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T o  o u r M em b e rs  an d  R e a d e rs  o f  the  J o u r n a l  o f  t h e  S o c i e t y  o f  

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

Effective with the start of the year 1979, the jo u r n a l  o f  the Society o f  Cosmetic Chem ists will 
publish seven issues per year as follows:

As you know, during the past years we have published our Journal in conjunction with 
the Journal of the British Society of Cosmetic Chemists; the U.S. Society published seven 
issues while the British Society published five issues per year. With our increasing 
membership and technical growth we are now in a position to begin publishing a Journal 
entirely under the auspices of the U.S. Society of Cosmetic Chemists. The British have 
agreed in principle to continue publication of their Journal as a separate, new Journal and 
we will supply each member of our Society and each subscriber to our Journal with copies 
of the British Journals as they are received by us. In this way, there will be no loss to our 
members or subscribers in that they will receive 12 issues of the Journal during 1979-

We take this opportunity to thank our British colleagues for their past cooperation and 
wish them well as they continue to publish their own Journal. We are ready to offer them 
our assistance in any way we can.

I also take their opportunity to announce that Dr. Leszek Wolfram of Clairol 
Incorporated will assume the Editorship of the Journal on January 1st, 1979- I thank you 
for the cooperation you have given to me during my tenure as Editor of your Journal.

Best wishes for a Happy New Year.

No. 1 January/February 
No. 2 March/April 
No. 3 May/June 
No. 4 July/August 
No. 5 September/October 
No. 6 November 
No. 7 December

Sincerely,

JohnJ Sciarra, Ph.D.
Editor
P res iden t-E lec t 1978



S o c i e t y  o f  

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

has m o v e d  

its o ffice s  to :

1995 B r o a d w a y  
17th F lo o r 

N.Y., N .Y . 10023 
(212) 8 7 4 -0 6 0 0



oil g e l m o r e  than 
su lfu r c h e m ic a ls  
at lva n s ...Y u u  get 
lo re  than 5 0  y e a r s  
at h a ir  c h e m is tr y  

e x p e rie n c e
Evans, pioneer in developing chemicals 
for the structural modifications of hair, 

offers a complete range of thioglycolates 
and other sulfur chemicals for the 

cosmetic industry: For Cold Waves and 
Heat-Activated Acid Waves: THIOGLY- 
COLIC ACID, AMMONIUM THIOGLYCO- 

LATE, GLYCERYL MONOTHIOGLYCOLATE, 
MONETHANOLAMINE THIOGLYCOLATE 

and EMULSIFIER K-700 (a lanolin 
clouding agent for PERMS).

For Depilatories: THIOGLYCOLIC ACID 
for volume economical production • 

CALCIUM THIOGLYCOLATE for ease of 
formulation • EVANOL® for a stable, 

cream base.
Write for samples and suggested 

formulations available.

C H e m E T i c s ,  i r v c .
90 Tokeneke Road, Darien, CT. 06820 

Phone: (203) 655-8741 
Ible: EVANSCHEM /  TWX 710-457-3356

I-
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a p p e a l i n  
t o t h ^

P e rry ’s  h i ghl y  

sk ille d  p e r fu m e rs  

h a v e  a n  e x c e l le n t  

r e c o rd  of s u c c e s s  in 

c re a t in g  f r a g r a n c e s  th a t  

a c e  th e  c h a n g i n g  m o o d s .

May we assist you in 
achieving the modern trend?

30QBD1
P E R R Y  B R O T H E R S

. T r a p  r a d ic e s
c r e a t o r s  & m a n u f a c t u r e r s

61-12 32nd AVENUE • WOODSIDE. NEW YORK 1 1377 • (212) 932-1200 
Offices in Principal Cities

—  - - H r  (»,





... for a Cost-Effective 
Way to Meet

Water Quality Standards?
Two new technologies reduce the cost of 

producing high quality water for pharmaceuticals 
or cosmetics by as much as 50%.

AMBERGARDT
D eep-Bed Filter M edio  

(Photomicrograph 
of Ambergard bead surface)

ROMICON®
Hollow Fiber Ultrafiltration
(Photomicrograph
of Romicon hollow fiber)

Rohm and Haas, a world leader in water 
treatment chemicals, has developed two alternative 
technologies that can dramatically cut your process 
water costs, yet will meet the most stringent 
microbiological quality requirements. Used as pre
filters, they remove bacteria and colloidal matter, 
greatly extending the life of your ROor microporous 
filters and reducing replacement costs.

AMBERGARD filters are macroporous beads that 
trap bacteria by electrostatic filtration. Their large 
pores (about 7 microns) trap microorganisms within 
the resin structure. Smaller particles such as viruses 
and pyrogens are easily accepted.

Each bead is approximately 0.5 mm in diameter, 
so  a packed column contains millions of beads — each 
functioning as a micro-filter. Since the hydraulics of 
the system are determined by the bead size, and not 
by porosity, the column can be operated at fast flow 
rates for relatively long periods of time.

ROMICON ultrafiltration utilizes thousands of 
hollow synthetic fibers to provide a high surface area 
to volume ratio. The pores are one hundred times finer 
than conventional microporous membranes. With this 
technology, large volume applications are both prac
tical and economical. And, because it does the job 
while operating at low pressures, ROMICON ultrafil
tration saves a considerable amount of energy.

ROMICON is a membrane filter, but its hollow 
fiber design resists clogging, and it can readily be back- 
flushed for reuse. These unique features mean along  
service life.

Both of these technologies have been proved in 
pharmaceutical and cosmetic operation. The choice 
will depend upon your specific requirements. To get 
complete data on AMBERGARD and ROMICON, 
circle the reader service number below, or write to: 
Rohm and Haas Marketing Services, Dept. C, 
Independence Mall W est, Philadelphia, PA 19105.

R O H M  
IH R R S
PHILADELPHIA, PA. 19105



In creating original fragrances 
we aim for a harmonious balance. 

A great perfume 
must have simple elegance 

and classic beauty, 
coupled with

truly contemporary market appeal.

i i t i i r a i i i i i i m i M u i u L i i i  j
r i  n . i f o 8  i M i l  i t

id raqoco , inc.
" Z fy  CREATORS OFÇ ^ /fRAGRANCES AND FLAVORS

Gordon Drive, Totowa, N.J. 07511
Sales Offices and Representatives: Chicago. Cincinnati. Los Angeles

O verseas Sales &  M anufacturing: Austra lia  «Austria «Brazil «Canada «France «Germany «Great Britain «Hong Kong  «Italy «Japan «Mexico • Spain • Switzerland



But her shampoo 
has to be mild
Long or short. Straight or tousled. Her hair 
style may change at a whim. But he,r sham
poo must always be mild, refreshing to the 
scalp, kind to the eyes. And leave her hair 
with a glossy sheen and easy to style.

In her way, she "wrote’' the specs for 
Henkel’s wide range of surfactants and spe
cialties, among them our new anti-static 
hair conditioner, POLYQUART' 7102. This 
Henkel specialty is highly recommended 
for shampoo and creme rinse formulations 
that cleanse and condition the hair and 
leave it manageable without build up on 
the hair shaft even after repeated applica
tions. And our low Irritation STANDAPOL' 
sodium laureth sulfates, sulfosuccinates 
and amphoteric surfactants provide the 
mildness so critical in shampoos

Irritation scores are among the 
reasons Henkel specialties rate so 

among so many leading manufactur
ers of both premium and mass-marketed 
hair preparations.

Quality is another.

Chemical Specialties Division.

185 CROSS ST. FORT LEE. N J 07024 
Sales and Technical Services 

EAST: 1301 Jefferson St.. Hoboken. N.J.07030 
WEST: 12607 Cerise Ave , Hawthorne. Ca.90250



S u b s t itu te s  
a re  a  s a d  e x c u  
fo r  D o w ic il 2 0 C 
p re s e rv a tiv e .
It's downright sod how o fresh 
con be ruined by cosmetics gc 
stole. There's for less chonce o 
that happening with proper u: 
Dowicil* 200 preservative. 
Effective at low concentration: 
too? You bet. It's two to eight ti 
more effective than almost an 
other shelf preservative. This 
means pseudomonas and othi 
microorganisms won't be mak 
your well-designed makeup oi 
before its time.

Dowicil 200 is compatible n 
common formulation compom 
also, including nonionic emulsif 
And it has a favorable toxicity 
profile, supported by tox data, < 
is fully registered. (EPA-464-37 
and on FDA Master File).

Where else can you use 
Dowicil 200? Glad you asked. 
Hand creams, face creams and I 
dressing. Shaving products, sun 
products, shampoos, dermatol 
icals and waterless hand cleans 
Surgical scrubs and topical ster 
ointments, too.

So come on. Help those wh 
buy your cosmetics put on o haj 
face. Talk to your Dow represec 
five soon. Designed Products 
Department, Midland, Ml 486^

DOW CHEM ICAL U.S.A
‘Trademark of The Dow Chemical Company



S t e p a n  N a t u r a l  P r o t e i n  
D e r i v e d  S u r f a c t a n t s  a n d  C o n d i t i o n i n g  A g e n t s

For the Shampoo 
of Shampoos... and 
for the wide range 
of other Personal 
Care Products.

Stepan's cosm etic grade 
Maypons," Polypeptides, and 
Super-P ro ’"' are care fu lly  
m anufactured collagen 
pro te in  deriva tives.They 
can add th a t final touch  o f 
supe rio rity  to  yo u r fo rm u la 
tion  where mildness, including 
low  irr ita tion  and co nd ition 
ing action, are desired.

O ur g reatly  expanded p ro 
te in  collagen m anufacturing

Stepan

fac ility  means th a t you can 
coun t on getting  delivery 
w hen you need it— by the  
d rum  o r carload.

Stepan Chemical Company
S urfac tan t D epartm ent 
N orth fie ld , IL 6 0 0 9 3  
Tel.: 3 1 2 /4 4 6 -7 5 0 0  
In Europe: S tepan— I.C.V.,
BP 1 2 ,3 8 3 4 0 , Voreppe, France. 
Tél (76 ) 5 9  0 4  18

Write or call for our new 
Substantivity Data Report 
and our Protein Derivatives 
Fact File.

$



Butyl, ethyl, methyl, propyl, 
U.S.P or Technical. 

Made here and made our way: 
on time and on the money. 

Napp Chemicals Inc. 
Lodi , New Jersey 07644 · (201) 773-3900 · (212) 695-5686 



m a c r o s p h e r  i c a l - 9 5
THE ANTIPERSPIRAIIT ACTIVE 

WHOSE TIME HAS COME
Familiar with the OTC A ntiperspirant Panel’s recom mendation for aeroso ls?

"The Panel recommends that all marketed suspension 
type aerosol systems be formulated to emit at least 90% 

of their particles over 10 microns In size . .

MACR0SPHERICAL™-95 actually  exceeds these  recom m endations; 
95% of the particles by weight are  greater than  10 microns.

Micro-Dry® Aluminum Chlorohydrate
Mag: 1000X 
Scale: 1mm = 1/xm

Macrospherical™-95 Aluminum Chlorohydrate
Mag: 1000X 
Scale: 1mm = 1|um

In addition, as you can see In these comparative photomicro
graphs, Macrospherical™-95 particles are spherical This should give 
you a finished antiperspirant that feels smoother on application 
and is less likely to compact In the can on standing.
Call us today tor more detailed information on Macrospherical™-95.

Another innovative antiperspirant active from
REHEIS CHEMICAL COMPANY
Division of Armour Pharmaceutical Company 
Berkeley Heights, NJ 07922 
(201) 464-1500
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W h y  t o p  b r a n d s  u s e

S o n n e b o r n  w h i t e  o i l s  

a n d  p e t r o l a t u m s .

List the leaders for any drug 
or cosmetic product category 
using white oils or petrolatums. 
Chances are overwhelming that 
the Sonneborn Division of Witco 
will be a major supplier to all.

Total com m itm ent.
We lead the industry in our 

complete dedication to these 
products. For example, we 
already have the world’s largest 
capacity for white oils and 
petrolatums, and have a major 
expansion under way.

Exceptional purity.
Purchasing these products 

to a standard specification is 
not enough. There are major 
reliability factors to consider.
For white oils it’s the ability to 
deliver exceptional purity along 
with a total absence of odor 
and color again and again. For 
petrolatums absence of odor 
plus rich emollience and 
smooth velvety texture must be 
part of the buy. Again and 
again. For both products

Sonneborn has a longer record 
of reliability than anyone.

The best service.
Witco has a team in place 

whose major concern is these 
products alone. So we can be 
most responsive when you 
need help with handling or

technical aspects of product 
quality or development.

Sonneborn Division.
For more details contact: 

Witco Chemical Corporation, 
Sonneborn Division, Dept. D 5 
277 Park Ave., New York, N.Y. 
10017. Or call (212) 644-6498.

W it c o



Found in all the best places

F l o r a s y n t h
1 1 ,NC‘W ere right under your nose.

Executive offices: 410 E.62nd Street, New York, New York 10021 
Buenos Aires • Caracas • Chicago • Grasse • London • Los Angeles • Mexico • Milano 

Montreal • Paris * Rio de Janeiro • San Francisco • Tokyo • Toronto.



W here the factors o f «|;juaiity, perform ance 
and price m ake all the difference, Lonza 
offers m anufacturers a substan tial edge.

. For cosm etics, bath  p roducts, toiletries 
and o th er beauty preparations, there  is a 
w ide variety o f Lonza ingredients to help 
create new  p roducts, im prove old ones; to 
m ake any p roduct a m arketplace success.

T here  are Lonza em ollients, hum ectants,

cHiuiaiucia, 9unatLaui3, foam stabilizers, 
d ispersants and o ther m aterials, each 
developed w ith great care and precision 
to function perfectly — and beautifully.

W ith this extensive selection o f m ate
rials produced  out o f long experience, 
Lonza also offers the reliable assistance o f 
a skilled technical service staff. Call on 
Lonza today.

L o n za ...c o n c e p ts  + c h em istry.
Lonza Inc., 22-10 Roule 208 , Fair Lav/n, N .J . 0 7 4 1 0 /(2 0 1 )7 9 1 -7 5 0 0



"I A S K E D  T H E  

F R A G R A N C E  H O U S E S  

F O R  A  ' L O V E  O R  H A T E '  

S U B M I S S D N .

H A S  G A V E  M E  A  L O V E ."

W e ’ll m a k e  y o u  a p ro m is e  r ig h t  
re: ask  us to  m a k e  a f r a g ra n c e  sub - 
s s io n , g iv e  us t im e  to  c o m e  b a c k  to  
u w i th  it  —  a n d  y o u ’ll a sk  y o u rse lf  
\y y o u  h a v e n ’t a s k e d  us to  m a k e  o n e  
fo re .

W e ju s t  d o n ’t c r e a te  t h e  u n e x -  
c te d .  W e c re a te  t h e  b e a u ti fu l ,  
re  e x c e p t io n a l .  T h e  s e n s a t io n a l .  T h e  
"rific.

B u t n e v e r  th e  o rd in a ry . N e v e r  
e m e d io c re .

W e are  o n e  f ra g ra n c e  c o m - 
su n d er w h o  ju s t d o e s n ’t s e t t le .  W h e n  
i w o rk  fo r  y o u , w e ’ll b u s t  o u r  n o se s  fo r

y o u . W e w o n ’t s to p  u n t i l  w e  h a v e  
c r e a te d  th e  f ra g ra n c e  y o u  a n d  y o u r  c u s - | 
to n re rs  h a v e  b e e n  w a i t in g  for.

I t ’s th is  a t t i t u d e ,  c o u p le d  w i th  
a g ro u p  o f  sk il le d , s p ir i te d  p e rfu m e rs  
a n d  d e d ic a te d  m a r k e t in g  e x p e r ts ,  t h a t  
h a s  h e lp e d  us c re a te  s o m e  o f  t h e  m o s t  
su c ce ss fu l n e w  f ra g ra n c e s  o n  th e  m a rk e t  
to d ay .

C a l l  B o b  E lia s  a t  (2 1 2 )
6 9 3 - 6 4 0 0  o r  w r i te  9 9 9  E a s t 4 6 t h  S t r e e t ]  
B ro o k ly n , N e w  Y ork 1 1 2 0 3 . W h e n  y o u j 
a sk  us fo r  a lo v e  o r  h a t e  s u b m is s io n , 
w e ’ll s h o w  y o u  a lo v e .
(B e lie v e  us, y o u  w o n ’t m iss  t h e  h a t e . )

¿lasFragrances __/he____
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HYDROLYZED ANIMAL PROTEIN. 
YOU’RE SEEING IT MORE AND MORE

. . .  b e c a u s e  p r o te in ’s  m o is tu re  b in d in g , f ilm  fo rm in g , s ta b i l iz in g  a n d  
c o n d it io n in g  e f f e c ts  a r e  rea l!

In  t o d a y ’s  c o m p e t i t iv e  m a r k e t  p la c e , p r o d u c t  c la im s  m u s t  m a tc h  c o n s u m e : 
p e r c e p t io n .  T h e  F T C  ju s t  w o n ’t  h a v e  i t  a n y  o th e r  w ay .

I t ’s  o u r  c o n te n t io n  t h a t  th e  in c lu s io n  o f  p r o te in  in  y o u r  s h a m p o o s , c o n d i
t io n e r s  a n d  s k in  t r e a tm e n t  p r o d u c ts  is  o n e  o f  th e  e a s ie s t  w a y s  to  p ro v id e  
p e r c e p tib le  p e r f o r m a n c e .  T h i s  is  w h y  h y d r o ly z e d  a n im a l  p r o te in  is  a p p e a r in g

o n  th e  in g r e d ie n t  l is t in g  o f so  m a n y  
c o s m e t ic s  a n d  t o i l e t r i e s . . . a n d  p r e t t y  h ig h  
u p  a t  th a t .

C ro te in  Q . C ro d a ’s  a d v a n c e d  p r o te in  
r e s e a r c h  h a s  c r e a te d  a  u n iq u e  m o le c u le  b y  
g r a f t in g  a  q u a te r n a r y  a m m o n iu m  g ro u p  
d ire c t ly  o n  a  fu n c t io n a l  p r o te in  s k e le to n .  
T h e  q u a t  g r o u p s  t h a t  h a v e  b e e n  a d d e d  a r e  
m o re  in te n s e ly  c a tio n ic  t h a n  th e  a m in o

____ _ g r o u p s  th e y  r e p la c e ,  so  t h a t  C ro te in  Q  w ill
P R O T E IN , b in d  m o re  t ig h t ly  a n io n ic  g r o u p s  s u c h  a s  

A N I M A  m u  th e  c a rb o x y l  g r o u p s  o f  s k in  a n d  h a ir . M o s t
im p o r ta n t ly ,  C ro te in  Q  r e t a in s  i t s  p o s i t iv e  c h a rg e  e v e n  a t  a lk a l in e  p H ’s a t  w h ic h  
a m in o  g r o u p s  w ill h a v e  lo s t  t h e i r  s u b s ta n t iv i ty .

B u t  y o u  d o n ’t  h a v e  to  b e  a  p o s t-d o c to ra l  fe llo w  in  o r g a n ic  c h e m is tr y  to  
s p e c i f y  p r o te in  p e r f o r m a n c e ,  j u s t  r e m e m b e r  t h e s e  n a m e s  fo r  th e  b r o a d e s t  
r a n g e  o f  t h e s e  v e r s a t i l e  m a te r ia ls :  CROTEIN, CRODYNE AND COLLASOL f ro m  
C r o d a — o f c o u rse !

im . L e a v e  o n  o u  s e c o , ™  

a rm  w a t e r .

asss*

Crotein SPC, SPA, SPO (molecular weight 10,000-1,000), Crodyne BY-19 (molecular weight 25,000), Crotein HK 
CAA Amino Acid Mixtures (molecular weight 100), Collasol Whole Soluble Collagen (molecular weight 300,000).
Croda Inc., 51 Madison Avenue, New York, New York 10010 (212) 683-3089



JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS 

SYNOPSES FOR CARD INDEXES

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

Low energy emulsification II: evaluation of emulsion quality: T. J. Lin. Journal of the Society of 
Cosmetic Chemists 29, 745 (December 1978)

Synopsis—Low-energy emulsification (LEE), an emulsification technique proposed by Lin to 
conserve mechanical and thermal energies in the processing of emulsions, was examined in terms of 
emulsion quality and compared with similar emulsions made with a conventional hot process.

Experimental data obtained from prototype cosmetic formulations consisting of W/O and O/W 
emulsions stabilized with various cationic, anionic and nonionic surfactants and their mixtures 
indicate that the technique is extremely flexible and is capable of producing emulsions with varying 
droplet sizes. The key to success in applying the technique lies in understanding and controlling the 
physical variables responsible for causing a droplet size variation.

The key variables found were: first stage emulsification temperature, mixing intensity, ratio of 
external phase added during the first stage of emulsification to that of the second stage dilution, 
rate and the mode of phase combination. By effectively controlling these variables, it has been 
demonstrated that it is possible to produce emulsions with smaller and more uniform droplet size 
distribution using the low-energy technique than similar emulsions obtained with the conventional 
hot emulsification. In many instances, withholding of a large amount of external phase for later 
addition resulted in a sharp reduction of the droplet size. This effect is apparently related to the 
solubilization effect observed by Lin, Kurihara and Ohta and a proper control of this effect allows 
processing of finer emulsions with a substantial reduction of not only thermal and mechanical 
energies but also processing time.

Imidazolidinyl urea activity against Pseudomonas: Philip A. Berke and William E. Rosen. 
Journal of the Society of Cosmetic Chemists 29, 757 (December 1978)

Synopsis—Pseudomonas contamination of cosmetics is a major concern in the cosmetic industry 
because pseudomonads are so widely distributed in nature, so adaptable, and so resistant to most 
antimicrobials. Eleven ATCC-type pseudomonads, representing ones of concern for contaminating 
cosmetic products, and seventeen "wild” pseudomonads, isolated from a variety of contaminated 
cosmetic products, were screened and were found to differ in their vulnerability to imidazolidinyl 
urea alone or in combination with parabens. Screening experiments were carried out to study 
variables such as incubation time, incubation temperature and pH with the purpose of learning how 
to design and interpret Pseudomonas screening experiments. Experimental data are presented 
contrasting inadequate ot marginal preservation of cosmetic lotions and shampoos with adequate 
preservation of these products. It was found, for example, that the parabens alone provided 
inadequate protection against pseudomonas growth in several creams, lotions, and shampoos. 
Addition of Imidazolidinyl Urea to these formulations is shown to enhance the range of 
effectiveness and to give adequate protection against Pseudomonas contamination.

