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I F  Y O U  W A N T  

T H I S  M A N
( and you probably do )

W E  C A N  
H E LP  Y O U  G E T  
HI M!

He's no sissy. But he likes colognes. Aftershavelotions. Scented talcs. 
Good-smelling hair tonics. Deodorants...□ He represents a multi

million dollar market. And still growing. He’s a 
gold mine.□ If you want him, talk to us.Creat
ing original, saleable fragrances has been 

Givaudan's business for over 80 years. And we've got the success stories to prove 
it!□ So if you went to get a crip on the men's toiletries market, talk to a man at 
Givaudan He knows how!

G IV A .U D A
GIVAUDAN CORPORATION, 100 DELAWANNA AVE.. CLIFTON, N.J. 07014 • ASSOCIATED COMPANIES: ARGENTINA • AUSTRALIA ■ BRAZIL ■ CANAD 
COLOMBIA ■ ENGLAND • FRANCE • W. GERMANY • HONG KOi'-IG ■ ITALV - JAPA;4 • MEXICO ■ REPUBLIC OF SOUTH AFRICA • SPAIN • SWITZERLAN



or col« wave lotion: 
md depilatories use

. v a n s

nade from uniform and 
igh quality vacuum distilled 
HIOGLYCOLIC ACID...

M N S  TH IO G LYC O LATES can help you obta in  
ree im portan t advantages fo r your co ld  perm anent 
ave and dep ila to ry  fo rm u la tion s : (1) un ifo rm ity ,
} purity , (3) h igh  qua lity , G at a dd itiona l in fo rm a tio n  
om EVANS techn ica l se rv ice  sp e c ia lis ts  in the 
aid o f ha ir chem istry .

Write for samples and data sheets: f
CHemènes, irve. \ i. x 7517

90 Tokeneke Road, Darien, Connecticut 06820 
Phone: 203-655-8741 • Cable: EVANSCHEM • TWX: 710-457-3356

EVA N S S P E C IA L IZ E S  IN C O M P O U N D S  FOR  
C O LD  W AVE L O T IO N S  (PER M S)

Emulsifier K-700— a lanolin clouding agent 
for PERMS containing wetting agents and 
conditioning oils.

PERM Neutralizers
1. Neutralizer powder K-140 w ill produce a 

rich creamy viscous penetrating neutra
lizer with hair conditioning action when 
mixed with water.

2. Neutralizer powder K-938 is sim ilar to neu
tralizer powder K-140 except it will be 
non-viscous instead of viscous.

3. Neutralizer K-126 a powder packed in foil 
envelopes. Each envelope when mixed

with four ounces of water w ill produce a 
viscous on-the-rod neutralizer.

4. High Speed Neutralizer containing sodium 
perborate monohydrate as the active in
gredient is available either in foil enve
lopes or bulk powder.

Neutralizer Boosters
1. Booster K-124 when mixed with sodium 

bromate and water will give a viscous 
PERM neutralizer.

2. Booster K-527 when mixed with sodium 
bromate and water will give a non-viscous 
PERM neutralizer.

EVANS S P E C IA L IZ E S  IN C O M P O U N D S  FOR
D EPILA TO R IES

Evanol— a specially blended compound for use as a stabilized 
cream base or aerosol base.
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ARLAMOL“ E combines

Unique
emollienc\

Superior 
solvent power

U n d o u b t e d ly ,  y o u 'v e  s e e n  e m o l l i e n t / s o l v e n t  c o m b in a t io n s  
b e f o r e .  N o t h in g  l i k e  A R L A M O L ™  E ,  h o w e v e r .

I t  p r o d u c e s  a s u b t le  e m o l l i e n t  f e e l  o n  th e  s k in  b u t  a v o id s  
e x c e s s iv e  o i l i n e s s .

A s  a  s o lv e n t  f o r  m o s t  p e r f u m e s ,  i t  o u t p e r f o r m s  i s o p r o p y l  
m y r i s t a t e .  I t  in d u c e s  a lc o h o l  a n d  m i n e r a l  o i l  a n d  o t h e r  u n 
t o g e t h e r n e s s  f l u id s  t o  m ix .  W i t h  w a t e r / a l c o h o l  b le n d s ,  i t  f o r m s  
c l e a r  s o lu t io n s  o v e r  a w id e  c o n c e n t r a t i o n  r a n g e .  I n  th e  p r e s e n c e  
o f  a l k a l i e s ,  i t  i s  s t a b le .  A n d  i t ' s  n o n v o la t i l e .

W i t h  a l l  th e s e  d e s i r a b le  c h a r a c t e r i s t i c s ,  A R L A M O L  E  i s  
s t i l l  c o m p a r a t i v e l y  in e x p e n s iv e .  S u p p ly ?  I t ' s  r e a d i l y  a v a i l a b le  
i n  w h a t e v e r  c o m m e r c i a l  q u a n t i t i e s  y o u  n e e d .

Y o u ' r e  w e lc o m e  to  o u r  n e w  b u l l e t i n  w i t h  g u id e l in e  f o r m u la s .  
A s k  f o r  L D - 1 4 2 .  Y o u  c a n  h a v e  s a m p le s ,  t o o .  W r i t e ,  o r  c a l l  
m e  a t  (3 0 2 )  6 5 8 - 9 3 1 1 .  —

W . K .  A b b o t t  
M a r k e t in g  M a n a g e r  
C o s m e t ic s  &  P h a r m a c e u t i c a l s

SPECIALTY CHEMICALS DIVISION

ICI America Inc.
Wilmington, Delaware 19899
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Whittaker, Clark & Daniels, Inc.
1000 Coolidge Street, South Plainfield, New Jersey 07080



Ingredient

R A S Y N T H
INC.

410 E. 6 2 n d  S t.
N E W  Y O R K , N .Y . 10021

SKOKIE, ILLINOIS 60076 
SAN FRANCISCO 94080
OFFICES IN ALL 
PRINCIPAL CITIES.
AGENTS IN ALL 
PRINCIPAL COUNTRIES.
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PARENTO
Custom Fragrances

Fine Flavors

Aroma Chemicals

Essential Oils

Our current research program and 
extensive experience enable usto meet 
your needs with the very latest crea
tions and developments.

We invite your inquiries!

COMPAGNIE PARENTO
Croton-on-Hudson, New York 10520

New York Office: 507 Fifth Avenue, 687-5133/ Detroit: 14812 Alma Avenue, 527-5018 
Chicago: 2141 West Touhy Avenue, 764-8668

PERFUME AND FLAVOR COMPOUNDS AND CHEMICALS

COMPAGNIE PARENTO LIMITED,
70 Mack Avenue, Scarborough, Ontario, Canada, 694-1123



F o r m u l a s
f o r  s u c c e s s .

Eye Shadow Crayon
ISOPROPYL LANOLATE

(DISTILLED)!') 15
Pigment 10
Bismuth Oxychloride in 

mineral oil<2> 40
Emersol 132<3> 30
Cetyl A lcohol 5

100
Procedure: Melt in order and pour into 
molds.
ISOPROPYL LANOLATE (DIS
TILLED) aids in m old release. It 
gives the stick gloss and slip, 
supplies good co lor intensity, 
counteracts brittleness, gives nice 
payoff.
; i )  M a lm s tr o m  C h e m ic a l C o rp .
(2) R o n a  P e a r l  C o r p .,  B a y o n n e . N .J .
(3) E m e ry  In d u s tr ie s . In c . .  C in c in n a t i ,  O h io

Protein Conditioning Cream
(A) Polawax<1> 3.00

Mineral Oil, 70 vis. 1.50
Tegacid Regular^2» 0.40
LANTROL*P> 2.00
Perfume q.s.
Propyl Paraben 0.10

(B) Water q.s.
Ammonyx-4H) 5.00
PVP-K30<5) 0.25
Polypeptide LSN<6> 3.00
Methyl Paraben 0.15
Color q.s.
Maypon 4CT<6) 0.75
German-115<7> 0.20

100.00
Procedure: Heat (A) and (B) to 80°C. 
Add (A) to (B) and cool to 40°C.
Add perfume and color; cool to room 
temperature.
LANTROL® adds sheen and man
ageability, penetrates the hair 
sheath to help hold protein, helps 
prevent split ends.
( t )  C r o d a . L td .. N e w  Y o rk . N  Y .
(2)  G o ld s c h m id t  C h e m ic a l C o r p .,  N e w  Y o rk . N  Y .
(3)  M a lm s tr o m  C h e m ic a l  C o rp .
(4) O n y x  C h e m ic a l C o . . J e rs e y  C i ty , N .J .
(5) G A F  C o r p .,  N e w  Y o rk .  N  Y .
(6) S te p a n  C h e m ic a l C o . ,  N o r lh f ie ld .  I I I .
(7)  S u tto n  L a b o ra to r ie s .  R o s e l le .  N .J .

Lipstick Gloss “Pot” Base
LANTROL5’!') 68.2
LANFRAX«'!') 19.0
Multiwax 180 Mm 3.5
Tim ica Pearl White<3> 6.0
Pigment (dispersion in 

LANTROL®) 3.0
Perfume q.s.
Procedure: Mix all ingredients in order 
except pearl. Heat to 80°C and add 
pearl. Cool to 45°C and pour into pots. 
LANJRAX® gives body to the pot, 
add stability, gives right amount 
o f tack.
LANTROL® improves slip and 
moisturizes lips. If 3% p igm ent is 
added, LANTROL® aids in pigment 
dispersion. Gives sheen to lips 
and gloss to pot.
(1)  M a lm s tr o m  C h e m ic a l C o rp .
(2) W itc o  C h e m ic a l  C o . , N e x  Yr v n .Y .
(3) M e a r l  C o r p . .  N e w  Y o rk . L .Y .

M alm strom  lano lin  and lano lin  derivatives are 
th o ro u g h ly  researched fo r safety and efficacy, and 
are o ffe red  as p roven ingred ien ts fo r successful 
p roducts.

The sta rting  fo rm ulas suggested here are typ ica l 
o f the  m ore  than 200 fo rm u la tio n s  presented in 
the  Malmstrom Lanolin Manual fo r cosm etics and 
pharm aceuticals.

A free copy o f th is m anual and fo rm u la ry  is 
available  on request, as w e ll as samples and te ch 

nical data on the  M a lm strom  lano lin  p roducts 
m entioned  above. O u r skilled  technica l service staff 
w il l be glad to  he lp  you " la n o la te "  to  im prove  
cu rren t fo rm u la tions  o r deve lop  new  ones.

1501 W. Elizabeth Ave., Linden, N .J . 07036 / (201) 862-75Q0
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Visit the Library of

The Society of Cosmetic Chemists

in the Library Room- 9 6

at the Society of Cosmetic Chemists Office

5 0  East Forty-first Street

New York, New York 1 0 0 1 7

Library Hours Monday thru Friday

9  AM- 4  PM

Holidays: Closed



L A N O L I N S
• ANHYDROUS USP EXTRA DEODORIZED • PHARMACEUTICAL GRADE USP
• COSMETIC GRADE USP • TECHNICAL GRADE

L A N O L I N  D E R I V A T I V E S
RITALAN® 100% Pure Lanolin Oil. Non-allergenic, and 
non-sensitizing moisturizer, skin lubricator, penetrant, tack- 
free lipid and oil soluble.
RITALAN “ C” ® Low Viscosity Esterified Lanolin Sterol.
Ideal for epidermal penetration. Superior emollient vehicle, 
blending agent and wetting agent for all types of cosmetics 
and hair preparation.
FORLAN® Cholesterol Absorption Bases. From active Lan
olin Fractions. Excellent emollience and emulsion stability.
LANETO® Ethoxylated Water Soluble Hydrophyllic Lanolin.
50% and 100% active. Provides excellent surface active 
properties for hair sprays, ointments, soaps, deodorants, 
bath oils, lotions and shaving creams.

RITACHOL® Liquid Cholesterol Emulsifier. Naturally hydro
phyllic, non-ionic . . . derived from cholesterol and pure 
Lanolin related sterols. For creams, lotions, ointments, 
aerosols, soaps and shaving preparations.
SUPERSAT® Hydrogenated and Hydrogenated Ethoxylated 
Lanolins. Low odor, good color, highly stable. Leaves a 
smooth velvety film without tack or stickiness. Excellent 
spreadability. Range of six different concentrations of EO.
FORLAN “ S” ® Anhydrous Lanolin Absorption Base. Spe
cially formulated for topically applied pharmaceuticals, 
ointments, cremes and lotions.
LANOFIER® Dermo-Cosmetic, Lanolin Base. Designed for 
a wide range of skin care and cosmetic preparations.

R.l.T.A. CHEMICAL CORPORATION
P.O. Box 556, Crystal Lake, Illinois 60014 
Telephone: (815) 455-0530 
Telex: 72-2438
Cable Address: RITA CRYSTAL LAKE, ILLINOIS

W E S T  C O A S T :
VIVION CHEMICAL CO., INC.
937 Bransten Rd., San Carlos, Calif. 94070 
Telephone: (415) 591-8213 
2050 E. 15th St.. Los Angeles. Calif. 90021 
Telephone: (213) 748-5129

I N  C A N A D A :
BATES CHEMICAL LTD.—Toronto—Montreal 

R.l.T.A. is also represented in England,

I N  M E X I C O :

LABORATORIOS CEPSA S. DE R.L.— 
Trojes No. 76 Col. Minerva, México 13. D.F. 
Telephones: (905) 582-1964 and 579-4730

France, Germany, Italy, Japan and Spain
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MAKE PLANS TO ATTEND

THE SOCIETY OF 
COSMETIC CHEMISTS

ANNUAL SEMINAR, MAY 9 -1 0 , 1 9 7 4

The subject of the Seminar will be “Surface Active 
Agents.” There will be four half-day technical ses
sions covering:

Newer Types of Surfactants 

Safety and Toxicolog ical Considerations 

P ractica l A pp lica tions 

Evaluation Techniques

AMBASSADOR EAST, CHICAGO, ILLINOIS
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We've put in a lot 
of overtime in making 

our PROMULGEN.
That's why 

it's a great emulsifier.
A specialty ingredient is just about as good as the research skill 

and the technical "know-how" that goes into its production. We like to think 
that our PROMULGEN is highly favored because of the extra care 

and time we've put into its development and manufacture.

PROMULGEN is a powerful nonionic emulsifier with effective emollient 
properties— superior to fatty acid esters— resistant to hydrolytic agents and 

high salt concentrations over a wide temperature and pH range.

Let us send you our latest Product Bulletin.

RO BIN SO N  W A G N ER  CO., INC.
628 W a v erly  A venu e, M am aroneck, N.Y. 10543 • Tel.: 914/698-8550



Y E A R S
Fifty years o f innova tion  and crea tiv ity  in 
the fie ld  o f scents and flavors.

O u r experience, ve rsa tility , skill and 
im ag ina tion  are yours to  app ly fo r 
to m o rro w 's  success . . . today.

N o r d u

m akes goo d  scents and flavors

N O R D A  I N C .
475 Tenth Avenue, New York, N.Y. 10018
Telephone (212) 594-3232
Cable Address "NORDOIL," New York



O
ÏL

 G
E

R
A

N
IU

M

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

mc/3 QOO C/5J O wJaL £ D
UQ(S'. •

cC/5D • Q •
01  U HO a: <oo <m H CL

u J
0 h—io O



C O S M E T I C
G R A DE

C H E M IC A L
S P E C IA L T IE S

The most modern laboratory and process in
strumentation assure the finest quality cos
metic grade emollients, surfactants, sun
screens and perfume compounds.

CERAPHYLS®— A series of unique, non-greasy 
emollients which, at low usage levels, impart 
the elegant, velvety feel so desirable to any 
cosmetic product.

CERASYNTS -  EMULSYNTS -  FOAMOLES— A 
specialty line of esters and amides manu
factured from the finest quality fatty acids 
that offer a complete range of emulsifiers and 
opacifiers for the most demanding formul- 
lations.

PERFUME COMPOUNDS— A complete range 
of fragrance types blended to suit the specific 
requirements of any given cosmetic "product.

ESCALOLS®— For over a quarter of a century 
these highest quality, most effective ultra 
violet absorbers have received world wide ac
ceptance in every type of suntan formulation.

All of these products meet rigid specifications 
to insure their uniformity.

Since 1904 . . . QUALITY and SERVICE.

Van Dyk
BELLEVILLE, N. J.

□YK/^COMPANY, INC
MAIN ^□ ^L L IA M ^S T R E E T S , BELLEVILLE, NEW JERSEY 07
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SYNOPSES FOR CARD INDEXES

T h e  f o l l o w i n g  s y n o p s e s  c a n  b e  c u t  o u t  a n d  m o u n t e d  o n  3  x  5  in . in d e x  c a r d s  f o r  r e f 
e r e n c e ,  w i t h o u t  m u t i la t in g  th e  p a g e s  o f  t h e  J o u r n a l .

T h e  p r e s u m p t iv e  r o l e  o f  a m in o  a c i d  d e r iv a t iv e s  a n d  c a t e c h o la m in e s  in  th e  e t i o l 
o g y  o f  v i t i l i g o :  R o b e r t  B r u n . Journal o f th e  Society o f C osm etic C hem ists  2 5 ,  6 1
(F e b r u a r y  1 9 7 4 )

S y n o p s is — B a s e d  o n  t h e  h y p o t h e s i s  th a t  v i t i l i g o  c o u l d  b e  a  p h e n o m e n o n  o f  t h e  
s a m e  t y p e  as c h e m i c a l l y - i n d u c e d  l e u k o d e r m a ,  a n  a t t e m p t  w a s  m a d e  t o  f in d  s o m e  
p h y s i o l o g i c a l  o r  p h y s i o p a t h o lo g i c a l  p - h y d r o x y p h e n y l  d e r iv a t iv e s  w h ic h  c o u l d  b e  
r e s p o n s ib le  f o r  m e la n o g e n e s is  i n h ib i t i o n .  T h u s ,  t h e  in h ib i t o r y  e f f e c t  o f  m a n y  
d e r iv a t iv e s  o f  t y r o s in e  a n d  a ls o  s y m p a t h o m i m e t i c  s u b s t a n c e s  o n  a  D o p a - m e l a n o -  
c y t e  s y s te m  w a s  t e s t e d .  T h e  m a in  r e s u lt  w a s  th a t  a d r e n a l in e  ( e p in e p h r in e )  w a s  
f o u n d  t o  b e  a  s t r o n g  i n h i b i t o r  o f  t h e  D o p a  r e a c t io n  w h e r e a s  n o r a d r e n a lin e  
( n o r e p in e p h r in e )  w a s  f o u n d  t o  h a v e  n o  s u c h  e f f e c t .  O t h e r  s t r o n g  in h ib i t o r s  w e r e  
p - h y d r o x y p h e n y lp y r u v i c  a c i d  a n d  p - h y d r o x y p h e n y lc i n n a m ic  a c id ,  w h i c h  c o u l d  b e  
m e t a b o l i t e s  o f  a r o m a t i c  a m in o  a c id s .

F l u o r o m e t r i c  d e t e r m in a t io n  r f  f o r m a ld e h y d e  in  c o s m e t i c  p r o d u c t s :  C l i f t o n  H . 
W i ls o n .  Journal of th e  Society o f C osm etic C hem ists  2 5 ,  6 7  ( F e b r u a r y  1 9 7 4 )

S y n o p s is —T o  o v e r c o m e  in t e r f e r e n c e  b y  p e r f u m e  in g r e d ie n t s ,  a  m e t h o d  h a s  b e e n  
d e v e l o p e d  f o r  d e t e r m in in g  f o r m a ld e h y d e  in  c o s m e t i c s  b y  f o r m i n g  a f lu o r e s c e n t  
lu t id in e  d e r iv a t iv e  a n d  m e a s u r in g  t h e  f lu o r e s c e n c e  o n  a  s p e c t r o p h o t o f lu o r o m e t e r ,  
S a t i s fa c t o r y  r e c o v e r ie s  w e r e  o b t a i n e d  f r o m  s a m p le s  o f  s h a m p o o s ,  b a t h  o ils , h a ir  
c o s m e t i c s ,  lo t i o n s ,  a n d  c r e a m s  t o  w h ic h  f o r m a ld e h y d e  h a d  b e e n  a d d e d .  F o r m a l 
d e h y d e  w a s  a ls o  d e t e r m in e d  in  c o m m e r c i a l  s a m p le s  o f  n a i l  h a r d e n e r ,  b u b b l e  
b a t h ,  h a ir  r in s e , a n d  s h a m p o o s .  O f  s e v e n  o t h e r  a ld e h y d e s  e x a m in e d ,  o n l y  an  
a r y l  s u l f o n a m i d e - f o r m a ld e h y d e  r e s in  g a v e  a  fa ls e  p o s i t iv e  te st .
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A p p r a is a l  o f  e f f i c a c y  o f  a n t id a n d r u f f  f o r m u la t io n s :  A lb e r t  M . K l ig m a n , R ic h a r d  R . 
M a r p le s ,  L a r r y  R . L a n t is ,  a n d  K e n n e t h  J . M c G i n l e y .  Journal o f th e  Society of 
C osm etic C hem ists  2 5 ,  7 3  ( F e b r u a r y  1 9 7 4 )

S y n o p s is — T h e  e f f e c t iv e n e s s  o f  a n t id a n d r u f f  s h a m p o o s  a n d  g r o o m i n g  a g e n t s  c a n  
b e  r e l i a b l y  a s s e s s e d  in  a  m o n t h ’ s t im e  o n  g r o u p s  as s m a l l  as 1 0  p e r s o n s .  T h e  i m 
p o r t a n t  p r e r e q u is i t e s  a r e  t h a t  th e  s u b je c t s  h a v e  a t le a s t  m o d e r a t e l y  s e v e r e  d a n 
d r u f f  a n d  t h a t  e s t im a t io n s  b e  m a d e  a t  a  f ix e d  in t e r v a l  a f t e r  w a s h in g  t h e  s c a lp .

