id in e  u se d  as a s o lv e n t .

T h e  th r e e  g ly c o l  s te a ra te s  sh o w n  th u s  fa r  ca n  b e  e a s ily  d is t in g u is h e d  
b y  th e ir  c h r o m a to g r a m s . N o t  o n ly  is th e re  a d iffe r e n c e  b e tw e e n  th e ir  
r e sp o n se  b e fo r e  a n d  a fte r  t r im e th y ls i ly la t io n , b u t  in  a d d it io n  th e re  are 
d if fe r e n c e s  in  th e  r e te n t io n  t im e s  o f  th e  v a r io u s  c o m p o n e n t s  w h ich  
p r o v id e  fo r  a b s o lu te  id e n t i f ica t io n .

I t  ca n  b e  r e a d ily  seen  th a t  th r o u g h  th e  use o f  c a lib r a t io n  s ta n d a r d s  it 
s h o u ld  b e  p o s s ib le  t o  a n a ly z e  th e se  g ly c o l  s te a ra te s  q u a n t i ta t iv e ly  fo r  
fre e  g ly c o l ,  m o n o -e s te r s , a n d  d i-e s te r  c o n c e n t r a t io n . P r e s e n t ly  u se d  
m e th o d s  fo r  g ly c o l  a n d  m o n o -e s t e r  are ra th e r  le n g t h y  w e t  c h e m ic a l 
p r o ce d u r e s . T h e r e  is n o  d ir e c t  q u a n t ita t iv e  m e t h o d  fo r  d i-e s te r  c o n t e n t  

c o m m o n ly  in  u se . T h e  d i-e s te r  c o n t e n t  c o u ld  b e  an  im p o r t a n t  fa c t o r  in  

th e  p e r fo r m a n c e  o f  a  su r fa ce  a c t iv e  a g e n t , su ch  as g ly c e r y l  m o n o s te a r a te
O th e r  g ly c o l  e ste rs  th a t  h a v e  b e e n  s tu d ie d  b y  th is  p r o c e d u r e  in c lu d e  

d ie th y le n e  g ly c o l  m o n o -o le a te ,  p r o p y le n e  g ly c o l  m o n o s te a r a te , d ie t h y l 
en e  g ly c o l  m o n o la u r a te , d ig ly c e r o l  m o n o s te a r a te , t r ig ly c e r o l  m o n o 

s te a ra te , a n d  d e c a g ly c e r o l  m o n o s te a r a te . In  e a c h  ca se  th e  su r fa ce
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a c t iv e  a g e n t  c o u ld  b e  r e a d ily  id e n t if ie d  b y  its  c h r o m a to g r a m , w h ic h  w a s 
d is t in g u is h a b le  fr o m  a n y  o th e r  g y lc o l  ester.

S e v e ra l s o r b ita n  e ste rs  h a v e  b e e n  in v e s t ig a te d  b y  th is  te c h n iq u e . 
F ig u r e  4  s h o w s  a  c o m p a r is o n  o f  th e  c h r o m a to g r a m s  fo r  s o r b ita n  m o n o -  
la u ra te  (A r la c e l  2 0 ) b e fo r e  a n d  a fte r  t r im e th y ls i ly la t io n . T h e  A r la c e l  20  
is  b r o k e n  d o w n  in to  a  la rg e  n u m b e r  o f  c o m p o n e n t s .  P e a k s  A  a n d  B  
re p re s e n t  th e  m a in  c o m p o n e n t s  o f  fre e  s o r b ita n . P e a k  A  is p r o b a b ly  th e  
h e x id e  o r  f iv e -m e m b e r e d  r in g  d e h y d r a t io n  p r o d u c t  o f  s o r b ito l.  P e a k  B  
h a s  b e e n  a ss ig n e d  as th e  h e x ita n  o r  s ix -m e m b e r e d  r in g  d e h y d r a t io n  
p r o d u c t .  T h is  p a t te r n  is r e p e a te d  w ith  so m e  m in o r  m o d if ic a t io n s  in  
e a ch  o f  th e  s o r b ita n  e s te r  c o m b in a t io n s .

