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B ea u ty  o f  fragrance  is e lu sive  . . . in d e f in a b le  . . . yet vital to

the success  o f  a p er fu m e  or co s m e t ic l

It takes im ag in a t ion  to c o n c e iv e  a beautifu l ,  o r ig ina l  fragrance 

. . . skill a n d  k n o w le d g e  to g ive  it exact ly  the right d ist inct ion  

a n d  character .

c.i v a u d a n  s im ag in at ion ,  skill a n d  k n o w le d g e  are reflected in 

m a n y  success fu l  creations.  1  hey  can  p r o v id e  y o u  w ith  m a t c h 

less Iragrances—m ade-to -m easure  
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Thiochemicals
for the
Cosmetic Chemist
A m m o n iu m  T h i o g l y c o l a t e  

M o n o e t h a n o l a m i n e  T h i o g l y c o l a t e  

T h i o g l y c o l i c  A c id

D L - T D P

D i l a u r y l t h i o d i p r o p i o n a t e

T h i o d i p r o p i o n i t r i l e

H A L B Y  P R O D U C T S  C O . ,  I n c .

WILMINGTON 99, DEL.
phone: (302) OLympia 6-5428 

Thioglycolic & Thiodipropionic Acids 8. Derivatives



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

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



I.

T H E  N E W  H E A D Q U A R T E R S  F O R  F I R M E N I C H  IN C O R P O R A T E D ,  U N I T E D  S T A T E S ,  

I S  N O W  2 7 7  P A R K  A V E N U E ,  N E W  Y O R K  C IT Y .

These co m p re h en s ive  fa c ilit ie s  are  d e d ica te d  to  
a ll F irm e n ic h  c lie n ts .

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

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

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

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

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

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

-H rm enich y ® *

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

Firmenich fragrance experts meet in a special 
odor-free perfume panel room—often with dele
gates from a client company to carefully evalu
ate the aesthetic value and consumer appeal of 
new perfume blends.
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R O B IN S O N  W A G N ER
is th e  la r g e s t  p r o d u c e r  

o f  C O S M E T IC  L A N O L IN  

a n d  th e  p io n e e r  

d e v e l o p e r  a n d  la r g e s t  

p r o d u c e r  o f  

L A N O L IN  D E R IV A T IV E S

THESE ARE THE FACTS . . . important 
because you know you can place confidence 
in an organization that has the development 
“know-how” and production capabilities ne
cessary to keep you abreast -  today and in 
the days to come — with the never ceasing 
demand for cosmetics with superior func
tional properties.

ALCOLANS
CERALAN
ETHYLAN

ISOPROPYLANS
LANAMINE

LANOCERIN

Product Bulletins 
on any of these 
items are available 
on request.

ROBINSON WAGNER CO., INC.

628 Woverly Avenue
LANOGELS Mamaroneck, N. Y.
LANOGENE

LANOLIN DERIVATIVES
LANOLIN, U.S.P. 

LANOSOL 
STEROLAN



Send for your copy of our new catalog G uide for the Perfumer today.

b f =*o t i —i e = f r s , i n  c .

for creative perfumery
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only M IR A N O L  offers 
IO N IC A L L Y  B A L A N C E D  
A M P H O T E R IC  S U R F A C T A N T S

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

r e s u l t i n g  i n  T o t a l  C o m p a t i b i l i t y  a n d  S t a b i l i t y !

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

Talk ov er  y o u r  pa rticu la r requ irem en ts w ith  
us. W e w ill help you  draw  on our exp er ien ce  
. . . you  w ill fin d  that M iranol’s C rea tive  
C h em istry  P a ves  the W a y  to P r o g res s !

2 6 7  C O I T  S T R E E T  •  I R V I N G T O N ,  N .  J .  

P h o n e :  A r e a  C o d e  2 0 1  •  3 7 4 - 2 5 0 0

Agents in principal c it ie s  throughout the world



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

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

an d  y o u ’r e  lo o k in g  f o r  fa c ts  o n s y n th e tic  a r o m a tic s , w r it e  us.

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

N A M E -------------------------------------------------------

T I T L E  ------------------------------------------------------

C O M P A N Y . ----------------------------------------------

A D D R E S S ------------------------------------------------

Aromatics Division,
U n f f m a n n  I a B n r h n  I n r  M n t l a w  hi  I
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LANOLI N DERIVATIVES
fo r

COSMETIC and PHARM ACEUTICAL
application

4 4
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4 4

4  fc

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

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

LANOLIN ALCOHOLS
the unsaponifiable fraction of lanolin. A power
ful W/0 emulsifier possessing high cholesterol 
content.

STERALCHOL

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

LANOLA 90
a self-emulsifying lanolin providing highest de
gree of water dispersibility and absorption prop
erties. Achieves milk-white emulsions with all 
proportions of water.

SAMPLES ON REQUEST 
SEND FOR TECHNICAL LITERATURE

THE LANAETEX PRODUCTS, INC.
m a n u fa c t u r e r s  o f  la n o l in  a n d  la n o lin  
d e r iv a t iv e s  f o r  o v e r  a  q u a r t e r  c e n t u r y

151-157 THIRD AVENUE • ELIZABETH 1, N. J.
PHONE (Code 201) 351-9700
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. . F o r  F i n e  F r a g r a n c e  C r e a t i o n s

V d l d o r a

$8.85 per lb.

a fresh, modern complex for 

regular and aerosol applica

tions —  ideal for perfumes, 

colognes, hair preparations, 

creams and lotions.

A request on your firm’s letterhead for a 

sample o f  Valdora will be filled promptly.

New York Office: 507 Fifth Avenue, MU 7-5133 / Detroit: 14812 Alma Avenue, LA 7-5018 / Chicago: 2141 West 
Touhy Avenue, 764-8668 / Compagnie Parento, Limited, 70 Mack Avenue, Scarborough, Ontario, Canada, 694-1123
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Croda has all the makin’s!
P O L Y C H O L S  for L a n o l in - r ic h  g e ls  o f  h ig h e s t  e m o l l ie n c e

a APolyoxyethylene ethers of lanolin Alcohols .
\  A

V O L P O S  for O d o r le s s , w a t e r - w h i t e  g e ls  \ \

Polyoxyethylene oleyl ethers ^

C R O D A FO S  for F ir m  c le a r  g e ls  a t  lo w e s t  s o l id s  c o n t e n ts  

Anionic Phosphate Surfactants

ALL WILL GEL MINERAL OIL AND OTHER USUAL VEHICLES 
AT EXTREMELY LOW  EMULSIFIER TO OIL RATIOS 
S K L IR O  D is t i l l e d  L a n o l ic  A c id s  

SU P ER  H A R T O LA N  D is t i l l e d  L a n o l in  A lc o h o ls
Easily solubilized superfatting and conditioning agents.

C r o d a
New York London 
Milan Dusseldorf

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

Are you receiving Croda's 
information bulletins— 
"LAMBS TALES" regularly? 
If not, write now for 
this valuable information.
S E N D  F O R  S A M P L E S  
A N D  L IT E R A T U R E !

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

CRODA brochures 
available:
□ HARTOLAN &

SUPER HARTOLAN
SOLAN
POLYCHOL
FLUILANOL
SKLIRO
Lan. Fatty Acids 
PO LAW AX 
NOVOL 

□  VOLPO
(Revised Sept. 64) 

□  CRODAFOS
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S e x  a n d  t h e  A e r o s o l

Once upon a time you could distinguish men from women by who wore the 
pants. This is no longer true.

For a long while we could still make a distinction by who wore the fragrance. 
Now this is no longer true.

Then we turned to personal aerosols as the dividing line. Women used one 
line of products, men another. Now the same products are used by both sexes.

We guess some other way of telling men from women must be found — 
but that’s not our job.

Our job at Aerosol Techniques is to help you develop new and better aerosol 
products to exploit opportunities in the male, female and "family" markets. We 
offer such aerosol product opportunities in colognes, personal deodorants, shaving 
creams, hair care products and many other consumer product areas. Why not 
ask us about them?

Aerosol Techniques, Incorporated

E A S T E R N  D I V I S I O N , B r i d g e p o r t , C o n n e c t i c u t  /  A R M S T R O N G  L A B O R A T O R I E S  D I V I S I O N , W e s t  R o x b u r y ,  M a s s a c h u s e t t s  

C O N T I N E N T A L  F I L L I N G  D I V I S I O N ,  D a n v i l l e ,  I l l i n o i s  /  W E S T E R N  F I L L I N G  D I V I S I O N ,  L o s  A n g e l e s ,  C a l i f o r n i a

L.
Aerosol filling, research and development for America's leading marketers A



g e  i t  k n o w n  t h a t  n o t  r a i n ,  n o r  s n o w ,  n o r  d a r k  o f  n i g h t ,  

n o r  a n y  h a z a r d  o f  t h e  r o a d ,  n o r  g r e a t n e s s  o f  d i s t a n c e  

s h a l l  s t a y  t h e  I s o t r o n  " M i n u t e m e n ”  f r o m  t h e  s w i f t  a n d  

s u r e  e x e c u t i o n  o f  t h e i r  a p p o i n t e d  r o u n d s .  F o r  s u c h  i s  

t h e i r  e a g e r n e s s  t o  s e r v e  a n d  t o  e x c e l  t h a t  i t  d o t h  m a k e  

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

T h i s  i s  t h e  n a t u r e  a n d  t h e  r e l i a b i l i t y  o f  " M i n u t e m a n ”  

S e r v i c e  f o r  I s o t r o n  p r o p e l l e n t s . W o u l d  y o u  k n o w  m o r e ?  

C a l l  ( 2 1 5 )  5 6 4 - 4 7 0 0 .

Pennsait Chemicals Corp. * 3 Penn Center, Phila., Pa. 19102 CHEMICALS EQUIPMENT



P erfu m e crea te s axx im a g e ...
An air of mystery or the sweetness of femininity... 

each must possess the indestructible look of self-assurance.
You help to create the image she desires by offering 

her D&O’s enchanting fragrances.

D o d g e  &  O l c o t t  I n c .
S E V E N T Y - F I V E  9 T H  A V E N U E  • N E W  Y O R K ,  N . Y .  1 0 0 1 1



A PROUD TRADITION OF SUPERIOR SERVICE TO THE PERFUMERY INDUSTRY

roure-dupont
new york Chicago ■ hollywood

ÜÉH

Sole agents in the United States and Canada for S O C IET E  ANO NYM E D ES E T A B L IS S E M E N T S  R O U R E-BER TR A N D  F IL S  et
JU ST IN  DUPONT
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R O B A N E ®
S O M E T H I N G  N E W ?

W E ’ V E  F O U N D  I T !

The presence of ROBANE in 
HUMAN SKIN SURFACE LIPIDS 

in amounts up to 2 .5 %
(This is in addition to the presence of Squalene)

N E W  S T U D I E S  A V A I L A B U E —  

P R O O F  P O S I T I V E

A  t r u l y  N A T U R A L  a d j u n c t  t o  t h e  C o s m e t o -  

D e r m a t o l o g i c a l  f ie ld .

T h e  V e h i c l e  o f  c h o i c e  t o  r e p l a c e  a n d  e n h a n c e  t h e  n a t u r a l

o i l s  o f  t h e  s k in .

T o p i c a l l y  S p e a k i n g —

W h y  N o t  R O B A N I Z E  Y o u r  P r o d u c t ?

ROBECO CHEMICAL, INC.
51 M ad ison  A v e n u e  N e w  York, N . Y. 100 1 0

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

®Reg. U. S. Pat. Off. Technical data availab le



MOISTURIZERS
a m e r c h o l ® — sterol extracts. 
Amerchols such as L -101, CAB, 
C, H-9 and BL are a family of 
hypoallergenic lanolin derived 
products designed to provide a 
wide range of moisturizing and 
other valuable effects. Amerchol 
L -101, for example, is a superb 
emulsifier, emollient, stabilizer, 
jind a powerful free sterol de
pressant of interfacial tension. 
a m e r l a t e ® p —  isopropyl lano- 
late. Emollient ester of lanolin 
fatty acids. A particularly ef
fective conditioner, lubricant 
and penetrant. Functions as a 
moisturizer by holding water 
to the skin in emulsified form. 
Melts at body temperature to 
form a nongreasy protective 
film.

SOLUBILIZERS
solulan &— ethoxylated deriva
tives. Water soluble, yet emol
lient! Solubilizers o f great gen
eral utility. Impart excellent 
plasticizing, lubricating, condi
tioning and pigment wetting 
qualities at low concentration.

PENETRANT
acetulan® —  acetylated lano
lin alcohols. Nonoily hydro- 
phobic liquid emollient. Pene
trates and lubricates, leaving a 
persistent velvety afterfeel that 
is truly remarkable.

EMOLLIENT
modulan® —  acetylated lano
lin.t Skin protective emollient 
with decided advantages over 
lanolin. Hypoallergenic, almost 
•odorless, nontacky, oil soluble, 
and hydrophobic. Excellent for 
■emulsions, soaps, baby oils, and 
brilliantines.

ENRICHERS
viscolan® —  dewaxed lanolin. 
Supplies all the natural bene
fits of lanolin in intensified, 
■convenient liquid form. Oil 
soluble, low odor and color. 
Waxolan® —  lanolin wax frac
tion. Adds gloss and grooming 
effects. Stabilizes emulsions. In
creases melting point, viscosity 
and consistency.
Cholesterol usp__pure white
and practically odorless. Suit
able for the most exacting uses 
in pharmaceuticals and cos
metics.

UNSATURATES
polylan® —  essential polyun
saturate. Liquid wax ester. Com
bines the natural benefits of 
linoleic acid with the softening, 
protective, and conditioning 
properties of lanolin’s most ac
tive components. 
ricilan® —  lanolin ricinoleates. 
Provide valuable new skin ori
ented properties. Unusual com
binations o f selected lanolin 
alcohol and castor oil com
ponents designed especially for 
lipsticks.

ANSWERS
w a i t i n g  f o r  p r o b l e m s

A m erch o l- lanolin  derivatives have been  developed fo r  specific 

functional effects in  form ulations, and w e have these shelves 

o f  finished, tested preparations w hich m ay be the answer to 
your form ulation  problem .

If the answer to  your particular problem  isn’t here, w e are 
prepared to put ou r extensive experience in form ulating with 
A m erch ol lanolin  derivatives and other cosm etic raw  materials 
to w ork  for you . There is n o cost or obligation  for  this con 
fidential service.

OJperchol
\ /  1 J F  A M E R I C A N  C H O L E S T E

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

A M E R I C A N  C H O L E S T E R O L  P R O D U C T S ,  I N C .

A m e r c h o l  P a r k  •  E d i s o n ,  N e w  J e r s e yi f U .S . & f o r e i g n  p a t e n t s
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—— — — Affiliates —
S c h i m m e l  I n t e r n a t i o n a l  L t d . ,  S l o u g h ,  E n g l a n d  
S c h i m m e l  d o  B r a z i l ,  L t d a . ,  S a o  P a u l o ,  B r a z i l  

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

YVBn!(ÜW
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Where
else?

Where can you find 
straight chain vegetable 
fatty acids covering an 
Iodine Value range 
from below 3 . 0  to 
above 1 8 0 ?

M anufacture rs  s ince 1837 
Subsidiary of

M I L L M A S T E R  O N Y X  C O R P O R A T I O N

295 Madison Avenue 
New York, N.Y. 10017

Write or call (212) MU 3-7361 for a sample of regular or 
stripped coconut; distilled soya bean, corn or cottonseed; 
distilled, double distilled palm oil. Please specify use.



T h is  g r a c e fu l r a c in g  sloo p , sk illfu lly  m a n n e d  b y  c r e w m e n  w h o  a re  m a s te r s  o f th e  sa il
in g  arts, is a n  e x a m p le  o f tru ly  o u ts ta n d in g  p e r fo r m a n c e  • A t F le u r o m a , th e h ig h ly  
sp e c ia lize d  sk ills  a n d  im a g in a tiv e  ta le n ts  o f w o r ld -r e n o w n e d  p e r fu m e r s , c o m b in e d  
w ith  th e fin e st te c h n ic a l a n d  c h e m ic a l fa c ilitie s  a v a ila b le , o r ig in a te  a n d  cre a te  e x c itin g  
fr a g r a n c e s  th at m a k e  y o u r  p ro d u c ts  u n iq u e  . . .  d e s ira b le  . . .  m e m o r a b le .

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

A DIVISION OF UNIVERSAL OIL PRODUCTS COMPANY
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BEAUTY INDUSTRY CONSULTANT- 
INTERNATIONAL

W a n t to  en ter U .S . beauty  m ark et the righ t w a y ?  M a k e  the righ t co n ta c ts?  
L earn  beau ty  busin ess p r o ce d u re s?  P ro fe ss ion a l con su lta tion  services 
a va ila b le  thru S w iss -b orn  A m erica n  citizen . M u lti-lin gu a l. R e co g n iz e d  
beau ty  in du stry  exp ert o ffe rs  u n iq u e  in tern a tion a l k n o w -h o w , vast exp erien ce , 
key co n ta cts . W rite  fo r  details .

CONSULTATION COSMETIQUE 
INTERNATIONALE

U n  serv ice  d e  co n su lta tion  p o u r  les é tab lissem en ts  q u e  ch erch en t à entrer le 
c o m m e r c e  A m érica in  co sm étiq u e . S o it les sa lon s  p ro fess ion e lles  o u  la 
ven te au détail. Prière d ’ é crire— n ou s  som m es  à v o tre  d isp os ition .

INTERNATIONALE BERATUNG FÜR DIE 
FRISEURE UND DIE 

KOSMETISCHE INDUSTRIE

V erlan gen  sie  verk au fsh ilfen  für den  A m erik a n isch en  m a rk t?  W ir  haben  
d ie  g ru n d la ge  a u f  k a u fm ä n n isch em  u n d  te ch n isch w issen sch a ftich em  geb iet, 
ihre n o r d -o d e r  sü d -A m erik a n isch e  p r o b lè m e  zu  beraten . W ir  ersuchen  ihre 
an fragen .

CONSULTACIÓN COSMÉTICO 
INTERNATIONAL

S erv ic io  de  co n su lta c ió n  p o r  com ercia n tes  q u ien es espera  entrar lo  c o m e r c io  
c o s m é t ic o  en los  E sta d os  U n id o s — esp ecia lid a d  los  sa lon es  de  belleza  y la 
venta a l detalle . E sta m os  a su  d is p o s ic ió n , escr ib a — p o r  fa v or .

MARCEL J. SUTER— CONSULTANTS 

435 COMMERCIAL SQUARE 

CINCINNATI, OHIO 45202— U.S.A.

(A FOUNDER-MEMBER OF THE SOCIETY OF 
COSMETIC CHEMISTS)
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F o r  n e a r l y  h a l f  a  c e n t u r y  .  .  .  u n p a r a l l e l e d  c r e a t i v e  

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

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

b e e n  t h e  d e d i c a t e d  r o l e  o f  A l b e r t  V e r l e y  &  C o m p a n y .

I n  t h e  e v o l u t i o n  o f  a  p r o m i s i n g  e s s e n c e  f r o m  w h i c h  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

for unparalleled fragrance . . .  for the expression . . .  
for your product. . .
check w ith the m an from  V E R L E Y
A l b e r t  V e r l e y  & c o m p a n y

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

1018 S. WABASH AVENUE • CHICAGO 5, ILLINOIS 
1032S LOWER AZUSA ROAD • TEMPLE CITY, CALIFORNIA 

AROMESCENCE INC.
1 0  R U E  P E R G O L E S E  •  P A R I S  1 6 ,  F R A N C E
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4  Q U A LITY

W i t h  C E R A P H Y L S  y o u r  p r o d u c t  w i l l  i m p a r t  t o  
t h e  s k i n  t h e  f e e l  n a t u r e  i n t e n d e d .

O f  S p e c i a l  I n t e r e s t :

* C E R A P H Y L  2 8  —  ( C e t y l  L a c t a t e )  i n  l o w  o i l  
c o n t e n t  c r e a m s  f o r  n o n -  
o i l y  s l i p .

