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J^)eauty ofjmgmnce.......

rnade-tomeasurejo ryour success/
Fragrance of outstanding beauty adds the distinctive char
acter—-the individuality — that can bring success to a perfume 
or cosmetic . . .  or a complete line!

Givaudan s demonstrated creative skill, its unusual variety of 
fragrant materials, its world wide affiliations and its market 
know-how are all coordinated to bring you fragrances of unique 
new beauty and originality — made-to- 
measure lor vour success.

i.ivvn itv-iM i v w v w A .  i\ r .
321 West 44tli.Sir.eet, AVk  Yotk. 36. JN'. Y.
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W.. s,

f o r  b e s t  r e s u l t s . . .

EVANS
Materials for 

Cold Wave Lotions 
and Depilatories

THIOVANIC ACID — Evans brand of
vacuum distilled thioglycolic acid

AM M ONIUM  TH IO G LY C O LA T E -
Made with vacuum distilled 

thioglycolic acid

CALCIUM T H IO G LY C O LA T E—
High purity for depilatories

ADDITIONAL PRODUCTS —  M o n o eth an o lam in e  Th io g lyco la te
•  S od ium  T h io g ly c o la te  •  N e u tra liz e rs
•  C loud ing  A gent •  N e u tra liz e r  B oosters .

Write for samples and data sheets!

EVANS ( IIEMETICS. INC.
25.0.....JÇast 43rd St., ¿New Yoçk 17, N.Y. 

.. .... M U  3-0071 - - .......  '
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OISTU RIZERS
- íe r c h o l® — sterol extracts, 
nerchols such as L-101, CAB, 

H-9 and BL are a family of 
-poallergenic lanolin derived 
-oducts designed to provide a 
-de range o f moisturizing and 
3ier valuable effects. Amerchol 

101, for example, is a superb 
nulsifier, emollient, stabilizer, 
d a powerful free sterol de- 

-essant o f interfacial tension. 
-ie r l a t e ® P —  isopropyl lañó
le. Emollient ester of lanolin 
■ty acids. A  particularly ef- 
ctive conditioner, lubricant 
-d penetrant. Functions as a 
oisturizer by holding water 

the skin in emulsified form, 
■elts at body temperature to 
rm  a nongreasy protective 
an.

DLUBILIZERS
l u l a n ® — ethoxylated deriva

o s .  Water soluble, yet emol- 
ent! Solubilizers o f great gen- 
=al utility. Impart excellent 
-asticizing, lubricating, condi- 
oning and pigment wetting 
ualities at low concentration.

ENETRANT
ze tu l a n ® —  acetylated lano- 
i  alcohols. Nonoily hydro- 
■obic liquid emollient. Pene- 
ates and lubricates, leaving a 
:rsistent velvety afterfeel that 

truly remarkable.

■AOLLIENT
o d u l a n ® —  acetylated lano- 

Skin protective emollient 
ith decided advantages over 
nolin. Hypoallergenic, almost 
lorless, nontacky, oil soluble, 
id hydrophobic. Excellent for 
nulsions, soaps, baby oils, and 
illiantines.

SRICHERS
5COLAN® —  dewaxed lanolin, 
applies all the natural bene- 
s of lanolin in intensified, 
mvenient liquid form. Oil 
luble, low odor and color. 
a x o l a n ® —  lanolin wax frac- 
3n. Adds gloss and grooming 
=ects. Stabilizes emulsions. In
eases melting point, viscosity 
id consistency.
io l e s t e r o l  u sp  —  pure white 
id practically odorless. Suit- 
•le for the most exacting uses 

pharmaceuticals and cos- 
etics.

^SATURATES
d l yla n ® —  essential polyun- 
turate. Liquid wax ester. Corn- 
Ties the natural benefits of 
toleic acid with the softening, 
•otective, and conditioning 
-operties of lanolin’s most ac- 
ve components.
c il a n ® —  lanolin ricinoleates. 
rovide valuable new skin ori- 
ited properties. Unusual corn- 
nations of selected lanolin 
cohol and castor oil com- 
onents designed especially for 
psticks.

;AMSR< UMSßi
AM6BC HO.

:AME»C■RCHOt AMESfCS
i AM? s c  act

A M E R C I

A N S W E R S
waiting for problems
Am erchol®  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 our 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 c o n 
fidential service.

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

AMERICAN CHOLESTEROL PRODUCTS, INC. 

Amerchol Park • Edison, New JerseyJ.S. & foreign patents
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I n each of these great centers of the Soap, Perfum ery, 
and Cosm etics industries there is a C h ir is  com pany, 
with a com plete production and distribution service. 
These com panies pool all the experience and
te c h n ic a l re so u rc e s  w hich n early200years
of outstanding leader- M§ ® | ship in the W orld’s 
Essential O il and Aro- m atic industries have
made available to the H o u se  of C H I R I S .

A M T ©  I N B C H I R I S  c©., ine.
212-220 E. 23rd ST., NEW YORK 10, N. Y.

ETABLISSEMENTS ANTOINE CHIRIS 
GRASSE-PARIS

ANTOINE CHIRIS, LTD. 
LONDON
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Lanosol is first choice

i among emollients t

b eca u se
it is a colloidal suspension of pure lanolin 

that facilitates the preparation of translucent, 
golden yellow, anhydrous cosmetic liquids 
with exceedingly high lanolin content.

A feature of such preparations is their marked 
emollient effect, spreadability and 

freedom from stickiness.

For complete data request Product Bulletin 48. 

ROBINSON WAGNER CO.f Inc.
Leaders in Lanolin Research <€• Development 

628 W averly  A venue , M am aroneck, N .Y .
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fo r  greater
tye i f i t

o f  your product

Telephone: OREGON 9 -8 4 0 0

GLYCOMULS®***
and

GLYCOSPERSES®**'
. . . emulsifiers and solubilizers in 
CREAMS, LOTIONS, OINTMENTS, 
BATH OILS, PERFUMESH OILS, PERFUMES 

“ for superior emulsion stability

•♦•SORBITAN ESTERS, 
ETHOXYLATED SORBITAN ESTERS, 
AND RELATED PRODUCTS

“For a gu a ran tee o f  
h igh er  q u a l i t y . . Glyco has been serving the Cosmetic and Beauty fields for nearly 30 years in successful efforts to improve and to extend the usefulproperties of 

f your products.

GLYCO CHEMICALS.INC
417. Fifth Avenue, New York 16, New
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The many facets
of perfumery...

demand the broad scope in fragrance 

creation which is based on experience, 

technical knowledge and an understand

ing of consumer fragrance preferences. 

Fritzsche brings these qualities to the 

problems involved in the selection of 

fragrances.

Your inquiry will bring prompt service.

Y6 NINTH AVENUE, NEW  YORK 11, N.Y.

iitzsche
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a high note in antiperspirants...

A t ru ly  s u p e rb  a n t i -p e rs p ira n t  p ro d u c t  is o n e  w hich  has pow erfu l  
a s tr in g e n t  q u a l i t ie s  y e t  t r e a ts  skin  an d  fabr ics  w ith  u tm o s t  g e n t le 
ness. N o  p ro d u c t  brings th e s e  tw o  d iv e rg e n t  ch a ra c te r is t ic s  into  
closer  h a r m o n y  th a n  C H L O R H Y D R O L .  □  T h is  r e m a r k a b le  ch e m ic a l  
— one o f  th e  m o s t  e f fe c t iv e  ye t  d e v e lo p e d — acts in a g e n t le  fas h io n ,  
an d  requ ires  no b u ffe r ing .  □  T h e  q u a l i t ie s  y o u r  c u s to m e r s  m o s t  look  
fo r  in y o u r  a n t i -p e r s p ir a n t  p ro d u c ts  a r e  p rov ided  c o m p le te ly  by  
C H L O R H Y D R O L .  W h y  g ive y o u r  c u s to m e r s  less? □  C H L O R H Y D R O L  
is av a i la b le  in f ive f o r m s — g ra n u la r ,  
f ine ,  m e d iu m ,  im p a lp a b le ,  an d  5 0 %  j=
W / W  s o lu t io n — an d is in te n d e d  fo r  ¡ |L  
use in lot ions, sprays ,  c r e a m s  an d  J c  
p o w d e r s .  (C H L O R A C E L ' ! ’ by R e h e is  
is best fo r  use in s t icks . )

REHEIS COMPANY,
B E R K E LE Y  HEIGHTS, NEW  JE R S E Y

Manufacturers of fine chemicals and biologicals

I NC.

In Canada: Frank E. Dempsey & Co. • Warehouses: Montreal & Toronto
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P a  r m  a v e r t
fo r
the

FLORAL s 
GREEN

v ’ * note

Parmavert is a new, extremely powerful, long 
lasting aromatic chemical of high purity which 
fills the need for a subtle green and floral- 
fresh note so essential to total naturalness. 
Especially effective in bouquets of floral 
com position and modern compounds.

Parmavert is a new acetal, developed in our 
laboratories, stable in soaps as well as in 
cosmetics and perfumes. It is entirely free 
of any fa ttiness such as characterizes 
heptine carbonate esters. Use less than one 
per cent to achieve the desired results.

COMPAGNIE PARENTO
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

INC.

Croton-on-Hudson, New York
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-------------------------------- A ffilia tes ---------------------------------
Schimmel International Ltd., Slough, England 
Schimmel do Brasil, Ltda., Sao Paulo, Brazil 

SOPAS, s . a .r .l . ,  Grasse, France
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Stability
is child’s play for VEEGUM

From finger paints to cold cream, fro m  
p a ste l c ra y o n s  to  ey e  sh a d o w , w h a te v e r  
th e  p ro d u c t . . . V e e g u m  w ill h e lp  re ta rd  
th e  s e tt lin g  o f  p ig m e n ts . W ill im p a r t  
body . W ill s ta b iliz e  e m u ls io n s .

V e e g u m , h ig h ly  r e f in e d  m a g n e s iu m  
a lu m in u m  s ilic a te , fu n c tio n s  as a h y d ro 
p h ilic  co llo id . E as ily  d is p e rs e d  in w a te r, 
w ith o u t so ak in g , V e e g u m  is a lso  a b in d er, 
d is in te g ra to r , f ilm  fo rm e r  an d  o rg a n ic  
g u m  m o d ifie r .

In  fa c t, n a m e  a p h a rm a c e u tic a l, co s 
m e tic  o r  in d u s tr ia l fo rm u la t io n  p ro b le m  
an d  o n e  o r  m o re  g ra d e s  o f V e eg u m  can  
p ro b a b ly  h e lp  you res o lve  it.

W o rrie d  a b o u t o d o r, ta s te , toxic ity?  
V e e g u m  is o d o rless , ta s te le s s , no n -to x ic !

For s a m p le s  an d  m o re  in fo rm a tio n  
a b o u t th e  V e e g u m  fa m ily  o f  p ro d u c ts , fill 
o u t th e  c o u p o n  be low , a tta c h  it to  y o u r  
le tte rh e a d , an d  re tu rn  it to  us.

R. T. VANDERBILT COMPANY, INC.
Specialties Dept., 230 Park Ave., N.Y. 17,N.Y.

Please send information on VEEGUM for use in 
the following products:_____________________

I would also like a sample of the VEEGUM grade 
best suited for the product(s) indicated above.□

NAME----------------------------------------------------

TITLE ___________________________________
M-4-F



HAIR PREPARATIONSRE-ELECTRIC SHAVE LOTIONS

G R EA SELESS
with Plymouth Isopropyl Esters
C hem ists find P lym outh  Isopropyl Esters increasingly useful in 
a w id e  range o f  cosm etic  and pharm aceutical products.

T h ese  colorless, odorless, stable esters are not on ly  h igh ly efficient 
em ollients and penetrants, greaselessness makes them  particularly 
su itable substitutes for  m ineral oils in bath  oils, pre-electric  
shave lotions and hair preparations.

P lym ou th  Isop rop y l Esters perform  w ell as w etting  or spreading 
agents in p igm en ted  cosm etic  products. As a “ cosm etic  solvent 
Isop rop y l Esters are far m ore effective  than m ineral or vegetab le  oils.

ISOPROPYL MYRISTATE • ISOPROPYL PALMITATE • ISOPROPYL STEARATE
E a ch  o f  our Isop rop y l Esters offers specific characteristics. If you  
w ou ld  like to investigate their advantages, mail the cou p on  b e low  
for  sam ples. As exp erienced  custom  p roducers o f  fatty  acid  
esters, w e  w e lcom e  inquiries con cern in g  your special requirem ents.

i
1 Please send me a sample of □  Isopropyl Myristate 
l Q  Isopropyl Palmitate, □  Isopropyl Stearate

PAR S OT¥ S — PLYMOUTH
D iv is io n  o f

S . B . P E N I C K  &  C O M P A N Y
100 Church Street, N ew  York 8, N .Y .

NAME____

COMPANY.

ADDRESS.

CITY. .ZO N E_________ STATE .
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SINCE 1820

Roure-Bertrand Fils. Grasse, and Justin Dupont, 
Argenteuil, France, as well as their facilities in North 
Africa, India, the Far East and South America, have 
for decades been prime processors of basic ingredients for 
the perfumers of the world.

Their creative genius is attested by the many fragrances 
that are proven international successes. These formula
tions have earned for our laboratory technicians both 
here and abroad an inspiring accolade of confidence.

Roure-Dupont, Inc. technical staff 
is in a position to put its vast international facilities 
and know-how at your disposal.

ROURE-DUPONT, INC.
Sole Agents for the United States and Canada for 

ROURE-BERTRAND FILS et JUSTIN DUPONT. Paris. Grasse

3ÓÓ Madison Avenue, New York
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T h io ch e m ica ls
fo r  the
C o sm e tic  C h em ist

|  Ammonium Thioglycolate 
Monoethanolamine Thioglycolate 
Thioglycolic Acid

|  D L - T D P
Dilaurylthiodipropionate

|  Thiodipropionitrile

V ' -v  ̂ ■

S t a n t o n  S a l e s  C o .
21 4  M ain  St. 

Hackensack , N. J .

M c N e r n e y  P r o d u c t s  C o r p .
9829  Everest St. 

D ow ney ,  Ca l .

H A L B Y  P R O D U C T S  CO. ,  Inc.
WILMINGTON 99, DEL.
'phone: (302) O Lym p ia  6-5428

Th iog lyco lic  & T h iod ip rop ion ic  Acids & D eriva tives



THE NINTH SPECIAL AWARD 
May 8, 1963

Hotel Biltmore, New York City

D uring the a n n u a l m e e t in g , M r . L e ste r  C o n r a d , P r e s id e n t  o f  th e 
S o c ie ty  o f  C o s m e t ic  C h e m ists , p re se n te d  th e  S p ec ia l A w a r d  fo r  1962 to  
D r . J e ro m e  G ross  fo r  achievement in basic studies of the structure, function, 
reactivity and genesis of collagen.

T h is  A w a r d  is m a d e  p o ss ib le  th ro u g h  th e c o n t in u e d  in terest a n d  s u p p o r t  
o f  th e fo llo w in g  m a n u fa c tu re rs , su p p lie rs , te s t in g  la b o r a to r ie s  a n d  o th e r  
co m p a n ie s  in a jo i n t  e ffo r t  to  p r o m o te  a n d  e n co u ra g e  b a s ic  research  in
co s m e t ic  s c ie n ce :

Aerosol Research Corp. 
Aerosol Techniques, Inc. 
Alcolac Chemical Corp. 
American Chicle Co. 
American Cholesterol 

Products
American Lecithin Co., Inc. 
American Perfumer & Aro

matics
Ansbacher Siegle Co.
Atlas Chemical Industries 
Avon Products, Inc.
Bareco Wax Co.
G. Barr & Co.
Beauty Counselors, Inc. 
Hazel Bishop, Inc.
Bonne Bell, Inc.
John H. Breck, Inc. 
Bristol-Myers Co.
Camilli, Albert and Laloue, 

Inc.
Carlova, Inc.
Carter Products, Inc. 
Charabot & Co., Inc. 
Charles o f the Ritz, Inc. 
Chesebrough-Ponds, Inc. 
Antoine Chiris Co., Inc. 
Colgate-Palmolive Co. 
Jacqueline Cochran 
Commercial Solvents Corp. 
Cosmetic Laboratories, Inc. 
Coty, Inc.
Croda, Inc.
Helene Curtis Industries, 

Inc.
Les Parfums de Dana, Inc. 
DeLaire, Inc.

Frances Denney 
Distillation Products In

dustries
Dodge & Olcott, Inc.
Dow Corning Corp. 
Dragoco, Inc.
Monroe F. Dreher, Inc.
E. F. Drew & Co., Inc.
E. I. du Pont de Nemours 

& Co., Inc.
Duveen Soap Corp.
Emery Industries, Inc. 
Enjay Chemical Co.
Evans Chemetics, Inc. 
Eyelet Specialty Co.
Max Factor & Co.
Felton Chemical Co., Inc. 
Fine Organics, Inc. 
Firmenich & Co.
Fleuroma, Inc.
Florasynth Laboratories, 

Inc.
Fluid Chemical Co., Inc. 
Fritzsche Bros., Inc. 
Gar-Baker Laboratories, 

Inc.
Geigy Industrial Chemicals 
General Chemical Co. 
General Mills
Givaudan-Delawanna, Inc. 
Goldschmidt Chemical 

Corp.
Goodrich Chemical Co. 
Goubaud de Paris, Inc. 
Dorothy Gray, Limited 
A. Gross & Co.
Halby Chemical Co., Inc.

Hazelton Laboratories, Inc. 
The Hewitt Soap Co., Inc. 
Houbigant Sales Corp.
Int’l Flavors & Fragrances, 

Inc.
The Andrew Jergens Co. 
Johnson & Johnson 
Knapp Products, Inc.
H. Kohnstamm & Co., Inc. 
Kolar Laboratories, Inc. 
Kolmar Laboratories, Inc.
B. H. Kreuger, Inc.
Lady Esther Div. Chemway 

Corp.
The Lanaetex Products, 

Inc.
Estee Lauder Cosmetics 
Lautier Fils, Inc.
Leberco Laboratories 
Theodor Leonhard Wax Co. 
George Leuders & Co., Inc. 
Lever Brothers 
Morris L. Levinson 

Foundation, Inc.
Lipo Chemicals 
Luzier, Inc.
Malmstrom Chemical Corp. 
J. Manheimer 
Maradel Products, Inc. 
Charles Mathieu, Inc.
Mearl Corp.
Meer Corporation 
The Mennen Co.
M. Michel
Miranol Chemical Co.
Mona Industries, Inc. 
Morton Mfg. Corp.

417
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Nethercutt Laboratories 
Norda Essential Oil & 

Chemical Co.
Noville Essential Oil Co., 

Inc.
Nyanza Color Co.
Orbis Products Corp.
Frank Orlandi
Ottawa Chemical Co., Inc.
Pacquin, Inc.
Paris Cosmetics 
M. W. Parsons-Plymouth, 

Inc.
S. B. Penick & Co. 
Pennsylvania Refining Co. 
Perry Bros., Inc.
Chas. Pfizer & Co., Inc. 
Polak’s Frutal Works, Inc. 
Polarome Mfg. Co., Inc. 
Precision Valve Corp. 
Private Label Cosmetic Co., 

Inc.
Procter & Gamble Co. 
Reheis Co., Inc.

Rejuvia Beauty Labora
tories

Revlon, Inc.
Caryl Richards, Inc.
Risdon Manufacturing Co. 
R.I.T.A. Chemical Co. 
Robeco Chemicals, Inc.
P. Robertet, Inc. 
Robinson-Wagner Co., Inc. 
Roubechez, Inc.
Roure duPont Co.
Helena Rubenstein
L. A. Salomon & Bro., Inc.
Sandoz, Inc.
Scher Bros. Chemical Co. 
Schimmel & Co., Inc. 
Scovili Mfg. Co.
Sears, Roebuck & Co. 
Schuylkill Chemical Co. 
Sheffield Tube Corp.
Shell Chemical Co.
Shulton, Inc.
Standard Aromatics, Inc.