T w o  m o d e s  o f  e v a lu a t io n  a r e  u t i l iz e d :  (a )  a  s u b je c t iv e  o n e  in  w h i c h  t h e  
a m o u n t  o f  s c a l in g  is  s c o r e d  o n  a  0  t o  1 0  s c a le ,  a n d  (b )  a n  o b je c t i v e  o n e  in  w h ic h  
t h e  q u a n t i t y  o f  h o m y  c e l ls  p r o d u c e d  is  m e a s u r e d  in  a  h e m o c y t o m e t e r .  D a t a  a r e  
g i v e n  f o r  t w o  w i d e l y  u s e d  e f f i c a c io u s  s h a m p o o s  a n d  f o r  a  n o n m e d i c a t e d  c o n t r o l .  
T h e s e  a r e  v a l u a b l e  b e n c h m a r k s  w h i c h  e n a b le  p r o d u c t s  t o  b e  c o m p a r e d  o n  a 
s c a le  o f  c o m p a r a t i v e  m e r it .

Q u a n t i t a t iv e  a s p e c t s  o f  a b s o r p t io n  o f  c o s m e t i c s  b y  s k in : H a n s  S c h a e fe r .  Journal o f 
the Society o f C osm etic C hem ists  2 5 ,  9 3  ( F e b r u a r y  1 9 7 4 )

S y n o p s is —T h e  p h y s i c o - c h e m i c a l  p r o c e s s e s  a f t e r  a p p l i c a t i o n  o f  c o s m e t i c s  t o  th e  
s k in  a re  r e la t e d  q u a n t i t a t iv e ly  to  t h e  s k in ’s p h y s i o l o g i c a l  s t r u c t u r e  a n d  f u n c t io n .  
T h e  o p t im u m  q u a n t i t y  o f  a  c o s m e t i c  c r e a m  w h ic h  c a n  b e  a p p l i e d  t o  t h e  s k in  is 
l im i t e d ,  a n d  o n l y  p a r t  o f  it  is a b s o r b e d  b y  t h e  h o r n y  la y e r . B e y o n d  a  c e r ta in  
d e p t h  o f  th e  h o r n y  la y e r ,  t h e  in d i v i d u a l  c o m p o n e n t s —i n c l u d i n g  t h e  in c r o p o r a t e d  
a c t iv e  c o n s t i tu te n ts —o b e y  t h e i r  o w n  p e n e t r a t io n  k in e t ic s .  A t  t h e  s a m e  t im e , th e  
l i p i d - l i k e  m a te r ia ls  a p p l i e d  t o  t h e  s k in  a r e  c o n t i n u o u s ly  d i lu t e d  b y  s k in  l ip id s  a n d  
t r a n s p o r t e d  t o  t h e  s u r fa c e .  I n c o r p o r a t e d  s o l id s  c a n  a ls o  p e n e t r a t e  a n d  r e m a in  in  
d e e p e r  la y e r s  o f  t h e  h o r n y  la y e r .  T h e  m a g n i t u d e  o f  th is  p r o c e s s  d e p e n d s  o n  th e  
p a r t ic le  s iz e .  A f t e r  a  d is c u s s io n s  o f  m e t h o d s  s u i t a b le  f o r  q u a n t i t a t io n  o f  th e s e  
p r o c e s s e s ,  s e v e r a l  p o in t s  a re  n o t e d :  1. T h e  p e n e t r a t io n  o f  p a r t ic le s  c a n  b e  e l i m i 
n a t e d  b y  s e le c t i o n  o f  t h e i r  p a r t ic le  s iz e . 2 . T h e  d u r a t io n  o f  a c t io n  o f  a c o s m e t i c  
p r e p a r a t io n  o n  t h e  s k in  n o r m a l l y  la sts  a b o u t  f iv e  h o u r s ,  j .  S o - c a l l e d  “ n u t r ie n ts ”  
p e n e t r a t e  in t o  l i v i n g  c e l l  la y e r s  in  s u c h  s m a ll  a m o u n t s  th a t  a n y  i n f lu e n c e  o n  c e l l  
n u t r it io n  is e x c l u d e d .  4 . I t  is , n e v e r t h e le s s ,  p o s s i b le  t o  in f lu e n c e  c e l ls  c o s m e t i c a l l y  
b y  s t u d y in g  t h e  p h y s i o l o g i c a l  r e g u la t io n  o f  c e l l  n u tr it io n .

T h e  s c ie n t i f i c  b a s is  f o r  F D A  r e g u la t o r y  a c t iv i t ie s  in  c o s m e t i c s :  A l f r e d  W e is s le r .
Journal o f the  Socie ty  o f Cosm etic C hem ists  2 5 ,  9 9  (F e b r u a r y  1 9 7 4 )

S y n o p s is —I n c r e a s e d  s a fe t y  f o r  u s e r s  o f  c o s m e t i c s  is  t h e  g o a l  o f  F o o d  a n d  
D r u g  A d m in is t r a t io n  a c t iv i t ie s  in  c o s m e t i c s .  I n  o r d e r  f o r  t h e s e  a c t iv i t ie s  t o  b e  
e f f e c t i v e ,  t h e y  m u s t  h a v e  a  s o u n d  s c ie n t i f i c  b a s is .  T h is  p a p e r  s u r v e y s  t h e  
s c ie n t i f i c  p r o je c t s  a n d  c a p a b i l i t i e s  a t F D A  in  th e  f ie ld  o f  c o s m e t i c s ,  in  te rm s  o f  
t h e ir  im p in g e m e n t  o n  r e g u la t o r y  m a t te r s .

It  d e s e r v e s  n o t e  th a t  t h e  s c ie n t i f i c  b a s is  f o r  r e g u la t o r y  a c t io n s  m a y  i n v o lv e  n o t  
o n l y  fa c t s ,  b u t  a ls o  ju d g m e n t s  as w e l l ;  th e  r e a s o n  is  th a t  in  s o m e  c a s e s  t h e  a v a i l 
a b le  f a c t u a l  i n f o r m a t io n  is n o t  c o m p l e t e  o r  d e f in i t iv e .  A  b r i e f  d i s c u s s io n  is g iv e n  
o f  r e c e n t  e x a m p le s ,  s u c h  as  b u b b l e  b a t h s ,  a s b e s to s  in  t a l c u m  p o w d e r s ,  a n d  
m e r c u r y  p r e s e r v a t iv e s  in  c o s m e t i c s .
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The Presumptive Role of Amino 
Acid Derivatives and Catecholamines 
in the Etiology of Vitiligo*

ROBERT BRUN, M.D.t
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S y n o p s is —B a s e d  o n  t h e  h y p o t h e s i s  t h a t  v i t i l i g o  c o u l d  b e  a  p h e n o m e n o n  o f  t h e  s a m e  
t y p e  as c h e m i c a l l y - i n d u c e d  l e u k o d e r m a ,  a n  a t t e m p t  w a s  m a d e  t o  f in d  s o m e  p h y s i o l o g i c a l  
o r  p h y s i o p a t h o lo g i c a l  p - h y d r o x y p h e n y l  d e r iv a t iv e s  w h i c h  c o u l d  b e  r e s p o n s ib le  f o r  
M E L A N O G E N E S I S  I N H I B I T I O N .  T h u s ,  t h e  in h i b i t o r y  e f f e c t  o f  m a n y  d e r iv a t iv e s  o f  
T Y R O S I N E  a n d  a ls o  s y m p a t h o m im e t i c  s u b s t a n c e s  o n  a  D O P A - m e l o a n o c y t e  s y s te m  w a s  
t e s t e d .  T h e  m a in  r e s u lt  w a s  t h a t  A D R E N A L I N E  (e p in e p h r in e )  w a s  f o u n d  t o  b e  a  s t r o n g  
i n h i b i t o r  o f  t h e  D o p a  r e a c t io n  w h e r e a s  n o r a d r e n a lin e  (n o r e p in e p h r in e )  w a s  f o u n d  t o  
h a v e  n o  s u c h  e f f e c t .  O t h e r  s t r o n g  in h ib i t o r s  w e r e  p - h y d r o x y p h e n y lp y r u v i c  a c i d  a n d  
p - h y d r o x y p h e n y lc i n n a m ic  a c id ,  w h ic h  c o u l d  b e  m e t a b o l i t e s  o f  a r o m a t i c  a m in o  a c id s .

Introduction

In previous research on the mode of action of the hydroquinone deriva
tives in the phenomenon of depigmentation, it was concluded that these 
substances were active as competitive inhibitors of tyrosinase (1). In effect, 
after four applications of p-ethoxyphenol (or monoethylether of hydro
quinone or MEH) the melanocytes of the basal layer of guinea pig skin 
had already exhausted their reserves of melanin granules, but at this stage 
the Dopa-reaction was still positive. This clearly demonstrates that in this 
first step the melanocytes do not produce any more melanin unless the in
hibitory action is arrested.

When the treatment is prolonged (10—20 days), melanocytes are no longer 
found, that is, the Dopa reaction is negative and the repigmentation in vivo

* W o r k  s u p p o r t e d  b y  G r a n t  3 .6 0 6 .7 1 ,  S w iss  N a t io n a l  F u n d  f o r  S c ie n t i f i c  R e s e a r c h e s .  
t D e p a r t m e n t  o f  D e r m a t o l o g y ,  H o s p i t a l  C a n t o n a l ,  C H - 1 2 1 1  G e n e v a  4 ,  S w it z e r la n d .
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can no longer produce itself. Therefore, a vitiligo-like lesion is artifically 
produced. The examination of guinea pig skin treated with MEH under 
electron microscopy confirmed the death of the melanocytes. In effect, Frenk
(2) has demonstrated that in the first stage the melanocytes show important 
changes and then rapidly die. Furthermore, this author confirmed that this 
toxic effect is specifically directed against the melanocytes and that neither 
the keratinocytes nor the cells of Langerhans are influenced by this treat
ment; these facts were previously established by our experiences in vivo and 
through examination under light microscope (3). With our present knowl
edge of vitiligo, it can be verified that, apart from small changes probably 
due to the absence of protection against ultraviolet light, vitiligo and areas 
of leukoderma produced artificially by phenol derivatives are similar, if not 
identical, lesions.

Consequently, it seems logical to examine the following hypothesis: “Viti
ligo could be due to the inhibitory action on the tyrosine-tyrosinase system 
by a phenol derivative; for example, a substance produced in the body 
(physiological or pathological) or a metabolite of such a substance. This 
product could then provoke the blockage of the melanogenesis (by competi
tion), and after some days of inhibitory action, the death of the melanocytes. 
The presence of the inhibitory substance at the level of the melanocytes 
could be a consequence of a pathological phenomenon, likewise localized 
and confined in time.”

In effect, only several days of inhibition of the melanogenesis can provoke 
the disappearance of the melanocytes. Therefore, a transitory pathological 
phenomenon could be the source of a vitiligo lesion. At the nonprogressive 
stage, vitiligo could be no more than a sequela of such a pathological phe
nomenon. This hypothesis could equally explain the relatively limited re
sults that have been obtained in the study of vitiligo.

The artificial inhibitors previously studied were derivatives of phenol with 
"para” substituents. It is normal, therefore, to try to discover in which group 
of substances in the organism an inhibitor of this type could be produced 
oathologically. Thus, we have considered two families of compounds which 
could play an important role in this field; tyrosine derivatives on one hand 
and adrenaline derivatives on the other. It is clear that other related chemi
cal families should also be studied.

Experimental

A modification of the method of Ijima and Watanabe (4), namely, the in
hibition of the Dopa recation, was used. The modification consisted of the 
use of unfixed fresh tissue, frozen to — 80°C quickly after the biopsy and 
cut by the cryostat to 8—10 jam. The competitive inhibitors are mixed with 
the Dopa solution according to a molar ratio “substrat (Dopa)/inhibitor” 
from 1/1 to 1 /Vs2 by successive dilution of the inhibitor.
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1/1 corresponding to 5.106 mole/ml Dopa 
5.10 ° mole/ml inhibitor

1/ V?. 2 corresponding to
5.106 mole/ml Dopa
0.156 IO'6 mole/ml inhibitor

The dilutions were made in a buffered phosphate solution (Soerensen) of 
pH 7.35 with traces of copper sulphate. The pH is adjusted, if necessary, 
after the addition of the inhibitor.

For testing, the standardized tissue used was the nipple of the male col
ored guinea pig. Verification was also made with normal human skin. The 
reaction is performed on slides in damp boxes; incubation time is 2Vz hours 
at 37°C.

It is important to test pure chemical substances and not the pharmaceuti
cal forms of these products because of the common presence in the latter of 
preservative agents which can interfere with the Dopa-reaction.

Results and Discussion

It must be emphasized that the method of Ijima and Watanabe (4) is not 
recommended in the study of all inhibitors of melanogenesis but, after our 
experiences, we have found it to be adequate and to give accurate results 
with competitive inhibitors. The results are shown in Table I.

Derivatives of Tyrosine and L-Dopa

It was found that MEH, which is very active in vivo, is already an inhibi
tor at a molecular concentration Yw of that of Dopa. Moreover, we have been 
able to show that two substances which are derivatives of tyrosine present 
an inhibitory activity of the same order (14s and Vs). These substances are 
p-hydroxycinnamic acid and p-hydroxyphenylpyruvic acid. It is conceivable 
that under the influence of a pathological phenomenon (to be determined) 
these degradation products of tyrosine could be liberated at the level of the 
melanocytes.

In this aromatic amino acid family, the presence of one or two hydroxy- 
phenolic groups does not seem to play an important role in inhibitory activ
ity. On the other hand, as long as the molecule possesses a free amino func
tion no inhibitory effect could be found.

Epinephrine and Derivatives

The substances of this family are also either physiological or chemical 
derivatives of tyrosine and Dopa. The results found in this group are very 
surprising in view of the strong inhibitory action of adrenaline ( epinephrine) 
in comparison with the complete inactivity of noradrenaline (norepine-
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T able  I
Inhib itory  E ffect on a  D opa-M elanocyte System

Inhibitors Diln. L im it" Inhib. Effect"

Tyrosine and  R elated Products
Tyrosine > 1 0
Tyram ine > 1 0
p-H ydroxyphenylpropionic acid % +
p-H ydroxyphenylpyruvic acid Vs +  +
p-H ydroxycinnam ic acid Vl6 + + +
p-H ydroxyphenylacetic  acid > 1 0
p-H ydroxym andelic  acid > 1 0
p-E thy lphenol y8 + +
p-E thoxyphenol (M EH ) Vl6 + + +
p-H ydroxybenzoic acid % +
M ethyl-p-hydroxybenzoate > i 0
p-H vdroxybenzaldehyde > i 0
p-H ydroxybenzyl alcohol > i 0
D opam ine > i 0
3,4-D ihydroxyphenylpropionic acid % +
3,4-D ihydroxyphenylacetic acid y2 +
Phenylpyruvic acid > i 0

A drenaline and  R elated Products
A drenaline Vie + + +
N oradrenaline > 1 0
A drenalone Mb +  +  +
Synephrin® ” > 1 0
Veritol > 1 0
E phedrine > 1 0
Pervitine® '1 > 1 0

"Ratio a t w hich th e  activity  of the inh ib ito r is still detectable, e.g., %  =  m olar concentra
tion of inhib itor 8 tim es inferior to th a t of Dopa.

"0 =  nil, +  =  weak, + +  =  fair. -|—|—p =  strong.
"W inthrop L aboratories, N ew  York, N.Y.
''Tem m ler, Germ any.

phrine). In this category of substances, the inhibitory effect seems bound 
with the presence of two hydroxyphenolic groups and the substitution of the 
amino group (i.e., the effects of adrenaline, noradrenaline, adrenalone, syne- 
phrine). This can be seen in Fig. 1.

If we take into account only the strongest inhibitors of the Dopa reaction 
found in this work, we can see that three of them correlate and strengthen 
the starting hypothesis. Indeed, p-hydroxyphenylpyruvic acid as well as 
p-hydroxycinnamic acid may be the result of a defect of the metabolism of 
tyrosine. However, the inhibitory effect of adrenaline in relation to the lack 
of the inhibitory power of noradrenaline may be of greatest significance.

A few years ago, Shelley and Oilman (5) found that a simple injection of 
epinephrine in rats produced a spot of white hair at the site of injection. 
They concluded that intense vasoconstriction was the reason for this selec
tive damage of the melanocytes. But at the same time, the injection of nor
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epinephrine did not produce the whitening of the rat hair. These results are 
too similar to ours not to make a correlation between them.

(Received February 14, 1973)
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Fluorometric Determination of 
Formaldehyde in Cosmetic Products

CLIFTON H. WILSON, Ph.D.0

P resen ted  O c to b e r  11—1 4 ,1 9 7 1 , Joint S ym posiu m  o f  th e S ociety  o f  C osm etic  
C hem ists and th e A ssocia tion  o f  O fficial A nalytica l C hem ists,

W ash in g ton , D .C .

Synopsis—To overcom e in terference by perfum e ingredients, a m ethod has been  devel
oped for determ in ing  FO R M A L D E H Y D E  in C O SM ETIC S by form ing a F L U O R E S C E N T  
L U T ID IN E  D E R IV A TIV E  and m easuring  the  fluorescence on a  SPEC TR O PH O TO - 
FL U O R O M E T E R . Satisfactory recoveries w ere obtained from  sam ples of sham poos, 
b a th  oils, ha ir cosm etics, lotions, and cream s to w hich  form aldehyde had  been  added. 
Form aldehyde was also de term ined  in com m ercial sam ples of nail hardener, b ubb le  ba th , 
hair rinse, and sham poos. O f seven o th er aldehydes exam ined, only an aryl sulfonam ide- 
form aldehyde resin gave a false positive test.

INTRODUCTION

Formaldehyde is used in a variety of cosmetics, particularly shampoos, as 
au antibacterial agent and preservative. It is usually determined colorimetri- 
cally with chromotropic acid (1). One difficulty with this technique is that 
some perfume ingredients used in shampoos liberate formaldehyde in an acid 
medium and give a false positive test.

A method using fluorometry (2) has been developed for determining for
maldehyde. In this method, formaldehyde is condensed with acetylacetone 
and ammonia to give a colored, highly fluorescent lutidine derivative. This 
reaction is shown in Fig. 1.

“D ivision of Cosm etics Technology, Food and D rug  Adm inistration, U.S. D epartm en t 
of H ealth , E ducation , and W elfare , W ashington, D .C . 20204.

67



68 J O U R N A L  O F  T H E  S O C IE T Y  O F  C O S M E T IC  C H E M IS T S

c h 3 —

CH
3'

[ H 0 0  o

II Il CH II

II
0

c  ------CH
/  3

CH0
C H - C .  /  \  , C - C H .  

3 C
| 2

Il II
+ C - C H -  

/  3
CH3 - C \ k / C - CH3

H H 0 1
V

I
H

1
H

Figure 1. C ondensation reaction of acetylacetone and form aldehyde

Experimental Materials and Methods

The acetylacetone* should be freshly distilled and free of color or fluores
cence. An aqueous solution containing 0.2 ml of acetylacetone, 0.3 ml of gla
cial acetic acid, and 15.4 g of ammonium acetate in 100 ml of distilled water 
is prepared fresh each week.

Standard solutions of formaldehyde are prepared fresh each day. From a 
Mohr pipet, 0.27 ml of 36.8% commercial formaldehyde solution! is added to a 
100-ml volumetric flask and made to volume with 10—12% methanol (0.1%, 
1 mg/ml formaldehyde); a 1-rnl aliquot of this solution is diluted to 100 ml 
with 10—12% methanol (0.001%, 0.01 mg/ml formaldehyde). Four stan
dards are prepared by placing 8-, 6-, 4-, and 2-ml aliquots of the 0.001% for
maldehyde solution in separate 100-ml volumetric flasks and diluting to vol
ume with 10—12% methanol (0.8, 0.6, 0.4, and 0.2 p.l/ml formaldehyde, 
respectively).

To prepare the sample, about 100 mg of cosmetic is weighed into a 10-ml 
graduated cylinder and diluted to volume with 10—12% methanol.

Preparation of 3,5-Diacetijl-l,4-dihydrolutidine

A convenient volume (e.g., 2 ml) of the sample solution is pipetted into a 
small stoppered graduated cylinder or Erlenmeyer flask and an equal volume 
of acetylacetone reagent is added. The sample and standard solution are in
cubated at 37°C for 1 hour in an oven (2) or water bath and then cooled to 
room temperature.

Fluorescence Determination

The Aminco-Bowman spectrophotofluorometert was used for these de
terminations, usually with the multiplier setting at 0.03. We used 411 nm for

“Analabs, Inc., 80 R epublic  D r., N orth  H aven, Conn. 06473.
tC ertified  ACS, F isher Scientific Co., 711 Forbes Ave., P ittsburgh, Pa., or equivalent, 
t  A m erican Instrum en t Co., Inc., Silver Spring, Md.