* C E R A P H Y L  3 1  —  ( L a u r y l  L a c t a t e )  i n  a n t i -  
p e r s p i r a n t s  t o  r e d u c e  

t a c k ;  i n  l i q u i d  a n d  c r e a m  
m a k e u p  f o r  s m o o t h  a n d  
e v e n  a p p l i c a t i o n .

♦ C E R A P H Y L  5 0 — ( M y r i s t y l  L a c t a t e )  i n  l i p 
s t i c k s  r e q u i r i n g  b o t h  
c r e a m i n e s s  a n d  l a s t i n g  
p o w e r ;  i n  s h a m p o o s  f o r  
u n m a t c h e d  s h e e n  a n d  
t e x t u r e  t o  t h e  h a i r .

C E R A P H Y L S  1 4 0  &  1 4 0 A  ( D e c y l  O l e a t e s )  f o r  
l o t i o n s  r e q u i r i n g  c o n 
t r o l l e d  v i s c o s i t y  o v e r  a  
w i d e  t e m p e r a t u r e  r a n g e .

C E R A P H Y L  2 3 0 —  ( D i i s o p r o p y l  A d i p a t e )  i n  
h y d r o a l c o h o l i c  s y s t e m s  
b e c a u s e  o f  i t s  e x c e p 
t i o n a l  s o l u b i l i t y .

*U .S . Pat. 3,098,795
F o r  T e c h n i c a l  B u l l e t i n s  o n  t h e s e  e m o l l i e n t s  
i n c l u d i n g  f o r m u l a t i o n s  d e m o n s t r a t i n g  t h e i r  
u s e ,  W R I T E :

V A N  D V K  S i  C O M P A N Y ,  I N C .

MAIN AND WILLIAM STREETS, BELLEVILLE, NEW JERSEY

: ' ■ ‘ * ' ■ * , •• ... ' ■
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We've joined forces

The forces of the Reheis 
Com pany and the B io
chem ical Division of Ar
mour Pharmaceutical Com
pany are now serving under 
the banner of The Reheis 
Chemical Company. This 
"army" of scientists, engi

neers and marketing spe
cialists is prepared to assist 
you in your battle for a 
greater share of the market 
. . . to render accelerated

service in the development, 
production and delivery of 
a broad line of fine chemi
cals. Our manual, "This is 
Reheis Chemical Company 
. . .  at your service" outlines 
the resources available. 
May we send you a copy?

R E H E I S  C H E M I C A L  C O M P A N YDivision Of Armour Pharmaceutical Company
4 0 1  N o r t h  W a b a s h  A v e . ,  C h i c a g o ,  I l l i n o i s  6 0 S 9 0

Producers of aluminum chemicals, antacids, anti-perspirants, blood and glandular derivatives, enzyme and hormone preparations and other fine chemicals



XXVI JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

LEBERCO
LABORATORIES

H orm on e Assays 
Drug Assays

Cosm etic and Pharm acological 
Research

Toxicity , Eye and Skin 
Irritation Studies

A nti-B iotic  and Fungicidal
Assays

Sensitivity Tests

Patch Testing and Clinical 
Studies

123 H AW TH O RN E ST. 
R O SE LL E  P A R K , N. J.

C O S M E T I C S

SPECIALISTS TO THE 
PRIVATE LABEL TRADE

* Formulating
* Manufacturing
* Styling
* Packaging

Our experienced staff offers a com
plete service for Distributors in 
the Atlantic and Central States.

COSMETIC LABORATORIES, 
INCORPORATED

2272 East Jefferson Avenue 

Detroit 7, Michigan
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E m u l s i o n  s t a b i l i z e r ?
S u s p e n d i n g  a g e n t ?

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

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

WHITE MINERAL OILS

PRODUCT OR APPLICATION

Adhesives, tapes and compounds 
Antidusting and anticaking agents 
Art clays
Baby oils and lotions 
Bath oils, emulsifiable 
Buffing compounds and metal polishes 
Carbon papers
Caulking and sealing compounds 
Coatings, hot melt or "strip
Cosmetics—Bleachinĝ and sports creams

With this handy guide, you can quickly select suitable grades of Penn- 
Drake White Mineral Oils or Petrolatums for your formulations and 
processes. It saves much time-consuming, wasteful “trial and error" 
experimenting. Recommendations, covering 78 classes of end products, 
are based upon Penn-Drake’s broad application experience, our famili
arity with industry practices, and our knowledge of F&DA, USP, NF and 
TGA requirements.

Penn-Drake is one of the country's oldest and most experienced 
refiners of white mineral oils and petrolatums.
Superb quality, highest standards of purity, 
and dependable uniformity are characteristic 
of these meticulously refined hydrocarbon ma
terials. We will be glad to submit samples for 
examination and test.
F o r  c o m p l e t e  i n f o r m a t i o n ,  w r i t e ,  w i r e ,  o r  i f  t h e  n e e d  
i s  u r g e n t ,  t e l e p h o n e  u s  c o l l e c t .  P e n n s y l v a n i a  R e 
f i n i n g  C o . ,  B u t l e r ,  P a .  1 6 0 0 1 .  P h o n e  4 1 2 - 2 8 7 - 2 7 8 1 .

In addition to the Application Guide, the bul
letin  contains complete product specifications.

S
(

P e n n s y l v a n i a  R e f i n i n g  C o . ,  B u t l e r ,  P a .  1 6 0 0 1

I  P l e a s e  s e n d  B u l l e t i n  6 5 6 - E  t o :

| M r . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ T i t l e __

| C o m p a n y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I  A d d r e s s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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As the lilting song of a lark flung against the sky enchants the ear . . . the 
unique essences provided by Florasynth can create a fragrance— EXCLU
SIVELY YOURS —that will weave a magic spell. The imagination . . . coupled 
with the knowledge of our technical staff is yours to command. We hope you 
will call upon them soon!

U N P A R A L L E L E D  C R E A T I V I T Y  

I N  T H E  W O R L D  O F  F R A G R A N C E

E X E C U T I V E  O F F I C E :  9 0 0  V a n  N e s t  A v e n u e ,  N . Y .  6 2 ,  N . Y . ,  C h i c a g o  6 ,  L o s  
A n g e le s  2 1 ,  O f f i c e s  i n  a l l  P r i n c i p a l  C i t i e s .  A g e n t s  i n  a l l  P r i n c i p a l  C o u n t r i e s
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S Y N O P S E S  F O R  C A R D  I N D E X E S

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

A comparative chemical study of dandruff flakes, skin scrapings and callus: Karl 
Laden. J ou rna l o f the S ociety  o f  C osm etic C hem ists 16, 491 (1905)

Synopsis— Comparative chemical analyses of callus, skin scrapings and dandruff 
flakes have been performed. Compared to normal skin scrapings, dandruff shows 
lower moisture binding ability, lower ninhydrin-positive material content and higher 
sulfhydryl and pentose contents. These results suggest that dandruff is associated 
with an increased rate of keratin formation.

Skin substantivity as a criterion in the evaluation of antimicrobials: Thomas F. 
McNamara, Marianne L. Steinbach and Benjamin S. Schwartz. J ou rna l o f  the 
S ociety  o f  C osm etic Chem ists 16, 499 (1965)

Synopsis— Skin substantivity is defined as the avidity of a compound for skin tissue. 
Compounds possessing substantivity were evaluated by two major criteria: (a)
qualitatively by measuring the comparative avidity for skin tissue and (b) quantita
tively by titrating the release of the compound from tissue. A method was de
veloped to determine each of these properties for compounds having antimicrobial 
properties. The application of such data to the selection of a compound for a par
ticular topical use was discussed.

The contribution of the resistant cell membranes to the properties of keratinized 
tissues: E. H. Mercer. J ou rn a l o f  the S ociety  o f  C osm etic C hem ists 16, 507 (1965)

Synopsis— Electronmicroscopy of hard (hair) and soft (epidermis) keratin suggests 
that modified cell membranes are cemented by a continuous layer in the former and 
by a patchy layer in the latter. These differences are related directly to the des
quamating nature of epidermis and the persistent behaviour of hair and nails. This 
intercellular "membrane complex” is more resistant to chemical attack than intra
cellular keratin but easily dissolved by tryptic or peptic digestion.
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Success and failure of odor classification as applied to reactions to erogenous odors :
Ernst Paukner. J ou rn a l o f  the S ociety  o f  C osm etic C hem ists 16, 515 (1965).

Synopsis— One of the problems of successful perfuming is the difficulty of obtaining 
from consumers an indication of their ideas about the ideal fragrance, appropriate 
to the product under consideration. An interviewing method is described which 
reliably defines the consumer’s ideal of the desired perfume type. This method 
(semantic differential) is illustrated with a description of the concept of an “ eroge
nous fragrance."

Several single odorants, at different concentrations, and some well-known per
fumes are included in the test. The data are analyzed by factor analysis to deter
mine which of the materials comes closest to meeting the expectation of the ideal. 
The Henning and Crocker-Henderson methods, traditional systems of odor classi
fication, are evaluated and shown to be less suited for the determination of odor quali
ties.

Dermal connective tissue alterations with age and chronic sun damage: J. Graham 
Smith, Jr., and G. Rolland Finlayson. J ou rn a l o f  the S ociety  o f  C osm etic C hem ists  
16, 527 (1965).

Synopsis— The changes in human Caucasian skin commonly believed to be due to 
aging are primarily the effects of prolonged repeated damage to the skin from the 
sun. Covered aged skin shows marked differences histochemically and biochemically 
from exposed aged skin. With aging there is a decrease of nonfibrous protein and 
of soluble collagen, although the total collagen increases. The total acid mucopoly
saccharides decrease, especially hyaluronic acid. In chronically sun damaged skin 
(actinic elastosis) there is little change in the amount of extractable soluble collagen. 
The insoluble collagen content is reduced to one-third of that of control skin, and 
there is an increase in an elastin-like protein. Total acid mucopolysaccharides 
increase in actinic elastosis, especially hyaluronic acid.



T h e  E l e v e n t h  L i t e r a t u r e  A w a r d

D u r in g  th e  lu n c h e o n  a t  th e  A n n u a l M e e t in g  o f  th e  S o c ie t y  o f  C o s 
m e t ic  C h e m is ts  o n  M a y  4, 1965 , th e  E le v e n th  L ite ra tu re  A w a r d  w as 
m a d e  b y  th e  S o c ie t y  P r e s id e n t , D r .  P a u l W . J ew e l, t o  D rs . W il l ia m  C . 
G riffin  a n d  P a u l B e c h e r .

D rs . G r iffin  a n d  B e c h e r  w ere  c it e d  fo r  th e ir  m a n y  c o n t r ib u t io n s  to  
e m u ls io n  t e c h n o lo g y  a n d , in  p a r t icu la r , f o r  th e ir  d e v e lo p m e n t  o f  a

Society President Dr. P. Jewel (ctr.) presenting Literature Award to Drs. Paul Becher (1.)
and W. C. Griffin (r.)

p r a c t ic a l  p r o c e d u r e  fo r  d e te r m in in g  th e  t y p e  o f  e m u ls ifie r  r e q u ire d . 
K n o w n  as th e  H L B  s y s te m , it  e n jo y s  w id e s p re a d  use th r o u g h o u t  th e  
c o s m e t ic  in d u s tr y  a n d  m a n y  r e la te d  in d u s tr ie s . I t  is p a r t ic u la r ly  n o t e 
w o r t h y  th a t  th is  is  th e  first t im e  in  th e  h is t o r y  o f  th e  A w a r d  th a t  i t  h a s  
b e e n  p r e s e n te d  t o  w o r k in g  m e m b e r s  o f  th e  S o c ie t y  a n d  o f  th e  c o n s u m e r  
in d u s tr y . D rs . G r iff in  a n d  B e c h e r  w e re  e u lo g iz e d  b y  M r .  M .  G . 
D e N a v a r r e  a n d  p r e s e n te d  w ith  a n  i l lu m in a te d  s c r o ll  a n d  a n  h o n o r a r iu m  
o f  $ 1 0 0 0 .
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Extension of Remarks Made by Drs. 
William C. Griffin and Paul Becher 

on the Occasion of the Eleventh 
Literature Award

D r. Jew el, ladies and gen tlem en . W e  w ish to  th a n k  y o u  m o s t  s in 
cere ly  and h u m b ly  fo r  the h on o r  sh ow n  to  us.

W h en  n otifica tion  o f  the p resen tation  w as rece iv ed  from  y ou r  
president, Paul Jew el, he asked  th a t w e ch o o se  som eon e  for  the p relim i
naries. T h e  ch o ice  fo r  us w as easy , p leasant, and  successfu l— and w e 
certa in ly  th a n k  E d  d eN a v a rre  fo r  h is k in d  w ords. T h ese  thanks m u st 
also b e  ex ten d ed  to  a co lla b o ra to r— y o u  m ig h t even  say  a sp y  in  the 
ranks, G a rd n er H a rv ey , ou r A tla s  C h em m u n iq u e  ed itor .

S om e o f  us are fo rtu n a te  en ou gh  to  h ave  been  a cq u a in ted  w ith  E d  
w hen  the S o c ie ty  o f  C osm etic  C h em ists  w as b u t  a g leam  in  his eye . Its  
grow th  and success are n ow  in tern ation a l. W e  are all g rate fu l to  h im  fo r  
his bou n d less  a c t iv ity  th a t has resu lted  in  th is S o c ie ty . H is idea  has 
tru ly  b orn e  fru it.

T h e  S .C .C . L iteratu re  A w a rd  p rov id es  a desirable in cen tiv e  fo r  y o u r  
in d u stry . I t  is aw arded  p articu la rly  to  p ro m o te  va lu ab le  con tr ib u tion s  
to  cosm etic  research. T h e  h igh  q u a lity  o f  the cosm etic  p rod u cts  th a t 
y o u  p rod u ce , based  on  y o u r  con tin u ed  research— fo r  exam ple , the exce l
len t em ulsion  stab ilities th a t y o u  con s isten tly  p rod u ce  against con s id era 
b le  od d s— sh ou ld  b e  a sou rce  o f  p ride  fo r  y o u . I f  w e h ave  had  a sm all 
p art in  this e ffort b y  serv in g  y ou , w e are gratefu l.

A n  occa s ion  such  as this is usua lly  d e v o te d  to  a certa in  a m ou n t o f 
lo ok in g  b a ck w a rd . H ow ever , it  m a y  be  p ro fita b le  to  take a few  m inutes 
to  d o  som e lo o k in g  in  the forw a rd  d irection , even  if  w e ’re n o t ex a ctly  
certa in  w here it is w e ’re go in g , ca lling  y o u r  a tten tion  to  a few  unresolved  
p rob lem s in em ulsion  th eory  and te ch n o log y .

Y o u  h ave  sittin g  b e fo re  y o u  to d a y  tw o  m en , the gratefu l recip ients o f 
y o u r  A w ard , w h o  b etw een  them  h ave p ro b a b ly  spent m ore  tim e w orry in g  
a b o u t H L B  than  a n y b o d y  else in  the w orld . In  fa ct, it  is lik e ly  th a t 
th e y  h ave  spent o v e r  25 m an -years  th ink in g  a b ou t it. T h e  H L B  p rin 
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cip le , o f  course, has had  an unpara lleled  success in  serv in g  as a gu ide to  
the fo rm u la tion  and p rep ara tion  o f  em ulsions. In  spite o f  all this, and in 
spite o f  the a foresa id  25 m an -years  o f e ffort, we d o n ’t k n ow  y e t  ex a ctly  
w h a t H L B  is. H o w ev er , it seem s as th ou gh  w e can  s top  using the sem i- 
a p o lo g e t ic  qualifier “ m ore  o r  less e m p ir ica l,”  since there is a g row in g  
b o d y  o f  ev id en ce  in d ica tin g  th a t H L B  is a fu n d am en ta l w a y  o f  d escrib in g  
a p ro p e rty  o f  su rfa ce -a ctive  agents.

H ere  is on e  instan ce  o f  this. F o r  years th e  b asic  literature has 
q u o te d  an eq u a tion  lin early  re la tin g  the loga r ith m  o f  the cr it ica l m icelle  
co n cen tra tion  fo r  n on ion ic  co m p o u n d s  to  the m ole  ra tio  o f  e th y len e  ox ide  
per m olecu le  o f  su rfa ce -a ctive  agent. U n fortu n a te ly , th is eq u a tion  is 
o b e y e d  o n ly  o v e r  a co m p a ra tiv e ly  sm all range o f  va lues o f  the e th ylen e 
ox id e  m ole  ra tio . W h en  on e  a ttem p ts  to  ex ten d  this re la tion  o v e r  a 
lon g er range, sign ifican t d ev ia tion s  from  lin earity  occu r . H ow ev er , if 
instead  o f  p lo tt in g  the loga r ith m  o f  the cr it ica l m ice lle  co n cen tra tion  
against the e th y len e  ox id e  m ole  ra tio  one p lo ts  it  against the e th ylen e 
ox id e  w eigh t fra ction  per m olecu le , one d iscov ers  th a t the lin earity  does 
in d eed  exten d  o v e r  a con siderab le  range o f  e th ylen e ox id e  con ten ts . 
M a n y  o f  y o u  w ill recogn ize  th a t th e  e th y len e  ox ide  w eigh t fra ction  is 
rea lly  o n ly  an oth er w a y  o f  d escrib in g  H L B ; it  is, in fa ct , d ire ctly  p r o 
p ortion a l to  it in  m a n y  n on ion ic  su rfactan ts . So, we h ave the result 
th a t the logarith m  o f  the cr it ica l m ice lle  con cen tra tion  is d ire ctly  p ro p o r 
tion a l to  the H L B  and n o t  to  the in fin ite ly  m ore  “ scien tific ”  param eter, 
n am ely , the e th y len e  ox id e  m ole  ratio.

I f  w e d o n ’t k n o w  w h a t the H L B  va lue rea lly  is, w e are in an even  
w orse case w hen  it com es  to  the m a tter  o f  the requ ired  H L B  va lu e  fo r  oils 
and w axes. N o t  o n ly  d o  w e n o t  k n ow  w h a t it  is, w e ’re n o t even  rea lly  
v e ry  sure h ow  to  d eterm in e it! Y e t  certa in ly , th is p ro p e rty  o f  the m a te 
rial to  be  em ulsified  is one a b ou t w h ich  w e v ita lly  need in form ation . 
F or  th e  past yea r w e h ave  been  to y in g  w ith  the idea  th a t it  sh ou ld  be 
p oss ib le  to  define this p ro p e rty  o f  th e  em ulsified  phase in term s o f  p a ra m 
eters rela ted  to  th e  va n  der W a a ls -L o n d o n  forces  a ctin g  b etw een  the 
g lobu les  o f  th e  em ulsified  m ateria l. I f  on e  g ives this a m o m e n t ’s 
th ou gh t, it  seem s like an a ttra ctiv e  p rop os ition . H ow ever , an a ccu ra te  
co m p u ta t io n  o f  this param eter is n o t  e a s y ; b u t  even  h a v in g  d on e  this, we 
are fa ced  w ith  the fa c t  th a t there is an ex trem ely  high degree o f  fuzziness 
in  ou r d eterm in ation  o f  requ ired  H L B , as ob ta in ed  p resen tly  from  exp eri
m en ta l data .