Stepan Chemical Co. 
Strand Cosmetics, Inc. 
Synfleur Scientific Labora

tories, Inc.
Syntex Labs.
Testkit Laboratories 
Texas Pharmacal Co. 
Thomasset Color, Inc.
The Toni Company 
Treplow Chemical Co. 
Ungerer & Co., Inc.
Valve Corp. o f America 
R. T. Vanderbilt Co., Inc. 
Van Dyk & Co., Inc.
Albert Verley & Co. 
Wallerstein Co.
Warner Lambert Research 

Institute
The Wella Corporation 
Whittaker, Clark and 

Daniels, Inc.
Witco Chemical Co., Inc. 
Yardley o f London, Inc.



J E R O M E  G R O S S ,  M .D .

A Eulogy by T h o m a s  B .  F i t z p a t r i c k ,  M.D.*

D r. Jerome G ross m ig h t  b e  sa id  to  h a v e  a o n e -tr a c k  scientific 
m in d . O n ly  tw o  o f  h is fo u rs co re  p u b lica t io n s  h a v e  not been  c o n c e rn e d  
w ith  so m e  a s p e c t  o f  th e b io lo g y  o f  c o n n e c t iv e  tissu e . H e  has a d o p te d  o n e  
o f  w h a t I  lik e  to  th in k  are tw o  ty p e s  o f  a p p ro a ch e s  to  s c ie n tific  in v e s t ig a 
t io n : (1 ) to  d e v e lo p  o r  b e c o m e  h ig h ly  sk illed  in a te ch n iq u e  a n d  th en  use 
it to  s o lv e  m a n y  a n d  d iv e rse  p r o b le m s ; (2 ) a n o th e r  a p p ro a ch  a n d  th e o n e  
th a t  D r .  G ro ss  has used  is to  c o n c e n tr a te  on  a s u b je c t  a n d  to  a p p ly  all 
e x is t in g  te ch n iq u e s , o r  d e v e lo p  n ew  on es , b u t  s t u b b o r n ly  to  p u rsu e  th e 
o n e  s u b je c t . T h e  e le c tr o n  m icr o s c o p is ts  are e x a m p le s  o f  th e first ty p e  o f  
a p p ro a ch , a n d  D r . G ro ss  is a su p e rb  e x a m p le  o i th e s e c o n d  ty p e . H e  has 
e m p lo y e d  m a n y  a n d  d iv e rse  te ch n iq u e s  in c lu d in g  e le c tro n  m ic r o s c o p y , 
b io ch e m ic a l a n d  p h y s ica l c h e m is try  a n d  d e v e lo p m e n ta l b io lo g y  to  un 
ra v e l th e c o m p le x it ie s  o f  th e b io sy n th e s is  o f  co lla g e n .

E a r ly  in  h is ca reer , D r . G ro ss  w as fo r tu n a te  to  be  g u id e d  b y  o n e  o f  th e 
p io n e e r  m o le cu la r  b io lo g is ts , P r o fe sso r  F ra n cis  O . S c h m itt  o f  th e  D e p a r t 
m e n t  o f  B io lo g y , M a ss a c h u s e tts  In s t itu te  o f  T e c h n o lo g y . T o g e th e r  w ith  
P r o fe sso r  S c h m it t , J . H . H ig h b e rg e r  a n d  o th e rs  he ca rr ied  o u t  a c o m p r e 
h e n s iv e  series o f  s tu d ies  on  th e  b io p h y s ica l a n d  b io ch e m ic a l p ro p e rt ie s  o f  
co lla g e n . T h e s e  in v e s tig a to rs  d e s cr ib e d  th e s tru ctu re  a n d  c o m p o s it io n  
o f  th ree  fo rm s o f  c o lla g e n  a n d , a fte r  c h a ra cte r iz in g  a k in e tic  u n it  d e s ig n a te d  
“ t r o p o c o lla g e n ,”  su b s e q u e n tly  d e fin ed  th e  p a tte rn s  o f  a g g re g a tio n  o f  
t r o p o c o lla g e n  in th ese  th ree  fo rm s  a n d  th e v a r io u s  fa c to r s  w h ich  d e te r 
m in e  th e  in te r c o n v e r t ib il ity  o f  th ese  fo rm s . T h e s e  s tu d ies  are g e n e ra lly  
reg a rd e d  as a s ig n ifica n t c o n tr ib u t io n  in th e fie ld  o f  m o le cu la r  b io lo g y .

H is  m a jo r  o b je c t iv e  has been  to  re la te  his research  on  th e b io sy n th e s is  
o f  c o lla g e n  to  g ro w th , d e v e lo p m e n t , r e g e n e ra tio n , a g in g , a n d  to  ce rta in  
d isease  p rocesses  in m a n . A lth o u g h  D r . G ro ss  is a p h y s ic ia n , he d o e s  n o t  
d ir e c t ly  care  fo r  the s ic k ; y e t  th e  resu lts  o f  h is research  m a y  p r o fo u n d ly  
a ffe c t  p a t ie n t  ca re . A s  a p h y s ic ia n -s c ie n t is t , h e  serv es  as a lin k  b e tw e e n  
th e  p a t ie n t  a n d  th e  m o le cu le . A s  a sc ie n tis t , he fo cu ses  on  d e v e lo p in g  
c o n c e p ts  o f  c o lla g e n  b io sy n th e s is  a n d  its c o n t r o l ;  as a p h y s ic ia n  he is 
p o la r iz e d  to  th e p a t ie n t  w ith  d isease  b e ca u se  his la b o r a to r y  is in te g ra te d  
in a la rge  genera l h o sp ita l. H e  c a n n o t  fo r g e t  th e m a im e d  o r  d y in g  p a tie n ts

* Harvard Medical School, Cambridge, Mass.
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Mr. Lester Conrad (1.), President o f the Society o f  Cosmetic Chemists, presents the Special 
Award for 1962 to Dr. Jerome Gross (r.).

w ith  c o n n e c t iv e -t is s u e  d isease  b e ca u se  th e y  su rrou n d  h im . H e  w o u ld  be 
th e  first to  agree th a t  d isease  ex p o se s  th e secrets  o f  the n orm a l b io lo g y .

C h a rles  D a rw in  in assessin g  h is ow n  su ccess  as a m a n  o f  s c ie n ce  a t 
tr ib u te d  his a ch ie v e m e n ts  to  “ c o m p le x  a n d  d iv e rs ifie d  m e n ta l q u a litie s  and  
c o n d it io n s .”  A m o n g  th ese  h e lis te d  as th e m o s t  im p o r ta n t : “ lo v e  o f  
s c ie n ce — u n b o u n d e d  p a tie n ce  in lo n g  re fle c t in g  on  a n y  s u b je c t— in d u stry  
in  o b s e rv in g  an d  c o l le c t in g  fa c ts — a n d  a fa ir  sh are  o f  in v e n tio n  as w e ll as 
c o m m o n -s e n s e .”  T h e s e  a p t ly  d e s cr ib e  D r . G ro ss , a n d  I c o n g ra tu la te  
y o u r  S o c ie t y  on  g iv in g  h im  th is S p ec ia l A w a r d . W e  are all p r o u d  o f  h im  
a t H a r v a r d .



GUESSING IN BIOLOGY
Acceptance of the Special Award

By J e r o m e  G ross , M.D.*

M y s e n s e  ot p lea su re  a n d  o f  su rp rise  w ere  e q u a lly  g re a t  on  lea rn in g  
o f  th is a w a rd  y o u  h a v e  g iv e n  m e. I t  is a v e r y  s a t is fy in g  fee lin g  to  k n o w  
th a t  th e  w o rk  o n e  is d o in g  in a h ig h ly  sp e c ia liz e d  an d  se e m in g ly  n a rrow  
area  has e v o k e d  in te re s t in to t a lly  u n e x p e c te d  q u a rters . I h a v e  a lso  n o te d  
th a t  a d is t in g u ish e d  c o m p a n y  o f  in v e s t ig a to rs  has r e ce iv e d  th is a w a rd , 
a n d  I  am  h o n o r e d  to  be  lis ted  a m o n g  th em . I t  is c lear  th a t  th e in te lle c tu a l 
a n d  s c ie n tific  in terests  o f  y o u r  S o c ie ty  e x te n d  w ell b e y o n d  th e con fin es  o f  
c o s m e t o lo g y .

W h e n  a m a n  is g iv e n  th e  p r iv ile g e  o f  sp e a k in g  fo r  fifteen  m in u te s  to  an 
in te llig e n t c a p t iv e  a u d ie n ce  on  a s u b je c t  o f  h is ow n  ch o o s in g , th e re 
s p o n s ib ility  is c o n s id e r a b le  a n d  th e o p p o r t u n it y  ch a lle n g in g . T h e  ea sy  
w a y  o u t  is to  d iscu ss  o n e ’ s o w n  w o rk . In s te a d , I  w ill ta k e  a r isk  a n d  p ose  
as a c ry s ta l b a llg a ze r , fo c u s in g  on  a se le c te d  area .

T h e  w o r d  is o u t  th a t  th e n ear fu tu re  w ill w itn ess  e x p lo s iv e  a d v a n ce s  in 
b io lo g y  c o m p a ra b le  w ith  th ose  in n u c le a r  p h y s ic s . T h is  m a y  w e ll be  tru e. 
T h e  ra p id  a d v a n ce s  in a n a ly t ica l te c h n iq u e s , b o th  p h y s ic a l a n d  ch e m ica l, 
w h ich  can  be  a p p lie d  d ir e c t ly  to  b io lo g ic a l sy stem s h a v e  p r o d u c e d  g ia n t 
str id es  in ou r  k n o w le d g e  o f  th e  s tru c tu re  a n d  fu n c t io n  o f  th e su b s ta n ce s  
c o n tr o ll in g  h e re d ity , in th e d e ta ile d  p a th w a y s  o f  sy n th es is  fo r  b o th  sm all 
a n d  la rge  b io lo g ic a lly  im p o r ta n t  m o le cu le s , a n d  in o u r  u n d e r s ta n d in g  o f  the 
s tru c tu re  a n d  in te ra c tio n s  b e tw e e n  la rg e  m o le cu le s  su ch  as e n z y m e s  an d  
tissue p r o te in s , w h ich  are a t th e r o o t  o f  p h y s io lo g ic a l  fu n c t io n . O u r  new  
k n o w le d g e  o f  th e  in tim a te  s tru ctu re  o f  ce lls an d  tissues d o w n  to  th e m o le c 
u la r  le v e l is p e r m it t in g  us to  m a k e  d ir e c t  c o rre la t io n s  b e tw e e n  c o n tr o lle d  
tes t tu b e  e x p e r im e n ts  a n d  th e re la te d  ch e m ica l r e a c tio n s  w ith in  th e ce lls . 
T h e  g re a t  a d v a n c e s  in ou r  k n o w le d g e  o f  th e c h e m is try  o f  b a cte r ia  are 
p r o v id in g  c o n s id e r a b le  in s ig h t in to  th e  m e ch a n ism s  w h ich  reg u la te  s y n 
thesis a n d  g ro w th .

In  m y  o p in io n , th ese  a d v a n c e s  are th e m se lv e s  th e  to o ls  to  be  u sed  in 
m a k in g  p o s s ib le  th e  n e x t  b io lo g ic a l g ia n t s tep . M y  ow n  c ry s ta l b a ll, 
a lo n g  w ith  th a t  o f  o th e rs , p r o je c t s  an im a g e  o f  developmental biology, 
th e fie ld  o f  s t u d y  w h ich  ex a m in es  th e changes in s tru c tu re  a n d  fu n c t io n

* Massachusetts General Hospital, Boston 14, Mass.
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o f  an o rg a n ism  fr o m  its b irth  to  its  d e a th . T h is  fie ld  o f  s t u d y  n o t  o n ly  
e n co m p a sse s  e m b r y o lo g ic  d e v e lo p m e n t  b u t a lso  sen escen ce . I h a v e  a 
s tro n g  fee lin g  th a t th e p rocesses  w h ich  o p e r a te  in a g in g  m a y  be  m ore  
c le a r ly  m a n ife s t  in e a r ly  d e v e lo p m e n t  b u t  h a v e  been  o b s cu r e d  b y  o u r  
h ig h ly  p r e ju d ic e d  m o d e s  o f  th in k in g . I t  w e can  b u t u n d e rs ta n d  h o w  an 
org a n ism  ch a n g e s  its fo rm  a n d  fu n c t io n  w ith  t im e  w e  sh o u ld  learn  m o r e  o f  
th e  n a tu re  o f  c o n g e n ita l m a lfo r m a t io n s , o f  th e  c r ip p lin g  d e fo r m it ie s  o f  
c h ro n ic  d isease , th e m ech a n ism  o f  h ea lin g  a n d  reg en era tion  a n d  p e rh a p s  th e 
tru e n atu re  o f  a g in g  p rocesses .

T h e  v a s t  d e s cr ip t iv e  k n o w le d g e  a c c u m u la te d  d u rin g  th e p a s t  h u n d re d  
y e a rs  co n c e rn in g  th e  e m b r y o n ic  d e v e lo p m e n t  o f  a v a r ie ty  o f  a n im a ls , 
p lu s  th e w e a lth  o f  d a ta  o b t a in e d  fro m  m o re  r e ce n t  e x p e r im e n ta l e m b r y 
o lo g y , p r o v id e  th e  im p o r ta n t  b io lo g ic  p r o b le m s  to  b e  w o rk e d  b y  th e  m od ern  
to o ls  o f  m o le cu la r  g e n e t ics , p h y s ic a l c h e m is try , m e t a b o lic  c h e m is try , 
tissu e fine s tru c tu re  a n a ly s is , a n d  o th e r  r a p id ly  a d v a n c in g  d isc ip lin es .

A m o n g  th e  m a n y  e x c it in g  e m b r y o lo g ic a l p r o b le m s  h a n g in g  lik e  n ear 
r ip e  p lu m s  I w o u ld  lik e  to  d iscu ss  th ree  v e r y  b r ie fly . I t  w as o b s e r v e d  m o re  
th an  fo r t y  y ea rs  a g o  th a t  i f  th e se v e ra l tissu e  la yers  o f  a v a r ie ty  o f  o rg a n s , 
su ch  as e p id e rm is  a n d  d erm is  o f  th e sk in , w ere  c le a n ly  se p a ra te d  an d  
a llo w e d  to  g ro w  in d e p e n d e n t ly  in tissu e cu ltu re  th e y  u n d e rw e n t d e d if 
fe re n t ia t io n  to  a ra th e r  n o n d e s c r ip t  a p p e a r in g  ce ll la y e r . H o w e v e r ,  i f  
th e  tw o  ce ll ty p e s  w e re  p la c e d  in c o n t a c t  w ith  e a ch  o th e r  th e y  w o u ld  re v e r t  
b a c k  to  th e ir  o r ig in a l fo rm  a n d  fu n c t io n , a n d  th e w h o le  cu ltu re  w o u ld  th en  
resem b le  th e  o rg a n iz a tio n  o f  th e o r ig in a l c o m p le x  o rg a n . T h is  w as sh ow n  
m o s t  d r a m a t ica lly  in g la n d u la r  tissu e w h ere  th e se p a ra te d  d u c t  g la n d s  in 
cu ltu re  g ro w  o u t  as a th in  fla t la y e r  o f  ce lls . U p o n  a d d in g  b a c k  th e 
c o n n e c t iv e  tissu e th e y  im m e d ia te ly  g r o w  in to  a series o f  tu b es  a n d  lo b u le s  
n e a r ly  id e n t ica l w ith  th e  o r ig in a l g la n d u la r  o rg a n . I t  has been  d e m o n 
s tra te d  b y  the in te r p o s it io n  o f  a b a rr ier  su ch  as a fine p o r e d  filter  b e tw een  
th e  e p ith e lia l a n d  c o n n e c t iv e  tissue ce lls  th a t  so m e  as y e t  u n k n o w n  ch e m ica l 
su b s ta n ce s  pass fr o m  th e c o n n e c t iv e  tissu e to  th e d u c t  ce lls  a n d  in d u ce  
th em  to  d iffe re n t ia te . T h is  ty p e  o f  e x p e r im e n t  has been  p e r fo rm e d  in 
in n u m e ra b le  w a y s . W h o le  y o u n g  d e v e lo p in g  e m b r y o s  h a v e  b een  c o m 
p le t e ly  ta k en  a p a rt , th e  ce lls  d is s o c ia te d  fr o m  e a ch  o th e r  b y  ch e m ica l 
m ea n s  to  fo rm  a su sp en s ion  a n d  th e s c r a m b le d  ce lls  p ip e t te d  in to  a cu ltu re  
m e d iu m . In  th e m o s t  in cre d ib le  w a y  th ese  ce lls  u n s cra m b le d  th em se lv es  
to  r e p ro d u c e  a w e ll-o r g a n iz e d  d e v e lo p in g  e m b r y o . T h e  e x p e r im e n t has 
b een  ca rr ie d  e v en  fu rth e r . T h e  w e ll-d e v e lo p e d  k id n e y  o f  a h a tc h e d  c h ic k  
h as been  d is s o c ia te d  in to  su sp en s ion s  o f  its in d iv id u a l ce lls  a n d  sa m p les  
o f  th ese  ce ll su sp en s ion s  c u lt iv a te d  u p o n  th e  m e m b ra n e s  o f  an e m b r y o  
c h ic k . W ith in  d a y s  th ese  ce lls  re a sso c ia te d  th e m se lv e s  in to  th e  h ig h ly  
sp e c ific  o rg a n iz a tio n  r e co g n iz a b le  as a c h ic k  k id n e y . T h e  m e ch a n ism  
w h e r e b y  th is ty p e  o f  r e m a rk a b le  ce ll so r t in g  a n d  sp o n ta n e o u s  r e co n s tru c 
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tion  o f  an o rga n  can  o c c u r  rem ain s s h ro u d e d  in m y s t e r y  a t th is t im e . H o w 
e v e r , on  th e m o le cu la r  lev e l w e are lea rn in g  r a p id ly  th e m ech a n ism  w h e re b y  
p o p u la t io n s  o f  la rge  m o le cu le s  seek  e a ch  o th e r  o u t  in th e test tu b e  a n d  
u n d er  th e in flu en ce  o f  k n o w n  p h y s ic a l c h e m ica l fo r ce s  a ssoc ia te  in th e  fo rm  
o f  a fa b r ic  c h a ra cte r is t ic  o f  th e n a t iv e  tissue. T h e  p o ss ib le  fu tu re  im p lic a 
tion s  o f  th ese  e x p e r im e n ts  are c lea r  a n d  e x c it in g . T h e y  sh o u ld  g iv e  us 
im p o r ta n t  in s ig h t in to  th e  fo r ce s  a n d  fa c to r s  re sp o n s ib le  fo r  g ro w th , 
fo r m , sp e c ia liz e d  d e v e lo p m e n t , a n d  th e  a b e rra t io n s  in th e p rocesses .

I t  has b een  w ell k n o w n  fo r  se v e ra l h u n d red  y ea rs  th a t  ce rta in  v e rte b ra te s  
can  reg en era te  lo s t  lim b s . In  1768 th e  c o m p le te  re g e n e ra tio n  o f  th e 
a m p u ta te d  lim b s  o f  th e  sa la m a n d e r  w as d e s cr ib e d  in d e ta il, a n d  s in ce  
th a t  t im e  lib ra ries  h a v e  been  filled  w ith  p u b lish e d  e ffo rts  to  d e te rm in e  w h y  
th e a m p h ib ia n  can  reg en era te  a l im b  w ith  a f iv e -fin g e re d  h a n d  c o m p o s e d  o f  
b o n e s , jo in t s ,  te n d o n s , lig a m e n ts , m u scles , n e rv e  a n d  sk in , w h ereas  m a m 
m als c a n n o t . In  th e la st few  y ea rs  th ere  has b een  a n ew  b u rst o f  a c t iv it y  
in th is  fie ld  o f  s tu d y  a n d  n ew  o p t im is m  w ith  re g a rd  to  th e p o s s ib ility  o f  
e v e n tu a lly  lea rn in g  h o w  to  reg en era te  fu n c t io n a l stru ctu res  in m a m m a ls .