Etne méthode zur bestimmung der verteilungsgleichgewichte von konservierungsmitteln 
in emulsionen: Gerhard Sauermann, Wolfgang Hofeditz and Walter Engel. Journal of the Society of 
Cosmetic Chemists 29, 767 (December 1978)

Synopsis — Partial phase separation of emulsions was achieved by ultrafiltration and ultracentrifu
gation without noticeable changes in partition coefficients and adsorption characteristics. The 
amount of preservatives in the continuous phase is then determined with the aid of HPLC. Data 
obtained by this technique are in good agreement with the results of microbiological challenge 
testing.
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Effects of harvesting techniques on hydration dynamics: gravimetric studies of stratum 
corneum: Robert L. Rietschel and William A. Akers. Journal of the Society of Cosmetic Chemists 29, 
777 (December 1978)

Synopsis—Stratum corneum specimens harvested by several methods commonly used for in vitro 
studies have been compared for hygroscopicity. Cantharidin blisters give superior data when 
compared to heat, trypsin and ammonia fume separated specimens. As the cantharidin data 
represent skin from a different age group and body site, a comparison to animal data in the literature 
is made.

Prediction of hair assembly characteristics from single fiber properties: C. R. Robbins and 
G. V. Scott. Journal of the Society of Cosmetic Chemists 29, 783 (December 1978)

Synopsis—An hypothesis is developed with relationships that predict how changes in the behavior 
of hair assemblies (tresses or heads) depend on changes in single fiber properties that are measurable, 
i.e., how changes in combing ease, flyaway, body, managability and style retention of hair 
assemblies relate to changes in fiber friction, stiffness, static charge, curvature, weight and diameter. 
From these relationships desired changes in assembly characteristics may be approached through 
changes in the fiber properties.
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Low-energy emulsification II: 
evaluation of emulsion quality

T. J. LIN 628 Enchanted Way, Pacific Palisades, CA 90272; 
Toshiyuki Akabori, Shoji Tanaka and Katsuyuki Shimura, 
Arimino Chemical Co., Ltd., Tokyo, Japan.

Received December 26, 1977. Presented at Annual Scientific Meeting, 
Society of Cosmetic Chemists, December 1977, New York, New York.

Synopsis

LOW-ENERGY EMULSIFICATION (LEE), an emulsification technique proposed by Lin (l, 2) to conserve 
mechanical and thermal energies in the processing of emulsions, was EXAMINED in terms of EMULSION 
QUALITY and compared with similar emulsions made with a conventional hot process.

Experimental data obtained from prototype cosmetic formulations consisting of W/O and O/W emulsions 
stabilized with various cationic, anionic and nonionic surfactants and their mixtures indicate that the technique 
is extremely flexible and is capable of producing emulsions with varying droplet sizes. The key to success in 
applying the technique lies in understanding and controlling the physical variables responsible for causing a 
droplet size variation.
The key variables found were: first stage emulsification temperature, mixing intensity, ratio of external phase 
added during the first stage of emulsification to that of the second stage dilution, rate and the mode of phase 
combination. By effectively controlling these variables, it has been demonstrated that it is possible to produce 
emulsions with smaller and more uniform droplet size distribution using the low-energy technique than similar 
emulsions obtained with the conventional hot emulsification. In many instances, withholding of a large 
amount of external phase for later addition resulted in a sharp reduction of the droplet size. This effect is 
apparently related to the solubilization effect observed by Lin, Kurihara and Ohta (3, 4) and a proper control of 
this effect allows processing of finer emulsions with a substantial reduction of not only thermal and 
mechanical energies but also processing time.

INTRODUCTION

The basic principles and the economical advantages of low-energy emulsification (LEE) 
have been thoroughly discussed by Lin in his earlier publications (l, 2). Basically the 
technique involves withholding a portion of the emulsion’s external phase and first making 
an emulsion concentrate at an elevated temperature. The withheld external phase is kept at 
a lower temperature and added to the concentrate with mixing during the second stage 
(diluting) operation.
Since a portion of the external phase is added at a lower temperature (usually room
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temperature), a significant amount of thermal energy can be conserved particularly if the 
amount of withheld external phase is substantial relative to the amount of emulsion 
concentrate processed in the first stage. In addition to conserving thermal energy, the 
technique also allows a considerable reduction in processing time by effectively reducing 
the time required for batch cooling. Mechanical energy expended during the cooling 
period is, as a result, also reduced.
It should be emphasized that LEE differs substantially from ordinary, low-temperature 
emulsification in that the entire process is not carried out at a constant, low temperature. 
First-stage emulsification can be carried out at almost any desired temperature to obtain 
the necessary sterilization, dispersion, blending or promotion of a chemical reaction in the 
low-energy method. The diluting liquid to be added to the batch at the second stage is 
usually kept at ambient temperature but may be adjusted to any desired temperature, if 
necessary. LEE is, therefore, much more versatile compared to the conventional, 
low-temperature method as it allows processing of a wide variety of cosmetic emulsions 
even when they contain waxy substances such as cetyl alcohol, stearic acid and beeswax. 
By applying thermal energy only when and where needed, LEE offers a great flexibility 
with a definite economical advantage.
Whereas the economy of LEE cannot be disputed for the mass production of emulsions 
when applicable, the quality of emulsions so produced has not been critically examined. 
The main purpose of this investigation is to systematically evaluate the qualities of typical 
O/W and W/O cosmetic emulsions prepared by LEE against similar emulsions prepared 
by a conventional hot process. The quality of a cosmetic emulsion is an ambiguous term 
and is obviously dependent on its end purpose and one’s definition. For the purpose of this 
presentation, nevertheless, the quality of an emulsion is defined such that the finer the 
droplet size, the better the quality. This definition is consistent with most applications of 
cosmetic emulsions as a finer droplet size is usually associated with a finer texture, higher 
gloss and, generally, but not absolutely, with a better stability. The definition is an arbitrary 
one, however, as a finer droplet size does not always guarantee a better stability or better 
performance. Emulsion stability is dependent not only on the droplet size distribution of 
the internal phase but also on many other factors such as rheological and electrical 
properties. Moreover, in some cosmetic applications, an excessive stability may not even 
be desirable from the product performance viewpoint.

EX PER IM EN TA L

All emulsions were prepared in a 500-ml glass beaker equipped with four baffles as shown 
in Figure 1. A six-blade, stainless steel turbine with 50 mm diameter and 20 mm height, set 
15 mm above the bottom of the beaker, was used for mixing. The mixer, driven by a 
powerful motor, rotates at exactly preset speeds virtually unaffected by viscosity variations 
during the mixing operation. In most instances, the internal phase of the emulsion was first 
heated to a desired temperature in the 500-ml beaker. A predetermined amount of the 
external phase, heated to the same temperature as the internal phase, was then added to 
start first-stage emulsification at a preset speed. The portion of the external phase withheld 
for second-stage addition was kept at approximately 20°C and later added to the emulsion 
concentrate at an approximately constant rate of 150 ml/min through a funnel. The 
finished emulsion was then mixed to uniformity and the droplet size distribution was
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9 cm

Figure 1. Experimental apparatus

obtained photomicrographically. The average droplet size represents an arithmetic average 
of approximately 200 droplets.
A parameter, a, was defined as the percentage of a given phase withheld for a later 
addition. Thus a =  0 represents no withholding, i.e., conventional hot processing. 
Specifically, a Q and a H represent, respectively, the percentages of the oil and aqueous 
phases withheld.
A thermometer placed in the beaker registered temperature changes and viscosity of the 
finished emulsion was measured at room temperature with a Brookfield-type viscometer
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(Type B Viscometer, Model BL, by Tokyo Keiki Seizosho, Tokyo, Japan) at 30 rpm using 
spindle No. 3. Viscosity measurements were taken after a 1-min rotation. All emulsifica
tion operations were done carefully to assure good reproducibility. All surfactants, oils and 
waxes used in the formulations were cosmetic grade materials without further purification, 
and deionized water was used in all experiments.

RESULTS A N D  D ISC U SSIO N S

Although a great number of formulations representing a wide range of cosmetic emulsions 
and nonemulsions were tested by LEE in this series of investigations, because of the space 
limitation only the results from several representative formulations will be shown. These 
formulations are simplified prototype cosmetic emulsions including a cationic O/W 
emulsion, a nonionic W/O emulsion, a nonionic O/W emulsion and an anionic/nonionic 
O/W emulsion.
The cationic O/W emulsion shown in Table I represents a prototype cationic hair rinse 
emulsion stabilized with a popular quaternary surfactant, stearyl dimethyl benzyl 
ammonium chloride.
The results obtained with this cationic O/W emulsion are shown in Figure 2 where the 
arithmetic mean droplet diameters are plotted against a H, the percentages of water 
withheld for second-stage dilution. The initial temperatures of first-stage emulsification, 
Te, are also indicated in the figure. It is clear from Figure 2 that the emulsion becomes 
coarser as the emulsification temperature, Te, is lowered. The mean droplet size also 
increases somewhat as ctH is increased beyond 50%. Below 50% a H, the variation in the 
mean droplet sizes was within the experimental error.
The result is not surprising since it is expected that as emulsification temperature is 
lowered, emulsification becomes less efficient due to a viscosity build-up. However, for 
this system, no significant increase in the mean emulsion droplet size is observed until aH is 
well over 50%. This means that as much as 50% of the external phase (water) of this 
emulsion could be withheld for a later addition at room temperature to save a considerable 
amount of thermal energy without adversely affecting the emulsion quality.
In general, it is easier to carry out LEE on O/W emulsions containing low solids such as a 
moisturizer with 70% or more external, aqueous phase. However the applicability of LEE is 
by no means restricted to O/W emulsions. It also works satisfactorily for W/O emulsions 
containing a large amount of mineral oil. An example of such a W/O emulsion is given in 
Table II.

Table I
Cationic O/W Emulsion

Wt. %

Stearyl Dimethyl Benzyl Ammonium 
Chloride (21% active)3 4.0

Light Mineral Oil 4.0
Stearyl Alcohol 1.6
Water 90.4

100.0

3Rohm & Haas Co., Philadelphia, Pennsylvania.



EM U LSIO N  Q U A LITY 749

Figure 2. Effect of aH and emulsification temperature on droplet size of the cationic O/W emulsion

The external phase of this W/O emulsion is mostly mineral oil. Varying amounts of pure 
mineral oil were withheld for later dilution at room temperature after completion of the 
first stage emulsification. It is clear from Figure 3 that LEE worked satisfactorily at an 
emulsification temperature of 80°C up to a G =  70.
A sharp increase in mean droplet size, indicating a degradation of the emulsion, was 
observed between aQ =  70 and aQ =  80. From conductivity measurements it was found 
that the emulsion inverted from a W/O type to an O/W type at aQ values above 70. Since 
the intended emulsion was a W/O type, the phase inversion resulted in the formation of 
coarse emulsions.
The reason for the phase inversion at a high aQ value is readily understood from the 
illustration in Figure 4. The dashed line in the figure represents the boundary between the 
first portion of the external phase used for the emulsification and the second portion used 
for dilution. As aQ is increased, the boundary is lowered and the ratio of the first-stage

Table II
Nonionic W/O Emulsion

Wt. %

Water 30
Diethyleneglycol Distearate I
Polyoxyethylene (20) Sorbitan Monostearate3 4
Sorbitan Sesquioleate3 8
Light Mineral Oil 57

100

a Kao-Atlas Co., Ltd., Tokyo, Japan.
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Figure 3. Effect of aQ on droplet size of the nonionic W/O emulsion

external phase to internal phase reduces accordingly. Eventually the ratio becomes too 
small to form the desired W/O emulsion concentrate initially and a phase inversion 
occurs. The subsequent addition of the cold external phase to the inverted emulsions, 
shown in Figure 3 for aQ >  70%, did not reinvert the emulsion and the final emulsion 
remained O/W type in high a Q range. Generally, when an inverted emulsion concentrate

Figure 4. I l lu s tr a t io n  o n  a  v a r ia tio n  in  L E E
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+

EMUL. CONC. EXT. PHASE EMULSION

m + □  -
EMUL. CONC. INT. PHASE EMULSION

Figure 5. Illustration of adding external phase and internal phase liquids to the emulsion concentrate

fails to reinvert to form the intended type, an emulsion with poor stability or large droplets 
will form. This happens more frequently with emulsions having a fairly large amount of 
internal phase and is true with both W/O- and O/W-type emulsions.
Figure 5 illustrates the difference in diluting an emulsion concentrate with an external 
phase liquid and an internal phase liquid. In general a dilution with an external phase liquid 
at the second stage is more desirable as dilution proceeds more smoothly and the droplet 
size of the final emulsion does not change significantly from that of the emulsion 
concentrate. On the other hand, when an emulsion concentrate is diluted with the internal 
phase liquid, as illustrated by the lower emulsion of Figure 5, a coarse emulsion or an 
emulsion with a wider droplet size distribution can result. This is easily understood since, 
during the addition of the cold phase, the temperature of the batch is lowered considerably 
and unless a high-shear mixer or a homogenizer is used in the second stage the resulting 
emulsion will be coarse.
As a general rule in carrying out LEE, it is advisable to add the external phase liquid in the 
second stage after the completion of the first stage emulsification. If a homogenizing 
operation is desired, it is generally best to carry it out during the first stage since total 
batch volume at this stage is smaller and temperature is higher, making homogenization 
more effective.
In executing LEE, the higher the value of a, the greater is a conservation of energy 
expended to process the emulsion. Thus, it is of interest to determine the limit of a within 
which emulsions can be prepared without significantly sacrificing the emulsion quality. In 
most LEE applications, the greater the a  value, the more concentrated and more viscous 
will be the emulsion concentrate. A practical limit of a  is thus dependent not only on the 
formulation but also on the process equipment, particularly the geometry of the kettles 
and the type and power of the mixers. For example, a marine-type propeller mixer can 
handle low-viscosity emulsions adequately, but not moderate- to high-viscosity emulsions.
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Table III
Nonionic O/W Emulsion

Wt. %

Light Mineral Oil 10.0
Stearyl Alcohol 3.0
P.O.E. (5.5) Cetyl Ether 1.2
P.O.E. (10) Cetyl Ether 2.0
Propylene Glycol 5.0
Water 78.8

100.0

A turbine mixer will handle a moderately high viscosity emulsion but probably not a heavy 
cream. A paddle-type mixer will handle a fairly viscous cream and allows LEE processing 
at a relatively high a, although the rate of shear provided by such a low-speed mixer may 
not be sufficient for an adequate dispersion. Thus, in a practical operation, the limit of a  
will be decided by a number of factors.
It is, nevertheless, of interest to determine the upper limit of a  by carrying out experiments 
up to a very high a  region in the laboratory where a sufficient mixing can be provided. 
Table III shows an example of a low-solids, O/W emulsion stabilized with nonionic 
surfactants used in this series of experiments.
A rather surprising result was obtained with this emulsion at high a H range as shown in 
Figure 6. As a H increased beyond 50%, the emulsion droplets became smaller and 
extremely fine emulsions having averaged droplet diameter in submicron range were 
obtained for a H values greater than 70%. The sharp improvement in the emulsion quality at

% WATER WITHHELD, (J \ H

F i g u r e  6 . E f fe c t o f  a H o n  d r o p le t  size o f  th e  n o n io n ic  O / W  e m u ls io n
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Table IV
Anionic/Nonionic O/W Emulsion

Wt. %

Light Mineral Oil 10.0
Stearic Acid 5.0
Cetyl Alcohol 0.2
P.O.E. (5.5) Cetyl Ether3 0.6
P.O.E. (10) Cetyl Ether3 1.0
Triethanolamine 1.0
Propylene Glycol 5.0
Water 77.2

100.0

3 Nikko Chemicals Co., Ltd., Tokyo.

a H — 50 ~  70% is particularly surprising and interesting. This is in contrast to the result of 
the W/O emulsion shown in Figure 3 where the droplet size shows an increase with 
ao-
The remarkable reduction of droplet size at high a  value was observed, not only in this 
nonionic O/W emulsion, but also in many other kinds of emulsions. Another example of 
this effect can be seen from the data obtained with an O/W emulsion stabilized with a 
mixture of anionic and nonionic surfactants, shown in Table IV.
As it is clearly shown in Figure 7 for emulsions obtained at an initial emulsification 
temperature of 70°C, a sharp decrease of the mean droplet size of the emulsion occurred 
when aH increased beyond 50%. The viscosities of the emulsions, shown by the broken



754 JO U R N A L  O F T H E SOCIETY O F COSM ETIC CHEM ISTS

line, also showed a sharp drop at about the same a H value. The viscosities in Figure 7 are 
the viscosities of the final emulsions after they were cooled to room temperature 
approximately 2 hr after emulsification and they are represented by the Brookfield 
viscometer reading obtained with No. 3 spindle at 30 rpm. In making this series of 
emulsions, propylene glycol was placed with the first portion of the water. All other 
ingredients, including the nonionic surfactants, were initially placed in the oil phase.
The remarkable improvement of the emulsion at high a  values is rather intriguing as it 
offers a possibility of making better emulsion while conserving energy. In practical 
applications, emulsification at a high a  value means there is practically no need for cooling 
the batch after dilution. Not only a great saving of energy is possible, but a substantial 
reduction in processing time can also be achieved.
Further investigation of this effect revealed that it occurred in many systems, particularly in 
O/W emulsions. The cationic O/W emulsion of Table I did not show the effect at high a H 
values. However, when this system was reexamined by using a similar but more 
concentrated cationic surfactant, a very different result was obtained. The revised formula 
used in this study is shown in Table V.
Stearyl dimethyl benzyl ammonium chloride (80%) is similar to stearyl dimethyl benzyl 
ammonium chloride (21%), except that the content of active stearyl dimethyl benzyl 
ammonium chloride is 80% instead of 21%. The constituents of the other components, 
however, may be significantly different in these two surfactants. The amount of stearyl 
alcohol was increased in the revised formula to compensate for the lowered viscosity.
The data for this emulsion obtained at emulsification temperature of 80°C are shown in 
Figure 8. Here again a sharp decrease in the droplet size is observed in the high a H region. 
Interestingly, an optimum point appears to exist at aH value of about 83% for this cationic 
emulsion. This means that above or below 83% a H, the emulsions became coarser.
The existence of an optimum point is not completely surprising in view of a previous 
finding by Lin, Kurihara and Ohta (3). The authors pointed out the importance of a small 
amount of solubilized water present in the oil phase prior to forming O/W emulsions 
under a low mixing speed. They discovered that by initially solubilizing a small amount of 
water in the oil phase containing the surfactant, a remarkable improvement of 
emulsification efficiency could be achieved in some systems. The amount of the 
presolubilized water was found to be very critical, as an insufficient or excessive amount 
would make emulsification less efficient. They suggested that the solubilization was the 
first step in forming a (W /0)/W  type double emulsion which allowed a more efficient 
emulsification mechanism to function. This mechanism was said to be responsible for the

Table V
Cationic O/W Emulsion, Revised

Wt. %

Stearyl Dimethyl Benzyl Ammonium 
Chloride (80% active)8 2.0

Light Mineral Oil 4.0
Stearyl Alcohol 2.5
Water 91.5

100.0

aToho Chemical Industry Co., Ltd., Tokyo, Japan.
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observed marked difference in the droplet size distributions of the emulsions made with 
different initial surfactant locations.
In their later work, Lin, Kurihara and Ohta (4, 5) further examined the role of the 
solubilized water in O/W emulsification. They reported that in many emulsified systems 
stabilized with various surfactants, the point of optimum emulsification corresponded to 
the point of maximum solubilization. It was suggested that a solubilization measurement 
could be utilized to predict the location of the optimum emulsification point.

(A) (B) (C)

a

NO DIFFERENCE WORSE BETTER
F i g u r e  9 .  T h re e  ty p e s  o f  e m u ls io n s
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When LEE is carried out for O/W emulsification in a high a H region, the amount of the 
initial water in the emulsion concentrate will be relatively small. It is probable that at some 
point corresponding to a certain crH value, the mechanism mentioned above will function 
most effectively, resulting in a formation of very fine emulsions.
In summary, the effect of a  varies greatly depending on the emulsion system, but may be 
roughly classified into the three categories shown in Figure 9- The emulsion (A) shows 
little or no difference in the emulsion droplet size with respect to a. Emulsion (B) becomes 
coarse at a certain a  value due to a phase inversion. In some systems such a degradation of 
the emulsion is not due to a phase inversion, but rather to the excessive viscosity build-up 
of the concentrate in high a  region making mixing and first-stage emulsification 
ineffective. Emulsion (C) illustrates a sharp improvement of emulsification in higher a 
range. In some systems, optimum points were observed at a high a value, which may be 
regarded as a variation of the type (C).

• CONCLUSIONS

It has been demonstrated that LEE can be applied effectively in commercially processing a 
wide variety of emulsions. An investigation of the qualities of emulsions made by such a 
technique revealed that not only the initial emulsification temperature is an important 
factor, but also the amount of the diluting phase withheld and the extent of mixing. A 
proper control of these variables will enable one to process a desired emulsion by LEE 
with a definite economical advantage. The finding of a marked reduction of droplet size in 
high a  region opens an intriguing possibility of making a very fine emulsion with LEE 
while conserving a great deal of energy and reducing considerably the required processing 
time.
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Synopsis

Pseudomonas contamination of cosmetics is a major concern in the cosmetic industry because pseudomonads 
are so widely distributed in nature, so adaptable, and so resistant to most antimicrobials. Eleven ATCC-type 
pseudomonads, representing ones of concern for contaminating cosmetic products, and seventeen "wild” 
pseudomonads, isolated from a variety of contaminated cosmetic products, were screened and were found to 
differ in their vulnerability to IMIDAZOLIDINYL UREA1 alone or in combination with parabens. Screening 
experiments were carried out to study variables such as incubation time, incubation temperature and pH with 
the purpose of learning how to design and interpret Pseudomonas screening experiments. Experimental data are 
presented contrasting inadequate or marginal preservation of cosmetic lotions and shampoos with adequate 
preservation of these products. It was found, for example, that the parabens alone provided inadequate 
protection AGAINST PSEUDOMONAS growth in several creams, lotions, and shampoos. Addition of 
Imidazolidinyl Urea to these formulations is shown to enhance the range of effectiveness and to give adequate 
protection against Pseudomonas contamination.

