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The perfumer, no less than the fine artist, uses a combination of 
skill, technique, experience and design... with an all important 
touch of intuition and imagination. The artist in either field 
depends, too, on the quality of his materials. Fritzsche com
pounds aromatic specialties and perfumes with skill, care and 
precision for a wide range of fragrance products... you can 
depend on Fritzsche.

U n fo lded  co p ie s  o f the M odern  M aste rp ie ce s o f A rt ad vertis in g  
in sert se rie s  — a p p e a rin g  in Drug and Cosm etic lnd ustryr 
Am erican Perfum er and Cosm etics, and  Soap  and Chem ica l 
S p ec ia ltie s  m agaz in es—are a va ila b le  by a d d ressin g  a request  
on your le tterh ead  to our N ew  York O ffice .

FRITZSCHE
BROTHERS, INC.
7 6  N I N T H  A Y E ., N E W  Y O R K  11, N . Y .



JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTSv i i i

A NEW SERIES OF GOLDSCHMIDT CATIONIC 
SURFACTANTS FOR PH A R M A C EU TICA LS ,  
C O S M E T IC S  AND H Al R - C O N DITIO  N E R S

Acid stable o/w and w/o 
emulsions with high elec
trolyte tolerance

Substantive to skin and hair 
— outstanding for moisture 
retention and maintenance 
of natural pH of skin

Salts of the TEGAMINE 13 
series by themselves impart 
emolliency and effect pro
nounced softening of skin 
and hair

G o l d s c h m i d t

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

153 W averly Place N ew  York 14, N. Y. CHelsea 3-4792

WRITE FOR 
SAMPLES 

AND DATA
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The Isopropylans are first choice

among liquid lanolins ^

b eca u se
they are superior emollients. They deposit 

nongreasy films that promote moisture retention 
and impart softness and suppleness to the skin. 

In cases where natural sebum has been depleted by 
detergents or other defatting factors, the 

isopropylans function effectively as supplements. 
The isopropylans are uniquely suitable for 

aerosol packaged preparations because of their 
compatibility with propellents, ability to 

facilitate free action o f dispensing valves 
and inhibitory effect upon corrosion.

For complete data request Product Bulletin 45.

ROBINSON WAGNER CO., Inc.
Leaders in Lanolin Research & Development 

628 Waverly Avenue, Mamaroneck, N .Y.
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R .T . VANDERBILT CO.
Specialties Department

2 3 0  PARK AVENUE, 
NEW YORK 17, N. Y.
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COSMETICS
SPECIALISTS TO THE 

PRIVATE LABEL TRADE

* Formulating 
Manufacturing 
Styling

* Packaging

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

COSMETIC LABORATORIES, INCORPORATED
2272 East Jefferson Avenue Detroit 7, Michigan
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fo r  o d o r less , em o llien t (high-oi l  c ont en t ),

emulsions,

gels and liquids 
use

POLYCHOLS
Non-ionic Surfactants 

Solubilizers & Emulsifiers

Write for free samples
and brochures

Croda
★  New York

★  London, England 
| ★  Milan, Italy

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

POLYCHOLS — ore reoction products o f 
ethylene oxide and distilled lanolin 
alcohols. The five grades, available 15, 10, 
15, 20 & 40 mols E.O .) are all 
practically 100*/, active solid materials, 
pale yellow, with only a faint, 
pleasant clean odor.

SOLAN — reaction product of 
polyoxyethylene and pharmaceutical 
lanolin USP. (water and alcohol-soluble).
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M I N E R A L  O I L S

Be assured of outstanding light s ta 
bility and intense purity! Penn-Drake  
W hite Oils are precisely refined under 
s p e c tro p h o to m e tr ic  c o n tro l — o u r  
process elim inating minute im purities, 
even down to 1 or 2 parts per m illion. 
•  At your service, Penn-Drake Technical 
Service. Write or phone us for further 
information or advice on your problems.

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

B ran che s: C le ve lan d , O h io  and  E d g ew ate r, N. i. 
T o kyo  a n d  O saka , Japan
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AMLA AMERICAN LANOLIN CORPORATION
LAWRENCE, MASSACHUSETTS, U.S.A.PRODUCTS

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

LEBERCO
LABORATORIES

Hormone Assays 
Drug Assays

Cosmetic and Pharmacological 
Research

Toxicity, Eye and Skin 
Irritation Studies

Anti-Biotic and Fungicidal
Assays

Sensitivity Tests

Patch Testing and Clinical 
Studies

123 HAWTHORNE ST. 
ROSELLE PARK, N. J.

Q U A L I T Y  P R O D U C T I O N  —  
P io n e e r s  in  th e  a e ro s o l f ie ld  

u tiliz ing the most advanced 
methods and modern equipm ent.

• thorough q u a lity  control
• on tim e de live ry

CO N FID EN TIAL PRODUCT DEVEL
O PM ENT —  O ur sta ff transform s 
your "aero so l" ideas into a  fin ished 
"ready-to -m arket" package.

TOP RESEARCH AND FORM U
LATIO N , com bining aerosol 
experience w ith  im ag ination  
to produce a superlative  aero 
sol product.

s A l M c h e m i c a l  division 
*  M SL Industries

2222 Lunt Ave., Elk Grove V illa s , III.

u N u m f M t r u f t  n n r c n e n f n f f f n

n n m ' M Q f l f l i i i m s u



AMERCHOL Products 
Make YOUR Products Better

M O IS T U R IZ E R S
A M E R C H O L ® -s te ro l extracts . Am erchols such 
as L-101, CAB, C, H-9 and BL are a fam ily  of 
hypoallergenic lanolin derived products de
signed to  provide a w ide range of m oisturizing  
and other valuable effects . Amerchol L-101, 
for exam ple, is a superb em uls ifier, em ollient, 
stab ilizer, and a Dowerful free  sterol depres
sant of in terfacia l tension.
AM ERLATE® P -  isopropyl lanolate. Hydroxy- 
e s te r o f la n o lin  fa t ty  ac id s . A p a rtic u la r ly  
effective  conditioner, lubricant, penetran t and 
em ollien t. Functions as a m oisturizer by hold
ing w ater to  th e  skin in em uls ified  form . M elts  
at body tem peratu re  to form  a non-greasy pro
tec tive  film .

S O L U B I L I Z E R S
SO LULAN® -  e th o x y la te d  d e riv a tiv e s . W ate r  
soluble, yet em ollien t! Solubilizers of great 
general u tility . Im part exce llen t p lastic izing, 
lubricating, condition ing  and p ig m en t.w e ttin g  
q ualities  a t low concentrations.

P E N E T R A N T
A C E T U L A N ® -acety la ted  lanolin alcohols. Non- 
oily hydrophobic liquid em ollien t. Penetrates  
and lubricates, leaving a persistent soft a fte r
fee l th a t is tru ly  rem arkable.

E M O L L IE N T
M O D U L A N ® -a c e ty la te d  lano lin .f Skin protec
tive  em ollien t w ith decided advantages over 
lanolin. Hypoallergenic, alm ost odorless, non- 
tacky, oil soluble, and hydrophobic. Excellent 
fo r  e m u ls io n s , so ap s , b a b y  o ils , a n d  b r il-  
liantines.

E N R IC H E R S
VI SCO LAN © -d e w a x e d  lanolin. Supplies all the  
natural benefits  of lanolin in in tensified , con
ven ient liquid form . O il-soluble, low odor and 
color.
W AXOLAN® — lanolin  wax fraction . Adds gloss 
and groom ing effects . S tab ilizes em ulsions. In 
creases m elting  point, viscosity and consistency.
CHOLESTEROL USP — Pure w hite and p rac ti
ca lly  odorless. Su itab le  for th e  most exacting  
uses in pharm aceuticals and cosm etics.

U N S A T U R A T E S
POLYLAN® — essential polyunsaturate. Liquid  
wax ester. Com bines the natural benefits  of 
linoleic acid w ith th e  softening, protective, and 
conditioning properties of lano lin ’s most active  
com ponents.
R IC ILA N ®  — lanolin  ricinoleates. Provide valu 
ab le  new  sk in  o rie n te d  p ro p e rtie s . U n u su a l 
com binations o f selected lanolin alcohol and  
castor oil com ponents designed especially for 
lipsticks.
Complete technical data, samples, and sug
gested formulas are available from our research 
laboratories.
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THE PHYSICAL BEHAVIOR OF WATER-SOLUBLE 
CELLULOSE POLYMERS

By J. B. Ba t d o r f  and P. S. F r a n c i s *

Presented December 4, 1962, New York City

A bstrac t

T h e  c o m m e r c ia l ly  a v a ila b le  io n ic  a n d  n o n io n ic  w a te r -s o lu b le  ce llu lo se  p o ly m e r s  are 
s o d iu m  c a r b o x v m e th y lc e l lu lo s e , h y d r o x y e t h y lc e l lu lo s e  a n d  m e th y lce llu lo s e . T h e s e  
p o ly m e r s  im p a r t  v a r y in g  d e g re e s  o f  n o n -N e w to n ia n  b e h a v io r  to  s o lu t io n s . T h e  
p h y s ic a l  p ro p e r t ie s  o f  a q u e o u s  a n d  m ix e d  a q u e o u s  s o lu t io n s  ot th ese  c e l lu lo s e  e th ers  
are g o v e r n e d  b y  th e  c h e m ic a l  n a tu re  ot th e ir  s o lu b i l iz in g  s u b s t itu e n ts  a n d  are d is 
cu ss e d  w ith  sp e c ia l  e m p h a s is  o n  m o le c u la r  s tr u c tu r e .

From a modest start in the early 1920’s, water-soluble cellulose ethers 
now make an important contribution to modern industry. Today, the 
commercial product line is formidable, and new products are constantly 
being added. The manufacturing process for each of these derivatives 
usually involves:

1. Formation of alkali cellulose
2. Reaction with suitable organic reagent
3. Neutralization
4. Purification
5. Drying

Typical reactions and products are shown in Fig. 1.
Small amounts of water-soluble cellulose ethers dispersed in water greatly 

modify its over-all properties. The most obvious immediate change is an 
increase in the viscosity of the water. An interesting aspect of this vis
cosity increase is the fact that a single solution will appear to have a wide 
range of viscosities when different conditions of physical force are imposed 
on the solution.

These conditions of physical force may be conveniently referred to as 
high, intermediate or low stress. For example, rolling or spreading a liquid 
as if it were an ointment or lotion would be high stress. On the other 
hand, after the liquid has been applied, gravity and surface tension control 
flow. These forces are conditions of low stress. Intermediate stress can be 
typified by pouring a liquid out of a bottle. Thus, if a solution of a water-

* H e rcu le s  P o w d e r  C o . ,  W ilm in g to n  9 9 , D e l.
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CELLULO SE + A LK A LI + WATER ---------- ►  A LK A LI CELLULO SE

/
1 R-X o  ------------------- » -  ALK Y L  CELLULO SE ETHER

2 R '- C H ÌH 2  ----------------- *►  H YD R O X YA LK Y L  CELLULO SE ETHER

A LK A LI CELLULO SE + < 3 X -R -C O O H  ----------------- ►  C A R B O X YA LK YL  CELLULO SE ETHER

4 C O M BIN A TIO N S O F ------►  (a) A L K Y L  H YD R O X YA LK Y L CELLULO SE ETHERS
ABOVE R EA G EN TS .

M A L K Y L  C A R B O X YA LK YL CELLULO SE ETHERS
R = A LK Y L
R '=  A L K Y L  OR H YD RO GEN (c> C A R B O X YA LK YL  H YD R O X YA LK Y L  CELLULO SE
X = H ALO G EN ETHERS

F ig u re  1 .— M a n u fa c tu r e  o f  c e llu lo se  e th ers .

soluble cellulose ether appears to be a viscous syrup as it is poured from a 
bottle, it will behave as a runny liquid when applied as a lotion; yet, when 
high stress is removed it will instantly revert to a “ molasses in January” 
consistency. These variations are pictured in Fig. 2. This type of flow 
behavior is referred to as pseudoplastic or non-Newtonian, '['here may also 
be a time-dependent consistency change usually called thixotropy. A dif
ferent molecular weight orviscosity grade of polymerwill behave in a similar 
fashion but to a different degree. The lower the molecular weight, the less 
change in viscosity will occur as stress conditions are varied. If viscosity 
does not change with stress, the solution is classified as Newtonian. Low 
molecular weight cellulose ether solutions are less pseudoplastic or non-

F ig u re  2 .— A  s in g le  p se u d o p la s t ic  flu id  a cts  d if fe re n t ly  u n d e r  d iffe re n t  c o n d it io n s  o f  stress .
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Newtonian than the high molecular weight polymer solutions. These 
differences in viscosity-stress properties are shown in Fig. 3.