A  th ird  area  o f  c o n s id e ra b le  in te re s t has to  d o  w ith  th e m a n n e r  in w h ich  
an a n im a l re m o d e ls  his tissu es d u rin g  g ro w th  a n d  d e v e lo p m e n t . I t  is 
c lea r  th a t  th e  s tru c tu ra l ch a n g es  in org a n s  su ch  as b o n e  a n d  sk in  d u r in g  
e m b r y o n ic  g ro w th , m a tu ra tio n  a n d  sen escen ce  in v o lv e  a c o n t in u o u s  p rocess  
o f  n ew  sy n th es is  o f  s tru ctu ra l e le m e n ts , th e ir  d e p o s it io n  in  a h ig h ly  
o r g a n iz e d  fa sh ion  a n d  th e ir  r e m o v a l, a ll s y n ch ro n iz e d  in tim e  a n d  sp a ce  
in su ch  a w a y  as to  p r o v id e  c o n t in u o u s  c h a n g in g  sh ap e  w ith o u t  loss o f  
fu n c t io n . In  o r d e r  to  s t u d y  th is  p ro ce ss  m o s t  e ff ic ie n tly , o n e  h u n ts  u p  
a n d  d o w n  th e  a n im a l k in g d o m  fo r  th e b e s t  s u b je c t  to  use. P e rh a p s  th e 
m o s t  d r a m a tic  e x a m p le  o f  r e m o d e lin g  is to  be  fo u n d  in th e tra n s fo rm a tio n  
o f  th e lo w ly  p o ly w o g  in to  a fr o g  u n d er  th e  in flu en ce  o f  the th y r o id  g la n d . 
T h e  b u ll fr o g  ta d p o le  o v e r  a p e r io d  o f  tw o  y ea rs  g row s to  an a v e ra g e  len g th  
o f  six  to  e ig h t  in ch es , o f  w h ich  th e lo n g  m u scu la r  ta il a c c o u n ts  fo r  tw o -  
th ird s  his le n g th . D u r in g  s p o n ta n e o u s  m e ta m o rp h o s is  in d u ce d  b y  th e 
o u tp o u r in g  o f  e n d o g e n o u s  th y r o id  h o rm o n e , o r  b y  artific ia l in d u ct io n  
th ro u g h  th e a d d it io n  o f  th e  h o rm o n e  to  th e a q u a riu m  w a te r , th e  en tire  
ta il m a y  b e  r e so rb e d  w ith in  tw o  w eek s , th e  fo u r  legs w ill e r u p t  a lm o st  
o v e rn ig h t  a n d  g ro w  a t a fa n ta s t ic  ra te , th e  g ills  w ill b e  c o m p le t e ly  re so rb e d  
a n d  r e p la c e d  b y  lu n g s , th e  m o u th  ch a n g e  in sh ap e  fro m  a sm a ll r o u n d  h o le  
to  a b r o a d  g a p in g  slit  a n d  th e ey es  m o v e  fro m  th e sides to  th e to p  o f  the 
h ead . T h e  en tire  c o lo ra t io n  o f  th e  a n im a l sk in  w ill ch a n g e . D u r in g  the 
tim e  w h en  th e  skin  is b e in g  r a p id ly  r e so r b e d  in th e ta il it  is b e in g  th ick e n e d  
o v e r  th e b o d y  w ith  in crea sed  co lla g e n  fo r m a t io n  in th e d erm is  a n d  th e 
ra p id  g ro w th  o f  la rg e  m u cu s  g la n d s  in th e  ep id e rm is . T h u s , sk in  in tw o  
d iffe re n t reg ion s  o f  th e  a n im a l w ill b e h a v e  e n t ir e ly  d iffe r e n t ly  t o  th e  s t im 
u lu s o f  a sing le  h o rm o n e . W e  se le c te d  th e m e ta m o rp h o s in g  fr o g  ta d p o le
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fo r  s tu d y  b e ca u se  it  rep resen ts  a h ig h ly  e x a g g e r a te d  e x a m p le  o f  th e sa m e 
ty p e  o f  ch a n g es  w h ich  ta k e  p la ce  d u r in g  th e e m b r y o n ic  g ro w th  a n d  m a tu ra 
tion  p ro ce sse s  in  h u m a n  b e in g s . H e re  in th e ta d p o le  w e  can  s tu d y  th e  
d e ta ile d  c h e m ica l a n d  m o r p h o lo g ic  p rocesses  u n d er  h ig h ly  c o n tro lle d  
e x p e r im e n ta l c o n d it io n s . B y  r e s tr ic t in g  o u rse lv e s  to  o n e  u n iv e rsa lly  
d is tr ib u te d  tissu e c o m p o n e n t , n a m e ly  co lla g e n , w h ich  is in v o lv e d  in all 
re m o d e lin g  p rocesses  in  h igh er  a n im als , w e  h o p e  to  fin d  th ose  p r in c ip le s  
w h ich  are fo llo w e d  in  th e re m o d e lin g  o f  a ll th e  o th e r  s tru c tu ra l e lem en ts .

O n ce  w e  u n d e rs ta n d  th e b a s ic  p r in c ip le s  in v o lv e d  in  a n y  a n im a l sy ste m  
a n d  d e v e lo p  th e n e ce ssa ry  to o ls  fo r  s tu d in g  th ese  p ro ce sse s , w e  h o p e  th a t  w e 
can  in a m u ch  m o re  e f fe c t iv e  a n d  d ir e c t  m a n n e r  e x a m in e  th e  a n a lo g o u s  
p rocesses  in th e  m a m m a l.

W e  are p a in fu lly  aw a re  o f  th e lim ita t io n s  o f  rea son  a n d  m a y  e a s ily  be  
led  b y  n a tu re  d o w n  th e w e ll-k n o w n  g a rd en  p a th . H o w e v e r ,  in  a n y  
in v e s t ig a t iv e  w o rk , it  is w ell w o r th  s h o o t in g  fo r  th e  stars w ith  th e h o p e  
th a t  y o u  a lso  k n o w  h o w  to  k eep  a t lea st a to e n a il on  th e g ro u n d .

A g a in , m y  m a n y  th a n k s  to  y o u  fo r  th is  h a n d so m e  aw a rd .



NOTICE FROM THE EDITOR

T o  th e  R e a d e rs  o f  T he Journal of the Society of Cosmetic Chemists

In  th e p a s t , T he Journal of the Society of Cosmetic Chemists has 
been  d e v o te d  p r im a r ily  to  th e p u b lica t io n  o f  o r ig in a l p a p ers . T h e  la rge  
a m o u n t  o f  c u r re n t ly  p u b lish e d  s c ie n tific  lite ra tu re  p e r ta in in g  to  c o s m e t ic  
c h e m is try  su g gests  th a t  the Journal m ig h t  ren d er  a  fu rth e r  se r v ice  to  its 
read ers  b y  in c lu d in g , fr o m  tim e to  t im e , a r e v ie w  a rtic le . I t  is h o p e d  th a t 
read ers  w ill fin d  u p -to -d a te  r e v ie w  p a p ers  o f  v a lu e .

T h e  g o a l o f  T he Journal of T he Society of Cosmetic Chemists is to  
be  o f  se rv ice  to  a ll w h o  p r a c t ic e  th e sc ie n ce  o f  c o sm e t ic s . In  o r d e r  t o  
fu lfill th is fu n c t io n , th e  Journal w ill a lso  p u b lish  “ P r e lim in a ry  N o t e s ”  
fr o m  w ork ers  in th e fie ld  to  p r o v id e  p r o m p t  p u b lica t io n  o f  s ig n ifica n t re 
su lts . T h e s e  P r e lim in a ry  N o t e s  ca n  be  fo llo w e d  la ter  b y  a m o r e  c o m p le te  
p u b lica t io n  o r  m a y  b e  o f  su ch  a  n a tu re  th a t  th e y  req u ire  n o  fo llo w -u p . 
I t  is s in ce re ly  h o p e d  th a t  p u b lica t io n  o f  sh o r t  p re lim in a ry  te ch n ica l rep orts  
w ill b e  s t im u la tin g  to  th e  read ers a n d  w ill e n co u ra g e  m e m b e rs  o f  th e S o c ie ty  
to  m a k e  fu rth e r  c o n tr ib u t io n s  to  th e Journal. L ik e  all p a p ers , P r e 
lim in a ry  N o t e s  m u st c o n fo r m  to  th e  s ty le  re q u ire m e n ts  fo r  p u b lica t io n  in 
T he Journal of the Society of Cosmetic Chemists (J. Soc. Cosmetic 
Chemists 14,  1 5 7 -9  (1 9 6 3 )) .

I t  w ill c o n t in u e  to  be  th e  p r im a ry  p u rp o s e  o f  the Journal to  p u b lish  
o r ig in a l a n d  c o m p le te  p a p ers  c o n t r ib u t e d  b y  m e m b e rs  o f  th e  S o c ie t y  an d  
o th e r  s c ie n tific  w ork ers . T h e  E d ito r  h o p e s  th a t  th e Journal w ill b e  
s tre n g th e n e d  as a fo ru m  fo r  th e  d is se m in a tio n  o f  sc ie n tific  w o rk  a n d  w ill be  
u sed  b y  c o s m e t ic  ch em ists  fo r  p u b lica t io n  o f  th e ir  resu lts .

¥  ^  <umiirHUiUJfl nunnsifOUfti
«

f l u v m M f i f r m m t t i
%
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T H E  O S M O T I C  B E H A V I O R  O F  H A I R  D U R I N G  
T H E  P E R M A N E N T  W A V I N G  P R O C E S S  A S  

E X P L A I N E D  B Y  S W E L L I N G  M E A S U R E M E N T S

B y  A l b e r t  S h a n s k y , P h . I ) . *

T here are th ree  ty p e s  o f  fo r ce s  w h ich  h o ld  p ro te in  m o le cu le s  in 
g r o u p s : (1 ) c o v a le n t  cross  lin k s , (2 ) e le c tr o s ta t ic  sa lt b r id g es  a n d  (3 ) 
h y d r o g e n  b o n d s . T h e s e  fo r ce s  are la rg e ly  re sp o n s ib le  fo r  th e m e ch a n ica l 
p ro p e rt ie s  e x h ib ite d  b y  p ro te in  fibers. T h e  p ro te in  m o le cu le s  o f  fibers 
su ch  as h a ir  o r  w o o l  h a v e  th e ir  lo n g  d im e n s io n  a lig n e d  w ith  th e  ax is o f  th e 
fib er. T h e  m o s t  im p o r ta n t  fo r ce s  w h ich  h o ld  th ese  lo n g  m o le cu le s  t o 
g e th e r  in b u n d les  are  o f  th e  th ree  ty p e s  d e s cr ib e d  a b o v e .  T h e  first o f  these 
is th e  c o v a le n t  m o le cu la r  cross  lin k  p re se n t in  th e  c y s t in e  resid u es . T h e  
s e c o n d  is th e  sa lt  b r id g e , w h ich  is th e  e le c tr o s ta t ic  a t tr a c t io n  b e tw een  o p 
p o s ite ly  c h a rg e d  s id e  ch a in  g ro u p s  in a d jo in in g  m o le cu le s . F in a lly , th ere 
are  h y d r o g e n  b o n d s  b e tw e e n  th e N — H  a n d  C = 0  g ro u p s  w h ich  are  a lw a y s  
p re se n t in  p ro te in  fib ers . T h e s e  th ree  ty p e s  o f  la te ra l fo r ce s  are  im p o r ta n t  
in d e te rm in in g  th e  m e ch a n ica l p ro p e rt ie s  o f  fib ers , a n d  it  is th e  p u rp o s e  o f  
th is p a p e r  to  r e p o r t  th e  e ffe c t  o f  c o ld  w a v e  rea g en ts  on  th ese  th ree  fo r ce s  as 
c h a ra cte r iz e d  b y  th e  sw e llin g  a n d  d e sw e llin g  p h e n o m e n o n  o f  h u m a n  h air 
fibers.

C o ld  w a v e  lo t io n s  g e n e ra lly  c o n s is t  o f  a p p r o x im a te ly  8 %  a m m o n iu m  
th io g ly c o la te  so lu t io n s  a d ju s te d  w ith  a m m o n ia  to  a  p H  o f  a b o u t  9 .3 . T h e y  
h a v e  th e  c a p a c it y  fo r  b re a k in g  all th ree  ty p e s  o f  b o n d s .

T h e  sw e llin g  o f  h u m a n  h a ir  is a n is o t r o p ic ;  th a t  is, th e  d ia m e te r  ch a n g es  
are  m u c h  la rg er  th an  th e  le n g th  ch a n g e s  (1 ) .  T h e  m o s t  d ir e c t  m e t h o d  o f  
d e te rm in in g  d im e n s io n a l ch a n g es  is to  o b s e r v e  th em  u n d e r  a m icr o s c o p e . 
O th e r  w o rk e r s (2 )  h a v e  u n d e r ta k e n  su ch  m e a su re m e n ts  a n d  h a v e  a r r iv e d  at 
th e  c o n c lu s io n  th a t  n a tu ra l fibers are  so  irreg u la r  a n d  n o n u n ifo rm  a n d  th e 
v o lu m e  ch a n g es  so  sm all th a t  e v en  a la rg e  n u m b e r  o f  m ic r o s c o p ic  m e a su re 
m en ts  w ill u su a lly  fail to  y ie ld  q u a n t ita t iv e  d a ta  o f  g o o d  p re c is io n . N e v e r 
th eless, d ir e c t  m ic r o s c o p ic  m e a su re m e n t has so  m u c h  to  r e co m m e n d  its  use 
th a t  it  w as fe lt  th e  resu lts  o b t a in e d  w o u ld  b e  s ig n ifica n t.

In  g en era l, m ic r o s c o p ic  sw e llin g  m e a su re m e n ts  w e re  m a d e  o n  sh o r t  
len gth s (2 -3  c m .)  o f  se le c te d , n e a r ly -r o u n d  sa m p les  o f  h u m an  h a ir  w h ich  
h a d  a d r y  d ia m e te r  o f  4 0 -6 0  m/i. T h e  sa m p les  w ere  m o u n te d  in  a sm all

* Rilling Dermetics Co., Bridgeport 7, Conn.
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REAGENTS IN REAGENTS OUT

COVER GLASS WITH 
MOUNTED HAIR SAMPLE

MALE THREADED "O " RING FOR 
SEALING COVER SLIP  IN PLACE

Figure 1.— Cell for making swelling measurements.

ce ll (F ig . 1) in to  w h ich  th e p a ssa ge  o f  rea g en ts  c o u ld  be c o n tr o lle d . A ll 
m e a su re m e n ts  w ere  m a d e  w ith  a filar m icr o m e te r  e y e p ie c e  u s in g  a m a g n i
f ica t io n  o f  2 6 0 X .  A n  a v e ra g e  o f  20 r e p e t it iv e  fib er  m ea su rem en ts  w ere  
u sed  fo r  ea ch  e x p e r im e n t.

In  th is s tu d y , th e  c o m p le te  e x p o su re  o f  th e  h a ir  fiber  to  th e  v a r io u s  step s  
o f  c o ld  p e r m a n e n t  w a v in g  w as fo llo w e d  u n d e r  a m ic r o s c o p e , a n d  th e 
d ia m e te r  ch a n g es  w h ich  t o o k  p la ce  w ere  o b s e r v e d . In  th e first e x p e r im e n t, 
a d r y  h a ir  fib er  w as s u b je c t e d  to  th e  u su a l p e rm a n e n t w a v e  p r o ce d u r e  
w ith in  th e ce ll as fo llo w s :

(1 ) w e t  w ith  c o ld  w a v e  lo t io n  fo r  3 m in u tes
(2 ) w a sh  w ith  d e io n iz e d  w a te r  fo r  1 m in u te
(3 ) n eu tra lize  w ith  1 .5 %  H 20 2 fo r  5 m in u tes

T h e  c o ld  w a v e  lo t io n  u sed  h a d  th e fo llo w in g  c o m p o s i t io n :

d e io n iz e d  w a t e r .......................................................................................................................66 .8  g m .
a m m o n iu m  th io g ly c o la te  5 2 % ...................................................................................... 11 .3 g m .
a m m o n ia  2 6 - 2 8 % .................................................................................................................... 3 .0  g m .

T h is  so lu t io n  c o n ta in s  a c o n c e n tr a t io n  o f  8 .6 %  a m m o n iu m  th io g ly c o la te .
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Figure 2.— Regular cold wave process.

In  th e g ra p h  (F ig . 2 ) ,  it  can  be seen  th a t  in th e first th ree  m in u te s  o f  
e x p o su re  to  th e  c o ld  w a v e  lo t io n  th ere  is a  m a rk e d  a n d  sh arp  in crease  in 
fib er  d ia m e te r . H o w e v e r ,  d u r in g  th e  s e c o n d  s te p  o f  r in s in g  a n d  r e m o v a l o f  
th e c o ld  w a v e  lo t io n , th ere  is a fu rth e r  in crease  o f  d ia m e te r  w h ich  is o f  
p a ra m o u n t  s ig n ifica n ce  to  th is s tu d y . T h e  th ird  s te p  o f  n e u tra liz in g  
revea ls  th a t  a n o t ic e a b le  d e sw e llin g  tak es p la ce . T h e  fo llo w in g  e x p la n a 
tion  is p r o p o s e d :

I t  is a lm o s t  a x io m a tic  th a t  in th e  first th ree  m in u te s  a  r a p id  sw e llin g  
o c cu rs , d u e  to  th e ru p tu re  o f  th e th ree  b o n d  fo r ce s  in th e  fib ra l s tru c tu re . 
H o w e v e r ,  th e  a d d it io n a l sw e llin g  w h ich  ta k es p la ce  u p o n  r e m o v a l o f  the 
c o ld  w a v e  lo t io n  can  o n ly  be  d u e  to  so m e  ex tern a l fo r ce  in flu e n c in g  th e 
p h y s ica l s ta te  o f  th e  fib er , a n d  it  is b e lie v e d  th a t  th is fu rth er  in crea se  in 
sw e llin g  is d u e  to  o s m o t ic  p ressu re.

T h e  c o ld  w a v e  lo t io n  w h ich  is a p p lie d  to  th e h a ir  p e n e tra te s  th e  fiber 
a n d  in itia tes  a sw e llin g  a c t io n  b y  a b s o r p t io n  (3 ) .  T h e  e n v ir o n m e n t  
su rro u n d in g  th e  h a ir  fib er  co n s ists  o f  th e a m m o n iu m  sa lt  o f  th io g ly c o lic  
a c id . A ft e r  p e n e tra t io n  in to  th e  h a ir  sh a ft , th e  sa lt  c o n t e n t  is o f  eq u a l
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c o n c e n tr a t io n  on  th e o u ts id e  o f  th e  h a ir  as w ell as the in sid e . W h e n  th e 
c o ld  w a v e  lo t io n  is r in sed  o f f  th e  h a ir  w ith  w a te r , th ere  is an o b v io u s  d e 
crease  in sa lt c o n c e n tra t io n  o u ts id e  o f  the hair. H o w e v e r ,  th e sa lt c o n 
ce n tra tio n  rem ain s c o m p a r a t iv e ly  h igh er  on  th e in sid e  o f  the hair. T h e 
o r e t ic a lly , th e h a ir , a c t in g  as a se m i-p e rm e a b le  m e m b ra n e , p e rm its  the 
n a tu ra l tra v e l o f  w a ter  from  th e o u ts id e  o f  the hair (th e  less c o n c e n tr a te d  
area ) to  th e in sid e  o f  th e h air (th e  m o re  c o n c e n tr a te d  a re a ). In  o rd e r  to

70 -- 

60 
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40 

30 

20 
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Figure 3.— Difference in swelling rates due to equalizing osmotic pressure during rinsing.

p r o v e  th a t th is th e o re tica l c o n d it io n  ex ists , an e x p e r im e n t  w as p e r fo rm e d  
u s in g  v a r io u s  c o n c e n tra t io n s  o f  sa lt so lu t io n s  as th e  r in s in g  m e d iu m . 
T h e  p u rp o se  in d o in g  th is w as to  see w h e th e r  th e osm osis  o f  flu id  in to  th e 
fib er  a n d  su b s e q u e n t  sw e llin g  c o u ld  b e  a v o id e d .

In  F ig . 3 , it  can  be  seen  th a t  th e  u su a l a m o u n t  o f  sw e llin g  ta k es p la ce  
w ith in  th e first th ree  m in u te s . A t  th is m o m e n t , th e c o ld  w a v e  lo t io n  is 
r in sed  fro m  th e h a ir  fo r  o n e  m o re  m in u te  w ith  d e io n iz e d  w ater . A s  can
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be seen from the graph, this rinsing results in an additional swelling. 
Rinsing with a 1% NaCl solution showed no appreciable change from 
rinsing with water alone. Since the cold wave lotion used had a concentra
tion of salt of 8.6%, a 10% XaCl solution was used to rinse the hair. 
This showed highly significant results. As can be seen (Fig. 3), there is 
complete flattening of the curve, showing no increase in swelling.