IN T R O D U C T IO N

Pseudomonas contamination of cosmetic products continues to be a serious problem in the 
cosmetic industry (l, 2). Essentially all types of water-containing products are vulnerable to 
this versatile, adaptable, sometimes pathogenic, gram-negative bacterium (3). Because its 
nutritional requirements are minimal (3), it often survives and multiplies under conditions 
where other microorganisms cannot. Even in distilled water, Pseudomonas has been 
reported to grow to counts of one million per ml or more (4, 5). Contamination with the 
single species Pseudomonas aeruginosa has alone accounted for numerous recalls of 
products from the market (6).
Pseudomonads are difficult to avoid because they are widely distributed in water and soil
(3) and are commonly found on the skin and on particles of dust in the air (6). The solution 
to the problem of Pseudomonas contamination of cosmetics is good manufacturing 
procedures plus the incorporation of an effective preservative system, but the choice of a 
preservative system is complicated by several factors: most commonly used preservatives 
are not effective against Pseudomonas; preservatives are frequently inactivated by other

'GERMALL 115, registered trademark of Sutton Laboratories, Inc., Roselle, NJ 07203.
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components of a cosmetic formulation; and there are hundreds of Pseudomonas species 
and an almost limitless number of strains, which may differ in their vulnerability to 
antimicrobials.
It was therefore of interest to examine the behavior of a variety of pseudomonads in the 
presence of Imidazolidinyl Urea1 (7), a commonly used (8) cosmetic preservative, in a 
laboratory screening test. Of course no screening test can substitute for the testing of a 
finished product. Only by challenge testing the final cosmetic formulation can one hope to 
establish whether or not a cosmetic is adequately preserved. Nevertheless, screening 
experiments can sometimes provide general information, which the authors felt might help 
cosmetic chemists and microbiologists to recognize the complexities and limitations of all 
testing procedures with Pseudomonas.

EX PER IM EN TA L

METHODS

Since different screening methods often give different results (9), a modification of an 
AOAC screening test (10) was chosen which was consistent with general practice, although 
somewhat more rigorous than usual. The choice was made to ignore bacterial counting 
and to require complete kill. This unusually rigorous approach meant that a 99-9% kill 
would be recorded in this study as "no kill,” because growth would occur in a subculture 
even if only one organism survived. Nevertheless, the authors felt that this adaptation of 
the phenol coefficient method (10), spread out over several days, more closely represented 
the needed activity against Pseudomonas. An incubation temperature of 37°C for P. 
aeruginosa is recommended by AOAC (10) and others (ll), and is considered by many (12) 
as the optimum temperature for growth of most bacteria. Since the USP XIX (13) 
recommends an incubation temperature for bacteria of 30-35°C, the choice was made in 
the study reported here to routinely incubate at 35°C. A third basic choice was to incubate 
in dilute nutrient media (see below), following the often-repeated suggestion by Goldman 
(14) that such dilute media best simulate conditions of growth in cosmetics.
Initial screening was done with 11 pseudomonads purchased from ATCC (15), including 
those types most likely to be found in cosmetics. A 0.3% solution (16) of Imidazolidinyl 
Urea (Germall 115-Sutton Laboratories, Inc., Roselle, N.Y. 07203) was challenged with 
approximately 106 pseudomonads/ml. All pH’s were adjusted to 7.0, because for most 
bacteria the optimum pH for growth generally lies between 6 and 8 (3, 12, 17). Table I 
shows the ATCC pseudomonads tested and includes strains of P. aeruginosa recom
mended by the USP (13) for testing antimicrobial effectiveness (i.e., P. aeruginosa ATCC 
9027), by the AOAC (10) for disinfectant testing (i.e., P. aeruginosa ATCC 15442), by the 
CTFA Preservation Subcommittee (ll) for testing of lotions (i.e., P. aeruginosa ATCC 
13388), by the FDA (18) for testing of antiseptics (i.e., P. aeruginosa ATCC 14502) and the 
neotype strain (19) which is also used for antibiotic testing (i.e., P. aeruginosa ATCC 10145). 
The other pseudomonads tested (P. cepacia, P. putida, P. stutzeri, P. fluorescens and P. 
aureofaciens) are neotype strains of pseudomonads of interest to cosmetic microbiologists, 
and are species generally found in soil and water.
Cultures were maintained on Trypic Soy Agar (TSA, Difco Laboratories, Detroit, 
Michigan) at 5°C. They were transferred approximately once a month.

‘GF.RMALL 115, registered trademark of Sutton Laboratories, Inc., Roselle, NJ 07203.
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Table I
Challenge of 0.3% Imidazolidinyl Urea Solutions with ATCC Pseudomonads 

(+ = Growth, — = No Growth)

Species ATCC Number 1
Subculture After Incubation Times (Days) 

2 3 7 14 21 28

P. aeruginosa 9027 - - -

P. aeruginosa 15442 - - -
P. aeruginosa 13388 - - -

P. aeruginosa 14502 - - -
P. aeruginosa 10145 - - -
P. cepacia 10856 - - -

P. cepacia 25416 - - -

P. putida 12633 + + + -  -  - -

P. stutzeri 17588 - - -

P. fluorescens 13525 - - -

P. aureofaciens 13985 + + + -

The screening procedure was an adaptation of a phenol coefficient procedure commonly 
used for disinfectants (10). Each inoculum was prepared by inoculating the organism into 
AOAC Letheen Broth (BBL 10914) and incubating for 24 hr at 35°C. A 0.5-ml aliquot of 
the 24-hr broth culture was added to 4.5 ml of the aqueous Imidazolidinyl Urea solution to 
be challenged. Diluting the broth culture tenfold by mixing with the Imidazolidinyl Urea 
solution resulted in a microbial count of approximately 106 organisms per ml. The mixture 
to be incubated also contained dilute (l:10) broth as nutrient and had an antimicrobial 
concentration reduced below the nominal concentration by 10% (e.g., the so-called 0.3% 
Imidazolidinyl Urea solution was actually 0.27% after addition of the 24-hr broth 
culture).
Challenged solutions or products were sampled with a 4-mm id transfer loop and 
subcultured in AOAC Letheen Broth. After incubating for 48 hr at 35°C, the decision of 
"growth” vs. "no growth” in the subculture was made by inspection.

RESULTS OF SCREENING

Inoculated solutions were routinely sampled after 1, 2 and 3 days (d), and the samples 
subcultured in nutrient broth to determine whether viable organisms were still present. As 
shown in Table I, 9 of the 11 ATCC pseudomonads were killed within 24 hr. Viable 
organisms of P. putida and P. aureofaciens were present for the first 3 d, but when samples 
were taken after longer incubation times, it was clear that both organisms were killed 
within 7 d.
When 0.5% solutions of Imidazolidinyl Urea were challenged with P. putida and P. 
aureofaciens, both organisms were killed within 2 d (Table II). When a frequently used (20) 
preservative system, 0.3% Imidazolidinyl Urea plus 0.2% methylparaben plus 0.1% 
propylparaben, was used, both P. putida and P. aureofaciens were killed within 1 d (Table 
III).
Screening experiments were then extended to "house” pseudomonads, organisms that had 
been found at various times in cosmetic manufacturing plants or in cosmetic products. 
Microbiologists in many cosmetic companies kindly supplied samples or "slants” of these 
wild, possibly mutated organisms, all of which had been identified as Pseudomonas. The
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Table II
Challenge of 0.5% Imidazolidinyl Urea Solutions with ATCC Pseudomonads

(+ = Growth, -  = No Growth)

Species ATCC Number 1
Subculture After Incubation Times (Days) 

2 3 7 14 21 28

P. putida 
P. aureofaciens

12633
13985

+
+

-

traditional wisdom in the field is that mutated types are often harder to kill than the 
"tame” ATCC types.
As shown in Table IV, a 0.3% solution of Imidazolidinyl Urea was challenged with 17 
different "house” pseudomonads in the usual way (l06/ml, pH 7.0, etc.). Twelve of the 
seventeen were completely killed within 1 d, one survived for 1 d, but not for 2 d, and four 
survived for 3 d. Extending the incubation time gave complete kill of three of the four 
resistant strains, but one "house” pseudomonad, number 37-3, survived for the full 
28 d.
The four "house” pseudomonads that survived for three or more days in 0.3% 
Imidazolidinyl Urea solution were inoculated in the usual way into 0.5% Imidazolidinyl 
Urea solutions. As shown in Table V, two of the four pseudomonads were killed by 0.5% 
solution within 1 d, but the other two survived for 3 d. By 7 d, however, both of these two 
resistant "house” pseudomonad were also killed by 0.5% Imidazolidinyl Urea solution.
The combination preservative system 0.3% Imidazolidinyl Urea plus 0.2% methylparaben 
plus 0.1% propylparaben killed three of the four resistant "house” pseudomonads within 1 
d and killed the exceptionally resistant pseudomonad number 37-3 within 2 d (Table VI). 
Reducing the level of Imidazolidinyl Urea from 0.3% to 0.2% gave a system which killed 
three of the four organisms within 1 d, but permitted the exceptional pseudomonad 
number 37-3 to survive for 3 d. Raising the level of Imidazolidinyl Urea from 0.3% to 0.5%, 
still in combination with 0.2% methylparaben plus 0.1% propylparaben, gave a system 
which killed all four pseudomonads, including 37-3, within 1 d.
These screening tests show that pseudomonads differ considerably in their vulnerability to 
a given antimicrobial, and that a so-called "adequate preservative system” against 
Pseudomonas depends in large part on the specific pseudomonad used in the test. Even the 
most resistant pseudomonad can apparently be killed by the right preservative system; but 
the test results warn that, even after full microbial testing, a mutated pseudomonad might 
later grow in an otherwise satisfactorily preserved product. Even after production is 
routine, good housekeeping is essential and constant watchfulness is prudent. After 
everything is worked out and running, the job of surveillance must continue.

Table III
Challenge of 0.3% Imidazolidinyl Urea Plus 0.2% Methylparaben Plus 0.1% Propylparaben Solutions 

with ATCC Pseudomonads(+ = Growth, — — No Growth)

Species ATCC Number 1
Subculture After Incubation Times (Days) 

2 3 7 14 21 28

P. putida 12633 - -  -

P. aureofaciens 13985 - -
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Table IV
Challenge of 0.3% Imidazolidinyl Urea Solutions with "House" Pseudomonads 

(+ = Growth, — = No Growth)

Pseudomonas 
Code Number

28
34A
37-1
37-2
37-3
37- 4
38- 1 
38-2 
41A 
82A 
82B 
82C 
83A 
83B 
87A 
87B 
99

Subculture After Incubation Times (Days)
1 2 3 7 14 21 28

+ + + + + + +

+ -  -

+ + + —  —  —  —

In order to test the effect of pH, a series of challenges were run on 0.3% Imidazolidinyl 
Urea solutions at pHs of 5.0, 6.0, 7.0, 8.0 and 9-0, using five different ATCC pseudomonad 
species (Table VII). In this series of challenges, P. aeruginosa, P. putida and P. auerofaciens 
were all completely killed at all pHs within 1 d. At pH 5.0, P. cepacia appeared to survive 
for 1 d, but not for 2 d. Interestingly, P. fluorescens survived for 3 d at pH 5.0 even though it 
was completely killed in 1 d at pH 7.0. At pH 5.0, P. fluorescens was killed within 7 d, but its 
increased survival at pH 5.0 suggests caution in assuming that optimum growth occurs for 
all pseudomonads at pH 6-8.
It is well documented that antimicrobials act faster (2l) and better (22) at elevated 
temperatures, and that an increase in temperature has a potentiating effect on a 
preservative system (23). Our studies tended to confirm these generalizations. The five 
ATCC pseudomonads shown in Table VIII all were capable of surviving for long periods 
in dilute nutrient broth alone at 25, 35 or 45°C. In dilute nutrient broth also containing
0.3% Imidazolidinyl Urea, pseudomonads were killed at all temperatures, but survival times 
of the pseudomonads tended to be longer at 25°C and shorter at 45°C than at 35°C. The

Table V
Challenge of 0.5% Imidazolidinyl Urea Solutions with “House” Pseudomonads 

(+ = Growth, — = No Growth)

Pseudomonas 
Code Number 1 2

Subculture After Incubation Times (Days)
3 7 14 21 28

37-3 + + + -  -  - -
38-1 + + + -  -  - -
41A - - -
83A - - -
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T a b le  V I
C hallenge o f  0 .3 %  Im idazolidinyl U rea  Plus 0 .2%  M ethy lparaben  Plus 0 .1%  Propylparaben  Solutions 

w ith “H ouse" Pseudom onads (+  =  G row th , -  =  N o  G row th)

Pseudom onas 
C ode N u m b er 1

Subculture  A fter Incubation  T im es (Days)
2 3 7 14 21 28

37-3 + -  -

38-1 - -
41A - -
83A - -

one organism that survived 7 d at 25°C, P. fluorescens, was killed within 3 d at 25°C in 0.5% 
Imidazolidinyl Urea solution.
Screening the six most highly resistant "house” pseudomonads at incubation temperatures 
of 25, 35 and 45°C showed the same general behavior, although in this case survival times 
were approximately the same at incubation temperatures of 25 and 35°C (Table IX). 
Survival times at 45°C were shorter in all cases. The one organism that survived 7 d at 25 or 
35°C not only was killed in screening tests by 0.5% Imidazolidinyl Urea solution, but also 
was surprisingly easy to kill with 0.3% Imidazolidinyl Urea solution in an actual cosmetic 
product. This latter observation reminds us once again that screening experiments may 
provide interesting general patterns of behavior, but they cannot substitute for the testing 
of actual cosmetic formulations.

APPLICATIONS TO  COSMETICS

Using this same rigorous screening procedure, where anything other than complete kill is 
survival and therefore "growth” in the subculture, three cosmetic products now on the 
market from a major cosmetic company were challenged with five different pseudomon
ads. All three of these products as sold today are preserved with parabens alone. The 
results recorded in Table X represent subcultures after 2 d incubation. The cleansing cream 
with parabens alone showed survival of both types of ATCC P. aeruginosa and two of 
three "house” pseudomonads. When 0.3% Imidazolidinyl Urea was added, all five 
organisms were killed completely within 2 d. With the moisturizing lotion and the nutrient 
emulsion, three of the five pseudomonads survived after 2 d. Addition of 0.3% 
Imidazolidinyl Urea gave products which showed no growth on subculture, that is, 
complete kill of all five pseudomonads, within 2 days.

T a b le  V II
C hallenge o f  0 .3%  Im idazolidinyl U rea  Solutions w ith A TC C  Pseudom onads at D ifferen t p H s 

(+  =  G row th , — =  N o  G row th)

Subcultures o f  D ifferen t p H  Incubations (T im e in Days)
5.0 6.0  7.0 8.0 9.0

Species A T C C  N u m b e r 1 2 3 7 1 2 3 1 2 3 1 2 3 1 2 3

P. aueruginosa 15442
P. cepacia 25416 +  -  -
P. putida 12633
P. fluorescens 13525 +  +  +
P. aureofaciens 13985
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T a b le  V II I
Challenge o f  0 .3%  Im idazolidinyl U rea  Solutions with A TC C  Pseudom onads at D ifferen t 

Incubation  T em p era tu res (+  =  G row th , -  =  N o  G row th)

S ubcultures o f  D ifferen t Incubation  T em pera tu res 
(Tim e in Days)

Species A T C C  N u m b e r 1
25°C 

2 3 7 1
35°C

2 3 7 1
45°C 

2 3 7

P. aueruginosa 15442 + + - - - - - - -  -

P. cepacia 25416 + - - - - - - - -  -

P. putida 12633 + + - - + + + - -  -
P. fluorescens 13525 + + + + - - - - -

P. aureofaciens 13985 + + - - + + +  - - -  - -

This same test procedure was used on a model shampoo formulation (Table XI) recently 
proposed (24) by an ASTM Cosmetic Preservative Task Force for use in preservative 
testing. Challenges were carried out on the shampoo as described and also with added 
parabens or Imidazolidinyl Urea, or both. Each formulation was challenged not only with
P. aeruginosa, but also with Escherichia coli, Staphylococcus aureus, C a n d id a  albicans and 
Aspergillus niger. The results are shown (Table XII) for subcultures after incubation for 2 d. 
The shampoo alone and the shampoo containing parabens were both able to kill E. coli 
and S. aureus, but not the other three organisms. When 0.3% Imidazolidinyl Urea was 
added to either one of those formulations, the product killed all five organisms. In this 
series, with these specific microorganisms, the Imidazolidinyl Urea alone was capable of 
killing the organisms that the unpreserved shampoo did not kill. However since variations 
exist even among different types of the same species and since the Imidazolidinyl 
Urea-paraben preservative system has wide-range effectiveness, it would be wise to include 
the parabens in the preservative system as added insurance.
Another example of the parabens' inability to withstand Pseudomonas challenge was 
reported recently (25) with a cosmetic lotion. The cosmetic lotion was developed by 
Amerchol (26) and used by the CTFA Preservation Subcommittee (ll) for evaluation of 
methods of determining preservative efficacy. The Subcommittee tested (ll) the 
formulation without any added preservative, and with 0.2% methylparaben plus 0.1% 
propylparaben. After inoculation of both lotions with approximately 106 organisms/ml of 
four different microorganisms, they did microbial counts over a 28-d period. The lotion 
without any added preservative killed S. aureus within 7 d, but failed to kill the other three

T a b le  IX
Challenge o f 0 .3%  Im idazolidinyl U rea  Solutions with “H o u se '’ P seudom onads 

( +  =  G row th , — =  N o  G row th)

Subcultures o f  D ifferen t Incubation  T em pera tu res
(T im e in Days)

Pseudom onas 25°C 35°C 45°C
C ode N u m b er 1 2 3 7 1 2 3 7 1 2 3 7

34A + + - - - - - - - -

37-3 + + + + + + + + + + + -
38-1 + + - - + + + - - - -
41A + + - - + + + - - - -
82A + + + - + - - - - -
83A + + + - + + + - - -
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T a b le  X
C hallenge o f  C osm etic Em ulsions C ontain ing  Parabens 

(+  =  G row th , — =  N o  G row th ; A fter 2 Days)

"H o u se ” "H o u se” “H o u se ”
P. A erug inosa  P. A eruginosa Pseudom onad Pseudom onad Pseudom onad
A TC C  15442 A TC C  13388 34A 37-3 82C

Cleansing C ream + + + + -
Cleansing C ream  +

0 .3%  Im idazolidinyl U rea - - - -
M oisturizing  Lotion + + + -
M oisturizing  Lotion +

0 .3%  Im idazolidinyl U rea - - - -
N u trien t Em ulsion + + + -
N u trien t Em ulsion +

0 .3%  Im idazolidinyl U rea - - -

organisms. The lotion with 0.2% methylparaben plus 0.1% propylparaben killed S. aureus, E. 
col: and C. albicans, but failed to kill P. aeruginosa, which remained at high levels 
throughout the 28-d study period. Addition of 0.3% Imidazolidinyl Urea to the lotion 
already containing the parabens gave a lotion which was capable of killing P. aeruginosa  
within 2 d and which showed no growth over the full 28-d test period (25). A second and 
third re-challenge of the lotion with P. aeruginosa also showed no survival within 2 d of the 
re-challenge, and the pseudomonad count stayed <10/ml throughout each 28-d test 
period.

S U M M A R Y

It has been shown in both screening experiments and in actual cosmetic products that 
Imidazolidinyl Urea is effective against a wide variety of pseudomonads. The few resistant 
strains that Imidazolidinyl Urea alone did not kill quickly enough at the indicated 
concentrations were killed quickly using an Imidazolidinyl Urea-paraben combination 
system. It is recommended that the combination preservative system of Imidazolidinyl 
Urea-methylparaben-propylparaben be used in proportions of 3:2:1, and it is strongly 
suggested that all microbial testing be carried out on the finished cosmetic product. 
Different pseudomonads vary in their susceptibility to antimicrobials, so good housekeep-

T a b le  X I
M odel Sham poo Form ulation  (W ater Base D e te rg e n t System), 

A S T M E -35 . 15 C osm etic Preservative Task Force

Ingred ien t %  By W eight G ram s/K ilo
T rie thanolam ine  Lauryl 25.00 250.0

Sulfate (40% )
Lauryl D ie thanolam ide , 5.00 50.0
A m photeric-2 5.00 50.0
Polyoxyethylene Lanolin (50% ) 3.00 30.0
Phosphoric  Acid 0.20 2.0
D em ineralized  W ater qs to  100%

D eterg en t system  contain ing  an am photeric  (M iranol). A dd all ingredients to m ixing vessel and w arm  to 
150°F. Sw eep stir to 90°F.
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T a b le  X II
C hallenge o f Sham poo Form ulation as D escribed in T able X I and w ith A dded Preservatives 

(+  =  G row th , -  =  N o  G row th ; A fter 2 Days)

P. E. S. C. A.
A eruginosa Coli A ureus Albicans N ig er

15442 10536 6538 10231 9642

Sham poo A lone + — — + +
Sham poo +  0 .2%  M ethyl-Paraben + - - + +

+  0 .1 %  Propyl-Paraben 
Sham poo +  0 .3%  Im idazolidinyl U rea
Sham poo +  0 .3 %  Im idazolidinyl U rea - - - - -

+  0 .2 %  M ethylparaben +  0 .1%  
Propylparaben

ing is essential to prevent contamination and even well established products must be 
checked frequently.
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E ine  M e th o d e  z u r  B es tim m u n g  der 
V e rte ilu n g sg le ich g ew ich te  von  
K o n se rv ie ru n g sm itte ln  in  E m u ls io n en

G E R H A R D  S A U E R M A N N  *, W O L F G A N G  H O F E D I T Z *

W A L T E R  E N G E L *

Synopsis —  P a r tia l  p h a se  s e p a ra tio n  of e m u ls io n s  w as ach iev e d  by u l tra f i ltra t io n  an d  
u l tr a c e n t r if u g a t io n  w i th o u t  n o tic e a b le  ch an g es in  p a r ti t io n  c o effic ie n ts  an d  a d so rp tio n  
c h a ra c te r is t ic s .  T h e  a m o u n t  of p re se rv a tiv e s  in  th e  c o n tin u o u s  p h ase  is  th e n  d e te rm in e d  
w i t h  th e  a id  o f H P L C . D a ta  o b ta m e d  by th is  te c h n iq u e  a re  in  good a g ree m e n t w i th  th e  
r e s u l ts  o f m ic ro b io lo g ic a l c h a llen g e  te s tin g .