In  th e  e x a m p le  sh o w n , th e  fa t t y  a c id  c o m p o n e n t  is la u r ic  a c id . N o  
a t te m p ts  h a v e  b e e n  m a d e  th u s  fa r  t o  m a k e  a n y  d e fin ite  a s s ig n m e n ts  t o  
th e se  p e a k s . F o r  th e  p u r p o s e  o f  th is  in v e s t ig a t io n  it  is s ig n if ic a n t  t o  
n o te  th e  d iffe r e n c e s  a m o n g  th e  s o r b ita n  e ste rs  a n d  use th e se  d a ta  as a 
m e t h o d  o f  id e n t i f ica t io n . T h e  d iffe r e n c e s  b e tw e e n  A r la ce ls  20 , 40 , 60 , 
a n d  8 0  a re  a p p a r e n t  a ft e r  c o m p a r is o n  o f  F ig s . 5, 6, a n d  7 w ith  F ig . 4.

I t  is a lso  a p p a r e n t  th a t  th is  g a s  c h r o m a to g r a p h ic  m e t h o d  c o u ld  b e  an  
im p o r t a n t  t o o l  in  th e  e lu c id a t io n  o f  th e  c o m p o s it io n  o f  th e se  s u r fa c e -  
a c t iv e  a g e n ts . T a b le  I g iv e s  a  lis t in g  o f  th e  r e la t iv e  r e te n t io n  t im e s  o f  
th e  m a jo r  p e a k s  o f  e a ch  o f  th e  g ly c o l  e ste rs  a n d  s o r b ita n  e ste rs  r u n  b y  
th is  te c h n iq u e . I n  e a ch  ca se  th e r e  is n o  p r o b le m  in  id e n t i f ic a t io n  o f  th e  
su r fa c e  a c t iv e  a g e n t  fr o m  its  d e fin it iv e  c h r o m a to g r a m .

T h e  tr im e th y ls i ly la t io n  r e a c t io n  h as  a lso  b e e n  a p p lie d  t o  s e v e ra l o th e r  
c o s m e t ic  ra w  m a te r ia ls . F ig u r e  8  sh o w s  a  c h r o m a to g r a m  o f  la u r ic  a c id  
d ie th a n o la m id e  a fte r  t r im e th y ls i ly la t io n . P e a k  A  in  th is  c h r o m a to g r a m  
is d u e  t o  fre e  d ie th a n o la m in e , p e a k  B  t o  fr e e  la u r ic  a c id , a n d  p e a k  C  (th e  
m a in  p e a k ) t o  th e  a m id e . P e a k  D  h as  b e e n  id e n t if ie d  as th e  a m in e  ester . 
T h e  m in o r  p e a k s  h a v e  n o t  b e e n  id e n tifie d . F u r th e r  in v e s t ig a t io n  o f  th is  
ra w  m a te r ia l m a y  p r o v id e  fo r  id e n t i f ic a t io n  o f  th e  a m id e  e s te r  th a t  is 
u su a lly  p r e s e n t  in  th is  r a w  m a te r ia l. P o s s ib ly  o th e r  m o r e  s e le c t iv e  
c o lu m n s  m ig h t  p e r fo r m  a n  im p r o v e d  r e s o lu t io n  jo b .  T h e  u se  o f  th is  
te c h n iq u e  fo r  a n a ly s is  o f  e th a n o la m in e s  is a n o th e r  im p o r t a n t  a p p lic a t io n . 
T h e  d ie th a n o la m in e  im p u r it y  g iv e s  an  e x ce lle n t  p e a k  (F ig . 8 ) . E q u a lly  
sh a rp , w e ll r e s o lv e d  p e a k s  a re  g iv e n  b y  m o n o e th a n o la m in e  a n d  t r ie th a 
n o la m in e .