'I'he foregoing discussion briefly shows how water-soluble cellulose 
polymers can impart divergent flow characteristics to water. Many of 
them also impart varied thickening properties to solvent systems other 
than plain water. Behavior of well-dispersed derivatives in these mixed 
solvent systems is similar to their behavior in water. However, the vis
cosity of the solvent must be taken into account. For example, if sucrose- 
water is the solvent and if this solvent is 50 times thicker than water, the

resulting cellulose ether solution in the mixed solvent will be 50 times 
thicker than it will be in water. This behavior is predictable for many 
solvent-water mixtures, and is shown in Fig. 4.

In order to render cellulose soluble in solvent, chemical groups must be 
added. These substituents impart solvent attracting characteristics to 
the cellulose and act as wedges to force the cellulose molecule apart and 
break its inherent physical bonds. Some of the groups which make cel
lulose hydrophilic (water- attracting) are shown in Fig. 5. Also shown are 
representations of how water is believed to interact with these groups. 
The ionic groups, which separate into positive and negative components, 
provide a strong dissolving force. The components with positive charges 
migrate away from the cellulose chain, leaving only negative charges. 
Since like charges repel, the cellulose chain expands and exposes hydrophilic 
sites to the solvent. The nonionic groups provide dissolving power
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F ig u re  4 .— F lo w  b e h a v io r  o f  w e ll-d isp e rs e d  c a r b o x y a lk y l -  a n d  h y d r o x y a lk y lc e l lu lo s e  e th ers  
in (A )  s u cro s e -w a te r  a n d  (B )  w a te r  s o lid ; cu r v e s  are s o lu t io n s ; b ro k e n  cu rv e s  are s o lv e n ts .

mainly by hydrogen bonding with the solvent. The oxygen and hydrogen 
of the solvent interact with like groups in the polymer. Figure 6 summa
rizes the hydrophobic (or water-repelling) and the hydrophilic groups of 
typical ionic and nonionic water-soluble polymers.

Many of the physical properties imparted to aqueous solutions by 
hydroxyalkylcellulose are governed by the chemical nature of its solu
bilizing substituent. When ethylene oxide is added to cellulose, no hy
droxyl groups are lost. They are merely transferred to the end of the 
substituent. Such a derivative is more hydrophilic than alkyl cel
lulose derivatives, which have far fewer hydroxyl groups. This fact can 
be used to explain why alkyl celluloses precipitate at elevated temperature, 
whereas hydroxyethylcellulo.se does not. Figure 7 depicts the solvent 
water interacting with hydrophilic ether and hydroxyl groups. These 
hydrophilic groups are separated by hydrophobic ethylene groups (— CFF- 
CH2—). At normal room temperature, it is suggested that these chains 
are relatively motionless, as depicted by the uppermost structure in the 
figure. Flowever, as the temperature increases, the hydrophobic group 
becomes excited and begins to vibrate between the ether linkages in some-
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N O N IO N IC

CELLULO SE CELLULO SE CELLULO SE
I I I
O ------H O — H O ------------  R

i :
H —  H ____ H

REQUIREMENT - POLYM ER MUST BE ATTRACTED 
MORE TO THE SO LVEN T THAN  TO ITSELF .

F ig u re  5.— F o r c e s  fo r  d is s o lv in g  h y d r o c o l lo id s  in w a ter .

what the same manner as a jumping rope. In essence, the hydrophobic 
volume increases, causing the hydrophilic ether linkages to become less 
accessible to the water solvent. A similar mechanism is shown at the 
bottom of Fig. 7 for an alkyl cellulose ether. Since the hydroxyethyl- 
cellulose has terminal hydroxyl groups which are not affected by this 
increased hydrophobic sphere, it remains soluble even at the boiling point 
of water. In the alkyl cellulose ether, insufficient terminal hydroxyls are 
available to keep the polymer soluble as the hydrophobic volume of the 
alkyl substituent increases. At some point (or temperature) the derivative 
precipitates from water. If the water is made a poorer solvent, for in
stance by adding salt to it, we can demonstrate the same phenomenon 
with hydroxyethylcellulose as is exhibited with alkyl cellulose in plain 
water.

Another interesting fact about the solubility of hydroxyethylcellulose 
is its relative solubility in solvents containing salts with multiple ionic 
charges. It has been found that hydroxyethylcellulose is less soluble in 
solutions containing multiple negative charges than in solutions containing
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N O . O F ETHER 
G RO U PS/UN IT

N O . O F  -OH 
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t
CARB. A L K Y L  C E L L . N O N E 1 .0 2 .0

D ECREASIN G H Y D . A L K Y L  C E LL . 1 .5  -C H 2 -C H 2 - 1.5 3 .0
THERMAL
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F ig u re  6 .— A q u e o u s  s o lu b i l i ty  fa c to rs .
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F ig u re  7 .— F a c t o r  g o v e r n in g  in te ra c t io n  o f  e th e r  lin k s  w ith  w a ter.
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F ig u re  8 .— S u g g e s te d  a c t io n  o f  p o ly v a le n t  ion s .

multiple positive charges. As shown in Fig. 8, it is proposed that the 
solvent molecules orient themselves so that fewer solvent hydrogens are 
available for associating with the cellulose molecules through its ether 
(C—O— C) linkages.

These examples only suggest the versatility and sophistication of the 
water-soluble cellulose ethers. They serve to suggest that, whereas a 
single sample may not perform as desired in an end use, many other varia
tions of cellulose ethers exist which may turn the trick. The formulator 
is advised to seek information and assistance from the manufacturer of the 
cellulose ether in question before embarking on a program involving com
plex aqueous systems.

(Received December 4,1962)



F A C T O R S  I N F L U E N C I N G  T H E  S E L E C T I O N  O F  
S U S P E N D I N G  A G E N T S

B y  C l i f f o r d  W .  C h o n g *

Presented. September 20, 1962, Seminar, New York City

W hen developing a suspension form o f a drug, the formulator 
is faced with a number o f problems. One o f these is choosing the right 
suspension vehicle for his formula. In many cases, the choice o f the 
vehicle is governed by what has been used in previous suspension products 
or by what has been described in the literature as having been tried and 
found useful, however usually in specific applications. This practice o f 
following the dictates o f convention does provide a starting point, but it has 
often led to the failure o f many suspension systems. The reason for this 
is the complex nature o f suspension systems. Higuchi (1), in his discus
sion o f the physico-chemical aspects o f suspension formulation, points out 
the difficulties one might expect when relating experimental data with 
suspension performance.

The formulator encounters a great number o f variables when working 
with suspensions. There are, for instance, the physical properties o f the 
particle, such as the size, shape and density, the density o f the vehicle, the 
volume ratio o f the two phases, the extent of particle flocculation, the flow 
characteristics o f the suspension and, probably more important, the flow 
characteristics o f the suspension vehicle. In addition, the variables which 
influence the chemical stability o f the suspension must be considered. 
Because o f these many variables, it seems unlikely that a vehicle used satis
factorily in one suspension formula could be equally as effective in another, 
unless the physical and chemical properties o f both happened to be the 
same. For this reason, each suspension formula should be considered 
separately, depending upon the rheological and physico-chemical re
quirements o f the formula.

This paper presents a method for evaluating suspension vehicles rele
vant to specific suspension formulas. The method is based on the rheo
logical requirements o f good suspension vehicles and the factors which 
influence the selection o f the most effective vehicle. Also, a check-list is

* Smith Kline and French Laboratories, Pharmaceutical Research Section, Research and 
Development Division, Philadelphia 1, Pa.
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proposed for formulating suspensions with the minimum o f phase separa
tion.

Rheological R equirements

From a practical viewpoint, a good suspension vehicle is one which is 
both “ thick”  enough to suspend particles and “ thin”  enough to shake and 
pour easily. The balancing o f these two requirements is difficult and has 
long been one o f the more perplexing problems in the formulation o f 
suspensions. In order to gain a better understanding o f the rheological 
requirements o f a good suspension vehicle, the conditions under which the 
vehicle should be thick and those under which it should be thin will be 
considered briefly.

When a suspension is at rest the particles tend to settle under the 
influence o f gravity. The vehicle, then, should be thick so as to prevent or 
retard the movement of the particles. When the suspension is shaken and 
then poured, the vehicle should be thin to permit these operations to be 
done with ease. W e are concerned, therefore, with two conditions in
volving the magnitudes o f shearing stress to which the suspension is sub
jected after it is prepared (2, 3): namely (1) the low shearing stresses
accompanying the settling o f the particles, and (2) the higher shearing 
stresses caused by shaking and pouring the suspension.

The shearing stresses resulting from particle sedimentation are usually o f a 
low order. For small, spherical particles whose density differs only 
slightly from that o f the vehicle, these stresses can be calculated from basic 
principles. The total force (FT) o f a particle o f radius r, volume Vs, and 
density ps, suspended in a vehicle o f density p„, is related to the upward 
(.F u) and downward (Fd) forces acting upon the particle. Hence,

F t =  Fd — Fu =  V,p,g — Fafhg (1)
or

F t =  4/3 7r rg (p, — p„) (2)
where g  is the gravitational constant. In terms o f shearing stress (r, 
the force per unit area), the equation becomes

t =  Va rg ( ps — pv) (3)
Plots o f shearing stress against particle radius for various differences in 

densities between the particle and vehicle are shown in Fig. 1. It can be 
seen that for particles usually found in suspension the shearing stresses are 
small ( <  20 dynes/cm .2). Consequently, the rates o f shear resulting from 
the movement o f these particles through the vehicle are proportionately 
small, depending upon the viscosity o f the suspension.

The higher shearing stresses induced by shaking and pouring the sus
pension may vary markedly. They depend upon the force applied, the
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size and shape o f the container and the air space in the container. No 
precise measurements have been made o f these shearing stresses but they 
are believed to be approximately 100 to 600 dynes/cm .2 and 25 to 150 
dynes/cm .2 for shaking and pouring, respectively.

When the different conditions o f shearing stress are understood, it be
comes readily apparent why a good suspension vehicle should be both 
thick and thin. Also, it is obvious that in formulating suspensions with the 
minimum o f phase separation the conditions o f low rates o f shear should 
be o f prime concern. This is where measurements o f the rheological 
behavior o f suspension vehicles should be made. The higher rates of shear 
should also be considered, but the measurement o f these conditions is 
unnecessary as long as the suspension can be shaken and poured with ease.

Figure 1.—Shearing stresses of particles (spheres) settling under the 
influence of gravity.
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In summarizing the first portion o f the discussion, we can say that the 
rheological requirement o f a good suspension vehicle is (1) that it have 
infinitely high viscosity at low rates o f shear or under the conditions when 
particle sedimentation would occur and (2) that it have low viscosity at the 
higher rates o f shear or when the suspension is shaken and poured. With 
this in mind, it is possible to construct a hypothetical flow curve o f shear
ing stress against rate of shear of a suspension vehicle having the desired 
rheological properties. In doing so, however, we find that such a curve 
would be similar to that o f ideal plastic flow. This is shown in Fig. 2.