In all three cases, the hair was neutralized with a 1.5% hydrogen peroxide 
solution and, as can be seen, there is a significantly lower amount of energy

F ig u re  4 .— D iffe r e n c e  in  s w e llin g  ra te s  d u e  t o  v a r ia t io n  o f  s a lt  c o n c e n t r a t io n  d u r in g  r in s in g .

required to deswell the hair with the neutralizer if the hair is first rinsed 
with the more highly concentrated sodium chloride solution. This is 
borne out by the differential in area beneath the curves between the four 
minute point and the nine minute point. Energy, in this case, refers to 
the capacity to do work even though the units of the area beneath the curve 
are not those of energy. Since energy is a product of the force and the 
distance through which the force moves, it can readily be seen that the
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force is the osmotic pressure, and the distance through which the force 
moves is the diameter change. Therefore, the areas beneath the 
curves is an “ index of energy,”  and significant data can be arrived at by 
this method if measurements of areas beneath the curves are made with a 
polar planimeter.

It was then decided that it would be useful to know that concentration 
of sodium chloride which could bring about no increase in swelling during 
the rinsing step. Or, to express it theoretically, what concentration of 
sodium chloride can equalize the osmotic pressure.

Using increments of about 1% NaCl concentration, it can be seen from 
Fig. 4 that 21/2%  NaCl had no effect, whereas 3 '/2%  NaCl had a significant 
effect and 5% NaCl had no greater effect. It can, therefore, be postulated 
from these results that a 3!/ 2%  NaCl solution in the surrounding medium 
(the rinse water) can equalize the osmotic pressure of an 8% ammonium 
thioglycolate solution on the inside of the hair. A quick calculation will 
reveal that a 3V2 %  solution of sodium chloride is 0.6 molar, while an 8.6% 
solution of ammonium thioglycolate is almost 0.8 molar. This disagree
ment is probably due to activity coefficients, temperature, and other 
undetermined factors.

It seems obvious from the foregoing that an interesting series of ex
periments could be devised to prove the postulated theories through 
osmotic pressure measurements. There is every reason to believe that 
such a study would contribute to an explanation of swelling behavior if 
the converse be true. The type of osmometer which could be used suc
cessfully in such work has been devised by Fuoss and Mead (4). The 
general procedures for measuring osmotic pressure have been described in 
the literature, by Flory (5) and by Wagner (6).

(Received March 26, 1963)
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A b s t r a c t

T h e r e  is a s im ila r ity  in  th e  c o m p o s i t io n  o f  s o m e  ty p e s  o f  c o s m e tic s  a n d  to p ic a l  
th e ra p e u t ic  a g e n ts . A lt h o u g h  th e  p u rp o s e s  fo r  w h ic h  c o m p a r a b le  g r o u p s  o f  p r o d u c ts  
a re  u sed  m a y  n o t  a lw a y s  b e  th e  sa m e , th e ir  m e ch a n is m  o f  a c t io n  a n d  th e ir  e f f ic a c y  
a re  fr e q u e n t ly  s im ila r . T h e  c lo s e  re la tio n sh ip  b e tw e e n  s o m e  cla sses  o f  c o s m e t ic s  a n d  
t o p ic a l  th e ra p e u t ic  a g e n ts  is d is c u ss e d .

No longer is there a sharp dividing line between the interests of 
cosmetic chemists and dermatologists; both groups are working to devise 
ways of improving the condition and function of skin, hair and nails. The 
area of common interest is steadily expanding, but the objectives of these 
two groups are not identical. The dermatologist’s primary interest 
is alleviation o f existing or threatening pathology of immediate or potential 
severity, while the cosmetic chemist’s primary interest is protection, 
improvement and minor alteration of relatively normal tissues.

In recent years, cosmetic chemists have done more than design prepara
tions which counteract the symptoms of simple dryness and cover blemishes 
in the skin; they have also begun to add biologically active substances to 
their preparations and have thus made them somewhat analogous to cer
tain pharmaceutical products. Consequently, it has become important 
to consider how certain types of cosmetic and pharmaceutical products 
resemble and differ from one another. No attempt will be made here to 
analyze specific products. The following categories of products will be 
discussed with emphasis upon their mechanisms of action: emollients, 
keratolytic agents, cleansers, antimicrobial preparations, antiseborrheic 
agents, antiperspirants and sun screens.

* R e se a rch  L a b o r a to r ie s , D e p t .  D e r m a t o lo g y ,  H a r v a r d  M e d ic a l  S c h o o l ,  a t  th e  M a s s . G e n e ra l 
H o s p ita l ,  B o s to n  14, M a s s .
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1. Emollients
Emollients are used to counteract symptoms of dryness: (a) roughness 

of the cutaneous surface, and [b) decreased flexibility of the stratum cor- 
neum. They surely constitute one of the largest categories of cosmetic 
agents and include cold creams, lubricating creams, vanishing creams, bath 
oils and hand and body lotions. Dermatologists use similar preparations 
but usually refer to them all as emollients or protective agents and avoid 
the subgrouping found among cosmetics.

Although emollients may occasionally consist of a single oily substance, 
such as petrolatum, they are now usually composed of oil, water and an 
emulsifying agent. Bath oils, as marketed, seldom contain water; more 
frequently they contain a natural oil which has been chemically altered or 
mixed with an emulsifying agent, with the result that when used by the 
consumer they readily form an oil-in-water emulsion when added to water.

That water is a much better plasticizer of cornified epithelium than any 
oil is now well known and generally accepted (1). It is not necessary to 
review the background of this observation, but mention should be made of 
several misunderstandings which have arisen since this concept was intro
duced.

First, one should not conclude that the emollient action of an emulsion 
is necessarily better than that of an anhydrous oil simply because the 
emulsion contains water which might hydrate the stratum corneum. When 
an oil-in-water or a water-in-oil emulsion is spread on the skin, the small 
amount of water present can make only a minor contribution to the total 
prolonged emollient effect of the emulsion, because it soon evaporates. 
Water, alone, almost immediately relieves a sensation of dryness, but this 
relief is short-lived if the water is allowed to evaporate. When an occlusive 
film of anhydrous oil is placed on the cutaneous surface, the stratum 
corneum becomes hydrated by water which diffuses outward from the 
underlying tissues. Theoretically at least, an anhydrous oil might serve 
as a better emollient than an emulsion because the directly applied oil 
might be more occlusive than the oily film deposited from the emulsion and 
thus keep the stratum corneum hydrated for a longer time.

Second, retention of water by the stratum corneum is not the only 
mechanism by which an oily film exerts its emollient action. The oil is a 
“ lubricant” and makes a rough cutaneous surface feel smooth.

Third, the naturally occurring film of oil on the cutaneous surface (sebum) 
is poorly occlusive and probably does not play a major role in retention of 
water by the stratum corneum. When there is a deficiency of sebum on 
the skin, either for natural reasons or because of removal by detergents or 
organic solvents, one might expect the skin to be rough and therefore it 
would seem dry because of this roughness and not because of any decrease 
in the flexibility of the stratum corneum.
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Fourth, although thick stratum corneum, like that on the palms and 
soles, is relatively inflexible when dehydrated, thin stratum corneum may 
be relatively flexible even when its water content is low.

Fifth, the concentration of water is probably not uniform throughout 
the stratum corneum. In an environment of low relative humidity, water 
continuously diffuses from the moist layers of the epidermis through the 
relatively dry stratum corneum into the atmosphere. It has been shown 
that the lipid film on the surface of the stratum corneum is not the rate- 
limiting barrier to the diffusing water. Either the entire stratum corneum 
serves as a relatively homogeneous barrier or the more compact layer at 
the base of the stratum corneum serves as the rate-limiting barrier. In 
either case the outward movement of water can occur only when the water 
content of the inner layers is greater than the water content of the outer 
layers. The exact water content of the different layers of the stratum 
corneum under various environmental conditions has not been determined.

Sixth, while too little is known about potential alteration of the water
holding capacity of the stratum corneum in diseased states, it is known that 
disease often alters the thickness and texture of the cutaneous surface. 
Actually, even the slight roughening of the surface in mild chapping may 
always follow subclinical inflammation and may not develop simply as the 
result of abnormal environmental conditions without pre-existing inflam
mation.

A type of emollient more commonly found among cosmetics than among 
therapeutic agents is an aqueous solution or suspension of a strongly 
hygroscopic agent such as glycerin or sorbitol. It is not entirely clear just 
how such hygroscopic substances exert their emollient action. If an
hydrous glycerin is put on the skin, it will at first withdraw water from the 
stratum corneum and thus temporarily make the skin more “ dry.”  The 
water requirements o f an applied hygroscopic agent can, however, be 
supplied from the environment as well as from the skin so that at equilib
rium the requirements of both the stratum corneum and the hygroscopic 
material are satisfied (2). At any given humidity, the total amount of 
water retained equals the sum of the amount held by the stratum corneum 
and the amount held at that relative humidity by the hygroscopic material
(3 ).

Bath oils may be o f two varieties: those which are immiscible with 
water and form a layer on its surface and those which can be emulsified in 
water. When either type is used in the bath, it is likely that some oil will 
be deposited on the skin from the bath water (4). Although it is evident 
that a film so deposited acts as a lubricant, it is not yet known whether 
such a film is sufficiently occlusive to favor retention of water by the 
stratum corneum.

Evidence is still inadequate to show that lanolin or any purified fraction
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of lanolin aids retention of water by the stratum corneum more effectively 
than do other oily materials.

2. Keratolytic Agents
Salicylic acid is the keratolytic agent most commonly used in products 

for topical therapy. This substance does not actually dissolve keratinized 
tissue as its name might imply; even 50% salicylic acid in an anhydrous 
vehicle has no observable keratolytic effect on a piece of dry callus. When 
salicylic acid ointments or plasters are applied to the surface of the skin, 
they cause retention of increased amounts of water in the stratum corneum 
because they are occlusive and because the low pH of the acid favors water 
retention (5). After this occurs, the softened cornified tissue can be easily 
removed by mechanical means. The keratin molecules probably undergo 
little chemical change during this process.

For cosmetic purposes, keratolytic agents are used to soften hair so that 
it can be removed (depilatories) or reshaped (waving preparations). To 
accomplish this, more potent keratolytic agents, which attack the keratin 
molecule itself, are needed; it is obvious that salicylic acid cannot do this. 
Formerly, inorganic sulfides at high alkalinity were employed for this, but 
alkaline thioglycolates have come into use since it was learned that these 
compounds soften hair. Thioglycolates attack the disulfide group of 
cystine (6); subsequent oxidation “ neutralizes”  the action of the thio
glycolates. After neutralization, the hair becomes relatively normal again 
if the action of thioglycolate has not gone too far. Thus, it is seen that 
the action o f the keratolytic agents present in cosmetic preparations used 
on hair diffeis appreciably from that of the keratolytic agents present in 
preparations used for topical therapy of the skin.

3 Cleansers
The dermatologist usually recommends relatively simple cleansing pro

cedures. During the acute phase of a dermatitis, he may recommend that 
cleansing procedures be reduced to a minimum and that wet compresses be 
used. At the present time, there is a divergence of opinion among derma
tologists as to whether soap does or does not aggravate a pre-existing 
dermatitis. Suskind (7) and Stoughton et al. (8) have presented evidence 
to indicate that patients with mild dermatitis can cleanse their skin with 
soap and water without causing further irritation. If a nonsoap cleanser 
is desired, nonalkaline synthetic detergents are available. Currently, 
however, the alkalinity of a soap is not thought necessarily to be injurious. 
An aqueous solution of sodium laurate is less irritating to the skin at pH 
9.5 than at pH 7.5 (9).

Cleansing techniques which do not involve the direct application of 
water or water and detergent are not infrequently recommended by both
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dermatologists and cosmetic manufacturers. Mineral oil or some other 
oily anhydrous material is occasionally used for cleansing diseased skin. 
Cleansing creams and baby oils are among the agents advocated for normal 
skin by cosmetic manufacturers and sometimes by dermatologists. Most 
cleansing creams contain small amounts o f water, but many baby oils are 
anhydrous; both are recommended for use without additional water, on the 
assumption that water and a mild cleanser might be injurious to the skin 
of the infant or the face of the adult. It is likely, however, that the 
judicious use of water and a cleanser does not injure normal skin or some 
abnormal skins and that, in fact, this more efficient type of cleansing may 
be beneficial if not repeated too frequently (10).

Currently, most shampoos are formulated from synthetic, anionic surface 
active agents. These substances are excellent cleansing agents in both 
hard and soft water; indeed, they often clean so well as to make the hair 
temporarily “ unmanageable”  after a shampoo, so tar as grooming is con
cerned. Such removal of sebum probably does not damage the skin of the 
scalp, but it may loosen flakes of the stratum corneum and thus make 
“ dandruff” more apparent.

4. Antimicrobial Preparations

Antimicrobial substances are used topically by the physician for both 
prophylactic (surgical scrub, preparation of the surgical field) and thera
peutic purposes. They are incorporated in cosmetics as deodorants and 
as a means of combating the microorganisms thought to be involved in 
seborrheic conditions.

Antimicrobial agents may be either bactericidal or bacteriostatic in their 
action. The bactericides kill viable organisms rapidly and directly; the 
bacteriostats prevent their multiplication without killing them. Since the 
life span of a single, nonsporulating microorganism is short, a population 
of these organisms will eventually be destroyed by any substance which 
prevents their multiplication.

At the present time, alcohols and antibiotics are the bactericidal agents 
most commonly used in both cosmetic and pharmaceutical preparations. 
Alcohol has a wider spectrum of activity than do the antibiotics (11). 
Hexachlorophene is probably the most commonly used bacteriostatic agent.

Antibiotics are incorporated into both ointments and lotions, bacterio
static agents into ointments, lotions and cleansing preparations. Sub
stances like hexachlorophene are effective when incorporated in cleansers 
because they are substantive to the skin (12) and are deposited on the skin 
in small amounts during the cleansing process.

For prophylactic use, surgeons and dermatologists have found that 
topical antimicrobial agents are quite satisfactory; for the treatment of 
cutaneous disorders known to be of microbial origin, on the other hand,
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these agents are less satisfactory. There is an increasing tendency to use 
systemic rather than topical therapy for these disorders.

The exact pathogenesis of neither mild seborrhea (dandruff) nor mild 
acne is yet known, and it remains to be shown whether bacteria play an 
important role in the pathogenesis of these disorders. Control of bacteria 
by topical antimicrobial agents may therefore not affect the course of these 
diseases.

There can no longer be much doubt that the control of bacterial multi
plication on the cutaneous surface will diminish and alter body odor. The 
use of antimicrobial agents in deodorants is therefore well justified.

5. Antiseborrheic Agents

The two so-called seborrheic disorders for which cosmetics are marketed 
are dandruff and acne. To counteract dandruff, antiseborrheic agents are 
incorporated into both hair lotions and shampoos. Various lotions and 
ointments are available for the treatment of “ adolescent pimples”  (mild 
acne).

Since neither the specific etiology nor the pathogenesis of dandruff and 
acne is known, one can hardly speculate about how antiseborrheic agents 
act upon these conditions. Sulfur is commonly used as an antiseborrheic 
agent. Selenium sulfide, zinc pyridine thione and other agents have been 
added to shampoos in recent years and recommended for the control of 
seborrhea of the scalp. The specific mechanism of action of these agents is 
controversial, and there is a dearth of good clinical data to prove that all 
of them control seborrhea or “ cure”  dandruff or acne.

6. Antiperspirants

Antiperspirants, such as aluminum salts, are used for the most part to 
control the delivery of sweat to the cutaneous surface of the axilla. Differ
ences of opinion currently exist as to whether or not topically applied 
antiperspirants do effectively reduce sweating. It is difficult to obtain 
reproducible data on the delivery of sweat. If antiperspirants are effective, 
the duration of their effectiveness after application may depend on en
vironmental conditions, psychic stress, number of previous applications, 
etc. Since most o f the sweat in the axilla is produced by the eccrine glands, 
an effective antiperspirant might be expected to reduce the activity of 
these glands. Just how this can be accomplished by a topically applied 
substance is not clear.

The physician is not infrequently asked to help control hyperhidrosis of 
the palms and soles. The antiperspirants used in cosmetics are rarely, if 
ever, effective for this purpose. Solutions of formaldehyde may be helpful 
(13), although irritation may follow their use. The mechanism of action 
of formaldehyde is not known.
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7. Sun Screens
The agents currently used as sun screens in cosmetics and pharmaceutical 

preparations are similar. They include the esters of p-aminobenzoic, 
anthranilic, salicylic and cinnamic acids which absorb ultraviolet radiation, 
primarily of wavelengths between 290 and 320 m/x. Recently, the benzo- 
phenones (14), which absorb the longer wavelengths, and the acrylonitriles 
(15) have been recommended for use in pharmaceutical preparations.

For cosmetic purposes, it might seem ideal to have a sun screen which 
would completely prevent sunburn and permit tanning which persists. 
There is doubt, however, whether such tanning can take place without at 
least some degree of previous burning. This type of tanning is dependent 
upon the formation of new melanin which in turn probably occurs only 
after cells have been injured in some way. Mild erythema (sunburn) may 
therefore be a prerequisite to a persistant tan.

More recent work (16) has shown that the spectral range which can 
cause the formation of new melanin extends considerably beyond 320 m/x, 
possibly to 650 m/x. Even at these longer wavelengths, erythema often 
precedes the formation of new melanin in Caucasians, but at times pig
mentation appears to develop without clinical evidence of erythema.

Photosensitivity and phototoxic reactions may follow exposure to the 
longer ultraviolet wavelengths (greater than 320 m/x) and visible light. 
Since most of the sun screens used in cosmetics effectively absorb only 
radiation up to 320 m/x, they are not satisfactory for use by a patient who 
has a photosensitivity.

Summary and C onclusions

There is an ever increasing similarity between the agents used in some 
cosmetics and some topical therapeutic preparations. Although the in
tended function of many cosmetics is the maintenance and/or improvement 
of the characteristics of relatively normal skin, while the intended function 
of topical therapeutic agents is usually the “ cure”  of abnormal skin, the 
general composition and mechanism of action of several categories of prod
ucts overlap.

Emollients are common to both cosmetics and therapeutic preparations. 
Their mechanism of action has received considerable attention in recent 
years and is now fairly well understood. Some misunderstandings which 
have arisen have been reviewed.

For cosmetic purposes, keratolytic agents are often used to soften hair; 
the topical therapeutic agents of the dermatologists, on the other hand, 
are used to soften keratinized epithelium. Their compositions necessarily 
vary, as do their mechanisms of action.

Although cosmetic cleansers are often similar to the cleansers recom
mended by dermatologists, both dermatologists and cosmetic chemists at
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times suggest the use of “ nonsoap”  cleansers, some to be used with water 
and some without. The judicious use of soap and water for personal 
hygiene is seldom harmful to normal or to many abnormal skins.

Topical antimicrobial agents effectively reduce the bacterial population 
of normal skin. For this, they are successfully used prophylactically by 
surgeons and dermatologists. Cosmetic manufacturers recommend them 
for control of body odor. Some dermatologists feel that known infections 
of the skin should be treated systemically rather than by topical antimicro
bial agents.

There is as yet inadequate evidence to prove that microorganisms are 
important etiologic agents for cutaneous disturbances in the seborrheic 
areas of the skin (acne and dandruff). Some antiseborrheic agents may 
have antimicrobial properties, but it is not yet established that their 
mechanisms of action are dependent upon these properties. The exact 
mechanism of action of such agents as sulfur, selenium sulfide and zinc 
pyridine thione is not known.

If aluminum salts successfully reduce the amount of sweat delivered to 
the cutaneous surface, the mechanism whereby they do this is not clearly 
understood. The dermatologist finds it difficult to control excessive 
sweating of the palms and soles by any topical therapeutic agents.