Problemstellung

A r t  u n d  M e n g e  e i n e s  i n  e i n e r  E m u l s i o n  v o r l i e g e n d e n  K o n s e r v i e r u n g s 

m i t t e l s  e n t s c h e i d e n  e r f a h r u n g s g e m ä ß  n i c h t  a l l e i n  ü b e r  d e n  S c h u t z  

g e g e n ü b e r  m i k r o b i e l l e m  B e f a l l  u n d  e v e n t u e l l  n a c h f o l g e n d e m  K e i m 

w a c h s t u m ,  s o n d e r n  d i e  W i r k s a m k e i t  d e r  K o n s e r v i e r u n g  h ä n g t  i n s b e 

s o n d e r e  a u c h  v o n  d e r  j e w e i l s  v o r l i e g e n d e n  R e z e p t u r  a b .  D i e s e r  R e z e p t u r 

e i n f l u ß  w i r d  d u r c h  e i n e  R e i h e  v o n  P a r a m e t e r n  b e d i n g t ,  v o n  d e n e n  d i e  

V e r t e i l u n g  z w i s c h e n  d e n  v e r s c h i e d e n e n  K o m p a r t i m e n t e n  d e r  E m u l s i o n  

( W ä s s r i g e  P h a s e ,  Ö l  u n d  P h a s e n g r e n z e )  u n d  d i e  W i e d e r h e r s t e l l u n g  d i e s e r  

t h e r m o d y n a m i s c h  b e d i n g t e n  G l e i c h g e w i c h t e  n a c h  S t ö r u n g ,  z .  B . d u r c h  

V e r b r a u c h  d e r  S u b s t a n z e n  i m  F a l l  m i k r o b i e l l e r  K o n t a m i n a t i o n  d i e  

w i c h t i g s t e n  s i n d .  D i e  K o n z e n t r a t i o n  d e r  B a k t e r i o s t a t i k a  i n  d e r  w ä s s r i g e n  

P h a s e ,  i n  d e r  M i k r o o r g a n i s m e n  a u s s c h l i e ß l i c h  w a c h s e n ,  b e s t i m m t  d a s  

A u s m a ß  d e r  W e c h s e l w i r k u n g  m i t  d e n  M i k r o o r g a n i s m e n  u n d  s o m i t  

a u c h  d i e  m i k r o b i z i d e  W i r k u n g .  Z u r  B e s t i m m u n g  d e r  V e r t e i l u n g s g l e i c h 

* B io p h y s ik a lisc h e s  M e ss la b o ra to r iu m  d e r F irm a  B eiersdorf A G , H am burg .

767
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g e w i c h t e  b e n ö t i g t  m a n  M e t h o d e n ,  d i e  e i n e  z u m i n d e s t  t e i l w e i s e  P h a s e n 

t r e n n u n g  o h n e  V e r ä n d e r u n g  d e r  i n  d e r  E m u l s i o n  v o r l i e g e n d e n  L ö s u n g s 

u n d  A d s o r p t i o n s g l e i c h g e w i c h t e  g e s t a t t e n .  D e r a r t i g e  M e t h o d e n  s i n d  U l t r a 

f i l t r a t i o n  u n d  U l t r a z e n t r i f u g a t i o n ;  s i e  e r l a u b e n  d i e  G e w i n n u n g  d e r  

k o n t i n u i e r l i c h e n  P h a s e  —  i m  F a l l e  e i n e r  O / W - E m u l s i o n  a l s o  d e r  w ä s s r i g e n  

P h a s e  —  u n d  b e i  K e n n t n i s  d e r  G e s a m t m e n g e  a n  e i n g e s e t z t e r  S u b s t a n z  d i e  

E r m i t t l u n g  d e r  V e r t e i l u n g s k o e f f i z i e n t e n .  Z u r  A n a l y s e  d e r  w ä s s r i g e n  

P h a s e  w u r d e  f a s t  a u s s c h l i e ß l i c h  d i e  H o c h d r u c k f l ü s s i g k e i t s - C h r o m a t o -  

g r a p h i e  b e n u t z t .

Experimentelles
P r o d u k t e

D i e  u n t e r s u c h t e n  P r o d u k t e  w a r e n  V e r s u c h - C r e m e s  u n d  - L o t i o n e n ,  

w e l c h e  m i t  p - H y d r o x y b e n z o e s ä u r e e s t e r n ,  P h e n o x e t o l  o d e r  F o r m a l d e h y d  

k o n s e r v i e r t  w a r e n .  P r o d u k t  A  e n t h i e l t  7 4 , 8 %  H 2O ,  2 5 %  Ö l  +  E m u l g a 

t o r e n ,  0 , 1 3 %  P a r a b e n  A ,  0 , 0 7 %  P a r a b e n  P , P r o d u k t  B  w a r  z u s a m m e n 

g e s e t z t  a u s  8 9 , 8 %  H 2O ,  1 0 %  Ö l  +  E m u l g a t o r ,  0 ,1 3  %  P a r a b e n  A , 

0 , 0 7 %  P a r a b e n  P ,  P r o d u k t  B ' e n t h i e l t  z u s ä t z l i c h  2 %  p - M e t h o y z i m t -  

s ä u r e e s t e r  s ) u n d  8 7 , 8 %  H 2O .

U l t r a f i l t r a t i o n

D i e  P h a s e n t r e n n u n g  w u r d e ,  s o w e i t  e s  s i c h  u m  f l i e ß f ä h i g e  P r o d u k t e  

h a n d e l t e ,  m i t  U l t r a f i l t r a t i o n s z e l l e n  *) 2 ) (0 4 6  n m )  b e i  D r u c k e n  z w i s c h e n  

1 —  2 , 5  b a r  u n t e r  R ü h r e n  d u r c h g e f ü h r t .  D i e  v e r w e n d e t e n  M e m b r a n 

f i l t e r  w a r e n  i m  F a l l  d e r  T r e n n u n g  v o n  P r ä p a r a t e n  m i t  k o n t i n u i e r l i c h e r  

w ä s s r i g e r  P h a s e  v o m  T y p  S M  1 2 1 3 3  (0 =  10 —  2 0  n m )  o d e r

S M  1 2 1 3 6  ( 0  =  5 — 1 0  n m )  3). B e i  W / O - E m u l s i o n e n  k ö n n e n  t r o c k e n e  

F i l t e r  d e s  T y p s  P S A C  0 4 7 1 0  2 ) o d e r  B M - 5 0 0 K  1 2 3 4 5), w e l c h e  d i e  U l t r a 

f i l t r a t i o n  h y d r o p h o b e r  M e d i e n  g e s t a t t e n ,  z u r  I s o l i e r u n g  d e r  Ö l p h a s e  

d i e n e n .  D a s  F i l t r a t  w u r d e  i n  F r a k t i o n e n  v o n  c a .  1 m l  g e s a m m e l t  u n d  

g e t r e n n t  a n a l y s i e r t  (1 ).

U l t r a z e n t r i f u g a t io n

D i e  T r e n n u n g  v i s k o s e r  C r e m e s  w u r d e  i n  e i n e r  U l t r a z e n t r i f u g e 4 ) 

u n t e r  A n w e n d u n g  h o h e r  S c h w e r e f e l d e r  ( 1 0 s b i s  3  • 1 0 s g ) d u r c h g e f ü h r t .

’ ) Fa. B erghof /T ü b in g e n , G FR .
2) Fa. M illip o re /N e u -Ise n b u rg , GFR.
3) Fa. S a rto riu s , G ö ttin g e n , GFR.
4) B e c k m a n  In s tru m e n ts .
5) N e o -H e lio p a n , H a a rm a n n  u n d  R e im er, H o lz m in d e n .
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U m  d i e  k o n t i n u i e r l i c h e  P h a s e  p r o b l e m l o s  z u  g e w i n n e n ,  w u r d e n  d i e  

Z e n t r i f u g e n r ö h r c h e n  a u s  K u n s t s t o f f  i n  A b h ä n g i g k e i t  v o n  d e r  H ö h e  d e r  

e i n z e l n e n  o p t i s c h  e r k e n n b a r e n  F r a k t i o n e n  z e r s c h n i t t e n .

A n a l y s e

B e i  w ä s s r i g e n  M e d i e n  w u r d e  d i e  A n a l y s e  (2) p e r  H P L C  6) u n t e r  V e r 

w e n d u n g  e i n e r  r e v e r s e d - p h a s e - S ä u l e  ( O D S )  d u r c h g e f ü h r t .  A l s  E l u t i o n s 

m e d i u m  d i e n t e  b e i  d e r  P a r a b e n a n a l y s e  e i n  G r a d i e n t  1 0 %  Ä t h a n o l / 9 0 %  

H j O  —  9 0 %  Ä t h a n o l / 1 0  %  H 2O  ( s w e e p t i m e  3 2  m i n ,  G r a d i e n t  3 ,  

D e t e k t o r w e l l e n l ä n g e  2 5 4  n m ,  I n t e g r a t o r  H P  3 3 8 0  A ,  F l u ß r a t e  1 ,4  m l / m i n ) .  

F o r m a l d e h y d  ( =  F A )  w u r d e  k o l o r i m e t r i s c h  g e m ä ß  (3) g e m e s s e n .  I m  F a l l  

h y d r o p h o b e r  M e d i e n  w u r d e n  d i e  P a r a b e n e  U V - p h o t o m e t r i s c h  a l s  S u m m e  

a n a l y s i e r t .

Ergebnisse und Diskussion

D i e  U l t r a f i l t r a t i o n  i s t  m i t  z w e i  P h ä n o m e n e n  v e r k n ü p f t ,  w e l c h e  d i e  

G e n a u i g k e i t  d e r  E r g e b n i s s e  b e e i n f l u s s e n .  A l s  e r s t e s  i s t  d i e  A d s o r p t i o n  

v o n  p o l a r e n  S u b s t a n z e n  a m  F i l t e r  z u  n e n n e n .  H i e r b e i  e n t s t e h e n d e  

F e h l e r  l a s s e n  s i c h  d a d u r c h  v e r m e i d e n ,  d a ß  m a n  d a s  a n f a n g s  a n f a l l e n d e  

F i l t r a t  n i c h t  z u r  a n a l y t i s c h e n  K e n n z e i c h n u n g  d e s  P r ä p a r a t e s  v e r w e n d e t ,  

s o n d e r n  d i e  b a l d  e i n t r e t e n d e  S ä t t i g u n g  a b w a r t e t .  D a s  z w e i t e  P h ä n o m e n  

i s t  d i e  s o g e n a n n t e  K o n z e n t r a t i o n s p o l a r i s a t i o n ,  u n t e r  d e r  m a n  d i e  V e r 

a r m u n g  d e s  F i l t r a t e s  a n  g e l ö s t e n  S u b s t a n z e n  v e r s t e h t ,  d i e  a u s  e i n e r  

P e n e t r a t i o n s v e r l a n g s a m u n g  d u r c h  d i e  o b e r h a l b  d e r  M e m b r a n  s i c h  a u s 

b i l d e n d e n  G e l s c h i c h t e n  h e r r ü h r t  (1).

D i e  K o n z e n t r a t i o n  a n  v o r h a n d e n e m  K o n s e r v i e r u n g s m i t t e l  w i r d  ü b e r  

e i n e  R e i h e  v o n  F r a k t i o n e n  h i n w e g  m e s s e n d  v e r f o l g t ,  u m  d i e  s t ö r e n d e n  

E i n f l ü s s e  d e r  b e i d e n  P h ä n o m e n e  z u  e r k e n n e n ,  s o  d a ß  d i e  o . g . F e h l e r  

e l i m i n i e r t  w e r d e n  k ö n n e n .  I n  d e m  d e r  F ig .  1 z u g r u n d e  h e g e n d e n  

B e i s p i e l  w i r d  n u r  d e r  V o r g a n g  d e r  A d s o r p t i o n  a m  F i l t e r m a t e r i a l  w ä h r e n d  

d e r  e r s t e n  F r a k t i o n e n  d a r g e s t e l l t .  E i n  a l l m ä h l i c h e s  A b s i n k e n  d e r  g e 

f u n d e n e n  K o n z e n t r a t i o n e n  b e i  h ö h e r e n  F i l t r a t - V o l u m i n a  i n f o l g e  K o n 

z e n t r a t i o n s p o l a r i s a t i o n ,  d a s  b e i  n i c h t  g e r ü h r t e m  I n h a l t  r e g e l m ä ß i g  b e 

o b a c h t e t  w u r d e ,  w a r  n i c h t  m e ß b a r .  A u c h  d i e  s i c h  e r g e b e n d e n  k l e i n e n  

U n t e r s c h i e d e  b e i  V e r w e n d u n g  v e r s c h i e d e n e r  F i l t e r  w a r e n  g e r i n g e r  a l s  

d i e  A n a l y s e n f e h l e r  ( <  ±  5 % ) .

6) S p e c tra  P h y s ic s  3 5 0 0  b zw . M ic ro m e r it ic s  M o d e ll 7000.
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Ä n d e ru n g  de r K o n z e n tra tio n  a n  P a rab en  A  m it  z u n e h m e n d e m  F iltra tv o lu m e n .

F ig .  2  z e i g t  d i e  K o n z e n t r a t i o n  a n  P a r a b e n  P  m i t  z u n e h m e n d e m  

F i l t r a t v o l u m e n .  D i e  M e ß w e r t e  s i n d  a u s  T a b e l l e  1 z u  e r s e h e n .  G e m ä ß  d e r  

f o l g e n d e n  B e r e c h n u n g  w e r d e n  d i e  V e r t e i l u n g s k o e f f i z i e n t e n  e r m i t t e l t ,  

w o b e i  m a n  v o n  d e n  i m  P l a t e a u b e r e i c h  d e r  K u r v e n  v o r l i e g e n d e n  W e r t e n  

a u s g e h t .

Versuch mft 

F ilte r 121 33

Versuch m it 

F ilte r 121 3«

Fig. 2
Ä n d e ru n g  d e r K o n z e n tra tio n  a n  P a rab en  P m it  z u n e h m e n d e m  F iltra tv o lu m e n .
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G e f u n d e n  i n  d e r  W a s s e r p h a s e : P a r a b e n  A  1 1 0 m g / I  (=  8 , 4 % )  

P a r a b e n  P  1 7  m g /1  (=  2 , 4 % )

P a r a b e n  A  i n  d e r  W .  P h .

i n  d e r  Ö l p h .

P a r a b e n  P  i n  d e r  W .  P h .

i n  d e r  Ö l p h .

c  ( H 2 o )

P a r a b e n  A :  — --------------- =
C  ( O l )

8 1 , 4  m g

1 2 1 8 ,6  m g Ê  4 6 8 7  p p m

1 2 ,6  m g

6 8 7 , 4  m g  

1 1 0  p p m

=  2 6 4 4  p p m

=  0 , 0 2 3 5
4 6 8 7  p p m

C  ( H 2 ö )

P a r a b e n  P  : ---------------—
C  ( Ö l )

1 7  p p m
---------------------  =  0 , 0 0 6 4
2 6 4 4  p p m

Tabelle 1
U ltra f i l tr a t io n s v e rs u c h  an  P ro d u k t A ; F il te r  SM  12133

F ra k tio n M enge P araben  A P araben  P
Nr. g mg/1 mg/1

1 0,48 49 5,5
2 0,84 66 8,0
3 0,70 93 12,1
4 6,59 103 15,1
5 1,84 108 16,1
6 4,44 106 16,8

14,89

U ltra f i l tr a tio n s v e rs u c h an  P ro d u k t A ; F ilte r  SM  12136

F ra k tio n M enge P arab en  A P arab en  P
N r. g mg/1 mg/1

1 0,85 61 6,1
2 1,02 91 11,7
3 1,42 101 13,9
4 8,82 103 15,9
5 1,27 108 16,9
6 2,18 115 18,7

15,56
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F i g .  3  g i b t  e i n  H P L C - D i a g r a m m  e i n e s  P r o d u k t e s  w i e d e r ,  d a s  z u s ä t z l i c h  

M e t h y l p a r a b e n  u n d  P h e n o x y ä t h a n o l  e n t h ä l t .

H P C L -D IA G R A M M  d e s  U ltra f i l tr a ts  e in e s  P ro d u k te s , das m it  m e h re re n  K o n se rv ie ru n g s
m i t t e ln  v e rse h e n  ist.

D i e  A b h ä n g i g k e i t  d e r  V e r t e i l u n g s k o e f f i z i e n t e n  v o n  d e r  Z u s a m m e n 

s e t z u n g  v o n  W a s s e r -  b z w .  Ü l p h a s e  l i e f e r t  H i n w e i s e  a u f  d i e  f ü r  d e n  

e f f e k t i v e n  E i n s a t z  n ö t i g e n  M o d i f i z i e r u n g e n  d e r  R e z e p t u r .  E r h ö h t e  a n t i -  

r t i i k r o b i e l l e  W i r k s a m k e i t  e r z i e l t  m a n  n i c h t  n u r  d u r c h  b l o ß e  K o n z e n 

t r a t i o n s e r h ö h u n g ,  s o n d e r n  a u c h  d u r c h  g e s t e i g e r t e s  c h e m i s c h e s  P o t e n t i a l ,  

w e l c h e s  d u r c h  d i e  f r a k t i o n e l l e  S ä t t i g u n g  a u s g e d r ü c k t  w i r d  (4). W i e  z u  

e r w a r t e n ,  v e r s c h i e b t  s i c h  d i e  V e r t e i l u n g  d e r  P a r a b e n e  z u g u n s t e n  d e r  

W a s s e r p h a s e  b e i  E r h ö h u n g  d e r  L ö s l i c h k e i t  d e r  P a r a b e n e  z . B . d u r c h  

A u f n a h m e  v o n  Ä t h a n o l ,  P r o p a n o l  e t c .  i n  d i e  W a s s e r p h a s e .  I m  G e g e n 

s a t z  d a z u  w i r d  d e r  i n  d e r  W a s s e r p h a s e  e n t h a l t e n e  A n t e i l  v e r r i n g e r t ,  

w e n n  d a s  M i n e r a l ö l  t e i l w e i s e  d u r c h  p - M e t h o x y z i m t s ä u r e e s t e r  e r s e t z t  

w i r d .

T a b e l l e  2  z e i g t  d i e  V e r s c h i e b u n g  d e r  V e r t e i l u n g s g l e i c h g e w i c h t e  b e i  

A u f n a h m e  e i n e s  p o l a r e n  E s t e r s  i n  d i e  Ö l p h a s e .  D e r  A n t e i l  d e r  i n  d e r  

w ä s s r i g e n  P h a s e  g e l ö s t e n  P a r a b e n e  s i n k t  b e t r ä c h t l i c h ,  d i e  m i k r o b i e l l e  

B e l a s t b a r k e i t  i s t  d e m  p a r a l l e l  l a u f e n d  v i e l  g e r i n g e r .
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Tabelle 2
V e rte ilu n g  de r P a ra b en e  A  u n d  P u n d  P ro d u k t B bzw . B’

P ro b e P arab en  A  (m g/m l) P a rab en  P (m g/m l)

B ' 0 , 0 6 2  =  6 , 2 %  (d . T h . ) 0 , 0 0 3  =  0 , 1 5 %  (d . T h . )

B 0 , 1 2 5  =  1 3 , 1 %  (d . T h . ) 0 , 0 1 4  =  2 , 8 %  fd . T h . )

Tabelle 3
B e la s tu n g s fä h ig k e it  d e r P ro d u k te  B b zw . B'

K e im a r t  A n z a h l/m l E m u ls io n  B' n e g a tiv  ab  B n e g a tiv  ab

S t a p h ,  a u r e u s 9 ,5  • 1 0 4 4 . T a g 1- T a g

E . c o l i 7 ,7  ■ 1 0 4 4 . T a g T  T a g

P s .  a e r o g i n o s a 1 1 ,5  ■ 1 0 4 4 . T a g 1 T a g

P e n .  g l a u c u m 2  ■ 1 0 4 2 . W o c h e T  T a g

E r s e t z t  m a n  d a g e g e n  d i e  P a r a b e n e  d u r c h  i h r e  N a - S a l z e ,  s o  n i m m t  d i e  

K o n z e n t r a t i o n  d e r  P a r a b e n e  i n  d e r  W a s s e r p h a s e  z u .

O b  d i e  P a r a b e n e  i n  d e r  W a s s e r -  o d e r  i n  d e r  F e t t p h a s e  v o r  d e r  E m u l s i o n s 

b e r e i t u n g  d i s p e r g i e r t  w e r d e n ,  h a t  k e i n e n  E i n f l u ß  a u f  d i e  r e s u l t i e r e n d e  

V e r t e i l u n g .

D i e  B e s t i m m u n g  d e r  O b e r f l ä c h e n s p a n n u n g  d e r  U l t r a f i l t r a t e  f ü h r t e  b e i  

a l l e n  u n t e r s u c h t e n  P r ä p a r a t e n  z u  W e r t e n  >  4 0  d y n / c m ,  d .  h .  d i e  E m u l 

g a t o r k o n z e n t r a t i o n  l i e g t  u n t e r  d e r  k r i t i s c h e n  M i c e l l b i l d u n g s k o n z e n -  

t r a t i o n .  D a m i t  e n t f ä l l t  i m  N o r m a l f a l l  d i e  M ö g l i c h k e i t  d e r  S o l u b i l i s i e r u n g  

v o n  K o n s e r v i e r u n g s m i t t e l n  i n  E m u l s i o n e n .

B e i  v e r k e i m t e n  M u s t e r n  t a u c h t  i m m e r  e i n  R e i h e  v o n  S u b s t a n z 

p e a k s  i m  C h r o m a t o g r a m m  a u f ,  d e r e n  I d e n t i t ä t  u n b e k a n n t  i s t ;  i h r e  

H e r k u n f t  a u s  P a r a b e n e n  s c h e i n t  d e s h a l b  n a h e l i e g e n d ,  d a  i h r e  K o n z e n 

t r a t i o n  s i c h  i n v e r s  z u r  P a r a b e n - K o n z e n t r a t i o n  v e r h ä l t  (F ig .  4 a  u n d  4 b ) .