Figure 2.—Flow curve of ideal plastic flow.

An ideal plastic fluid is unique in that it will flow only after the applied 
shearing stress exceeds a minimum value. This minimum shearing 
stress is called the yield stress o f the fluid and is indicated by the intercept 
/  on the stress axis (Fig. 2). When referring to dispersed systems, yield 
stress may be defined as the resistive force o f a fluid which prevents or 
retards the motion of particles in the fluid.

It is obvious that a suspension vehicle with ideal plastic behavior is 
most desirable. In addition to fulfilling the viscosity requirements, it 
possesses a yield stress which has been found to contribute to the suspension 
quality of the vehicle. The search for such a vehicle would be fruitless, 
however, since ideal plastic behavior is seldom, if ever, found among the
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suspension vehicles used in pharmacy and the cosmetic industry. Neverthe
less, we can adopt the unique features of ideal plastic flow as criteria by 
which to evaluate suspension vehicles. Any approach to this type o f 
flow behavior, therefore, could be considered a step toward attaining the 
ideal suspension vehicle.

In Fig. 3 are shown the flow curves o f three suspension vehicles which 
differ in type o f flow: (A) a pseudoplastic vehicle; (B) a thixotropic
vehicle; and (C) a Bingham plastic vehicle. The curve for ideal plastic 
flow is included merely for comparison. It can be seen that the flow curve

Figure 3.—Typical flow curves of non-Newtonian suspension 
vehicles.

of vehicle C, the Bingham plastic, most closely approximates that o f the 
ideal plastic. Thus, according to our criteria, the Bingham plastic vehicle 
C should be the best o f the three. The thixotropic vehicle B should be 
rated second, and the pseudoplastic vehicle A last. There may be some 
question as to whether vehicle C or vehicle B should be placed first, be
cause of the relative positions o f the flow curves and the presence o f a 
hysteresis loop (in vehicle B) which has been considered important for good 
suspension properties (4). The reason for this disagreement may be based 
on the interpretation o f the thixotropic flow curve.

Thixotropic flow is described by two flow curves, an upcurve and a 
downcurve. The two curves meet at a point o f maximum shear. The
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upcurve describes the breakdown o f internal structure as the vehicle is 
being sheared up to the maximum value. The downcurve, on the other 
hand, represents the flow characteristics o f the vehicle after it has been 
subjected to maximum shear. In determining the suspension quality o f 
the vehicle, we are concerned mainly with the conditions soon after the 
maximum shear has been applied, since this is when the particles begin 
to settle. I f  we assume, therefore, that the maximum shear described in 
the flow curves corresponds to the high shear o f mixing during preparation 
of the suspension or to the shear induced by shaking and pouring the 
suspension during its use, it seems reasonable to consider only the down- 
curve for the measure o f suspension quality.

The upcurve may also represent the gel state o f the vehicle. For many 
thixotropic vehicles, this state may take hours or even days to reach. 
Therefore, if the upcurve is used to measure suspension quality, some o f the 
measuring would be done long after the particles have begun to settle. 
By this time, and if the downcurve is such that it denotes poor suspension 
qualities, the particles may have settled markedly. The upcurve, then, 
could be used as a measure o f suspension quality only if the thixotropic 
vehicle recovers its gel state within a very short time. The flow curve 
o f such a vehicle, however, would appear similar to that o f a Bingham 
plastic vehicle.

Before proceeding, I would like to clarify a point. It may seem that, 
from my foregoing discussion, thixotropic vehicles, in general, are inferior 
to Bingham plastic vehicles. This is not always true. I merely wish to 
point out that in the specific example shown, the Bingham plastic (Fig. 3, 
curve C) appears more desirable than the thixotrope (Fig. 3, curve B). 
Certainly, if a more concentrated thixotropic vehicle was used, such that 
its downcurve was positioned above the flow curve o f the Bingham plastic, 
the thixotrope would be the vehicle o f choice, provided, of course, that in 
its gel state it is not too thick to shake and pour.

Bingham plastic flow is distinguished by the need o f a finite yield stress 
required to initiate flow. It differs from ideal plastic flow in that after the 
yield stress has been exceeded, the rate o f shear is not a linear function o f 
the shearing stress. Instead, the flow curve is concave to the rate of si ear 
axis. This is similar to pseudoplastic flow except that at low rates of 
shear the curve appears to intersect the stress axis, indicating the presence 
o f a yield stress, and at higher rates o f shear the slope o f the curve is 
usually small, indicating low viscosity. Unlike the ideal plastics, Bingham 
plastics do exist among the suspension vehicles which have potential use in 
pharmaceutical and cosmetic products. There may be some difficulty in 
finding them, however, because o f the lack o f reliable methods for detecting 
this type o f flow behavior.
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M easurement of Suspension Quality

In the process o f screening potential vehicles for suspensions, we found 
that yield stress was largely responsible for the suspension qualities o f a 
vehicle. Because o f this, we found it necessary to develop methods which 
could provide reliable measures o f yield stress. These methods will not 
be discussed at this time, but they will be presented in a forthcoming paper 
(5). Nevertheless, I would like to present to you the relationship which we 
found useful for determining the yield stress o f non-Newtonian vehicles.

I. For pseudoplastic flow:
r = AD +  Be-kD  (4)

II. For Bingham plastic and thixotropic flow (downcurve):
r =  (2 U/DY* + /  (5)

where r is the shearing stress, D  the rate o f shear, U  the plastic viscosity, 
/  the yield stress, and A , B, and k are constants. By using these relation
ships, we obtained reliable measures o f yield stress which showed good 
correlations with actual performance tests using glass and nylon beads of 
known sizes and densities.

Physico-Chemical Factors

Having dealt with the rheological aspects o f suspension formulation, 
let us consider some factors which may influence the performance o f 
suspension vehicles. These factors are:

1. Concentration
2. Ionic charge
3. pH
4. Temperature
5. Compatibility with substituents normally used in suspensions.

Concentration

Quite often the suspension properties o f a vehicle can be enhanced 
significantly by slightly increasing the concentration o f the suspending 
agent. This effect is shown in Fig. 4 for a typical Bingham plastic vehicle. 
It can be seen that as much as a twofold increase in yield stress can be 
achieved when only an additional IS %  o f the suspending agent is 
used. This small increase in the suspending agent concentration may be 
the difference between a good and a poor suspension vehicle.

The data shown in Fig. 4 could facilitate the selection o f suitable con
centrations o f the suspending agent, if the effective settling force o f the 
particles is known. Also, since economics, to a large degree, governs the 
marketability o f a suspension product, this information could aid in deter
mining the minimum amount of the agent required for effective suspending 
action.
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Figure 4.—Effect of concentration upon the yield stress of a Bingham 
plastic suspension vehicle.

Ionic Charge

It is important that the ionic charge o f the suspending agent is known. 
Very often the use o f a suspending agent and a drug o f opposite charges 
results in unwanted effects. These effects are usually evidenced as a 
suspension which has settled rapidly, has decreased in drug potency or 
is altered in color, taste or over-all effectiveness. For this reason, the 
suspending agent should be one with the same charge as the drug or, prefer
ably, one which is nonionic.

pH

In Fig. 5 is shown the effects o f pH upon the yield stress o f a suspension 
vehicle with Bingham plastic flow properties. It is evident that maximum 
suspension performance is achieved between pH 6 and 10. I f  it is neces
sary that the final pH o f the suspension be less than 6 (or greater than 10) 
for reasons o f drug stability, solubility or compatibility, then this vehicle 
should not be used. Instead, a vehicle which is not pH sensitive or one 
which is most effective at the desired pH should be selected.
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Figure 5.—Effect of pH upon the yield stress of a Bingham plastic suspension
vehicle.

T e m p e r a t u r e

A good suspension vehicle should not be affected by temperatures 
normally experienced by suspension products. At high temperatures, 
i.e., up to 60°C., the vehicle should not become so thin that it permits the 
particles to settle rapidly. Also, the vehicle should be able to recover its 
original consistency after being subjected to repeated freeze-thaw cycles.

C o m p a t ib il it y

The suspension vehicle should be compatible with every ingredient 
used in the suspension formula. That is, in addition to the drug(s), it 
should not be affected by the agents used to sweeten, color and flavor the 
product or by any other substance in the preparation.

C h e c k - list  for  S u sp e n sio n  F o r m u l a t io n

This check-list is presented to serve as a guide in the development of 
suspension products. The step-by-step procedures o f the check-list 
could enable the formulator to exercise better judgment in selecting the
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most suitable suspending agent, and, also, the most effective concentration 
of the agent for his formula. In doing so, he can minimize the trial and 
error procedures o f suspension formulation.

To make full use o f the check-list the formulator should have prior 
knowledge o f the physical and chemical properties o f the drug he is to 
suspend. Also, he should be cognizant o f the possible effects of the other 
ingredients in his formula, even though they may be present in small 
amounts. With this knowledge he will be forewarned o f whatever effects 
each ingredient may have upon the rheological properties o f the suspension 
vehicle. I would like to emphasize that this check-list is based on ex
periences gained with aqueous suspensions. There is reason to believe, 
however, that it might also apply to non-aqueous suspensions, provided that 
the same physico-chemical factors, either whole or in part, are inherent in 
these systems as well.

In light of the foregoing discussion the following procedure for formulat
ing suspensions is suggested:

1. Determine the ionic character of the drug (s).
2. Determine the ionic character of each of the other ingredients in the 

formula. Whenever possible, use nonionic ingredients.
3. Determine the density of the drug and the size of the largest particle to be 

suspended.
On the basis o f the information gained from steps 1 to 3, select the sus

pending agent(s) best suited to the formula. Since yield stress is an 
important and necessary factor in good suspending action, it is advisable, 
also, to choose the agent with this property.

4. Determine the resulting density of the suspension medium, after 
incorporating the suspending agent and the bulk ingredients, e.g., sucrose, 
sorbitol, etc. in the formula.

5. Determine the sedimentation force of the particles. From equation 3.
6. Select the suspending agent and the concentration of the agent on the 

basis of the yield stress requirements of the formula. In order to prepare a 
suspension with the minimum of phase separation the yield stress o f the 
vehicle must be in excess o f the sedimentation force o f the particles. This 
excess should be sufficient to account for the unpredictable effects as
sociated with concentrated suspension systems. It should also counteract 
the effects of vibration and temperature variation incurred during transit 
and storage of the suspension. There is no precise, calculable method by 
which these effects may be corrected for, but it is possible, quite satis
factorily, to offset them by using several times the required yield stress of 
the suspension system.

7. After selecting the suspending agent and establishing the concentration 
of the agent to be used, formulate the suspension medium. Check the 
rheological behavior o f the medium before adding the powdered drug to
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be sure that the desired properties are still present. If, for instance, upon 
the addition o f sucrose to a suspension vehicle, there is a decrease in 
yield stress, more suspending agent should be added to make up for the 
loss. If, on the other hand, an increase in viscosity is shown when sucrose 
is added, the suspension may be formulated as such as long as the yield 
stress remains unaffected and the product is not too thick.

In general, the rheological behavior o f the suspension should be checked 
at the various stages of formulation, particularly after the addition o f each 
ingredient. I f there is no significant change in rheological behavior, or if 
the rheological properties o f the suspension can be restored to their original 
state without further change, this is an indication that the suspension may 
have good shelf-life stability.