For a very few people who have specific photosensitivities, it is important 
to protect the skin against a wide spectrum of the sun’s radiant energy. 
This can be accomplished with partial success by some sun screens. The 
objective of the cosmetic sun screen is to protect the skin against too much 
exposure to the erythema-producing spectrum and permit the pigment- 
producing spectrum to reach the skin. This may be possible with the 
careful choice of the sun screening chemical and with avoidance of excessive 
exposure.

It is thus apparent that there is sufficient overlapping of the interests of 
cosmetic chemists and dermatologists to render cooperative effort profitable 
to both groups.

(Received June 10, 1963)
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CORRECTION

In Volume XIV, No. 6, the heading for the formula on page 267 
should read ROSENOXIDES, not LEAF ALCOHOL; the heading for the 
formula on page 268 should read LEAF ALCOHOL Hex-3-en-l-oh



NEW ASPECTS OF THE EFFECTS OF 
GELATIN ON FINGERNAILS

by Joseph B. M ichaelson , Ph.D. 
and D avid  J. H u n tsm an , B.S.*

A bstract

I n v e s t ig a t io n s  m a d e  o n  the e ffe c ts  o f  o r a l ly  a d m in is te r e d  g e la t in  r e v e a l th a t  g e la t in  
in cre a se s  s ig n if ica n t ly  th e  h a rd n e ss  o f  fin g e rn a ils  a n d  a p p a r e n t ly  im p r o v e s  n a il 
d e fe c t s  in  n o r m a l s u b je c ts .

T h e  u s e  o f  th e  te ch n iq u e  o f  m e a s u r in g  th e  h a rd n e ss  o f  f in g ern a ils  as a to o l fo r  
e v a lu a t in g  th e  e f fe c ts  o f  g e la t in  ( o r  o t h e r  s u b s ta n ce s )  is d e sc r ib e d .

T h e  d a ta  is d is c u ss e d  in term s  o t  a “ s p e c i f ic ”  a c t io n  o f  g e la t in  o n  f in g ern a ils  p o s s ib ly  
o c c u r r in g  th ro u g h  th e  m e ta b o lis m  o f  a m in o  a c id s  in h e re n t  in g e la t in  o r  th e  s p e c ific  
d y n a m ic  a c t io n  o f  g e la t in .

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

In recent years many attempts have been made to determine the 
effects of gelatin on the condition and structure of fingernails. Tyson (1) 
reported in 1950 that oral ingestion of 7.0 g. of gelatin per day for three 
months returned fragile fingernails to practically normal appearance and 
texture. McGavack (2) obtained a similar finding in three to twelve 
weeks when gelatin was administered orally at a dosage of 7.5 g. per day. 
Rosenberg, et al. (3) observed improvement in 43 of 50 subjects with brittle 
nails after three months of ingestion of 7.0 g. of gelatin per day. In earlier 
studies Rosenberg and Oster (4) noted improvement after three months in 
26 of 36 subjects receiving 7.0 g. of gelatin per day. Schwimmer and 
Mulinos (5), using a dosage of 7.5 g. of gelatin per day, found improvement 
in 14 of 17 subjects after three months. Derzavis and Mulinos (6), in a 
series of experiments, evaluated the improvement of fingernails during 
oral administration of gelatin at different dosages. These investigators 
used a dose of 1.8 g. per day in one set of experiments and 7.0 g. per day in 
another. They reported a 1l/i times improvement in the nails of the test 
subjects at the lower dosage of gelatin compared to the placebo subjects 
and 5 times improvement in subjects receiving 7.0 g. of gelatin daily.

In all of these investigations no attempts have been made to determine 
the minimum gelatin requirements necessary to evoke a response measured

* A p p lie d  B io lo g ic a l  S c ie n ce s  L a b o r a to r ie s , I n c . ,  G le n d a le  1, C a lif .
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in the form of an improvement in nails or the minimum time required to 
obtain an improvement. Moreover, no adequate methods have been 
developed with which to measure the responses o f the fingernail to orally 
administered gelatin. Observations to date for the most part have been 
based on either the visual observations of the investigator in terms of nail 
improvements or the result of conclusions drawn through interrogation of 
the test subjects.

In view of these facts we became interested in the possibility of correla
tions which might exist between physical testing procedures and the visual 
observations noted by many investigators. On a preliminary basis we 
undertook a study relating hardness of fingernails to intake of gelatin and 
visually observed changes in the condition of fingernails. This paper 
presents the methods and results of this investigation in these and related 
terms.

M e t h o d

For this study we selected 15 adults— 8 males and 7 females— varying 
in age from eighteen to fifty years. All test subjects used in these studies 
were chosen according to the criteria of good physical health, willingness to 
cooperate, interest, etc.

The subjects selected had an array of nail defects including chipping, 
peeling, lamination and breaking, but care was taken not to choose subjects 
with obvious nutritional, endocrinal or fungal disturbances.

No attempt was made to differentiate the subjects as to age, occupation, 
dietary requirements; etc. It was our intent to conduct this investigation 
utilizing healthy adults in order to evaluate the intake of gelatin in normal 
individuals under ordinary circumstances rather than as a therapeutic 
agent or adjunct. In our opinion randomization of the type specified in 
our selection of individuals reduced variables which would be manifest in 
pathogenic conditions and allowed for an investigation utilizing a “ cross 
section”  type of approach under everyday conditions. The volunteer 
test subjects were instructed not to change or modify any of their habits or 
daily routines during the course of this study, and the use of such things 
as detergents, soaps, nail polishes, etc. was not prohibited.

After the test subjects were selected they were divided into two groups. 
Group A consisted of 2 males and 5 females; Group B was comprised of 6 
males and 2 females. Group A received gelatin in capsule form and Group 
B, lactose placebos. Each group was instructed to ingest one capsule 
(0.67 g.) three times a day. This regimen was followed for a period of five 
months. The five-month time period for this study was selected because 
it has been reported that definitive effects of oral ingestion of gelatin could 
be shown in eight to sixteen weeks (3, 4 and 5).

Just prior to the start of these studies the nails of each subject were
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examined, and the type of nail defects observed were recorded. Following 
this examination samplings of three nails from each individual used in this 
investigation were taken and subjected to tests to determine the relative 
degree of hardness of each nail sample. The nail samples were collected 
on a random basis. In subsequent samplings the same nails were used as 
for the initial sampling. At intervals of one, two and five months following 
the start of this investigation— ingestion of supplemental gelatin or placebos 
— the nails of all subjects were examined and sampled for hardness testing, 
the same nails being sampled at each time interval as initially. In addi
tion, at the end of five months following initiation of the study all subjects 
were surveyed with respect to improvements in the condition of their nails 
which they observed. The data so obtained was later correlated with the 
observed changes noted by the investigator.

Hardness testing was conducted with the use of a Kentron Micro-Hard
ness Tester ®* which employs the principle of indentation of a test sub
stance under a fixed weight. The Kentron Micro-Hardness Tester consists 
of a ridged beam mounted on flexure plates allowing normal rotational 
movement about only one axis. To the beam is attached an indenter and 
a test load. The indenter is held in an elevated position by raising the 
beam with a system of levers held in place by a latch. The indenter is 
allowed to descend at a selected constant rate of speed by releasing the 
operating lever. The speed of descent is controlled by a variable speed oil 
dash pot to which the beam is linked. The indenter will descend until it 
meets the surface of the specimen and completes the indentation. The 
indentation is measured with the aid of a standard metallurgical micro
scope provided with the hardness tester. The microscope is equipped with 
a filar micrometer eyepiece and the length of the indentation is measured 
in filar units. Filar units are converted into microns for subsequent cal
culations of the hardness number or value desired. (1 Filar Unit =  0.1 
Microns)

The indenter used in our research was the Knoop Diamond Indenter, 
which is cut in the shape of a diamond-based pyramid giving a diamond
shaped impression, in which the long diagonal is nearly seven times the 
length o f the short diagonal. The included longitudinal angle, measured 
from edge to edge, is 172° 30', and the transverse angle is 130° 00'. Be
cause of the difference in the lengths of the two diagonals, almost all of the 
elastic recovery of the indentation made with the Knoop Indenter takes 
place in the transverse direction. Hence, the measurement of the long 
diagonal together with the computed indenter constant gives a very close 
approximation of the unrecovered projected area of the indentation in 
square millimeters. The relationship between the applied load in kilo
grams and the approximate unrecovered projected area in square milli-

* T h e  T o r s io n  B a la n ce  C o . ,  C l i f t o n ,  N . J .
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meters is called the Knoop Hardness Number for the specimen for that 
applied load.

The Knoop Hardness Number is expressed by the formula

KN = A____
A iV  {A p ) (P) {Cp)

where
K N  =  K n o o p  H a rd n e s s  N u m b e r
L  — L o a d  in k ilo g ra m s  a p p lie d  to  th e  in d e n te r
A p  =  U n r e c o v e r e d  p r o je c t e d  a rea  in  s q u a re  m illim e te rs
/  =  M e a s u r e d  le n g th  o f  th e  lo n g  d ia g o n a l o f  th e  in d e n ta t io n  in  m illim e te rs
Cp =  C o n s ta n t  r e la t in g “ / ”  to  th e  u n r e c o v e r e d  p r o je c t e d  area  o f  the in d e n ta t io n . F o r  an 

in d e n te r  w ith  a lo n g itu d in a l a n g le  o f  1 7 2 ° 3 0 ' a n d  a tra n sv erse  a n g le  o t  1 3 0 °  0 0 ' ,  
Cp =  7 .0 2 8  X  1 0 - 2

Moreover, since the impressions which result from the use ot the Knoop 
Indenter are rhomboidal with the long axis approximately 30 times the 
depth of impression measurable, indentations can be made on extremely 
thin sections of specimen. This fact, considered with the observation that 
round or square indentations cause extreme fracturing on brittle substances, 
predicated our choice and use of the Knoop Indenter. (A complete 
description of the Knoop Indenter may be obtained from the Department 
of Commerce, National Bureau of Standards, Washington, D. C.)

Test loads to be used are determined by trial on the materials being 
tested so that the length of the indentation falls within an accurately re
producible range. In our experiments loads used were in the range of 4.1 
to 7.1 kg.

The total time allowed for the descent of the Knoop Indenter used in our 
studies (rate of speed) was fixed at 20 seconds. This rate of speed of 
descent of the indenter was determined by trial of different speeds under 
selected weight loads until the reduction of the rate no longer affected the 
average length of the indentations or until the length of the indentation 
was constant. This method of load application eliminated error due to 
impact.

Prior to the actual process o f indenting the specimen, the nail samples 
were lightly polished with 3/0 sandpaper. This procedure was employed 
since the amount of surface preparation necessary to make a microhardness 
test will vary with the indenter and test load to be used and the hardness 
of the material to be tested. The amount of polish required was deter
mined by the ability to define the tips of the indentation and to develop the 
characteristic rhomboidal shape of the indentation.

Thickness of the nail samples was eliminated as a variable in our work 
because with the indenter and the weight loads used, no fracturing of the 
test nail specimens or depressions exceeding the thickness of the nail sam
ples occurred. Fracturing of the specimen or the formation of indentations 
deeper than the thickness of the sample are factors directly related to
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thickness and can be avoided only by selection of the correct speed-weight- 
depth relationship.

In our work the test nails, varying in length from 2— 4 mm., were fastened 
to a steel block with cellophane tape with the long diagonal of the concave 
surface of the nail parallel to the axis of the indenter used to minimize 
erroi due to curvature.

Three Knoop hardness determinations were made on each nail sample, 
and the average of the three determinations was recorded. The degree of 
hardness of the initial samples (Knoop Hardness Number) was recorded 
as the base line value, and all subsequent values obtained were compared on 
a relative basis to the initial values. An increase or gain in hardness 
relative to the initial readings was recorded as a positive (+ )  change and a 
decrease as negative ( —). No change was recorded as zero ( — 0 — ) change.

F ig u re  1.— A v e r a g e  d e g re e  o f  h a rd n ess  g a in .

The per cent change in hardness for each nail sample was calculated at each 
time interval specified. All data obtained were subjected to statistical 
evaluation using the chi-square method (7). In all instances the data 
were computed using a probability factor of 0.01.

R e s u l t s

The subjects in this investigation were studied through two seasonal 
periods. In the tabulation of the results, however, no particular variations 
due to seasonal effects were observed. The data obtained in these studies 
are given in Tables I and II. Tables III and IV and Fig. 1 set forth the 
results of the analyses of the data.
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T able I — A verage Changes in H ardness— G elatin R egimen

S u b je c t

W e ig h t  
L o a d  in 
G r a m s

N a il
S a m p le * In it ia l

- K n o o p  H a rd n e s s  N u m b e r s ---------- — ^
1 M o n t h  2  M o n th s  5 M o n th s

B 4 1 0 0 R - l 1 ,3 4 4 6 ,6 1 3 9 ,1 1 4 3 3 ,5 6 3
(F e m a le ) R -3 7 ,7 0 8 7 ,7 0 8 6 ,6 1 3 1 2 ,0 4 6

R -5 7 ,7 0 8 4 ,1 7 0 7 ,7 0 8 9 ,1 1 4
J L -4 3 ,2 1 1 6 ,8 1 0 8 ,6 9 8 1 4 ,4 9 1

(M a le ) 7 1 0 0 R -4 3 ,2 1 1 8 ,1 5 8 1 0 ,6 5 0 1 7 ,2 5 3
R -5 1 ,7 5 2 5 ,7 8 1 6 ,8 1 0 4 ,3 1 0

K L -3 6 ,0 9 9 1 2 ,6 1 7 9 ,2 7 3 8 ,1 5 8
(F e m a le ) 7 1 0 0 L -5 5 ,7 8 1 1 1 ,4 5 2 1 4 ,4 9 1 8 ,1 5 8

R -5 631 1 ,6 5 6 1 ,3 3 8 9 ,9 2 6
c 4 1 0 0 L -5 1 1 ,4 5 2 5 ,3 5 5 5 ,7 3 2 6 ,6 1 3

(F e m a le ) R -4 3 ,3 3 8 1 0 ,9 1 8 9 ,9 6 7 7 ,7 0 8
R -5 5 ,7 7 3 4 0 ,3 4 0 4 8 ,2 1 6 6 ,6 1 3

i L -4 7 ,6 6 8 8 ,1 5 8 1 4 ,4 9 1 2 8 ,9 2 5
(F e m a le ) 7 1 0 0 L -5 6 ,8 1 0 3 ,4 9 5 8 ,1 5 8 1 5 ,7 8 3

R -5 2 5 ,7 8 7 1 1 ,4 5 2 3 2 ,5 6 8 6 8 ,8 9 8
M L - l 4 1 4 526 5 02 572

(M a le ) 7 1 0 0 L -3 509 6 54 666 7 72
R - l 3 ,9 4 6 6 ,0 9 9 8 ,1 5 8 9 ,9 2 6

N R -3 3 ,0 8 8 3 ,9 4 6 7 ,6 6 8 5 ,2 1 4
(F e m a le ) 7 1 0 0 R - 4 1 ,4 8 5 2 ,0 3 7 2 ,9 7 1 3 ,7 7 9

R -5 677 1 ,2 4 1 1 ,5 4 7 1 ,6 5 6

* L - l  =  L e f t  T h u m b , L -2  =  L e f t  I n d e x , L -3  =  L e f t  M id d le ,  L -4  =  L e f t  R in g , L -5  =  L e f t  
L i t t le ,  R - l  =  R ig h t  T h u m b , R - 2  =  R ig h t  I n d e x , R -3  =  R ig h t  M id d le , R -4  =  R ig h t  R in g  a n d  
R -5  =  R ig h t  L it t le .

T able I I — A verage Changes in H ardness— Placebo R egimen

S u b je c t

W e ig h t  
L o a d  

in  G ra m s
N a il

S a m p le * In it ia l
-K n o o p  H a rd n e s s  N u m b e r s -------------- %

1 M o n t h  2  M o n th s  5 M o n th s

R 7 1 0 0 L -4 4 ,3 1 0 8 ,6 9 8 6 ,8 1 0 7 ,6 6 8
(M a le ) L -5 3 ,6 2 7 6 ,8 1 0 6 ,0 9 9 4 ,3 1 0

R -5 2 ,9 7 1 7 ,2 2 1 6 ,4 4 5 5 ,2 1 4
Q 7 1 0 0 L -5 5 80 4 9 4 509 561

(M a le ) R -3 580 631 5 80 526
R -5 757 703 703 631

P 7 1 0 0 L -5 2 ,0 3 7 1 ,8 0 5 1 ,7 0 4 1 ,5 2 5
(M a le ) R -3 1 ,8 0 5 2 ,0 3 7 1 ,8 0 5 1 ,8 0 5

R -5 1 ,8 0 5 1 ,4 4 6 1 ,6 1 0 2 ,3 2 0
0 7 1 0 0 L -5 6 ,4 4 5 7 ,2 2 1 6 ,8 1 0 5 ,7 8 1

(M a le ) R -3 4 ,2 1 0 5 ,2 1 4 4 ,1 2 0 3 ,4 9 5
R -5 8 ,1 5 8 1 0 ,6 5 0 6 ,8 1 0 9 ,2 7 3

H 6 1 0 0 L -5 1 ,4 6 4 1 ,4 6 4 1 ,3 8 4 1 ,7 5 0
(M a le ) R -3 1 ,0 6 6 970 965 926

R -5 926 1 ,0 1 7 1 ,0 5 8 778
E 4 1 0 0 L -4 2 ,0 0 7 2 ,1 8 2 2 ,0 0 9 1 ,8 5 4

(F e m a le ) L -5 2 ,0 9 2 2 ,3 7 9 2 ,2 7 9 2 ,0 9 2
R -5 1 ,2 5 3 1 ,1 0 8 1 ,1 4 1 1 ,1 4 1

D 4 1 0 0 L -4 1 ,2 5 4 1 ,2 5 4 1 ,1 7 6 1 ,1 7 6
(F e m a le ) L -5 1 ,2 5 4 1 ,5 3 8 1 ,1 7 6 1 ,2 1 4

R -5 1 ,2 5 4 1 ,2 5 4 1 ,2 1 4 1 ,2 5 4
L 7 1 0 0 L -3 2 5 ,5 3 9 1 5 ,7 8 3 1 5 ,7 8 3 2 0 ,8 6 0

(M a le ) L -5 3 ,0 8 8 3 ,3 4 1 3 ,0 8 8 3 j4 7 5
R -5 6 8 ,8 9 8 6 8 ,8 9 8 4 9 ,4 6 6 5 8 ,1 2 1

* L - l  =  L e f t  T h u m b , L -2  =  L e f t  I n d e x , L -3  =  L e f t  M id d le ,  L -4  =  L e f t  R in g ,  L -5  =  L e f t  
L i t t le ,  R - l  =  R ig h t  T h u m b , R - 2  =  R ig h t  I n d e x , R -3  =  R ig h t  M id d le , R - 4  =  R ig h t  R in g  a n d  
R -5  =  R ig h t  L it t le .
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T able I I I — A nalysis of the E ffect of G elatin on F ingernails

N a il  %  C h a n g e in  H a r d n e s s ) O b s e r v e d S u b je c t ’ s E x p re s s io n  o f

S u b je c t
S a m - 1 2 5 I m p r o v e m e n t I m p r o v e m e n t
p ie * M o n t h M o n th s M o n th s (5  M o n th s ) (5  M o n th s )

B R - l + 3 9 2 +  578 + 2 3 9 7 A b s e n c e  o f In c r e a s e d  re s is ta n ce  to  s p lit -
(F e m a le ) R -3 - 0 - - 1 4 + 5 6 p e e lin g t in g  a n d  p e e lin g . N a ils

R -5 - 4 5 - 0 - +  18 seem  s tr o n g e r
J L -4 +  112 +  170 + 3 5 1 A b s e n c e  o f In c r e a s e d  re s is ta n ce  to  c h ip -

(M a le ) R -4 +  154 + 2 3 1 + 4 3 7 c h ip p in g  a n d p in g  a n d  b re a k in g . N a ils
R -5 + 2 2 9 + 2 8 8 +  163 b re a k in g seem  s tr o n g e r  a n d  m o re  lu s 

tro u s , g r o w  fa ster  
In c r e a s e d  re s is ta n ce  to  c h ip -K L -3 +  106 +  52 + 3 3 A b s e n c e  o f

(F e m a le ) L -5 + 9 8 +  150 + 4 1 p e e lin g  a n d p in g  a n d  p e e lin g . N a ils
R -5 +  162 +  112 +  1472 ch ip p in g . 