F L U O R O M E T R IC  D E T E R M IN A T IO N  O F  F O R M A L D E H Y D E 69

the exciting wavelength and 510 nm for the emitting wavelength (these wave
lengths may vary with other instruments) with the following slit arrange
ment: 4-mrn slits in the path of the fluorescent light; 1-mm slits in the posi
tions on the opposite side of the cuvette from the light path.

The dilution of the reacted sample solution necessary to obtain fluorescence 
intensity readings within those of the standards is determined. Another sam
ple solution of the proper dilution is prepared and the condensation reac
tion repeated.

The fluorescence intensity of the standards is plotted on the per cent scale 
vs. the concentration in f ig /m l of formaldehyde (Fig. 2). The curve for the 
standards is linear. The concentration of the sample can be determined by 
comparing its fluorescence intensity with the standard curve.

Figure 2. F l u o r e s c e n c e  in t e n s it y  as p e r  c e n t  t r a n s m it ta n c e  vs. c o n c e n t r a t io n  in  / ¿ g / m l  o f
f o r m a ld e h y d e

Results and D iscussion

Formaldehyde was determined by the fluorescence method on a number of 
shampoos not containing formaldehyde to which 1.00 mg of formaldehyde 
had been added by pipette. Recoveries, shown in Table I, ranged from 93 
to 103%.

Formaldehyde was added to other cosmetic products in which it is some
times used as a preservative but which did not contain formaldehyde initially. 
Recoveries of formaldehyde by the fluorescence method varied more than 
those for the shampoos; however, they were still good (Table II ) .

Several commercial cosmetics containing formaldehyde have been analyzed 
by the method with the results in Table III.
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T a b l e  I
R e c o v e r ie s  o f  F o r m a l d e h y d e  A d d e d  t o  S h a m p o o s  (1  m g  A d d e d )

F o r m a l d e h y d e

S h a m p o o S a m p le  (g ) F o u n d  ( m g ) R e c o v e r y  ( % )

1 0 .1 0 6 4 0 .9 8 9 8

2 0 .1 0 4 3 0 .9 3 9 3

3 0 .1 0 2 9 1 .0 3 1 0 3

4 0 .1 2 8 3 0 .9 5 9 5

5 0 .1 0 2 8 1 .0 0 1 0 0
6 0 .1 3 8 5 0 .9 5 9 5

7 0 .1 1 2 2 1 .0 0 1 0 0

8 “ 0 .1 3 9 8 0 .9 8 9 8
9 " 0 .1 5 6 8 0 .9 0 9 0

A v . 0 .9 7 9 7
S td . D e v . 0 .0 4 %

‘P r o t e in  s h a m p o o s .

T a b l e  I I
R e c o v e r ie s  o f  F o r m a l d e h y d e  A d d e d  t o  C o s m e t i c  P r o d u c t s  (1  m g  A d d e d ) “

F o r m a l d e h y d e

C o s m e t i c  P r o d u c t S a m p le  ( g ) F o u n d  (m g ) R e c o v e r y  (% )

B a th  o i l  A 0 .2 2 9 7 0 .8 9 8 9
B a th  o i l  A 0 .1 1 0 2 1 .1 0 1 1 0
B a th  o i l  A 0 .1 3 3 7 0 .9 6 9 6
H a ir  c o n d i t i o n e r  A 0 .1 4 8 2 0 .8 2 8 2
H a ir  c o n d i t i o n e r  A 0 .2 7 0 3 1 .0 0 1 0 0
H a ir  c o n d i t i o n e r  A 0 .1 9 2 6 0 .9 0 9 0
H a ir  c o n d i t i o n e r  B 0 .2 5 6 8 0 .8 2 8 2
H a ir  c o n d i t i o n e r  C 0 .1 9 3 1 0 .9 3 9 3
H a ir  g r o o m 0 .1 3 3 3 1 .0 4 1 0 4
H a n d  lo t i o n  A 0 .1 7 0 0 0 .7 6 7 6
H a n d  lo t i o n  B 0 .1 6 1 5 0 .9 7 9 7
H a n d  a n d  b o d v  lo t i o n  C 0 .1 3 4 0 1 .1 0 1 1 0
H a n d  a n d  b o d y  l o t i o n  C 0 .1 3 5 9 0 .9 6 9 6
S k in  c r e a m 0 .1 0 8 7 1 .0 8 1 0 8
H a n d  c r e a m 0 .1 0 8 2 1 .0 6 1 0 6
B o d y  c r e a m 0 .2 0 3 3 1 .0 0 1 0 0

“ B a th  o i l  A :  s ta n d a r d  d e v ia t io n  0 .1 1 % .  H a ir  c o n d i t i o n e r  A :  s ta n d a r d  d e v ia t io n  0 .0 9 % .  
H a n d  a n d  b o d y  lo t i o n :  s ta n d a r d  d e v i a t io n  0 .1 0 %

The stability of formaldehyde in shampoos was determined by adding dif
ferent amounts to several shampoos, allowing them to remain several days, 
and determining the formaldehyde concentration by the fluorescence meth
od. The results indicate a slight decrease in the concentration over a period 
of several days. The tested shampoos did not contain any materials which 
reacted rapidly with the formaldehyde and in such media the formaldehyde 
is relatively stable.
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T a b l e  I I I
A n a ly s is  o f  C o m m e r c ia l  S a m p le s  C o n t a in in g  F o r m a l d e h y d e

C o s m e t ic F o r m a l d e h y d e  C o n c n  (% )

N a i l  h a r d e n e r 6 .7
B u b b l e  b a t h 0 .0 0 4
N a il  h a r d e n e r 7 .0
B u b b l e  b a t h 0 .6 1
H a ir  r in s e 0 .4 1
S h a m p o o 0 .0 1
S h a m p o o 0 .0 2
S h a m p o o “ 0 .0 3

“T h is  is  le s s  th a n  th e  p e r c e n t a g e  o f  f o r m a ld e h y d e  c l a i m e d  b y  t h e  m a n u fa c t u r e r .  T h e  l o w  
r e s u lt  m a y  b e  d u e  t o  th e  p r e s e n c e  o f  a n  o p t ic a l  b r ig h t e n e r .

Examination of Other Aldehydes for Positive Test

Several aldehydes were treated with the acetylacetone reagent to deter
mine if other aldehydes will condense to give a positive test. Under the ex
perimental conditions specified, the results with n-butyraldehyde, citronellal, 
dodecylaldehyde, piperonal, benzaldehyde, and paraldehyde were negative. 
An aryl sulfonamide-formaldehyde resin gave a positive test, probably due to 
the slow release of formaldehyde by the resin.

Test of Aldehyde-Releasing Preservatives

Several preservatives known to release an aldehyde were tested with the 
acetylacetone reagent. The results indicate that formaldehyde-releasing pre
servatives give a positive test whereas dimethoxane (which releases acetalde
hyde) gives a negative test. Those giving a positive test were hydroxymethyl- 
5,5-dimethyl hydantoin, Germall 115 (a substituted imidazolidinyl urea com
pound),9 and 2-bromo-2-nitro-propan-l, 3-diol (Bronopol).t A quantitative 
determination of Bronopol and the hydantoin indicated that formaldehyde 
was completely released from the hydantoin but not from Bronopol.

(Received February 13, 1973)
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Society of Cosmetic Chemists 
1 9 7 4  Officers Installed

At the Decem ber 11th luncheon session of the Society’s Annual 
Scientific M eeting at the Americana Hotel, N ew  York City, 1973  
President Robert L. Goldem berg installed the Officers and D i
rectors for 1974.

L e ft  to right (seated): P r e s id e n t - E le c t  S t e p h e n  G . H o c h ,  T r e a s u r e r  S h a w  M u d g e .  S e c r e 
t a r y  G a i l  J . P h il l ip s , P r e s id e n t  H y m a n  H e n k in ,  B o a r d  C h a ir m a n  R o b e r t  L .  G o l d e m b e r g ;  
(standing) D i r e c t o r  (E a s t )  J o s e p h  H .  K r a t o c h v i l ,  D i r e c t o r  ( M i d w e s t )  R o s e m a r ie  W a l l i s c h ,  
D i r e c t o r  (E a s t )  M a u r ic e  L ,  R o s e n th a l ,  D i r e c t o r  ( M i d w e s t )  B e t t y  L o u  D a y ,  D i r e c t o r  ( W e s t )  

H o r s t  A .  E h r h a r d t ,  a n d  D i r e c t o r  (E a s t )  G e o r g e  P o l la c k
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Appraisal of Efficacy of 
Antidandruff Formulations

ALBERT M. KLIGMAN, M.D., Ph.D., RICHARD R. MARPLES,
B.M., M.Sc., M.R.C. Pathol., LARRY R. LANTIS, M.D.,S 

and KENNETH J. McGINLEYt

S y n o p s i s - T h e  E F F E C T I V E N E S S  o f  A N T I D A N D R U F F  S H A M P O O S  a n d  g r o o m i n g  
a g e n ts  c a n  b e  r e l ia b ly  a s s e s s e d  in  a m o n t h ’ s t im e  o n  g r o u p s  as s m a ll  as  1 0  p e r s o n s .  T h e  
i m p o r t a n t  p r e r e q u is i t e s  a r e  th a t  t h e  s u b je c t s  h a v e  a t  le a s t  m o d e r a t e l y  s e v e r e  d a n d r u f f  
a n d  th a t  e s t im a t io n s  b e  m a d e  a t  a  f ix e d  in t e r v a l  a f t e r  w a s h i n g  t h e  s c a lp .

T w o  m o d e s  o f  E V A L U A T I O N  a r e  u t i l iz e d :  (a ) a  s u b je c t i v e  o n e  in  w h ic h  t h e  a m o u n t  
o f  s c a l in g  is  s c o r e d  o n  a  0  t o  1 0  s c a le , a n d  ( b )  a n  o b je c t i v e  o n e  in  w h i c h  th e  q u a n t i t y  o f  
h o r n y  c e l l s  p r o d u c e d  is  m e a s u r e d  in  a  h e m o c y t o m e t e r .  D a t a  a r e  g iv e n  f o r  t w o  w i d e l y  
u s e d  e f f i c a c io u s  s h a m p o o s  a n d  f o r  a  n o n m e d i c a t e d  c o n t r o l .  T h e s e  a re  v a lu a b le  b e n c h m a r k s  
w h ic h  e n a b le  p r o d u c t s  t o  b e  c o m p a r e d  o n  a  s c a le  o f  c o m p a r a t iv e  m e r it .

Introduction

Medically, dandruff is a trivial condition; socially, it is a formidable problem 
for millions spend millions for alleviation. The disperser of scales has become 
odious.

Numerous products greet the seeker of relief from scaling. These comprise 
a spectrum from the worthy to the worthless. The sale of ineffective products 
does not necessarily reflect meretriciousness on the part of merchandisers. 
No shampoo can be completely ineffective; merely washing the scalp fre
quently enough will keep the surface scoured. Many persons obsessively con
cerned with cleanliness will mistake slight physiologic scaling for disease; 
merely washing once or twice weekly will satisfy these pseudodandruff sub
jects. The chief reason why good and bad products are blurred in the market 
place is the absence of a reliable methodology for appraising effectiveness. 
Procedures need to be standardized and above all the magnitude of the effects 
quantified.

“ P o s t d o c t o r a l  T r a in e e ,  U S P H S  G r a n t  T I  A M  0 5 2 6 1 .
t D e p a r t m e n t  o f  D e r m a t o l o g y ,  S c h o o l  o f  M e d i c i n e ,  U n iv e r s i t y  o f  P e n n s y lv a n ia ,  P h i la 

d e lp h ia ,  P a . R e p r in t  r e q u e s t s  s h o u l d  b e  a d d r e s s e d  t o  D r .  K l ig m a n .
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Others have preceded us in the search for quantification. Weighing the 
scales removed by brushing or by vacuuming has been proposed (1, 2). In 
our hands, these methods lack reproducibility. Furthermore, they sample only 
a proportion of the scales present; the Botwinicks found a low correlation 
with clinical severity (3). This inherent variability becomes extreme at the 
poles of high or low scaling. Gross visualization is most often employed (4—6). 
The reliability of the results strongly depends on the rules by which the test 
is conducted, especially the criteria by which subjects are selected. It should 
not surprise anyone therefore that different observers disagree about the very 
same products. Though in  v itro  screening for antimicrobial activity has its 
adherents, particularly for selecting potentially effective compounds, the final 
verdict rests with clinical performance (7).

We have been studying the nature of dandruff for the past 6 years. Though 
many aspects are still very puzzling, enough has been learned to establish 
standard techniques for appraising effectiveness. The description of these 
procedures and the observations on which they are grounded are presented 
in this paper.

Experimental Studies and Results 

M eth o d s

The subjects selected were young male prisoner volunteers, mainly black. 
No differences were discerned between the races.

C lineal G rading

Dandruff was graded on a scale of 0 to 10 by one observer. As with tea 
tasters, perfume sniffers, and other specialists, a dandruff connoisseur is in
dispensable for this work. The first examination was 4 days after a bland 
shampoo. The scalp was scraped with a wooden tongue depressor at multiple 
points and an overall grade was given. Free scales in the hair were ignored. 
Depending on the amount of scurf thus scratched up, subjects were scored 
as follows: 0—1, very little scaling; 2—3, mild scaling; 4—5, moderate scaling; 
6—7, severe scaling; 8—10, very severe scaling. In practice, a score of 0 or 1 is 
never given prior to treatment, but may be achieved after highly effective 
treatment. Likewise, scores of 9—10 are never assigned initially. These are 
included to take into account the full range of potential manifestations; for 
example, when heavy dandruff subjects are prevented from washing for 2 
weeks, scaling becomes spectacular. In our scheme, a grade of 5 designates 
moderately severe dandruff easily ascertainable by even the neophyte ob
server. Grade 6 is severe dandruff; higher grades are rarely encountered in 
the general population. A score of 4 signifies mild dandruff. Below this level 
clinical grading becomes quite unreliable; these subjects do not have dan
druff. Only the expert can make appraisals in the 0 to 3 range, and not very 
accurately at that.
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Corneocyte Counts

Originally we developed this procedure in order to recover bacteria quan
titatively from the skin surface. The details have been presented elsewhere
(8). The method is applicable to dandruff appraisal for it removes the des
quamating portion of the horny layer. Since there is an increased production 
of horny cells in dandruff as shown by the accelerated migration of radio- 
labeled basal cells to the surface (9), corneocyte counting affords a means to 
determine the quantity of horny cells per square centimeter produced in a 
given time.

Briefly, a site on each side of the vertex was clipped so that a glass cylinder 
of 3.8/cm2 area could be snugly applied to the surface. One milliliter of 
buffered 0.1% Triton X-lOO* was placed in the cup and the surface was 
rubbed with a blunt Teflon rod for 1 min. The wash fluid was aspirated and 
the procedure was repeated. The two samples were pooled. After appropriate 
dilution, usually 1:10 but with lesser dilutions after effective treatment, two 
drops of 2% crystal violet were added, the cell suspension was agitated me
chanically, and the dispersed cells were counted in a Fuchs-Rosenthal herno- 
cytometer.

S ham pooing

This always consisted of two 1-min latherings with a rinse in between.

P reva len ce  o f  D an d ru ff

The incidence of dandruff in the healthy population is not really known. 
The results of different surveys are of course keenly dependent on the criteria 
used. Cohen examined 500 young women and graded 15% as having 2+  
dandruff (10). Bourne and Jacobs evaluated 2720 soldiers and classified 2.5% 
as having “gross dandruff” (11). Roia and Vanderwyk considered that 70% 
of the population had some degree of dandruff (12). Obviously, these in
vestigators did not employ the same rating system.

P roced u re

Over a 3-year period 1,033 unselected adult males were graded as above 4 
days after a nonmedicated shampoo. None were using antidandruff medica
tions.

Residts

The frequency distribution is shown in histogram form (Fig. 1). The most 
frequent score was 2; the median was 3. Eighteen per cent were classified as 
grade 5 (moderately severe dandruff) or higher. Grade 4 (mild dandruff)

Rohm & Hass Co., Philadelphia, Pa.
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Figure 1. H is t o g r a m  s h o w i n g  f r e q u e n c ie s  o f  t h e  v a r io u s  g r a d e s  o f  s c a l in g  in  a n  u n 
s e le c t e d  a d u lt  m a le  p o p u la t io n

included another 18%. Only 4.5% had severe dandruff (grades 6 and 7). Tak
ing grade 4 as mild dandruff, the greatest proportion of subjects fell into the 
nondandruff group.

C om m en t

Since we do not admit subjects to clinical efficacy studies with grades of 
less than 5, it is clear that we reject 4 of 5 prospective candidates. We would 
agree with Van Abbe and Deans’ assertion that it is surprisingly difficult to 
recruit good subjects (4).

Seasonal V ariation

It is commonly supposed that dandruff declines in the summer though no 
clear proof has been brought forward. The sales of antidandruff products ap
parently decrease in that season, though this might be interpreted in different 
ways.
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Figure 2. D is t r ib u t io n  o f  g r a d e s  o f  s c a l in g  in  r e la t io n  t o  t h e  f o u r  s e a s o n s

P roced u re

The same 1,033 individuals were distributed by grades for each month of 
the year. Changes in frequencies were analyzed for deviations from that ex
pected if no seasonal effects were present.

R esults

A seasonal variation of a statistically significant degree was indeed ascer
tainable (p  =  <0.01). For illustrative purposes, the frequencies of the various 
grades are shown by quarters (Fig. 2). This seasonal rhythm is very evident 
with regard to the frequency of grades 1; in spring, for example, nearly 30% 
are grade 1 while in winter the frequency falls to only 10%. The contribution 
to x 2 showed that the seasonal deviation could be largely attributed to an in
crease in grades 1 and 2 in the spring and summer while in the fall grades 6 
and above were higher than at any other season.
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C om m en t

Seasonal shifts with a summer downturn are probably greater than our fig
ures show. We always find it more difficult to mobilize dandruff panels in the 
summer. This was a retrospective analysis and more subjects are represented 
in the winter than the summer group.

D istribu tion  o f  D andruff

It is commonly believed that dandruff is a patchy process. It has become 
the practice, therefore, to divide the scalp into segments, each of which is 
graded separately; a composite score is then calculated. Van Abbe originally 
evaluated 25 imaginary segments (13). Orentreich and his colleagues prob
ably are closer to the norm, scoring 9 separate sections (14). Various devices 
such as fencing caps have been utilized as stencils to divide the scalp into re
gions of equal size (13). We, however, make one global estimate after scratch
ing the surface at several points with a tongue blade.

We investigated the question of patchiness by doing duplicate eorneoevte 
counts in symmetrical sites on opposite sides of the scalp. Nonconcordance 
would signify an unequal distribution.

P roced u re

Four days after a bland shampoo, corneocyte counts were done on 148 
subjects on the left and right sides of the vertex 5 cm from the midline. In 
another group 92 counts were done 7 days after a shampoo.

R esults

Four days after the shampoo there was a high degree of correlation between 
duplicate samples from opposite sides ( r= 0.847, 95% confidence limits 0.80, 
0.89) (Fig. 3). This strong correlation increased in the 7-day group ( r  =  
0.904, 95% confidence limits 0.85, 0.93). The variation between sides was re
markably small whether or not the subjects had dandruff. This too bespeaks 
validity of the method.

C om m en t

The results indicate that dandruff is a uniform, diffuse rather than patchy 
process. This accords with all our clinical observations.

We can think of two explanations for the idea of patchiness. The first arises 
if dislodged scales are included in the evaluation. The distribution of these 
through the hair will be influenced by many factors such as hair styling and 
brushing. Secondly, dandruff is often mistaken for seborrheic dermatitis.
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Figure 3. D u p l i c a t e  c o r n e o c y t e  c o u n t s  o n  o p p o s i t e  s id e s  o f  s u b je c t s  w i t h  a n d  w i t h o u t

d a n d r u f f

R ela tion sh ip  o f  C lin ical G rad e and C o rn eo cy te  C ou n t

Clinical grades and corneocyte counts ought to be highly correlated; pre
sumably, the greater the production of horny cells, the more visible the scal
ing.

P roced u re

Grades and counts were done simultaneously on 141 individuals (some 
studied twice) giving 296 pairs of observations. The counts were duplicates 
from opposite sides of the vertex. Approximately half the pairs (150) were 
from dandruff subjects with grades of 5 and above. It is important to note that 
corneocyte counts in an unselected population follow a log-normal distribu
tion; averages and statistical analysis therefore are always based on logarith
mically transformed data.

R esid ts

The orthogonal regression line was calculated from the geometric means 
(Fig. 4). One can perceive that higher counts tended to be associated with
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Figure 4. O r t h o g o n a l  r e g r e s s io n  o f  c o r n e o c y t e  c o u n t s  o n  g r a d e s  w i t h  9 5 %  c o n f id e n c e

lim its  o f  t h e  c a l c u l a t e d  l in e

higher grades. This correlation was significant (r =  0.415) but rather weak, 
barely satisfying tests of significance.

C om m en t

While this result was anticipated, the data make it necessary to introduce 
other considerations. Although a general parallelism was observed, individual 
disjunctions were quite prominent. Some persons with high counts had sur
prisingly low grades and vice versa. Evidently the eye sees something not 
measured by the count. We propose the following explanation. Dandruff is 
the summation of two processes; an increased production of horny cells and 
desquamation in larger flakes. Horny cells are not shed singly but in aggre
gates (15). Although there is considerable overlapping, the proportion of 
larger scales is much greater in dandruff than in nondandruff.