(Received September 20, 1962)
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Dandruff is the common name given to the scalp conditions pro
duced when the continuous but normally imperceptible sloughing o f the 
outer epidermal layers of the skin becomes grossly visible. The scale con
sists of desquamated epidermal cells, accumulated secretions and acquired 
soil. When there is no obvious overactivity o f the oil producing sebaceous 
glands, the condition is called Pityriasis capitis or Seborrhea sicca; with 
excess oil production it becomes Seborrhea oleosa and if it is accompanied 
by an erythematous or eczematized involvement o f the outer skin itself 
it becomes seborrheic dermatitis. Figure 1 illustrates this sequence.

Antidandruff preparations are intended for treatment o f Seborrhea sicca 
(a)'and Seborrhea oleosa (b). However, if the condition has progressed 
either through local eczematization (c) or has spread to other body areas 
of predilection (d), more than topical therapy is often required to achieve 
control.

The mechanics o f dandruff formation are best illustrated in a cross 
sectional view of the skin. Normally, the gradual sloughing o f the dead 
and hardened outer epidermis exactly balances the constant production 
o f new cells from the germinal layer below. Figure 2, which shows com
parative photomicrographs o f the skins o f several animals and man, 
illustrates that this property of continuous growth is common to all animal 
skins, but it also shows human skin differs from that of the lower animals. 
In the human, there are more layers o f viable and partially viable cells 
between the living, germinative basal layer o f the epidermis and the tough, 
outer, fully keratinized layer, and therefore, any disturbance in the balance 
established between the constant production o f new cells and the rate o f 
sloughing of the old may produce visible masses of epidermal cellular 
debris that we call “ dandruff.”  This is not identical to animal “ dander”  
which consists primarily o f keratin flakes. Most animal skins do not have 
the relatively thick, tough epithelium characteristic o f man but depend 
for their strength upon a more fibrous, more heavily haired subepidermal

* Cornell University, College of Medicine, Ithaca, N. Y.
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Figure 1.—Seborrheic diathesis. (A) Seborrhea sicca. (B) Seborrhea oleosa. (C) Seborrheic 
eczema—local. (D) Seborrheic eczema—other areas.
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cutis. Another basic structural dissimilarity that may be responsible for 
a difference in epidermal desquamation is the relative lack o f sweat glands 
in the animal skin, except in special areas. Animals like the cat and dog 
do not regulate their body temperature by evaporation o f water from the 
entire body surface; hence there is no flow o f water to wash continuously 
against and through the cellular structure, as is the case with the human 
epidermis. It is quite apparent from Fig. 2 that rabbit and guinea pig

Figure 2.—Skins of Animals. (Credit: H. J. Spoor, Proc. Sci. Sect. Toilet Goods Assoc. No. 36,
20 (1961).)

skins are very different from human skin. The epiderms are so thin that 
it takes an extremely competent technician to obtain an adequate section. 
Calf skin approaches human more closely, but the hair structure is quite 
different. Pig skin, in thickness o f epidermis is quite comparable to human, 
but the bristle structure is totally foreign. Normal human skin has a 
reasonably consistent epidermal thickness varying from 0.06 to 0.09 mm. 
except on the palms and soles (1), and is structurally quite similar in the 
infant and adult except for acquired maturity o f dermal fibers. However,



138 JOURNAL OK THE SOCIETY OF COSMETIC CHEMISTS

the epidermis does respond quickly to irritation. The section labeled 
“ eczema”  shows a maximum thickness reached by one epidermis before 
frank eczematization and exfoliation occurred. Seborrheic eczema could 
appear this way.

Another important factor influencing dandruff formation is the amount 
and type o f sebum secreted. This emollient, when properly dispersed, can 
smooth and flatten out dry horny skin layers without affecting normal 
desquamation. However, should sebum become excessive or accumulate 
at the pore openings the desquamating scale may adhere in visible oily 
masses. Dandruff is most apparent on the scalp or other hairy areas 
because sebaceous glands surround hair follicles and the sebum is discharged 
upon the hair shaft as a lubricant and protective coating. Sebaceous 
secretions also furnish lubrication to the non-hairy skin, but here the 
emollient is discharged directly upon the skin surface through pore open
ings that are associated with lanugo or primitive hairs. The oil is dis
persed more broadly than in the hairy areas. The amount o f sebum is 
influenced by the individual’s genetic pattern, nutritional state and endo
crine balance. Usually dark skinned individuals secrete more sebum than 
do those with lighter skins, the younger adult has more skin oil than the 
older and the male more than the female. Nutritionally, variation in the 
intake o f fats or their impaired metabolism due to deficiency or improper 
utilization o f certain vitamins may alter sebum flow. Specific foods, drugs 
or allergens may aggravate oil excess. Steroid hormones influence the 
development and function o f the sebaceous glands. Generally, testosterone 
or the male type hormones promote both the growth and excessive function 
o f the oil glands, while the estrogens or the female type hormones counteract 
both these actions. Work with the pituitary and the adrenal cortical 
hormones shows that these, too may have direct action upon sebaceous 
glands. The oil-rich, scale-laden scalp furnishes an excellent culture 
medium for many types of bacteria, some o f which may bear causal rela
tionship to the extension o f simple dandruff to clinical seborrhea (2).

I have found it increasingly difficult dermatologically to separate simple 
scalp dandruff from the rest o f the seborrheic diatheses, so to my mind, 
antidandruff agents must have therapeutic value. I think that:

1. The seborrheic state, in all its facets, stems from a common cause.
2. Some disturbances o f the sebaceous secretion and epithelial kera- 

tinization are involved.
3. These disturbances may well be o f allergic nature.
4. They are always found associated with bacterial and yeast invasion.

Furthermore, legally, if not medically, one o f these yeast groups, Pityro- 
sporum ovale, has been considered a causative agent o f infectious dandruff. 
Accordingly, any product making antidandruff claims must be capable o f 
destroying both these yeasts and certain associated bacteria (Staphylo
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cocci). Obviously, no product should be considered of medical value until 
it has proved itself to be clinically effective in seborrheic individuals.

In past years a useful yardstick for measuring the effectiveness o f anti
dandruff agents has been their effect on yeast like organisms cultured from 
the scalp. The “ bottle bacilli”  are difficult to cultivate artificially unless 
the acid, oily, partially anaerobic conditions under which they grow 
naturally are simulated. Unfortunately, it has been our observation that 
even though the organism certainly occurs on the majority o f normal male 
and many female scalps, it is not associated with seborrhea and dandruff 
in high enough frequency to establish causal relationship. The most 
apparent correlation we could find after studying 100 young men was that 
an increase in adherent scale was associated with an increased frequency 
of positive culture but that many o f the subjects with no evidence o f hair 
loss, dandruff or seborrhea showed positive cultures for the organism (3).

A broader bacteriological base than just Pityrosporum ovale cultures 
was needed. Therefore, we studied the scalp bacteriology o f a group of 
patients with seborrhea to determine flora patterns. All individuals had 
routine scalp cultures made on three media: brain-heart, Sabouraud’s 
maltose and Benham’s wort agar. The dominant organisms were Staphylo
coccus aureus, Staphylococcus albus and Pityrosporum ovale yeasts. All 
individuals harbored the Staphylococci but there was an apparent male 
dominance of yeast infection susceptibility (2).

The next approach to the problem o f evaluating antidandruff agents 
was to screen materials in the laboratory for their potency against the 
particular bacteria andyeasts isolated from seborrheic individuals. Typical 
results obtained on a laboratory screening are shown in Table I. Here 
measurements against the Staphylococci and several o f the Pityrosporum 
groups are shown. The behavior o f chlorinated phenols, quaternary 
ammonium compounds and anionic detergents indicates their failure to

T a b l e  I—L a b o r a t o r y  C o m pa r is o n  of G e r m ic id a l  A g en ts  T ested  A g a in s t  O rg an ism s
A ss o c ia te d  w it h  S e b o r r h e a

Cup Plate Assay—Inhibition Zones,

Agent Concentration
Staph.
aureus

Staph.
albus

Pityrosporum ovale 
Type Type Type 

1 2 4

Hexachlorophene (G -ll) 0.35% lotion 24 30 Slight 0 0
Quaternary ammonium type 
Sodium alkvl sulfate

0.1% aqueous 30 32 23 Slight Slight

(Duponol) 1.0% aqueous 22 17 Slight Slight Slight
Merthiolate 0.01% aqueous 23 20 25
Phenyl mercuric acetate 
Sodium sulfacetamide (Sebi-

0.01% aqueous 23 26 39

zon) 10% aqueous Slight 20 28 Slight Slight
Actamer type compound 1.0% glycol 38 42 52 33 26
Selenium sulfide (Selsun) 2.5% aqueous susp. 34 27 38 37 30
Polysulfide compound 3% alcohol 56 41 40 43 35
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control adequately the Pityrosporum ovale. To obtain the broadest spec
trum either a mercurial or some type o f sulphur containing compound is 
desirable. This, o f course, confirms clinical experience, because am- 
moniated mercury or sulphur preparations have been used widely for many 
years.

During the past two years we have found it worthwhile to culture the 
specimens taken from seborrheic scalps on an anaerobic bacteriological 
medium in addition to the other media. We have not yet screened anti
dandruff agents against the anaerobic Staphylococcus that dominates this 
medium.

In the past, we have relied heavily upon such laboratory comparisons. 
Laboratory study will separate the more effective antidandruff agent from 
the less, but it cannot guarantee clinical value. We have developed a 
panel type of comparative use test, wherein under controlled conditions 
subjects may compare clinically several products. This panel type o f 
study has been sufficiently selective to differentiate between antidandruff 
agents that could not be separated by laboratory criteria. Normal male 
subjects are used because first, their short hair permits greater efficiency in 
scalp and hair sampling and secondly, the measurable factors found in 
dandruff conditions are more apparent in men. Details o f this method have 
been published together with some general examples o f the results (4), 
but further extensions o f the work with some specific data on antidandruff 
formulations will now be given. Comparative data are collected and 
quantitated during clinical examinations o f the subjects at definite periods 
after use ot the products. During the test periods (weeks), the test 
products are randomized to minimize the effects o f uncontrollable factors 
such as temperature, humidity and dust in the environment. A standard 
method of evaluation has been evolved through experience. The examina
tion measures the more general hair and scalp features, such as alopecia, 
visible loose dandruff, adherent dandruff and scale, grooming and cleanli
ness, as well as specific hair factors, namely, color, texture, brittleness, 
oil content and others. Scalp skin conditions, e.g., tightness, seborrhea, 
irritation or induced sensitization, are recorded. Laboratory work on 
bacterial flora, hair fragility and oil content are also completed. Quantita
tion is obtained by grading all observations numerically in terms o f 1 to 4. 
Real numbers assigned to grade clinical observations make subsequent 
data comparison possible.

Table II gives comparative data obtained for an individual subject. 
Shown are the examination values found after a control period during which 
no shampoo was used, after a similar two week trial period during which a 
germicidal shampoo was used, then again after a period during which a 
nongermicidal shampoo was used. It may be noted that use o f the shampoo 
containing 1 %  G -ll  increased the apparent oiliness o f the hair,
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T a b l e  I I — H a ir  a n d  S ca lp  E x a m in a t io n s  ( I n d iv id u a l  E x a m p l e ) 

KAXR-A1D SCALP KXAKHATIOI

pmw» Individual Example Imber E.O. - /  3
Age 40 Sex mule Date 1959

General Appearance

1. Alopecia (degree of baldness)

Water oniv- 
(2 weeks)

25%

Germicidal
Shaiqpoo

2C#

Hon-genaicidal
Shampoo

2. Visible Loose Dandruff 2 2

.................. .....................

2

3- Adherent Dandruff and Scales 3 2 .................... ?.................

h. Grooming fair fair fair

5* Cleanliness ... ........... 2 ....... ..................... 3 ....... ....................2 ................

Special Bair Condition

1. Color ............. brown ........................ ....................- ................

2. Texture fine-straight -

3 . Estimate of brittleness ............R. . . . ......................2 .. . ......................3 ................

i*. Oil Content ...................................... 2 4 2

5. Hair Dressing Evidence nona none none

Specific Scalp Condition

1. Tightness of Scalp - .  (jf. A - .  looea).___Jt. ......................? ....... ....................3.................