T h is  leads to  an oth er p rob lem  area— the question  o f  em ulsion  s ta b il
ity . L e t ’s n o t  g o  so far as to  w orry  a b ou t h ow  one ach ieves stab ility ,
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a lth ou gh  th a t ’s a b ig  en ou gh  p rob lem , b u t ra th er le t ’s ju st th in k  a b o u t 
h ow  one defines s ta b ility . O b v iou s ly , if  on e  has a co m p le te ly  stab le  
em ulsion , th ere ’ s n o  p rob lem . A n d  if, on  the con tra ry , on e  has a c o m 
p le te ly  un stab le  em ulsion , th ere ’s n o  p rob lem , at least o f  defin ition . B u t 
w h a t d o  y o u  d o  a b o u t the em ulsions in b e tw een ? Is there a n y  q u a n tita 
tiv e  w a y  in  w h ich  w e can  say  em u lsion  A  is 1.7 tim es m ore  stab le  than  
em ulsion  B ? A s far as w e k n o w  at the p resen t tim e, there is n o  p a ra m 
eter th a t can  be  used  fo r  th is p urp ose . Y e t , a sy stem a tic  s tu d y  o f  e m u l
sion  s ta b ility  requ ires som e such  cr iterion  if  results are to  be  m ea n in g 
fu lly  corre la ted . S om e recen tly  rep orted  results w ou ld  seem  to  in d ica te  
that in certa in  system s the shape o f  a p artic le  d istrib u tion  cu rve  is m a in 
ta in ed  durin g  the p rocess  o f  coa lescen ce . I f  this can  b e  sh ow n  to  be  o f 
w ider a p p lica tion , it  w ill th en  turn  o u t  th a t the o n ly  th in g  w e w ill h ave  to  
k n ow  is p artic le  co n cen tra tion  as a fu n ction  o f  tim e. T h is  sounds a lm ost 
t o o  easy , and  w e d o n ’t  qu ite  b e lieve  th a t it w ill tu rn  o u t to  b e  th a t easy .

F in a lly , let us turn  to  a rea lly  beau tifu l p rob lem  th at especia lly  a f
fe c ts  th ose o f  us w h o  use n on ion ic  su rfa ce -a ctive  com p ou n d s. F o r  the 
past several years, som e o f  us w ork in g  in  this field  h ave  been  o ff in  the 
corn er m u tterin g , “ W ell, y o u  k n ow , n on ion ics  rea lly  are n o t n o n io n ic .”  
In  fa c t , there seem s to  be  a rather reason ab le  a m ou n t o f  d a ta  in d ica tin g  
the p oss ib ility  o f  a sm all, p oss ib ly  sign ificant, ch arge  on  m icelles o f  
n on ion ics  and em ulsion  particles stab ilized  b y  n on ion ics . In  the past 
year, w e h ave  b egu n  to  a ccu m u la te  ev id en ce  th a t these charges are 
perhaps n o t  so sm all as w e m ig h t h ave  b e lieved , a lth ou gh  their signifi
ca n ce  in so far as s tab iliza tion  o f  em ulsions is con cern ed  is still v e ry  m u ch  
deba tab le . F or  th a t m a tter, on e  m a y  co m m e n t p aren th etica lly  th a t the 
precise  re la tion  b etw een  charge and s ta b ility  is n o t  at all c lea rly  e s ta b 
lished even  in  the case o f  ion ic  em u lsify in g  agents. C erta in ly , h ow ever, 
the nature o f  this charge, and its re la tion  t o  H L B , to  return  fu g a lly  to  the 
orig inal them e, rem ains to  be  established.

I t  is rem arkable  that, in  ju st a few  paragraphs, and w ith ou t rea lly  
try in g , it  is so easy  to  ou tlin e  en ou gh  w ork  fo r  a few  lifetim es. W e  h op e  
th a t  ou r p ast con tr ib u tion s  h ave  been  m ean in g fu l and th a t w e w ill be 
gran ted  the g o o d  fortu n e  to  con tin u e  to  con tr ib u te  to  this fascin atin g  
(an d  exasperating) area o f  research.



I.F.F. Award 1 9 6 4

T h e  1964 I .F .F . A w a rd  w as presen ted  to  M essrs. J oh n  F a cq , E m il 
K irk  and  G erb ert R eb e ll b y  S o c ie ty  P residen t D r. Pau l Jew el on  M a y  4, 
1965. D r . J. B ra n t a cted  as eu log ist. M r . F a cq  is a ssocia ted  w ith  
C o lg a te -P a lm o liv e  C o ., M r . K irk  w ith  the D e p a rtm en t o f  Z o o lo g y  at the 
U n ivers ity  o f  C h ica g o , and M r. R eb e ll w ith  the D ep a rtm en t o f  D e r 
m a to lo g y  at the U n ivers ity  o f  M ia m i.

T h e  I .F .F . A w a rd  is m a de  p oss ib le  th rou gh  the g en erosity  o f  In 
tern ation a l F lav ors  & F ragran ces, In c ., and  is adm in istered  b y  the 
E d itoria l C o m m itte e  o f  the J o u r n a l  o f  t h e  S o c i e t y  o f  C o s m e t ic

Mr. John Facq (1.) receiving I.F.F. Award from Society President Dr. P. Jewel (ctr.) and
eulogist Dr. J. Brant (r.)

C h e m i s t s . T h is  aw ard  is a m eans o f  recogn iz in g  the a u th or(s ) o f  the 
ou tstan d in g  p ap er pub lish ed  in an A m erica n  issue o f  the J o u r n a l  
durin g  the past ca lendar year.

T h e  A w a rd  for  1964 w as m ade to  the authors fo r  their paper, “ A  
S im ple R e p lica  T ech n iq u e  for  O b serva tion  o f  H u m an  S k in ,”  w h ich  
appeared  in the J o u r n a l  o f  t h e  S o c i e t y  o f  C o s m e t ic  C h e m is t s  on  
pages 8 7 -9 8 . T h e  I .F .F . A w a rd , w h ich  in clu d es an h on ora riu m  o f 
81000, w ill be  m ade in fu ture  years to  stim ulate  orig in al and  scien tific  
con tr ib u tion s  to  the J o u r n a l .
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Clarification
In  th e  a rticle  “ T h e  R o le  o f  G ov ern m en t in  the F ie ld  o f  C o sm e tic s ,”  

w h ich  appeared  in  the Journal, 16, 8 5 -9 0  (1965 ), a reference w as m ade, 
on  page  87, to  serious in juries cau sed  b y  “ K o re m lu ,”  a d ep ila tory . 
Im m e d ia te ly  fo llow in g , a reference w as m ade to  “ In e c to  R a p id  N o t o x ”  
and  to  the e ffect th a t th e  la tter p ro d u ct  h ad  caused  in juries. T h e  
a u th or o f  th e  p ap er has a dv ised  the Journal th a t it w ou ld  h ave  been  
p referab le  n o t  to  h ave  d iscussed  In e c to  R a p id  N o to x  in  co n ju n c tio n  w ith  
K orem lu , since he d id  n ot in ten d  to  c o n v e y  the im pression  th a t In e c to  
R a p id  N o to x  con ta in s  a n y  in h eren tly  dan gerou s o r  to x ic  ingred ien t. 
T h e  actua l s itu a tion  th a t exists w ith  resp ect to  th a t p ro d u ct  is that, 
as w ith  regard  to  v e ry  m a n y  food s , drugs, cosm etics , and o th er su b 
stances, a sm all p ercen tage  o f  users h ave  adverse a llergic reactions.
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Synopsis— Comparative chemical analyses of callus, skin scrapings and dandruff flakes have 
been performed. Compared to normal skin scrapings, dandruff shows lower moisture binding 
ability, lower ninhydrin-positive material content and higher sulfhydryl and pentose con
tents. These results suggest that dandruff is associated with an increased rate of keratin 
formation.

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

In  recen t years m u ch  w ork  has been  d on e  in  ana lyzin g  ep iderm is 
and  d ifferen t ty p e s  o f  p a th o lo g ica l skin  scales fo r  variou s ch em ica l 
com p on en ts . M u c h  o f  th is w ork  has been  d irected  tow a rd  fin d in g  
abn orm alities  in  th e  scales fro m  variou s p a th o log ica l skin  con d it ion s . 
In  m o s t  cases in  th e  literature, results from  analysis o f  p a th o log ica l 
scales are com p a red  to  results from  either ca llus or ep iderm is o b ta in ed  
from  n orm al su b jects  or at p ost-m ortem . In  a dd ition , due to  d ifferen t 
m eth od s  o f  analysis, e tc ., it  is o ften  d ifficu lt to  in tercom p a re  the results 
ob ta in ed  b y  d ifferen t in vestiga tors.

D a n d ru ff (even  th ou gh  it  appears in  a large p ercen tage  o f  the p o p u la 
tion ) can  in  som e w ays be  con sidered  a p a th o log ica l con d it ion . I t  w as

* The Toni Co., Division of The Gillette Co., Chicago, 111. Present Address: Gillette 
Medical Research Institute, 6221 N. Capital N.E., Washington, D. C.
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TABLE I
Ether Extractables and Water Uptake of Dandruff, Skin Scrapings and Callus

%  Ether Extractables %  H20  Uptake

Dandruff 39 (30-50)“ 11(6-21)
Skin 10 (5-19) 21 (14-39)
Callus 3 16

The figures in parentheses give the range of values obtained for 15 subjects.

th erefore  d ecid ed  to  s tu d y  dan dru ff flakes to  see if any  ch em ica l a b 
n orm alities o ccu r  w h ich  m ig h t help  lead  to  a b e tte r  u n derstan d in g  o f 
the disease. I t  w as furth er d ecid ed  to  com p a re  the ch em ica l c o m 
p osition  o f  the d an d ru ff flakes w ith  th e  co m p o s it io n  o f skin  scrapings 
ob ta in ed  from  th e  sam e su b ject . I t  w as h op ed  th a t the la tter m igh t 
serve as a b e tte r  con tro l from  w h ich  to  assess abn orm alities . A n a lyses 
o f  sam ples o f  p oo led  callus w ere also in c lu d ed  to  facilita te  com p a rison  
w ith  literature values.

M a t e r i a l s

D a n d ru ff w as co lle cted  from  15 m ale su b jects  b y  brushing the hair 
one w eek  a fter the hair w as w ashed  w ith  a m ild  sh am p oo . D u rin g  the 
period  in  w h ich  the d an d ru ff w as co lle cted , the su b jects  d id  n o t  ap p ly  
a n y  preparation s to  their hair.

Skin  scrap ings w ere ob ta in ed  b y  g en tly  scrap in g  the b a ck  o f  the 
hand  w ith  a dull razor b lade . U sing care, a lm ost pure stra tu m  corn eu m  
ca n  be  ob ta in ed  in  th is m anner. B e fore  sam pling, the hands w ere 
w ashed  and th o ro u g h ly  dried , and  the hairs on  the b a ck  o f  the hands 
w ere rem ov ed  w ith  a hair clipper.

B o th  d an d ru ff scales and  skin  scrapings w ere stored  in  ca p p ed  via ls in 
a d esicca tor  at 4 ° C  until ana lyzed . T h e y  w ere used d ire ctly  fo r  this 
s tu d y  w ith ou t a n y  furth er trea tm en t (such  as g r in d in g ). A ll sam ples 
w ere co lle cted  durin g  th e  m on th s  o f  M a y  and June.

C allus w as ob ta in ed  from  a ch irop od ist  w h o  d id  n o t use a n y  top ica l 
treatm en t on  th e  callus b e fo re  cu tt in g  it  o ff. T h e  ca llus w as grou n d  
w ith  d ry  ice, and the fra ction  w h ich  passes th rou gh  a 125 m esh  and  was 
retained  b y  a 200 m esh  sieve w as used  for  th is s tu d y . T h e  p ow d ered  
ca llus w as a lso s tored  in  a d esicca tor .

E x p e r i m e n t a l  a n d  R e s u l t s

T h e  first p o in t  fo r  d eterm in ation  w as the lip id  co n te n t o f  the sam ples. 
W e ig h ed  sam ples o f  keratin  w ere ex tra cted  w ith  three 3 m l. p o rtion s  o f
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ether, a llow in g  on e -h a lf h ou r for  each  ex tra ction  p eriod . T h e  ether 
w as re m o v e d  from  the sam ples using a ca p illa ry  syrin ge  and the a m ou n t 
o f  eth er ex tracta b les  present in each  sam ple ca lcu la ted . T h e  results are 
p resen ted  in T a b le  I.

A s can  b e  seen in T a b le  I, th e  lip id  co n te n t o f  d an d ru ff flakes w as, 
as exp ected , con s id era b ly  h igher than  th a t o f  skin o r  callus. T h is  
m a in ly  arises from  the fa c t  th a t the lip id  a ccu m u lates on  the sca lp  
w hile it  is con s ta n tly  w ashed  o ff the hands. A lso , the co n cen tra tion  o f 
seba ceou s  g lands is con s id era b ly  h igh er on  the sca lp  than  on  the b a ck  o f 
the hands.

T h e  ether ex tracted  flakes w ere next th orou g h ly  dried  and then  a l
low ed  to  eq u ilib ra te  in a con sta n t rela tive h u m id ity  ch a m b er at 8 1 %  
R H . T h e  w ater u p tak e  fo r  each  sam ple w as then  ca lcu la ted . T h e  
d a ta  ob ta in ed  are in c lu d ed  in T a b le  I.

W h ile  these d a ta  present averages w h ich  o n ly  suggest a low er w ater 
b in d in g  ca p a c ity  fo r  d an d ru ff flakes vs. skin scrap ings, a lo o k  at the in d i
v id u a l d a ta  for  e v ery  su b je c t  show s that, in  all 15 su b je cts  tested , the

TABLE II
Ninhyclrin-Positives as Per Cent Isoleueine in Dandruff, Skin Scrapings, and Callus

Subject

Ninhydrin-Positives 
(As Per Cent Isoleucine)

Dandruff Skin A

1 5.8 18.3 -1 2 .5
2 13.3 19.0 — 5.7
3 11.2 19.6 -  8.4
4 6.7 22.0 -1 5 .3
5 6.5 23.5 -1 7 .0
Callus 10.4

w a ter-b in d in g  ca p a c ity  o f  their d an d ru ff flakes was low er than th a t o f 
th e ir  skin  scrap in gs ; th is suggests th a t there is a real low erin g  o f  the 
w a ter-b in d in g  ca p a c ity  o f d an d ru ff keratin  vs. skin  keratin .

S ince it w as k n ow n  th a t an im p orta n t p art o f  th e  w a ter-b in d in g  
ca p a c ity  o f  skin resides in its w a ter-so lu b le  n itrogen ou s com p on en ts , 
it  w as n ext d ec id ed  to  in v estiga te  th is fra ction .

T o  a b o u t 5 m g . o f  a fa t-free  sam ple in a v ia l, 3 m l. o f  w ater w as added . 
T h e  via l w as then  ca p p ed  and p la ced  on  a m ech a n ica l shaker fo r  tw e n ty  
hours. A fte r  cen tr ifu ga tion , an a liqu ot o f  the clear su pern atan t w as taken  
for  analysis. T h e  n in h y d rin -p os itiv e  m ateria l co n te n t o f  th is a liq u ot 
w as then  determ in ed , fo llow in g  th e  p roced u re  o f  R osen  (1 ). A  ca lib ra 
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tion  cu rve  w as m a de  using isoleucine as a stan d ard , and  the results 
w ere expressed  as n in h yd rin -p os itives  in  term s o f  p er cen t isoleucine. 
T h e  results are p resen ted  in T a b le  II.

A ga in , a d ifferen ce  is seen b etw een  d an d ru ff and  skin, the skin 
h a v in g  m ore  w a ter-so lu b le  n in h y d rin -p os itiv e  m ateria l than  dandruff. 
T h is  is true in spite o f  the fa c t  th a t the h an ds are u sua lly  w ashed  
freq u en tly , a llow in g  for ex tra ction  o f  w ater solu b le  m ateria ls. T h is  
h igher co n te n t o f  n itrogen ou s extracta b les  m a y  exp la in  the h igher 
w a ter-b in d in g  a b ility  seen in skin  scrapings.

S u lfh y d ry l levels in the keratin  w ere determ in ed  b y  a m od ifica tion  
o f  the p roced u re  d escribed  b y  F lesch  and  K h u n  (2 ). O ne m g. o f  finely  
p u lver ized  B e n n e tt ’s reagen t d y e  w as d isso lved  in 100 m l. o f  am yl 
aceta te . O ne m l. o f  w ater and 2 m l. o f  B e n n e tt ’s reagent w ere a d d ed  to  
a v ia l w h ich  con ta in ed  a b o u t 5 m g. o f  d e fa tted  keratin  sam ple, and  the 
v ia l w as ca p p ed  and  shaken overn igh t. A fte r  cen tr ifu ga tion , 1 m l. 
a liq u o t o f  the B e n n e tt ’s reagent w as transferred  to  a test tu be , and  0.5 
m l. o f  con cen tra ted  HC1 was added . A fte r  m ix in g  and  a llow in g  to  
stan d  on e  h ou r the O .D . w as read a t 540 m y. G lu ta th ion e  w as used  to  
prepare the stan dard  cu rve . T h e  results are p resen ted  in T a b le  III .

A s can  be seen, the su lfh yd ry l level o f  d an d ru ff o f  each  o f  the five 
su b jects  tested  w as h igher than th at o l their skin .

L a stly , the w a ter-so lu b le  pen tose  levels w ere m easured. D e fa tte d  
keratin  sam ples w ere ex tracted  w ith  w ater in  a m an ner an a logou s to  th at 
used  in ex tra ction  o f  n in h yd rin -p os itive  m ateria l. T h e  aqu eou s extracts  
w ere co n cen tra ted  t o  sm aller vo lu m es u n der red u ced  pressure, and  the 
pen tose  con te n t w as determ in ed  b y  the o rc in o l m eth od  d escribed  b y  
M c R a y  and S la ttery  (3 ) .*

S tan dard  cu rves w ere p repared  using ribose. T h e  results are p re 
sented  in  T a b le  IV .

H ere again  d ifferences exist b etw een  skin  and  d an d ru ff as d eterm in ed  
b y  increased  o rc in o l-rea ctiv e  m ateria l in the dan dru ff scales. A tte m p ts  
w ere m a de  to  ch rom a togra p h  these ex tracts  and to  stain  for  sugars to  
see if a n y  qu a lita tiv e  d ifferences o ccu rre d ; h ow ever , n o  pentoses or 
hexoses w ere d e tected  in the ch rom atogra m s o f  the extracts  o f  dan dru ff, 
skin  or callus. A  sim ilar failure to  d e te ct free sugars v ia  ch ro m a to g 
ra p h y  o f the ex tracts  o f  p sor ia tic  scales has been  rep orted  b y  W h ea tley

* In a recent paper by Berry and Warkany (5), it has been suggested that the water ex
tractable material from skin responsible for the positive reactions with orcinol may not be 
pentose but a bound organic phosphate such as uridine diphosphoglucose. Such materials 
when reacted with orcinol give colors similar to that obtained with pentoses. In this paper, 
however, orcinol positive material will be considered as pentose.
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TABLE III
Sulfhydryl Levels of Dandruff, Skin Scrapings and Callus

Subject

Sulfhydryl Concentration 
(mM X 10~2 per 100 g.)

Dandruff Skin A

6 41.8 30.6 +  11.2
< 44.5 7.9 + 36 .6
8 20.0 7.0 +  13.0
9 53.3 14.5 + 38 .8

10 20.9 20.0 + 0 .9
Callus 21.2

TABLE IV
Pentose Content of Dandruff, Skin Scrapings and Callus

Pentose Content (mg./lOO g.)
Subject Dandruff Skin A

11 242 96 +  146
13 210 126 +84
14 201 92 +  169
15 451 312 +  139
Callus 129

and  F a rb er (4 ). T h ese  authors con c lu d e d  th a t the ex tracts  con ta in  
in terferin g  substan ces w h ich , b y  form in g  som e ty p e  o f  co m b in a tion  
p ro d u ct , p reven t the d e tection  o f  r ibose  ch rom a tog ra p h ica lly .

F in a lly , ch rom a togra m s w ere run on  a qu eou s extracts  o f  skin and 
d an dru ff and sprayed  w ith  a xy lose -a n ilin e  reagent (6 ). T h is  reagent 
lo ca tes 'a c id s  o f  the c itr ic  a cid  cy c le  (o r  K reb s  C y c le ) and variou s related  
org an ic  acids. B o th  q u a lita tiv e  and  q u a n tita tiv e  d ifferen ces appeared , 
su ggesting a h igh er con ce n tra tio n  o f  these acids in d an d ru ff scales as 
com p a red  to  skin  scrapings.