S u m m a r y

T h e  te c h n iq u e  o f  t r im e th y ls i ly la t io n  fo l lo w e d  b y  g a s  c h r o m a to g r a p h y  
a p p e a rs  t o  b e  a p p lic a b le  t o  th e  id e n t i f ic a t io n  o f  s o m e  n o n - io n ic  s u r fa c e -
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a c t iv e  a g e n ts . I t  h a s  b e e n  fo u n d  t o  b e  p a r t ic u la r ly  u se fu l fo r  g ly c o l  
e ste rs  a n d  s o r b ita n  esters . S o m e  o f  th e  p o s s ib ilit ie s  o f  e x te n s io n  o f  th is  
w o r k  t o  q u a n t ita t iv e  a n a ly s is  o f  th e  c o m p o n e n t s  o f  th e se  s u r fa c e -a c t iv e  
a g e n ts  h as  b e e n  m e n t io n e d . I n  a d d it io n , f a t t y  a m id e s  a n d  e th a n o la -  
m in e s  h a v e  b e e n  in d ic a te d  as a rea s  o f  r e se a rch  th a t  w o u ld  m e r it  fu r th e r  
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E R R A T U M

D u e  t o  la n g u a g e  d if f icu lt ie s  an  u n a v o id a b le  e r ro r  o c c u r r e d  in  th e  
s y n o p s is  o f  “ A p p r o a c h e s  t o  a  P r o p h y la x is  o f  S k in  A g in g ,”  b y  M . a n d
H. Ip p e n , J .  S oc . C osm etic  C h em ists , 16, 3 0 5 -8  (1 9 6 5 ). T h e  c o r r e c t e d  
s y n o p s is  sh o u ld  re a d  as fo l lo w s  :

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

F o r  th e  c o n v e n ie n c e  o f  th e  re a d e rs , th e  c o r r e c t e d  s y n o p s is  is r e p e a te d  
o n  p a g e  x x x v i i  fo r  u se  in  c a r d  in d e x e s .



B o o k  R e v i e w s

Ü b e r  d i e  W i r k u n g s w e i s e  i n d i f 
f e r e n t e r  S a l b e n  u n d  E m u l s i o n s 
s y s t e m e  a n  d e r  H a u t  i n  A b h ä n g i g 
k e i t  v o n  i h r e r  Z u s a m m e n s e t z u n g  
(A ction  o f Plain O intm ents and E m ul
sion System s on Skin as a F u nction  of 
T h e ir  C om p osition ), edited b y  H. 
T ronn ier. E d itio  C antor K g ., A ulen- 
dorf, 1904. 178 pages, indexed.
Price 25 D M , paper bound.

T h is b ook let is V olum e V  o f the 
B erufsderm atosen  m onographs. In 
it T ronn ier describes the perform ance 
o f 36 different o in tm ent and lotion  
bases and discusses their e ffect on 
norm al or healthy  skin. T ronn ier 
uses eleven tests to  evaluate these 
form u lation s : adhesion to  the skin ; 
transfer from  the sk in ; effect o f bases 
on the dyein g  and w ashability  o f the 
sk in : im m ersion  t e s t ; penetration
through  the bases (from  the outside 
to  the skin and from  inside to  the 
su rrou n d in g ); e ffect o f  tem perature 
o f the sk in ; m elting o f the bases at 
skin tem p era tu re ; gloss on the sk in ; 
friction  on the sk in ; change o f reso
nance frequ ency  o f the skin (m oistu r
izing a c t io n ) ; and effect o f the bases 
on  alkali-neutralization  b y  the skin.