2. Scalp Skin Condition .......... fitte.. ......  good good

3- Evidence of Seborrhea .............2....... .......................? .......................... 3 ..................

k. Evidence of Irritation ........... 9 9 » . . ....................9 9 » .. ..................9 9 » ............

5. Evidence of Senaitixation ........ none .................. . 9 9 » .. ..................9 9 » .............

6. Additional Cament (optional)

Bacteriological Finding«

1. Pityroaparu* oral* Count..

2« Aerobic Bacteria Count....

3. Bruah Breakage -  (# hair»)

A. Uneaturated 011» { %  oIIt»)

although this was not confirmed in this individual instance by an increase 
in the measured unsaturated oil. Both shampoos increased breakage over 
that found following the water controls. Both shampoos reduced the 
Pityrosporum ovale count, but only the G -ll  containing shampoo reduced 
the total aerobic bacteria count.

To help equalize the effects o f individual variation, the data from an 
entire subject panel may be averaged for comparison. In the next table 
(Table III) the averaged values from 11 subjects are compared. Shown are 
values after water controls taken one year apart, soap shampoos without

.70 .................................7 . ..............................A . .

« P ............................. 2 P f t .........................A 5 f t . .
7 .................. }3 ................

...2.6................ A l ...............
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and with G - l l ,  cream shampoo with G -ll  and an Actamer containing 
shampoo. There is also a data series obtained after the same subjects 
had used alcoholic hair dressing antidandruff preparations, rather than the 
shampoos. The preparations were with and without antibacterial addi
tives, and the antibacterial preparations were with and without added 
sulfur compounds. The preparation with no added antibacterial agent 
was used by the subjects for two two-week periods spaced one month apart.

T a b l e  I I I — C o m p a r is o n  of A n t id a n d r u f f  A g en ts  b y  Q u a n t it a t e d  C l in ic a l  C r it e r ia

*—---------- Average Values for Subject Panel— (Graded 1 to 4)---------------■
-—Alcoholic Hair Dressings—.

.-------------Shampoos------------- . Antibacterial Without
Water 

Controls 
#1 #2

With
out

G -ll
G -ll
Soap

G -ll
Cream

Acta
mer

With
Sulfur

With
out

Sulfur

Antibacterial 
Agent 

#1 #2

Loose dandruff 2.1 2.1 1.3
Clinical Criterion 

1.4 1.1 1.5 2.1 2.2 1.4 1.4
Adherent scale 2.0 2.5 1.7 1.6 1 6 2.0 2.2 2.2 1.5 1.6
Hair brittleness 1.6 1.8 1.8 1.6 1.7 1.4 1.9 2.4
Hair oiliness 2.4 2.4 2.1 2.3 2.2 2.0 2.4 2.2
Scalp cleanliness 2.2 2.5 3.1 3.2 3.0 2.4 1.3 1.4
Scalp looseness 1.9 2.4 2.1 1.9 1 9 2.2 2.2 1.8
Scalp redness 1.9 2.1 1.5 1.4 1 .1 1.5 1.9 1.6 1.0 1.1

Pityrosporum, sub
jects, % 36 54

Laboratory Criterion 

10 20 10 10 18 36 47 40
Aerobic bacteria 

count 545 496 134 121 + + + + +  + +  +
Brush breakage, 

hair# 15 16 11 10 8.6 7.7 11 8.2 11 11
Unsat. oils, olive, % 3.2 2.1 2.7 4.5 3.3 2.3 2.1 2.9 4.4 3.9

The tabulated data indicates that all shampoos, with the possible exception 
o f that containing Actamer, reduced loose and adherent dandruff. The 
antibacterial hair dressing material, on the other hand, did not reduce 
dandruff, while the more bland hair dressing did. The observed findings 
on brittleness were equivocal. Hair oiliness was reduced by the shampoos, 
not by the alcoholic hair dressings. Shampooing added cleanliness, again 
excepting the Actamer-containing product. The hair dressings left the 
scalp less clean. No meaningful changes could be determined in scalp 
looseness, while scalp redness was decreased, following use o f the shampoos 
and the bland hair dressing material. The Pityrosporum ovale culture 
data was quite clear cut. Shampoos reduced the percentage o f individuals 
harboring the yeast; hair dressing materials did not, except where added 
sulfur was present. Aerobic bacteria counts behaved as expected and 
were reduced after use o f an antibacterial containing preparation. Hair 
breakage was least after use o f the cream shampoo and the sulfur containing 
hair dressing material. Unsaturated oils rose appreciably after use o f the 
G -ll  soap shampoo and the bland hair dressing material.
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Tabulated data o f the type shown often cannot withstand the statistician’s 
onslaught, but they are meaningful to the clinician when they reflect ob
served individual trends. I f  the majority o f subjects respond in a partic
ular manner, and an arithmetic average o f all subjects confirms the 
majority trend, the change is probably real.

Despite the apparent requirement that an antidandruff formulation be 
an effective cleansing agent and have demonstrable antibacterial powers, 
it is often found in practice that such products are not the most satisfactory 
for treating seborrheic individuals. Preparations such as the bland hair 
dressing shown in the preceding table are often most satisfactory thera
peutically. These questions arise; is all dandruff the same and what type 
o f individual has a susceptibility to this seborrheic state? It is known that 
Seborrhea capitis may be just an early clinical sign o f some other skin 
conditions or it may remain an entity in its own right. N ot known is the 
percentage of individuals with seborrhea that go on to develop other skin 
conditions or with what frequency other diseases have an associated dan
druff condition. Such knowledge might heip explain why antidandruff 
formulations are not uniformly effective.

During the past few years, I have taken particular note o f the patients 
with dermatoses possibly related to Seborrhea capitis who have come to my 
office for treatment and have now made an analysis o f  these records. In 
addition to the seborrheic diatheses shown in Fig. 1, one finds dandruff 
associated with baldness, acne vulgaris, psoriasis, and infantile ezcema 
(Fig. 3). I have excluded from my study the minor number o f hair loss 
cases whose cause can be determined and for which therapy is often 
effective. For example, these cases are those o f alopecia due to psychic 
or physical trauma (a. areata, a. totalis), systemic disease (Lupus erythe- 
matosis) and specific infection (Tinea capitis). However, by far the major 
number o f alopecia cases are those o f male and female pattern baldness, 
and, for treatment o f these, little can be done. M ost o f us associate dan
druff with acne vulgaris because it, too, is a disease o f the pilo-sebaceous 
system. Psoriasis is probably a hereditary disturbance in fat metabolism, 
yet we have a condition known as seborrheic psoriasis, and psoriatic scalp 
lesions are o f very frequent occurrence. Infantile eczema, on the other 
hand, is almost entirely o f allergic origin, yet it very frequently first presents 
itself as “ cradle cap.”

An analysis o f data taken from my office records o f appropriate patients 
with these particular dermatoses seen during 1960 and 1961 is given in 
Table IV. There were 90 individuals with male or female pattern alopecia. 
Eighty-three %  o f these patients had dandruff, the men even more 
than the women. There were 94 individuals with acne, but despite the 
fact that this is a pilo-sebaceous disorder, only 42 %  had dandruff. 
Similarly, o f the 15 cases o f psoriasis, only 46 %  had dandruff.
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Figure 3.—Dermatoses related to seborrhea (dandruff). (A) alopecia. (B) acne. (C)
psoriasis. (D) infantile eczema.

Eight infants with facial or body eczema attributable to a food allergy 
all had dandruff. Finally, there were 16 adults with severe seborrhea who
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had no alopecia nor clinical sign o f any other dermatologic disease. There 
were a total o f 207 patients in the study group: 146 (70%) had
dandruff, yet only 16 (11% ) o f these had only scalp seborrhea and 
no other skin condition.

I must conclude that dandruff is a very common sign that suggests an 
impending abnormal behavior o f the skin or its appendages. The rationales 
for therapeutic use o f antidandruff agents is therefore sound. A formula
tion should clean the hair, free the scalp o f adherent debris and regulate 
the amount o f residual scale and oil to retain healthful scalp conditions. 
Antibacterial properties either inherent in the formulation or as added 
germicidal agents are helpful. Mild keratoplastic or keratolytic action 
may help regulate epidermal sloughing.

T a b l e  IV—A ss o c ia t io n  B e t w e e n  S e b o r r h e a  (D a n d r u f f ) a n d  R e la te d  D er m a toses  
(Private Practice—N. Y. City— 1960 and 1961)

Total Male Female

With seborrhea
Alopecia

75 46 29
Without seborrhea 15 6 9

With seborrhea
Acne

40 11 29
Without seborrhea 54 11 43

With seborrhea
Psoriasis

7 4 3
Without seborrhea 8 5 3

Adults without alopecia
Seborrhea Alone 

16 7 9
Infants with food eczema 8 4 4

There have been a number o f effective antibacterial agents developed, 
some o f which compare favorably with the therapeutic standard, the 
selenium sulfide formulation. Further progress will come through use o f 
antiallergens, similar in action to the topically applied corticosteroids. 
Not only analogs o f hydrocortisone but also the sex hormones and their 
derivatives may prove useful. Topically applied vitamins and enzyme 
inhibitors may influence sebum flow. There is still room for antidandruff 
formulation improvement, but developmental study o f each new ingredient 
must follow conventional design and be scrutinized on all facets o f the 
dandruff disease process.

(Received September 20, 1962)
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PREDICTION OF THE RHEOLOGIC AGING OF 
COSMETIC LOTIONS

J o h n  H .  W o o d , Ph.D., and G r e g o r y  C a t a c a l o s , B.S.* 
Presented September 20, 1962, Seminar, New York City

I n  studying the aging of cosmetic lotions after preparation, the 
cosmetic formulator often finds himself on the horns of a major dilemma: 
how to predict from short periods of time what will happen during the nor
mally accepted shelf life. The normal rule of the chemist for determining 
shelf life is to set samples at a series of temperatures and to evaluate a 
classic rate constant for the reaction. The formulator is beset by the 
problem that his creations frequently have extremely complex behavior 
when stored at various elevated temperatures, for example, the classic 
heat hardening of many soap-containing formulations. In such a case, 
from the phase rule viewpoint, his formula is simply moving at reasonable 
rates into the ever present gel regions characteristic of long chain com
pounds in water. However, at lower temperatures this often never hap
pens, for the rates are so much slower.

Alternately, the elevated temperatures lead to the melting of one or 
more components and hence a complete change in the nature of the formu
lation. Often high temperatures maintain an impurity in solution so that 
the high temperature forms remain satisfactory when those stored at lower 
temperatures soon become cosmetically unelegant. Thus, though the 
formulator uses accelerated testing as a guide, he feels forced to rely ulti
mately on room temperature behavior. Certainly the standard Arrhenius 
relation seldom is of use to him, and his systems rarely obey conventional 
kinetics.

The formulator usually uses observing periods of roughly doubled time 
intervals— thus 1, 2, 4, 7 and 14 days; 1, 3, 6 and 12 months. Experience 
has taught him that in these time intervals he may expect to see sufficient 
change to justify the observations. More frequent observation is usually 
impossible because of the demands on his time.

However, the normal frame of reference is based on the linear time scale; 
and it is often said that the changes are leveling off. That is, there is an 
asymptotic approach to a limit, since as much change occurs in going from 
one to three months as occurred in one to three days.