D is c u s s io n  a n d  C o n c l u s io n s

In  the cou rse  o f these studies several d ifferences h a v e  been  u n covered  
b etw een  the ch em ica l co m p o s it io n  o f  skin scrapings and d an d ru ff flakes. 
O f p articu la r in terest in  this s tu d y  is th a t analyses o f  d an d ru ff flakes 
h a v e  been  com p a red  to  skin scrap in gs ob ta in ed  from  the sam e su b je ct .

T h u s  far, all o f  th e  abn orm alities  seen in d an d ru ff flakes resem ble 
th ose  seen in  o th er ty p es  o f  ex fo lia tiv e  derm atitis , especia lly  psoriasis 
(w h ich  has been  m o s t  in v est ig a ted ). T h ere fore , a closer exa m in a tion  
o f  the causes fo r  abn orm alities  in  p soria tic  lesions m a y  also exp la in  the 
results ob ta in ed  w ith  dan dru ff.

I t  seem s clear th a t in  p sor ia tic  skin  the rate o f ep iderm al p ro lifer-
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a tion  is g rea tly  increased . T h u s  R o th b e rg , C rou n se  and  L ee (7) h ave  
d em on stra ted  th a t ra d ioa ctiv e  am in o acids adm in istered  in tra v en ou sly  
appear in  n orm a l stra tu m  corn eu m  in a b ou t 27 days, in d ica tin g  th a t 
n orm al skin  has a tu rn ov er  tim e o f  a b o u t 27 days. In  p sor ia tic  skin, 
it  to o k  o n ly  three to  fou r  d ays  fo r  the C 14-am in o  acid  to  appear in rad io  
lab e led  p ro te in  in  the p sor ia tic  skin.

R e ce n tly , V an  S co tt  and  E kel (8) m easured  the m ito tic  level in 
n orm al skin  and p sor ia tic  skin . T h e ir  ev id en ce  suggested  th a t in 
psoriasis there is in creased  ep iderm al p ro life ra tion  (or ep iderm al 
h yp erp lasia ) b rou g h t a b ou t b y  an expan sion  o f the germ in a tive  cell 
p op u la tion  ra th er than  b y  an increase in  m ito tic  a c t iv ity  o f  a fixed 
p op u la tion  o f  germ in a tive  cells. U sin g  th eir d a ta  th e y  ca lcu la ted  the 
ap p rox im a te  rep lacem en t tim e  fo r  n orm a l and p sor ia tic  skin  and 
ob ta in ed  va lues a p p rox im a te ly  the sam e as th ose  fou n d  b y  R o th b e rg .

T h is  h yp erp la sia  o f  th e  ep iderm is ca n  serve to  exp la in  m o s t  o f  the 
ch em ica l abn orm alities  seen in  p sor ia tic  as w ell as d an d ru ff flakes. It  
has been  rep orted  (9) th a t the su lfh yd ry l co n te n t o f  successive layers o f 
h u m an  skin  increases w ith  increasing d ep th . In  h yperp lasia , the 
increased  k era tin  tu rn ov er  results in  the deeper layers o f the skin 
em erging to  th e  surface m ore  ra p id ly . T h is  w ou ld  be  ex p ected  to  result 
in  in com p le te  crosslin k ing  and th erefore  a h igh er su lfh yd ry l con ten t 
in  the u p p er layers. T h is  h igh er su lfh yd ry l con te n t has been  rep orted  
fo r  p soria tic  scales b y  m a n y  in v estiga tors  (9 -1 1 ). T h e  increase in 
su lfh yd ry l levels  seen in  d an d ru ff flakes is con s id era b ly  low er than  
th a t fou n d  in  p sor ia tic  scales. T h e  d a ta  presented , h ow ever , c learly  
suggest an increased  leve l as com p a red  to  n orm al skin.

S im ilarly , it  is b e lieved  th a t durin g  the k era tin ization  process the 
ca ta b o lism  o f  som e o f  th e  cellu lar p rote in s results in  th e  a ccu m u la tion  o f  
free am in o acids in  th e  stra tu m  corn eu m  (12, 13). A ga in , the increased  
keratin  tu rn ov er in  h yp erp lasia  co u ld  easily  resu lt in  a d e fic ien cy  in the 
free am in o acid  co n te n t  o f  th e  skin  and a red u ction  in n in h yd rin - 
p ositives  con ten t. S uch  a ch an ge m igh t also exp la in  the decreased  
w a ter-b in d in g  ca p a c ity  o f  the scales. T h is  ty p e  o f decrease in m oisture  
b in d in g  and free am in o n itrogen  in a qu eou s extracts  has been  fou n d  in 
p sor ia tic  scales (12 ).

L a stly , th e  increased  pen tose  co n te n t seen in  h yp erp la stic  scales 
(4, 14) w ou ld  also b e  ex p ected  from  to o  rap id  keratin  tu rn over. D u rin g  
k era tin ization , the n uclear and cy to p la sm ic  m ateria l from  ep iderm al 
cells is b rok en  d ow n  and m eta b o lized . In  psoriasis, th e  n u clear m a 
teria l is o ften  n o t co m p le te ly  ca ta b o lized , as ev id en ced  b y  th e  presen ce  o f 
occasion a l n u clea ted  cells in  p sor ia tic  flakes. T h is  in com p le te  b re a k 
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d ow n  w ou ld  resu lt in  a h igh  co n te n t  o f  pen tose  (or perhaps it m igh t be 
b est to  say , h igh co n te n t o f  o rc in o l-p o s it iv e  m ateria l).

T h e  co n cen tra tion  o f  “ p en toses ”  in  th e  a qu eou s ex tra ct o f  d an d ru ff 
flakes w as fou n d  to  be con s id era b ly  h igher th an  th a t fou n d  in skin 
scrap ings. T h e  p en tose  co n te n t o f  d an d ru ff flakes has been  p rev iou sly  
rep orted  b y  B o llig er  and  G ross (13 ), and  the va lues rep orted  herein  are 
in general agreem en t w ith  their data .

F u rth er ev id en ce  for  this ty p e  o f  in com p le te  m eta b o lism  o f  ce llu lar 
m ateria l is seen in  th e  h igher am ou n ts  o f  c itr ic  a cid  cy c le  organ ic acids 
w h ich  appear in  the ch rom a tog ra m  o f  d an d ru ff vs. n orm al skin.

T h u s, the ev id en ce  co lle cted  here suggests th a t d an d ru ff is a fo rm  o f 
ep iderm al h yp erp lasia  in v o lv in g  an increase in  ep id erm al tu rn ov er. 
W h eth er  this increase is due to  increased  m ito t ic  ind ex  or an expan sion  
o f  the g erm in a tive  layer is u n kn ow n . T h e  ev id en ce  co lle cted  does n o t  
su p p ort th e  co n te n tio n  th a t d an d ru ff is m erely  n orm al flak ing w h ich  
adheres to  the sca lp  because  o f  large am ou n ts  o f  sebum , o r  b e in g  held  
b y  the hair. In  a dd ition , the th eory  rela ting  d an d ru ff to  in com p le te  
b rea k d ow n  o f the cem en tin g  substances, if  true, p ro b a b ly  is also based  
on  to o  rap id  an ep iderm al tu rn over.

F in a lly , w hile th is s tu d y  p o in ts  u p  the nature o f the sca ling  p h e 
n om en a  in dan dru ff, it  u n fortu n a te ly  sheds n o  new  ligh t on  th e  ca u sative  
factor.

A c k n o w l e d g m e n t s
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K u o  in p erform in g  these studies.
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Skin Substantivity as a Criterion in 
the Evaluation of Antimicrobials
T H O M A S  F . M c N A M A R A , P h .D ., M A R I A N N E  L . S T E I N B A C H ,

B .S ., and  B E N J A M I N  S. S C H W A R T Z , M .S .*

Presented before the New York Chapter, September 9, 196J, New York City

Synopsis— Skin substantivity is defined as the avidity of a compound for skin tissue. Com 
pounds possessing substantivity were evaluated by two major criteria: (a) qualitatively 
by measuring the comparative avidity for skin tissue and (b ) quantitatively by titrating the 
release of the compound from tissue. A method was developed to determine each of these 
properties for compounds having antimicrobial properties. The application of such data 
to the selection of a compound for a particular topical use was discussed.

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

T h e  tren d  tow a rd  th e  top ica l a p p lica tion  o f an tim icrob ia l su b 
stances in  co sm e tic  p rep aration s  and  p rop rie ta ry  form u la tion s  has been  
increasing fo r  severa l years. T h is  is e v id en ced  b y  th e  fa c t  th a t th e  
n u m ber and  ty p es  o f  m ed ica ted  cosm etics  are n ow  a p p roa ch in g  in  n u m 
b er th ose  o f  th e  n on m ed ica ted  ones. A  large n u m b er o f  ch em ica l c o m 
p ou n d s  w ith  sim ilar an tim icrob ia l, p h y sica l and  ch em ica l p rop erties  and 
to x ic ity  levels  are a va ilab le  fo r  use in to p ica l form u la tion s. I f  on e  is to  
ch o o se  th e  b est co m p o u n d  fo r  top ica l a p p lica tion , an a d d ition a l cr iterion  
m u st b e  estab lish ed . S uch  a cr iterion  fo r  eva lu a tin g  these co m p o u n d s  
is th eir a v id ity  fo r  tissue and  th eir e lu tion  from  it in  an a ctiv e  fo rm  
(tissue s u b s ta n t iv ity ) .

T h is  rep ort is con cern ed  w ith  the m e th o d o lo g y  used  in  th e  in vitro 
eva lu a tion  o f fou r  an tim icrob ia l agents w ith  regard  to  their tissue 
su b sta n tiv ity .

* Warner-Lambert Research Institute, Morris Plains, N. J. 07950.
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M a t e r i a l s  a n d  M e t h o d s

Agents: F o r  use in  these studies, sam ples o f  4 -a m in o -1 -la u ry lq u in -
a ld in ium  a ceta te  m o n o h y d ra te  (L a u rod in  a ce ta te ),*  * * § l ,l '-h e x a m e th y le n e -  
b is [5 -(2 -e th y lh e x y l)b ig u a n id e ] d ih y d roch lo r id e  (S terw in  # 9 0 4 ) ,f  a lky l- 
d im eth y lb en zy la m m on iu m  sacch arinate  (H o lich em  H O  3 3 0 0 ) ,{  and the
1 -h exadeey lp yrid in iu m  ch lorid e  (C .P .C .)§  w ere ob ta in ed  from  c o m 
m ercia l sources.

F o r  th e  m icro b io lo g ica l studies, so lu tions w ere p repared  in the fo llo w 
ing m anner. A q u eou s  or a q u eou s-a lcoh o lic  s to ck  so lu tion s o f  th e  c o m 
p ou n d s w ere p repared  at con cen tra tion s  o f  1000 ,u /m l. and stored  in the 
refrigerator until used.

In Vitro Tests: T h e  organ ism s tested  w ere ob ta in ed  either from  the
A m erican  T y p e  C u ltu re  C o llection  (A A T C C )  o r  from  ou r ow n  sto ck  c u l 
ture co lle ct ion  (W L R I ) .

T h ree  basic m ed ia  w ere used in these studies, bra in  heart in fusion  
b ro th  (D ifc o )  fo r  the bacteria , S a b ou ra u d ’s dextrose  b ro th  (D ifc o )  fo r  C. 
albicans, and A A T C C  b ro th  (D ifco )  fo r  the d eterm in ation  o f  bactericida l 
a c t iv ity  o f  the com p ou n d s . (E x c e p t io n : F. polymorphum was cu ltu red  
in a m ixtu re  (1 :1 )  o f  bra in  heart in fusion  b ro th  (D ifc o )  and flu id  th io - 
g ly co lla te  ( I ) i f c o ) ) .  T h e  d eterm in ation  o f the m in im u m  in h ib itory  
con cen tra tion  for  each  o f  the organ ism s w as carried  ou t  b y  the tw o fo ld  
b ro th  d ilu tion  m eth od . T h e  in ocu lu m  used, e x cep t fo r  F. polymorphum, 
was 0.1 m l. o f  a 1 :1 0 0 0  d ilu tion  o f  a 5 0 %  transm ission  (L u m etron  
C o lor im eter  M o d e l 402E  eq u ip p ed  w ith  M  465 filter) o f  a tw en ty - 
fou r -h ou r b ro th  cu lture. F o r  F. polymorphum, the in ocu lu m  used w as
0.1 m l. o f  a 5 0 %  transm ission  o f  a tw en ty -fo u r -h o u r  b ro th  cu lture. A ll 
cu ltu res w ere in cu b a ted  at 3 7 °C  fo r  fo r ty -e ig h t hours. T h e  m in im u m  
in h ib ito ry  con cen tra tion  w as record ed  as the low est con cen tra tion  o f  the 
co m p o u n d  at w h ich  there was n o  v isib le  g row th  o f  the organ ism .

T h e  b a cte r ic id a l a c t iv ity  w as d eterm in ed  fo r  each  co m p o u n d  
a ccord in g  to  the U .S .F .D .A . (1) m e th o d  fo r  testin g  an tisep tics  and 
d is in fecta n ts . In  those cases w here a neu tra lizer w as a va ila b le  
to  o b v ia te  possib le  b acteriostasis  o f  the test substances, the a ppropriate  
neutra lizer w as a dd ed  to  the su bcu ltu re  m ed iu m . T h ese  neu tra liz in g  
substances w ere : 0 .0 5 %  sod iu m  th iog ly eo lla te  fo r  m ercurials and oth er

* Allen & Hanburys Ltd.
t Sterwin Chemicals, Ine.
t Hollichem Corp.
§ K & K Laboratories, Inc.
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h e a v y  m eta ls  o r  fo r  ox id iz in g  agents, leth een  (0 .0 7 %  azo leetin  and 0 .5 %  
T w een  8 0*) fo r  q u a tern a ry  a m m on iu m  com p ou n d s , and  1 %  T w een  80 
fo r  b is -p h en ols .

Sk in  su b sta n tiv ity  studies w ere carried  o u t  using ca lf skin  d iscs p re 
pared  fro m  ca lf-sk in  (deh a ired , u n tan n ed , and p ick le d ) ob ta in ed  from  
B a rre tt  &  C o ., N ew ark , N . J. T h e  m eth od  o f  p rep ara tion  w as a m o d if i 
ca tion  o f  th a t o f  V in son  et al. (2 ). T h e  ca lf skin w as im m ersed  in a salt 
so lu tion  con ta in in g  31.2  g. o f  sod iu m  ch lo r id e  and  2.5 g. o f  sod iu m  b ic a r 
b o n a te  p er 1000 m l. o f  d istilled  w ater. T h e  ra tio  o f ca lf skin  to  salt 
so lu tion  w as 1 :4  ( w /v ) .  W h en  the ca lf skin  reach ed  a p H  o f  5.6, as 
ascerta in ed  b y  m easu rin g p H  o f  liq u id  squ eezed  from  the skin , it w as 
rinsed  th o ro u g h ly  in w a ter to  re m o v e  excess salt. I t  w as then  d e 
h y d ra ted  b y  passing th rou gh  tw o  d a ily  changes o f  9 5 %  eth an ol. 
T h e  d eh y d ra ted  skin w as p in n ed  to  a b oa rd  and a llow ed  to  air d ry  (five  
to  six h ou rs ). D iscs  w ere cu t  from  the dried  skin  using a 15 m m . d ia m 
eter co rk  b orer  and d iscs w eigh in g  70 m g. ( ± 2 0  m g .) w ere sterilized  b y  
eth ylen e ox ide  p rior to  use in tissue su b sta n tiv ity  determ in ation s.

R e s u l t s

Determination of Minimum Inhibitory Concentration. T h e  in h ib ito ry  
con cen tra tion s  o f  the fou r test co m p o u n d s  fo r  each  o f the test organ ism s 
is p resen ted  in T a b le  I. R ep ea ted  tests using the sam e strains on  rare 
occa s ion s  sh ow ed  sligh t b u t  in s ign ifican t va ria tion s  in these rep orted  
con cen tra tion s . E ach  o f  the co m p o u n d s  w as m ore  e ffe c tiv e  against the 
g ra m -p ositiv e  organ ism s than  it  w as against the g ram -n ega tive  
organ ism s and  all o f  th e  co m p o u n d s  w ere eq u a lly  e ffe c tiv e  against the 
yeast, C. albicans. T h e  a d d ition  o f  p rote in , in  the fo rm  o f  horse serum , 
red u ced  th e  an tim icrob ia l a c t iv ity  o f each  o f  the com p ou n d s . W h ile  
all o f  th e  co m p o u n d s  d isp la yed  exce llen t an tim icrob ia l properties , n one 
o f  the fou r  eva lu a ted  co m p o u n d s  possessed  sign ifican tly  greater a c t iv ity  
against all o f  th e  test organ ism s (see T a b le  I ) .

Bactericidal Activity. T h e  results o f  th e  eva lu a tion s  o f  each  o f  the 
co m p o u n d s  for  b a cteric id a l a c t iv ity  against 5 . aureus-209 are p resen ted  
in T a b le  I I .  E ach  o f the co m p o u n d s  is b a cteric id a l at the low est level 
tested . T h e  d ifferen ces in  k illing  tim es v a ry  s ligh tly  from  co m p o u n d  
to  co m p o u n d  b u t  these d ifferences are n o t  s ign ificant. F u rth erm ore , in 
rou tin e  use, the m in im u m  co n cen tra tion  in  a top ica l p rep ara tion  w ou ld  
n ot b e  less than  1000 y /m l .  and fo r  th is reason  n o  one o f the co m -

Atlas Chemical Industries, Inc., W ilmington, Del.
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TA B L E  I
Minimum Inhibitory Concentration Against Selected Microorganisms

(y /m l. )

Hollichem 
Hq 3300

Sterwin
#904

Laurodin
Acetate C.P.C.

Organism and 
Strain # BH I°

BH I &
H S6 BHI

BH I & 
HS BHI

BH I & 
HS

BH I & 
BH I HS

S. aureu s  
W L R I 296 0.4 0 .9 0 .2 0 .9 0 .9 3 .9 < 0 .2

L . buccalis  
W L R I 297 < 0 .2 1.9 < 0 .2 1.9 0 .2 7 .8 0 .2

Sir. m itis  W L R I 
298 0 .4 7 .8 < 0 .2 1.9 0 .2 15.6

Sir. fa eca lis  
W L R I 299 0 .2

K . p n eu m on ia e  
W L R I 300 > 5 0 .0 > 100.0 > 100.0 50.0 > 100.0 31.2

L. acidoph ilu s  
W L R I 301 3 .9 15.6 0 .9 3 .9 3 .9 15.6 3 .9

F. p o lym orp h u m  
A TC C  10953 31.2 31.2 31.2 31.2

C. a lbicans  
W L R I 045 1.9 > 3 1 .2 0 .2 > 3 1 .2 1.9 > 3 1 .2 1.9

0 Brain heart infusion broth (D ifco).
h Brain heart infusion broth (D ifco) with horse serum added.

T A B L E  II
Bactericidal Activity of the Four Test Compounds Against 5. a u reu s-209

Compound (y /m l.) Killing Tim e (M inutes)

Holliehen HQ 3300
1000 <0.5
200 0 .5 -1 .0

50 1 .0 -1 .5
Sterwin #904

1000 <0.5
250 <0.5

50 0 .5 -1 .0
Laurodin acetate

1000 <0.5
250 <0.5

50 4 .0 -5 .0
C.P.C.

1000 <0.5
250 <0.5

50 1 .0 -1 .5
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p ou n d s co u ld  b e  con sidered  to  b e  s ign ifican tly  b e tter  than  a n y  o f  the 
others (see T a b le  I I ) .