774 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

Fig. 4 a
H P L C -D IA G R A M M  d es U ltra f i l tr a ts  e in e s  k e im fre ie n  P ro d u k te s .

Fig. 4 b
H P C L -D ia g ra m m  d e s  g le ic h e n  P ro d u k te s  b e i V e rk e im u n g  m it  C e p h a lo sp o riu m .
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N a c h  u n s e r e n  E r f a h r u n g e n  ä n d e r n  s i c h  e r w a r t u n g s g e m ä ß  d i e  V e r 

t e i l u n g s g l e i c h g e w i c h t e  i n  A b h ä n g i g k e i t  v o n  d e r  L a g e r d a u e r  d e r  P r ä p a r a t e  

u n d  d e r  T r ö p f c h e n g r ö ß e n v e r t e i l u n g  n i c h t .  B e i m  V o r l i e g e n  k l e i n e r e r  

T e i l c h e n  e r f o l g t  d e r  A n s t i e g  i n  A b h ä n g i g k e i t  v o m  F i l t r a t v o l u m e n  v e r 

z ö g e r t ,  e r r e i c h t  a b e r  e b e n f a l l s  d i e  g l e i c h e  P l a t e a u h ö h e .  D a s  d e m o n s t r i e r t  

F i g .  5 ,  d e r  e b e n f a l l s  P r o d u k t  A  —  f e i n e r  v e r t e i l t  —  z u g r u n d e  l i e g t .

Versuch m it  m  y 

F ilte r 121 33 C_ i,23+v

V e rs u c h  m it c-Ü ID L 
F ilte r  121 3S o,64+ v

F ilt ra t  -  V o lu m e n

Fig. 5
Ä n d e ru n g  d e r K o n z e n tra tio n  a n  P a rab en  A m it  z u n e h m e n d e m  F iltra tv o lu m e n .

S o l a n g e  s i c h  d i e  V e r t e i l u n g s g l e i c h g e w i c h t e  u n d  a b s o l u t e n  K o n z e n 

t r a t i o n e n  i m  L a u f e  d e r  Z e i t  n i c h t  ä n d e r n ,  k a n n  m a n  e r w a r t e n ,  d a ß  d i e  

E r g e b n i s s e  d e s  m i t  e i n e r  d e r a r t i g e n  B e s t i m m u n g  p a r a l l e l  e i n h e r g e h e n d e n  

m i k r o b i o l o g i s c h e n  B e l a s t u n g s t e s t  r e p r o d u z i e r b a r  s i n d ;  d e r  S c h u t z  d e s  

P r ä p a r a t e s  g e g e n ü b e r  m i k r o b i e l l e r  K o n t a m i n a t i o n  b l e i b t  a l s o  ü b e r  e i n e n  

l ä n g e r e n  Z e i t r a u m  v o l l  e r h a l t e n .  D e r  a u f w e n d i g e  w i e d e r h o l t e  B e l a s t u n g s 

t e s t  k a n n  s o m i t  a u f  e i n e  s c h n e l l e r  d u r c h z u f ü h r e n d e  c h e m i s c h - a n a l y t i s c h e  

B e s t i m m u n g  r e d u z i e r t  w e r d e n .

G ä n z l i c h  a n d e r e  V e r h ä l t n i s s e  w e r d e n  b e i  l a n g s a m  a b l a u f e n d e n  c h e m i 

s c h e n  R e a k t i o n e n ,  z .  B . d e s  K o n s e r v i e r u n g s m i t t e l s  m i t  P r o d u k t i n h a l t s 

s t o f f e n ,  e r r e i c h t .  F A  r e g i e r t  b e i s p i e l s w e i s e  m i t  A m i d e n ,  A m i n e n  u n d  

a n d e r e n  S t o f f e n .  I m  U l t r a f i l t r a t  h a r n s t o f f h a l t i g e r  P r o d u k t e  i s t  F A  n a c h  (3) 

n i c h t  n a c h w e i s b a r :  D i e s e n  B e f u n d e n  e n t s p r e c h e n  d i e  m i k r o b i o l o g i s c h e n  

E r g e b n i s s e .  B e i  k o n v e n t i o n e l l e r  P r o b e n a u f b e r e i t u n g  m i t  W a s s e r d a m p f 

d e s t i l l a t i o n  d a g e g e n  l ä ß t  s i c h  F A  q u a n t i t a t i v  w i e d e r f i n d e n .
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D e r a r t i g e  V e r ä n d e r u n g e n  l a u f e n  n i c h t  i n n e r h a l b  v o n  M i n u t e n  o d e r  

S t u n d e n  n a c h  d e r  H e r s t e l l u n g  a b ,  s o n d e r n  n e h m e n  W o c h e n  i n  A n s p r u c h .  

D e r  u n m i t t e l b a r  n a c h  d e r  H e r s t e l l u n g  g e g e b e n e  g u t e  S c h u t z  g e g e n  

m i k r o b i e l l e  K o n t a m i n a t i o n  i s t  z u m  Z e i t p u n k t  d e s  V e r b r a u c h s  d a n n  n i c h t  

m e h r  g e g e b e n .  B e i  V e r k e i m u n g  s e t z t  u n g e h e m m t e s  K e i m w a c h s t u m  e i n .

D i e  o b e n  a n g e d e u t e t e  A b h ä n g i g k e i t  d e r  V e r t e i l u n g  d e r  t e i l w e i s e  

w a s s e r l ö s l i c h e n  P a r a b e n e  v o n  d e r  R e z e p t u r  u n d  i h r e n  V a r i a t i o n e n  u n d  

d a m i t  s y n c h r o n  z u  b e o b a c h t e n d e  Ä n d e r u n g e n  d e r  m i k r o b i e l l e n  B e l a s t 

b a r k e i t  b e l e g e n  d i e  B e d e u t u n g  d e r a r t i g e r  U n t e r s u c h u n g e n .  S i e  g e s t a t t e n ,  

d e n  G r u n d  f ü r  U n t e r s c h i e d e  i n  d e r  B e l a s t b a r k e i t  z u  f i n d e n  u n d  d i e  

O p t i m i e r u n g  d e r  K o n s e r v i e r u n g  e i n e s  P r ä p a r a t e s  z u  s t e u e r n .  B e i  f e h l e n d e r  

z e i t l i c h e r  V e r ä n d e r u n g e n  v o n  K o n s e r v i e r u n g s m i t t e l g e h a l t  u n d  - V e r t e i l u n g  

k a n n  m a n  ü b e r  d i e  m i k r o b i e l l e  B e l a s t b a r k e i t  d i e  A u s s a g e  t r e f f e n ,  d a ß  

d i e  E r g e b n i s s e  d e r  e i n m a l i g  d u r c h g e f ü h r t e n ,  m i k r o b i o l o g i s c h e n  U n t e r 

s u c h u n g  w e i t e r h i n  g ü l t i g  s i n d .

Zusammenfassung

D u r c h  U l t r a f i l t r a t i o n  u n d  U l t r a z e n t r i f u g a t i o n  i s t  a u s  E m u l s i o n e n  d i e  

k o n t i n u i e r l i c h e  P h a s e  o h n e  m e r k l i c h e  Ä n d e r u n g e n  h i n s i c h t l i c h  V e r 

t e i l u n g s g l e i c h g e w i c h t e n  u n d  A d s o r p t i o n s c h a r a k t e r i s t i k  z u  g e w i n n e n .  

D i e  A n a l y s e  p e r  H P L C  e r m ö g l i c h t  d i e  q u a n t i t a t i v e  B e s t i m m u n g  d e r  i n  

d e r  k o n t i n u i e r l i c h e n  P h a s e  e n t h a l t e n e n  K o n s e r v i e r u n g s m i t t e l .  D i e s e  

D a t e n  k o r r e l i e r e n  g u t  m i t  d e n  R e s u l t a t e n  d e s  m i k r o b i o l o g i s c h e n  B e 

l a s t u n g s t e s t s .
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S y n o p sis

STR A TU M  C O R N EU M  specim ens H A R V ESTED  by several m ethods com m only used for in vitro studies 
have been com pared by H Y G R O SC O PIC ITY . Cantharidin blisters give superior data when com pared to  heat, 
trypsin and am m onia fume separated specimens. As the cantharidin data represent skin from  a different age 
g roup  and body site, a com parison to  animal and hum an data in the literature is made.

I N T R O D U C T I O N

Many experiments have been done using isolated sheets of stratum corneum. In 1963, 
Kligman and Christophers reported three techniques for preparation of these sheets: 
1) exposure to ammonia fumes for 30 min in a closed vessel over concentrated ammo
nium hydroxide, 2) heat separation by immersing skin sandwiched between metal 
plates in a water bath at 56°C for 2 min followed by the removal of the epidermis, 
which is floated overnight in a buffered 0.0001% solution of trypsin and 3) in- 
traepidermal blistering with a 0.2% cantharidin solution occluded for 8-10 hr (1). 
They claimed that stratum corneum prepared by canthardin and heat methods was the 
same with respect to water diffusion and stress-strain characteristics, but no data was 
presented. Onken and Moyer obtained stratum corneum by digesting skin samples for 
24 hr in 3% trypsin (2). Proteolytic enzymes other than trypsin have been used. 
Kligman and Christophers used papain, pepsin, ficin and elastase, but found them less 
effective than trypsin. Pronase is also useful (3). Middleton used 2Ai urea with 0.5% 
trypsin to obtain guinea pig foot-pad corneum which he compared with foot pad 
removed at 60°C for 30 min (4). He found no difference in the water binding ability of 
guinea pig foot pad prepared in these two ways. Another popular technique requires 
immersing skin in 2M  sodium bromide for 2 hr at 37°C (5). Stretching has also been 
employed (6). Marzulli uses tape stripping of stratum corneum eluted with organic 
solvents (7).
Each technique has its limitations. Some can only be utilized on excised skin. Several 
methods employ prolonged water immersion. The effects of enzymes on epidermal
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protein cannot be ignored (8-9). Singer and Vinson showed a decrease in water binding 
capacity in corneum of neonatal rats after 17 hr of water immersion (10). At 93% rela
tive humidity they found water immersed corneum had a 47% increase over its dry 
weight as compared to 60% for the control. However Scheuplein reported that in 
comparing heat-separated stratum corneum to cantharidin blister tops, “neither tech
nique measurably damages the membrane. Some protein denaturation and dissolution 
must indeed occur; but if this changed permeability, the differences are within the 
average experimental error, viz 20%, and cannot be isolated from the variations 
between different samples.” (11)
Polano et al. studied the effect of heat plus trypsin preparation of stratum corneum by 
measuring in vitro penetration of methyl nicotinate. They found no significant dif
ference in penetration utilizing 1-16 min immersions in 60°C water and concentra
tions of trypsin up to 0.1% (12).
It seems reasonable that the stratum corneum is damaged by the separation 
procedures; but due to difficulty in quantifying the denaturation, many investigators 
have chosen to ignore it. A sensitive, accurate and highly reproducible gravimetric 
method for studying the uptake of water vapor by stratum corneum samples from at
mospheres of controlled humidity and temperature has recently been developed (13). 
By studying hygroscopicity with this device, stratum corneum specimens prepared by 
several of the more commonly used methods described above have been compared. 
Anderson, Cassidy, Hansen et al. have recently shown that in vivo evaluation of dry 
skin correlates with in vitro hygroscopicity (14). Thus hygroscopicity seems a reason
able way to assess one factor in the normalcy of stratum corneum samples.

M A T E R I A L S  A N D  M E T H O D S

Abdominal skin from autopsy cases was collected. The specimens were refrigerated, 
but never frozen, until separation procedures could be effected. Each piece of skin was 
divided into four pieces. The first piece was separated by heat at 56°C for 3 min in a 
water bath. The second was separated as the first, then placed in 3% trypsin for 24 hr. 
The third was floated, epidermis down, in a 3% trypsin solution for 24 hr. (The 3% 
concentration was chosen to maximize any trypsin related effect.) And the fourth was 
removed by the ammonia fume method. All specimens were stored over a disiccant 
until ready for use. A 4-mm punch was taken from each specimen for comparison. The 
weight of each 4-mm piece was taken in a special chamber containing a Cahn elec
trobalance, controlled temperature and relative humidity regulated by saturated salt 
solutions (13). The per cent increased over dry weight of each sample was noted at 62 
and 90% relative humidity and 20°C.
Cantharidin blisters were prepared by placing a 2-cm by 2-cm piece of moistened filter 
paper containing 0.5 mL of a 0.2% cantharidin solution on the backs of volunteers for 
3-4 hr. The filter paper was covered sequentially with Saran wrap®, Mystic tape®, 
Reston foam® and finally Micropore tape®. After removing the occlusive dressing, the 
blister was allowed to fill overnight before removal of the top. Blister tops were stored 
over a desiccant and measurements were taken as above.

R E S U L T S

Separation techniques proved to be more variable than reported. Ammonia fumes did 
not always give good separation of dermis from epidermis. Trypsin was somewhat
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T a b le  I
P ercen t Increase O v er D ry W eigh t at 62%  Relative H um idity

Separation  M ethod
A verage for 

sub jectSubject H eat H e a t +  T rypsin T rypsin A m m onia

1 5.4 5.4 4.8 4.95 5.1
2 4.6 2.3 4.2 6.9 4.5
3

A verage for
8.1 10.0 8.1 8.3 8.6

separation  m ethod 6.0 5.9 5.7 6.7

more consistent. Heat alone or combined with trypsin always worked smoothly as did 
cantharidin. Results reported here represent only those specimens in which all tech
niques were successful (three of five).
The data for the hygroscopicity of samples is presented in Tables 1, 2 and 3. Two-way 
analysis of varience fails to show a significant difference attributable to harvest methods 
at either 62 or 90% relative humidity (R.H.). However at 62% R.H. a significant dif
ference was detected among individuals not found at 90% R.H. (F = 10.06; p 0.05).

D I S C U S S I O N

The data for cantharidin appears clearly superior to that for any other method. At 62% 
R.H., cantharidin averaged 12% increase over dry weight; with ammonia, the next 
highest was 6.7%. At 90% R.H., the figures are 35.5% for cantharidin and next 
highest was heat plus trypsin at 28.5%. However these figures are not directly com
parable. The skin of the autopsy cases came from the abdomens of a 70-year-old fe
male, a 72-year-old male, and another 70-year-old female. The cantharidin blisters 
were made on the backs of healthy males in their 20’s. The differences could be at- 
tributged to 1) age, 2) cantharidin or 3) back/abdominal differences.

T a b le  I I
P ercen t Increase O ver D ry W eight at 9 0 %  Relative H um idity

Separation M ethod
A verage for 

sub jectSubject H eat H eat + T rypsin Trypsin A m m onia

i 17.5 21.9 18.0 27.3 21.2
2 21.9 28.5 26.0 25.2 25.4
3 18.0 35.0 23.6 20.4 24.2

A verage for
separation  m ethod 19.1 28.5 22.5 24.3

T a b le  I I I
P ercen t Increase O ver D ry W eight at 62 %  and 90%  R elative H um id ity  by C antharid in  B lister T ops

Subject 62% 90%

1 12.8 36.3
2 10.9 41.3
3 11.5 36.2
4 12.1 31.3
5 12.5 32.6

A verage 12.0 35.5
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Middleton worked with guinea pig foot pads and found a 28.2% increase over dry 
weight at 90% R.H. at room temperature (4). Fox et al. worked with pulverized, un
washed human callus and found an 11% increase over dry weight at 60% R.H. and 
34% increase at 90% R.H. at 23°C (15).
These values are similar to our cantharidin data. For comparison, Table 4 presents 
values that other workers have reported with various methods. One might draw the 
conclusion that callus and stratum corneum obtained from the back by cantharidin are 
analogous in their physical chemical properties; however, Blank and Shappirio pointed 
out that water extraction of callus for 2 hr did not alter water holding capacity, but did 
decrease flexibility (16).
Different stratum corneum harvest methods may lead to differences in hygroscopicity, 
but the differences cannot be demonstrated to be statistically significant. Yet, a

T a b le  IV
C om parison o f  S tratum  C orneum  H ygroscopicity

Investigator Source o f  C orneum T em p. °C
% R elative 
H um idity

%  Increase 
O ver

D ry W eight

Singer & V inson (10) N eonata l rat 25 57 11
71 16
81 23
93 60

M iddleton  & A llen (17) G uinea  pig footpad 4 86 26.1
22 81 20.6

M iddleton  (4) G uinea  pig footpad 2 1 -2 4 90 38.2
Flesch & Esoda (18) Pulverized, e th e r  defatted , N .R .a 100 28

nonhydrolysed callus &
Psoriasis & ery th ro d erm a scales N .R .a 100 19

Blank & Shappirio  (16) Callus 23 71 20
88 38
97 60

Laden & Spitzer (19) Callus N .R .a 37 9.2
70 16.8
95 7 8 -1 2 3

Fox, Tassoff, Callus 23 45 5
R ieger e t al. (15) Pulverized callus 23 45 6.9

57 11.2
90 34.0

37 40 4.1
A nderson  e t al. (14) H um an calf (control) 30 95 (24 hr) 65

(occluded) 30 95 (24 hr) 61
(control) 30 95 (14 days) 309
(occluded) 30 95 (14 days) 384

B u e ttn e r (20) T ape stripped  corneum N .R .a 76 30
95 110

Scheuplein (11) H um an stratum  corneum 25 100 50
P resen t study H um an stratum  corneum

A bdom en (heat, trypsin, am m onia) 20 62 6.1
90 23.6

Back (cantharidin) 20 62 12.0
90 35.5

a N .R .-N o t recorded .
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significant variability among individuals from whom samples are taken was seen at 62% 
R.H. Cantharidin seems to be a superior method, but experimental design does not 
allow direct comparison of the data due to the different age groups and body sites. 
Anderson et al. found that the most hygroscopic stratum corneum samples contained 
the greatest amount of water soluble components (14). It seems reasonable that can
tharidin would contain more of these components than other methods; the stratum 
corneum spends less time in water when prepared by the cantharidin technique, except 
for the ammonia method. These water soluble materials are also a logical mechanism 
for the greater hygroscopicity that the cantharidin specimens demonstrated here and 
make cantharidin a most attractive method for in vitro studies.
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S y n o p sis

An hypothesis is developed with relationships that PR ED IC T how changes in the behavior o f  HA IR 
ASSEMBLIES (tresses or heads) depend on changes in SIN G LE FIBER PRO PERTIES that are m easurable, 
i.e., how changes in com bing ease, flyaway, body, managability and style retention o f  hair assemblies relate to  
changes in fiber friction, stiffness, static charge, curvature, weight and diam eter. From  these relationships 
desired changes in assembly characteristics may be approached through  changes in the fiber properties.

I N T R O D U C T I O N

A recent stimulating publication by Hough, Huey and Tolgyesi (l) reminded us of an 
internal report that we had written several years ago defining an approach for predicting 
characteristics of hair assemblies (tresses or hair on heads), using single fiber properties. 
Although the paper by Hough et al. is concerned only with hair body, our general 
approaches, essential definitions and conclusions are consistent. When these authors 
suggested "further discussions by individuals from different areas of the fiber and 
cosmetic fields,” we decided to respond by putting our report into a publishable 
format.
Types of testing used to evaluate the hair effects of cosmetic products are: measurement of 
physical properties of single fibers; evaluation of fiber assemblies on tresses or on heads; 
and perceptions of how products perform in blind, identified and sales testing.
This manuscript is concerned only with the first two types of assessments, i.e., with relating 
measurable changes in single-fiber properties to the evaluation of changes in characteris
tics of fiber assemblies, where psychological perceptions from advertising, labelling and 
product properties such as fragrance, lather feel, viscosities, etc., are eliminated.

D I S C U S S I O N

The consumer’s vocabulary for describing the behavior of hair includes a number of 
assessment terms, such as combing ease, style retention, flyaway, body, raspiness,
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T a b le  I
Factors W hich Can Influence Prim ary 

Single Fiber P roperties

O th e r Single F iber P roperties T rea tm en t Effects

Prim ary Single Fiber P roperty
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Static Friction (Fs) X X X X X X X X X X X X

(2) (3)
K inetic Friction (R ) X X X X X X X X X X X

(2)
Stiffness (S) X X X X X X

(1) (1) (1)
Static C harge (E) X X X X X X X X X X

H air F iber C urvatu re  (C) X X X X

W eight (W) X X X X X X

D iam eter (4) (D) X X X X

Luster (I) X X X X X X X X X

C olo r (H ) X X

(1) O nly  excessive trea tm en t, and w et p roperties affected first.
(2) Elastic and yield p ro p erties  influence friction. (16)
(3) C ohesion is considered  as one part o f  Fs in this report.
(4) C ross-sectional areas.

manageability, luster and feel or handle. Most of these terms are extremely complex to 
analyze since generally each depends of several physical properties of a fiber assembly 
which are interrelated. For example, stiffness on a fiber assembly includes contributions 
from the number of entanglements, and from kinetic and static friction as well as from the 
actual stiffness of the fibers. This principle holds for most properties of fiber assemblies. 
By contrast, certain "primary” properties of single fibers are isolatable, i.e., can be 
measured independently of each other, and they directly influence the properties of an 
assembly of hair.
Thus it occurred to us that most of the complex terms that are used by consumers for 
describing hair behavior might be approximated by algebraic expressions combining 
single fiber properties, such as: static friction (Fs), kinetic friction (Fk), stiffness (S), static 
charge (E), curvature (C), weight (W) and diameter or cross-sectional area (D).
Certain nonchemical treatments that are applied to the fiber surface nonuniformly, e.g., 
hair sprays, will produce small changes in the fiber weight but not in the fiber diameter, 
thus we include fiber weight as a separate term. Table I lists other fiber properties or 
characteristics and several cosmetic treatment effects. The primary fiber properties relate to 
these other characteristics and to the prior history including treatments to the fibers.
In this manuscript, five assessments of a consumer’s hair (combing ease, style retention,
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T a b le  II
Effect o f  C hanges in Prim ary Single F iber P roperties 

on C hanges in A ssem bly P roperties

Increase in Subjective 
H air P roperty A R A Fs A E A W A D A S A C

+  com bing - N - N - N 0 + n +  n - N
+  style re ten tio n +  n +  N 0 — n 0 — n ± N
+ flyaway 0 — n +  N — n 0 — n — n
±  body lim pness +  n +  N 0 — n +  N + N + N
+ m anageability - N + N - N —n 0 — n ± N

R  =  K inetic Friction 
Fs =  Static Friction 
E =  Static C harge 
W  =  W eigh t o f  F iber 
D  =  D iam eter (cross-sectional area)
S =  Stiffness
C =  H air F iber C urvature  
±  =  Effect may im prove o r  d e trac t (see text)
N  =  V ery im portan t to subjective p roperty  
0 =  N o  influence

flyaway, body and manageability) are described in terms of the primary single fiber 
properties (Fk, Fs, S, E, C, W and D) which could "change” in a specific treatment, Table II. 
Considering changes in place of absolute values permits us to neglect properties that 
undergo no change during treatment, e.g., density of hair population on the scalp and fiber 
length. We also assume no change in hair style. Furthermore, values of the primary 
properties are representative of the "average hair fiber” of the assembly under 
consideration.
For simplification, it is assumed that cohesion is a part of static friction. It this 
simplification proves unsatisfactory, then separate terms will have to be used. Hair fiber 
curvature is proportional to the number of crooks and bends of the fiber and may be 
estimated by the decrease in length and it may be neglected when considering changes 
produced by products other than permanent waves, straighteners or setting aids. For 
example, an initial state of the assembly (K) is described in (eq l) as a function of the 
appropriate primary properties which may undergo change in a specific treatment on a 
specific head.