* Bristol-Myers Products Division, Bristol-Myers Co., Hillside 5, N. J.
1 4 7
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Several years ago, as a matter of convenience, one of us (G. C.) began 
using logarithmic plots as a convenient compacting device to consolidate 
rheological data from days to months onto a reasonable plot that would 
give equal weight to all observations. It was soon evident that for many 
viscosity plots a reasonably good straight line was obtained for a plot of the 
logarithm of viscosity against logarithm of time, using any suitable units. 
The first tentative mention of this was over a year ago (1). Since that 
time, we have sought to examine the possible generalization of such a re
lationship and the underlying logarithmic time dependency in order to assess 
the reliability of the generalization and hence in turn the significance of any 
departure from such a behavior.

Of course, empirical line straightening and data compaction are often 
obtained by the use of square root or higher roots of the variable. To ob
tain a crude linearity between a root plot and a logarithmic one, it is 
necessary to use a root power at least 0.5 greater than the number of log
arithmic decades considered. Therefore, for four or more time decades the 
power root dependency on time is theoretically not probable.

O c c u r r e n c e  of  t h e  L o g a r it h m  tim e  D e p e n d e n c y

First it is well to examine how significant is the aging property depend
ence on logarithm of time, as evidenced from published literature. The 
examples chosen are not intended to be complete but rather were chosen 
because they were known to the authors as cases where a logarithmic time 
dependency was found empirically necessary.

Two examples of emulsion stability were available. The first by 
Menczel et al. (2) clearly demonstrated by a colormetric technique that the 
logarithm of the per cent separation of internal phase was directly related to 
the logarithm of time for time periods from minutes to several days. These 
authors suggested an emulsion stability grading system based on this re
lationship. A similar relationship was found by Christian (3) for the cream
ing rates of various emulsions using radio isotopic measurements for the 
ratio present at the top and the bottom of a cylinder.

We have recently reported (4) that the viscosity build-up by hydration 
of Veegum®*, a bentonite type clay, regardless of the temperature of storage, 
is related to the age of the suspension by a linear log-viscosity log-time re
lationship, holding over a time range of hours to months.

In a recent paper, Levy (5) reports the build-up with time of the various 
rheologic parameters useful to characterizing a bentonite gel, dynamic and 
static yield value, thixotropic area, and plastic viscosity. As may be seen 
from Fig. 1, these properties are well characterized when plotted on a log- 
property log-time plot by a straight line relation.

Chong (6) showed that the growth of anti-thixotropy for a magnesia
* Veegum is a trade name of the R. T. Vanderbilt Co., Inc.
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magma was related to the logarithm of time. Subsequently he found (7) 
that a better linear relation held for a plot of the logarithm of the growth 
against logarithm of time.

In another recent paper, Levy (8) has studied recovery rates from dis
turbances in strongly thixotropic bentonite gels. He reported that the re
covery strength of the gel was related to the logarithm of time in a manner 
analogous to that noted by Chong (6). Actually, in the range of recoveries 
observed by him, the logarithm of recovery would fit the data quite as well 
and for our purposes may therefore be assumed to hold.

In the field of metallurgy (9), it has long been an empirical fact that 
many annealing processes are well depicted by the log-log plot against time.

Similarly the exchange reaction of HC1 gas on sodium chloride (10) fol
lows this relationship. Other experiments (11) studying irradiation de
fects have equated a linear function of per cent change to the logarithm of 
time, while a group (12) studying the polymorphic transition in tin uti
lized a double log function of the fraction transformed as the variable 
against the logarithm of time.

T h e o r e t ic a l  B asis for  t h e  R e l a t io n s h ip

Avrami (13) has examined the general kinetics of phase transformation 
in solid systems and has shown that, for conditions of isolated nucleation, 
a proportionality can exist between transformed volume and a power of the 
elapsed time. If it is assumed that we are dealing in systems where such 
isolated nucleation of changes is diffusion inhibited, then thick cosmetic 
lotions should, in a first approximation, obey this proportionality. If it is 
then assumed that the extensive property (P ) under examination is di
rectly related to the degree of transformation that occurred in time (¿),then

P =  a th
and log P  =  b log / +  c

where «, b and c are constants of the systems to be evaluated empirically.
For cosmetic lotions, diffusion controlled and isolated nucleation reac

tions are possible in many cases. Certainly, the diffusion control of the 
solid state might be expected to be less rigorously obeyed for a viscous semi- 
heterogeneous mixture than for the solid, and indeed this is the general 
case in the cosmetic lotions. However, the resultant behavior should be 
expected to be some compromise between the normal kinetics of the homo
geneous system which involve a linear function of time and the limiting 
solid-state type dependency on the logarithm of time.

A p p lic atio n  to  C osm etic  L otions

In Fig. 2 are shown logarithmic viscosity-time plots for several different 
systems. The solid lines represent heat emulsified solid fat systems, the 
dotted line a hand lotion, and the dashed lines antiperspirant lotion formu-
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AGE (WEEKS)

Figure 1.—Data of Levy and Rutowski (5) replotted on logarithmic basis, to show the build-up 
of the rheologic parameters of bentonite with time.

Figure 2.—Some aging curves of cosmetic lotions. (--------- cosmetic hand lotion,
“ solidified” fat systems from a hot emulsion,----------- antiperspirant lotions).



RHEOLOGIC AGING OF COSMETIC LOTIONS 151

E L A P S E D  T IM E  (D A Y S )

Figure 3.—The change in shear stress with time for three different shear rates for an 
antiperspirant lotion.

lations. In each case, the linearity is quite satisfactory. In this example, 
we have arbitrarily used the viscosity at one second-1 shear rate as read 
graphically from a rheogram. Other choices are open, and in Fig. 3, for 
one lotion, aging curves at three different shear rates are shown for the 
actual shear stress measurement. It is apparent from these curves that the

Figure 4.—Aging curves for various formulation and process variants of a lotion subject to
age hardening.
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low shear yield value term is building at a faster rate than the plastic vis
cosity. Thus a series of lines may summarize for a lotion any desired shear 
properties.

In some cases, after an initial period of linearity, the slope of the line 
shows an increase with time (see Figs. 4 and 5). Such an increase is fre
quently followed by a marked drop. At this time we are inclined when 
using these plots to consider that as long as the linear holds, regardless of 
the slope, the lotion or paste is behaving normally. Of course, it is ideal 
if the aging curve is flat, but this is seldom seen. If a tendency toward

Figure 5.—Effect o f delayed filling on the aging viscosity of a lotion. (----------- filled the same
day as making; --------- filled the following day.)

marked upward curving becomes apparent after some variable induction 
period, we consider that excessive “ hardening”  is possible. This abnormal 
increase often is the forerunner of an eventual drop in viscosity signifying 
phase separation.

I m p l ic a t io n s  of  t h e  U se of  L og  T im e  P lots

First it is of interest to note that the average time-doubling scale so fre
quently used for cosmetic lotion observation is close to the logarithm time 
choice favored here.

Secondly, the logarithmic scale of viscosity has been shown by Fryklof 
(14) to be directly related to a linear scale of subjective or ocular judgment 
of consistency.

What in practice is gained by the logarithm plot of property and time? 
When there exists a simple and essentially linear relation, and this is reason
ably common, there are two major advantages which can be of great value 
to a stability program. The first is that as long as a reasonably linear 
relation holds there is considerable confidence that aging is not inducing 
any unanticipated complications. The other, and possibly the most im
portant, is the tentative long range prediction available from early meas-
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urements, especially when anchored by the normally more rapidly chang
ing values of the very early hours after formulation. Usually, because the 
changes are so rapid in the first one or two days, these observations are 
often veryT limited or more commonly completely ignored. We prefer to 
get several points in this time region, preferably from as early as one-half 
to one hour after formulation. In this manner we have established the pro
jection of the line through one or more decades of time (in days) without 
having to wait a week or more to pass. At any time interval, projection 
to at least double that time is very safe, and frequently several mutiples 
can be used with discretion. In general we have always utilized the time 
interval of days in our plot. Thus at two to three days we feel that we can 
project in a rapidly changing system to ten days. By one hundred days 
we feel one year’s prediction to be quite safe.

Now, unfortunately, the linearity is not always there. There are, of 
course, only two directions for deviations. If the curves deviate down
ward, that is, the suspension thins out, then, of course, stability is dubi
ous and it requires no great refinement of data to realize this. If the devi
ation is upward, then the suspension is thickening at a rate that can only 
lead to trouble. In the extreme, we have found such cases to be linear 
with time, and hence the reaction is not diffusion controlled. In such 
cases the more usual kinetics govern. Such systems often involve hydrol
ysis of one or more components or the direct reaction between two com
ponents. Obviously such reactions are more likely to proceed rapidly in 
the more fluid systems.

C osm etic  L o t io n  P rocess  St u d y

The logarithmic plot serves as an excellent tool to compare process 
variables during an aging investigation. Thus in Fig. 4 are seen a few of 
the various formulations and process attempts to prepare a lotion of ac
ceptable rheological behavior. It is quite obvious that such a graph 
clearly permits comparisons between formulations in a manner that no 
other plot can do because of the range o f values involved.

Similarly in Fig. 5 we see the effect of delayed filling on a cosmetic lo
tion subject to separation. It is striking that the delayed shear effects, 
so pronounced during the initial aging period of the sample (15), can con
tinue for so long.

In Fig. 6 are seen the effects on one batch of a cosmetic lotion of with
drawing a portion before the temperature had been dropped completely in 
the finishing step. Both portions were each filled the same day and after 
one-day’s storage. The unfilled and the same-day-fill portions were 
indistinguishable for both finishing conditions throughout the duration of 
the study. However, the aging patterns for the two finishing temperatures 
are quite different. For both samples the effect of delayed fill on rheology 
was quite pronounced.
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Figure 6.—Effect of two finishing temperatures and delayed fill on the rheologic aging of one 
batch of a lotion. O—higher temperature, unfilled and same day filling; © —higher tempera
ture, filled second day; • —lower temperature, unfilled and same day filling; 9 —lower tem
perature, filled second day.

In Fig. 7 are shown a few of the results obtained for a lotion containing 
triethanolamine. The upper, flat, line represents the use of straight 98% 
“ pure” triethanolamine. The lower, steepest, curve is for 25% 
of this and 75% of the technical grade. The intermediate curve is 
for a 50-50 mixture. Straight technical grade material yields a line close to 
the 50-50 one but slightly lower. The curve for 75% “ pure” was 
intermediate between the 100 and the 50% mixtures. Variants on 
this formula minimized this difference. As before, the logarithmic plot 
permits a compacted evaluation of the whole aging pattern.

E ffect  of  T e m p e r a t u r e  on  A ging

In our work (4), a clean-cut dependency of the logarithm of viscosity on 
the reciprocal of the absolute temperature was noted for the setting up of a 
Veegum suspension. This is typical of the behavior in a system where 
rigid kinetics dominate throughout. Similar results are also classic in the 
metallurgy field.

Figure 8 shows the results of storing a cosmetic lotion at several tempera
tures for a prolonged period. It is immediately apparent that with in
creasing temperature other phenomena enter, and there is no continuous 
relation between property and temperature. Indeed, temperature inver
sion, as here, is the frequent rule. Often, and probably in this case, one of the 
other phenomena is melting of one or more of the components of the lotion.

Except in rare cases, we do not find that we can anticipate much in 
rheologic behavior from accelerating aging. One important exception to 
this, however, should be noted— upward deviations generally occur much 
earlier as the temperature is raised, and so the use of the elevated tempera
ture can be a warning of probably eventual similar behavior at room temp
erature.
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Figure 7.—Aging of a lotion prepared with different ratios of 98% and of technical grade
triethanolamine.

It is intended later by the study of the equation of flow to attempt to 
derive parameters from such equations that will recognize the likelihood of 
this type of behavior before it is clearly established. Our first efforts in 
this regard are promising, but considerably more work will be necessary 
before it can be clearly established.
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S u m m a r y

The use of plots of the logarithm of time with the logarithm of the 
various extensive properties examined in an aging program is suggested as 
the best way to evaluate the normality of the aging process.