The corneocyte count is most powerful in determining the quantity of homy 
cells while the eye has special keenness in sensing the size of the scales. The 
application of irritants such as sodium lauryl sulfate and kerosene to normal 
scalps affords a good illustration of how the counts may be extremely high and 
yet there may be no gross sign of dandruff. After about 5 days there occurs a 
brief flurry of scaling; the scalps return to normal by 10 days.

Despite the normal appearance the counts were very high, often considera
bly in excess of the worst cases of dandruff (2x l0 °/cm 2). Clearly the rate 
of production of horny cells was being greatly accelerated by the process of 
irritation but this could not be detected by the eye because desquamation was
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in the form of very fine scales. Visibility of scaling will mainly depend on the 
size of the flakes, while the corneocyte count chiefly reflects the rate of homy 
cell production. In any given scalp these may interact in different proportions. 
In consequence, the range of counts for any given grade may be quite large, 
especially in the nondandruff group. Some grade 2 individuals, for example, 
will have counts more typical of dandruff. Conversely, some grade 5 subjects 
will have counts in the nondandruff range. In these, cell turnover is not in
creased but aggregation is.

On the other hand, counts and grades were strictly correlated when scaling 
was conspicuous. High grades in severe dandruff were almost always ac
companied by high counts.

One can imagine a product that might be effective in dandruff without 
in any way altering the production of horny cells. Dandruff would “disap
pear” if the scales were simply dispersed into smaller aggregates. Tars might 
be examples of ancient antidandruff medications that depend on this mode of 
action.

R estora tion  T im e

The quantity of scales on the scalp at any particular time will be depen
dent on the interval since the last thorough washing. By shampooing daily, 
dandruff cannot be visualized. It is important to know how long it takes after 
a vigorous shampoo for scaling to reach the prewashing level. Van Abbe and 
Dean estimate this to be about 5 days (4). This interval is, of course, not 
fixed and will become proportionately shorter as dandruff becomes severer. 
Without knowledge of the average restoration time one cannot sensibly lay 
out specifications for assaying antidandruff shampoos. If bland shampooing is 
done at intervals less than the restoration time, scaling must diminish pro
gressively. One could then falsely ascribe a beneficial effect to an inefficaceous 
shampoo. If the intervals between shampoos are unusually long, say 10 days, 
this permits only 3 treatments a month. Each evaluation would then take 
months to complete.

E ffe c t o f  a S ingle N on m eclica ted  S ham pooing

Corneocyte counting and grading were done on 7 dandruff subjects. The 
scalps were then shampooed and counts made at the following times: im
mediately after shampooing, and 1, 2, and 4 days afterwards.

R esults—The initial grade before shampooing was 5.3. This fell to 2.0 one 
day later, increased to 2.8 on the second day, and reached 5.1 by the fourth.

Immediately after the shampoo the mean count was 770,000/cm2 com
pared to the 1,330,000/cm2 originally. Twenty-four hours later, the count 
dropped still lower to 288,000/cm2. It rose to 1,009,000/cm2 by the fourth 
day.
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In a further 8 subjects, 4 with heavy dandruff (average grade 5.7) and 4 
with no dandruff (average grade 2.5), counts and gradings were done every 
3 days for 12 days after a single shampoo. In the nondandruff group the 
counts returned to the preshampoo level of 763,000 cells/cm2 by the sixth 
day and did not materially increase thereafter. The clinical grades probably 
decreased slightly at 24 hours. It is certain, however, that the scores did not 
continue to rise with time, they leveled off after the third day. The final 
grade at 12 days was no greater than at 3.

In the dandruff group, by contrast, the pretreatment average of 1,366,000 
cells/cm2 was surpassed by day 3 with a count of 1,450,000 cells. By day 6 
the count had risen to 1,880,000 cells. The counts continued to increase there
after but only reached a final level 1,910,000/cm2. A sharp levelling off clear
ly occurred after the 6th day.

The grades increased to averages of 5.6 on day 3, to 7.4 by day 6, ( the origi
nal level) 8.0 by 9, and 8.4 by 12 days. One subject reached grade 9 by 9 days.

E ffec t o f  S ham pooing D an d ru ff S ubjects Evert/ 4 D ays

It was necessary to know whether bland shampooing every 4 days would 
bring about a steady decline in counts. Accordingly, 15 subjects, each with 
grade 5 dandruff, were shampooed every 4 days. Counts and grades were 
determined initially (4 days after a preparative shampoo) and again at 8, 16, 
and 24 days, each time just before shampooing.

R esults—The mean initial count of 1,328,000 cells/cm2 fell slightly to 1,-
270,000 at 8 days, did not change further by 16, and finally decreased a little 
more to 1,210,000 cells by 24 days. These reductions were not statistically 
significant even with a two-way analysis of variance. The grades likewise did 
not significantly decline throughout the 24-day period.

E ffec t o f  S ham pooing  D an d ru ff S ub jects E v ery  2 D a ys

Six grade 5 dandruff subjects were shampooed every 2 days for 4 times.
R esu lts—The counts declined from 1,450,000/cm2 to 860,000/cm2 2 days 

after the final shampoo. The signs of dandruff abated as the grades fell to 3.5 
two days after the last shampoo.

C o m m en t—A single washing of dandruff subjects disclosed some interesting 
matters. Immediately afterward, the count was 60% of the preshampoo level, 
that is to say, two, vigorous 1-min shampooings removed only 40% of the 
cells. The two 1-min scrubs with a blunt rod for corneocyte counting is far 
more efficient.

Curiously, the counts did not begin to rise immediately after shampooing. 
Indeed they were substantially lower 24 hours later. The effect of washing is 
thus somewhat more complex than one might suppose. Perhaps thorough 
cleansing of the scalp removes oil and debris which tends to trap desquamat
ing material; hence, loss of scales will be facilitated for perhaps a day or so
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until the oil-horn matrix is reconstituted. This may explain why bland sham
poos initially lower the corneocyte counts slightly.

The contrasting behavior between heavy dandruff and nondandruff sub
jects after a single shampoo without further washing for 12 days is note
worthy. In dandruff, the counts approximately reached the initial level by 3 
days and by 6 were 40% higher than originally. They leveled off thereafter 
though steadily increasing. The grades also returned to the prewash level 
(5.7) by the third day, reaching 7.4 by six. Clinical severity intensified fur
ther reaching grade 8 by 9 days. This represents tremendous scaling and was 
offensive to the subjects. In short, in heavy dandruff subjects, counts and 
grades were restored in less than 4 days, and continued to increase for the 
next 8. However, the counts leveled off rather sharply after 6 days, evidently 
reflecting an equilibrium between the production and loss of horny cells. The 
grades, however, did not really level off until day 9; the eye perceived a 
worsening that was not matched by proportionate increases in the counts. This 
discordance suggests that the larger scales are trapped and therefore easily 
visualized while the very small ones are shed and are therefore not sampled 
in the scrubbing procedure.

With nondandruff on the other hand, the counts took about 6 days to be 
restored to the prewash levels and leveled off thereafter at the equilibrium 
state. Even by the end of 12 days without washing there was not a trace of 
dandruff. Grades showed no tendency to increase after the first few days.

Bland shampooing of grade 5 dandruff subjects every 4 days did not sig
nificantly decrease the grades or the counts. There was a slight decrease in 
the counts after the first two shampoos; washing evidently has some effect 
initially, though limited. Four days is just about the restoration time for mod
erate dandruff, compared to 3 for severe dandruff. As expected, shampooing 
grade 5 subjects every 2 days for 4 times sharply decreased the counts and 
the grades. Too frequent shampooing obliterates the signs of dandruff.

Finally, we did one further test to demonstrate the contrast between dan
druff and nondandruff subjects. Five grade 5 subjects and 5 grade 3 ones wore 
bathing caps sealed to the skin for 21 days. Disregarding squamae in the 
hair, dandruff did not develop in grade 3 subjects. This belies our previous as
sertion that nonwashing leads to signs of dandruff (16). The nondandruff 
subject will not convert through bad hygiene. Horrendous scaling developed 
in the dandruff subjects who wore caps for 3 weeks. All achieved grades of 
9 or 10; malodor became great enough to create personna non grata status 
for the subjects.

P roced u res fo r  A ssayin g  A ntidandru ff E fficacy

We propose to outline here some schemes which, based on the foregoing 
findings, have proved valuable for estimating the effectiveness of antidan
druff shampoos and hair grooming preparations.
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An important tactic has been the repeated evaluation of agents of known 
efficacy. This type of experience has established the reproducibility of the 
method and has provided benchmarks for ranking materials comparatively. 
The bulk of our experience is with shampoos, the most popular form.

S ubjects

Institutionalized volunteers are preferable for rigorous control then be
comes possible. Women are perhaps less suitable for two reasons: (a) dan
druff is probably less severe in the female and hence good subjects are 
harder to come by; and (b ) if the assay includes eorneoeyte counts, two sites 
must be clipped, a procedure not cordial to most women.

For routine assays, clinical grading alone is sufficient provided that the 
subjects have at least grade 5 dandruff. For more conclusive results and es
pecially for comparing agents of differing effectiveness, a complete analysis is 
preferable; this entails eorneoeyte counts as well as clinical grading.

P roced u re

The procedure for a complete analysis is given in Table I. Ten subjects 
are sufficient for most purposes. The scheme entails two pretreatment bland 
shampoos to achieve baseline levels followed by twice weekly washing with 
the test material for 8 applications. The test terminates on the 28th day but it 
is often illuminating to return to twice weekly shampooing with the bland 
detergent for a follow-up period of several weeks. With highly effective sham
poos, it may take 4 to 6 weeks before scaling returns to the pretreatment level. 
Our bland shampoo is a local product* whose ineffectiveness has been es
tablished innumerable times. Most nonmedicated shampoos have little or no 
activity, but it is wise to determine this beforehand. Shampooing consists of 
two 1-min latherings with rinsing between and afterward. We find it con
venient to shampoo every Monday and Thursday; that is at 3- and 4-day in
tervals alternately. Observations are always made 4 days after shampooing.

'T r i e t h a n o l a m i n e  la u r y l  s u l fa t e  in  a  m ix t u r e  o f  l o n g  c a r b o n - c h a in  a m id e s  f o r m u l a t e d  
w i t h  c o l o r  a n d  p e r f u m e  ( D m c o  S h a m p o o ,  T h e  D r u g  H o u s e ,  I n c . ,  1 0 1 1  B u t le r  S t . , P h i la 
d e lp h ia ,  P a .) .

Table I
P r o t o c o l  f o r  C o m p l e t e  A n a ly s is  o f  a  S h a m p o o

P r e t r e a t m e n t T r e a t m e n t P o s t -T r e a t m e n t

D a y - 7  - 4 0  3  7  1 0  1 4  1 7  2 1  2 4 2 8

B la n d  s h a m p o o  
T e s t  s h a m p o o  
G r a d e

C o r n e o c y t e  c o u n t

X  X
X X X X X X  X X  
X X X  X 
X  X

X

X
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C o m p a r i s o n  o f 2 .0 %  Z i n c  P y r i t h io n e  S h a m p o o  w i t h  th e D e t e r g e n t  B a s e  A lo n e

C o r n e o c y t e  C o u n t C l i n i c a l  G r a d e s

M a t e r ia l D a y  0  D a y  1 4 D a y  2 8 D a y  0  D a y  1 4  D a y  2 8

D e t e r g e n t  b a s e 1 2 5 6  0 0 0  1 1 4 8  0 0 0 1 1 7 4  0 0 0 5 .4  4 .9  4 .7
Z i n c  p y r i t h io n e 9 6 8  0 0 0  6 7 8  0 0 0 7 3 2  0 0 0 5 .6  3 .1  1 .9

T a b l e I I I
C o m p a r a t iv e  E f f i c a c y  o f  Z P T  a n d  S e le n iu m  S u l f id e  b y  C o r n e o c y t e  C o u n t i n g

( G e o m e t r i c  M e a n s )

S h a m p o o S u b je c t s B e f o r e  T r e a t m e n t  P o s t -T r e a t m e n t
( /  c m 2 ) (  /  c m 2)

S e le n iu m  s u lf id e 1 6 1 0 5 6  0 0 0 2 1 4  2 0 0
Z i n c  p y r i t h io n e 2 4 9 0 4  0 0 0 6 2 2  7 0 0
Z P T  d e t e r g e n t  b a s e 1 8 1 1 6 9  0 0 0 1 0 4 1  0 0 0
D r u c o 1 8 1 1 5 0  0 0 0 1 0 4 0  0 0 0

E xa m p le  I —Complete analysis: A shampoo containing 2% zinc pyrithione* 
was compared to the detergent base in two groups of 10 men each. The re
sults are shown in Table II. With the base, the corneocyte count decreased 
slightly and the clinical grade by only 0.7. This difference was not significant 
(p =  >0.05). Highly significant decreases occurred with the active ma
terial. The mean grade decreased from 5.6 to 1.9 and the count fell by almost 
a quarter of a million cells, highly significant differences. Effectiveness was 
already apparent by 14 days.

E xa m p le I I —Abbreviated test with corneocyte counts: The refinements 
provided by corneocyte counting are illustrated by the following short-term 
study. Dandruff subjects were shampooed twice weekly for only four times 
with a final count 4 days after the last shampoo. Two nonmedicated shampoos 
were compared to 2.5% selenium sulfide shampoo (Selsun Suspension®!) 
and 2% zinc pyrithione (Head and Shoulders).

The results are shown in Table III. The counts were not lowered by the 
two bland shampoos. Significant decreases occurred with both active ma
terials ( p = < 0 . 0 1 ) .  The effect of the selenium shampoo was greater than 
zinc pyrithione; this difference was significant (p =  <0.05). It has repeatedly 
been our experience that zinc pyrithione acts less rapidly than selenium sul
fide. It should be noted that such rapid abatement of dandruff can only be ap
preciated with highly effective shampoos. Agents of lesser efficacy must be 
evaluated over a longer period of use.

“ H e a d  a n d  S h o u ld e r s ,  P r o c t e r  & G a m b le  C o . ,  C in c in n a t i ,  O h io  4 5 2 2 4 .  
t A b b o t t  C o . ,  C h i c a g o ,  111.
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A ssay o f  A ntidandru ff G room in g  A g en ts

P roced u re

The test material is applied once daily for 3 weeks; the scalp is shampooed 
once weekly with a bland shampoo. The control reading is made 7 days after 
a preparative shampoo and the final one the 28th day (7 days after the last 
application and shampoo). The longer interval between shampoos increases 
the reliability of clinical grading by allowing more time for scales to accumu
late.

E xam ple

Two per cent zinc pyrithione in Hydrophilic Ointment U.S.P. was compared 
with Hydrophilic Ointment U.S.P. alone in two groups of 10 men each. The 
agents were applied once daily for 4 weeks with bland shampooing once 
weekly. We now recommend 3 weeks of treatment. As a further point of 
interest, within each group, 5 had dandruff (grade 5) and 5 did not (grade 
3). Grades and corneocyte counts were done once weekly.

R esults

The corneocyte counts again provided the most eloquent evidence of the 
difference between treatments. In the dandruff subjects ZPT caused a great 
reduction from 1.75x10° to 4 x 105/cm 2 by 2 weeks (Fig. 5). Grades paral
leled the counts falling from 5.8 to 3.8 by 2 weeks and to 2.7 by 4. These were 
statistically significant changes (p  =  <0.01). With hydrophilic ointment, the 
grades only decreased from 5.2 to 4.6. The counts decreased but not signif
icantly so. In the nondandruff group the counts decreased modestly with 
both formulations. These differences were not significant.

C om m en t

Only tentative conclusions can be derived from such small samples. It seems 
unmistakable that effective grooming agents can be recognized with great 
confidence within 2 weeks provided that the subjects actually have dandruff. 
Further study is required to establish whether the mild suppressive effect of 
hydrophilic ointment in subjects with and without dandruff is a real phenom
enon. The results suggest that unmedicated cream bases may promote des
quamation of finer scales from the surface. It need hardly be questioned that 
antidandruff effects are obtained more promptly with daily topical applica
tion than by twice weekly shampooing with the same active agent.

D i s c u s s i o n

It may be well to state the conceptions which form the foundation for the 
methods we have described. Dandruff occurs only on the scalp and has a sin-
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Figure 5. C om parison of nonm edicated  cream  (H ydrophilic O in tm ent U.S.P.) w ith  an  
an tidandruff groom ing cream  containing 0.5%  zinc pyrithione in bo th  dandruff and

nondandruff subjects

gle manifestation, scaling. The latter is the resultant of two processes: in
creased production of horny material and increased size of squamae. The 
condition is perceived because of accelerated epidermopoiesis accompanied 
by desquamation in large flakes. Epidermal turnover is normally much faster 
on the head than on the trunk and extremities (7). The exfoliation of horny 
cells is, of course, a physiologic phenomenon and becomes visible on the scalp 
because of the protection provided by the hair. Merely shaving the scalp 
masks dandruff.

There cannot be a sharp division between dandruff and nondandruff since 
one is dealing with a continuum, a physiologic spectrum. Dandruff is merely 
an intensified state of desquamation; the difference is quantitative not quali
tative. Dandruff is not a disease in this sense.



8 8 J O U R N A L  O F  T H E  S O C IE T Y  O F  C O S M E T IC  C H E M IS T S

It is sounder to use the term nondandruff in lieu of normal. Since dandruff 
blends smoothly into nondandruff, the point on the scale where dandruff be
gins is necessarily an arbitrary choice. Individuals will view the amount of 
scaling they have by purely subjective criteria according to their social sta
tion, esthetic sensibilities, personal ideas of cleanliness, etc. In a popular poll 
one would doubtless find that self-estimates of the prevalence of dandruff 
would increase steadily as one proceeded up the status ladder. This accounts 
for the very different estimates of the incidence of dandruff. By our criteria, 
we would regard Roia and Vanderwyks’ estimate of 70% (12) to be too high 
while 2.5% given by Bourne and Jacobs seems too low (11). The vast subjec
tive element is revealed when one puts out a general call for subjects com
plaining of dandruff. In our experience about 60% of these will be grade 3, 
that is, with minimal scaling. The consumership for dandruff products prob
ably includes many individuals in this marginal class.

By our criteria about 20% of a young male population will have dandruff of 
a sufficient degree, grade 5, to warrant their inclusion in panels for antidan- 
druff assays. The mean count for grade 5 is 700,000/em2. It is important to 
appreciate that individual counts may vary from the mean by a good deal. 
Not all persons with counts higher than this have clinical dandruff while, in
deed, some with lower counts do have dandruff. The latter circumstance is 
considerably more frequent than the former, that is to say, high counts almost 
always signify dandruff while low ones are not so well correlated with non
dandruff.

More study is required of the factors which influence the size of the des
quamating flakes. When horny cells separate in large aggregates the subject 
will have clinical dandruff whether or not the corneocyte count is higher than 
the average. In the last analysis, the recognition of dandruff is by clinical 
criteria, by grading. The special value of corneocyte counting is to follow the 
effect of treatment by objective means and not for classifying individuals. The 
counts for a given individual are highly reproducible from week to week 
whether or not dandruff is present.

Corneocyte counting is not only more objective but permits fine focusing 
beyond the resolving power of the eye. It is more discriminating with regard 
to judging the rapidity of the response (slope of the curve) and the magni
tude of the effect. The corneocyte count has a special capability for detecting 
cytostatic agents. These directly suppress mitotic activity, an effect which in
evitably abolishes dandruff. Topical corticosteroids and nitrogen mustards are 
effective for this reason (though not indicated in simple dandruff). Among 
conventional antidandruff agents selenium sulfide is not only antimicrobial 
but slows down epidermal turnover. This can be demonstrated in two ways. 
After treatment the counts usually fall to well below the mean for nondan
druff subjects. In addition, starting with grades 1 or 2, the counts can be low
ered still further to levels never exhibited by an untreated subject, that is, 
below “normal.”
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d a n d r u f f  to  b e  a h ig h ly  s ta b le  p ro ce ss  w i t h  o s c il la t io n s  o f  a v e ry  lo w  m a g n i
tu d e .  W e  r a th e r  t h in k  th a t  th e  le v e l o f  s c a lin g  is a s te a d y  s ta te  c h a ra c te r is t ic  
o f  a n  in d iv id u a l  m u c h  as is h a ir  g ro w th  o r  s e b u m  o u tp u t .  V a n  A b b e  a n d  D e a n  
h a v e  b e e n  so im p re s s e d  w i t h  th e  f lu c tu a t in g  c o u rs e  o f  d a n d r u f f  as to  s ta te : 
“ I t  is e s s e n tia l to  c o m p a re  th e  p ro g re s s  o f  a t re a te d  p a n e l w i t h  a n  u n t re a te d  
p a n e l r u n n in g  c o n c u r r e n t ly ”  ( 4 ) .  T h is  is  s im p ly  n o t  fe a s ib le . I n  o u r  v ie w ,  th e  
f lu c tu a t io n s  p e r ta in  to  s e b o r rh e ic  d e rm a t i t is .  T h a t  d ise a se  in d e e d  does p u r 
sue  a n  e r r a t ic  c o u rs e  in  w h ic h  s u d d e n  e x a c e rb a tio n s  a re  a c o m m o n p la c e  
f o l lo w in g  e m o t io n a l tra u m a s , i lln e s s  o f  v a r io u s  k in d s ,  e tc . T h e  o ld  s a y in g  o f  
“ g e t t in g  o n e ’s d a n d e r  u p ”  a p p lie s  to  s e b o r rh e ic  d e rm a t i t is  n o t  to  d a n d r u f f .  I n  
o u r  e x p e r ie n c e  th e  le v e l o f  d a n d r u f f  does n o t  c h a n g e  a p p re c ia b ly  f r o m  a d u l t 
h o o d  to  m id d le  age . D a n d r u f f  does n o t  s p o n ta n e o u s ly  c o m e  a n d  go. A  “ c u re ”  
is im p o s s ib le .