T h e  cosm etic  chem ist and derm a
to log ist will find m uch  o f interest in

this book let. A lth ou gh  one need not 
necessarily  agree w ith  all o f  T ron - 
n ier’s conclusions n or ap prove  his test 
procedures, the ideas are p rovoca tive  
and m erit careful review . It  is e v i
dent that the discussion o f plain bases 
is on ly  part o f  the problem  since the 
bases do  n ot include the “ a c t iv e ”  
com p on en t o f  the cosm etic  or derm a
to log ica l form u lation . O n ce  the 
“ a ctives”  are included  in the base, 
questions o f  drug transfer, penetra
tion, and in activation  becom e im p or
tant. N evertheless, a few  o f the 
com m en ts b y  T ronn ier are pa rticu 
larly n otew orthy . H e observed  little 
or no influence b y  the p H  o f the bases, 
w hether th ey  be  o /w  or w /o  em u l
sions. T h e addition  o f silicones, in 
the hands o f T ronn ier, has failed  to  
increase the barrier properties o f 
petrolatum  or o f  standard o /w  em u l
sions.

In sum m ary, this volum e describes 
a considerable am oun t o f original 
experim ental w ork. T h e experi
m ental data and the back grou n d  are 
su pported  b y  num erous (ov er  300) 
references to  the original literature. 
As a result, this b ook let is w orthw hile 
reading for all cosm etic  chem ists.—  
M . M . R i e g e r — W arn er-L am bert 
Research  Institu te.
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T h e  P r o t e i n s — C o m p o s i t i o n ,
S t r u c t u r e  a n d  F u n c t i o n , V o l . I l l ,  
ed ited  b y  H ans N eurath . 2nd E d i
tion, A cadem ic Press, N ew  Y ork  and 
L on d on , 1965. 585 pages, illus
trated and indexed. Price $21.

This, the th ird  vo lu m e o f this m as
sive com pendium , upholds the trad i
tion  o f  excellence established b y  
V olum es I and II . T h e  subjects 
covered  in this vo lu m e are rather 
diverse, although  there is som e ov er
lap o f in form ation .

T w o  chapters are concern ed  w ith  
general characteristics o f  proteins. 
T h e  first o f these, F raction ation  of 
Proteins b y  Sober and co-authors, 
deals w ith  m ethods o f purification  and 
separation  o f proteins and is prim arily  
descriptive. T h e  secon d  chapter, b y  
W eber and T eale, deals w ith  the 
interaction  o f proteins w ith  radiation . 
T h is  chapter is interesting rea d in g ; it 
should be o f particu lar value to  cos
m etic  chem ists w ho are concerned  
w ith  the interaction  o f proteins w ith
u .v . radiation . H ow ever, as is so 
often  the case in  book s contain ing 
contribution s b y  various authors, the 
lack o f cross references in this chapter 
is pa infu lly  apparent. C ertainly, 
brief references to  the appropriate

m aterial on  spectra l data and X -r a y  
structure in V olum es I and II  w ould  
have been  appropriate.

T h e  rem aining fou r chapters o f this 
vo lu m e are con cern ed  w ith  a detailed  
exam ination  o f the structure and 
fu n ction  o f a v arie ty  o f  proteins, i.e., 
those o f viruses, plasm a, antigens and 
antibodies, and b lood  coagu lation . 
T h ese chapters are, o f course, o f  
prim ary  interest to  students or ex 
perts in these particu lar fields. Su f
fice it to  say th at the n ovice  w ill need 
m u ch  e ffort to  m aster the d iversity  o f  
in form ation  included  in these four 
chapters. A s a result, this review er 
feels th at the inclusion  o f detailed  
discussions o f  specialized proteins in 
this general treatise m igh t be ques
tioned. A gain  a lack  o f cross refer
ences is n oted , especia lly  betw een  th e  
chapter on antigens and an tibod ies 
and th at on  plasm a proteins.

C arefu l stu d y  o f  this b o o k  should 
be rew arding and in form ative  for 
m ost readers. On the oth er hand, 
the detailed  and com prehensive treat
m ent o f  specialized top ics  in several 
chapters appears to be  the m ain value 
o f this particu lar v o lu m e.— M . M . 
R i e g e r — W arn er-L am bert R esearch  
Institute.
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