Deviations from linearity may be used as guides in anticipation of 
untoward behavior.

The linearity of the logarithmic plot of time and extensive property 
permits safe prediction of properties for two to three age periods beyond 
the last observation.

Its utilization in the course of process and formulation studies permits 
a compacting of considerable data for comparison into one or more con
venient graphs.

(Received September 18, 1962)

R efe r e n c e s

(1) J. H. Wood, Am. Perfumer, 76 (10), 37 (1961).
(2) E. Menczel, M. Rabenovitz, and A. Madjor, Am. J. Pharm., 132, 315 (1960).
(3) J. B. Appino, J. E. Christian, and G. S. Banker, J. Pharm. Sei., 51, 254 (1962).
(4) J. H. Wood, G. Catacalos, and S. V. Lieberman, Ibid., accepted for publication.
(5) G. Levy and j .  M. Rutowski, Ibid., accepted for publication.
(6) C. W. Chong, S. P. Eriksen, and J. V. Sintosky, J. Am. Pharm. Assoc., Sei. Ed., 49, 547 

(1960).
(7) C. W. Chong, personal communication.
(B) G. Levy and J. M. Rutowski, J. Pharm. Sei., accepted for publication.
(9) A. H. Geisler, in “ Phase Transformations in Solids,” ed. by R. Smoluchowski, J. E. 

Mayer, and W. A., Weyl, New York, John Wiley & Sons, Inc. 1957, p. 387 ff.
(10) L. G. Harrison, I. M. Hoodless, and J. A. Morrison, Discussions Faraday Soc., 28, 103 

(1959).
(11) F. P. Clarke, Ibid., 23, 141 (1957).
(12) W. G. Burgers and L. J. Groen, Ibid., 23, 183 (1957).
(13) M. Avrami, J. Chem. Phys., 7, 1103 (1939); 8, 812 (1940).
(14) L. E. Fryklöf, Svensk Farm. Tidskr., 62, 697 (1959).
(15) J. H. Wood, G. Catacalos, and S. V. Lieberman, J. Pharm. Sei., accepted for publica

tion.



DIRECTIONS TO AUTHORS OF PAPERS

1. General Policy— All papers presented before a meeting or seminar of 
The So c ie t y  of  C osm etic  C h em ists  or before one of its sections or sub
mitted directly to the Editor will be considered for publication by the 
Publication Committee. Papers presented before the So c ie t y  of  
C osm etic  C hem ists  or one of its sections are the property of the So
c ie t y  and may not be published in other journals. Only if the J o u r n a l  
of the So c ie t y  of  C osm etic  C h em ists  is unable to publish a presented 
paper may it be published in another journal of the author’s choice.
The Publication Committee will attempt to process all manuscripts 
within six weeks of their receipt by the Editor and will advise the author 
of acceptance, rejection or need for revision.
The J o u r n a l  of the So c ie t y  of  C osm etic  C hem ists  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 
Publication 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 Publication Committee is charged with the authority to 
maintain high standards in this J o u r n a l . It is, therefore, not the 
policy of the J o u r n a l  of the So c ie t y  of  C osm e tic  C hem ists  to guaran
tee publication of all submitted papers.
In writing, it is recommended that the material be carefully organized 
and not necessarily be given in chronological order. With regard to 
style, it is essential that colloquialisms, jargon and unusual abbrevia
tions 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 J o u r n a l  of the So c ie t y  of  C osm etic  C hem ists  is not a news 
journal. It is a scientific publication. Hence it is categorical that all 
experiments be described so that they can be repeated by a qualified 
person without further research or correspondence with the author.
The responsibility for good grammar and correct sentence structure 
rests with the author. The Publication Committee will assist foreign

157



1 5 8 JOURNAL OF THE SOCIETY OK COSMETIC CHEMISTS

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 of manuscript 
cannot be done by the Committee 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 insure speedy publication and review by the Publication Com
mittee. Close adherence to these rules will reduce the amount of 
correspondence between the Editor and the author. Authors are re
quested to review these notes and to avoid delay and disappointment.

2. Copyright— Manuscripts and the data therein should not have been 
published previously. Upon acceptance by the Publication Committee, 
the manuscript becomes the property of the S o c ie t y  of C osm etic  
C h em ists  and may not be reproduced in part or as a whole without 
written permission of the Editor.

3. Forwarding Address— Manuscripts for publication should be 
addressed to the Editor, Dr. M. Rieger, 201 Tabor Road, Morris 
Plains, N. J.

4. Preparation of Manuscript
(a) Format: A clean manuscript should be submitted in duplicate, a

first or ribbon copy and a carbon copy on 8'/T X 11 " (22 X 28 cm.) 
paper. The title of the manuscript should include the author’s 
name, followed by his address and affiliation. In the case of co
authors, addresses of all contributors should be included. Each 
article should be preceded by a brief abstract of not more 
than 100 to 200 words. This abstract should include the perti
nent new discoveries and conclusions which are presented in the 
article.

(b) 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.”  Abbreviations of jour
nals should be those used by Chemical Abstracts (cf. List of Periodi
cals, abstracted by Chemical Abstracts). In order to reduce the 
amount of punctuation necessary, it is requested that the author’s 
initials precede his name. The name of the journal shall be given 
in italics, i.e., it should be underlined once in the typewritten manu
scripts. The volume number shall be given in bold face type, i.e., 
underlined with a wavy line in the manuscript. Book references 
should contain the name of the author, title (in italics), publisher 
and place and year of publication. If a book is written by various



DIRECTIONS TO AUTHORS OF PAPERS 1 5 9

contributors, the author’s name should be given first, followed by 
that of the editor.

J. H. Kay and J. C. Calandra, J. Soc. Cosmetic Chemists, 13, 281 (1962).
S. Rothman, Physiology and Biochemistry oj the Skin, The University of Chi

cago Press, Chicago, 111., 1954.
A. Rich and F. H. C. Crick, in G. Stanisby, Recent Advances in Gelatin and
Glue Research, Pergamon Press Ltd., London, 1959.

(c) Abbreviations: If at all possible, the metric system should be used 
throughout. All abbreviations, such as cm., m., km., ml., 1., mg., 
g., etc., must be followed by periods. It is recommended that 
unusual notations, such as milligram per cent (mg. % )  or p.p.m., 
be avoided. Instead, it is recommended that mg./lOO g. or mg. kg. 
be used. The abbreviation for centigrade is C, not “ C.” .

(d) Trade Names: A trade name must be followed by the sign “ ® .” 
This should be followed by an asterisk, which refers to a footnote 
which identifies the owner of the trade mark and any other informa
tion desired by the author.

(e) 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 Roman numerals.

(f) Tables: Tables should be numbered consecutively, using Roman 
numerals.

(g) Illustrations: All illustrations are acceptable except that the J o u r 
n a l  cannot reproduce multi-colored material. Illustrations should 
therefore be in black and white, on glossy paper, having a size about 
two to three times that which will appear in the J o u r n a l . Each 
illustration, figure or graph should be numbered, using Arabic num
bers, and have a legend which, preferably, should be typed on a 
separate sheet of paper and submitted with the drawing.

5. Galley Proof — Galley proofs will be sent to the authors for careful 
corrections. Proofs should be verified against the manuscript. The 
Publication Committee will not accept this responsibility. Mailing in
structions for the return of the manuscript and/or proofs within three 
days after receipt will accompany the proofs. 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. 
Any material set in type but ordered withdrawn from publication by 
the author must also be paid for by the author.

6. Reprints—The senior author of each paper will automatically receive 
25 over-run reprints free of charge. Additional reprints must be ordered 
at the time the galley proofs are returned.



160 JOURNAL OK THE SOCIETY OF COSMETIC CHEMISTS

NEW MEMBERS
Baude, Jean-Paul E., 97-06 Sixty-ninth 

Ave., Forest Hills 75, L. I., N. Y.
Blair, Rhio H., 332 S. Arnaz Dr., Los 

Angeles 48, Calif.
Cadicam o, Paul A., Jr., 47 W. Nine

teenth St., Deer Park, L. I., N. Y.
Drakoff, Raymond, 825 West End Ave., 

New York, N. Y.
Graham , Dr. Claire E., 2000 P St., N. W., 

Washington 6, D. C.
Groves, David B., Leonard Dr., R. F. D., 

Southborough, Mass.
Hansen, Kenneth R., 35 Hawthorne 

Ave., Staten Island 14, N. Y.
Kenney, Mrs. Dolores E., 2309 Wilson 

Ave., W., Chicago, 21, 111.
M archuk, Euphemia, 1641 S. Harlem 

Ave., Berwyn, 111.

Maruszewski, Adolph A., 511 Avenue F., 
Matamorra 5, Pa.

Mead, William J., 48 Lenox Terrace, 
West Orange 1, N. J.

M intzer, Harvey I., 23 Mencel Circle, 
Bridgeport 10, Conn.

Osipow, Lloyd L, 101 W. Twelfth St., 
New York, N. Y.

Palm, Dr. Paul E., 20 Harding Rd., 
Lexington, Mass.

Reed, Allen B., Jr., 30 Hyacinth Rd., 
Levittown, Pa.

Rich, Dr. Arthur G., 1530 E. Eighteenth 
St., Brooklyn 30, N. Y.

Stanton, Mrs. Bettie, 809 Cedar Lane, 
Teaneck, N. J.

Warde, Fleetwood H., 683 A Shaler 
Blvd., Ridgefield, N. J.



BOOK REVIEWS
S a d t l e r  St a n d a r d  S e e c t r a ; F a t s , 
W a x e s  and  D e r i v a t iv e s , Vols. I 
and II. Sadtler Research Labo
ratories, Philadelphia 2, Pa. 650 
Spectra. 1962. Price $325.

These two volumes have been 
completely updated to include the 
many new materials developed in 
the last ten years. Each infrared 
spectrogram includes the chemical 
or trade name, source, scanning 
from 2.0 to 15 microns, type of cell 
or special method used, index num
ber and often the instrument used in 
obtaining the results.

The materials tested are divided 
into 16 groups, such as fatty acids, 
animal fats, soaps, fatty amides, 
and others along with seven 
groupings of waxes. One finds such 
natural materials as lanolin, bees
wax, candelilla and carnauba wax; 
also included are derivatives like 
Cobee edible coconut oil, Viscolan, 
Hartolan, Wecoline 1245, Arlacei 
165, Myverol monoglycerides,Tegin, 
the Armeens, the Adols, F.utanol G, 
Acetulan, wool alcohols, Warco 
waxes, Hoechst waxes, Centrol 
lecithins, squalene and the many 
others.

This reference library is a great 
help to infrared technicians in 
making available the transmission 
spectra of a wide variety of mate
rials encountered in cosmetic prac
tice without the manual effort in 
doing the work. At a cost of about 
50 cents per spectrogram, you can
not do it for yourself so inexpen
sively.

The spectrograms are printed on 
one side of a sheet 8 V2 by 11 inches 
in size, with three-hole perforations.

The sets are sold in three ring 
binders for easy use and storage.

This reviewer has found the mate
rial of infinite practical value, as you 
will if you do infrared analysis.

Other related spectra are avail
able. New material is constantly 
being added. Special material is 
available by arrangement.— M. G. 
d eX avarrf ., Beauty Counselors, 
Inc.

A u t o x id a t io n  and  A n t i o x id a n t s , 
Vol. I, by W. O. Lundberg. Inter
science Publishers, Div. John Wiley 
& Sons, New York 1, N. Y. 1961. 
450 pages, indexed and illustrated. 
Price $15.50.

This volume consists of ten chap
ters contributed by a group of 12 
authors, each a specialist in a spe
cific field of autoxidation and anti
oxidation chemistry.

Volume I is strictly a theoretical 
treatise with a thorough analysis of 
various reactions involved and is 
illustrated with numerous tables, 
formulas and graphs.