Qualitative Measure of Substantivity. B ro th  d ilu tion s o f  the c o m 
p ou n d s  w ere p repared  in  d u p lica te . (A  m od ified  R a m m elk a m p  (3) 
b ro th  d ilu tion  w as used in  w h ich  the m in im u m  in h ib ito ry  con cen tra tion
M .I .C . w as determ in ed  to  w ith in  0.1 y /m l . ) .  T o  each  tu b e  in  one series 
o f  d ilu tion s  a sterile skin d isc w as added . B o th  sets o f  d ilu tion s  w ere 
in cu b a ted  in a w ater b a th  at 3 7 °C  fo r  fou r  hours. T h e  d iscs w ere then  
rem ov ed  from  the tu bes and d iscarded . E ach  o f  the tu bes rece iv ed  the 
sam e in ocu lu m  o f  S. aureus and all tu bes w ere in cu b a ted  at 3 7 °C  for 
fo r ty -e ig h t hours. (In o cu lu m : A  tw e n ty -fo u r  h ou r bra in  heart in 
fusion  b ro th  cu ltu re  o f  S. aureus-209 w as stan d ard ized  to  5 0 %  tran s
m ission  ( ± 2 % )  using the L u m etron  C olor im eter . A  1 0 ~ 3 d ilu tion  in 
b ro th  was m ade, and 0.1 m l. o f  th is d ilu tion  w as used to  in ocu la te  each  
tu b e .) A fte r  in cu b a tion  the tu bes w ere read  m a croseop iea lly  fo r  g row th  
and the low est con cen tra tion  o f  test co m p o u n d  in h ib itin g  g row th  was 
rep orted  as the end p o in t ( M .I .C . ) .

I f  th e  test co m p o u n d  was su bstan tive  to  the skin  tissue, the d ilu tion  
series, w h ich  con ta in ed  the skin d iscs, had  its end p o in t  (M .I .C .)  sh ifted  
to  a h igher co n cen tra tion  o f  th e  test co m p o u n d . T h e  greater this sh ift 
re la tive  to  the M .I .C .,  d eterm in ed  in tu bes w ith ou t a d d ition  o f  skin  
d iscs, the greater w as the su b sta n tiv ity  o f  th e  co m p o u n d . T h e  b in d in g  
o f  th e  co m p o u n d  to  the d iscs a ccou n ted  fo r  th is d ifferen ce  in  end  p o in t. 
T h is  can  be expressed  m a th em a tica lly  as a su b sta n tiv ity  p o te n cy  ra tio  
(Sp) fo r  a g iven  co m p o u n d  b y  the fo llow in g  fo r m u la :

D — M 
M X  ion =  Sp

D =  inhibitory concentration in series that had skin discs M — inhibitory concentration in series without skin discs Sp =  substantivity-potency ratio

C om p arison  o f  the Sp fo r  severa l com p ou n d s  can  be  used fo r  the 
se lection  o f a co m p o u n d  based  on  skin  su b sta n tiv ity  (see T a b le  I I I ) .

Quantitative Titration of Skin Substantivity. E ach  sterile skin  d isc 
w as reh y d ra ted , p la ced  in  10.0 m l. o f  a k n ow n  co n cen tra tion  (0 .1 % )  
o f  th e  test c o m p o u n d ; m ixed  fo r  one m in ute  at 3 7 °C  and  fin a lly  pressed 
w ith  a 50 g. w eigh t b e tw een  tw o  M icro fib e r  G lass P refilter p ad s*  (one 
m in u te ) to  rem ove  excess flu id. T h e  d isc  w as serially  w ash ed  in  each  o f

Millipore Filter Corp., Bedford, Mass.
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TA B LE  III
Determination of Substantivity-Poteney Ratio (S p )  for each of Test Compounds

Compound
D

(m eg./m l. )
M

(m eg./m l.) S p

Hollichem HQ 3300 0.90 0.70 28.6
Sterwin #904 0.60 0 .45 33.3
C.P.C. 0.55 0.35 57.1
Laurodin acetate 0 .65 0.40 62.5

TA B LE  IV
Quantitative Substantivity Measurement of Test Compounds 

Titrated Against 5. a u reu s -209

Compound
Concentration

(y /m l.)
Test Rinse 

Showing Inhibition

Hollichem HQ
3300 500.0 0

250.0 0
125.0 0
62.5 0

Sterwin #904 500.0 +
250.0 0
125.0 0
62.5 0

Laurodin acetate 500.0 8
250.0 2
125.0 0
62.5 0

C.P.C. 500.0 7
250.0 2
125.0 i
62 .5 i

15 b ro th  tu bes con ta in in g  5 .0  m l. o f  b ro th . A ll tu b es  w ere in ocu la ted  
w ith  A. aureus, in cu b a ted  at 37 °C  for  s e v e n ty -tw o  hours and read  m a cro - 
s cop ica lly  fo r  grow th . (In o cu lu m : A  tw e n ty -fo u r -h o u r  bra in  heart
in fusion  b ro th  cu ltu re  o f S. aureus-209 w as stan d ard ized  to  5 0 %  tran s
m ission  ( ± 2 % )  using the L u m etron  C olor im eter . A  1 :1 0  d ilu tion  w as 
prepared , and  0 .2  m l. w as used  to  in ocu la te  each  tu b e .)  T h e  rate o f 
e lu tion  w as corre la ted  to  the n u m ber o f  con secu tiv e  rinse tu bes in w h ich  
v is ib le  g row th  is in h ib ited  at th e  con cen tra tion  used. I f  the co m p o u n d  
w as n o t e lu ted  from  the d isc, in h ib ition  o f  bacteria l g row th  d id  n o t o ccu r 
in any  o f  the rinse tu bes. I f  the co m p o u n d  w as elu ted  slow ly , bacteria l 
g row th  w as in h ib ited  in  a large n u m ber o f  tu bes. I f  the co m p o u n d  w as 
elu ted  ra p id ly , b acteria l g row th  w as inh ib ited  in  a sm aller n u m ber o f 
rinse tubes.
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D i s c u s s i o n

F rom  the d a ta  ob ta in ed  in  the b a cte r io sta tic  and b acteric id a l tests 
(T a b le s  I and I I ) ,  it w as e v id en t th a t there w as n o  s ign ificant d ifference 
in the a n tim icrob ia l a c t iv ity  o f  th e  fou r  test com p ou n d s . E ach  o f  the 
fou r co m p o u n d s  w as e ffectiv e  against a spectru m  o f  m icroorga n ism s in 
the absence o r  presence o f  horse serum , and low  con cen tra tion s  o f  all 
the co m p o u n d s  w ere b a cteric id a l. H en ce , these cr iteria  d id  n o t  o ffer  a 
m eans o f  ju d ic io u s ly  se lectin g  a n y  one co m p o u n d  from  the grou p  for 
top ica l use. H ow ever , the skin  su b s ta n tiv ity  results offered  a m eans 
n ot o n ly  o f  se lectin g  co m p o u n d s  fo r  top ica l use b u t  o f  se lectin g  the c o m 
p ou n d  b est su ited  fo r  a specific need.

T h e  data  presen ted  in T a b le  I I I  in d ica ted  th a t all fou r  com p ou n d s  
w ere su b sta n tive  to  the skin  tissue and th a t C .P .C . and  L a u rod in  
aceta te  had  a greater a v id ity  fo r  the skin  th an  e ither o f  the o th er  tw o  
com p ou n d s . I f  the o n ly  cr iterion  fo r  se lectin g  a co m p o u n d  fo r  use in a 
top ica l p rep ara tion  w ere the p ro p e rty  o f  skin  su b sta n tiv ity  th en  these 
d a ta  (T a b le  I I I )  w ou ld  be su fficien t fo r  se lection  o f  the b est co m p o u n d  
fo r  top ica l use. I f  th e  cr iteria  fo r  se lection  o f  a co m p o u n d  are ex ten d ed  
b ey on d  the p ro p e rty  o f  skin  su b sta n tiv ity  to  in clu d e  th e  e lu tion  ch a r 
acteristics  o f  a ct iv e  m ateria l, a d d ition a l d a ta  w ou ld  be  requ ired . Such  
d a ta  w ere ob ta in ed  b y  titra tion  o f  the a ct iv e  m ateria l released fro m  th e  
skin  d iscs. T h e  d a ta  in T a b le  IV  in d ica te  th a t if the se lection  o f  a 
co m p o u n d  w ere to  be based  on  the e lu tion  o f a ctive  m ateria l fo r  an 
exten d ed  p eriod  o f  tim e then  se lection  o f  L a u rod in  a ce ta te  as th e  c o m 
p ou n d  o f  ch o ice  w ou ld  be  in d ica ted . I f, h ow ever , th e  cr iterion  fo r  
se lection  w ere the reten tion  o f  the co m p o u n d  at the site o f  a p p lica tion  
th en  the se lection  o f  H o llich em  H O  3300 w ou ld  be in d ica ted . I f  rapid  
release o f  all or  n early  all o f  the co m p o u n d  w ere desired , then  the se lec
tion  o f  S terw in  #904  w ou ld  b e  in d ica ted .

S u m m a r y

Skin  su b sta n tiv ity  o f  q u a tern a ry  a n tim icrob ia l agents, w h ich  m a y  
h ave  u tility  fo r  top ica l a p p lica tion , w as stu d ied  b y  severa l m eth od s. 
B y  use o f  th e  d escribed  m eth od s, it  was p ossib le  to  determ in e  w h eth er an 
a n tim icrob ia l agent h ad  ca lf skin  su b sta n tiv ity . O nce this fa c t  w as 
ascerta in ed , it w as p oss ib le  to  determ in e  w h eth er th e  co m p o u n d  w as 
b o u n d  irrev ers ib ly  to  th e  s k in ; if  n o t , it  co u ld  b e  sh ow n  w h eth er the 
a ctive  m ateria l w as released  ra p id ly  or s low ly  from  the skin. F rom  such



506 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

in form a tion  and fro m  k n ow led ge  o f  th e  in ten d ed  usage the se lection  o f 
th e  co m p o u n d  b est su ited  fo r  a p articu lar ty p e  o f  top ica l fo rm u la tion  
can  be  m ade.

(R e ce iv e d  S ep tem b er 3, 1964)
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The Contribution of the Resistant 
Cell Membranes to the Properties 
of Keratinized Tissues
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Presented before the Third Congress of the I.F.S.C.C., 
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Synopsis— Electron microscopy of hard (hair) and soft (epidermis) keratin suggests that 
modified cell membranes are cemented by  a continuous layer in the former and by a patchy 
layer in the latter. These differences are related directly to the desquamating nature of 
epidermis and the persistent behavior of hair and nails. This intercellular “ membrane 
com plex”  is more resistant to chemical attack than intracellular keratin but easily dissolved 
by tryptic or peptic digestion.

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

T h e  k era tin ized  tissues are ce llu lar tissues, i.e ., th e y  con sist 
a lm ost en tire ly  o f  cells  filled  w ith  k era tin  and  w ith  a v e r y  sm all a m ou n t 
o f  in terce llu lar b in d in g  m ateria l. T h e y  are to  b e  con tra sted  w ith  the c o n 
n e ctiv e  tissues w here the in terce llu lar m a teria l en orm ou sly  p re p o n d e r 
ates and  th e  p rop erties  o f  th e  tissue are e ffe c t iv e ly  th ose  o f  th e  inter
cellular fibers and  co llo id a l m atrix . T o  ta k e  on e  p ro p e rty  as an e x 
am ple, the p h y sica l stren gth  o f  a ce llu lar tissue is th e  stren gth  o f  the 
co m p le x  o f  th e  co m p o n e n t  cells and  th eir a dh esive  con n ection s . T h u s  
in  a k era tin ized  tissue the p h y sica l stren gth  depen d s o n : (a ) th e  stren gth  
o f  th e  in tracellu lar k era tin ized  p rote in , (b ) th a t o f  the cell m em b ra n es

* John Curtin School of M edical Research, Australian National University, Canberra, 
Australia.
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M

F igu re  1. The relation between the keratinized cell contents ( K ) ,  the resis
tant cell membranes ( M )  and the intercellular bonding material (C ) in a 
keratinized tissue (here the hair cortex). Inset: the cell membrane-inter

cellular cement complex
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en clos in g  th e  p ro te in  and (c) th a t  o f  the in terce llu lar cem en t, and these 
co m p on en ts  are p a r tly  in  parallel and p a rtly  in  series (F ig . 1) (1 ). A s 
w ith  a ch a in  th is stru ctu re  is n o  s tron g er th an  its  w eak est link.

T h e  k era tin ized  tissues are classified  as d esq u am a tin g  (or so ft) 
keratins (th e  ep iderm is) and  th e  n on d esq u a m a tin g , h ard  and  persisten t 
keratin s (nails, hair, e tc .) . T h is  classifica tion  em phasizes an im p orta n t 
fu n ction a l d is t in c tio n : the co n s ta n tly  g row in g  ep iderm is m a in ta in s its 
n ea r-con sta n t th ick n ess  b y  d is in tegra tion  in to  ce llu lar fragm en ts  on  its 
ou ter  face , w hereas th e  p ers isten t nails and hairs are m ore  p erm an ent 
structures, w h ich  m u st b e  cu t  o r  w orn  a w a y  b y  use. In  con s id er in g  the 
coh eren ce  o f  these tissues w e h a v e  c lea rly  to  ta k e  in to  a cco u n t n o t  o n ly  
the p rop erties  o f  th e  p ro te in  (keratin ) en closed  w ith in  the cells b u t  also 
the p rop erties  o f  th e  cell m em bran es and  th e  m ateria ls b ord erin g  th em . 
M o s t  o f  w h a t w e k n ow  con cern in g  th ese m atters  com es from  the s tu d y  
o f  hair (o r  w o o l) ,  and  th is w ork  w ill b e  su m m arized  first. A n  a cco u n t 
o f  sim ilar in v estiga tion s  con cern in g  skin  w ill then  be  d escribed . In  
each  m ateria l w e are con cern ed  in  th e  first p la ce  to  establish  th e  fine 
h is to lo g y  o f  the tissue and, secon d , to  determ in e  th e  ch em ica l nature  o f 
each  o f  the m o rp h o lo g ica lly  d is tin ct com p on en ts .

C e l l  M e m b r a n e s  a n d  I n t e r c e l l u a r  M a t e r ia l  in  H a ir

T h a t  hairs w ere cellu lar tissues w as ap p rec ia ted  b y  th e  earlier 
h isto log ists , b u t  th e  fa c t  w as o fte n  o v e r lo o k e d  in  the d a y s  w h en  it  was 
fash ion ab le  to  regard  a hair as a ro d  o f  a m ore  o r  less u n iform  p o ly m er, 
“ k era tin .”  A  d eta iled  d escrip tion  o f  th e  kera tin ized  cells  based  on  
e lectron  m icrogra p h s w as g iv en  b y  the presen t w riter and  his co lleagu e , 
B irb e ck  (2 ). T h e  specia l ch em ica l nature  and  the im p orta n t role o f  the 
cell m em bran es w as c lea rly  recogn ized  in  th is w ork , and  sin ce th a t  tim e 
num erou s oth er in v estiga tors  h ave  con firm ed  and  ex ten d ed  these 
find ings (3 ).

B rie fly , the orien ted  b u n d les  o f  in trace llu lar k era tin ized  filam ents 
are en v e lop ed  b y  a m od ified  cell m em bran e , w h ich  u sua lly  appears 
th ick er th an  th e  orig in al p lasm a  m em b ra n e  o f  th e  p rek era tin ized  cells 
in th e  hair fo llic le  b u t is c lea rly  derived  from  it. T h ese  m em bran es are 
cem en ted  tog e th er  b y  rather u n ifo rm ly  th ick  sheets o f  som e d is t in c tly  
d ifferen t su bstan ce , th e  w h ole  fo rm in g  w h a t m igh t be  term ed  th e  “cell 
membrane complex.” T h e  cell m em b ra n e  co m p le x  is e ffe c t iv e ly  a c o n 
tin u ou s phase, a reticu lu m  ex ten d in g  th rou g h ou t th e  co r te x  o f  th e  hair 
and  en clos in g  th e  kera tin ized  filam ents in  its in terstices  (F igs. 1 and  2 ). 
W h en  the hair is stretch ed , the m em b ra n e  com p lex  and the in tracellu lar
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F igure 2. An electron micrograph of a cross section of hair (w ool) show
ing the resistant membranes enclosing the bundles of keratin filaments.
The membranes here appear light, being unstained by the method used, 

(photograph by  B. K. Filshie)

filam ents ex ten d  togeth er , and  the p rop erties  o f  b o th  w ill co n tr ib u te  to  
the e lastic p rop erties  o f  th e  w h ole  hair. W h e n  a hair is trea ted  ch e m i
ca lly , th e  b e h a v io r  o f  each  o f  th e  co m p o n e n ts  m u st be  con sidered , since 
their ch em ica l m a k eu p  p rov es  to  be  v e r y  d ifferent.

T h e  ch em ica l resistance o f  the m em b ra n e  co m p le x  p rov es  in  fa c t  t o  b e  
com p lem en ta ry  t o  th a t o f  th e  in tracellu lar keratin . T h a t  is, reagents or 
treatm en ts w h ich  d isso lve  keratin  d o  n o t  d isso lve  th e  m em b ra n e  c o m 
p lex  ; vice versa, th e  m em b ra n es  m a y  be  re m o v e d  w ith o u t a ffectin g  the 
keratin . T h e  b io lo g ica l adva n ta ges  o f  th is  a rran gem en t are o b v io u s  
since th e  range o f  ch em ica l en v iron m en ts  against w h ich  a keratin ized  
tissue offers p ro te c t io n  is g rea tly  w iden ed . K era tin , ow in g  its s ta b ility  
to  d isu lfide b o n d  cross lin k in g , is v e ry  vu ln era b le  to  red u cin g  and  o x i
d iz in g  agents and  t o  a lkaline con d it ion s , w h ich  ru p tu re  th is b o n d . I t  is 
p recise ly  tow a rd  such  con d it ion s  th a t  th e  m e m b ra n e -com p lex  is resistant 
(see T a b le  I ) .

T h e  resistance (m ech a n ica l and  ch em ica l) o f  keratin  has been  fre 
q u en tly  em ph asized  ; th e  qu ite  ex tra ord in a ry  ch em ica l resistance o f  the 
a ltered  cell m em bran es, w h ich  en close  th e  keratin  as a b ag  en closes its 
con ten ts , is n o t  so  co m m o n ly  ap p rec ia ted . W e  m a y  w ell w on d er  w h a t is
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TA B L E  I
Chemical Resistance of Components of Hair to Various Reagents

Reagent
Intracellular

Keratin
Membrane-
Complex0

Sodium sulfide Dissolves Resistant
Sodium hydroxide (pH  11-12) Dissolves Resistant
Sodium thioglycolate, pH 11 Dissolves Insoluble
Thioglycolic acid plus 10 N  urea (pH  6-11) Dissolves Resistant
Peracetic and /or performic acids followed by alkali Dissolves Resistant
Hydrogen peroxide and alkali Dissolves Resistant
Tryptic and peptic digestion Resistant Dissolves

“ The chemical behavior of medulla (when present) is like that of the membrane-complex.

the nature  o f  a b io lo g ica l m ateria l w h ich  is resistan t t o : 10 M  urea c o n 
ta in in g  variou s red u cin g  agents, ca u stic  sod a  o f  p H  >  12, cu p ra m m o- 
n iu m  su lfate , s tron g  sod iu m  su lfide so lu tion s, e tc . In  fa ct , n o  true so l
v e n t fo r  these m em b ra n es  is k n o w n ; y e t  th e ir  p ro te in  basis is revea led  b y  
the ease w ith  w h ich  th e y  are b rok en  d ow n  b y  p ro te o ly ic  enzym es.

W h e n  w et, th e  m em b ra n eou s gh osts  rem ain in g  a fter th e  k era tin  has 
been  re m o v e d  fro m  a n y  o f  th e  k era tin ized  tissues h a v e  a lon g -ran ge  
ru b ber-lik e  ex ten s ib ility  a b o u t five  tim es th a t o f  the orien ted  fibrous 
k era tin  o f  ha ir (1 0 0 %  ex ten s ib ility ).