K ~  f(F„ Fk, S, E) (1)

A change in the assembly property is defined in (eq 2) as a linear combination of changes 
in the single fiber properties. Changes in single fiber properties are considered as "after 
treatment” minus "before treatment,” e.g., AS =  SAfter Trea[ment — SBefore Treatment, which 
results in a positive change in the assembly property as indicating an increase by 
treatment.

+  AK ~  N1AFk +  niAFs -  N2AS -  n2AE (2)

Multiplying constants that are capitalized (N) indicate that specific primary property to be 
of greater importance, in our judgment, than those preceded by small letter multiplying 
factors (n).
Initial uses of the system are anticipated to be directional, providing approaches for
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maximizing certain assembly properties while minimizing losses in others. The system at 
present is more useful in planning stages of products. With adequate test methods for 
measuring the required primary fiber properties and refinement of equations, the analysis 
should become more quantitative and useful for development of hair products.

COMBING EASE
Combing ease may be defined as the ease of aligning fibers of an assembly with a comb so 
they are essentially parallel. This process is considered in our beauty salon evaluations in 
two stages: the first is snag (entanglement) removal and the second is comb slip.
Equation 3 states that six primary single fiber properties, measured under the conditions 
for combing, describe the ease of combing for any assembly of hair. Many of the factors 
which control or influence these six primary single fiber properties and their interrelations 
are described in Table I.

Combing ease =  f(Fs, Fk, S, E, C, D) (3)

If one considers any particular consumer’s hair which has been described by K combing 
ease, then the change in combing ease produced by treatment of this hair is represented by 
(eq 4.)

1. - n = SMALL MULTIPLYING FACTOR OR OF LESSER IMPORTANCE TO SUBJECTIVE 
PROPERTY.

2. □  =N= LARGE MULTIPLYING FACTOR.
3. WHERE PRIMARY PROPERTIES ARE DRAWN ABOVE SUBJECTIVE PROPERTIES, AN 

INCREASE IN THE PRIMARY PROPERTY INCREASES THAT SUBJECTIVE PROPERTY, 
WHILE THE REVERSE IS TRUE FOR THOSE PRIMARY PROPERTIES DRAWN 
BELOW THE SUBJECTIVE PROPERTIES.

Figure 1.
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ACombing ease =  -  N,AFk -  N2AFs -  N3AE +  n,AS +  n2AD -  N4AC (4)

Thus A combing ease describes the most recent treatment effects on the hair and may be 
defined in terms of changes in the primary single fiber properties. For most shampoos and 
creme rinses, in which the active ingredients do not affect the fiber curvature, diameter, or 
stiffness and the styling is not changed as a part of the treatment, A combing ease is 
defined by (eq 5), illustrated in schematic form in Figure 1.

ACombing ease =  — N!AFk — N2AFs — N3AE (5)

Equation 5 suggests that combing ease is influenced largely by changes in three primary 
properties Fk, Fs and E. Furthermore, increases in either Fk, Fs or E lead to poorer combing 
(note negative signs).
More complex hair treatments such as permanent waves can produce changes in hair fiber 
curvature and stiffness, while polymer depositions or graftings can produce changes in hair 
fiber mass and/or diameter. Equation 4 considers the effects of changes in these primary 
properties on combing ease, see the schematic in Figure 2a.
An increase in fiber curvature will increase the number of possible entanglements in the 
hair and have a relatively large effect on combing ease. On the other hand, increases in 
stiffness and diameter make hair easier to comb. The frictional forces produced by 
combing an assembly of hair should be independent of fiber diameter yet proportional to

CHANGES PRODUCED BY OTHER HAIR PRODUCTS

1. | [ = n = SMALL MULTIPLYING FACTOR OR OF LESSER IMPORTANCE TO SUBJECTIVE
____  PROPERTY.

2. ( □ ]  =N= LARGE MULTIPLYING FACTOR.
3. WHERE PRIMARY PROPERTIES ARE DRAWN ABOVE SUBJECTIVE PROPERTIES, AN 

INCREASE IN THE PRIMARY PROPERTY INCREASES THAT SUBJECTIVE PROPERTY, 
WHILE THE REVERSE IS TRUE FOR THOSE PRIMARY PROPERTIES DRAWN BELOW 
THE SUBJECTIVE PROPERTIES.

*  A C  EFFECT IS NOT STRAIGHTFORWARD (SEE TEXT) .

Figure 2.
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the number of fibers in contact with the comb. If one assumes the same total volume of 
fiber assembly is combed in each stroke, then the larger the individual fiber’s volume, the 
fewer fibers in contact with the comb surface. Therefore an increase in fiber diameter 
should produce a small positive increase in combing ease.
Measurement of primary properties at or near the same humidity for combing evaluations 
is necessary. With this in mind, (eq 3-5) hold for both wet and dry combing.
Wet combing is a relatively well defined condition, while dry combing can involve any 
condition from zero to near 100% R.H. For wet combing, E and AE approach zero and can 
be neglected in (eq 4 and 5).
This suggests that for wet combing, where there is no change in the hair fiber curvature, Fk 
and Fs are the important factors, since S and D play less important roles in both wet and 
dry combing.
At low humidities, static charge becomes relatively important to combing ease. As the 
humidity is increased, the moisture content of hair also increases and its ability to acquire 
an electric charge decreases, i.e., AE decreases, rapidly becoming of less importance. At 
high RH, swelling of the fibers becomes greater, (AD increases) the fibers become less stiff 
and friction increases. Although AE approaches zero at high humidities and AD increases, 
making hair easier to comb, the other three factors Fs, Fk and S predominate making hair 
more difficult to comb.

FLYAWAY

Flyaway is the condition, during combing, in which hair fibers of an assembly separate due 
to repulsive forces of electric charge. We can consider two steps in flyaway: those factors 
which lead to charge build-up on the hair and the flyaway state itself.
Those factors which lead to charge build-up during combing are those that increase the 
work of combing, which are described in the previous section by the combing ease 
equation 4, and the inherent ability of the fibers to acquire a charge.
The flyaway state itself is influenced by five primary single fiber properties, see eq 6 and 
Table II.

Flyaway =  f(E, Fs, S, C, W) (6)

For hair products such as shampoos, hair sprays, creme rinses, groomers, etc., in which the 
active ingredients do not affect the hair fiber curvature and the hair styling is not changed 
as a part of the treatment, Aflyaway may be defined by (eq 7), illustrated schematically in 
Figure 2b.

AFlyaway =  +  NjAE — njAFs — n2AW — n3AS (7)

As suggested earlier, measurement of these primary properties is necessary at or near the 
humidity at which the flyaway is observed.
Where there is no change in the hair fiber curvature, and at low humidities, flyaway is 
influenced principally by changes in E, (eq 7), and the greater the charge build-up on the 
fibers, the greater the flyaway. Opposing the extent to which the fibers may separate 
(flyaway) under a given electric charge, are S, W and Fs. This latter term is considered to 
include the cohesive forces that exist between the fibers.
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As ambient conditions change and the humidity increases, the moisture content and AW 
increase and the fibers’ ability to acquire an electric charge decreases, i.e., AE and flyaway 
decrease rapidly.
The greater the fiber curvature, the greater the chance for fiber entanglements as the fibers 
separate due to electrical forces. Therefore the greater the fiber curvature, the less flyaway. 
Hair fiber curvature also plays a key role in the preflyaway condition, while the fibers are 
becoming charged. The greater the fiber curvature, the greater is the work of 
combing—one key factor which promotes the electric charge build-up on the fibers. Since 
the charging effect is opposite to that which exists at the charged state, it may "appear” as 
if hair fiber curvature enhances flyaway. Similarly, kinetic friction involved in combing or 
brushing of the fiber assembly influences the work of combing which in turn influences 
the amount of charge build-up and ultimately the extent of flyaway.

BODY

Body is defined in the textile trade as the compact, soft or firm feel of textile stock or 
fabric (2), a tactile property. In our beauty salon body is evaluated as apparent thickness or 
volume of the assembly, involving sight and touch for assessment. Both descriptions are 
consistent with the quality of liveliness or springiness (3) that is often associated with body. 
Our beauty salon generally evaluates body immediately after setting and drying, but 
evaluation over longer time periods is also relevant.
An "increase in body” is not necessarily an improvement in hair behavior: hair with too 
much body may be unmanageable; the stylist should be able to make the hair appear thick 
only where she wants it to appear thick. Also hair can have body and yet have poor style 
retention, e.g. the hair may not hold a style well, yet will appear thick in the relaxed 
state.
Equation 8 states that six primary single fiber properties measured under the conditions for 
evaluation of body, describe this parameter for an assembly of hair.

Body ~  f(F„ Fk, S, C, D, W) (8)

For those shampoos and creme rinses which do not generally affect the fiber curvature, 
body may be described by (eq 9 ). This equation appears in schematic form in Figure 2.

ABody =  +  NjAFs +  N2AFk +  N,AS +  N4AD -  n,AW (9)

An assumption inherent in this equation is that the hair styling is unchanged to the extent 
that fiber contacts are unchanged. In fact, for maximum body, fiber contact should be at a 
minimum.
In effect, (eq 9) suggests that an increase in body will result by simply making the total hair 
assembly stiffen This suggests that limpness is not enough body produced by making the 
entire fiber assembly less stiff, i.e., +  ABody =  — ALimpness.
An increase in body according to (eq 9) is not time dependent and is consistent with our 
beauty salon evaluation. For treatments such as permanent waves, whose active ingredients 
affect the hair fiber curvature, increasing fiber curvature should increase body.
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MANAGEABILITY
In cosmetic terms, manageability is concerned with the ease of arranging hair in place and 
its temporary ability to stay in place. This property is evaluated in our beauty salon 
immediately after setting and drying and is not concerned with longer term effects on the 
hair fiber assembly.
Equation 10 states that six primary single fiber properties measured under the conditions 
for manageability evaluation determine this parameter (K manageability) for an assembly 
of hair, see Table I. For hair products

Manageability ~  f(Fs, Fk, S, E, C. W) (10)

such as those shampoos, hair sprays and creme rinses whose active ingredients do not 
affect the hair fiber curvature and for unaltered styling, change in manageability may be 
defined by (eq 11). This equation is illustrated in schematic form in Figure 2d.

AManageability =  -  N,AFk +  N2AFs -  ntAS -  N3AE -  n2AW (ll)

Equation 11 suggests that manageability will be increased by decreasing Fk, E, S and W. 
Stiffer fibers are less flexible and are therefore less manageable. However fiber stiffness is 
less important than E and Fk. The effects of humidity on static charge and flyaway have 
already been described and an increase in W may decrease the "staying in place” part of 
manageability to a small extent.
The opposite signs in the two friction terms suggest that maximizing the force required to 
initiate movement between surfaces (to transiently hold style in place) and minimizing the 
force to maintain movement of surfaces past one another will increase manageability. A 
certain minimum amount of Fk helps to maintain a harmonious assembly pattern in styling 
movements. If Fk is high before treatment, then our friction analysis in manageability is 
almost certainly correct; as Fk approaches the minimum required value, however, 
modification to (eq ll) may be required.
If the fiber curvature is altered in any way such as a change in set or the ability of the fibers 
to accept a water set, it will be reflected in the manageability of the hair, i.e., if the 
treatment changes the fiber curvature so that it is either too straight or too kinky, for the 
particular style desired, it will be less manageable.

STYLE RETENTION

Style retention may be defined as the capability of hair to stay in place after styling. Since 
style retention is time dependent, evaluation should involve a time period of several hours 
to a few days as compared to evaluation immediately after setting. Style retention includes 
curl or wave retention.
Equation 12 states that five primary single fiber properties measured under the conditions 
for style retention evaluation, describe style retention for any assembly of hair fibers, see 
Table II.

Style retention =  f(Fs, Fk, S, C, W) (12)

For hair products such as those shampoos, hair sprays, creme rinses, groomers, etc. in 
which the active ingredients do not affect the hair fiber curvature and the hair styling is not 
changed as a part of the treatment, style retention may be defined as in (eq 13). See the
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schematic illustration of this equation in Figure 2 e. Equation 13 suggests that style 
retention may be increased by increasing Fs and Fk, with Fs being the more important 
factor.

AStyle retention =  +  N;AFS +  njAFk — n2AS — n3AW (1 3 )

Increases in S and W can decrease style retention. The role of W is rather straightforward, 
while that of S is more subtle. Since style retention is time dependent as contrasted to the 
other assembly properties defined in this report, the natural changes that occur to hair fiber 
curvature—from immediately after water setting and styling until equilibrium is reached— 
are of extreme importance. The fibers on a head are generally water set to produce a 
desired contour. Changes in humidity promote a deterioration of the water set and a 
change in the hair fiber curvature. Therefore hair fibers that have been water set, styled and 
exposed to ambient conditions do not have the same curvature stresses as after setting and 
styling. Frictional forces primarily tend to hold the assembly in the "set" style. Thus these 
natural curvature changes induced by water vapor absorption produce transient stresses 
within each fiber assembly. These stresses, which are dependent on the amount of 
curvature change and fiber stiffness, tend to decrease the style retention.
In the hypothetical situation that assumes no changes in fiber curvature due to humidity, 
the maximum fiber curvature consistent with the desired hair styling will produce the 
maximum number of possible entanglements and therefore the maximum style reten
tion.
For treatments such as permanent waves in which the active ingredients produce changes 
in the "relaxed” hair fiber curvature or for polymer depositions or graftings, which may 
also change the hygroscopicity of the hair, the rate and extent of change in hair fiber 
curvature in response to humidity is altered.

METHODS FOR EVALUATING PHYSICAL PROPERTIES
Both single fiber and fiber assembly methods are available for most of the properties 
described in this report. Single fiber methods have been described for friction (5), stiffness 
(6,7), static charge (8), and fiber diameter (3, 9, 10). Fiber curvature may be estimated from 
the fibers relaxed length and its taut length. Fiber assembly methods have been described 
for combing ease (11, 12), flyaway (13, 14, 15), body (3) and percentage of set retention (3 ). 
Manageability is the most complex of these assembly properties and a quantitative method 
for this property has not been described.

CONCLUSIONS
Changes in the behavior of hair assemblies can be usefully represented in algebraic form as 
combinations of changes in single fiber properties. Considering directional changes 
instead of absolute values leads to useful simplifications. A summary of how the assembly 
behaves as a function of changes in the single fiber properties follows.
1. Combing changes depend primarily on frictional effects (including cohesive forces), 

static charge and fiber curvature. For most products other than permanent waves and 
straighteners, changes in fiber curvature are negligible and for wet combing, static 
charge is not relevant.
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2. For flyaway, static charge is the determining factor.
3. Body depends on static friction, fiber diameter, fiber stiffness and curvature, while 

limpness is too little body. For most products, except permanent waves and 
straighteners, changes in fiber curvature are not relevant and changes in fiber diameter 
and stiffness are negligible.

4. M anageability depends on frictional effects, static charge and fiber curvature. For 
most products except permanent waves and straighteners, fiber curvature is unchanged, 
leaving static friction, kinetic friction and static charge as the determining factors. 
Increasing static friction makes hair more manageable, while increasing kinetic friction 
makes it less manageable.

5. For style retention, static friction (including cohesive forces) and fiber curvature are 
the determining factors and for most products, except permanent waves and 
straighteners, static friction is the determining factor.

Equations as depicted in this manuscript can provide guidance for developing and 
documenting different hair products. Improvement :n single fiber methods should permit 
the equations to approach more quantitative forms.
With Hough et al. (l), we recommend further discussions and definitions of important 
cosmetic terms.
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B ook Reviews

Recent A dvances in  D ermato-Pharm a - 
COLOGY, Edited by Phillip Frost, M.D., 
Edward C. Gomez, M.D., Ph.D., and 
Nardo Zaias, M.D., Spectrum Publications, 
Inc., New York, 1978, 259 pages. Price 
$17.50.

The book compiled presentations that 
were made at a meeting held at Mt. Sinai 
Medical Center of Greater Miami in 
August of 1975. As such, some of the 
information is not "recent,” nor are some of 
the chapters. However the book will 
provide a review for the practicing derma
tologist about some recent breakthroughs 
in the areas of dermatology therapeutics; 
the researcher will have known about these 
advances some time ago.

Among the materials presented that are 
of recent nature are: the immunological 
transfer factor involved in candidrasis and 
other infectious diseases; the management 
of pemphigus with gold compound, as well 
as the use of thalidomide for polymorphous 
light-like eruptions in American Indians.

Chapters on evaluating new potent topi
cal steroids, as well as the adrenal effect of 
the same, should round out and update the 
practicing dermatologist in the area of 
steroid potency. Discussion on topical 
nonsteroidal antiinflammatory agents is 
quite limited as dictated by the limited 
knowledge in this field of the usefulness of 
these agents in diseased conditions. Chap

ters on mycophenolic acid, puva therapy, 
coal tar gel therapy and management of 
hyperkeratosis with alphahydroxy acid and 
salicylic acid may be new to the practicing 
dermatologist who has not kept up with the 
Journals, but does provide a repository of 
information which has appeared in Jour
nals. The information provided in these 
subjects cannot be considered of recent 
vintage, but is informative in updating the 
practicing practicioner.

The chapters on Delivery System, bio
availability of griseofulvin in the recent 
ultra microsize form, are somewhat out
dated and could have been enhanced by the 
review of topical griseofulvin therapy and 
its potential. Similarly information on new 
antifungal agents of the imadazole variety 
are limited in value since they do not 
provide comparisons with other known 
antifungal agents which have been on the 
market for a longer period of time.

The chapters on cortical steroid/anti- 
biotic combination pros and cons make for 
interesting reading and the problem is still 
being debated by the FDA and Antimicro
bial II panel.

The discussion of pharmacdynamics of 
silver sulfurdiazine is quite old. It first 
appeared in the literature in the 60’s and 
truly does not fit into the category of recent 
advances, although we may better under
stand the mechanism of action of these 
agents now than we did a decade ago.
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The last chapter on topical insect repel
lents has very limited application to a 
dermatologist, but may be of research 
interest.

The book is simple to read but does not 
get into basic science research questions 
involved in mechanistic approach to some 
of the recent drugs, such as nonsteroidal 
antiinflammatory agents, mycophenolic 
acid. It, does, however, provide the reader 
with an update and a valuable index that he 
can utilize in his office practice. Literature 
references are somewhat limited and, 
indeed, the most pertinent literature refer
ences have been omitted knowingly or 
unknowingly. If  they were included, it 
would make the volume more valuable for 
purposes of archivalization. The book may 
be useful for the practicing physician, phar
macist and related paramedic personnel, 
but of limited usefulness to researchers and 
students.— O.J. Lorenzetti, Ph.D.— Alcon 
Laboratories, Inc., Fort Worth, Texas.

Pollution Evaluation, Environmental 
Science and Technology Series, Volume 2, 
William F. Pickering, Marcel Dekker, Inc., 
New York, 1977, 199 pages. Price $16.50

The author has covered an often 
emotional issue with the hand of a scientist 
and his publication departs from the recent

offering in the pollution and environmental 
science fields in several areas.

It is written for the general scientific 
community rather than a specific discipline. 
The book is arranged for a dual purpose. 
The odd chapters discuss modes of evalu
ating some typical forms of pollution 
(atmospheric, water, soil, food), along with 
a generic approach, rather than a discussion 
of specific methodologies for individual 
pollutants. The even chapters cover the 
analytical methods currently used in the 
field of environmental analysis. The cover
age of the principles of gravimetry, titrime- 
try, etc., are brief by design; nevertheless, 
the reader can understand the problems 
facing the analytical chemist trying to 
measure PPB of a pollutant.

The chapter on water quality should 
prove useful to the cosmetic chemist, as it 
outlines some of the criteria used in deter
mining water quality. Specific analytical 
methods are discussed for some of the 
more important pollutants found in indus
trial waste water.

Ample literature references appear 
throughout the book; most of them are 
three to five years old, which is unfortunate, 
since much has been published in this 
field.

This volume will serve both the occa
sional reader and those actively involved in 
the field and is recommended for both 
individual and company libraries.— Gereld

S. Roye— Chesebrough-Pond’s, Inc.
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of Manuscripts

GENERAL PO LIC Y— All papers presented before a meeting or seminar of the Society 
OF Cosmetic Chemists or before one of its sections or submitted directly to the Editor will 
be considered for publication in the Journal. Papers presented before the Society of 
Cosmetic Chemists or one of its sections are the property of the Society and may not be 
published in or submitted to other journals. Only if the Journal of the Society of 
Cosmetic Chemists is unable to publish a presented paper may it be published in another 
journal of the author’s choice.

Manuscripts received by the Editor will be acknowledged and sent to two members of the 
Editorial Committee for review. Normally, the Editor will advise the author of acceptance, 
rejection or need for revision of the manuscript within 10 weeks.

The Journal of the Society of Cosmetic Chemists publishes papers concerned with 
cosmetics or one of the sciences underlying cosmetics as well as other papers of interest to 
its members. It is the function of the Editorial Committee to set standards, to judge the 
scientific merit of a paper and to help in the editing of the paper and its preparation for 
press. The Editorial Committee is charged with the authority to maintain high standards in 
this Journal. It is, therefore, not the policy of the Journal of the Society of Cosmetic 
Chemists to guarantee publication of all submitted papers.