W e  h a v e  s e t r a th e r  s t r ic t  t im e  l im it s  w i t h in  w h ic h  to  ju d g e  a n t id a n d r u f f  
e ff ic a c y . F e a s ib i l i t y  a n d  e c o n o m ic s  a rc  im p o r ta n t  c o n s id e ra t io n s . I n  th e  h a n d s  
o f  o th e rs , assays o f  s h a m p o o s  e n ta i l  a b o u t  2  m o n th s  o f  t re a tm e n t .  L o n g e r  
t im e s  a re  n o t  u n u s u a l.  A  p ro lo n g e d  t r e a tm e n t  p e r io d  m ig h t  r e s u lt  in  a ju d g e 
m e n t o f  p a r i t y  fo r  tw o  m a te r ia ls  w h ic h  w e re  in  fa c t  d i f fe re n t .  A f t e r  p ro t r a c te d  
use w e a k e r  a g e n ts  m a y  a p p e a r  to  b e  e q u a l ly  e ffic a e o u s  in  s u b je c ts  w i t h  m i ld  
d a n d r u f f .  A s  a p ra c t ic a l c o n s id e ra t io n ,  an  a g e n t w h ic h  has n o t  g iv e n  s a t is fa c 
t io n  a f te r  3 w e e k s  o f  use  s h o u ld  n o t  b e  e s te e m e d .

P ro d u c ts  o f  e s ta b lis h e d  v a lu e  b e c o m e  u s e fu l b e n c h m a rk s  f o r  assessing 
c o m p a ra t iv e  e ffe c tiv e n e s s . O u r  re fe re n c e  p ro d u c ts  a re  2.5%  s e le n iu m  s u lf id e  
(S e ls u n  S u s p e n s io n )  a n d  2%  z in c  p v r i th io n e  ( H e a d  a n d  S h o u ld e rs )  s h a m 
poos.

I n  c o n tra s t  to  O r e n t r e ic h  et al. ( 1 4 )  w h o  c o u ld  n o t  d is t in g u is h  b e tw e e n  th e  
tw o  ( m in im u m  t r e a tm e n t  o f  6 w e e k s ) ,  w e  re g a rd  th e  fo rm e r  as m o re  e ffe c 
t iv e .  Im p r o v e m e n t  c a n  b e  n o te d  e a r l ie r ,  u s u a lly  a f te r  th e  s e c o n d  s h a m p o o , 
a n d  th e  s u p p re s s io n  o f  s c a lin g  is g e n e ra lly  g re a te r  b y  3  w e e ks . P e rh a p s  p a r 
i t y  c o u ld  b e  a c h ie v e d  a f te r  6 to  8 w e e k s  o f  tw ic e  w e e k ly  s h a m p o o in g . S in ce  
b o th  p ro d u c ts  h a v e  b e e n  e x te n s iv e ly  u se d  a n d  h a v e  a k n o w n  re c o rd  o f  p e r 
fo rm a n c e , th e se  m a y  s e rv e  as s ta n d a rd s  fo r  r a t in g  n o v e l fo rm u la t io n s .  I f  o n e  
has a d a ta  b ase  i t  m a y  n o t  b e  n e c e s s a ry  e a ch  t im e  to  ru n  th e  re fe re n c e  m a 
te r ia l  c o n c o m ita n t ly .

H a lf - s c a lp  a p p lic a t io n s  h a v e  b e e n  u t i l iz e d  to  c o m p a re  tw o  m a te r ia ls  o n  th e  
sam e  in d iv id u a l  ( 2 0 ) .  P a ire d  c o m p a r is o n  tes ts  a re  in  fa c t  e x te n s iv e ly  u se d  
in  e v a lu a t in g  to p ic a l th e ra p ie s  f o r  s k in  d is o rd e rs . W h i le  a d m ira b le  in  p r in c i 
p le , w e  h a v e  s h o w n  th a t  a d ra g  w h ic h  is v e ry  a c t iv e  in  s m a ll a m o u n ts  m a y  b e  
s u rp r is in g ly  e f fe c t iv e  a t  a s ite  f a r  re m o v e d  f r o m  th e  a re a  o f  a p p l ic a t io n  ( 2 1 ) .  
T h u s , n e o m y c in  c re a m  to  o n e  s id e  o r  e v e n  o n e  a re a , m a y  d e c im a te  th e  
Staphylococcus aureus p o p u la t io n  o f  d e r m a t i t ic  s k in  in  u n tre a te d ,  d is ta n t  
s ites . T ra n s lo c a t io n  o f  th e  d ra g  is re s p o n s ib le  fo r  th is  b e h a v io r .  W e  h a v e  o b 
s e rv e d  th e  v e ry  sa m e  p h e n o m e n o n  o n  th e  s c a lp . W e  a p p l ie d  a 1% a q u e o u s
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s o lu t io n  o f  s o d iu m  p y r i th io n e  to  o n e -q u a r te r  o f  th e  s c a lp  o f  d a n d r u f f  s u b je c ts . 
B y  2 w e e k s  th e re  w a s  a m a rk e d  a n d  e q u a l im p ro v e m e n t  o v e r  th e  e n t ire  s c a lp . 
T h e  s c a lp  is a w e t  a n d  g re a s y  a re a  w h e re  s u r fa c e  c u r re n ts  a re  c e r ta in  to  
b r in g  a b o u t  a m o re  o r  less u n i fo r m  d is t r ib u t io n  o f  lo c a l ly  a p p l ie d  su b s ta n ce s . 
W e  c o n s e q u e n t ly  in v e ig h  s t r o n g ly  a g a in s t  h a lf - s c a lp  s tu d ie s .

(R e c e iv e d  M a r c h  29, 1 9 7 3 )
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Society of Cosmetic Chemists 
Medal Award to 

Sabbat J. Strianse

T h e  S o c ie ty  o f  C o s m e t ic  C h e m is ts  p re s e n te d  its  1973 M e d a l A w a r d  to  M r .  

S a b b a t J. S tr ia n s e , V ic e  P re s id e n t in  c h a rg e  o f  R e s e a rc h  a n d  D e v e lo p m e n t  o f  
Y a rd le y  o f  L o n d o n ,  In c . ,  T o to w a ,  N .J . T h e  M e d a l A w a r d ,  th e  S o c ie ty ’s h ig h e s t 
h o n o r ,  w a s  p re s e n te d  to  M r .  S tr ia n s e  in  r e c o g n it io n  o f  th e  m a n y  c o n t r ib u t io n s  
l ie  has m a d e  o v e r  th e  p a s t  30  ye a rs  to  th e  c o s m e tic  a n d  to i le t r ie s  in d u s t r y  
a n d  to  th e  S o c ie ty  o f  C o s m e t ic  C h e m is ts  o rg a n iz a t io n s  in  p a r t ic u la r .

T h e  fo rm a l p re s e n ta t io n  w a s  m a d e  a t  th e  D e c e m b e r  1 0 th  lu n c h e o n  d u r in g  
th e  S o c ie ty ’s a n n u a l m e e t in g  b y  M r .  R o b e r t  L .  G o ld e m b e rg ,  S C C  P re s id e n t,  

a n d  M r .  G a b r ie l  B a rn e tt ,  a lo n g - t im e  c o lle a g u e  o f  M r .  S tr ia n s e , a c te d  as E u 
lo g is t .

L e f t  to  r ig h t: Medal Award Chairman Maison G. deNavarre, Medalist Sabbat J. Strianse, 
Eulogist Gabriel Barnett, and Society President Robert L. Goldemberg
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Q u an tita tiv e  A spekte
der A u fn ah m e  von  K osm etika
durch die H au t

H A N S  S C H A E F E R *

V o r t r a g  a n l ä ß l i c h  d e s  V I I .  I F S C C - K o n g r e s s e s  i n  H a m b u r g

v o m  1 1 . — 1 1 .  S e p t e m b e r  1 9 7 2

Synopsis— Quantitative aspects of absorption of cosmetics by skin.—  The physico-chemical 
processes after application of cosmetics to the skin are related quantitatively to the SKIN’S 
PHYSIOLOGICAL STRUCTURE AN D  FUNCTION: The optimum quantity of a COS
METIC CREAM which can be applied to the skin is limited, and only part of it is absorbed 
by the H O R N Y  LAYER. Beyond a certain depth of the horny layer, the individual com
ponents— including the incorporated active constituents— obey their own PENE
TRATION KINETICS. At the same time, the LIPID-LIKE MATERIALS applied to the 
skin are continuously diluted by SKIN LIPIDS and transported to the surface. Incorporated 
solids can also penetrate and remain in deeper layers of the horny layer. The magnitude of 
this process depends on the PARTICLE SIZE. After a discussion of methods suitable for 
quantitation of these processes, several points are noted: 1. The penetration of particles can 
be eliminated by selection of their particle size. 2. The DURATION OF ACTION of a 
cosmetic preparation on the skin normally lasts about five hours. 3. SO-CALLED “NUTRI
ENTS” penetrate into living cell layers in such small amounts that any influence on CELL 
NUTRITION is excluded. 4. It is, nevertheless, possible to influence cells cosmetically by 
studying the physiological regulation of cell nutrition.

Z u n ä c h s t s o ll  im  S in n e  des T h e m a s  d e f in ie r t  w e rd e n ,  w a s  u n te r  A u fn a h m e  

v o n  K o s m e t ik a  d u rc h  d ie  H a u t  z u  v e rs te h e n  is t.

D ie  H a u t  a ls G re n z o rg a n  g e g e n ü b e r d e r  U m w e l t  b e g in n t  v o n  a u ß e n  h e r  m i t  

d e r  a n h a f te n d e n  L u f t h ü l le  u n d  d e r  B e h a a ru n g . H ie r  is t  auch  das fe in e  L a n u g o -  

h a a r  m i t  e in z u b e z ie h e n . Jedes A u fb r in g e n  v o n  K o s m e t ik a  v e rä n d e r t  d iese  

O b e rf lä c h e , s te l l t  a ls o  schon  e in e  A u fn a h m e  d a r .  H in z u  k o m m t ,  d a ß  d ie  H a u t  

—  b e i e n ts p re c h e n d e r  V e rg rö ß e ru n g  b e tra c h te t  —  e in  s ta r k  s t r u k tu r ie r te s  R e 

l i e f  m i t  V e r t ie fu n g e n ,  g e b ild e t  v o n  A u s fü h ru n g s g ä n g e n  d e r  H a a re ,  d e r

* Prof. Dr. H. Schaefer, Hautklinik der Freien Universität Berlin im Rudolf-Virchow-
Krankenhaus, D -l Berlin 65, Augustenburger Platz 1.
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S c h w e iß d rü s e n , a b e r  auch  v o n  M ik ro v e r le tz u n g e n ,  z e ig t .  D u rc h  A u f t r ä g e n  v o n  

K o s m e t ik a  w e rd e n  d iese  V e r t ie fu n g e n  a u s g e fü ll t .  V o n  d o r t  aus e r f o lg t  d ie  

P e n e t ra t io n  e ines k le in e s  A n te i ls  in  d ie  T ie fe .

H ie r  s o ll e in e  e rs te  q u a n t i t a t iv e  A n g a b e  e r fo lg e n .  D ie  F ra g e , w ie v ie l  e ines 

K o s m e t ik u m s ,  z . B . e in e r  C re m e , o p t im a l  a u f  d e r  H a u t  v e r t e i l t  w e rd e n  k a n n ,  

is t  n ic h t  so s e lb s tv e rs tä n d lic h ,  w ie  sie e rs c h e in t. I n  e ig e n en  M e ß re ih e n  w u r d e  

g e fu n d e n , d a ß  v o n  e in e r  n o rm a lk o n s is te n te n  C re m e  ca . 2 m g /c m 2 a u f  e in e r  

f e t t f r e ie n  H a u to b e r f lä c h e  v e r t e i l t  u n d  e in m a s s ie r t  w e rd e n  k ö n n e n ,  o h n e  d a ß  

e in  s ic h tb a re r  b z w .  f ü h lb a r e r  f e t t a r t ig e r  F i lm  v e rb le ib t .  D u rc h  d iese  M e n g e  

w u r d e n  a lso  d ie  g e n a n n te n  V e r t ie fu n g e n  a u s g e fü ll t .  A u f  d ie  gesa m te  G e s ic h ts 

flä ch e  k ö n n e n  g ro b  g e re ch n e t a lso  e tw a  0 ,5  g v e r t e i l t  w e rd e n . D a s  is t  e in e  re c h t 

g e r in g e  M e n g e . J e d e r  Ü b e rs c h u ß  b le ib t  a b e r f i lm a r t ig  a u f  d e r  O b e r f lä c h e  lie g e n  

u n d  f ü h r t  so z u  u n e rw ü n s c h te n  E f fe k te n ,  w ie  W ä rm e s ta u , F e u c h t ig k e its re te n 

t io n  d u rc h  B e h in d e ru n g  d e r  A b d u n s tu n g  u s w .

W a s  g e sch ie h t n u n  m i t  e in e r  d e ra r t ig e n  C re m e  b e im  V e r re ib e n  a u f  d e r  H a u t?  

M i t  S ic h e rh e it  w i r d  d ie  E m u ls io n  f r ü h e r  o d e r  s p ä te r  b re ch e n . D ie s  is t  schon 

u n te r  d e m  M ik r o s k o p  z u  b e o b a c h te n , w e n n  m a n  C re m e s  z w is c h e n  z w e i O b je k t 

t r ä g e rn  z e r re ib t .  D a s  K e r a t in  d e r  H o rn s c h ic h t  w i r d  d iesen  V o rg a n g  b e sch le u 

n ig e n , in d e m  es d e r  C re m e  W a s s e r e n tz ie h t .  E in  T e i l  d e r  fe t ta r t ig e n  B e s ta n d 

te i le  u n d  auch  des E m u lg a to r s  w i r d  v o m  H a u t f e t t  a u fg e n o m m e n .

A n s c h lie ß e n d  s te l l t  s ich k o n s e q u e n te rw e is e  d ie  F ra g e , w a s  m i t  W ir k s to f fe n  

g e sch ie h t, d ie  e in e m  K o s m e t ik u m  in k o r p o r ie r t  s in d .

In n e r h a lb  d e r  H o rn s c h ic h t  f in d e t  z u n ä c h s t e ine  p h y s ik a lis c h -c h e m is c h e  V e r 

te i lu n g  g e m ä ß  d e m  H e n r y ’sehen V e r te ilu n g s g e s e tz  s ta t t :  D e r  w a s s e rlö s lic h e  

A n t e i l  v e r b le ib t  in  d e r  w ä ß r ig e n  P hase  u n d  w i r d  v o n  d o r ta u s  a n  das w a s s e r

h a lt ig e  K e r a t in  abg eg e b e n , fe t t lö s l ic h e  A n te i le  gehen  v o n  d e r  F e ttp h a s e  in s  

H a u t f e t t ,  z u m  g rö ß te n  T e i l  b le ib t  je d o c h  d e r  W ir k s t o f f  —  z u m in d e s t  b is  z u r  

s o g e n a n n te n  B a r r ie r e  —  in  d e r  G ru n d la g e  b z w .  d e re n  B e s ta n d te ile n .

H ie r  d o k u m e n t ie r t  s ich  a lso  d ie  S c h u tz - , d . h . B a r r ie r e fu n k t io n  d e r  H o r n 

sch ich t. E in e rs e its  w i r d  s ta tis c h  das a u fg e b ra c h te  K o s m e t ik u m  d u rc h  e in e  n ach  

u n te n  h in  se h r k o m p a k t  u n d  d ic h t  w e rd e n d e  H o rn s c h ic h t  a m  w e ite re n  E in 

d r in g e n  g e h in d e r t .  A n d e re rs e its  w i r d  es d y n a m is c h  d u rc h  das H a u t f e t t  v e r 

d ü n n t  u n d  h ie rd u rc h  u n d  d u rc h  a n d e re  M e c h a n is m e n  w ie d e r  nach  o b e n  h e ra u s 

geschoben . D ie s e r  P u n k t  w i r d  s p ä te r  n o ch  z u  d is k u t ie re n  se in .

A b  d e r  B a r r ie re  f in d e t  e in e  T re n n u n g  d e r  e in z e ln e n  B e s ta n d te ile  s ta t t .  D ie s e  

is t  n a tu rg e m ä ß  n ic h t  s e le k t iv ,  so d a ß  n u r  d e r  W ir k s t o f f  t ie f e r  e in d r in g e n  k ö n n 

te , je d o c h  v e rs c h ie b t s ich das V e r h ä l tn is  v o n  G ru n d la g e n s to f fe n  z u  W ir k s to f fe n ,  

das u rs p rü n g lic h  z . B . 1 :1 0 0  w a r ,  d a h in g e h e n d , d a ß  je d e r  e in z e ln e  B e s ta n d te i l  

g e m ä ß  e in e r  ih m  e ig e n en  P e n e t ra t io n s k in e t ik  in  d ie  le b e n d e n  S ch ich te n  d e r  

H a u t  e in w a n d e r t .  D a s  V e r h ä l tn is  k a n n  a lso  1 :1  w e rd e n , so d a ß  9 9 %  d e r
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G ru n d la g e  in  b z w .  o b e rh a lb  d e r  H o rn s c h ic h t  v e rb le ib e n ,  1 %  d e r  G r u n d la g e n 

s to f fe  s o w ie  z w is c h e n  0 u n d  1 %  des in k o r p o r ie r t e n  W ir k s to f fe s  t ie f e r  e in -  
d r in g e n .

Ü b e rra s c h e n d e  E rg e b n is s e  w e rd e n  gesehen, w e n n  m a n  n u n  das S ch icksa l v o n  

F e s tk ö rp e rn  w ie  k r is t a l l in e n  u n d  a m o rp h e n  S u b s ta n z e n  u n d  a ls  K o n s e q u e n z  

d a ra u s  auch  v o n  P ig m e n te n  o . ä. v e r f o lg t .  D ie s e  b le ib e n  n ic h t  e tw a  a u f  d e r  

H o rn s c h ic h to b e r f lä c h e  lie g e n , s o n d e rn  d r in g e n  seh r sc h n e ll, je  nach  P a r t ik e l 

g rö ß e  u n d  S u b s ta n z  in  u n te rs c h ie d lic h e n  M e n g e n , in  d ie  T ie fe  d e r  H o rn s c h ic h t  

e in .

S o k a n n  m a n  in te r fe r e n z m ik r o s k o p is c h  n o ch  F e s tp a r t ik e l in  3U d e r  G e s a m t

t ie fe  d e r  H o rn s c h ic h t  n a c h w e is e n . H ie ra u s  f o lg t ,  d a ß  z . B . P u d e r  n ic h t  n u r  a u f  

d e r  H a u to b e r f lä c h e  lie g e n  b le ib t ,  s o n d e rn  in  d ie  H o rn s c h ic h t  e in w a n d e rn  k a n n  

u n d  auch  d u rc h  in te n s iv e s  W a sch e n  n u r  sch lech t z u  e n tfe rn e n  is t ;  e ig e n tl ic h  is t  

d ie s  n u r  d u rc h  B ü rs te n ,  a lso  d u rc h  m e ch a n isch e n  A b r ie b  d e r  o b e re n  H o r n 

s c h ic h tla g e n , m ö g lic h .  D e r  R e s t v e rs c h w in d e t  m i t  d e r  n a tü r l ic h e n  N e u b i ld u n g  

d e r  H o rn s c h ic h t  v o n  u n te n  in  ca. 4 — 6 T a g e n  d u rc h  d e n  tä g lic h e n  A b r ie b .

D ie s  b e r ü h r t  das g e sa m te  P ro b le m  des W a schens  d e r  H a u t .  D ie  H o rn s c h ic h t  

k a n n ,  w ie  g e s c h ild e rt,  a ls  R e s e rv o ir  auch  f ü r  F e s ts to ffe  fu n g ie re n .  S in d  d iese  —  

w ie  z . B . K r is t a l le  —  n u r  te i l lö s l ic h ,  so w e rd e n  sie d u rc h  in te n s iv e s  W a sch e n  

u . U .  n ic h t  e n t fe r n t ,  s o n d e rn  s ta ttd e s s e n  t ie fg e w a s c h e n . M a ib a c h  d e m o n s tr ie r te  

d ie se n  E f f e k t  a u f  d e m  le tz te n  in te rn a t io n a le n  K o n g re ß  f ü r  D e r m a to lo g ie  in  

V e n e d ig .  E r  z e ig te , d a ß  z . B . In s e k t ic id e  in  d e r  H o rn s c h ic h t  a b g e la g e r t w e rd e n . 