T h e  ch em ica l basis o f  the unusual resistance o f th e  m em b ra n e  c o m 
p lex  therefore  rem ains to  be  estab lish ed . O ne o f th e  p rin cip a l d iffi
cu lties  is to  separate it in  a pure fo rm  fo r  ch em ica l analysis. R e la t iv e ly  
pure m e m b ra n e -com p lex  ca n  b e  p rep ared  b y  A lex a n d er and  E a r la n d s ’ 
m e th o d  (4) (o x id a tio n  b y  p era cetic  acid  fo llo w e d  b y  a lkaline e x tra c tion  o f 
th e  ox id ized  k eratin , c f. F ig . 2 ). I t  is co n ta m in a ted  b y  traces o f keratin  
and  b y  rem nan ts o f  th e  ce llu lar app aratu s  o f  the cells (nu cle i, m ito c h o n 
dria, e tc .) ,  th e  w h o le  a ccou n tin g  fo r  a b o u t 1 0 %  b y  w eigh t o f th e  fiber. 
I f  it  p rov es  to  co n ta in  d isu lfide b on d s  like k era tin  itself, these m u st be  in  
som e sterica lly  sh eltered  p os ition  w here th e y  are n o t  red u ced  b y  kera- 
t in o ly t ic  a g e n ts ; p oss ib ly  som e u n recogn ized  b o n d  is present.

C e l l  M e m b r a n e s  a n d  I n t e r c e l l u l a r  M a t e r ia l  in  t h e  E p id e r m is

T h e  d u p lex  s tru ctu re  (in trace llu lar k era tin  filam ents p lus resistant 
m em b ra n e -com p lex ) is ch a ra cter is tic  o f  all th e  k era tin ized  tissues (5, 6 ). 
T h e  h ard  keratins are essen tia lly  like hair. T h e  ep iderm is, h ow ever , 
p roves  to  h ave  specia l features, w h ich  are a p p aren t in  e lectron  m ic r o 
graph s o f  th e  in ta c t  tissue and  in  th ose  o f  th e  resistan t co m p o n e n ts  
separated  from  th e  tissue a fter e x tra c tion  w ith  a k era tin o ly tic  reagen t

(7).
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F igure ?>. An electron micrograph of a section of the stratum corneum 
(human) showing the limited development of adhesive patches (at 
arrows). Compare with the continuous layer of bonding material in hair

(Fig. 2)

F igure 4. Drawing illustrating the patchy nature (P ) of the intercellular 
adhesive ( C ) substance in the upper layers of the stratum corneum (M -cell 

membranes, K-keratinized contents of cells)

T h e  in terce llu lar b o n d in g  m ateria l (a lso ca lled  cem en t) in  th e  h ard  
keratins is a m ore  or less con tin u ou s  layer a b o u t 4 0 0 -6 0 0  A  th ick , and  it 
is essen tia lly  u n a ltered  b y  th e  rem ov a l o f  th e  k era tin  (F ig . 2 ). In  the 
k era tin ized  ep iderm is, in  con tra st, th is layer is d iscon tin u ou s, b e in g  
lim ited  to  d iscrete  p a tch es  w h ich  un ite  the tw o  op p osed  m em bran es o v e r  
o n ly  p a rt o f  th eir en tire  surfaces (F igs. 3 and 4 ). T h ese  rou n d ed  p atch es  
(1 -2  ¡i) in d ia m eter ca n  be p ictu red  as fla tten ed  balls o f  adh esive  s lipped  
b etw een  the cells. In  fa ct , th is seem s to  be  w h a t th ey  are, since th e y  
orig in ate  w ith in  th e  cells  as th e  con ten ts  o f  c losed  sacs and  op en  o n to  
th eir faces, as has been  sh ow n  recen tly  b y  M a to lts y  and P arrak a l (8 ). 
T h ese  rou n d ed  p a tch es  ca n  b e  seen (F ig . 4 ) as num erou s sm all studs on  
th e  surfaces o f  iso la ted  ep iderm al cells a fter specia l sta in in g  (9 ).
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F igure 5. Electron micrograph of resistant membranes isolated from epi
dermis. N ote : the membranes have separated, and the intercellular ad

hesive patches have been dissolved. Cf. Fig. 3

W h en  m em bran es are iso la ted  from  ep iderm is b y  the sam e m eth od s  
used  to  separate th em  from  hair, a fu rth er d ifferen ce  em erges. T h e  
in terce llu lar adh esive  layer in  hair is in solu b le , and the separa ted  m e m 
branes rem ain  adh eren t, as d escribed  a b o v e  (F ig . 2) ; the adhesive 
patch es  in  skin  are, h ow ever , d isso lved , and the m em bran es separate 
(F ig . 5 ).

S im ilarly , the m em bran es in  hair n ever separate durin g  the norm al 
lifetim e o f  the tissu e ; the tissue is n on d esq u a m a tin g . T h e  cells o f 
ep iderm is o f  cou rse  separate, and  the tissue desqu am ates. E lectron  
m icrograp h s o f th e  superficia l layers show  th a t th e  m em bran es th e m 
selves persist, the b reaks occu rr in g  in  the adh esive  spots  (the keratin ized  
con ten ts  also b eg in  to  fra y ). T h u s  this ch a ra cter istic  p ro p e rty  o f 
ep iderm is can  be tra ced  d ow n  to  the p rop erties  o f  the adh esive  patch es  
betw een  the cells (P'ig. 4 ).

S o m e  R e f l e c t i o n s

F rom  the ob serva tion s  d escrib ed  a b ov e , it  is clear th a t ou r u n d er
stan d in g  o f  a kera tin ized  tissue w ill rem ain  in com p le te  until the ch em ica l 
nature o f the in terce llu lar cem en t su bstan ces and the a ltered  cell m e m 
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branes are k n ow n . T h e  first step  is th e  separa tion  o f  ea ch  o f  the c o m 
p on en ts  in a pure fo rm  and in  adequ ate  a m ou nts. A n  a d eq u ate  analysis 
shou ld  answ er the fo llow in g  q u e s t io n s :

(a) W h a t  ch em ica l even ts  o ccu r  durin g  k era tin ization  to  ch a n ge  the 
lab ile  p h osp h o lip id -p ro te in  co m p le x  o f  the liv in g  ce ll m em b ra n e  
in to  the ex tra ord in a rily  resistant su bstan ce  fou n d  in  th e  h arden ed  
tissue ?

(b )  S im ilarly , w h a t is th e  ch em ica l co m p o s it io n  o f  th e  resistant in te r
cellu lar b o n d in g  su bstan ce  w h ich  un ites th e  a ltered  m em b ra n es?

(c) W h a t is th e  ch em ica l d ifferen ce  b etw een  the in terce llu lar m ateria l 
in hair and  th at in  ep iderm is, w h ich  causes one to  be p erm an ent 
and the o th er to  d is in tegra te?

T h ese  separations h a v e  been  a ttem p ted  and  h ave n o t  p ro v e d  en tire ly  
sa tis fa cto ry  up  to  d a te ; th e y  co u ld  p ro b a b ly  be p erfe cted  w ere e ffe c tiv e  
use to  be  m a d e  o f  e lectron  m icro sco p y  to  co n tro l th e  p u r ity  o f  th e  p re p a 
ra tion s. H op e fu lly , w e can  lo o k  forw a rd  to  h a v in g  answ ers to  the a b o v e  
question s b e fore  t o o  long .

(R e ce iv e d  A u g u st 20, 1964)
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Synopsis— One of the problems of successful perfuming is the difficulty of obtaining from 
consumers an indication of their ideas about the ideal fragrance, appropriate to the product 
under consideration. An interviewing method is described which reliably defines the con 
sumer’s ideal of the desired perfume type. This method (semantic differential) is illustrated 
with a description of the concept of an “ erogenous fragrance.”

Several single odorants, at different concentrations, and some well-known perfumes are 
included in the test. The data are analyzed by factor analysis to determine which of the 
materials comes closest to meeting the expectation of the ideal. The Henning and 
the Croeker-Henderson methods, traditional systems of odor classification, are evaluated 
and shown to be less suited for the determination of odor qualities.

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

E arly  this year, it  w as rep orted  th a t w ork  is in progress in In d ia  
and E n glan d  on  a perfu m e w h ich  is to  serve as an a d ju n ct  to  b irth  c o n 
tro l m easures (1). T h is  perfu m e, w hen  used  b y  In d ia n  w om en , is 
su pp osed  to  h ave  the sam e k in d  o f  e ffe c t  o n  In d ia n  m en  as a rep e llen t 
has on  m o s q u ito e s : it is, th erefore , an a n tierogen ou s perfum e. W h en  he 
sm ells it, “ R o m e o  n o  longer longs for  J u lie t ,”  a ccord in g  to  B . L. R ain a , 
D ire c to r  o f the In d ia n  In stitu te  o f  F a m ily  P lanning. O n  the oth er 
h an d  the con ce rn  o f  the perfum ers in  the W estern  w orld  has b een  the

* Laboratories of drom, Bertelestrasse 75, Munchen-Solln, Germany.
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crea tion  o f  fragrances w h ich  w ill m ake R o m e o  lon g  fo r  Juliet. In  this 
paper the results o f  an in v estiga tion  o f  the p sy ch o lo g y  o f  erogen ous 
fragrances w ill be  presented.

C on sider, fo r  exam ple, the case o f  a m a n u fa ctu rer w h o is try in g  to  
a tta in  b roa d  p u b lic  a ccep ta n ce  for  a line o f cosm etics . H e is search ing 
fo r  an erogen ous fragran ce . T h is  fragran ce  sh ou ld  g ive  the w om a n  w ho 
uses p rod u cts  w ith  this fragran ce  th e  co n v ic t io n  th a t she is irresistible.

W ith  the h elp  o f his m a rk etin g  research  d ep a rtm en t or an ou tsid e  
con su ltan t organ iza tion , the m a n u fa ctu rer w ill be  able to  determ in e the 
m ost a pp rop ria te  advertisin g  them e, th e  m o st  en ticin g  p ackage and the 
m ost e ffe ctiv e  m erch an d isin g  a pp roa ch . H e  ca n  also find ou t w hether, 
fo r  exam ple, a p ro d u ct  in  p ow d er form  or a liq u id  w ou ld  be m ore  c o n 
v in cin g . M o d e rn  in terv iew in g  techn iqu es can  assess the feelings o f  p o 
ten tia l cu stom ers in questions o f  this k in d  q u ite  a ccu ra te ly . H ow ever , 
u p  till n ow  the cosm etics  m a n u fa ctu rer has h ad  n o  w a y  o f  gettin g  a d e 
scr ip tion  o f  the m ost im p orta n t th in g  in this ca se : the m ost e ffe ctiv e  
fragran ce  fo r  his p rod u ct.

T h e  reason  w h y  m ark et researchers find it so d ifficu lt to  establish  the 
ch a ra cter or m essage o f  a perfum e is the lack  o f w ords to  describe  this 
m essage. I t  is easy  fo r  a resp on d en t to  state  in  an in terv iew  th a t there 
sh ou ld  be  a little  less b lue in a shade o f  v io le t  w h ich  is m ea n t to  h a rm o 
nize w ith  an erogen ous p rod u ct. B u t h ow  cou ld  he describe  h ow  a p er
fum e sh ou ld  be  ch an ged  in  ord er to  m eet his exp ecta tion s? E xperien ced  
m ark et research  specia lists in d ica te  th a t th ey  k n ow  o f  no reliab le m eth od  
to  d eterm in e either the im pressions and feelings ev ok ed  b y  a fragrance 
or the con su m er ’s im age o f  the idea l fragran ce  fo r  a g iven  p rod u ct.

A s a resu lt o f  the d ifficu lty  in find ing o u t  w h a t the con su m er w ants, 
rather h aph azard  m eth od s  are still b e in g  used  in  fragrance selection . 
In stead  o f asking p oten tia l purchasers w h at the o d o r  o f cosm etic  p ro d 
ucts shou ld  be  like, the p roced u re  o ften  consists in selecting  a m on g the 
m a n y  availab le  perfum e oils a few  th a t are con sidered  a ppropria te . 
N ext, a few  p eop le  w ith  responsible  position s  in the co m p a n y  (or their 
w ives) d ecid e  w h ich  o f these the p u b lic  w ill like best.

T h is  m eth od  is u n sa tisfa ctory , since t o o  m a n y  p u re ly  a ccid en ta l 
fa ctors  are in v o lv ed . In  order to  find  a b e tter  a pp roa ch  a research p ro 
gram  on  th e  p sy ch o lo g y  o f  o d o r  w as started  in  these labora tories  several 
years ago (2, 3 ). L a te ly , the specific  aim  in  these labora tories  has been  
the search  for  a reliab le classifica tion  o f  o d o r  characters and fo r  an exa ct 
w a y  o f expressing sim ila rity  or d ifferences b etw een  odors. I f  one look s  
fo r  an o d o r  w h ich  com es  as close  as possib le  to  an ideal im age, one has to
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be able first to  g e t  a g o o d  d escrip tion  o f  the im age and th en  to  determ in e 
h ow  c lo se ly  actua l od ors  a p p rox im a te  this ideal.

Several ex isting  o d o r  classifica tion  system s, in c lu d in g  th ose  o f  H . 
H en n in g  (4) and o f  E . C ro ck e r  (5 ) w ere exam ined . B o th  o f  these 
classifica tion  system s o ffer the p oss ib ility  o f  d eterm in in g  th e  degree o f  
sim ila rity  b e tw een  d ifferen t o d o rs  b y  d escrib in g  each  as a co m p o s ite  o f  
several so -ca lled  p rim ary  od ors . C ro ck e r  offers m aterials w h ich  ca n  be 
sm elled  as his p rim aries ; H en n in g  o n ly  g ives six verba l d escrip tion s . 
H is o d o r  prism , con s tru cte d  from  these d escrip tion s, is sh ow n  in  F ig . 1.

I t  w as fou n d  th a t certa in  od ors  ca n  be  re liab ly  d escribed  w ith in  the 
system s, w hile fo r  o th ers it appears im possib le  to  ge t any  close  agreem ent

F igure 1. Henning’s odor prism

betw een  d escrip tion s  (in  term s o f  prim aries) b y  d ifferen t su b jects . 
M o re o v e r , th e  p rim ary  od ors  o f  H en n in g  o r  C ro ck e r  appear to  b e  se lected  
at ra n d om  and g iv e  n o  clues regard in g  the p sy ch o lo g ica l o r  em otion a l 
e ffe ct o f  odors .

M e t h o d o l o g y  a n d  D i s c u s s i o n

B efore  an a tte m p t is m ade t o  describe  an erogen ous fragran ce  one 
p o in t  sh ou ld  be  sta ted  c lea rly  : A n  erogen ou s fragran ce  is n o t  com p a ra b le  
to  an a ph rod isia c w ith  p u re ly  p h y sio log ica l a ction . In stead , an e ro g 
enous fragran ce  is p rim arily  rela ted  to  em otion s  and to  m enta l im ages 
w h ich  m a y  be  e v o k e d  b y  o lfa c to r y  stim uli.

T h e  o d o r  o f  a p erfu m e or som e oth er o d o r  m igh t certa in ly  strike one 
as erogen ous. C erta in  p erfu m e m ateria ls, such  as m u sk  or am ber, are 
said to  h ave  a d is tin ct e ffe c t  o f  th is ty p e . A ctu a lly , perfum ers h ave 
several o th er m ateria ls in  th eir p a le tte  w h ich  fall in to  th is class.
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T h e description of som e perfum e m aterials as erogenous does not 
m ean that these m aterials b y  them selves elicit the desired response. 
A s will be show n further on, they do this only  in com bination  with other 
odorants.

N either H en n in g ’s nor C rocker’s classification system  can be used 
to find or describe an erogenous fragrance or to com pare it with similar

Degree of A ppropriateness  

1 2 3 4 5 6 7

fragrances. In  collaboration with Prof. K . E yferth  of the psychology  
departm ent of the U niversity  of H am bu rg  and D r. R . R andebrock, 
H am bu rg , a m ethod of classifying fragrances which does m eet these 
dem ands was developed. T h is approach is based on the “ polarity pro
file” m ethod of H ofstatter  (6) (which corresponds to the “ sem antic dif-
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D egree  o f A p p ro p ria te n e s s  

1 2 3 4  5 6 7

•  = A m b e r

o - ............... -o = Id e a l e ro g e n o u s  f r a g r a n c t
Figure 3. Partial profiles of amber and of “ the ideal erogenous fragrance”

ferential” m ethod described b y  O sgood (7) adapted to  the specific de
m ands of odor description). I t  was first em ployed in the stu d y  re
ported b y  the author in M u n ich  in I9 6 0  (3 ).

T h e  heart of this procedure is a list of 29 pairs of ad jectives; the tw o  
m em bers of each pair are opposite in m ean in g .* T h irty  judges were

* This list was obtained from an original list of 40 word pairs by eliminating those which, 
by use of the statistical “ t-test,” were found not to distinguish significantly between different 
odors.
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asked to  describe the odor of am ber in term s of this list. T h u s for the  
first word pair they expressed their opinion th at am ber is m ore ex 
citing than soothing, in the seventh they found it m ore ugly  than  
beautiful and so on dow n the line w ith all the other w ord pairs. Figure  
2 shows the average of the 30 ju d gm en ts on each word pair. T h e  pro
file which is obtained in this w ay is typical for am ber. I t  is, m oreover, 
reproducible. T h e  correlation betw een profiles obtained for am ber at

j ACTIVITY* 1

different occasions and b y  different judges lies betw een + 0 .8 7  and 
+ 0 .9 4 ;  the statistician know s th at this is excellent.

One of the advantages of this m eth od  is th at it can be used also to  get 
a picture of concepts or m ental im ages which have no physical reality. 
T h u s 30 persons, w ho had first been asked abou t am ber, were asked to  
im agine th at fragrance which w ould m ost closely approxim ate their 
idea of erogenous and to describe it using the sem antic differential.

T h e resulting profile has been partially  reproduced in Fig. 3 ;  clearly  
it is very sharp and characteristic. I t  now  becom es possible to  com pare  
the profile of am ber or of any other fragrance w ith this “ ideal” profile.
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T h e objective can now  be expressed as the task  of finding that fragrance 
the profile of which m ost closely approxim ates the ideal profile for an 
erogenous perfum e.

W h e n  com paring tw o profiles, the correlation can be calculated to  
give an exact m easure of the sim ilarity of the tw o odors or o f the sim i
larity  betw een a perceived odor and a m ental odor-im age. Using  
statistical m ethods and with a sufficient num ber of odor profiles T h u r- 
ston e ’s (8) factor analysis can be applied. T his analysis indicates how

I A C T IV IT Y ♦ 1

Figure 5. Position of different concentrations of Civet in odor description
space

m a n y  m u tu ally  independent “ dim ensions”  of odor description were dis
tinguished b y  the judges. W h e n  83 profiles o f single arom atics, essen
tial oils and perfum e com p ou n d s were analyzed in this w ay it was found  
that all odor descriptions could essentially be reduced to three dim en
sions.

Translation  of the obtained odor profiles into these three dim ensions 
yields a m eans of describing findings in a sim ple picture. A n  od or d e 
s cr ip tio n  sp a ce  can be constructed, the coordinate axes of which are the  
three odor dim ensions derived from  the factor analysis of odor profiles 
(F ig. 4 ). T h e  first of these dim ensions m ight be described as eva lu a tion : 
it is a m easure of how  m uch the judges like the odor and to w hat extent
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th ey find it "b e a u tifu l” or "h a rm o n io u s .” T h e  second dim ension is 
an expression of the a ctiv ity  of the odor and includes ju dgm en ts on 
spiciness, alertness and strength . T h e  third has to  do w ith in te n s ity  of 
the od or; freshness, hardness and agressiveness ratings are found in this 
dim ension.