The Journal considers manuscripts for publication in the following categories:

R eview  A rtic les
These manuscripts are intended to present the more recent advances in a specific area 
related to cosmetics. The author of such a review is expected to be actively engaged in the 
area and capable of presenting a critical evaluation of published reports of a scientific and 
technical nature. Review articles are solicited by special invitation from the Editor and 
Editorial Committee and are not subject to review by the Editorial Committee.

O rig inal A rtic les
Articles covering original laboratory investigation by the authors in cosmetics and related 
areas are considered for publication in this category. These papers must be prepared using 
an acceptable scientific style and adequately referenced.

G eneral A rticles
Articles of a general character may be considered for publication providing they are of a 
scientific and technical nature. Normally, these articles may be concerned with newer 
analytical techniques, developments in dermatology, toxicology, etc. It is expected that 
these reports will be written in a scientific style and be referenced.

795



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

Prelim inary C om m unications

Short communications which report new findings of sufficient importance to warrant 
prompt publication are considered. These reports are published immediately following 
review and acceptance.

T ech n ica l N o te s

These are relatively short manuscripts containing new information obtained by laboratory 
investigation. They do not contain the depth or extent of research involved in an Original 
Article.

In writing, it is recommended that the material be carefully organized and not necessarily 
given in chronological order. With regard to style, it is essential that colloquialisms, jargon 
and unusual abbreviations be avoided and that unfamiliar terms be explained carefully. 
The meaning of rare terms must be clear to all readers, especially those who are not well 
versed in the language of the publication. Verbose and repetitive style must be avoided. 
Clarity and brevity are essential to make the text intelligible and to save readers’ time.

The responsibility for good grammar and correct sentence structure rests with the author. 
The Editorial Committee will assist foreign authors with minor changes in text to bring it 
into good English usage. Alternately, foreign authors may get aid from a qualified 
colleague in the United States to approve revisions and to correct meaning and intent 
wherever necessary. Major revisions and retyping ot the manuscript cannot be undertaken 
by the Editor, but must be done by the author or his designated colleague.

The rules and regulations to the author indicated below are made in an effort to ensure 
speedy review and publication. Close adherence to these rules will reduce the amount of 
correspondence between the Editor and the author. Authors are requested to review these 
notes to avoid delay and disappointment.

CO PYRIG HT— Manuscripts and the data therein must not have been published 
previously. Upon acceptance, the manuscript becomes the property of the Society of 
Cosmetic Chemists and may not be produced in part or as a whole without written 
permission of the Editor.

FORW ARDING ADDRESS —  Manuscripts submitted for publication should include a 
covering letter and be addressed to the Editor, Dr. Leszek J. Wolfram, Director of 
Chemical Research, Clairol Inc., 2 Blachley Road, Stamford, CT 06902.

PREPARATION OF MANUSCRIPT
1. Formats: Manuscripts must be submitted in triplicate, an original and two copies. The 

manuscript must be double-spaced, typewritten on good quality white bond paper, 
approximately 210 mm x 297 mm (8/," x l l" ) .  The title of the manuscript should 
include the names, addresses (including zip code) and affiliation of the author or 
authors. The meeting and date at which the paper was presented should be fully 
identified.
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2. Synopsis: Each article should he preceded hy a b r ie f  abstract o f 100 to 200 words. This 
abstract should include the pertinent new  discoveries and conclusions which are 
presented in the article. This synopsis should be in a form similar to abstracts appearing 
in Chem ical Abstracts.

3. References: References should be numbered in the order in which they appear in the 
text and should be listed in numerical order at the end of the article under "References.” 
To assist readers, the complete title of the referenced article should be included. 
Abbreviations of journals should be those used by Chem ical Abstracts (cf. list of 
periodicals abstracted by Chem ical Abstracts).

References should appear in the following form:
(a) The first name, followed by the initials and surname of the author(s). The names of 

all authors should be included.
(b) Title of paper (all lower case letters except first letter in first word).
(c) The name of the journal in italics, i.e., underlined once in the typewritten 

manuscripts. Standard abbreviations as in Chem ical Abstracts must be used.
(d) The volume number in bold face type, i.e., underlined with a wavy line in the 

manuscript.
(e) First and last page of the article separated by a hyphen.
(f) Year of publication of the article (in parentheses); the month must be included for 

journals which do not use continuous pagination.

Correctly prepared journal references are shown below; please note all punctuation 
marks:

(1) I.. F„ Gaul and G. B. U nderw ood, Relation o f  dew point and barom etric pressure to 
chapping o f  normal skin, J .  In v e s t .  D e r m a to l . ,  19, 9-19 (July 1952).

References to books are handled similarly and should include pertinent page 
numbers:

(2) S. R othm an, "Physiology and Biochemistry o f  the Skin," The University o f  Chicago 
Press: Chicago, 111., 1954; pp 494-560.

References to books containing contributions from authors appear as follows:
(4) S. D. G ershon, M. A. G oldberg  and M. M. Rieger, Perm anent waving, in "Cosmetics, 

Science and Technology," 2nd ed., M. S. Balsam and E. Sagarin, Eds., W iley-Interscience: 
New Y ork, 1972; Vol. 2, pp 167-250.

4. Abbreviations: The metric system should be used. In accordance with modern 
practice, abbreviations such as me, sec, rpm, ml and mg are used without periods. It is 
requested that authors avoid all unusual notations, i.e., milligram per cent (mg %) or 
ppm; rng/lOO g and mg/kg are more acceptable terminology. Prefixes before names or 
organic compounds must be italicized (cis-, p - ,  te n - , etc.).

5. Trade Names: A trade name must be followed by the sign All common cosmetic 
ingredients should be referred to by the name indicated in the latest edition of CTFA  
Cosmetic Ingredient D ictionary, The United States Pharmacopeia (U.S.P.) and the 
National Formulary (N.F.), including specific manufacturer's designation, in paren
theses. If a material is not listed, then the proprietory or trademarked name can be used
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with the chemical composition and the name and address of the manufacturer given in 
parentheses.

6. Structural Formulas: Structural formulas should be used only if absolutely necessary 
and if the chemical in question is not well known to the reader. Structural formulas 
should be numbered and referred to in the text by Arabic numerals.

7. Tables: Tables should be numbered consecutively, using Roman numerals. Tables 
should include appropriate captions.

8. Figures: Photographs and drawings (including graphs) are figures and are numbered 
consecutively using Arabic numbers (e.g., Figure 3)- On the back of each, the figure 
number, title of paper, author’s name and top of figure should be indicated. Captions 
should be typed, double-spaced, on a separate sheet of paper.

All drawings should be prepared on plain white tracing paper using India ink or 
standard tapes. The size should not exceed approximately 210 mm x 297 mm (:8f2"  x 
11") and it is preferable that the original copy be submitted although glossy 
photographs are acceptable.

All numbers and letters must be sufficiently large on the original to make the smallest 
characters legible after reduction to print size. Lettering of coordinates is part of the 
drawings and should not be set in type. A TYPEWRITER MUST NOT BE USED 
BECAUSE TYPING DOES NOT GIVE THE CLEAN, SHARP FIGURE NECES
SARY FOR GOOD REPRODUCTION. All information and notations placed of the 
axis on the figure must be large enough to be legible when reduced for publication.

GALLEY PROOF— Galley proofs will be sent to the authors for careful review and 
correction. Proofs should be verified against the manuscript. The Publication Committee 
will not accept this responsibility. Alterations in an article after it has been set in type are 
made at the author's expense, and it is understood that any such alterations shall be 
charged to the author, be paid for by the author. Any material set in type but ordered 
withdrawn from publication must also be paid for by the author. Corrected galley proofs 
must be returned to the Journal within 10 days.

REPRINTS— The senior author of each paper will automatically receive 50 over-run 
reprints free of charge. Additional reprints must be ordered at the time the galley proofs 
are returned and are charged to the author. An order blank for this purpose is sent to the 
author along with the galley proof and must be returned when the galley is returned.

REJECTION OF PAPERS SUBM ITTED— Manuscripts not prepared in accordance 
with these directions or deemed to be outside the scope of articles published in the Journal 
will be returned to the author by the Editor.

PAGE CHARGES— The authors of a manuscript published in this Journal will be 
assessed a page charge of $25 per printed page. These charges are invoiced to the Senior 
Author at the time the manuscript is published.
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Alcohols, cetyl; stability; polymorphs, 
hydrophilic ointment, 703 

Alcohols, ethyl; combination, ethyl 
lactate; acne, face mask therapy, 
humans, 487

Alcohols, stearyl; stability; polymorphs, 
hydrophilic ointment, 703 

Allergies; bronopol: animals, humans, 3 
Alpha Keri; bath oils; effects, surface 
changes and structural alterations in 
the stratum corneum, humans, 617 

Aminobenzoic acid 
sunscreen agents; evaluations, hairless 
mice, 565; evaluations, sun protection 
factors, 525

Analgesics and antipyretics; salicylic 
acid, see Salicylic acid 

Analysis; bronopol, 3 
Anhidrotic agents, see Antiperspirants 
Antibacterial agents 
alcohols, ethyl, combination, ethyl 
lactate; acne, face mask therapy, 
humans, 487

ethyl lactate, combination, alcohols, 
ethyl; acne, face mask therapy, 
humans, 487

surface active agents; structure-activity 
relationships, 733 

Anti-infective agents 
disinfectants, see Disinfectants 
germicides, see Disinfectants

preservatives, see Preservatives 
Anti-inflammatory agents; salicylic 
acid, see Salicylic acid 

Antiperspirants
methodology; evaluations, rapid hot 
room procedure, humans, 399; 
evaluations, thermography, and 
hygrometry, humans, 413 

Antiseptics, see Disinfectants 
Apparatus, see Equipment 
Aromox DMMCDW; acne; therapy, 
humans, 487

Bacteria; skin; methodology, 
quantitation, Water-Pik spray device, 
humans, 607 

Bath oils
emollients; effects, surface changes 
and structural alterations in the 
stratum corneum, humans, 617 

stratum corneum; effects, surface 
changes and structural alterations, 
humans, 617

Benzocaine; sunscreen agents; effects, 
keratin, human skin and animal wool, 
353

Bergapten; analysis; perfumes, 
phototoxicity and UV spectrometry 
tests, 247

Bonds; hydrogen; effects, cooling, 
humans, 185

Brilliant blue FC&F, see FD&C Blue 
No. 1

Bronopol; stability; formulations, and 
antibacterial effects, 3 

Butylparaben; mascaras; formulations, 
preservative effects, 127 

Calcium carbonate; models; caries, oral 
cell, single human subject, 385 

Cantharidin; stratum corneum; 
methodology, skin hygroscopicity, in 
vitro, 777 

Carcinogens
nitrosamines; chemistry, review, 581 
regulations; tests, FDA 
recommendations, 727 

Caries; methodology; clinical trials, oral 
cell in single human subject, 385 

Cetyl alcohol, see Alcohols, cetyl 
Chemistry
nitrosamines; carcinogens, review, 581 
skin; properties, noninvasive 
characterization, humans, 283 

Chromatography, liquid; preservatives; 
emulsions, following phase separation 
by ultrafiltration, 767 

Clinical trials; caries; models, calcium 
carbonate in dentine, oral cell, single 
human subject, 385 

Colloids; nafoxidine hydrochloride; 
stability, thermodynamic and physical 
properties, 659
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Color; additives, see Dyes 
Contamination; microbiological; 
mascaras, effects, preservatives, 127; 
cosmetics; imidazolidinyl urea 
preservatives, 757 

Cooling agents; menthol; and 
derivatives, structure-activity 
relationships, 185 

Cosmetics
effects; enzymes, skin, fluorometry,
177

emulsions; formulations, low energy 
technique, 745 

hair preparations, see Hair 
preparations

Hydagen F; effects, skin moisture 
regulation, 133

moisturizers; evaluations, consumer 
panel, effects, superficial facial lines, 
humans, 91; evaluations, effects, 
superficial facial lines, humans, 79 

nitrosamines; chemistry, review, 581 
silica; derivatives, structure, properties, 
cosmetic uses, 497 

titanium oxide; synthesis, lower 
derivatives, use as black pigment, 59 

Costs; emulsions; manufacturing, 
decreased, by low energy method, 117 

Creams
dental, see Toothpastes 
dexamethasone, combination, 
hydroquinone, tretinoin; 
depigmentation, human skin, 147 

hydroquinone, combination, 
dexamethasone, tretinoin; 
depigmentation, human skin, 147 

pyrollidone carboxylic acid; skin, 
moisture retention, guinea pigs and 
humans, 201

shaving; methodology, assessment of 
skin smoothness and softness, 
humans, 99 

tretinoin, combination, 
dexamethasone, hydroquinone; 
depigmentation, human skin, 147 

Crystals
emulsifying wax; x-ray, crystalline 
state, 703

hydrophilic ointment; structure, x-ray, 
703

Cuticle; hair; patterns, wear, humans, 
155

Decanoxy decane; absorption; 
percutaneous, animals, 265 

Degradation, see Stability 
Dehydroacetic acid; mascaras; 
formulations, preservative effects, 127 

Dental preparations; methodology; 
evaluations, effect of toothbrush wear 
and brushing force on cosmetic stain 
removal, humans, 423 

Dentifrices
silica; derivatives, synthetic, uses, 497 
toothpastes, see Toothpastes

Dentistry; role; health, community 
responsibility, 227 

Depigmentation agents 
dexamethasone, combination, 
hydroquinone, tretinoin; creams, 
effects, human skin, 147 

hydroquinone, combination, 
dexamethasone, tretinoin; creams, 
effects, human skin, 147 

tretinoin, combination, 
dexamethasone, hydroquinone; 
creams, effects, human skin, 147 

Dexamethasone; combination, 
hydroquinone, tretinoin; creams, 
depigmentation, human skin, 147 

Diffusion; water; loss, transepidermal, 
effects, humidity, 625 

Disinfectants; bronopol; stability, 
toxicity, formulations, 3 

Dispersing agents, see Suspending 
agents

Drug analysis, see Analysis 
Drug metabolism and body 
distribution, see Metabolism 

Drug stability, see Stability 
Drugs
absorption, see Absorption 
costs, see Costs 
metabolism, see Metabolism 

Drugs, adverse reactions, see Toxicity 
Drugs, clinical effectiveness; sunscreen 
agents; methodology, lab evaluation of 
sun protection factors, humans, 525 

Dyes
cosmetics; titanium oxide, synthesis, 
lower derivatives, use as black 
pigments, 59

FD&C Blue No. 1; leaching, from 
alumina lake, electrolyte effect, 651 

Elasticity; hair; stiffness, equipment for 
measuring, 469

Electrolytes; leaching; FD&C Blue No. 
1, alumina lake. 651 

Elfan NS-242; acne; therapy, humans, 
487

Emollients
methodology; evaluations, in vivo and 
in vitro, 433

stratum corneum; effects, surface 
changes and structural alterations, 
humans, 617

Emulsifying wax; structure; x-ray, 
crystalline state, 703 

Emulsions
formulations; cosmetics, low energy 
technique, 745

Hydagen F; effects, skin moisture 
regulation, 133

manufacturing; energy, decreased, 117 
oil-in-water; moisturizers, consumer 
panel, evaluation, humans, 91; 
moisturizers, evaluations, humans, 79



S U B JE C T  I N D E X 8 0 3

preservatives; distribution, phase 
separation, 767

Energy; emulsions; requirements, 
decreased, 117

Enzyme inhibitors; sodium N-lauroyl 
sarcosinate; evaluations, anticaries 
agent, oral cell, single human subject, 
385

Enzymes; fluorometry; skin, evaluating 
cosmetic effects, 177 

Equipment
hair; stiffness, measurement, 469 
lipsticks; evaluations, mechanical stress 
during application, humans, 441 

rheology; foams, soap, viscoelastic 
measurement, 237

torsional braid analyzer; hair, fixative, 
evaluation, 65

Water-Pik; methodology, quantitative 
determination of skin bacteria, 
humans, 607

Ethanol, see Alcohols, ethyl 
Ethyl alcohol, see Alcohols, ethyl 
Ethyl p-aminobenzoate, see 
Benzocaine

Ethyl lactate; combination, alcohols, 
ethyl; acne, face mask therapy, 
humans, 487

Face masks; acne; therapy, humans,
487

FDA, see Food and Drug 
Administration (U.S.)

FD&C Blue No. 1; dyes; leaching, from 
alumina lake, electrolyte effect, 651 

Films; polymers; acrylate, in octyl 
dimethylaminobenzoate sunscreen 
lotion, effects, humans, 641 

Fixatives; hair preparations; 
evaluations, using torsional braid 
analyzer, 65

Flavors; toothpastes; evaluations, panel 
tests, humans, 369

Fluorides; caries; evaluations, oral cells, 
single human subject, 385 

Fluorometry; enzymes; skin, evaluating 
cosmetic effects, 177 

Foams; soaps; rheology, equipment for 
viscoelastic measurement on foam,
237

Food and Drug Administration (U.S.);
regulations; carcinogens, and 
mutagens, recommended tests, 727 

Formulations
bronopol; cosmetics, stability, 
antibacterial effects, 3 

emulsions; cosmetics, low energy 
technique, 745 

hair preparations; fixatives, 
evaluations, torsional braid analyzer, 
65

hair waving; use, stress-strain curve 
and post yield slope, 685 

mascaras; preservatives, 127

nafoxidine hydrochloride; stability, 
thermodynamic and physical 
properties, 659

octyl dimethylaminobenzoate; lotions, 
sunscreen, with acrylate polymer, 
effects, humans, 641 

Gels; hydrophilic ointment; structure, 
x-ray, 703

Germicides, see Disinfectants 
Glyceryl trioleate, see Triolein 
Hair
cuticle; patterns, wear, humans, 155 
microscopy; electron, and optical, 
fracturing, effects, hydration and age, 
humans, 449

stiffness; equipment, description, 
humans, 469 

Hair preparations
fixatives; evaluations, using torsional 
braid analyzer, 65

hair waving; formulations, use of post 
yield slope on stress-strain curve, 685 

methodology; properties, single fiber, 
prediction of hair characteristics, 783 

Hair waving; formulations; use, post 
yield slope of stress-strain curve, 685 

Health care; dentistry; role, community 
responsibility, 227 

Heat, see Temperature 
2-Hexyldecanoxy octane; absorption; 
percutaneous, animals, 265 

HLB, see Hydrophilic-lipophilic 
balance

Humectants; pyrollidone carboxylic 
acid; creams, skin, effects, guinea pigs 
and humans, 201 

Humidity, see Moisture 
Hydagen F; effects; skin, moisture 
regulation, 133

Hydrogen bonds, see Bonds; hydrogen 
Hydrogen ion concentration; FD&C 
Blue No. 1; leaching, effects, 
electrolytes, alumina lake, 651 

Hydrophilic ointment; structure; x-ray, 
crystalline state, 703 

Hydrophilic-lipophilic balance; 
menthol; and derivatives, structure- 
activity relationships, 185 

Hydroquinone; combination, 
dexamethasone, tretinoin; creams, 
depigmentation, human skin, 147 

Hygrometry; antiperspirants; 
evaluations, humans, 413 

Hygroscopicity; stratum corneum; 
methodology, using cantharidin 
blisters, in vitro, 777 

Hypersensitivity, see Allergies 
Iceland spar, see Calcium carbonate 
Imidazolidinyl urea; mascaras; 
formulations, preservative effects, 127 
cosmetics; preservative effects, 757
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Impurities, see Contamination 
Isocamphane; derivatives; synthesis, 
structure-activity relationships, odor, 
307

Isopropyl p-aminobenzoate; sunscreen 
agents; effects, keratin, human skin 
and animal wool, 353 

Isopropyl myristate; absorption; 
percutaneous, animals, 265 

Isopropyl palmitate; effects; enzymes, 
human skin, fluorometry, 177 

Keratolytic agents; methodology; 
evaluations, in vivo and in vitro, 433 

Keri lotion; bath oils; effects, surface 
changes and structural alterations in 
the stratum corneum, humans, 617 

Kinetics; enzymes; skin, fluorometry, 
evaluating cosmetic effects, 177 

Lakes; FD&C Blue No. 1; alumina, 
leaching, effects, electrolytes, 651 

Lanolin; bath oils; Alpha Keri, effects, 
surface changes and structural 
alterations in the stratum corneum, 
humans, 617

Lanolin alcohol; effects; enzymes, 
human skin, fluorometry, 177 

Lauricidin, see Monolaurin 
Laws, see Regulations 
Leaching; FD&C Blue No. 1; effects, 
electrolytes, alumina lake, 651 

Legislation, see Regulations 
Legislation, laws and regulations, see 
Regulations

Lipsticks; methodology; evaluations, 
mechanical stress during application, 
humans, 441 

Liquids, see Solutions 
Lotions; octyl dimethylaminobenzoate; 
sunscreen agents, containing acrylate 
polymer, effects, humans, 641 

Mascaras; preservatives; effects, 
microbial contaminants, 127 

Melanin; sunburn; prevention, 
mechanism, 31

Menthol; and derivatives; synthesis, 
and cooling effects, humans, 185 

Metabolism
absorption, see Absorption 
bronopol, 3 

Methodology
antiperspirants; evaluations, rapid hot 
room procedure, humans, 399; 
evaluations, thermography, and 
hygrometry, humans, 413 

bacteria; skin, quantitation, Water-Pik 
spray device, humans, 607 

bath oils; effects, surface changes and 
structural alterations in the stratum 
corneum, humans, 617 

caries; clinical trials, oral cell in single 
human subject, 385 

cooling agents; structure-activity 
relationships, menthol and

derivatives, 185
cosmetics; effects, skin enzymes, 
fluorometry, humans, 177 

dermatology; scanning integrating 
microspectrophotometer, 537 

diffusion; water, transepidermal loss, 
humidity effects, 625 

emollients; effects, surface changes 
and structural alterations in the 
stratum corneum, humans, 617; 
evaluations, in vitro and in vivo, 433 

hair; stiffness, equipment, humans, 469 
hair preparations; fixatives, 
evaluations, torsional braid analyzer, 
65; properties, single fiber, in 
predicting hair behavior, 783 

keratolytic agents; evaluations, in vitro 
and in vivo, 433

lipsticks; evaluations, mechanical stress 
during application, humans, 441 

moisture; skin, loss, transepidermal, in 
vivo, 573

moisturizers; cosmetics, evaluations, 
assess changes in superficial facial 
lines, humans, 79; evaluations, 
consumer panel, effects, superficial 
facial lines, humans, 91 

mutagenicity; tests, review, 207 
shampoos; factor analysis, product 
evaluation in humans, 369 

skin; properties, noninvasive 
characterization, humans, 283; 
softness, and smoothness, assessment, 
humans, 99

sodium lauryl sulfate; sorption, stratum 
corneum, neonatal rat, 339 

stratum corneum; hygroscopicity, in 
vitro, 777

sunscreen agents; aminobenzoates, 
effects, keratin, human skin and 
animal wool, 353; evaluation, using 
hairless mice, 565; spectrometry, 
photoacoustic, rats, 559; sun 
protection factors, lab evaluation, 
humans, 525

toothbrushes; effects, wear, cosmetic 
stain removal, humans, 423 

toothpastes; flavors, factor analysis in 
the evaluation in human panels, 369 

toxicity; eyes, irritation, use of 
applanation tonometry, rabbits, 365; 
ophthalmic, objective tests, animals, 
25