N a ils  th ick e r
seem  h a rd e r  a n d  g r o w  fa ste r

c L -5 - 5 3 - 4 9 - 4 2 N o n e In cr e a s e d  re s is ta n ce  to  c h ip -
(F e m a le ) R - 4 + 2 2 7 +  198 +  130 p in g

R -5 +  598 + 7 3 5 +  14
I L -4 + 6 +  88 + 2 7 7 R e d u c t io n  in N a ils  fee l h a rd e r  a n d  s h o w  less

(F e m a le ) L -5 - 4 8 +  19 +  131 s p lit t in g s p lit t in g
R -5 - 5 5 + 2 6 +  167

M L - l + 2 6 + 2 1 + 3 9 R e d u c t io n  in In cr e a s e d  re s is ta n ce  to  c h ip -
(M a le ) L -3 + 2 8 + 3 0 +  51 ch ip p in g . In - p in g ; n a ils  fee l h a rd e r  a n d

R - l +  54 +  106 +  151 cr e a s e d  lu s 
ter

R e d u c t io n  in

g r o w  fa ster

N R -3 + 2 7 +  148 + 6 8 In cr e a s e d  re s is ta n ce  to  p e e lin g
(F e m a le ) R - 4 + 3 7 +  100 +  154 p e e lin g a n d  b re a k in g . N a ils  fee l

R -5 + 8 3 +  128 +  144 h a rd e r  a n d  g r o w  fa ster

* L - l  =  L e f t  T h u m b , L -2  =  L e f t  I n d e x , L -3  =  L e f t  M id d le , L -4  =  L e f t  R in g , L -5  =  L e f t  
L i t t le ,  R - l  =  R ig h t  T h u m b , R -2  =  R ig h t  I n d e x , R -3  =  R ig h t  M id d le , R -4  =  R ig h t  R in g  a n d  
R -5  =  R ig h t  L it t le .

f  ( + )  =  In c r e a s e  in  H a rd n e s s , ( — ) =  D e c r e a s e  in H a rd n e s s , a n d  (0 )  =  N o  C h a n g e  in 
H a rd n e s s .

In calculating the per cent change in hardness, expressed in Tables III 
and IV, all data were subjected to statistical evaluation using the chi-square 
method (7). A chi-square test is applicable whenever one or more differ
ences are compared with expectation based upon a hypothesis. We 
started with the negative hypothesis that there would be no change in 
hardness between those nails subjected to placebos and those subjected to 
the gelatin. A significant value of chi-square denotes a sample so discrep
ant as to bring into doubt the hypothesis set up; any chi-square beyond 
6.635 (a probability value of 0.01) is large and suggests rejection of the 
hypothesis. The larger the value of chi-square, the stronger the evidence 
against the hypothesis.

In the data in Tables III and IV, the per cent change was recorded when 
the chi-square value was 6.635 or greater, and therefore considered signifi
cant; the values were recorded as no change (0) when the chi-square value 
was less than 6.635.

Tables I and II present the changes in hardness, expressed as Knoop 
Hardness Numbers, for the nails of subjects on the gelatin regimen and the 
placebo regimen, respectively. Each value shown is the average of three 
measurements made on a single nail sample.
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In Table III is recorded an analysis of the data obtained with subject 
individuals on the gelatin regimen. Examination of the data in Table I 
reveals several significant observations. First, in all of the test subjects 
there was a significant increase in the hardness of the fingernail during the 
course of the study. Moreover, as indicated in Table III this increase can 
be seen to occur in five of the seven test subjects within a period of one 
month following initiation of the gelatin regimen. At the end of two 
months all of the subjects showed a significant increase in the hardness of 
their fingernails. However, at the end of five months Subjects K and C 
showed a softening effect. When surveyed both subjects stated that during 
the fourth and fifth months of this study they were “ continuing to take the 
capsules but not as often.”  Noteworthy, as indicated in Table III, is the 
variation in the per cent increase in hardness in the nail samples of any one 
test subject. This is particularly significant in the case of Subject B.

Also of importance is the relatively high degree of correlation of observed 
improvements in nail condition to the subject’s expression of improvement.

Table IV presents the analyzed data obtained with test subjects receiving 
placebo capsules. Although an initial increase in the hardness of the

T ab le I V — A n a lys is  of t h e  E ffe ct of  P lacebo• C ap s u l e s on F i n g e r n a il s

S u b je c t
N a il

S a m p le
-------- %  C h a n g e  in  H a r d n e s s j------- '
1 M o n t h  2  M o n t h s  5 M o n th s

O b s e r v e d
I m p r o v e 

m e n t
(5

M o n th s )

S u b je c t ’s  E x p re s s io n  o f  
I m p r o v e m e n t  

(5  M o n th s )

R L -4 +  101 +  58 + 7 7
(M a le ) L -5 +  87 + 6 8 +  18 N o n e N o  im p r o v e m e n t

R -5 +  143 +  117 + 7 5
Q L -5 - 0 - - 1 2 - 0 -

(M a le ) R -3 - 0 - - 0 - - 0 - N o n e N o  im p r o v e m e n t
R -4 - 0 - - 0 - - 1 6

p L -5 - 0 - - 1 6 - 2 5
(M a le ) R -3 +  12 - 0 - - 0 - N o n e N o  im p r o v e m e n t

R -5 - 1 9 - 1 0 +  28
0 L -5 +  12 +  5 - 1 0

(M a le ) R -3 + 2 6 - 0 - - 1 5 N o n e N a ils  s eem  to  g r o w
R -5 + 3 0 - 1 6 - 1 3 fa ster

H L -5 - 0 - - 0 - +  19
(M a le ) R -3 - 9 - 9 - 1 3 N o n e N a ils  s e e m e d  s m o o th e r

R -5 + 9 +  14 - 1 6
E L -4 +  8 - 0 - - 7

(F e m a le ) L -5 +  13 + 8 - 0 - N o n e N o  im p r o v e m e n t
R -5 - 1 1 - 8 - 8

D L -4 - 0 - - 0 - - 0 -
(F e m a le ) L -5  

R  5
+ 2 2

o
- 0 - - 0 - N o n e N o  im p r o v e m e n t

L L -3 - 3 8 - 3 8 - 1 8
(M a le ) L -5 + 8 - 0 - +  12 N o n e N o  im p r o v e m e n t

R -5 - 0 - - 2 8 - 1 5

* L - l  =  L e f t  T h u m b , L -2  =  L e f t  I n d e x , L -3  =  L e f t  M id d le ,  L -4  — L e f t  R in g , L -5  =  L e f t  
L it t le ,  R - l  =  R ig h t  T h u m b , R - 2  =  R ig h t  I n d e x , R -3  =  R ig h t  M id d le ,  R - 4  =  R ig h t  R in g  a n d  
R -S  =  R ig h t  L it t le .

t  ( + )  =  In cre a s e  in  H a rd n e s s , ( — ) =  D e c r e a s e  in  H a rd n e s s , (O )  =  N o  ch a n g e  in  H a rd n e s s .
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fingernails of these subjects was found, it can be noted that the nails of 
individuals receiving placebos showed a general tendency to soften as the 
experiment proceeded. Individual variation in the hardening or softening 
of the nails of any one subject can also be observed from this data. The 
striking increase of hardness in the nails of Subject R cannot be fully 
explained within the scope of the present study. However, it is important 
to note that at the end of five months the nails of Subject R were softer 
than at the start of this study. Furthermore, no significant visual im
provements in the nails of subjects on placebos were found in contrast to 
the data obtained with subjects ingesting gelatin.

In Fig. 1 data relative to the average degree of hardness gained foi each 
group of subjects are expressed as per cent gain in hardness. This data 
shows an average gain in hardness of 102% as early as one month following 
ingestion of 2.0 g. of gelatin per day. With continued ingestion of gelatin 
the nails of test subjects showed a continued increase in hardness. From 
Fig. 1 it can be seen that the nails of subjects receiving placebos showed a 
slight increase in hardness at the end of the first month. However, at the 
end of two and five months the nails of these subjects showed a decrease in 
hardness relative to that observed at the end of the first month.

D i s c u s s i o n

Investigators in the past concerned with studies on the effect of gelatin 
on fingernails have been handicapped by lack of effective methods and 
techniques with which to make measurements of changes occurring in the 
nails of test subjects. As a result the beneficial effects of gelatin taken 
daily have not been observed or explained adequately. The present study 
suggests that the testing of nails for variations and changes in hardness 
offers a satisfactory method for observing changes in nails following ad
ministration of substances, dietary or otherwise. Moreover, the correlation 
between changes in hardness and both observed improvements and the 
subject’s expression of improvement is extremely good and lends support 
to the use of the technique we have developed and described for measuring 
changes in the hardness of fingernails.

The mechanism by which gelatin increases the hardness of fingernails is 
not well understood. Our data suggests that gelatin exerts a specific effect 
rather than a general effect on fingernails, possibly through both metabolic 
functions involving amino acids and through its specific dynamic action
( S D A ) .

As suggested by Schwimmer and Mulinos (5), gelatin could increase the 
presumably diminished blood flow at the nail bed through its SDA. The 
thermogenic effect of SDA has been demonstrated by several investigators 
through the use of individual amino acids (8). It has been shown that a 
5%, solution of glycine was more effective than a 5% solution of glucose in
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delaying the onset of a lethal hypothermic state and enhancing the rewarm
ing rate in hypothermic dogs (9). This effect has been attributed to the 
SDA of glycine; and since gelatin contains more than 26% glycine as well 
as other amino acids with a high SDA, this may explain in part the effect 
of gelatin. Our data (Table 1) show a variation in the hardness and 
changes in hardness of the individual nails of any one subject. From the 
point of view of the use of the fingers, certain fingers being subjected to 
more use and mechanical pressures than others, peripheral circulation 
becomes an extremely significant factor, and any effect on peripheral 
circulation would, in our opinion, exert an influence on the state and condi
tion of fingernails.

The fact that gelatin may be functioning via metabolic activities can be 
demonstrated through the work of Rosenberg, et al. (3 and 4), who obtained 
evidence for nail improvement after administration of gelatin for several 
weeks, in a time too short for complete growth of nails. Godwin (10), using 
S35 labeled cystine, found the presence of considerable quantities of cystine 
in the claws of rats within one to two hours following administration. 
Borsook (11) has shown that, following the ingestion of a single dose (87 g.) 
of gelatin, there was not only an increase in energy metabolism but also an 
increase in the excretion of urinary nitrogen, sulfur, and uric acid. More
over, fingernails have been reported to contain all their amino acids in 
similar molecular proportion to gelatin except for cystine, of which nails 
contain approximately 219 times more than gelatin (12). Furthermore, 
pure cystine, when fed to patients with nail defects, failed to improve their 
nails (13).

It is well established that an increase in the rate of protein (amino acid) 
metabolism causes a simultaneous increase in the rate of metabolism in 
general. Although the basis of this phenomenon is complex it seems prob
able that a partial explanation can be found in the relationship between 
amino acids and the reactions of the tricarboxylic acid cycle. For example, 
flooding the liver with a mixture of amino acids causes a marked increase in 
the amounts of pyruvic, oxaloacetic, and alpha-ketoglutaric acids (via 
deamination and oxidation mechanisms) which, through mass action, tend 
to increase the rate of cycle oxidations. Since high energy ATP is needed 
for the synthesis of proteins from amino acids, there is an increased demand 
for ATP for tissue protein synthesis under these conditions, and this de
mand could be met by an increased rate of ATP formation in the speeded 
up tricarboxylic reactions. Thus, the ingestion of gelatin (high amino acid 
concentration) would result in increased ATP formation and subsequent 
protein synthesis.

Similarly, the ingestion of lactose, which gives rise to glucose and 
galactose, could increase cycle oxidations, thus accounting for the initial 
increase in the hardness of the fingernails of test subjects on the placebo
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regimen at the end of one month through utilization of body amino acids for 
this purpose. However, the continuing effect of gelatin in producing an 
increase in the hardness of fingernails, when compared to the observed 
effect o f lactose, could be explained through the fact that gelatin is provid
ing amino acids of a specific nature, thus suggesting a function of gelatin 
other than a general source of amino acids.

The rapid rate o f response to gelatin observed in our work, one month 
of gelatin regimen resulting in a significant increase in the hardness of most 
all of the nails in five out of seven subjects, again supports the concept of a 
specific effect of gelatin despite the fact that in all probability all the amino 
acids contained in gelatin are ingested in ordinary daily diets. This is 
particularly significant in view of the dose administered, 2.0 g. per day. 
Additional studies using even lower doses of gelatin would shed light on this 
specific effect of gelatin. It is also interesting to note that with continued 
intake of 2.0 g. of gelatin there is a continuation of gelatin’s effect on the 
hardness of nails. The data suggests that this effect is specific and con
stant. With continued gelatin administration the net gain in hardness 
increases monthly. The significance of this observation is not evident at 
this time. Only further studies on a time-dosage basis would establish 
whether this increase in hardness would continue in a linear fashion or would 
plateau to a constant value in terms of hardness related to the dosage being 
administered.

Summary and Conclusions

Data has been accumulated which indicates that the daily ingestion of
2.0 g. of gelatin increases significantly the hardness of fingernails and 
apparently improves nail defects in normal subjects.

Observations made show that the response of the fingernail to gelatin, as 
measured by changes in hardness, occurs within one month following 
ingestion of gelatin on a daily basis in five out of seven test subjects. A 
slight increase in the hardness of the nails of subjects on the placebo capsule 
regimen was observed, although no improvement in apparent nail defects 
was obtained.

The use of the technique of measuring the hardness of fingernails as a 
tool for evaluating the effects of gelatin (or other substances) is discussed.

The results are discussed in terms of a “ specific”  action of gelatin with the 
effect of gelatin on fingernails occurring through either specific dynamic 
action or metabolism of the amino acids inherent in gelatin.

Acknowledgment: We are indebted to Mr. Charles Burt of the All- 
Purpose Gelatin Products Company, El Segundo, California, for his 
assistance and for the supplies of gelatin and placebo capsules used in this 
study.
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A bstract

T h e  s ta t ic  a n d  k in e t ic  fr ic t io n a l  c o e ff ic ie n ts  o f  h a ir  a re a m o n g  th e  m o s t  im p o r ta n t  
fa c t o r s  a f fe c t in g  c o m b a b i l i t y  a n d  s o ftn e s s  a n d  are g o o d  m ea su res  o f  h a ir  c o n d it io n . 
P re fe r re d  m e th o d s  a re  d e s c r ib e d  fo r  m e a s u r in g  th e  fr ic t io n  o f  h a ir  a g a in s t  i t s e l f  and  
a g a in s t  a v a r ie t y  o f  h a ir  d e v ic e  m a te r ia ls . T h e y  in c lu d e  th e  s ta t ic  m a n d re l m e th o d  
fo r  s in g le  fib ers  a n d  th e  ca p s ta n  m e th o d  fo r  m u lt ip le  f ib e r  ta p es  a n d  tresses . H a ir  
f r ic t io n  is in flu e n c e d  b y  m a n y  d if fe r e n t  fa c t o r s , e a ch  o f  w h ic h  m u s t  b e  c a r e fu lly  c o n 
t ro lle d  in m a k in g  m e a n in g fu l m e a s u re m e n ts .

T h e  e ffe c ts  o f  th ese  v a r io u s  fa c to r s  are i l lu s tra te d  a n d  d is c u ss e d . T w o  o f  th e  m o re  
im p o r ta n t  a m o n g  th e m  are th e  d e g re e  to  w h ich  the h a ir  k e ra t in  h a s  b e e n  m o d ifie d  
c h e m ic a l ly  a n d  th e  b u rd e n  o f  a d s o r b e d  s u r fa c ta n t  w h ich  th e  h a ir  ca rr ie s  as a resu lt  o f  
its  s h a m p o o in g  h is to r y . T h e  re la tio n sh ip s  a m o n g  th e  ty p e  a n d  c o n te n t  o f  a d s o rb e d  
s u r fa c ta n t , h a ir  c o n d it io n ,  h a ir  fr ic t io n  a n d  h a ir  c o m b a b i l i t y  are  d e sc r ib e d  q u a n 

t ita t iv e ly .

Introduction

From the cosmetic point of view, hair friction is of importance in at 
least three different connections:

1. After shampooing, but before drying, it is a widespread practice to 
comb out the wet hair. It is recognized that some shampoos make this wet 
combing operation difficult, whereas others make it easy. The friction of 
both hair-on-hair and hair-on-comb enters into this effect. To a much lesser 
extent, the problem of difficult combing is also encountered with dry hair.

2. The softness or “ hand,”  or “ condition,”  of dry hair, as judged by 
feeling it, depends on the friction encountered as the individual fibers rub 
over one another. This is a well-recognized effect in textile fabrics, as well 
as in the hairdressing art.

3. In a less obvious manner, friction influences the over-all manage
ability of hair. It is closely related to the adhesion which exists to varying 
degrees among individual fibers and also to static electrification. Both of 
these effects contribute to manageability, although other factors such as the 
presence of free liquid material on the hair can also have a large influence.

* H a rr is  R e s e a rch  L a b o r a to r ie s , I n c . ,  W a s h in g to n  11, D . C.
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One of the purposes of the work described herein was to develop satisfac
tory methods for measuring the friction of human hair, both against itself 
and against the various materials used to fabricate hairdressing devices such 
as combs, rollers, etc. A further purpose was to investigate quantitatively 
the various factors that determine hair friction and to determine their 
relative importance. Emphasis was placed on the effect of various sham
pooing treatments and topical applications.

M easurement of F riction

The classical law of friction, which is valid within relatively wide limits, 
states that the force necessary to cause sliding of one smooth solid surface 
against another (the frictional force) is proportional to the normal force or 
“ load” pressing the two surfaces together and is independent of the area of 
contact. The proportionality constant is called the coefficient of friction 
and is frequently designated by the Greek letter /¿. The force just neces
sary to start sliding determines the static coefficient (m3), and the force 
necessary to maintain sliding after it has started determines the dynamic 
or kinetic coefficient (jUk). Unless otherwise stated, data in the attached 
tables are values of /ik measured in the moderate speed range where the 
variation of /ik with speed is very slight.

Friction is affected by lubricant materials that may be present between 
the rubbing surfaces. The present work deals primarily with unlubricated 
or “ dry”  friction systems. In cases where surface layers of foreign matter 
were present on the rubbing surfaces, they acted at best as boundary 
lubricants (which can be treated by the laws of dry friction) rather than as 
hydrodynamic lubricants. Friction is also closely related to adhesion. 
In none of the systems described was the adhesion (i.e., the force of attrac
tion across the boundary plane between the two surfaces) sufficiently great 
to form a typical adherent system, i.e., one in which the surfaces become 
grossly distorted or damaged during sliding or separation.

The friction of textile fibers has been studied by many investigators, and 
several different instrumental methods of measurements have been de
scribed (1). After preliminary experiments with several methods, it was 
decided to adapt the method of Roeder (2) to the measurement of human 
hair friction. This is essentially a dynamic method for measuring the 
friction of a single fiber on a bundle of similar fibers. It can be used for 
static friction measurements, however, and can be modified for use with 
tresses or tapes of hair and for measurements of hair friction against solid 
nonfibrous substrates.

The apparatus is shown in diagram form in Fig. 1. M is a cylindrical 
mandrel whose surface is composed of the reference material. H is a 
single hair fiber, weighted at each end with equal weights, W and WT 
T  is a torsion balance, the pan of which (P) is set under Wj. The mandrel is
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started revolving at uniform velocity in the direction of the arrow. Wh 
starts to push down on P, and the dial of T  is then adjusted so that the 
balance arm is in the equilibrium position. The frictional force required 
to maintain this equilibrium while the mandrel is moving is W-(Wi-R) 
where R is the dial reading on the torsion balance. From these data the 
coefficient of friction can be calculated. The area of contact between H 
and M does not enter into the calculation of frictional coefficient and need 
not be measured.