A n y  given odor (the profile o f which has been determ ined) can be 
indicated b y  a point in this odor space. T h is yields a m ethod of com 
paring odors (or com paring actually perceived odors and “ odor-im ages” ) 
which is more m eaningful than the correlation coefficient of odor pro
files : Their position in the odor space can be com pared, and the distance  
betw een them  in this space can be calculated. In  Fig. 4 is shown the 
position in the odor space of 11 odors which are generally considered  
erogenous b y  perfum ers. T h e  location of each point was calculated  
from  polarity  profiles (sem antic differentials) obtained from  thirty  
judges. I t  can be seen that these 11 odors do not have very m uch in 
com m on. T h e y  are distributed over the entire odor description space. 
I t  will be noticed, for instance, that Tincture of M u sk  ( 5 % )  is judged  
nearly exclusively in the evaluative dim ension ; it is characterized b y  
high ratings on "d ish a rm o n io u s,”  "u n p lea sa n t,” "u g ly ,”  “ sta le .” B y  
contrast, Lavender absolute ( 1 % ) ,  with high ratings on “ h a p p y ,” 
“ fresh ,”  “ y o u n g ,” “ interesting,” “ sp icy”  and “ b righ t,”  scores pri
m arily in the second dim ension, activ ity . C ivet was first sm elled in tw o  
widely different concentrations, 0 .25  and 5 0 % , and it is notable that 
the position of C ivet in the odor space changes drastically with concen
tration. T his m ade it desirable to  run further tests to obtain  the pro
files of C ivet at four additional concentration levels, and in the end 
values for different concentrations of C ivet (0 .5 , 1 .0 , 2 .5 , 5 .0 , 50 , and 
1 0 0 % )  were entered in the diagram  (Fig. 5).

T h e  six points for C ivet do n ot lie very closely together at all, a fact 
which will n ot surprise the experienced perfum er. T h e  sam e observa

tion can be m ade for other odorants which are considered erogenous b y  

the general public, such as am ber and m usk. A p parently  no single 

odorant, be it of anim al, vegetable or synthetic origin, possesses a clear- 

cu t erogenous effect. In  high concentration nearly all of the m aterials 
in question are described as unpleasant and aggressive. T h e  perfum er 

know s from  experience that it usually takes very sm all proportions of 

strong, often disagreeable, even fecal odors to  achieve an erogenous 

effect in a blended perfum e. T his fact was first pointed out and ex
plained b y  Jellinek (9 ).
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T o  test the described m eth od , a relatively neutral perfum e of a sim ple  
lavender typ e was developed (Step 1). B y  adding 1 5 %  of an 
“ anim al” perfum e oil com p osed  of nitro m usks, civet and synthetic a m 
ber an a ttem p t was m ade to  achieve a noticeable erogenous touch  
(Step 2). Step 3, aim ed at a m axim al erogenous effect, was m ade  
b y  adding 4 0 %  of the “ anim al” com p ound to the basic lavender co m p o 
sition (F ig. 6 ). T h e  positions o f these three com pounds are n ot too  far 
rem oved from  one another. If the point which characterizes the ideal 
concept of an erogenous odor is taken into consideration it becom es ap-

A C T IV IT Y -  1

Figure 6. Odor description space showing experimental approach to ideal 
erogenous fragrances and some commercial perfumes

parent that the stepwise additions did indeed result in a progressive a p 
proxim ation of the judges’ m ental im age of an erogenous odor.

A n  obvious thing to  try at this point is to  find out where the m odern  
French luxury perfum es fit into the odor space. T h is w ould be a w ay of 
testing whether these creations are m ore distinctly  erogenous than are 
other perfum e com p ounds. W ith  the consent of the m anufacturers, the 
three w ell-know n perfum es, “ Shalim ar,” "J o y ”  and “ S candal” were 
selected (F ig. 6).

A lth ou gh  these perfum es are quite different from  one another (and  
although the judges did n ot know  the nam es of the perfum es), an 
analysis of the profiles show ed th at all three were considered to  be quite  
close to  the im age of the ideal erogenous fragrance. T h is is not too  sur
prising in view  of the reputation of these perfum es. Still, the results 
are valuable since th ey constitute, m ore nearly than any data  heretofore 
available, an objective  proof th at these perfum es represent a close ap-
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proxim ation to the consum ers’ ideal. M oreover, the experim ent con
firms th at the erogenous m essage of these luxury perfum es com es  
across, even when the person sm elling th em  has no extraneous clues such  
as the nam e of the perfum e or its advertising copy. Furtherm ore, a 
rather interesting and am using observation was m ad e: not only with  
these perfum es bu t w ith all odor tests there were no statistically  sig
nificant differences betw een the reactions of m ale and fem ale judges.

N or was there any relation betw een the resulting profile and the person
ality type, hair color or age, educational level or socioeconom ic status of 
the respondents.

Such proof as was achieved here could not have been accom plished  
by the use of existing classification system s such as those of Crocker, 
H enning or Zw aardem aker (1 0 ). N evertheless, reference will be m ade  
once m ore to  H en n in g ’s system , devised nearly 50 years ago. H en n in g ’s 
prism was exam ined in the light of the sem antic differential technique  
b y  asking judges to  draw up the profiles of their concepts of H en n in g ’s 
six prim ary odors: fruity, floral, spicy, resinous, burnt and putrid . If  
H en n in g ’s system  were com patible w ith the one described here, then

I burnt!
| putridi

Figure 7. Henning’s odor prism in odor space
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the points representing his prim ary odors should occupy positions in the 
odor space such th at a prism  w ould be form ed b y  connecting them .

T h e  diagram s show th at this is n ot the case. O n the right, H en n in g ’s 
prism  is show n in its theoretical form , on the left the w ay it appears 
from  the odor profiles of the ju d ges; it does n ot form  a prism . T h e  
m ajority  of know n odors cannot be described b y  use of H en n in g ’s six 
prim ary odors.

Crocker was inspired b y  H en n in g ’s w ork to  develop a revised m odel. 
H e assum es the existence of only  four basic odors: acid, fragrant, burnt 
and caprylic. E ach odor is described b y  indicating, on an eight-point  
scale, to w hat extent each prim ary odor is a com p on en t o f the odor being  
described. A  serious weakness of this system , as R oss and H arrim an
(11) pointed out, lies in the fact th at there is no proof th at these four 
basic odors really represent those characteristics which m ake one odor  
different from  another. M oreover, the use of only four characteristics 
leads to  an unstable profile; in practical use, it is n ot reproducible. I t  
was found th at stable profiles could be obtained only  through the use of 
a large num ber of polarities— 29 in the case described here.

I t  m u st be concluded th at the traditional classifications of odors fail 
to  provide the m eans for a reliable description of odor im pressions or of 
m ental im ages of fragrances. T his was one of the reasons w h y an a t
tem p t was m ade to  develop a new m eth od  which w ould be useful as a 
guide to  the developm ent of appropriate and successful perfum es.

S u m m a r y

In  the field of fragrance it is feasible to  obtain  a description of a m e n 
tal im age of an ideal. I t  is feasible also to  determ ine to  w hat extent an 
existing fragrance approaches this ideal. In  W estern  culture there 
exists a definite im age of the ideal erogenous fragrance. U sing the  
described m ethod, which was developed in cooperation w ith Prof. K .  
E yferth  and D r. R . R andebrock, it is possible to  create fragrances 
which com e close to  this ideal. T his odor-psychom etric m eth od  is, in 
several w ays, m ore practically useful than the classification system  
described in the literature. I t  perm its an insight into the fine structure  
of the world of odor perception, a world which is com plex and m ysterious  
even for the expert.

T h e  data obtained b y  the use of the sem antic differential m ethod, in 
spite of the su bjectivity  of the individual judgm ents which m ake up the 
profiles, are reproducible and in a sense objective  and reveal the existence
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of relations which seem  to  have general valid ity . These data  m ake  
possible the selection of the m ost appropriate fragrance, the one which  
m ost closely approxim ates the recognized ideal im age. I f  the m an u 
facturer, m arket researchers and psychologically trained perfum ers co 
operate in the search for the m ost effective perfum e for a given product, 
this new m ethod can becom e a powerful tool in the search.

T h e  m ethod is new and stands at the beginning of its develop 
m e n t. Frequent practical application will certainly lead to further im 
provem ents and refinem ents. B u t even at this early stage, its ad 
vantages are apparent: chance or the taste of a few individuals— o b 
stacles in the selection of a truly appropriate fragrance— are elim inated, 
and the decision is based squarely on the verdict of potential buyers and  
users of the product.

(R eceived O ctober 6, 1964)
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D e r m a l  C o n n e c t iv e  T i s s u e  
A l t e r a t i o n s  w i th  A g e  a n d  
C h r o n i c  S u n  D a m a g e *

J. G R A H A M  S M I T H , J R ., M .D .,  
and G . R O L L A N D  F I N L A Y S O N , M .D .f

P r es en ted  D ecem b er  2 , 19 64 , N e w  Y ork  C ity

Synopsis— The changes in human Caucasian skin commonly believed to be due to aging are 
primarily the effects of prolonged repeated damage to the skin from the sun. Covered aged 
skin shows marked differences histochemically and biochemically from exposed aged skin. 
With aging there is a decrease of nonfibrous protein and of soluble collagen, although the 
total collagen increases. The total acid mucopolysaccharides decrease, especially hyaluronic 
acid. In chronically sun-damaged skin (actinic elastosis) there is little change in the amount 
of extractable soluble collagen. The insoluble collagen content is reduced to one-third of that 
of control skin, and there is an increase in an elastin-like protein. Total acid mucopolysac
charides increase in actinic elastosis, especially hyaluronic acid.

I n t r o d u c t io n

Exposure of susceptible Caucasians to  the elem ents, especially sun
light, is m ore im portan t than age in producing the clinical changes of 
actinic elastosis— wrinkling, loss of elasticity, and histologic changes in 
the derm is. T his has been appreciated b y  careful investigators of the  
problem  for over 75 years (1 ), and confirm atory studies have been re
ported b y  m an y  investigators ( 2 -5 ) .  Indeed, B en jam in  Franklin (6) in

* Supported in part by National Institutes of Health Grants AM 05812, AM 07583 and 
5T1 AM 5335.

f Division of Dermatology, Department of Medicine and the Center for the Study of 
Aging, Duke University Medical Center, Durham, N. C.
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1745 m a y  have been alluding to  this when he stated  that “ . . . covering  
all above w ith a basket, and regarding only w hat is below  the girdle 
(w aist), it is im possible of tw o w om en to tell an old one from  a young  
one” since the changes of actinic elastosis which are so com m only  inter
preted as changes o f age are n ot observed clinically or histologically in 
unexposed areas such as the lower abdom en and buttocks.

P igm entation of the skin represents a natural protective m echanism  
from  these changes, and it is a com m on clinical experience to  have  
difficulty judging the age of Orientals and N egroes, both  of w hom  show  
m uch less severe changes in the exposed skin with age. T his paper will 
review the histologic and biochem ical alterations occurring in the dermis 
with age and chronic sun dam age (actinic elastosis).

A g in g  a n d  S u n  D a m a g e

I .  H is to lo g ic  and. E le c tro n  M ic r o s c o p ic  C h an ges

In review ing the literature concerning cutaneous aging changes, it is 
som etim es difficult to  be sure th at investigators have appreciated the 
striking differences which m ay  occur in exposed skin as com pared with 
covered skin. W ith  age, few histochem ical changes are observable in the  
hum an dermis. Sm all decreases in neutral and acid m ucopolysaccha
rides are associated with thickening and coarsening of the collagenous 
fibers (7 ). Few  dram atic changes are seen in the elastic fibers, although  
there appears to  be a slight increase in the skin of adolescents and adults 
as com pared to  prem ature infants.

Sun-exposed skin from  Caucasians shows dram atic changes; indeed, 
the changes are seen to  a lesser extent in exposed skin from  N egroes (3 ). 
U sing the periodic acid-Schiff stain after diastase digestion for neutral 
m ucopolysaccharides and the M o w ry  colloidal iron or alcian blue stains 
for acid m ucopolysaccharides, there are increases in neutral and acid 
m ucopolysaccharides (8, 9 ). In  the upper portions of the derm is, there is 
m arked basophilia with toluidine blue and atypical staining with the van  
Gieson, aniline blue, phosphotungstie acid hem atoxylin  (8), and luxol fast 
blue stains (1 0 ). Elastic tissue stains such as orcein, V erh oeff’s, and alde
hyde fuchsin stain the fibers heavily  in the upper dermis (11, 12). These  
fibers which stain like elastic tissue are digested b y  elastase but not b y  
collagenase or crystalline trypsin (1 1 ). If these fibers were collagen, 
th ey should be digested b y  collagenase, and if they were degraded co l
lagen, th ey should be digested b y  both collagenase and trypsin (13). 
T h e lack of susceptibility of these fibers to either collagenase or trypsin is
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strong evidence th at this m aterial is m ore like true elastic tissue rather  
than a form  of degraded or degenerate collagen. T h e  fibers in actinic  
elastosis also look  like elastic tissue rather than collagen in the electron  
m icroscope (14, 15).

A  puzzling aspect of actinic elastosis is the presence of a “ G ren z” zone  
in the papillary area ju st beneath the epiderm is (8, 12). T h is consists of 
norm al appearing and staining delicate collagen fibers, argyrophilic  
fibers and fibroblasts w ith little or no elastic tissue.

II. Ground Substance
T h e  ground substance or aqueous m atrix in which the fibrous proteins 

of the derm is are em bedded m akes up 5 to  1 0 %  of the dry w eight o f the 
derm is (1 6 ). Since the to ta l carbohydrate con ten t o f the derm is is 
approxim ately 1 %  of the dry w eight and the tota l acid m u copolysacch a-

TABLE I
Acid Mucopolysaccharide (Amps) in Human Skin (/im Uronic Acid via Orcinol/g. Dry

Weight)

Premature
Infants

Term
Infants Children Adolescent Adult

Actinic
Elastosis

Hyaluronic acid 6.0 5.0 3 .8  0.61 0.9 3.2
Chondroitin sulfate 4.7 4.2 1.0 0.96 1.3 1.6
Total AMPS 10.9 9.5 4.9 1.8 2.4 5.2

Modified from reference 23.

ride content is 0 .1 to 0 .2 %  (1 7 ), obviously  these com ponents cannot 
represent m arkers for ground substance in the sam e m anner th at h y -  
droxyproline does for collagen. Sim ilarly, hexosam ine cannot be used as 
a m arker for acid m ucopolysaccharides unless the acid m ucopolysacch a
rides are first isolated from  the derm is in a relatively pure form . A p 
proxim ately half of the hexosam ine in derm is is in serum  proteins (1 8 ), 
while less than h alf is in acid m ucopolysaccharides.

A s a function of age, hexosam ine does decrease in the derm is (1 9 ), 
probably  reflecting the decrease in neutral and acid m ucopolysaccharides  
found histologically. B iochem ical studies o f anim als and m an  have  
dem onstrated decreases in acid m ucopolysaccharides occurring w ith age, 
especially hyaluronic acid (17, 20 , 2 1 ) . C onversely, in exposed skin, 
there is an increase in hexosam ine, and it has been dem onstrated that  
this increase is in the upper derm is— the area where the histologic  
changes o f actinic elastosis are seen (2 2 ). A cid  m ucopolysaccharides are 
increased in actinic elastosis, particularly hyaluronic acid (17, 23) (see 
T ab le  I ) .
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T h e  nonfibrous proteins in the derm is, an undefined m ixture of serum  
proteins, g lyeo- and m ueoproteins and other noneollagenous proteins, 
can be approxim ated and have been dem onstrated to decrease with age in 
m an. T h e y  are increased in sun-dam aged skin (1 6 ).

I I I .  C ollagen

C ollagen m akes up one-third of the total b o d y  protein, and half o f the 
total collagen is in the skin. A s a function of age, the tota l am ount of 
collagen increases (1 6 ), and the collagen itself becom es m ore highly  
polym erized (2 4 ). T h is  increased cross-linking of the collagen results in 
its decreased solubility  and m a y  represent an extrem ely im portant aspect 
of aging connective tissue throughout the b od y  (2 5 ). In  exposed, sun- 
dam aged skin, the tota l collagen is decreased (16, 2 6 ) . U tilizing differ
ent patients, variations in the am ount of soluble collagen have been  
reported; how ever, the tota l collagen has invariably been found to be 
reduced. A m in o  acid analyses of soluble and insoluble collagen fractions 
from covered hum an skin of various ages and sun-dam aged areas have  
show n m inor differences within the range of experim ental error (26) (see 
T ab le  I I ) .

I V .  E la s tin

W ith  aging, there is a slight increase in elastin when prem ature skin is 
com pared with adult hum an skin (2 6 ). T here is, how ever, an enorm ous  
increase in elastin in sun-dam aged skin, up to  1 3 %  of the dry w eight of 
the skin as com pared with 2 %  elastin in unexposed adult skin (2 7 ). 
T h a t this is true elastin appears to  be well established, based on its 
m orphology, solubility, enzym e susceptibility, tinctorial and physical 
properties, and am ino acid com position  (2 8 ). M iller el al. (29) have  
recently dem onstrated that lysine is the building block of desm osine and  
isodesm osine, im portant cross-linking com ponents in elastin. T h ey  
have also show n th at lysine in elastin decreases progressively w ith age, 
while desm osine and isodesm osine increase. T h e  finding of increased  
am ounts o f lysine in elastin isolated from  sun-dam aged skin as com pared  
w ith unexposed adult skin elastin (see T ab le  II) suggests th at the elastin  
in actinic elastosis m a y  be new ly synthesized. A m in o  acid analyses in 
other respects are quite sim ilar betw een prem ature, adult, and actinic  
elastosis derm al elastin (see T ab le  I I ) .

D is c u s s io n

T h e changes with age and chronic sun dam age (actinic elastosis) are 
profound and quite different. A lth ou gh  the m echanism  for these
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changes is n ot know n, hypotheses based on som e recent studies m a y  ex
plain w hat is happening. Subcellular particles called lysosom es (30) 
have been dem onstrated in fibroblasts and are know n to contain col
lagénase (31, 3 2 ). Elastase has n ot been reported in such partie".es, and its 
only  know n m am m alian  source is the pancreas (13). T h e  lysosom es are 
labilized b y  heat and u ltraviolet light below  3100 A  (33, 3 4 ). One m ight  
postulate th at the labilization of these particles with release of collagé
nase leads to  the digestion and thus reduction of the am ount of collagen  
in the dermis follow ing sun exposure. T h e  extent of these changes, of 
course, would be dependent upon natural protection such as pigm enta
tion and individual variability of the susceptibility of the lysosom es to  
labilization.

There are enzym es in lysosom es which degrade m ucopolysaccharides  
(30, 3 5 ). H yaluronic acid is also depolym erized by  ultraviolet light 
below  3100  A  (36, 3 7 ) . T h e  increase of hyaluronic acid m a y  be a func
tion of enzym atically  degraded m ucopolysaccharides being recycled  
m etabolieally  while the collagen subunits are not. T h e lack of elasto- 
lytic enzym es in lysosom es as well as the lack of any direct effect or 
ultraviolet light (2 9 0 0 -3 2 0 0  A ) in degrading either collagen or elastin in  
vitro  (38) could explain the increase in elastic tissue found in this disorder 
as new connective tissue, collagen a n d  elastin, is synthesized to  replace 
the digested collagen. I t  m ust be em phasized that it is not know n if 
ultraviolet light in the crucial range of 2 9 0 0 -3 1 0 0  A  labilizes lysosom es.