W i r d  s o fo r t  m i t  S e ife  n a ch ge w a sch e n , so w e rd e n  ca . 5 0  %  dessen e n t fe r n t ,  w a s  

o h n e  W a s c h e n  in  d e n  K ö r p e r  e in d r in g e n  w ü r d e .  W i r d  nach  8 S tu n d e n  ge

w a s c h e n , so d r in g t  d ie  d o p p e lte  M e n g e  in  d e n  K ö r p e r  e in , d . h . das im  H o r n 

s c h ic h tre s e rv o ir  a n g e s a m m e lte  M a te r ia l  w i r d  h ie rb e i n ic h t  h e ra u s - , s o n d e rn  

h in e in g e w a s c h e n .

W a s  g e sch ie h t n u n  s c h lie ß lic h  m i t  d e n  e rw ä h n te n  ca . 9 9  °/o d e r  G ru n d la g e ,  

d ie  n ic h t  in  d ie  le b e n d e n  S ch ich te n  d e r  H a u t  e in  w a n d e rn ?  D e re n  S ch icksa l is t  

a b h ä n g ig  v o n  d e r  h a u te ig e n e n  F e t t p r o d u k t io n ,  d . h . d e r  T a lg d r ü s e n fu n k t io n .  

W i r d  d e r  H a u t  das gesa m te  F e t t  e n tz o g e n , so w i r d  es in n e rh a lb  v o n  5 S tu n d e n  

w ie d e r  v o l ls tä n d ig  e rs e tz t.  D ie se s  n e u g e b ild e te  F e t t  is t  a u f  d e r  S t i r n  u n d  a u f  

d e m  R ü c k e n  a m  h ö c h s te n , z . B . b is  z u m  Z e h n fa c h e n  d e r  M e n g e  a n  d e n  E x t r e 

m itä te n .  A n  d e n  le tz te re n  is t  d ie s e r V o r g a n g  a uch  v e r la n g s a m t.  D ie  in  d e r  

H o rn s c h ic h t  v e rb le ib e n d e  G ru n d la g e  w i r d  n u n  m i t  d ie se m  H a u t f e t t  je  nach  

R e g io n  s tä rk e r  o d e r  w e n ig e r  s ta r k  v e rm e n g t ,  d . h . d a m it  n a ch  a u ß e n  g e d rä n g t.  

D ie s e r  P ro z e ß  is t  im  G e s ic h t e b e n fa lls  n a ch  ca . 5 S tu n d e n  abgesch lossen .

E in  z w e ite r  A s p e k t  is t  d ie  s ta rk e  Q u e l l f ä h ig k e i t  d e r  H o rn s c h ic h t  d u rc h  

W a s s e r u n d  d u rc h  fe t t a r t ig e  S to f fe  b e im  V e r re ib e n  e in e r  C re m e . U n te r  n o r 

m a le n  B e d in g u n g e n  w i r d  d ie  e in m a s s ie r te  G ru n d la g e  je d o c h  u n te r  E n tq u e l le n
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z u m  g ro ß e n  T e i l  w ie d e r  h e ra u s g e d rü c k t.  B e id e  P rozesse  fü h re n  d a z u , d a ß  d e r  

g rö ß te  T e i l  w ie d e r  a u f  d e r  O b e rf lä c h e  e rs c h e in t u n d  m i t  d e m  n a tü r l ic h e n  

A b r ie b ,  m e is t  d u rc h  u n w i l lk ü r l ic h e n  K o n t a k t  m i t  d e n  H ä n d e n  o d e r  d e r  K le i 

d u n g , e n t fe r n t  w i r d .
W ie  s in d  n u n  d ie  b is h e r  g e s c h ild e rte n  V o rg ä n g e  q u a n t i t a t iv  k o n t r o l l ie r b a r ?

D a s  S ch icksa l f e t t a r t ig e r  S to f fe  u n d  d a m it  k o s m e tis c h e r C re m e s  k a n n  m a n  

m i t  d e r  v o n  uns e n tw ic k e lte n  G la s k lö tz c h e n m e th o d e  e rfa sse n . D ie se  b e s t im m t 

a u s s c h lie ß lic h  H a u to b e r f lä c h e n fe t t ,  dessen A b -  s o w ie  Z u n a h m e  u n te r  n a t ü r 

l ic h e n  B e d in g u n g e n  (1 ) .

D a s  E in d r in g e n  v o n  W ir k s to f fe n  k o n t r o l l ie r e n  w i r ,  m i t  w e n ig e n  A u s 

n a h m e n , m i t  H i l f e  v o n  r a d io m a rk ie r te n  S u b s ta n z e n  (2 ) .

D ie  S t r u k t u r  d e r  H a u to b e r f lä c h e  is t b e so nd e rs  d e u tl ic h  in  A u fn a h m e n  m i t  

H i l f e  des R a s te r -E le k t r o n e n m ik ro s k o p s  z u  sehen. H ie r m i t  k o n n te n  w i r  g rö 

ß e re  s c h a r fk a n t ig e  K r is t a l le  in  d e r  H o rn s c h ic h t  fe s ts te c k e n  sehen.

D a s  E in w a n d e r n  v o n  P a r t ik e ln  in  d ie  H o rn s c h ic h t  k o n t r o l l ie r e n  w i r ,  in d e m  

w i r  sie S ch ich t f ü r  S ch ich t m i t  H i l f e  des T e s a film a b r is s e s  a b tra g e n  u n d  a u f  

je d e m  A b r iß  u n te r  d e m  In te r fe r e n z m ik r o s k o p  d ie  P a r t ik e l  a u s z ä h le n  (3 ) .

D ie  R a u h ig k e i t  d e r  H a u to b e r f lä c h e  s o w ie  auch  ih r e  W a s c h b a rk e it  k a n n  

w e ite r h in  se h r g u t  d u rc h  d ie  M e th y le n b la u - M e th o d ik  u n d  w e ite re  M e th o d e n  

v o n  T r o n n ie r  v e r f o lg t  w e rd e n  (4 )  (5 ) .

A u s  d e n  a n g e fü h r te n  B e o b a c h tu n g e n , d ie  im  ü b r ig e n  n u r  a u s s c h n ittw e is e  

e rw ä h n t  w e rd e n  k ö n n e n , s o lle n  s c h lie ß lic h  n o ch  e in ig e  K o n s e q u e n z e n  f ü r  d ie  

K o s m e t ik  g e zo g e n  w e rd e n ,  z u n ä c h s t f ü r  d ie  d e k o ra t iv e  K o s m e t ik :

U n s e re  U n te rs u c h u n g e n  z e ig te n , d a ß  n u r  k le in e  P a r t ik e l  in  d ie  u n te re n  

H o rn s c h ic h t la g e n  e in w a n d e rn .  D ie s e  k ö n n e n  ü b e r  m e h re re  T a g e  d o r t  lie g e n  

b le ib e n . S ie w a n d e rn  v o r  a l le m  d a n n  se h r le ic h t  e in , w e n n  sie in  F e t t  s u s p e n d ie r t  

s in d . W i l l  m a n  d ies  —  z . B . b e i P u d e r  —  v e rh in d e r n ,  so s o llte  m a n  d ie  P a r t ik e l 

g rö ß e  m ö g lic h s t  ü b e r  5 0  u m , besser so g a r ü b e r  10 0  ¡am h a lte n ,  a lso  z . B . m ö g 

lic h s t  k e in  fe in g e fä ll te s  A e ro s i l  o d e r  ä h n lic h e  m ik ro n is ie r te  B e s ta n d te ile  v e r 

w e n d e n  u n d  F e t t  a ls  G ru n d la g e  v e rm e id e n .

F ü r  p fle g e n d e  K o s m e t ik a  k a n n  gesag t w e rd e n , d a ß  d ie  W ir k u n g s d a u e r  v o n  

F e t ts to f fe n ,  W a s s e r u n d  E m u lg a to r  im  S in n e  d e r  A u fw e ic h u n g  e in e r  tro c k n e n  

u n d  s p rö d e n  H o rn s c h ic h t  w ie d e ru m  ca. 5 S tu n d e n  b e t rä g t ;  f e t ta r t ig e  S to f fe  

w e rd e n  v o n  ih r  n ic h t  a d h ä s iv  g e b u n d e n . W a s s e rlö s lic h e  k ö n n e n , fa l ls  sie v o m  

K e r a t in  g e b u n d e n  w e rd e n , u n te r  U m s tä n d e n  lä n g e r  v e rb le ib e n .

H ie r b e i  g i l t  es a b e r, fo lg e n d e  P u n k te  k r i t is c h  z u  b e d e n k e n : D ie  H o rn s c h ic h t  

e n th ä lt  n o rm a le rw e is e  schon e in e n  g ro ß e n  A n t e i l  a n  b in d u n g s fä h ig e n  A m in o 

s ä u re n , K o h le n h y d r a te n  u n d  ä h n lic h e  V e r b in d u n g e n .  D ie s e  lie g e n  im  Ü b e r 

schuß  v o r  u n d  s ä t t ig e n  d ie  B in d u n g s z e n tre n  des K e r a t in s  a b . D ie s  is t  d a ra n  z u  

e rk e n n e n , d a ß  e in  b e s t im m te r  A n t e i l  h ie rv o n  le ic h t  e x t r a h ie r b a r  is t. E r s t  S to f fe
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m i t  s tä rk e re n  B in d u n g s v a le n z e n  k ö n n e n  d iese  v e rd rä n g e n .  E in e  sp e z ifisch e  

A n la g e ru n g ,  z . B . v o n  K o h le n h y d ra te n ,  k a n n  d a h e r  n u r  d u rc h  p h y s ik a lis c h 

chem ische  M e th o d e n  b e le g t w e rd e n , d ie  d iese  h ö h e re  B in d u n g s e n e rg ie  e rfa sse n .

Z u m  S ch lu ß  n o ch  e in ig e  A n m e rk u n g e n  z u  d e r  s o g e n a n n te n  „n ä h re n d e n  

K o s m e t ik “ : H ie r  m u ß  z u n ä c h s t e in  v ie l fa c h  m iß b ra u c h te r  B e g r i f f  k la r  d e f in ie r t  

w e rd e n .  E in e  e f fe k t iv e  N ä h r s t o f f z u f u h r  im  S in n e  e in e r  N a h ru n g s a u fn a h m e  

is t  f ü r  d ie  H a u t  v o n  a u ß e n  n ic h t  m ö g lic h .  D e n n  e rn ä h r t  w e rd e n  k ö n n e n  u n d  

m üssen  le b e n d e  Z e lle n ,  d . h .,  b e i d e r  H o rn s c h ic h t  k a n n  u n d  d a r f  m a n  n ic h t  v o n  

E r n ä h ru n g  sp re ch e n . H a u p tn ä h r s to f f  f ü r  d ie  Z e lle n ,  a lso  v o r  a lle m  d ie  E p id e r -  

m is z e lle , s in d  G lu c o s e , A m in o s ä u re n ,  o rg a n is c h e  P h o s p h a te  u n d  S u lfa te .  D ie se  

d u rc h d r in g e n  d ie  H o rn s c h ic h t  v o n  a u ß e n  je d o c h  n ic h t  in  e in e r  G rö ß e n o rd n u n g ,  

d a ß  sie d ie  v o n  in n e n  n a c h g e lie fe r te n  M e n g e n  re le v a n t ,  d . h . m i t  p o s it iv e n  

K o n s e q u e n z e n , s te ig e rn  k ö n n te n .  A ls  F a u s tre g e l k a n n  g e lte n , d a ß  n u r  w e n ig e r  

a ls  1 %  des in n e re n  V o r r a ts  v o n  a u ß e n  z u g e fü g t  w e rd e n  k a n n .  S e lb s t d ie se r 

m in im a le  Ü b e rs c h u ß  is t  in  w e n ig e n  M in u te n  b is  S tu n d e n  v e rb ra u c h t.

D a s  T h e m a  d e r  e x te rn e n  Z u fü h r u n g  v o n  V i ta m in e n  is t  n och  n ic h t  a b g e k lä r t .  

F ü r  d ie  w a s s e r lö s lic h e n  V i ta m in e  is t  d ie  W a h rs c h e in lic h k e it  se h r g e r in g ,  d a ß  

ih re  Z u f u h r  v o n  a u ß e n  d e n  n a tü r l ic h e n  V o r r a t  r e le v a n t  v e rs tä rk e n  k a n n .  

K o m p l iz ie r t  w e rd e n  d ie  Z u s a m m e n h ä n g e  b e i V i t a m in  C , d e r  A s c o rb in s ä u re .  

D ieses  w a s s e rlö s lic h e  V i t a m in  is t  a u f  d e r  H a u to b e r f lä c h e  e x t re m  le ic h t  o x i -  

d a b e l,  es e rh ö h t  je d o c h  in  d e r  H o rn s c h ic h t  g le ic h z e it ig  das R e d u k t io n s p o te n t ia l .  

I n w ie w e i t  d ies  A u s w ir k u n g e n  a u f  d ie  d a ru n te r l ie g e n d e  E p id e rm is  h a t ,  m ü ß te  

n o ch  n ä h e r  u n te rs u c h t w e rd e n .

F e tt lö s lic h e  V i ta m in e  p e n e tr ie re n  m i t  h o h e r  W a h rs c h e in lic h k e it  a u s re ic h e n d .

I n  b e z u g  a u f  a lle  V i ta m in e  m u ß  je d o c h  d ie  F ra g e  des m ö g lic h e n  A n g r i f f s 

p u n k te s  g e s te l lt  w e rd e n . H ie r b e i  is t  z u  b e d e n k e n , d a ß  d ie  E p id e rm is  e in  la n g 

sam  w ach se n de s  O rg a n  is t  u n d  d e m z u fo lg e  re c h t trä g e  re a g ie r t .  S c h lie ß lic h  

s in d  V i ta m in e  p e r  d e f in i t io n e m  k e in e  N ä h rs to f fe ,  s o n d e rn  C o fa k to r e n  f ü r  

b io ch e m isch e  P rozesse .

D a ß  m a n  h ie r m i t  auch  des G u te n  z u v ie l t u n  k a n n ,  z e ig t  das B e is p ie l des 

V i t a m in  A .  I n  h o h e n  D o s e n  is t  es to x is c h  f ü r  d ie  H a u t ,  in  u n te rs c h w e llig e n  

M e n g e n  je d o c h  k a n n  es f ü r  d ie  T h e ra p ie  a u s g e n u tz t w e rd e n . S e ine  th e ra p e u 

tische  W ir k u n g  is t  d a n n  a b e r v o n  e in e r  v i t a m in a r t ig e n  W ir k u n g  s tre n g  zu  

t re n n e n . I m  S in n e  e in e r  g u te n  V e r t r ä g l ic h k e i t  s in d  d iese  M e n g e n  k o s m e tis c h  

n ic h t  a n w e n d b a r .

W e n n  n u n  d ie  E rn ä h ru n g  d e r  H a u t  v o n  a u ß e n  n ic h t  m ö g lic h  u n d  an  sich 

a uch  n ic h t  s in n v o l l  is t ,  so b le ib t  z u  f ra g e n ,  o b  e in e  B e e in flu s s u n g  d e r  E r n ä h ru n g  

v e r n ü n f t ig  is t.

H ie r b e i  k a n n  m a n  v o n  fo lg e n d e n  V o ra u s s e tz u n g e n  a u sg e h e n : V o n  d e r  B io 

ch e m ie  d e r  Z e lle  h e r  b e s itz t  d ie  H a u t  n o rm a le rw e is e  e in e  lO O fa ch e  R e s e rv e  a n
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E n z y m e n ,  S u b s tra te n , u s w . d . h ., d ie  G ru n d p ro z e s s e  s in d  r e g u la t iv  a u f  1 °/o 

b e g re n z t.  B e i d e r  A l te r s h a u t  a ls  E x t r e m fa l l  e in e r  k o s m e tis c h  g e s tö r te n  H a u t  

is t  d iese  R e g u la t io n  g e s tö r t .  Es s in d  e x t r a c e l lu lä r ,  in t r a c e l lu lä r  u n d  a n  d e n  G e 

fä ß e n  A lte ru n g s p ro z e s s e  a b g e la u fe n , d ie  z u  A b la g e ru n g e n  u . a. fü h re n .

R e g e lfa k to re n  f ü r  d ie  b io ch e m isch e n  V o rg ä n g e  s in d  v o r  a l le m  H o r m o n e  

u n d  S to f fe  m i t  h o rm o n a r t ig e r  W ir k u n g .  M a n  s o llte  s ich  n ic h t  d u rc h  d ie  h e u te  

n o ch  v e ra llg e m e in e r te  A u f fa s s u n g  i r r i t ie r e n  lassen , d a ß  H o r m o n e  th e ra p e u 

tis c h  v e r w a n d t  w e rd e n  u n d  d e s h a lb  f ü r  K o s m e t ik a  v e rb o te n  s in d ;  d e n n  in  d e r  

T h e ra p ie  w e rd e n  w ie d e ru m  ( w ie  b e im  V i t a m in  A )  D o s e n  a n g e w a n d t ,  d ie  w e i t  

ü b e r  d e n  z u r  n o rm a le n  R e g u la t io n  d e r  H a u t  b e n ö t ig te n  M e n g e n  lie g e n  u n d  

d e s h a lb  a n d e rs a r t ig e  E f fe k te  z e ig e n . So lä ß t  z . B . d e r  n o rm a le  V o r r a t  d e r  H a u t  

a n  H y d r o c o r t is o n  d ie  E n tz ü n d u n g s b e re its c h a fl:  u n b e e in f lu ß t .  E r s t  e in  v ie l 

fa c h e r  Ü b e rs c h u ß  s e n k t sie. D ie  p h y s io lo g is c h e  R e g u la t io n  is t  n u n  e in  G le ic h 

g e w ic h t  des E in flu s s e s  m e h re re r  F a k to re n .  B e i d e r  A l te r s h a u t  fa l le n  h ie r v o n  

e in z e ln e  m i t  S ic h e rh e it  aus. T h e o re tis c h  is t  es u n s c h w e r v o r s te l lb a r ,  d a ß  e in e r 

se its  d iese  F a k to r e n  v o n  a u ß e n  in  e in e r  so lch e n  Q u a n t i t ä t  e rs e tz t  w e rd e n ,  d a ß  

A lte ru n g s p ro z e s s e  a u fg e h a lte n  w e rd e n , u n d  d a ß  a n d e re rs e its  d ie  g e sa m te  z u 

g e fü h r te  M e n g e  in  d e r  H a u t  q u a s i a u fg e b ra u c h t w i r d ,  a lso  fa s t  n ic h ts  in  d e n  

K ö r p e r  e in d r in g t .  M a n  h ä t te  es a lso  m i t  e in e r  H o r m o n s u b s t i t u t io n  a u ssch lie ß 

lic h  f ü r  d ie  H a u t  z u  tu n .  A n  d ie se m  P u n k t  s o llte  e in e  in te n s iv e  ko s m e tis c h e  

F o rs c h u n g  in  Z u s a m m e n a rb e it  m i t  d e rm a to lo g is c h e n  F o rs c h u n g s g ru p p e n  e in -  

se tze n . D ie  m e th o d is c h e n  G ru n d la g e n  s in d  v o rh a n d e n ,  e in  k le in e r  A u s s c h n it t  

h ie rz u  k o n n te  h ie r  d a rg e s te ll t  w e rd e n .
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The Scientific Basis for FDA 
Regulatory Activities in Cosmetics

A L F R E D  W E IS S L E R ,  P h .D A  

Presented May 4, 1973, Seminar, Cincinnati, Ohio

Synopsis—Increased safety for users of COSMETICS is the goal of Food and Drug Ad
ministration activities in cosmetics. In order for these activities to be effective, they must 
have a sound SCIENTIFIC BASIS. This paper surveys the scientific projects and capabil
ities at FDA in the field of cosmetics, in terms of their impingement on regulatory 
matters.

It deserves note that the scientific basis for REGULATORY ACTIONS may involve not 
only facts, but also judgments as well; the reason is that in some cases the available 
factual information is not complete or definitive. A brief discussion is given of recent 
examples, such as bubble baths, asbestos in talcum powders, and mercury preserva
tives in cosmetics.

I n t r o d u c t io n

T h e  g o a l h e re  is to  p ro m o te  a b e t te r  u n d e rs ta n d in g  o f  F o o d  a n d  D r u g  
A d m in is t r a t io n ’s s c ie n t if ic  w o r k  in  c o s m e tic s , as a b a s is  f o r  its  r e g u la to r y  a c 
t iv i t ie s .  T h e re  a re  th re e  b ro a d  a reas th a t  d e s e rv e  d is c u s s io n : th e  s c ie n t if ic  r e 
sou rce s  a t  F D A ,  th e  o p e ra t io n s  a n d  g u id e lin e s ,  a n d  a fe w  e x a m p le s  o f  th e  
s o m e tim e s  d i f f i c u l t  t r a n s it io n  f r o m  s c ie n t if ic  k n o w le d g e  to  o f f ic ia l re g u la t io n s .