The calculation is based on a formula used by engineers for belt-driven 
pulleys (3). In this case, where the angle of encirclement is 180°, the 
formula is:

¿ik =  c o e f .  o f  fr ic t io n  =  0 .7 3 3  lo g
M s
M o

where Ms =  W and Mo =  Wj. — T.
The apparatus can be used for determining static friction by keeping the 

mandrel static and adjusting T until Wi just starts to move upward.
Roeder’s work involved textile fibers, which are considerably finer than

human hair. For working with 
hair-on-hair friction, a special 
type of mandrel had to be de
signed. This device is essen
tially a “ cylindrical zither” or 
squirrel cage in which about fifty 
individual hairs form the periph
ery of the cylinder, as shown in 
Fig. 2. A and B are the two sec
tions of the cylinder, each about 
V2 inch in diameter. Section 
A is threaded axially to take the 

adjusting screw S. S serves to adjust the tension on the hairs H. Sec
tion B is fitted with a stem C which is held in the chuck of the driving mech
anism. The hairs H are evenly spaced about 1 mm. apart and are 
cemented to A and B by the cement layers D. A du Nuoy tensiometer is 
used as the torsion balance. The torsion arm of the balance as well as the 
driving mechanism for the mandrel are so arranged that measurements 
can be made under water to obtain wet friction.

For hair-on-comb friction cylindrical mandrels of the comb material are 
used.

The friction of individual hair fibers can vary widely (up to 30 or 40%) 
even among hairs from the same lot. It is often convenient to get an 
average value by using a tape composed of well arrayed hairs rather than 
a single fiber. In this method a heavier mandrel and sturdier balance

H - HAIR T -  TORSION BALANCE
M -  MANDREL W,W|-WEIGHTS
P - BALANCE 

ARM

F ig u re  1.— S c h e m a tic  v ie w  o f  fr ic t io n  a p p a ra tu s .
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must be used. For an average hair-on-hair friction, the hair tape may be 
run against a well arrayed tress of similar hair which has been wrapped 
around the mandrel.

A ,B -W O O D  CYLINDER D-CEMENT
C -DR IVE SHAFT H-HAIRS
S -S E T  SCREW

F ig u re  2 .— P e r s p e c t iv e  v ie w  o f  m a n d re l w ith  h a ir  in  p la c e .

D irectional Effects and Other V ariables in the M easurement
of H air F riction

A. The Directional Effect

It is well known that animal hairs show different frictional values 
depending on whether the hair is rubbed “ with the grain”  of the scales 
(R -T  =  root to tip) or in the opposite direction (T -R  =  tip to root). 
If we consider two hairs lying adjacent and parallel (Fig. 3), it is apparent 
that there are three different friction values possible. In diagram A the 
scale edges of only one of the fibers is rasping, no matter what the direction 
of relative motion. In B, neither set of scales is rasping, and the friction is 
lower than in A. In C, both sets of scales are locking, and the friction is 
higher than in A. If we have the hairs perpendicular to one another, there 
are only two possible friction values: with and against the scales, as shown 
in D and E. All cases of sliding hair-on-hair friction can be resolved into 
the components represented by these five diagrams.

In practice, where the root ends are all anchored in the scalp, it'1 is

A

B

C

D

E

T

R

R

R

T

T

F ig u re  3 .— D ir e c t io n a l  e f fe c ts  in h a ir  fr ic t io n . T o p  h a ir  s ta t io n a r y , b o t t o m  h a ir  m o v in g .
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apparent that case C will not often be encountered. In combing, cases D 
and B will be most important. With regard to softness and manageability, 
cases A and E may also enter the picture. Unless otherwise stated, all 
tabulated measurements were made in the direction of lowest friction.

B. Other Factors Affecting Friction

1. Load. Although the classic law of friction states that the coefficient 
ol friction is independent of the normal load (within wide limits), it is an 
experimental fact that the /¿k value of most friction systems involving 
fibers tends to increase substantially at very light loads. It is fairly 
constant, however, at high loads. Preliminary experimentation indicated 
that hair behaved like other fibers in this regard, and most measurements 
were made in a range where the load vs. jUk curve was substantially flat.

2. Velocity. Relative velocity of the two rubbing surfaces has little 
effect on the value of nk in most dry or boundary lubricated systems, al
though it has a major effect in hydrodynamically lubricated systems. 
There is frequently a sizable difference, however, between /¿k (at any 
velocity) and fis, the static coefficient of friction. This latter quantity 
can be measured directly by measuring the force necessary to start move
ment. It can be measured indirectly by extrapolating back to zero 
velocity the measured values of /¿k at progressively lower speeds. Unless 
the extrapolation is done very painstakingly, the two values will frequently 
disagree. In the present discussion we shall limit ourselves to values of 
yUk measured in ranges where the curve of velocity vs. Mk is substantially flat.

3. Physical and Chemical Nature of the Rubbing Surfaces. Since friction 
is a manifestation of interaction at the solid-solid phase boundary and is 
strongly dependent on the free energy of the interface, it is to be expected 
that yUk will be a characteristic property of the pair of rubbing surfaces. 
Changes in the surface of either rubbing element will, in general, change the 
friction. Surfaces of all solids, including those that are essentially non- 
swellable and impermeable, can be altered by the presence of adsorbed 
monomolecular layers or by the presence of imperceptible coatings of 
multimolecular thickness. These latter coatings, as well as the mono- 
layers, may be continuous or patchy. The surface properties, and there
fore the friction, of hair can be modified by several additional factors: 
(a) Moisture content has a considerable effect on hair friction. Con
sequently, measurements should be at controlled humidity and temperature. 
Wet measurements are preferably made under the liquid medium after 
the hair has had a chance to equilibrate completely, (b) State and degree 
of modification of the keratin substance composing the hair affects friction, 
and also affects the response of hair friction to moisture, (c) The presence 
of soluble materials sorbed from solution, but not necessarily present as a 
surface coating, can affect hair friction. The most important substances
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in this category are the surfactants present in shampoos, creme rinses and 
other hair care preparations. It is with the effects of these substances that 
the present study is primarily concerned.

Values of /xk in dry or boundary lubricated systems seldom fall outside 
the range of about .05 to 1.0; i.e., there is only about a 20-fold difference 
between a highly slippery system and one that tends to grip or bind

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

Effect of Various Substrates

Table I shows the ¿uk values of hair on itself and on six smooth specimens 
of solid materials typical of those used in combs and hair devices. The 
hair was unmodified and was cleaned prior to testing by shampooing twice 
in 2% triethanolamine lauryl sulfate (TEALS) and rinsing thoroughly. 
The test mandrels of the solids were also washed in TEALS and rinsed.

T a b l e  I — T y p i c a l  D y n a m i c  F r i c t i o n  Y a l c e s  ( / i t )  H a i r  o n  S m o o t h  S o l i d  S u r f a c e s *

L u c i  t e l
A lu m i
n u m }; G la s s i  N y l o n i

P o l y 
e th y le n e  i

H a r d
R u b b e r f

H a ir -o n -
H a i r j

D r y 0  19 0 .1 2 0 .1 4 0 .2 2 0 .1 9 0 .1 5
W e t 0 .4 5 0 .1 8 1 .4  0 .2 2 0 .2 9 0 .3 8 0 .3 4

* U n m o d if ie d  h a ir , 2 %  T E A L S  w a sh  +  tw o  2  m in u te  r in ses , 
t  S in g le  f ib e r  v a lu e s  a v e ra g e d , 
t  T a p e s  o f  h a ir  u sed .

It is evident that the wet friction is, without exception, higher than the dry 
friction. In some instances, notably aluminum and the particular sample 
of polyethylene used in this test, the difference between wet and dry 
friction is small. In other cases, such as lucite and hard rubber, it is quite 
large. Most noteworthy is the wide variation in /ik among the various 
solids, particularly in the wet systems. There is almost a three-fold dif
ference between aluminum and Lucite and an eight-fold difference between 
aluminum and glass. The friction of clean wet glass against clean wet 
hair, 1.4, is unusually high. Identical combs were made of the six materials 
listed in Table I and were used to comb wet, unmodified hair (both in 
tresses and on heads) that had been shampooed with TEALS. The rating 
of the various combs with regard to ease of combing correlated completely 
with the friction values.

Effect of Shampoo Treatments

Table II shows the effect o f different shampooing treatments on the 
friction o f unmodified hair against itself. The data for the first part of 
this table were obtained by shampooing and measuring 12 individual 
fibers and averaging the friction values. These same fibers were then 
shampooed in the next test bath until they had attained their new equi-
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T able I I — T ypical D ynamic Friction V alues*

C o m - C o m - C o m - C o m -
m e r - m e r - m e r - m e r -
cia l| c ia l t c ia l f c ia l t

S h a m - S h a m - S h a m - S h a m -
A le o - C F A -  p o o p o o p o o p o o
h o l t A B S f  T E A L S f  S o a p f D E A % T E A L S % 1 2 3 4

D r y 0 .1 2 0 .1 5  0 .1 2  0 .1 1 0 .2 4  0 .2 1  0 .1 8 0 .2 0 0 .1 7 0 .1 8
W e t 0 .2 0 0 .2 3  0 .1 9  0 .1 5 0 .3 6  0 .2 7  0 .2 8 0 .2 6 0 .2 4 0 .2 2

* U n m o d if ie d  h a ir -o n -h a ir . E f fe c t  o f  s h a m p o o in g  t re a tm e n t , 
t  I n d iv id u a l  fib e rs— c a lib r a te d  h a ir  te ch n iq u e , 
t  T re s se s .

librium friction value, measured and transferred for treatment to the 
next test bath, etc. The data columns (1-4, marked “ f ” ) show that the 
shampooing has a considerable effect. The highest friction was obtained 
by shampooing with sodium dodecylbenzene sulfonate (ABS) and the lowest 
by shampooing with soap. The first treatment given the original soap- 
washed fibers was a thorough series of washes in ethanol. This produced 
a wet friction level of 0.20, which was raised to 0.23 by the ABS treatment. 
The second part of Table II shows the friction of unmodified hair tapes on 
tresses from the same hair lot after equilibrating in two typical surfactant 
ingredients of shampoos and four different commercial shampoos. The 
differences among the commercial products are statistically significant, and 
two of these materials give friction values lower than straight TEALS. 
An unexpected result is the high friction resulting from shampooing with 
straight coco-fatty diethanolamide, CFA-DEA, (l-to-2 molar ratio) 
detergent.

Effect of Hair Modification

The difference in wet dynamic friction between unmodified hair, hair 
waved twice by a typical cold waving process, and hair bleached to a 
medium blond after being twice waved, is shown in Table III. Bleaching 
(by a typical ammonia-peroxide process) on top of strong waving raises the 
friction on all substrates to high levels, whereas waving alone has a relatively 
slight effect. Table IV shows the strong effect of a single cationic creme 
rinse treatment in lowering the wet friction of shampooed bleached-waved 
hair. It is noteworthy that the creme rinse was applied only once, in a 
conventional manner, and the hair was not equilibrated with either the

T able III— T ypical W et D ynamic F riction Values. E ffect of H air M odification*

U n m o d if ie d W a v e d B le a ch e d -W 'a v e d

H a ir -o n -h a ir 0 .2 5 0 .3 1 0 .4 9
H a ir -o n -A l 0 .2 0 0 .2 3 0 .3 5
H a ir -o n -L u c it e 0 .4 3 0 .5 0 0 .7 1

* A ll  v a lu e s  a t c o m p a r a b le  m e a s u r in g  c o n d it io n . 
T E A L S  s h a m p o o .
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T a b l e  I V — T y p i c a l  D y n a m i c  F r i c t i o n  V a l u e s *

H a ir -o n
D r y

-H a ir
W e t

H a ir -o n -A l  
D r y  W e t

H a ir -o n -
D r y

-L u c ite
W e t

C o m m e r c ia l  S h a m p o o  N o . 1 
S a m e  fo llo w e d  b y  C re m e

0 .1 4 0 .4 9 0 .1 0 0 .2 6 0 .1 8 0 .6 7

R in s e 0 .1 3 0 .3 0 0 .1 0 0 .1 7 0 .1 5 0 .2 7

* E f f e c t o f  t r e a tm e n ts  o n  b le a c h e d -w a v e d  h a ir .

cationic surfactant or the auxiliary materials present. It is also of interest 
that the creme rinse had relatively little effect on the dry friction. The 
fact that creme rinse greatly facilitates the wet combing of highly modified 
bleached and bleached-waved hair is well known and correlates with the 
quantitative friction values.

Effect of Hair History

In general, a new shampoo treatment will cause a change in hair friction. 
Sometimes a drastic change can occur with just one application of the new 
treatment. More often, however, the ultimate effect of the new treatment 
is not attained until it has been applied several times. The effect on friction 
of a typical sequence of treatments is shown in Table V. The hair in this test 
was first washed several times in sodium dodecylbenzene sulfonate (ABS). 
Its friction after this treatment is shown in the first row of the table. A 
single conventional treatment with creme rinse brought the friction down 
very substantially and made the tress much easier to comb. The hair was 
then shampooed once with ABS, whereupon the hair-on-hair friction be
came even lower. At the same time, the hair-on-Lucite friction increased 
to its original value, probably because the ABS removed all residual creme 
rinse from the Lucite in the single application. After three shampooings

T a b l e  V — E f f e c t  o f  S u c c e s s i v e  T r e a t m e n t s  o n  H a i r  F r i c t i o n

H a ir -o n H a ir H a ir -o n L u c it e
T r e a tm e n ts F r ic t io n W e t F r ic t io n W e t

(in  o r d e r ) Mk Ms Mk Ms

A B S  W a s h e d 0 .3 5 0 .3 0 0 .5 2 0 .5 5
C re m e  R in se 0 .2 6 0 .2 0 0 .3 9 0 .4 1
A B S  W a s h e d  I X 0 .1 9 0 .1 6 0 .4 9 0 .5 5
A B S  W a s h e d  3 X 0 .3 6 0 .2 9 0 .5 1 0 .5 6

T a b l e  V I — E f f e c t  o f  C h a n g i n g  S h a m p o o s  o n  F r i c t i o n  
W e t  H a ir -o n -H a ir  ^  V a lu es

P a tte r n  A P a tte r n  B P a tte rn  C

S h a m p o o  X  E q u il . 0 .2 5 0 .2 5 0 .2 5
S h a m p o o  Y  I X 0 .2 7 0 .2 3 0 .3 6
S h a m p o o  Y  2 X 0 .3 0 0 .2 7 0 .3 4
S h a m p o o  Y  3 X 0 .3 1 0 .3 0 0 .3 3
S h a m p o o  Y  4 X 0 .3 2 0 .3 2 0 .3 2
S h a m p o o  Y  E q u il . 0 .3 2 0 .3 2 0 .3 2
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with ABS, the hair-on-hair friction, as well as the hair-on-Lucite friction, 
was back to the original value.

Neglecting the extreme effect of creme rinse, and simply changing from 
one shampoo X  to another shampoo Y having a different ultimate frictional 
effect, several types of transition have been noted. These can best be 
illustrated with specific values, as follows: Consider that shampoo X  has 
an equilibrium ¿¿k value, wet hair-on-hair, of 25, and shampoo Y a corre
sponding of 32. If we take a tape-tress combination equilibrated with X  
and start shampooing with Y, we may get any of the three patterns illus
trated in Table VI. Pattern A is considered normal. Patterns B and C 
have been noted in cases where the two shampoos differ greatly in pH and 
contain components such as fatty acids or anionic-cationic complexes, 
which are markedly susceptible to pH changes. These patterns are not 
uncommon where the ionic types of surfactant in the two shampoos differ. 
It is noteworthy that patterns of the B or C type can give the consumer a 
false first impression of the long-term performance of her new shampoo.

S u m m a r y

Measurements of hair friction can furnish a very revealing picture of the 
state of the hair surface. They must be interpreted carefully and made 
with full control over the numerous parameters that determine the numeri
cal values of the frictional coefficients. Both the physicochemical state of 
the hair keratin and the shampooing history of the hair, as well as the 
presence of superficial films, are among the important factors influencing 
hair friction. Friction measurements correlate very well with subjective 
judgments of handle and combing ease and can be used advantageously in 
the development of shampoos, rinses, and other topical hair treatments.

(Received April 17, 1963)
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BOOK REVIEWS
S u rf a c e  C h e m i s t r y , Theory and 
Industrial Applications, by Lloyd I. 
Osipow. Reinhold Publishing 
Corp., Xew York. 1962. Ameri
can Chemical Society Monograph 
153, 459 pages, indexed. Price 
$13.50.

This collection of related essays on 
the chemistry of surface active 
agents is a remarkable testimony to 
the breadth and variety of interests 
developed in the intensive, serious 
and competent study of detergents 
in a commercial laboratory. It 
ranges over the chemistry of surfac
tants and the basic theoretical 
chemistry of this field but does not 
extend to other fields of surface 
chemistry. The book is in many 
ways an interesting one, and the 
author’s general clarity of presenta
tion makes it pleasant and often 
stimulating reading.

In the interests of not confusing 
the reader the author arbitrarily 
selected for discussion those ideas 
which appeared most credible, rather 
than present conflicting interpre
tations. This point of view is ten
able for many classes of technical 
exposition, but it removes the book 
from the generally accepted defini
tion of “ monograph”  (which is 
stated in the General Introduction 
prefacing this and other members of 
the ACS Monograph series) and 
may, indeed, disappoint readers who 
anticipate a monograph treatment.

It would be too much to expect 
that a single review of surfactant 
chemistry, o f less than 500 pages, 
would, for the cosmetic chemistry 
laboratory, make any significant 
contribution to the literature of

surfactant chemistry of interest to 
cosmetic science— and no such ex
pectation is realized here. The 
chapter on emulsions certainly can
not replace any of several good 
discussions on this subject which 
are readily available and already on 
the shelves of almost all cosmetic 
chemistry libraries. The scanty lit
erature of cosmetic detergency is not 
cited or discussed in the chapter on 
detergency, which, indeed, only 
discusses some of the more recent 
and elegant work in textile and fiber 
detergency. The outline of surfac
tants (Chapter 8) is rudimentary 
and too limited to be of value in the 
cosmetic chemistry laboratory.

The earlier chapters, dealing with 
theoretical surface chemistry and 
fundamental physical chemistry, are 
concise outlines, serving as brief 
refreshers prior to the later chapters 
but with insufficient development 
to serve as an introduction to 
fundamental surface chemistry. 
This conciseness gives an episodic 
character to this section. Indeed, 
there is sometimes a lack of con
cordance, as when, in the first 
chapter, an equation stating the 
numerical equivalence of surface 
tension to specific surface free energy 
is characterized as a “ fundamental 
relation of surface chemistry,”  while 
in Chapter 10 this numerical 
equivalence is termed merely a 
common assumption, and, from 
newly stated definitions of the two 
quantities, this later discussion pro
ceeds to develop a different equation 
relating them.

The abundance of typographical 
errors is unfortunate and even much

464
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greater than the large number to 
which present day publishing laxity 
has accustomed us. Proofreading 
did not catch some annoying mis
statements; one, for example, causes 
the reader to wrestle overly long 
with a text that incorrectly describes 
the graphic presentation of the 
relationship of conductivity of a 
Teepol solution to its content of 
octyl alcohol.

“ Surface Chemistry, Theory and 
Industrial Applications”  offers an 
opportunity to review generally 
clear and well-written expositions 
of many facets of the chemistry of 
surface active agents. The author 
merits commendation for this 
achievement. Excellent as it is this 
in respect, however, the book is not 
a monograph on surface chemistry 
(nor the chemistry of surface active 
agents), nor is it an adequate treat
ment of the title subject for the 
purposes of the cosmetic chemistry 
laboratory.— J. M. L o n g f e l l o w , 
Colgate-Palmolive Co.

E n z y m e  H i s t o c h e m is t r y , by M. S. 
Burstone. Academic Press, New 
York, N. Y. 1962. 621 pages,
indexed and illustrated; price $22.50

The structure and function of skin 
has become, in recent years, a major 
preoccupation of the cosmetic chem
ist. It is now generally recognized 
that genuine improvement of cos
metic products must be based 
primarily on improved knowledge of 
the effects of such products on the 
skin.

The enzymes of skin have received 
considerable recent attention, and 
future studies of the effectiveness of 
many cosmetic preparations will 
undoubtedly include determinations 
of their effect on various enzyme 
systems. It is therefore proper that 
Dr. Burstone’s treatise be reviewed 
in this journal.