T h e presence of the “ G ren z” zone of norm al appearing connective  
tissue associated with argyrophilic fibers ju st beneath the epidermis and 
the depth of the elastosis below the level of penetration of ultraviolet 
light from  natural sunlight m a y  be clarified b y  som e recent studies in 
am phibia. U sing 3H  proline H a y  and R evel (39) have shown concentra
tion of the label at the epiderm al-lam ellar junction, suggesting th at new ly  
form ed collagen of the dermis is first deposited at this site. In  the la m 
prey, the collagen fibrils nearest the epidermis are sm all (as in m a n ), but 
in the deeper layers beneath the epidermis th ey becom e larger, presum a
b ly  representing older m ore m ature fibers (4 0 ). Therefore, it appears 
that the dermis and epiderm is grow in opposite directions from  each 
other, th at is, the epidermis grows outw ard and the dermis grows inward, 
possibly pushing new ly synthesized elastotic fibers along w ith it. Such  
growth of the dermis w ould satisfactorily explain a num ber of other 
observations such as : the fine delicate fibers in the papillary layer and  
the thicker coarser fibers in the reticular layer of unexposed skin ; the 
argyrophilic fibers representing im m ature collagen fibers (41) in the
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“ G ren z” zon e; the great depth of elastotic fibers in actinic elastosis 
below  the level of penetration of u ltraviolet lig h t ; the gradual increase of 
depth w ith tim e of agents used for ta tto o s ; and the gradual decrease in 
hyaluronic acid with increased chondroitin sulfate B in the deeper layers 
of pig skin (42). T h e  latter is a situation analogous to  the association of 
infant skin w ith m ore hyaluronic acid than chondroitin sulfate B and  
skin from  the elderly w ith the reverse pattern (2 3 ). T his also suggests 
th at actinic elastosis m a y  be partially reversible b y  avoidance of further 
sun dam age since new  connective tissue is form ing continually at the  
epiderm al-derm al junction  and growing dow nw ard. Regression of the  
changes of actinic elastoses in transplanted actinically dam aged skin has 
been reported (43).

I t  is difficult to  explain w hy a substance such as topically  applied  
testosterone, which is thought to  act b y  increasing the acid m u cop olysac
charide content in the derm is, produces changes which are interpreted as 
reversal of sun dam age effects in the presence of already increased derm al 
acid m ucopolysaccharides (4 4 ). T his m a y  be due to the degree of p o ly 
m erization and m olecular w eight of new ly synthesized polysaccharide.

A t  the present, the only practical approach to the cosm etic problem  
of actinic elastosis appears to  be avoidance of excessive exposure to the 
sun and use of artificial sunscreens. T h e  synthesis of new connective  
tissue follow ing injury of the skin b y  surgical planing or caustics such as 
trichloroacetic acid or phenol is a m ore drastic approach whose value is 
still n ot adequately defined (45).

S u m m a r y

H istological and biochem ical alterations in aging and sun-dam aged  
hum an dermis (actinic elastosis) are quite different. A gin g changes are 
characterized b y  decreases in nonfibrous protein, acid and neutral 
m ucopolysaccharides, and slight increases in the fibrous proteins, co l
lagen, and elastin. Sun-dam aged skin (actinic elastosis) has m arked  
increases in acid and neutral m ucopolysacchride and elastin w ith de
creased am ounts of collagen. T h e  prevention of changes due to  chronic 
sun dam age in susceptible individuals b y  the avoidance of excessive 
exposure to  sunlight and use of artificial sunscreens is recom m ended.

(R eceived D ecem ber 7, 1964)
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B o o k  R e v ie w s

E m u l s i o n s : T h e o r y  a n d  P r a c t i c e  
by Paul Becher, New York, Rein
hold Publishing Corporation. Sec
ond edition, 1965. 440 pages, il
lustrated and indexed. Price $22.

M ost cosmetic chemists who deal 
with emulsions must be familiar 
with the first edition of this book, 
which was published in 1957. This 
review may therefore concern itself 
principally with the amount of use
ful new material in the second edi
tion. First, let it be said that the 
new edition, like the original, is a 
well organized, concise, and incisive 
treatise by a physical chemist who 
has made distinguished contributions 
to both theory and application in this 
field.

The second edition is organized 
almost identically to the first, but 
Appendix B, which listed commercial 
emulsifying agents, has now been 
omitted because of the transient 
nature of such information. The 
new edition contains 93 more pages 
than did the old one minus Appendix
B.

Appendix A  of the first edition, 
covering tests for emulsion properties, 
is now the last chapter of the text

and is lengthened by ten pages- 
the references cited here have in
creased in number by 7 7 % , the larg; 
est increase in any chapter. Several 
new sections appear, including one 
on determination of H L B  and of 
required H LB.

Chapter 7 on techniques of emul
sification has also grown notably 
in the elapsed eight years. Its 
section on mixing time and general 
technique contains much new m ate
rial, and the following sections have 
been added :

Emulsion type
Orifice mixing
High shear
Ultrasonic methods
Spontaneous emulsification
Microemulsions
Homogeneous emulsions.

Several new pieces of emulsifying 
equipment are pictured.

In Chapter 4 on theory of emul
sions : stability, considerable new m a
terial is found, including:

a new section on viscosity of the 
interfacial film, and one on 
spreading coefficient and sta
bility;
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a new section on electrophoresis 
and zeta potential;

extensive reorganization of the 
material on double layer and 
potentials.

Chapter 2 contains more material 
than before on micelles, and Chapter 
5 presents several new figures on 
emulsion inversion, new sections on 
the mechanisms of coalescence and 
of rupture, and several new sections 
on other phenomena of emulsifica
tion.

Chapter 6 includes the phosphate 
esters, fluorinated nonionics, and 
silicone nonionics in its treatment of 
emulsifying agents. It also con
tains a new 11-page section on the 
theoretical significance of H LB. The 
particle-size material of Chapter 3 
is reorganized, and more material 
on viscosity has been added to this 
chapter on physical properties of 
emulsions.

Elsewhere, the newer data and 
concepts have been fitted into the 
framework set up for the first edition. 
The importance of the new material 
fully justifies the new edition, which 
cites 4(J% more literature references 
than the old and thus provides full 
and up to data coverage of material 
highly useful to the cosmetic chemist.

Under “ Term inology" on page 2 
we still find the arresting statement: 
“ The disperse phase may also be 
referred to as the nondisperse or 
discontinuous phase.” On the whole, 
however, errors are very few, and 
the paper and typography combine 
with the clarity of style to make the 
book easy to read.— P a u l  G. I. 
L a u f f e r — Chesebrough-Pond’s, Inc.

T h e  S t r u c t u r e  a n d  P r o p e r t i e s  o f  
B i o l o g i c a l  S y s t e m s , A d v a n c e s  i n  
C h e m i c a l  P h y s i c s , Volume V II, 
edited by J. Duchesne, Interscience 
Publishers, New York. 1964. 754
pages, illustrated and indexed. Price 
$27.50.

W ith this volume, this series ven
tures into the field of biology for 
the first time. It treats the field 
from the viewpoint of modern physics. 
A wide international array of authors 
have submitted chapters, and where 
necessary excellent English trans
lations have been provided. The 
book is divided into a theoretical 
part and an experimental part, the 
over-all goal being to utilize quantum 
mechanics to try to establish quan
titative relationships between bio
logical activity and certain electronic 
and energetic molecular indices of 
biological molecules.

The theoretical chapters 1 to 4 
deal with the properties of D N A , R N A  
hemoproteins and coenzymes. The 
other 14 chapters deal with a variety 
of experimental approaches to at
tempt to understand various bio
logical molecules or systems. For 
example, the effects of ionizing radia
tions, hydration, and thermal re
sponses are used to elucidate molec
ular structure. Model systems are 
subjected to careful measurements of 
their electrical and magnetic prop
erties to explain the properties of 
more complicated biological com
pounds. The possibilities of modern 
spectroscopic methods are examined 
in dealing with complex biological 
systems in their natural aqueous 
environments. The detailed ex
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planation of the operation of bio
logical mechanisms is attempted, 
using enzyme kinetics and physico
chemical methods.

Over-all this book provides a very 
interesting review of a number of 
topics of great interest in current 
biological research by specialists in 
these fields. However, for the reader 
not directly involved with these 
particular topics, the treatments are 
usually too detailed and require too 
much effort to follow. Neverthe
less, this volume gives the flavor of a 
field growing rapidly and making 
important contributions to our under
standing of biological systems.—  
P a u l  F i n k e l s t e i n — Gillette Medical 
Research Institute.

D e r m a t o l o g i c a l  F o r m u l a r y  a n d  

P r e s c r i p t i o n  M a n u a l  by Morris 
Dauer and Irwin I. Lubow, Inter
national Professional Publications, 
Inc., Flushing, N . Y . 1964. 143
pages, indexed. Price $4.

The two authors have combined 
their efforts and experience in com
piling a formulary which may serve 
to acquaint the medical student, 
resident, physican and specialist with 
medications commonly prescribed for 
the treatment of skin diseases. Fur
thermore, this manual can serve as a 
guide to the medical student in cor
rect prescription writing.

This formulary is a compilation of 
old and new remedies collated from 
the various reference books, text
books and medical journals. It  is 
divided into six main sections. The 
first five consist of prescription items

listed according to their generic or 
common name along with their re
spective tradename, name of the 
manufacturer and the available dos
age forms and potencies. General 
precautions to be observed during the 
administration of these drugs are 
included for each section. These, 
however, are too concise. Before 
prescribing any of these products, the 
physician should acquaint himself 
with the therapeutic action, uses, 
administration, dosage, contraindica
tions and possible side-effects.

The last section consists of extem
poraneously prepared formulations 
and lists the individual components, 
concentrations, method of prepara
tion, and, whenever necessary, pack
aging instructions. The therapeutic 
indications for groups of formula
tions are also included.

This book should prove to be a 
handy reference book to the medical 
profession and an aid for proper 
prescription writing to the medical 
student. However, this manual is 
of little or no value to the chemist or 
pharmacist. —  M .  S t o l a r  —• Dome 
Chemicals, Inc.

T h e  P r o t e i n s , C o m p o s i t i o n  a n d  
F u n c t i o n , 2nd Edition, Vol. II, 
edited by Hans Neurath, Academic 
Press, New York. 1964. 840 pages, 
illustrated and indexed. Price $26.

The writer had an opportunity 
to review Vol. I of this three-volume 
series, and there is no question that 
Yol. II continues the excellent and 
authoritative treatment initiated with 
the publication of Vol. I.



540 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

This book contains five rather 
extensive chapters. The first (chap
ter 7), “ The Conformation of Poly
peptide Chains in Proteins,” and 
the last (Chapter 11), “ X -R a y  Anal
ysis and Protein Structure,” are 
concerned primarily with structural 
features of proteins in solution and in 
the solid state. Chapter 7 probably 
suffers from overemphasis on optical 
methods; that is entirely under
standable because recent progress in 
the field of conformation of poly
peptides in solution has been sparked 
by the technique of optical rotatory 
dispersion. On the other hand, the 
chapter by Dickerson on X -ray  
analysis is a comprehensive treatment 
of X -ray  analysis as it pertains to 
proteins. Although the reader of 
Chapter 11 will be confronted with 
Fourier transformations and Bessel 
functions, this chapter still contains 
much descriptive material which 
should be of value to the uninitiated. 
Dickerson justifiably emphasizes the 
importance of the contributions of 
Astbury, who is well known to cos
metic chemists for his pioneering 
studies of keratin, and the importance 
of the technique of isomorphic re
placement, which has borne fruit in 
the elucidation of the structure of 
globular proteins. In the text, Dick
erson clearly subscribes to the 9 +  2 
arrangement of a-helices in keratin 
without reference to the cogent argu
ment by Sikorski against this ar
rangement.

A  third chapter (Chapter 10), 
“ Polyaminoacids as Protein M odels,” 
is actually also concerned with the 
structure and configuration of pro

tein-like materials. This chapter is 
primarily descriptive and touches on 
many features and techniques which 
have been used to study proteins 
and protein-like materials.

The shortest chapter (Chapter 9), 
“ Interacting Protein Systems,” is 
concerned with interactions between 
two proteins. The rates of forma
tion, the classification of products, 
and techniques for the study of these 
products are discussed.

The outstanding chapter of this 
volume is probably Chapter 8, con
tributed by Steinhardt and Beychok, 
“ Interactions of Proteins with H y 
drogen Ions and Other Small Ions 
and Molecules.” A  careful study of 
this chapter will be most rewarding 
to all who are concerned with pro
teins in one form or another. The 
many features of this chapter include 
a clear and concise introduction to 
the definition of pH and to the ther
modynamics of the chemical poten
tial. In addition, this chapter in
cludes discussions of techniques and 
descriptive data on the combinations 
of small ions and of unionized mole
cules with proteins.

This volume is not designed for 
casual reading but represents a mas
sive and comprehensive document, 
the value of which to the practicing 
chemist and biologist will become 
apparent only after careful study. 
In addition, this volume should serve 
as an authoritative reference and 
introduction to specific areas of pro
tein chemistry and protein physics. 
— M a r t i n  M . R i e g e r — Warner-
Lambert Research Institute.



BOOK REVIEWS 541

H a n d b o o k  o f  C h e m i s t r y  a n d  P h y 
s i c s , 45th Edition, edited by Robert
C. W east, The Chemical Rubber Co., 
Cleveland, Ohio. 1964. Price $15.

The Rubber Handbook in its old 
format has been a trusted and steady 
companion of chemists in all labora
tories for many years. It is likely, 
therefore, that the 45th Edition in its 
revised format will carry on the 
established tradition. Aside from 
the change in size, the enlargement of 
the tables of Organic and Inorganic 
Compounds and the extensive D e
scription of the Elements are particu
larly noteworthy. M ost chemists will 
also welcome the inclusion of the 
rules for nomenclature as adopted by 
the I .U .P .A .C .

It is understandable that the pub
lishers of a work of this type and size 
(about 1500 pages) are anxious to 
utilize existing plates in order to be 
able to produce the volume at a 
reasonable cost. As a result, the 
mathematical tables and many other 
tabulations appear in the size which 
has for many years been the trade
mark of the Rubber Handbook.

This reviewer spotted one error in 
the Index which gives the ionization 
constant of amino acids on page D76  
whereas, in fact, this information 
appears on page C667. The re
viewer was also disappointed to find 
that the section on definitions and 
formulas has not been revised and 
that such items as the Mossbauer 
effect and the principle of parity are 
not covered.

Despite these minor defects, there 
can be no doubt that the Handbook 
of Chemistry and Physics is one of

the soundest investments that any 
chemist can make.— M . M . R i e g e r —  
Warner-Lambert Research Institute.

E n z y m e  N o m e n c l a t u r e , Recom
mendations 1964 of the International 
Union of Biochemistry, Elsevier Pub
lishing Co., Amsterdam-London-New  
York. 1964. 219 pages indexed.
Price $2.50.

This volume presents the recom
mendations of the International 
Union of Biochemistry on the nomen
clature and classification of enzymes 
together with their units and symbols 
of enzyme kinetics which were ap
proved during the meeting of the 
International Union in Rome in 
February, 1964. The booklet con
tains seven relatively short chapters 
and a list of lengthy appendices. 
The chapters are devoted to a discus
sion of enzyme units, rules for 
nomenclature, symbols of enzyme 
kinetics, and classification of specific 
enzyme groups. The major portion 
of this volume is devoted to a list of 
enzymes (Appendix E). This tabula
tion includes the accepted systematic 
name, the trivial name, specificity, 
and the catalyzed reaction for each 
enzyme. This effort to correct and 
up-date the earlier report (1961) of 
the International Commission on En
zymes will be appreciated by bio
chemists throughout the world.

It is obvious that this volume is not 
meant for pleasure reading but that 
its main purpose is to serve as a 
handy reference and useful dic
tionary.— M . M . R i e g e r — -Warner- 
Lambert Research Institute.
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Sur vey  of Progress I n C hem istry  
edited by Arthur F. Scott, Vol. I 
(1963) and Vol. II (1964), Academic 
Press, New York, N . Y . Price 
$7.95 each.

A  recent ad for one of the well- 
known national magazines questioned 
whether the education of a college 
graduate stops when he is handed a 
piece of the skin of a dead sheep. 
It appears that the editor of this 
series hopes that these and succeeding 
volumes will answer this rhetorical 
question. In the preface to Vol. I 
the editor states that the primary 
target of the survey is the chemistry 
teacher, but he also hopes that the 
survey will meet the needs of many 
other chemists who would like to 
keep abreast of what is happening 
in chemistry outside of their own 
field of specialization. Generally, it 
appears that these aims of the survey 
are met, and it is hoped that the 
reception of these volumes will war
rant the continuance of this series.

It appears rather futile to list the 
thirteen chapters of these two vol
umes, all of which have been con
tributed by experts in their field. The 
topics appear to be selected at ran
dom. Each is covered fairly thor
oughly, stressing especially develop
ments during the last ten years, al
though basic information gathered 
during earlier years is also discussed. 
It is obvious that most chapters are 
directed at readers who already have 
some knowledge of the subject under 
discussion. The emphasis on prog
ress during the period since most 
working chemists have left school

makes this survey particularly wel
come. In contrast to the Annual 
Reports published by the Chemical 
Society in London, the treatment of 
the various subjects is more thorough 
and detailed and requires little or no 
reference to the original literature, 
although each chapter is provided 
with numerous literature references.

It is unlikely that any specialist 
will find much of immediate interest 
in these two volumes. However, 
those interested in chemistry and 
those who would like to keep up with 
the progress of chemistry in areas 
outside of their own narrow field of 
interest will find these volumes most 
valuable. Their cost is reasonable, 
and leisurely reading of many of 
these chapters should prove reward
ing and will bring up-to-date informa
tion to the reader.

It is hoped that the editor will con
tinue to publish this survey without 
deviating from the existing format 
and keep the chapters relatively 
short and readable.— M . M . R ieger  
—  Warner-Lambert Research Insti
tute.

Progress in  Industrial  M icro
biology , Volume 5, edited by D . J.
D. Hoekenhull, Gorden & Breach, 
Science Publishers. 1964. 326 pages. 
Price $13.50.

This is the fifth annual edition 
covering various subjects pertaining 
to applied bacteriology. Each of the 
seven chapters is written by experts 
from England, Japan and the United 
States.

The cosmetic chemist or bacteri
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ologist is not too deeply concerned 
with the discussions in the chapters 
titled “ The Selection, Improvement 
and Preservation of .Micro-orga
nisms,’ ’ “ The Microbial Production 
of Amino Acids” and “ The Bio- 
Chemistry of Vitamin B i2 Fermenta
tion.” The first article mentioned 
above concerns itself with selecting 
new organisms for producing anti
biotics, their genetics, breeding tech
nics and strain improvement. The 
second and third articles are self- 
descriptive and, while the end-prod
ucts may1— some time or other— be 
useful in the cosmetic industry, the 
bacteriological manufacturing proce
dures are not.

Aside from the physical, chemical 
and antimicrobial activity of Baci
tracin, there is little of value to the 
cosmetic chemist in the chapter, 
“ Bacitracin, Its Manufacture and 
Uses.” In this respect, however, 
the information given under “ clinical 
applications” and “ miscellaneous 
uses” may give some cosmetic 
chemists ideas for new products.

The chapter, “ Preparation of Alka
loids by Saprophytic Culture of 
Ergot Fungi,” while interesting from 
a scientific standpoint, has no prac
tical use for the cosmetic chemist. 
However, the chapters, “ Modern

Trends in Steam Sterilization” and 
“ Microbiological Aspects of Radia
tion Sterilization,” are of considerable 
interest to both the cosmetic chemist 
and the bacteriologist. The former 
chapter discusses all facets of steam 
sterilization, even to the design of 
various types of autoclaves, testing 
autoclaves, cooling autoclave con
tents after sterilization, automatic 
operation of sterilizers, faults of 
autoclave operation and overseas 
practice in sterilization. M ost faulty 
autoclave operations have been traced 
to faulty installation, lack of adequate 
and correct maintenance and faulty 
instructions to the operators.

The field of radiation sterilization 
is relatively new and foreign to most 
chemists and bacteriologists. The 
chapter on this subject will help to 
overcome this situation as it is an 
excellent dissertation on theory and 
practical implications. Applications 
include the sterilization of vaccines, 
antisera, biological tissues, pharma
ceuticals, plastic items, rubber gloves, 
sutures, etc.

Each chapter in this book is fol
lowed by pages of references ex
tremely useful to those who wish to 
pursue these topics more fully.—  
Jam es H . Bak er— C ar-Baker Labo
ratories, Inc.
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