5-Methoxypsoralen, see Bergapten 
Methyl p-aminobenzoate; sunscreen 
agents; effects, keratin, human skin 
and animal wool, 353 

Methylparaben; mascaras; 
formulations, preservative effects, 127 

Micelles; nafoxidine hydrochloride; 
solutions, colloidal, 659
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Microscopy
and spectrometry; dermatology, 
scanning integrating 
microspectrophotometer, description, 
537

electron; and optical, hair, fracturing, 
effects, moisture and age, humans,
449

Mineral oil
bath oils; Alpha Keri, effects, surface 
changes and structural alterations in 
the stratum corneum, humans, 617 

effects; enzymes, human skin, 
fluorometry, 177 

Models; diffusion; water, 
transepidermal loss, humidity effects, 
625

Moisture
hair; effects, fiber stiffness, 
measurement, 469; effects, fracturing, 
humans, 449

skin; Hydagen F, effects, 133; loss, 
measurement, transepidermal, in vivo, 
573; loss, transepidermal, effects, 
humidity, 625 

Moisturizers
evaluations; effects, superficial facial 
lines, humans, 79 

Hydagen F; creams, 133 
methodology: evaluations, consumer 
panel, effects, superficial facial lines, 
humans, 91

Monolaurin; structure-activity 
relationships; effects, antibacterial, 733 

Mutagenicity; methodology; tests, 
review, 207

Mutagens; regulations; tests, FDA 
recommendations, 727 

Nafoxidine hydrochloride; micelles; 
thermodynamics, formulations, 659 

Nitrosamines; chemistry; review, 581 
Nomenclature; silica; derivatives, 
synthetic, 497 

n-Octadecane; absorption; 
percutaneous, animals, 265 

Octyl dimethyl p-aminobenzoic acid; 
sunscreen agents; evaluations, hairless 
mice, 565

Octyl dimethylaminobenzoate;
sunscreen agents; lotions, polymer film 
formulation, humans, 64i 

Odors
erogenous; effects, sex motives, during 
picture viewing, humans, 545 

isocamphane; derivatives, 
structure-activity relationships, 307 
pheromones; role, olfactory 
communication, 47 

Oil of Olay; bath oils; effects, surface 
changes and structural alterations in 
the stratum corneum, humans, 617

Ointments; structure; x-ray, hydrophilic 
ointment and emulsifying wax, 703 

Parabens; emulsions; chromatography, 
liquid, following partial phase 
separation by ultrafiltration, 767 

Particle size; emulsions; effects, in low 
energy emulsification technique, 745 

Perfumes
bergapten; analysis, quantitative, 
phototoxicity and UV spectrometry, 
247

erogenous; effects, sex motives, during 
picture viewing, 545 

Permeation; sodium lauryl sulfate; 
stratum corneum, neonatal rat, 339 

Petrolatum; hydrophilic ointment; 
structure, x-ray, polymorphism, 703 

Petrolatum, white; hydrophilic 
ointment; structure, x-ray, 
polymorphism, 703 

pH, see Hydrogen ion concentration 
Pharmacokinetics, see Kinetics 
Phenylmercuric acetate; mascaras; 
formulations, preservative effects, 127 

Pheromones
perfumes; effects, erogenous odors, sex 
motives, picture viewing, 545 

role; communication, olfactory, 47 
Pigments
melanin; prevention, sunburn. 31 
titanium oxide; synthesis, lower 
derivatives, use, cosmetics, 59 

Polymers; acrylates; lotions, sunscreen, 
octyl dimethylaminobenzoate, effects, 
humans, 641 

Polymorphism
emulsifying wax; x-ray, crystalline 
state, 703

hydrophilic ointment; crystals, 
structure, x-ray, 703 

nafoxidine hydrochloride; 
thermodynamic and physical 
properties of a lyotropic mesophase 
and micellar solution, 659 

Preservatives; emulsions; concentration, 
following partial phase separation by 
ultrafiltration, 767; imidazolidinyl 
urea, 757; mascaras; evaluations, 127 

n-Propyl p-aminobenzoate; sunscreen 
agents; effects, keratin, human skin 
and animal wool, 353 

Propylparaben; mascaras; formulations, 
preservative effects, 127 

Pyrollidone carboxylic acid; creams; 
skin, moisture retention, guinea pigs 
and humans, 201

Quaternium 15; mascaras; formulations, 
preservative effects, 127 

Razors; shaving; softness, smoothness, 
assessment, humans, 99
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Regulations
carcinogens; tests, FDA 
recommendations, 727 

mutagens; tests, FDA 
recommendations, 727 

Resins; hair preparations; evaluations, 
fixatives, using torsional braid 
analyzer, 65

Rheology; foams; soaps, equipment, for 
viscoelastic measurement on foam,
237

Salicylic acid; keratolytic agents; 
methodology, evaluations, in vivo and 
in vitro, 433

Sensitivity, see Allergies 
Sex; odors; effects, motives, during 
picture viewing, 545 

Shampoos
hair; effects, fiber stiffness, 
measurement, 469

methodology; factor analysis, product 
evaluation in humans, 369; properties, 
prediction from single fiber 
properties, 783 

Side effects, see Toxicity 
Silica; derivatives; synthetic, properties, 
structure, cosmetic uses, 497 

Skin
emollients; effects, surface changes 
and structural alterations in the 
stratum corneum, humans, 617 

enzymes; fluorometry, evaluating 
cosmetic effects, 177 

methodology; softness, and 
smoothness, assessment, humans, 99 

microscopy; and spectrometry, use of 
scanning integrating 
microspectrophotometer, 537 

moisture; loss, transepidermal, in vivo 
measurement, 573 

properties; characterization, 
noninvasive, humans, 283 

sodium lauryl sulfate; permeation, 
stratum corneum, neonatal rat, 339 

stratum corneum; hygroscopicity, 
methodology, using cantharidin 
blisters, in vitro, 777 

sunburn; prevention, review, 31 
water; loss, transepidermal, effects, 
humidity, 625

Soaps; foams; rheology, equipment for 
viscoelastic measurement, 237 

Sodium cetyl sulfate; stability; 
polymorphs, hydrophilic ointment, 703 

Sodium hypochlorite; mouthwashes; 
evaluations, anticaries agent, oral cells, 
single human subject, 385 

Sodium N-lauroyl sarcosinate; enzyme 
inhibitors; evaluations, anticaries 
agent, oral cell, single human subject, 
385

Sodium lauryl ether sulfate; effects; 
enzymes, human skin, fluorometry,
177

Sodium lauryl sulfate
permeation; skin, stratum corneum, 
neonatal rat, 339 

sorption; skin, and hair, 323 
toxicity; eyes, evaluation, applanation 
tonometry, rabbits, 365 

Sodium stearyl sulfate; stability; 
polymorphs, hydrophilic ointment, 703 

Solutions; antiperspirants; evaluations, 
rapid hot room procedure, humans,
399

Sorption
sodium lauryl sulfate; skin, and hair, 
323; stratum corneum, neonatal rat, 
339

Spectrofluorometry, see Fluorometry 
Spectrometry
and microscopy; dermatology, 
scanning integrating 
microspectrophotometer, description, 
537

photoacoustic; methodology, assessing 
sunscreen effectiveness, rats, 559 

Spectrometry, ultraviolet; bergapten; 
perfumes, 247 

Stability
bronopol; formulations, 3 
emulsifying wax; x-ray, crystalline 
state, 703

emulsions; preservatives, phase 
distribution, 767

FD&C Blue No. 1; leaching, effects, 
electrolytes, alumina lake, 651 

hydrophilic ointment; crystals, x-ray 
structure, 703

nafoxidine hydrochloride; micelles, 
formulations, 659

Stearyl alcohol, see Alcohols, stearyl 
Structure
hydrophilic ointment; x-ray, crystalline 
state, 703

silica; derivatives, properties, cosmetic 
uses, 497

Structure-activity relationships
isocamphane; derivatives, 307 
menthol; and derivatives, cooling 
effects, humans, 185 

surface active agents; effects, 
antibacterial, 733 

Sunburn; prevention; mechanism, 
review, 31 

Sunscreen agents 
aminobenzoic acid; evaluations, 
hairless mice, 565 

benzocaine; effects, keratin, human 
skin and animal wool, 353 

isopropyl p-aminobenzoate; effects, 
keratin, human skin and animal wool, 
353
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methodology; spectrometry, 
photoacoustic, rats, 559; sun 
protection factors, lab evaluation, 
humans, 525

methyl p-aminobenzoate; effects, 
keratin, human skin and animal wool, 
353

octyl dimethyl p-aminobenzic acid; 
evaluations, hairless mice, 565 

octyl dimethylaminobenzoate; 
formulations, acrylate polymer lotion, 
effects, humans, 641 

n-propyl p-aminobenzoate; effects, 
keratin, human skin and animal wool, 
353

Surface active agents
acne; therapy, face masks, humans,
487

nafoxidine hydrochloride; stability, 
thermodynamic and physical 
properties, micelles, 659 

nonionic; bath oils, effects, surface 
changes and structural alterations in 
the stratum corneum, humans, 617; 
effects, sodium lauryl sulfate skin 
sorption, 323

sodium lauryl sulfate; permeation, 
stratum corneum, neonatal rat, 339; 
sorption, animals, 323; toxicity, 
measurement, applanation tonometry, 
rabbits, 365

structure-activity relationships; effects, 
antibacterial, 733

Suspending agents; silica; derivatives, 
synthetic, properties, structure, 
cosmetic uses, 497

Teeth; stains; effects, toothbrush wear 
on cleaning performance, humans, 423 

Temperature; emulsions; 
manufacturing, decreased, low energy 
emulsification process, 117

Terminology, see Nomenclature 
Therapeutic efficacy, see Drugs, 
clinical effectiveness 

Therapeutic equivalent, see Drugs, 
clinical effectiveness 

Thermography; antiperspirants; 
evaluations, humans, 413 

Thickening agents, see Suspending 
agents

Titanium oxide; derivatives; lower, 
synthesis, use as black pigment in 
cosmetics, 59

Tonometry; applanation; use, eye 
irritation measurement, rabbits, 365 

Toothbrushes; wear; effects, cosmetic 
stain removal, humans, 423 

Toothpastes
effects; stains, brush condition, 
humans, 423

methodology; flavors, factor analysis 
in the evaluation in human panels, 
369

Toxicity
bergapten; perfumes, quantitative 
analysis for detection, 247 

bronopol; animals, humans, 3 
chemicals; carcinogens, and mutagens, 
FDA test recommendations, 727 

decanoxy decane; absorption, 
percutaneous, animals, 265

2-hexyldecanoxy octane; absorption, 
percutaneous, animals, 265 

Hydagen F; creams, animals, 133 
isopropyl myristate; absorption, 
percutaneous, animals, 265 

methodology; mutagenicity, tests, 
review, 207; ophthalmic, objective 
tests, animals, 25; tonometry, 
applanation, eye irritation, rabbits,
365

nitrosamines; carcinogens, chemistry, 
review, 581

n-octadecane; absorption, 
percutaneous, animals, 265 

octyl dimethylaminobenzoate; lotions, 
sunscreen, effects, humans, 641 

triolein; absorption, percutaneous, 
animals, 265 

Tretinoin; combination, 
dexamethasone, hydroquinone; creams, 
depigmentation, human skin, 147 

Triolein; absorption; percutaneous, 
animals, 265 

Urea
creams; skin, comparison, pyrollidone 
carboxylic acid, moisture retention, 
guinea pigs and humans, 201 

keratolytic agents; methodology, 
evaluations, in vivo and in vitro, 433 

Viscosity
foams; soaps, equipment for 
viscoelastic measurement, 237 

silica; derivatives, synthetic, 
properties, cosmetic uses, 497 

Water; diffusion; transepidermal, loss, 
effects, humidity, 625 

Wetting agents, see Surface active 
agents

The Author and Subject indexes were provided by the American Society of 
Hospital Pharmacists through its computerized IPA Information System.
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S P E C I A L T Y  P R O D U C T S
The NEW in Cosmeto-dermatological Raw Materials

C E T I N A
Synthetic Spermaceti (and) Stearamide DEA* 

EMULSIFIABLE FRACTION OF SPERMWAX® 
The satiny feel

R O B A N E ®
Squalane*

LIQUID VEHICLE NATURAL TO SKIN AND SEBUM 
A NATURAL adjunct to cosmeto-dermatologicals

•

R O B E Y L
Squalene (and) Hydrogenated Shark liver oil*

A NATURAL POLYUNSATURATED EMOLLIENT 
For high color gloss

R O B U O Y ®
Pristane*

LOW VISCOSITY LUBRICANT AND BUOYANT 
A NATURAL saturated animal oil

•

S P E R M W A X ®
Synthetic Spermaceti*

CETYL ESTERS WAX N.F.
Duplicating the Natural wax properties

S U P R A E N E ®
Squalene*

THE NATURAL POLYUNSATURATE 
A product of human sebum

R O B E C O  C H E M I C A L S ,  I N C .
99  P A R K  A V E N U E •N E W  Y O R K ,  N .  Y .  1 0 0 1 6  
(2 1 2 ) 9 8 6 -6 4 1 0  T E L E X :  2 3 -3 0 5 3

®Reg. U.S. Pat. Off.* C T F A  D ic tio n ary  A d o p te d  N a m e



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

C H E M I C A L
S P E C I A L T I E S

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

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

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

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

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

All of these p roducts  m eet rig id  specifica tions  

to insure  th e ir un ifo rm ity .

Since 1904 . . . QUALITY and SERVICE

V a n  D y k  .
BELLEVILLE, N. J, /

D Y K / S ^ C O M P A N Y i  I N C
MAIN AND^^LUAM^STRE^TS, BELLEVILLE, NEW JERSEY 071C
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Your Lip Products 
Need Our LANOCERIN®

And your Pot Glosses, Perfume Sachets, Pan Make-Up ond Shove Creams too

qualities when com peting for consum er acceptance. 

If you have a product that could use a little ‘ plus" in 
the marketplace, talk with us. Perhaps LANOCERIN. 
or one of our many other lanolin derivatives could be 
your answer. Product Bulletins on request.

Mamaroneck. New York 10543/Telephone 914-698-8550 

Manufacturing Plants at Mamaroneck. New York and Guilford. Conn.

LANOCERIN is a natural lanolin wax com posed of 
fatty acid esters  of monohydric and dihydric alcohols, 
which imparts pliability to ceraceous com positions 
an d  r e d u c e s  th e ir  b r i t t l e n e s s .  LANOCERIN is 
a lso  a m o istu rize r and  em ulsifie r, and  im proves 
appearance and textural sm oothness . . . important
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Masterpiece
fragrances».
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Greater absorption, plus test 
results that prove it—
The Inolex Plus

Lexein X-250 is the ideal protein 
fo r hair and skin care products, 
because more Lexein X-250 is 
absorbed, gram fo r gram, by hair 
and skin than any other protein 
additive  you can use.

The right m olecular w eight is 
the key to X-250’s substantivity. 
Our patented hydrolysis technique 
produces more molecules w ithin 
the 750 to 1500 weight range 
allow ing more protein to become 
a part of the hair and skin. In fact, 
X-250 is so substantive it is 
detectable even after 10 
consecutive w ater rinses.

And our proof is your proof for 
marketing claim s you make for 
hair and skin care products using 
Lexein X-250. Others can sell you 
protein, but only Inolex helps you 
sell your protein products with 
laboratory test proof.

Call o r w rite  fo r your copy of 
Inolex Protein Facts containing 
com parative analytic test data 
fo r all Lexein Proteins.

Subsidiary of American Can Company 

Personal Care Division

Please send my free copy of Inolex Protein 
Facts. Also include information regarding:
□ Lexein X-250 

Protein
□  Lexein Protein 

Derivatives
□  Lexaine Surfactants
□  Lexate Concentrates 

and Blends

Name___________

Title____________

Company_________

Phone ___________

□ Lexol Emollients
□  Lexemul Emulsifiers
□  Lexgard & Bronopol 

Preservalives

The proof is in the protein.
Our chem ists have perform ed the 
tests and we have the results to 
prove Lexein X-250 is the most 
substantive protein additive 
available today.

Inolex Corporation 
3 Science Road 
Glenwood, IL 60425 
312/755-2933 
Toll free 800/323-0070

a ® *'v a s s a l



MAYBROOK INC. 
THE BEAUTY PEOPLE.

S p e c ia lizin g  in  h ig h e st q u a lity in g re d ie n ts fo r 
s k in  and h a ir care.
Basic manufacturers of:

•Lanolin U.S.P.
•Lanolin Derivatives

Lanalol® (alcohols)
Lanalox® (ethoxylates)
Lanalene® (ester; bases; etc.)

•Cosmetic Proteins
Hydrolysates 
Specialties

Formulators of new product 
concepts for skin and hair.

A dynamic new company dedicated 
exclusively to the cosmetic trade.

Featurinq an advanced technical service.
Try us. W ere eager to help!

Sales, Technical & Administration—
P.Ö. Box '*11, C>adell. N.J. 07649
Tele: (201) 262-1822... ask for Rock Riso.

Plant—
600 Broadway, Lawrence, Mass. 01842 
Tele: (617) 682-1716... ask for Bemie Horrocks.

S H A W  M U D G E  &  C O .
P . O . B O X  1 3 7 5  S T A M F O R D  C O N N E C T I C U T  0 6 9 0 4  

C 2 0 3 1  3 3 7 - 3 1 3 2  

T E L E X : 3 3 6 - 3 3 3

I n n o v a t i v e  P e r f u m e  C o m p o u n d e r s

ATLANTA • BANGKOK • BARCELONA • BOSTON • CALI • CHICAGO • CLEVELAND 
HONG KONG • KANSAS CITY •  LONDON • LOS ANGELES • MEXICO CITY 

MONTREAL« PHILADELPHIA» PHOENIX • SAN FRANCISCO • SAO PAULO 
SEOUL •  SINGAPORE • SRI LANKA • ST. LOUIS • SYDNEY • TOKYO • TORONTO
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S O C IE T Y
O F

C O S M E T IC
C H E M IS T S

E M P LO Y M E N T
S E R V IC E

E m p l o y e r s :

You are invited to subm it requirements for technical 
employees to our National Office

1 9 9 5  B roadw ay  
17th Floor 

N.Y., N.Y. 1 0 0 2 3  
( 2 1 2 ) 8 7 4 - 0 6 0 0

The Society renders this service free to its members.



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

Society of 

Cosm etic Chem ists

has moved 
its offices to:

1 9 9 5  B r o a d w a y  
1 7 th  F l o o r  

N .Y . ,  N .Y .  1 0 0 2 3  

(2 1 2 ) 8 7 4 - 0 6 0 0
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Dragoco, Inc.......................................................vl
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Frltzsche Dodge & Olcott
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Maybrook Inc................................................. xxvi

Napp Chemicals Inc.......................................... x

Perry Brothers................................................... ¡¡I

New colors. More colors. Better 
colors. Suggestions from our avail
able line to replace those colors 
recently disqualified by regulations. 
These are the reasons why Clark 
has quickly become known as the 
innovative supplier of colors for 
cosmetic applications.

Since cosmetics are our only busi
ness, we at Clark Colors take our 
business, and yours, very seriously. 
Our modem laboratory is solely 
committed to cosmetic color tech
nology. Our quality control stand
ards are extremely high. Not only 
to meet F.D.A. requirements, but 
also to satisfy the demanding re
quirements of our customers for 
color quality and batch-to-batch 
consistency.

Reheis Chemical Company............................ xi

Robeco Chemicals, Inc..................................xxi

Robinson Wagner Co., Inc.......................... xxiii
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Ungerer & Company........... inside front cover
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Witco Chemical Corp.,
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A growing line of colors for cos
metics...the best reason to always 
have your lab talk to our lab before 
you make your final selection.

Sole Distributors:
Whittaker, Clark, & Daniels, Inc. 
1000 Coolldge Street,
South Plainfield, N J. 07080 
(201)561-6100-Telex 138248
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We're talking about Glucate SS® (methyl glu- 
coside sesquistearate) and Glucamate SSE-20® 
(20-mole ethoxylate of methyl glucoside ses
quistearate).

They’re derived from natural glucose and 
designed to work together as a primary emul
sifier system.

Used properly, they fire superior to other 
non-ionic systems. And they help save money.

Low concentrations produce stable, elegant 
emulsions, . .  with predictable viscosities and 
prompt recovery from work.

Functional versatility? Impressive. You get 
effective emulsification of a wide range of 
cosmetic ingredients, including natural vege
table oils of nigh polarity.

Mildness Is still another advantage. And they 
function in the pH range of 5.5-65, which com
plements the natural acidity of the skin.

Glucate SS/Glucamate SSE-20 systems are 
flexible, too, and easy to work with. Minor 
variations in ratio and concentration are not 
critical. And they can be used in combination 
with anionic and cationic emulsifiers.

If you want to make a superior cream or 
lotion. . .  you must try Glucate SS/Glucamate 
SSE-20.

And to make things easier, our technical 
service staff is ready to help.

For samples and details, 
call (201) 287-1600, or write:
Amerchol Corporation, 
a Unit of CPC International Inc.
Amerchol Park, Edison, New Jersey 08817 
Cable; Amerchols

Telex: 833 472 Amerchol Edln
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