Sc ie n t if ic  R e so u r c e s

A p p r o x im a te ly  1% o f  th e  o v e ra l l  F D A  b u d g e t  is a llo c a te d  to  c o s m e tic s . P a r t  
o f  th is  is u s e d  to  m a in ta in  a b o u t  16 p e o p le  ( m a in ly  in s p e c to rs )  in  th e  re 
g io n a l o ffice s . T h e  b a la n c e  is  f o r  th e  s u p p o r t  o f  r o u g h ly  36  p e o p le  p lu s  o v e r 
h e a d  in  W a s h in g to n .  H a l f  0 f  th e ce a re  c h e m is ts , a n d  th e re  a re  a lso  o n e  m e d i
c a l o f f ic e r  (a d e rm a to lo g is t) ,  2 m ic ro b io lo g is ts ,  5  s e c re ta r ie s , 8 p e o p le  in  t o x i 
c o lo g y ,  a n d  2  in  th e  O ff ic e  o f  C o m p lia n c e . T h e  18 c h e m is ts  a re  d iv id e d  ju s t  
a b o u t  e q u a l ly  in to  th re e  g ro u p s : th e  v o lu n ta r y  re g is tr ie s  g ro u p , th e  m e th o d s

“Division of Color Technology, Food and Drag Administration, U.S. Department of 
Health, Education, and Welfare, Washington, D.C. 20204.
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Table I
FDA—Division of Colors and Cosmetics Technology Cosmetic Injury Complaints

1970 1971

Cosmetic Class Number Companies
Per

Cent Number Companies
Per

Cent

Baby preparations 1 1 0.4
Bath preparations 25 9 1 1 . 1 27 16 8.6
Creams—general 15 13 6.6 9 6 2.8

Dentrifices and mouth washes 2 1 6 9.4 12 7 3.8
Deodorants and antiperspirants 16 10 7.0 37 17 1 1 .8
Depilatories 3 3 1.3 2 2 0.6

Detergent bars 4 4 1.8 4 3 1.3
Eye preparations
Facial makeup, powder, and

16 16 7.0 22 13 7.0

rouge 8 8 3.5 15 15 4.8
Facial packs, masks, straps, etc. 3 3 1.3

Hair cosmetics: (67) (29.5) (1 2 2 ) (61) (38.9)
Bleaches 3 3 1.3 6 4 1.9
Preparations 13 12 5.7 9 7 2.9
Dyes and color rinses 8 8 3.5 31 15 9.9
Shampoos 19 10 8.5 44 16 14.0
Straighteners 5 4 2.2 6 4 1.9
Wave sets, lacquers 1 2 10 5.3 18 1 1 5.7
Waves—cold/permanent 7 5 3.1 4 4 1.3

Hand preparations 1 1 0.4 4 4 1.3
Leg makeup
Lipsticks 5 5 2.2 6 6 1.9
Lotions 4 3 1.3

Miscellaneous 6 6 2.6 1 2 10 3.8
Nail preparations 14 1 1 6.2 1 1 10 3.6
Perfumes and colognes 2 2 .9 7 6 2.2
Shave preparations 3 3 1.3 4 4 1.3

Skin bleaches and lighteners 6 3 2.6 9 4 2.8
Skin fresheners 
Sunscreens and suntan

6 3 2.6 4 3 1.3

preparations 5 4 2.2 7 5 2.2
Tattoo pigments

Totals 227 100.0 314 100.0

c o n d it io n s  w h e re b y  i t  m a y  h a v e  b e c o m e  c o n ta m in a te d  w i t h  f i l t h ,  o r  w h e re b y  
i t  m a y  h a v e  b e e n  re n d e re d  in ju r io u s  to  h e a lth ” ) o r  fo r  to x ic o lo g ic a l p ro p e r 
t ie s  ( s u c h  as s k in  i r r i t a t io n  o r  e ye  h a z a rd  ) w h e n  a p p ro p r ia te  to  th e  n a tu re  o f  
th e  c o m p la in t .

C o s m e tic s  to x ic o lo g y  a t  F D A  has o f  c o u rs e  g o n e  h a n d - in -h a n d  w i t h  co s 
m e tic s  c h e m is t r y .  T h e  v e ry  w o r d in g  o f  S e c t io n  6 0 1 (a )  im p lie s  th e  n e e d  fo r  
c r i t e r ia  to  d e te rm in e  w h e th e r  a g iv e n  s u b s ta n c e  is  “ p o is o n o u s  o r  d e le te r io u s ”  
a n d  i f  so, a t w h a t  c o n c e n tra t io n s .  C o n s e q u e n t ly ,  p io n e e r in g  w o r k  o n  eye  i r -
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r i t a t io n  te s ts  a n d  o th e r  to x ic o lo g ic a l c h a ra c te r is t ic s  o f  c o s m e tic s  in g re d ie n ts  
w a s  c a r r ie d  o u t  b y  D r a iz e  a n d  o th e rs  ( 4 ) ;  m e th o d o lo g y  in  th is  a re a  is  s t i l l  
u n d e r g o in g  f u r t h e r  re f in e m e n ts . S o m e  o th e r  s u b je c ts  o f  c u r r e n t  in te re s t  in  
c o s m e tic s  to x ic o lo g y  a t  F D A  a re : s e n s it iz a t io n  p h e n o m e n a , p e rc u ta n e o u s  a b 
s o rp t io n ,  a n d  a e ro s o l in h a la t io n  to x ic i t y .  I n  a d d it io n ,  o n e  o f  th e  m o s t im 
p o r ta n t  a im s  a t  th is  t im e  is to  d e f in e  th e  ty p e s  o f  s a fe ty  te s t in g  f o r  e a ch  c lass 
o f  c o s m e tic s , w h ic h  s h o u ld  b e  u s e d  b y  th e  m a n u fa c tu re r  to  assu re  h im s e lf  o f  
th e  s a fe ty  o f  h is  p ro d u c t .

Sc ie n c e  a s  B a s is  f o r  R e g u l a t io n s

A f t e r  th is  b r ie f  s u rv e y  o f  F D A  s c ie n t if ic  a c t iv i t ie s  r e la t in g  to  c o s m e tic s , le t  
us  c o n s id e r  n e x t  th e  p ro ce ss  o f  u t i l i z in g  s c ie n t if ic  k n o w le d g e  in  th e  e s ta b l is h 
m e n t  o f  o f f ic ia l  r e g u la t io n s  o r  in  o th e r  r e g u la to r y  d e c is io n s . T h e  t r a n s i t io n  
f r o m  s c ie n c e  to  r e g u la to r y  d e c is io n  is  n o t  a lw a y s  easy a n d  s t r a ig h t fo rw a r d ,  
b e c a u s e  o f  a n y  o f  a n u m b e r  o f  reasons , s u c h  as:

1. I n c o m p le te  fa c tu a l  in fo r m a t io n  o n  to x ic i t y .
2. D i f f i c u l t y  o f  e x t ra p o la t in g  la b o ra to r y  a n im a l te s t in g  to  h u m a n s .
3. A b s e n c e  o f  a n  a d e q u a te  a n a ly t ic a l m e th o d  f o r  a s u s p e c t s u b s ta n c e , 

w h ic h  m a y  b e  p re s e n t o n ly  in  tra ce s .
4. T h e  d i f f i c u l t y  in  s e t t in g  l im i t s  in  e a ch  in d iv id u a l  case fo r  th e  f r e q u e n c y  

a n d  s e v e r ity  o f  a d v e rs e  re a c t io n s  b e y o n d  w h ic h  c o r re c t iv e  a c t io n  m u s t b e  
ta k e n . I n  o th e r  w o rd s ,  i f  o u r  g o a l is “ sa fe ”  c o s m e tic s , q u a n t i t a t iv e ly  h o w  sa fe  
is  “ s a fe ” ?

5. A  n e w  p r o d u c t  w i l l  o f te n  g e n e ra te  a w a v e  o f  c o m p la in ts ,  w h ic h  m a y  
g ra d u a l ly  s u b s id e  ( F ig .  1 )  e v e n  i f  c o r re c t iv e  a c t io n  is d e la y e d .

In e v i ta b ly ,  th e n , ju d g m e n ta l fa c to rs  as w e l l  as fa c tu a l s c ie n t if ic  d a ta  a re  
s o m e tim e s  in v o lv e d  in  th e  r e g u la to r y  p ro ce ss . S om e  re c e n t e x a m p le s  c a n  i l 
lu s t ra te  th is .

O n e  e x a m p le  is  th e  p r o h ib i t io n  b y  F D A  o f  th e  use  o f  m e r c u r y  p re s e rv a 
t iv e s  in  c o s m e tic s , e x c e p t f o r  e y e -a re a  c o s m e tic s  w h e re  u p  to  65  p p m  o f  m e r 
c u r y  is p e r m it te d  i f  n o  sa fe  a n d  e f fe c t iv e  s u b s t itu te  is a v a ila b le .  T h is  r e g u la 
t io n  w a s  p u b l is h e d  in  th e  F e d e ra l R e g is te r  in  J a n u a ry  1973, a f te r  e x te n d e d  
c o n s id e ra t io n  o f  th e  s u b je c t .  T h e  s c ie n t i f ic  in fo rm a io n  a v a ila b le  as a b a s is  fo r  
th is  r e g u la to r y  a c t io n  in c lu d e d  d a ta  s h o w in g  th a t  so m e  m e rc u ry  c o m p o u n d s  
a re  a b s o rb e d  th ro u g h  th e  in ta c t  s k in , d a ta  o n  th e  le v e ls  o f  m e r c u r y  p re s e rv a 
t iv e s  u s e d  in  c o s m e tic s  ( t y p ic a l ly  b e tw e e n  5 a n d  50  p p m ),  a n d  som e  d a ta  o n  
th e  d if f e r e n t ia l  t o x ic i t y  o f  in o rg a n ic  m e rc u ry ,  p h e n y lm e rc u ry ,  a n d  m e th y l-  
m e rc u ry  c o m p o u n d s . F u r th e r ,  w e  h a d  th e  b e n e f i t  o f  a ju d g m e n t  b y  F D A  in  
1970 th a t  th e  s a fe ty  l im i t  f o r  in g e s t io n  o f  m e th y lm e rc u r y  in  f is h  c o rre s p o n d e d  
to  30  /xg  o f  m e rc u ry  p e r  a d u l t  p e r  d a y . S im p le  c a lc u la t io n s  s h o w e d  th a t  th e  
use  o f  0 .1  g  o f  m e rc u ry -p re s e rv e d  eye  m a k e u p  d a i ly  w o u ld  n o t  c o n t r ib u te  
m o re  th a n  10% o r  20%  o f  th e  p e rm is s ib le  m e r c u r y  e x p o s u re , b u t  th e  d a i ly  use  
o f  10 g  o f  a m e rc u ry -p re s e rv e d  b o d y  lo t io n  c o u ld  p o te n t ia l ly  fa r  e x ce e d  th e
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F ig u r e  2 . Structure of FD and C Red No. 3 (erythrosine)

ics  c o u ld  b e  r a d ia t io n  s te r i l iz e d  w i t h  s a fe ty . N o w ,  i t  is  w e l l - k n o w n  th a t  i r 
r a d ia t io n  o f  c o m p le x  a q u e o u s  sys te m s  m a y  ca u se  m a n y  u n p re d ic ta b le  c h e m i
c a l ch a n g e s  in c lu d in g  h y d ro x y la t io n ,  d e h a lo g e n a t io n ,  o r  r u p tu r e  o f  a ro m a t ic  
r in g s . I n  o rd e r  to  g e t m o re  s p e c if ic  in fo r m a t io n ,  w e  u n d e r to o k  a s tu d y  o f  th e  
e ffe c ts  o f  c o b a lt -6 0  i r r a d ia t io n  o n  F D  a n d  C  R e d  N o . 3, th e  s t r u c tu re  o f  w h ic h  
is s h o w n  in  F ig .  2. D o se s  ra n g in g  f r o m  0 .2  u p  to  5 .0  m e g a ra d  ( M r )  w e re  u sed . 
T h e  ir r a d ia te d  s a m p le  a n d  a n  u n ir r a d ia te d  c o n t ro l w e re  a n a ly z e d  s id e -b y -  
s id e  b y  m ea n s  o f  th e  F D A  c o lu m n  c h ro m a to g ra p h y  p ro c e d u re  w h ic h  w e  use 

r e g u la r ly  f o r  th e  c e r t i f ic a t io n  a n a ly s is  o f  R e d  N o . 3  b a tc h e s .
A f t e r  3 0  m in u te s  o f  d e v e lo p m e n t  o n  a S o lk a f lo c  c o lu m n , th e  c o n t ro l ( u n i r 

r a d ia te d  R e d  N o . 3  s o lu t io n )  s h o w e d  a r e la t iv e ly  h o m o g e n e o u s  b a n d  o f  c o lo r  
m o v in g  d o w n  th e  c o lu m n . B y  c o n tra s t ,  a s a m p le  o f  s o lu t io n  i r r a d ia te d  w i t h  
5  M r  s h o w e d  b o th  a n e w , fa s te r  c o m p o n e n t  m u c h  fa r th e r  d o w n  th e  c o lu m n  
a n d  a m u c h  s lo w e r  c o m p o n e n t,  o f  d e e p  rose  c o lo r ,  s t i l l  a t  th e  to p  o f  th e  c o l
u m n . M o r e  c a re fu l e x a m in a t io n  o f  th e  c o n s e c u tiv e  e lu te d  f r a c t io n s  s h o w e d  a 
h a lf -d o z e n  d i f fe re n t  c o lo r  f r a c t io n s  in  th e  i r r a d ia te d  s o lu t io n .

T a b le  I I  s u m m a r iz e s  th e  q u a n t i t a t iv e  re s u lts  o n  th e  d e s t ru c t io n  o f  R e d  N o . 
3 b y  i r r a d ia t io n ,  as c a lc u la te d  f r o m  s p e c t ro p h o to m e try  o f  th e  c o lu m n  f r a c 
t io n s  s h o w n  p re v io u s ly .  A  5 - M r  d ose  c o n v e r te d  a l l  o f  th e  R e d  N o . 3 in  a 0 .1%  
s o lu t io n  in to  u n k n o w n  f r a c t io n s ;  n o th in g  m e a s u ra b le  re m a in e d  w h ic h  has th e  
a b s o rp t io n  s p e c tru m  o f  th e  o r ig in a l  te tra io d o f lu o re s c e in .  A t  a dose  o f  1 M r ,  
a b o u t  h a l f  o f  th e  R e d  N o . 3 in  a 0 .1%  s o lu t io n  is  d e s tro y e d . H o w e v e r ,  f o r  R e d  
N o . 3 in  th e  s o lid  s ta te , a dose  o f  5  M r  causes o n ly  a b o u t  1% d e s tru c t io n .

T h e  re s u lts  o f  th is  a n d  re la te d  w o r k ,  in c lu d in g  i r r a d ia t io n  o f  so m e  o th e r  
o rg a n ic  c o lo rs , d id  p r o v id e  a p o r t io n  o f  th e  s c ie n t i f ic  k n o w le d g e  n e e d e d . W e  
a lso  h a v e  access to  so m e  p h y s ic a l a n d  c h e m ic a l tes ts  o n  a s a m p le  o f  f e r r ic  
o x id e  c o lo r  a d d i t iv e  b e fo re  a n d  a f te r  i r r a d ia t io n .  B u t  a la rg e  a m o u n t  o f  f u r 
th e r  in fo r m a t io n  m u s t  b e  o b ta in e d ,  r e g a r d in g  r a d ia t io n  e ffe c ts  o n  o rg a n ic  
a n d  in o rg a n ic  c o lo r  a d d it iv e s  as w e l l  as o n  c o m p le x  m ix tu re s  u s e d  in  cos-
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Table II
Irradiation of FD and C Red No. 3 
Column Chromatography Fractions“

Powder (as Received) 0.1% Solution 1% Soin
Fraction Control 5 Mr Control 0 .2  Mr 1.0 Mr 5 Mr 5 Mr

Unknown
First 2 
and last

First 2 
and last

All First 2 
and last

2,4,7-Triiodo-
fluorescein 0.06 0.05 2.04 4.05

2,4,5-Triiodo-
fluorescein 2.66 2.55 2.77 3.81 6.3 6.4

2,4.5,7-Tetraiodo-
fluorescein 85.5 84.5 85.3 72.5 36.6 44.7

Totals of
known fractions 88.2 87.1 88.1 78.2

1.6

48.6 0

6.5

57.6

“Figures given as percentages.

m e tic s , b e fo re  i t  w i l l  b e  p o s s ib le  to  m a k e  th e  t r a n s it io n  f r o m  s c ie n t if ic  k n o w l 
e d g e  to  o f f ic ia l a c t io n  a p p ro v in g  th e  s a fe ty  o f  r a d ia t io n  s te r i l iz a t io n .

A  t h i r d  case in  p o in t  is p ro v id e d  b y  th e  b u b b le  b a th s . A n  o v e rw h e lm in g  
w e ig h t  o f  e v id e n c e  h a d  a c c u m u la te d  to  s h o w  th a t  a t  le a s t tw o  p o p u la r  b ra n d s  
o f  in e x p e n s iv e  b u b b le  b a th  p o w d e rs  w e re  c a u s in g  la rg e  n u m b e rs  o f  g e n ito 
u r in a r y  rashes, in f la m m a t io n s ,  a n d  in  som e  cases in fe c t io n s  o r  o th e r  se rio u s  
c o n d it io n s ,  e s p e c ia l ly  in  y o u n g  g ir ls  b u t  in  o th e rs  as w e l l .  A n im a l te s t in g  d id  
n o t  a p p e a r  to  b e  a u s e fu l to o l f o r  p r e d ic t io n  o f  th is  ty p e  o f  h u m a n  a d v e rs e  
re a c t io n .  W e  m a d e  th e  h y p o th e s is  th a t  th e  ca u se  w a s  th e  p o w e r fu l  d e te rg e n t  
a c t io n  o f  th e  a lk y la r y ls u lfo n a te s  w h ic h  c o n s t i tu te d  a b o u t  35%  b y  w e ig h t  o f  
th e  tw o  b ra n d s  o f  p o w d e r  b u b b le  b a th  in v o lv e d ;  th e  d e te rg e n t  a c t io n  c o u ld  
cause  re m o v a l o f  th e  n o rm a l o i ly  p ro te c t iv e  s e c re tio n s  f r o m  th e  b o d y  s u rfa c e , 
a n d  o p e n  a p a th w a y  f o r  in f la m m a t io n s  o r  in fe c t io n s .  I t  w a s  o f  c o u rs e  n o t  p o s 
s ib le  to  c h e c k  th is  h y p o th e s is  b y  la rg e -s c a le  e x p e r im e n ts  o n  h u m a n  c h i ld re n .  
E v e n  so, th e  ju d g m e n t  w a s  m a d e  to  re q u e s t th e  m a n u fa c tu re rs  to  c u t  d r a s t i 
c a l ly  th e  p e rc e n ta g e  o f  a lk y la r y ls u lfo n a te  u se d  in  th e ir  b u b b le  b a th s . T h e  
n u m b e r  o f  b u b b le  b a th  c o m p la in ts  w a s  o b s e rv e d  to  d ro p  a f te r  th is  r e fo r m u la 
t io n ,  b u t  th e re  c o n t in u e  to  b e  e n o u g h  c o m p la in ts  to  w a r r a n t  so m e  fu r t h e r  
c o n s id e ra t io n  o f  th is  p ro b le m .

A  f o u r t h  a n d  la s t  e x a m p le  o f  th e  d is ta n c e  f r o m  s c ie n t i f ic  k n o w le d g e  to  r e g u 
la to r y  a c t io n  is p ro v id e d  b y  asbestos in  ta lc u m  p o w d e r  c o s m e tic s . T h e re  a re  
c e r ta in  fa c ts  w h ic h  a re  w e ll-e s ta b lis h e d ,  as f o r  e x a m p le :

A . A sb e s to s  o c c u rs  in  a h a lf -d o z e n  v a r ie t ie s ,  o f  w h ic h  tw o ,  c h ry s o t i le  a n d  
t r e m o li te ,  a re  o f te n  fo u n d  as n a tu r a l  c o n ta m in a n ts  in  ta lc .  ( A l l  th re e  m in 
e ra ls  a re  m a g n e s iu m  s ilic a te s  a n d  m a y  c o n ta in  o th e r  e le m e n ts  as w e l l .  )

B . A sb e s to s  w o rk e rs  e xp o s e d  to  in h a la t io n  o f  c h ry s o t i le  asbestos f ib e rs  h a v e  
a m u c h  h ig h e r  r is k  o f  d e v e lo p in g  lu n g  c a n c e r  a n d  m e s o th e lio m a  th a n  th e  g e n 
e ra l p o p u la t io n .
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C . T h e  U .S . O c c u p a t io n a l S a fe ty  a n d  H e a lth  A d m in is t r a t io n  has e s ta b 
l is h e d  a n  u p p e r  l im i t  o f  5 asbestos f ib e rs  p e r  m l  o f  in h a le d  a ir  f o r  a 4 0 -h o u r  
w o rk w e e k  o f  o c c u p a t io n a l e x p o s u re ; th is  a p p lie s  o n ly  to  f ib e rs  lo n g e r  th a n  
5  fx. T h e  l im i t  is s c h e d u le d  to  b e  c u t  d o w n  f r o m  5  to  2 f ib e rs  p e r  m l o f  a ir  in  
1976.

D . N o  s in g le  a n a ly t ic a l te c h n iq u e  is  e n t i r e ly  s a t is fa c to ry  f o r  th e  d e te rm in a 
t io n  o f  s m a ll a m o u n ts  o f  asbestos in  ta lc ,  a t  le v e ls  o f  1% o r  less. A m o n g  th e  
te c h n iq u e s  w h ic h  h a v e  b e e n  u s e d  a re  X - r a y  d if f r a c t io n ,  o p t ic a l m ic ro s c o p y , 

d i f f e r e n t ia l  th e rm a l a n a ly s is , e le c t ro n  m ic ro s c o p y , a n d  e le c t ro n  d if f r a c t io n ,  
b u t  th e  re s u lts  a re  n o t  a lw a y s  in  a g re e m e n t.