The author points out that, at the 
end of the second World War, only 
two or three histochemical enzyme 
procedures were available. His 
book sets forth in highly systematic 
fashion a truly remarkable array 
of methods and reagents for detect
ing large numbers of enzymes by 
production of colored substances in 
tissue sections treated with fully 
described special reagents.

After this thorough treatment of 
techniques for fixing and embedding 
tissues, there is a general description 
of naphthol derivatives used in 
histochemistry. The laboratory 
synthesis of Naphthol AS com
pounds is described, and a list is 
given of commercially available 
Napthol AS derivatives. Diazo- 
nium salts are similarly treated.

The matter of substantivity and 
histochemical localization also re
ceives adequate explanation. Metal 
dye complexes and mounting media 
are also covered.

The enzymes recognizable by 
histochemical procedures are treated 
according to standard groupings. 
In each chapter, one appendix de
scribes the synthesis of special sub
strates needed, and another de
scribes in detail the techniques used 
for detecting individual enzymes. 
Electron-microscopic methods and 
electrophoretic procedures for en
zyme detection also receive brief 
discussion.

In an age of specialization, this 
book is surely unique in being a do- 
it-yourself treatise on a highly 
specialized discipline. Both the 
histology and the synthetic organic 
chemistry involved in the various 
procedures are so well described as 
to seem relatively simple.

The book is well printed and is 
profusely illustrated with very clear 
photomicrographs. Several color 
plates are included, giving especially 
good examples of the contrasts and 
detailed structure visible by histo-
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chemical methods.— P a u l  G. I. 
L a u f f e r .

R e ce n t  P rogress  in  th e  C h e m 
is t r y  of  N a t u r a l  a n d  Sy n t h e t ic  
C o l o u r in g  M a tter s  a n d  R elated  
F ie l d s , edited by  T. S. Gore, B. S. 
Joshi, S. V. Sunthankar and B. D. 
Tilak. Academic Press, London. 
1962. Price ?24.

This commemoration volume is a 
collection of 49 excellently docu
mented, original papers dedicated to 
Professor K. Venkataraman on the 
occasion of his sixtieth birthday. 
No less than 86 workers in the field 
(former students, collaborators and 
colleagues of the distinguished In
dian dye chemist) have joined in this 
unusual tribute.

Although most of the papers are 
concerned with colored compounds, 
the color aspect is obviously not 
always of primary interest to some 
of the investigators. As a result, 
the collection is both fascinating and 
bewildering at times, covering many 
fields apparently unrelated to the 
main title subject. It is a veritable 
potpourri, with a number of the 
papers having direct or peripheral 
interest to the cosmetic chemist. 
Nine of these are briefly summarized 
below:

Ommochromes (A. Butenandt and 
W. Schafer); among the most 
widely distributed pigments in the 
animal (insect) kingdom, the ommo
chromes are the final product of 
tryptophane metabolism.

Recent Developments in the Carote
noid Field (O. Isler, R. Ruegg and 
P. Schudel); isolation and synthesis 
of intermediates in carotenoid bio
genesis, commercial syntheses and 
use of carotenoids in food coloring 
are discussed.

Aiulenes from Natural Precursors 
(S. D ev); the chemistry and sources 
of about 50 of these non-benzenoid

aromatics are discussed. There is 
no mention of the pharmacologic- 
dermatologic virtues which have 
occasionally been ascribed to this 
class of compound.

Naturally Occurring Phloroacylo- 
phenones (W. Riedl); this section 
includes some which have been used 
as anti-helmintics and silk dyes 
since antiquity.

Some Naturally Occurring Black 
Pigments (R. H. Thomson); these 
are generally polymeric oxidation 
products of phenols (catechols, 
1,8-dihydroxynaphthalene, etc.) 
conjugated with protein or carbo
hydrates. A considerable discus
sion of melanins is also included in 
this paper, as well as the dark 
glucoside plant pigments.

Some Natural Anthraquinone 
Colouring Matters (B. S. Joshi); the 
discussion ranges from the antimi
crobial properties of teak wood and 
Cape aloe extracts to use of Cassia 
obtusifolia seeds, to aspergillus mold 
pigments, to shellac coloring matter.

Naturally Occurring Phenylcou- 
marins (N. R. Krishnaswamy and
T. R. Seshadri); an excellent review 
of the chemical and biological prop
erties of this large group of com
pounds is given. Their activity 
ranges from antibiotic to estrogenic 
to insecticidal. Included are dis
cussions of brazilin, haematoxylin, 
mammeisin, coumestrol and psorali- 
din.

Chemistry of Polyene Antibiotics 
(D. S. Bhate); almost all of the 60 
known polyenes have high anti
fungal activity (including vs. yeasts) 
but little or no activity against 
bacteria. Most are derived from 
streptomyces spp. Nystatin (the 
first polyene antibiotic), Hamycin 
and Amphotericin B are examples of 
this group.

Dyestuffs Containing Vinylsul- 
phone Groups {J.Heyna); these are 
among the so-called “ fiber reactive”
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dyes which have been introduced in 
the past ten years. They react 
chemically with wool; bifunctional 
vinyl sulfones can crosslink and 
therefore harden proteins, e.g. gela
tin.

Also of interest to the cosmetic 
chemist are numerous other papers 
in this collection, covering such 
diverse subjects as the logwood 
dyes, true vegetable dyes, quercitins 
and other flavones, carminic acid, 
diterpenes, vanillin, bixin, quino- 
noid dyes and optical whitening 
agents.— R o b e r t  L. G o l d e m b e r g , 
Shulton, Inc.
A u t o x i d a t io n  a n d  A n t i o x id a n t s , 
Vol. II, by W. O. Lundberg. Inter
science Publishers, Division of John 
Wiley & Sons, New York, London. 
1962. 706 pages, indexed and il
lustrated.

While Vol. I deals primarily with 
the fundamental chemistry in
volved, Vol. II applies the funda
mentals to the preservation of food
stuffs, fats, oils, petroleum, rubber, 
soaps, cosmetics and pharmaceuti
cals. There is an excellent chapter 
on the autoxidation of fatty com
pounds in living tissue and biologi
cal antioxidants.

Fifteen authors, highly specialized 
in their fields, contribute ten chap
ters, covering the entire area of 
antioxidants and their application.

There are four chapters relating 
to rancidity in foods and food 
products. Here, detailed discus
sions as to the nature of the rancid
ity and its measurement by ana
lytical procedures, together with 
information toward preventing it, 
are presented.

Antioxidants suitable for use in 
foods are listed, covering their 
history, characteristics, selection 
and determination. Both hydro
lytic and oxidative rancidity relating 
to meats, dairy products, cereals, 
mayonnaise, grains, vegetables and 
miscellaneous items are discussed.

Flavor reversion and related de
terioration include the causes, taste 
panel analysis, effect of metals, 
fractionation, deodorization and hy
drogenation.

There are five excellent chapters 
that cover the subjects of oxidative 
polymerization, driers, petroleum, 
rubber and high polymers. Prod
ucts such as printing inks, anti
skinning agents, metallic driers, 
organic driers, gasoline, jet fuels, 
rocket fuels, lubricants, waxes, etc., 
are given ample consideration. 
Lists of available antioxidants, pa
tents and literature references are 
also presented.

The chapter pertinent to cosmetic 
chemists is that covering the sta
bility of the vitamins, soaps and 
cosmetics, pharmaceuticals, es
sential oils and other related prod
ucts. Also of interest to the 
cosmetic chemist is the final chapter 
dealing with living tissue fatty com
pounds together with enzyme activ
ity and vitamin destruction.

Each chapter is furnished with 
numerous literature and patent 
references. This volume is an ex
cellent up-to-date practical treatise 
on the subject of autoxidation and 
antioxidants and would be a valua
ble addition to the library of both 
the theoretical and product develop
ment chemist.—J am es  H. B a k e r , 
Gar-Baker Laboratories, Inc.
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NOTICE TO 
S.C.C. MEMBERS

Many members of the Society have requested that a com
plete roster of their fellow-members be made available.

Such a membership list is now in preparation and, it is 
hoped, will be published in one of the 1964 issues of the Jour
nal.

To be sure your own listing will be accurate, please ad
vise the New York office, as soon as possible, of any changes 
in your address. Please send this information to:

Society of Cosmetic Chemists 
Mrs. Eunice Thomas Miner, 
Administrative Assistant 
2 East 63rd Street 
New York 21, New York
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THE “ NEW”
IN CHEMICAL RAW MATERIALS

CAROLATE
Self-emulsifying 

Spermaceti-Amide 
New Production—White Color 

‘the satiny feel’
(Pat. Pend.)

SQUALENE
Hexamethyltetracosahexene

C 30P 50
‘a product of human sebum'

ROB AN E*
Purified Hexamethyltetracosane, Squalane

C 30H 62
‘Liquid vehicle NATURAL to skin and sebum, 

accelerates percutaneous (transfollicular and transepidermal) 
and horny layer penetration,* 

a NATURAL adjunct to dermatalogicals, 
topical pharmaceuticals and cosmetics

(Pat. Pend.)

® Reg. U. S. Pat. Off. *New clinical studies
Technical data available

NOTE NEW ADDRESS

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

MUrray Hill 3-7500
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Selecting exactly the right fragrance for your 
product requires great care. Since even the 
smallest difference in the chemical composi
tion can affect the product, all materials used 
must be completely compatible.

Our specialists at Verley have spent many 
years studying fragrance . . . experimenting 
with basic materials . . . exploring new 
processes . . . searching for better methods. 
Their goal: to scientifically create harmonious 
aromatic blends with stability completely 
compatible with the materials with which 
they are used.

But your man from Verley doesn’t stop here. 
Before the scientifically compatible fragrance 
is added to your product, it undergoes exten
sive consumer and laboratory tests to be sure 
that it is perfectly suited to the product 
. . . that it enhances its appeal . . .  ex
pands its horizons.

For COMPLETE COMPATIBILITY . . .  for
confidential service . . . for new ideas 
and effects with aromatic materials . . .

ch e ck  w ith  y o u r m an fr o m  V e r le y

y o u r la b oratroy  fo r  fr a g r a n c e  d evelop m en t

A l b e r t  V e r l e y  &
' T ; . '

C O M P A N Y
1375 EAST LINDEN AVENUE • LINDEN, NEW JERSEY

N. J.: WAbash 5-1105 N. Y.: MUrray H ill 3-3881 
1018 S. WABASH AVENUE • CHICAGO 5, ILLINOIS 

MCKESSON & ROBBINS, INC., Chem ical Dept.
5353 J illson  Street • Los Angeles 22, Calif. 

AROMESCENCE INC.
10 Rue Pergolese « Paris 16, France
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Proof? You can find it in your product — in better performance, lower costs, 
improved yields. How do we do it? By starting with the finest raw materials . . .  
applying the most advanced techniques of refining, distillation and quality 
control . . . drawing from more than a century of experience. Our Distilled 
Vegetable Fatty Acids typify the results. Choose any one of nine. You can 
be sure it's 100% vegetable derived, low in 
unsaponifiables, heat stable, and uniform. We'll 
gladly send a sample (please specify use) and 
specs so you can make your own comparisons.
Just call or write. While you're at it, ask for your 
free copy of ."Handling Industrial Fatty Acids."

295 Madison Ave., N. Y. 17, N. Y. 
MANUFACTURERS SINCE 1837
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COSMETIC GRADE

S P E R M A C E T I
(HYWAX-125)

especially suited for 
HAND and FACE CREAMS 
CLEANERS, DEODORANTS

Exceptionally long shell life.
Stable emulsions and creams.
Coupling action for many systems.
Flake form— in 50 lb. bags.
Uniform from batch to batch.

SAVE up to 25% 
vs. U. S. P. Grade

WERNER G. SMITH inc.
1730 TRA IN  A V E •  C LE V ELA N D , O HIO  44113 

Phone: 861-3676 Area Code: 216

Q U A L IT Y  P R O D U C T IO N  ___
P io neers in  the aero so l f ie ld  

utilizing the most advanced 
methods and modern equipment.

• thorough quality control
• on time delivery

CONFIDENTIAL PRODUCT DEVEL
OPMENT —  Our staff transforms 
your "aerosol" ideas into a finished 
"ready-to-market" package.

TOP RESEARCH AND FORMU
LATION, combining aerosol 
experience with imagination 
to produce a superlative aero
sol product.

chemical division 
® MSL Industries

2222 Lunt Ave., Elk Grove Village, III.

LEBERCO
LAB O R ATO R IES

Hormone Assays 
Drug Assays

Cosmetic and Pharmacological 
Research

Toxicity, Eye and Skin 
Irritation Studies

Anti-Biotic and Fungicidal
Assays

Sensitivity Tests

Patch Testing and Clinical 
Studies

123 HAWTHORNE ST. 
ROSELLE PARK, N. J.
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Dr., Birmingham, M ich i
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your last Journal was 
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AMLA AMERICAN LANOLIN CORPORATION
LAWRENCE, MASSACHUSETTS, U.S.A.PRODUCTS

LANOLIN-COSMETIC GRADE S
LANOLIN-COSMETIC
LANOLIN-U.S.P.
LANOLIN-HYDROGENATED
LANOLIN-ETHOXYLATED
LANOLIN ALCOHOLS
LANOLIN ALCOHOLS-ETHOXYLATED
ETHYL ESTERS OF VEGETABLE OILS

JO U RN AL OF T H E  S O C IE T Y  OF C O SM E T IC  
C H E M IS T S

SPECIAL EDITIONS 
The following special editions are available.

Ten-Volume Index, 1947-1959 
Price $2.50
Seminar on Percutaneous Absorption 
Price $5.00

Prepaid orders may be sent to:
Editorial Assistant 
2758 Pine Hill Drive 
Birmingham, Michigan
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How do you create the aroma that 
inspires brand loyalty? Best stra
tegy: call in Florasynth.

PERFUME BASES / /  AROMAS

checkmated by an elusive arom a?
“ U n e a sy  lies  th e  head  th a t 

w e a rs  a c ro w n ,”  sa id  S h a ke sp e a re . 

T o d a y  y o u ’ re  k in g  o f th e  c a s tle  . . . 

to m o rro w  y o u ’ re  b a cke d  in to  a 

c o rn e r . A ll because  

a ro m a s  a re

in ta n g ib le  a n d  S
p e o p le  are

c h a n g e a b le . "W

Write for our catalog of flowerols, 
perfumeand bouquetspecialties. 
And, if you're searching for an 
ultra-elusive fragrance, we will 
formulate it especially for you.

FLORASYNTH LABORATORIES, INC. EXECUTIVE O FFICES : 900 VAN NEST AVENUE, BRONX 62, N .Y.;
600 WEST MONROE STREET, CHICAGO 6; 2309 EAST EIGHTH STREET, LOS ANGELES 21; Branch Offices and Repre- 

sentatives in Principal Cities; Sales Offices in Canada, Mexico and other Leading Foreign Countries.



JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

Exhaustive work —including thorough tox
icity studies — are a matter of course with 
us before our lanolins are released to you.

And Malmstrom technical services are 
comprehensive, personalized and confiden
tial.

Call on us today on any question you may 
have about lanolins — our staff is readily 
available to you.

LANOLIN .  LANTROL® •  LANTROL AWS® 
LANFRAX® .  LANFRAX® W S 5 5  .  LANOMAL®  
ETHOXYLAN® ACIDLAN 2 0  .  N IM C0LAN®  
CHO LESTERO L BASES .  N IM CO LAN" S .  
SUPER NIMCOLAN® S .  NIMLESTEROL®  
WOOL WAX ALCOHOLS B.P.

259 Parkhurst Street, Newark 14, N. J., TAIbot 4-2200

Manufacturing plants: Newark, N. J., Brooklyn, N.Y.
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Van Dyk & Company, I
BELLEVILLE 9, NEW JERSEY

N E W  Y O R K  C H I C A G O  L O S  A N G E L E S  

T O R O N T O  M O N T R E A L

of raw materni s for 
the cosmetic field
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Be assured of outstanding light sta
bility and intense purity! Penn-Drake 
White Oils are precisely refined under 
spectrophotom etric control —our 
process eliminating minute impurities, 
even down to 1 or 2 parts per million. 
•  At your service, Penn-Drake Technical 
Service. Write or phone us for further 
information or advice on your problems.

a
 Pennsylvania Refining C om pany

B U T L E R  2 9 , P E N N S Y L V A N IA

Branches: C leveland, Ohio and E dgew ater, N.J. 
Tokyo and Osaka, Japan
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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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FRAGRANCE 
FOR YOUR

H V s
r
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by D  & O

‘ C il.

W * -  : ! /•— gDIAPER
LoTioN Pail oil

Shampoo s w y

CREAK

Perfuming baby products is a highly 
specialized task. Combined with the 
usual problems of compatibility with 
the total formula and esthetic prefer
ences, is the absolute requirement that 
the fragrance be completely non
irritating. Only the most experienced 
perfumer, with wide knowledge and 
technical ability should compound a

Nursfiw

Spray

(W der

DIAPER.
R A S H

PREPARAIS

fragrance formula for your baby prod
uct. D&O offers you the services of 
such perfumers, plus the cumulative 
experience gained during more than 
162 years of successful operation. For
mulation and complete technical assist
ance are available to D&O customers 
on request, and all information is kept 
strictly confidential. Consult D&O.

K1
<ljo*

OUR 164th YEAR OF SERVICE

i l l  DODGE &0LC0TTJNC.
W  j J I  Seventy-five 9th Avenue, New York 11, N.Y 

Zfe Sales Offices in Principal Cities
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for odorless, emollient (h i g h - o i l  c o n t e n t ),

emulsions,

gels and liquids 
use
P O LY C H O LS
Non-ionic Surfactants 

Solubilizers & Emulsifiers

POLYCHOLS — are reaction products of 
ethylene oxide and distilled lanolin 
alcohols. The five grades, available (5, 10„ 
15, 20 & 40 mols E.O .) are all 
practically 100%  active solid materials, 
pale yellow, with only a faint, 
pleasant clean odor.

SOLAN — reaction product of 
polyoxyethylene and pharmaceutical 
lanolin USP. (water and alcohol-soluble)..

Write for free samples
and brochures

C r o d a
★  New York

CRODA, Inc. 15 East 26th Street New York 10, N. Y. MU 3-3089
Subsidiary: Hummel Lanolin Corp., 185 Foundry Street, Newark 5, N . J.



P. ROBERTET’S
LOCAL MANUFACTURING FACILITIES 

throughout the world...

•JAPAN

• TURKEY

• FRANCE

• UNITED STATES

• ARGENTINA

. . .  assure you of 
QUALITY, CAPACITY 

and UNIFORMITY

MANUFACTURING PERFUME OILS FOR:

• Toiletries
• Spray-on Liquid 

Window Cleaners
• Floor Waxes
• Rug Shampoos
• Dry Cleaning Soaps

Soaps
Floor and Wall Cleansers 
Laundry Detergents 
Insecticides
Glass Wax and Cleaners 
Waterless Hand Cleaners

• Cosmetics
• Dishwashing Detergents
• Kitchen Abrasive Cleaners
• Aerosols
• Detergents
• Polishes

P. R O BER TET, X XI C  . 221 Park Avenue South • New York 3 • ORegon 3-7585



Refined and sun-bleached from the 
world’s finest Crude Beeswaxes,
BEEHIVE B R A N D  BEESWAX
undergoes rigorous chemical and 
physical tests to assure:

1. U n i fo rm  P u r i ty
2. U n i fo rm  Texture

3. U n i fo rm  W hiteness
Behind it is the reputation and integrity of 

a concern with more than a century o f experi
ence in blending beeswax formulae to special 
requirements. The guaranteed purity and uni
form texture and whiteness o f Beehive Brand 
Beeswax will simplify your laboratory work 
and assure more saleable quality in your 
finished products.

W I L L  &  B A U M E R  C a n d le  Co.,  Inc .,  Dept. JSC, S y ra c u s e ,  N. Y.

r  a  t
BEEHIVE BRAND

Consultation Service
• The experimental data and practical manufacturing 
experience o f more than 100 years’ specialization in 
beeswax and beeswax compounds are at your service 
without cost or obligation.

' Write us about your beeswax problems.

NEW YORK 16 BOSTON 9 CHICAGO 6
15 E. 32nd St. 71 Broad St. 162 N. Franklin St.

LOS ANGELES 15 
952-4 S. Flower St.
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