A d d i t io n a l  r e le v a n t  fa c ts  c o u ld  b e  l is te d ,  b u t  i t  is in te re s t in g  a lso  to  n o te  
th e  la rg e  n u m b e r  o f  s c ie n t if ic  q u e s tio n s  f o r  w h ic h  a n s w e rs  a re  n o t  y e t  a v a i l 
a b le , s u c h  a s :

1. Is  t r e m o l i te  asbestos as h a z a rd o u s  to  in h a le  as c h ry s o t i le  asbestos?
2. C a n  asbestos f ib e rs  s h o r te r  th a n  5 p, b e  ig n o re d  as a b io lo g ic a l  h a z a rd ?

3. A re  n o n a s b e s to s  f ib e rs , s u c h  as g lass w o o l,  e q u a l ly  c a p a b le  o f  c a u s in g  
lu n g  c a n c e r?

4. H o w  m a n y  asbestos f ib e rs  w i l l  b e  in h a le d  as a r e s u lt  o f  e a ch  n o rm a l 
a p p l ic a t io n  o f  a ta lc u m  p o w d e r  c o n ta in in g ,  f o r  e x a m p le , 1% o f  asbestos as a 

n a tu r a l  c o n ta m in a n t?
5. I n  sa m p le s  w h ic h  c o n ta in  m in e r a lo g ic a l sp e c ie s  th a t  a re  in te rm e d ia te  o r  

t r a n s it io n a l b e tw e e n  ta lc  a n d  asbestos, w h a t  d e g re e  o f  b io lo g ic a l  h a z a rd  a n d  
r e g u la to r y  s a n c tio n s  s h o u ld  b e  a s s o c ia te d  w i t h  th e  t r a n s it io n a l spec ies?

I n  th e  fa c e  o f  s u c h  g aps  in  s c ie n t if ic  k n o w le d g e ,  i t  is  n o t  easy  to  w r i t e  a 
r e g u la t io n  w h ic h  w i l l  a p p ly  a s im p le ,  s t r a ig h t fo r w a r d  a n a ly t ic a l p ro c e d u re  to  
s c re e n  o u t  th o s e  ta lc u m  p o w d e r  c o s m e tic s  w h ic h  c o n ta in  asbestos in  d e te c ta 
b le  a n d  h a z a rd o u s  a m o u n ts , a n d  th u s  p ro v id e  th e  f u l l  m e a s u re  o f  p ro te c t io n  
n e e d e d  b y  th e  c o n s u m in g  p u b l ic  w i t h o u t  im p o s in g  im p o s s ib le  c o n s tra in ts  o n  
in d u s t r y .  E v e n  th o u g h  th is  ta s k  is n o t  easy, i t  is o n e  w h ic h  fa ce s  us a t  p re s e n t 
a n d  c a n n o t b e  a v o id e d . I n  a p p ro a c h in g  i t ,  w e  m u s t m a k e  use  o f  th e  b e s t p o s 
s ib le  s c ie n t i f ic  k n o w le d g e  a n d  ju d g m e n ts .  T h a t  is  th e  essence  o f  o u r  s c ie n t if ic  
a c t iv i t ie s  in  c o s m e tic s  a t  F D A ,  a n d  th e  k e y  to  w h a te v e r  success w e  h o p e  to  
a c h ie v e : n a m e ly ,  to  d e v e lo p  a n d  m a in ta in  th e  b e s t p o s s ib le  s c ie n t if ic  k n o w l

e d g e  a n d  ju d g m e n ts .
(R e c e iv e d  M a y  25, 1973)
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Society of Cosmetic Chemists 
Literature Award to 
Dr. John F. Corbett

T h e  1973  S o c ie ty  o f  C o s m e t ic  C h e m is ts  L i te r a tu r e  A w a r d  w a s  p re s e n te d  to  
D r .  J o h n  F . C o rb e t t ,  D i r e c to r  o f  C h e m ic a l R e s e a rc h  a t  C la i r o l  R e s e a rc h  L a b 

o ra to r y  in  S ta m fo rd ,  C o n n ., a t  th e  S o c ie ty ’s A n n u a l S c ie n t if ic  M e e t in g  h e ld  in  
N e w  Y o rk  C ity .

F o r m a l p re s e n ta t io n  o f  th e  a w a rd  w a s  m a d e  to  D r .  C o r b e t t  b y  M r .  R o b e r t  
G o ld e m b e rg ,  th e  1973 P re s id e n t o f  th e  S o c ie ty , d u r in g  th e  lu n c h e o n  c e re 

m o n ie s  o n  D e c e m b e r  1 1 th . T h e  a w a rd  co n s is ts  o f  a s c ro l l  a n d  a n  h o n o ra r iu m  
o f  $1 ,500 . D r .  C o r b e t t  w a s  h o n o re d  f o r  h is  o r ig in a l  re s e a rc h  w o r k  in  th e  f ie ld  
o f  o rg a n ic  a n d  d y e  c h e m is try .

L e f t  to  r ig h t:  Society President Robert L. Goldemberg and Literature Award recipient
John F. Corbett



Book Reviews

K o s m e t ik u m  F e in s e if e , A b r iss  s e in 
e r  T e c h n o l o g ie , b y  D ie te r  O s te ro th ,  
D r .  A l f r e d  H u t h ig  V e r la g  G m b H ,  
H e id e lb e rg ,  1972. X  +  152 p a g e s , i l 
lu s t ra te d  a n d  in d e x e d .

I n  c o n tra s t  to  t h e i r  A m e r ic a n  c o l
le a g u e s , c o s m e tic  c h e m is ts  in  E u ro p e  
s h o w  a g re a t  d e a l o f  in te re s t  in  th e  
p ro d u c t io n  o f  h ig h -g ra d e  so a p  to i le t  
b a rs . I t  is  n o t  s u rp r is in g ,  th e re fo re ,  
to  f in d  th a t  th e  re c e n t ly  b e g u n  se ries  
o f  m o n o g ra p h s  o n  c o s m e tic s  in c lu d e s  
th is  s u rv e y  o f  th e  te c h n o lo g y  o f  cos
m e t ic  soaps.

M o s t  o f  th is  v o lu m e  is d e v o te d  to  
a d e s c r ip t io n  o f  th e  in d u s t r ia l  e q u ip 
m e n t  n e e d e d  to  p ro d u c e  th e  ty p e  o f  
so a p  c o m m o n ly  r e fe r re d  to  as 
F re n c h  m i l le d  in  th e  U n ite d  S ta tes. 
T h e  e m p h a s is  th ro u g h o u t  th e  b o o k  
is o n  p ro d u c t io n ,  n o t  o n  c h e m is t r y  
o r  p h y s ic s  o f  th e  r e s u lt in g  p ro d u c t .  
A  se ries  o f  c h a p te rs  is  d e v o te d  to  
s a p o n if ic a t io n  a n d  th e  p ro d u c t io n  o f  
b a s ic  so a p  e ith e r  b y  th e  b a tc h  p r o 
cess o r  b y  th e  c o n t in u o u s  p rocesses 
d e v e lo p e d  b y  M a z z o n i o r  b y  L u r g i ,  
w h i le  th e  o ld e r  S h a rp ie s  p ro ce ss  is 
m e n t io n e d  o n ly  in  p a s s in g . T h e  
e q u ip m e n t  r e q u ir e d  f o r  th e  p r o d u c 
t io n  o f  th e  m i l le d  so a p  a n d  th e  n e c 
e ssa ry  r o l le r  m il ls ,  p lo d d e rs ,  a n d

presses a re  d e s c r ib e d  in  m u c h  d e 
ta i l .

T h e  a u th o r ’s m a jo r  c o n c e rn  a re  
c o m m e rc ia l E u ro p e a n  in s ta l la t io n s  
a n d  f lo w  d ia g ra m s . T h is  b o o k le t  is 
e x p e c te d  to  b e  o f  p r im a r y  in te re s t  to  
th o s e  A m e r ic a n  re a d e rs  w h o  a re  i n 
v o lv e d  in  so a p  p ro d u c t io n .  O n ly  a 
fe w  p a g es  a re  d e v o te d  to  th e  c h e m i
c a l p ro b le m s  w h ic h  m a y  o c c u r  d u r 
in g  th e  p ro d u c t io n  o f  t o i le t  soaps. 
T h e s e  fe w  p a g es  p lu s  th e  10—15 
p ages  c o n c e rn e d  w i t h  d e o d o ra n ts , 
s u p e r  f a t t in g  a g e n ts , e tc ., c o m p r is e  
th e  p o r t io n  o f  th e  b o o k  w h ic h  w o u ld  
b e  o f  in te re s t  to  t y p ic a l  A m e r ic a n  
c o s m e tic  c h e m is ts . I t  is p a r t ic u la r ly  
u n fo r tu n a te  th a t  th e  b o o k  e v id e n t ly  
w e n t  to  p ress  e a r ly  d u r in g  1972 a nd  
is , th e re fo re ,  a lre a d y  h o p e le s s ly  o u t  
o f  d a te  in  v ie w  o f  G o v e rn m e n ta l 
r e g u la t io n s  b a n n in g  m a n y  o f  th e  a d 
d it iv e s  s t i l l  l is te d  in  th is  v o lu m e .

T h is  b o o k  c a n  b e  re c o m m e n d e d  
to  a n y o n e  w h o  is in te re s te d  in  th e  
p ro d u c t io n  o f  a h ig h  q u a l i t y  so a p  b y  
th e  s o p h is t ic a te d  p rocesses  d e v e l
o p e d  in  re c e n t  y e a rs  in  E u ro p e . T o  
th e  s c ie n t is t  w h o  is in te re s te d  in  th e  
c h e m is t r y  a n d  th e  p h y s ic s  o f  soap  
b a rs  th is  b o o k  w i l l  b e  a g re a t d is a p 
p o in tm e n t .—M a r t in  M .  R i e g e r — 
W a r n e r  L a m b e r t
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T h e  P h y s io l o g y  a n d  P a t h o p h y s io l 
o g y  o f  t h e  Sk i n , V o ls . 1 a n d  I I ,  e d i
te d  b y  A . J a r re t t ,  A c a d e m ic  Press 
In c . ,  N e w  Y o rk ,  1973. V o l.  I ,  343 
p a g e s , p r ic e  7 .50  p o u n d s ; V o l.  I I ,  805 
p a g es , 9 .80  p o u n d s ; b o th  v o lu m e s  
a re  i l lu s t r a te d .

T h is  is  a re m a rk a b le  n e w  b o o k  
w h ic h  b r in g s  to g e th e r  th e  c o n te n ts  
o f  h u n d re d s  o f  p a p e rs  o n  th e  n o rm a l 
a n d  a b n o rm a l s k in . I t  s h o u ld  b e  es
p e c ia l ly  in te re s t in g  a n d  u s e fu l to  th e  
p ra c t ic in g  d e rm a to lo g is t  in  p r o v id 
in g  h im  w i t h  a s o u n d  re fe re n c e  
s o u rc e  f o r  s k in  d iseases a n d  t h e i r  
u n d e r ly in g  causes, a n d  in  h e lp in g  
h im  s o lv e  s o m e  o f  h is  c l in ic a l  p r o b 
le m s .

T h e  b o o k  stresses th e  d y n a m ic  n a 
tu r e  o f  th e  s k in  as a  c o n s ta n t ly  
c h a n g in g  o rg a n . V o lu m e  I  is c o n 
c e rn e d  w i t h  th e  a n a to m y  a n d  p h y s i
o lo g y  o f  n o rm a l a n d  a b n o rm a l e p i
d e rm is  in  r e la t io n  to  its  tu rn o v e r  a n d  
k e ra t in iz a t io n .  C h a p te r  2, “ T h e  B io 
c h e m is t r y  o f  th e  E p id e r m is , ”  is  o f  
s p e c ia l in te re s t  to  th e  c o s m e tic  
c h e m is t.  V o lu m e  I I  d e a ls  w i t h  th e  
a n a to m y , p h y s io lo g y ,  e x p e r im e n ta l 
p s y c h o lo g y ,  a n d  p a th o lo g y  o f  th e  
c u ta n e o u s  b lo o d  vesse ls  a n d  n e rve s .

O n e  o f  th e  s tre n g th s  o f  th e  w o r k  is 
th e  n u m b e r  o f  g o o d  q u a l i t y  i l lu s t r a 
t io n s  a n d  p h o to m ic ro g ra p h s  o f  th e  
n o rm a l a n d  a b n o rm a l s k in . T h e  b o o k  
is w r i t t e n  p r im a r i ly  f o r  th e  p ra c t ic 
in g  d e rm a to lo g is t  to  g iv e  h im  a 
b a c k g ro u n d  in  s k in  p h y s io lo g y  on 
w h ic h  to  b ase  h is  d ia g n o se s , b u t  i t  
w i l l  a lso  b e  o f  in te re s t  to  s o m e  cos
m e t ic  s c ie n tis ts , e s p e c ia lly  to x ic o lo 
g is ts . A  s u p e r f ic ia l t r e a tm e n t  o f  
a l le r g ic  s k in  d iseases, e s p e c ia lly  r e 

la te d  to  c o s m e tic s  a n d  o th e r  e n v iro n 
m e n ta l c h e m ic a ls , is o n e  o f  th e  c h ie f  
d ra w b a c k s  o f  th e  b o o k . T h e  o th e r  
d ra w b a c k  is  a ra th e r  b r ie f  in d e x , 
w h ic h  is o n ly  p a r t ia l ly  o v e rc o m e  b y  
th e  o u t lin e s  p re c e d in g  e a c h  c h a p te r . 
I  w o u ld  re c o m m e n d  th e  b o o k  f o r  in 
c lu s io n  in  th e  l ib r a r y  o f  e v e ry  in s t i 
tu t io n  w h e re  e p id e rm a l to x ic i t y  a n d  
a n a to m y  a re  o f  p r im a r y  c o n c e rn .— 
C h a r l e s  O . W a r d ,—S t. J o h n ’s U n i 
v e rs ity ,  C o lle g e  o f  P h a rm a c y  a n d  A l 
l ie d  H e a lth  P ro fe s s io n s

C o s m e t ic s : Sc ie n c e  a n d  T e c h n o l 
o g y , 2 n d  E d ., e d ite d  b y  M . S. B a ls a m  
a n d  E d w a r d  S a g a r in , W i le y - I n te r -  
sc ie n ce , N e w  Y o rk ,  1972. V o l.  1, x v i i  
+  605  p ages , in d e x e d . V o l.  2, x i i  +  
691 pages , in d e x e d . P r ic e  $47 .50  fo r  
tw o  v o lu m e s .

T h e  f ir s t  tw o  v o lu m e s  o f  th e  lo n g -  
a w a ite d  s e c o n d  e d it io n  o f  th e  
th u m b - w o rn  S a g a r in  t re a t is e  th a t  w e  
h a v e  a l l  u s e d  f o r  15 ye a rs  a re  f in a l ly  
w i t h  us. I n  th is  e d it io n ,  E d w a r d  S ag
a r in  has b e e n  jo in e d  b y  M a r v in  S. 
B a ls a m  as c o -e d ito r ,  a n d  th e y  h a v e  
a sse m b le d  a d is t in g u is h e d  E d i to r ia l  
B o a rd .

T h e  w o r k  g e n e ra lly  succeeds  in  its  
g o a l. M a n y  c h a p te rs  p ro v id e  a n  ex
c e lle n t  b a la n c e  o f  h is to ry ,  th e o ry ,  
p ra c t ic e ,  p ro to ty p e  fo rm u la s ,  a n d  e x 
h a u s tiv e  c o v e ra g e  o f  th e  l i te ra tu re .  
T o  th e  e x te n t  th a t  i t  re fle c ts  w h a t  is 
in  th e  p u b l ic  l i te r a tu r e  a n d  w h a t  is 
in  th e  a u th o r ’s e x p e rie n c e , I  a m  su re  
th e  in fo rm a t io n  is d e p e n d a b le . 
A s to  w h e th e r  e a ch  c h a p te r  t r u ly  re 
f le c ts  in d u s t r y - w id e  p ra c t ic e ,  th e re  is
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so m e  q u e s tio n .  F u r th e rm o re ,  i t  
s h o u ld  h a v e  b e e n  p o in te d  o u t  
( w h e r e  a p p ro p r ia te )  th a t  fo r m u la 
t io n s  o f  th e  ty p e  o f fe re d  in  m a n y  
c h a p te rs  a re  o n ly  s u g g e s te d  s ta r t in g  
p o in ts  fo r  p r o d u c t  d e v e lo p m e n t 
( l i k e  a s u p p lie r 's  f o r m u la r y ) ,  a n d  
a re  n o t  re a d y - to -m a rk e t  p ro d u c ts .  A s  
a n  e x a m p le , a c re a m  fo r m u la  ta k e n  
f r o m  o n e  c h a p te r  w a s  m a d e  in  o u r  
la b o ra to r y  a n d  w a s  fo u n d  to  h a v e  
e m u ls io n  s t a b i l i t y  m e a s u re d  in  d a y s  
r a th e r  th a n  m o n th s  o r  ye a rs .

T h e  p la n n in g  a n d  e d i t in g  a re  to  
b e  c o m m e n d e d . T h e re  is c le a r  e v i
d e n c e  o f  s e r io u s  e f fo r t  to  a v o id  e x 
ce ss ive  r e p e t i t io n  a n d  o v e r la p p in g .  
S o m e o n e  has w o rk e d  h a rd  to  m a k e  
th e  la n g u a g e  w o r k  to w a r d  s t r a ig h t 
fo r w a r d  c o m m u n ic a t io n .  T h e  t ra d e  
n a m e  in d e x e s  a n d  a u th o r  in d e x e s  a re

v a lu a b le  fe a tu re s , b u t  th e  s u b je c t  i n 
dexes a re  s a d ly  d e f ic ie n t.  T h e  p a p e r , 
p r in t in g ,  a n d  b in d in g  seem  to  b e  o f  
g o o d  q u a l i t y .  T h e  p ro o f r e a d in g  is  e x 
c e lle n t ,  in  g e n e ra l,  th o u g h  a fe w  
m is s p e l lin g s  d o  o c c u r. O n e  c h a p te r  
g iv e s  g ly c e ry l m o n o s te a ra te  ( s ta n d 
a rd  th r o u g h o u t  th e  b o o k )  o n  p . 351  
a n d  g ly c e ro l m o n o s te a ra te  o n  p . 366 , 
i l lu s t r a t in g  th e  d i f f i c u l t  p ro b le m  o f  
n o m e n c la tu re .

T o  s u m m a r iz e ,  w e  a re  fo r tu n a te  
to  h a v e  th e  b e n e f i t  o f  th e  e n o rm o u s  
e f fo r t  t h a t  has g o n e  in to  th is  m a jo r  
re fe re n c e . W e  lo o k  fo r w a r d  to  th e  
t h i r d  v o lu m e  a n d  h o p e  th a t  w e  w i l l  
n o t  h a v e  to  w a i t  as lo n g  f o r  th e  t h i r d  
e d it io n  as w e  d id  f o r  th e  s e co n d . 
O u r  in d u s t r y  a n d  c o s m e tic  s c ie n c e  
a re  m o v in g  to o  fa s t .—M u r r a y  B e r - 
d ic k — C h e s e b ro u g h -P o n d ’s In c .
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Society of Cosmetic Chemists 
1973 Merit Award Presentation

T h e  1973 S o c ie ty  o f  C o s m e t ic  C h e m is ts  M e r i t  A w a r d  w a s  p re s e n te d  to  
P h y l l is  J. C a r te r  o f  I .C . I .  A m e r ic a ,  In c . ,  W i lm in g to n ,  D e l. ,  a t th e  D e c e m b e r  

1 1 th  lu n c h e o n  d u r in g  th e  S o c ie ty ’s A n n u a l S c ie n t if ic  M e e t in g  in  N e w  Y o rk  
C ity .  T h e  a w a rd  w a s  g iv e n  to  M s . C a r te r  in  r e c o g n it io n  o f  h e r  o u ts ta n d in g  
s e rv ic e  to  th e  S o c ie ty  th ro u g h  th e  ye a rs . S he  s e rv e d  as S C C  D ir e c to r  in  1955, 
a n d  f r o m  1969 th ro u g h  1972. S h e  w a s  N e w s le t te r  C h a irm a n  in  1973, P u b l ic  

R e la t io n s  C h a irm a n  in  1966-67 , a n d  h e ld  n u m e ro u s  o th e r  lo c a l c h a p te r  S C C  
p o s ts .

L e f t  to  r ig h t:  1974 Society President Hyman Henkin, Merit Award recipient Phyllis J. 
Carter, Merit Award Chairman Stanley Brechner, and 1973 Society President Robert L.

Goldemberg
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R O B E C O  CHEM ICALS, INC.
51 Madison Avenue, New York, N.Y. 10010

C a b le  A d d re s s  “ R o d ru g ”  N .Y . T e le x :  2 3 -3 0 5 3
T e l.  ( 2 1 2 )  6 8 3 -7 5 0 0

®Reg. U.S. Pat. Off. T at. Pend.
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