The subjects discussed include:
The general mechanism of autox

idation
Primary products of olefinic autox

idation
Autoxidation of hydrocarbons ac

celerated by metals and light
Autoxidation of organic sub

stances and classified into such 
groups as ethers, amines, al
dehydes, ketones, etc.

Autoxidation of cholesterol
Photochemical autoxidation
Autoxidation of irradiated sub

stances
161



1 6 2 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

Biocatalysts inducing autoxida- 
tion

Chemical analysis of autoxidation 
mixtures

The analytical chapter includes 
both discussions and analytical pro
cedures for the determination of 
peroxides, oxirane compounds hy
droxyl, carbonyl and ether radicals, 
unsaturation, and the use of spectro
photometry in this field.

The discussion covering antioxi
dants should be helpful in the choice

of an antioxidant for a specific 
problem, although the practical 
aspects and application of such com
pounds will be given in Volume II.

The information compiled in this 
volume provides a unified source of 
reference for those engaged in re
search connected with autoxidation 
and antioxidation.

This book is well written, ar
ranged and indexed.— J am es  H. 
B a k e r , Gar-Baker Laboratories, 
Inc.
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a high note in antiperspirants...

A t r u ly  s u p e rb  a n t i -p e r s p ir a n t  p ro d u c t  is one  w hich  has pow erfu l  
a s tr in g e n t  q u a l i t ie s  y e t  t r e a ts  skin  an d  fabr ics  w ith  u tm o s t  g e n t le 
ness. N o  p ro d u c t  brings th e s e  tw o  d iv e rg e n t  c h a rac te r is t ics  into  
closer  h a r m o n y  th a n  C H L O R H Y D R O L .  □  Th is  r e m a r k a b le  c h em ica l  
— o n e  o f  th e  m o s t  e f fe c t iv e  y e t  d e v e lo p e d — acts in a g e n t le  fas h io n ,  
an d  requ ires  no b u ffe r ing .  D T h e  q u a l i t ie s  y o u r  c u s to m e r s  m o s t  look  
fo r  in y o u r  a n t i -p e r s p ir a n t  p roduc ts  a r e  p rov ided  c o m p le te ly  by 
C H L O R H Y D R O L .  W h y  give y o u r  c u s to m e r s  less? □  C H L O R H Y D R O L  
is av a i la b le  in f ive f o r m s — g ran u la r ,  
f ine ,  m e d iu m ,  im p a lp a b le ,  an d  5 0 %
W / W  s o lu t io n — an d  is in te n d e d  fo r  
use in lo t ions,  sprays ,  c r e a m s  an d  
p o w d e r s .  ( C H L O R A C E L ®  b y  R e h e is  
is best fo r  use  in s t icks . )

REHEIS COMPANY, IN C .
B E R K E L E Y  H EIG H TS, N EW  JE R S E Y

M a n u fa c t u re r s  o f  f in e  c h e m ic a ls  a n d  b io lo g ic a ls  

In  C a n a d a :  F r a n k  E. D e m p se y  &  C o . • W a re h o u se s :  M o n tr e a l &  T o ro n to
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SINCE

R o u re -B e r t ra n d  Fils, Grasse, and  Justin  D upon t.  
Argenteuil,  France, as well as their facilities in N orth  
Africa, India, the F a r  East  and  S ou th  America, have 
for decades been prime processors of basic ingredients for 
the perfumers of the world.

Their  creative genius is attested by the many fragrances 
tha t  are proven in ternational successes. T hese  formula
tions have earned for our laboratory technicians both 
here and  abroad an inspiring accolade of confidence.

R oure-D upont,  Inc. technical staff 
is in a position to put its vast in ternational facilities 
and  know -how  at your disposal.

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

RO U RE-BERTRAN D  FILS et JU ST IN  DUPONT. Paris. Grasse

3 0 6  Madison Avenue, New York
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Exhaustive work — including thorough tox
icity studies — are a matter of course with 
us before our lanolins are released to you.

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

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

LANOLIN .  LANTROL4 .  LANTROL AWS4 
LANFRAX® .  LANFRAX® W S55 •  LANOMAL® 
ETHOXYLAN® ACIDLAN 20 .  NIMCOLAN® 
CHOLESTEROL BASES .  N IM CO LAN’ S .  
SUPER NIMCOLAN® S .  NIMLESTEROL® 
WOOL WAX ALCOHOLS B.P.

2 59  Parkhurst Street, Newark 14, N. J., TAIbot 4 -2 2 0 0
Manufacturing plants: Newark, N. J., Brooklyn, N.Y.
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EXECUTIVE OFF!CES: 900 V A N  N E S T  A V E N U E , (BOX 12) B R O N X  62, N . Y .  •  CHICAGO 6 •  LOS ANGELES 21
BOSTON • PHILADELPHIA • DETROIT • OALLAS .  NEW ORLEANS • ST. LOUIS • SAN FRANCISCO

Florasynth Labs. (Canada Ltd.) Montreal • Toronto * Vancouver • Winnipeg . . . Agts. & Dist. in Mexico — Drogueria & Farmacia Mex. S.A., Mexico 1, D.F. 
SALES OFFICES IN PRINCIPAL FOREIGN COUNTRIES
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FOR F A n Y  ACIDS OF UNMATCHED 
UNIFORMITY. COLOR. STABILITY...
A

D I S T I L L E D L O W R E G U L A R
S T E A R I C L I N 0 L E I C C O C O N U T

S P E C I F I C A T I O N S U S . P . W H I T E F . A .
T r i p l e

P r e s s e d
O L E I N E

G R O C O  5 5 G R O C O  5 L G R O C O  2 4

T i t r e ,  °C 5 4 .7  -  5 5 .2 % 2  —  5 ° C 2 2  - 2 5 %

T i t r e ,  °F 1 3 0 . 5 - 1 3 1 . 4 % 3 6  —  4 1 ° F —
C o lo r ,  5 % "  L o v ib o n d  R ed 0 .5  m a x . 1 m a x . 1 .5  m a x .

C o lo r ,  5Vt" L o v ib o n d  Y e l lo w 1 .5  m a x . 8  m a x . 1 2  m a x .

C o lo r  G a rd n e r  1 9 3 3 — 2 m a x . 2  m a x .

U n s a p o n if ia b le 0 .0 5 %  m a x . 1 .0 %  m a x . 0 .5 0 %  m a x .

S a p o n i f ic a t io n  V a lu e 2 0 9  -  2 1 2 2 0 1  -  2 0 6 2 6 0  -  2 7 0

A c id  V a lu e 2 0 8  -  2 1 1 2 0 0  -  2 0 5 2 6 0  -  2 7 0

%  F.F .A . as  O le ic  A c id — 9 9 .5  m in . —
I o d in e  V a lu e  (W IJS ) 3 .0  m a x . ( fo r  TGA) 9 0  m a x . 8 - 1 2

R e f r a c t iv e  In d e x  5 0 ° C  (Av.) — 1 .4 4 9 0 —

T o ta l  P o ly u n s a tu r a te d  F.A. —
3 .5 %  m a x . —

...ALWAYS SPECIFY A. GROSS
The specifications tell the story . . . 
A. Gross produces Fatty Acids that 
meet the most exacting TGA stand
ards. Only high quality raw materials 
are used. Shipment-to-shipment uni
formity is ensured by modern manu
facturing methods and equipment.

In cosmetics and toiletries, quality 
starting ingredients can mean the dif
ference between customer satisfaction 
and customer disappointment. Stearic 
acids with low unsaponifiables, for 
example, can lengthen shelf life . . . re
sult in increased sales and no returns.

With Gross Distilled Stearic Acids,

you’re assured of unsaponifiables aver
aging a low 0.04%, as well as freedom 
from esters and metal contaminants, re
duced fatty odor plus a good heat test.

So “build” customer confidence into 
your end product right from the begin
ning by specifying A. Gross.

SEN D  FOR S A M P LE S  A N D  L ITERATU RE

295 Madison Ave., N. Y. 17, N. Y. 
Factory: N ew a rk , N. J.

Stearic Acids • Red Oils • White Oleines 
Tallow Fatty Acids • Coconut Fatty Acids • Vegetable Fatty Acids 

Hydrogenated Fatty Acids • Hydrogenated Tallow Glycerides
Distributors in pr inc ipa l  cities • M an u fac tu re r s  since 183 7
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Ajjiliates:

Sc h im m e l  I n t e r n a t i o n a l  L t d . 
Slough, England

S c h im m e l  do B r a s il , L t d a . 
Sao Paulo & Rio de Janeiro

SOPAS, S . A . R . L .

Grasse

Offices in Bombay, Karachi, Tokyo, Bangkok, Hamburg, Turin, Oslo, Granada, Sundbyberg, Zurich 
Buenos Aires, La Paz, Santiago, Bogota, San Jose, Santo Domingo, Quito, San Salvador, Guatemala, 
Port-au-Prince, Mexico, Managua, Panama, Hato Rey, Asuncion, Lima, Montevideo, Caracas
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for greater
¿P erfectio n

o f your product

GLYCOMULS«***
and

GLYCOSPERSES®***
. . . em ulsifiers and solubilizers ill 
CREAMS. LOTIONS. OINTMENTS, 
BATH OILS, PERFUMES 
. . . “ ¡or superior emulsion stability” .

"•SO R BITA N  ESTERS. 
ETHOXYLATED SORBITAN ESTERS, 
AND RELATED PRODUCTS

“For a guarantee oj 
higher quality". . . 

Glyco has been 
serving the Cosmetic 

and Beauty fields for 
nearly 30 years in 

successful efforts 
to improve and to 

extend the useful
properties of 

i your products.

I G L Y C O  C H E M I C A L S . I N C
) 417, Fifth Avenue, New York 16, New

T tU p h o n e : O R E G O N  9 - 6 4 0 0



Selecting exactly the right fragrance for your 
product requires great care. Since even the 
smallest difference in the chemical composi
tion can affect the product, all materials used 
must be completely, compatible.
Our specialists at Verley have spent many 
years studying fragrance . . . experimenting 
with basic materials . . . exploring new 
processes . . . searching for better methods. 
Their goal: to scientifically create harmonious 
aromatic blends with stability completely 
compatible with the materials with which 
they are used.
But your man from Verley doesn't stop here. 
Before the scientifically compatible fragrance 
is added to your product, it undergoes exten
sive consumer and laboratory tests to be sure 
that it is perfectly suited to the product 
. . . that it enhances its appeal . . .  ex
pands its horizons.

For C O M P LE T E  CO M PATIB ILITY  . . .  fo r
c o n fid e n tia l se rv ice  . . . fo r  n ew  ideas  
an d  e ffe c ts  w ith  a ro m a tic  m a te r ia ls  . . .

check with your man from Verley . . .

your laboratroy for fragrance development

A l b e r t  V e r l e y  a  c o m p a n y
1375 EAST  L IN D EN  A V EN U E  • L IN D EN , NEW  JE R S E Y

N . J.: W A bash  5 -1 1 0 5  N . Y.: M U rra y  H ill 3 -3 8 8 1  
1018 S. W ABASH  A V E N U E  • CHICAGO  S, ILLINO IS 

M C KESSO N  &  RO B B IN S , INC., C h e m ic a l D ep t.
5 3 5 3  J ills o n  S tre e t •  Los A n g e les  22 , C a lif. 

A R O M E S C E N C E  INC.
10 R u e  P erg o lese  •  P a ris  16 , F ran ce



E ROBERTET’S
LOCAL MANUFACTURING FACILITIES 

throughout the world...

J A P A N  

T U R K E Y  

F R A N C E  

U N I T E D  S T A T E S  

C O L O M B I A  

R E U N I O N  I S L A N D
(BOMACO, S. A.)

B R A Z I L

A R G E N T I N A

... assure you of 
QUALITY, CAPACITY 

and UNIFORMITY

MANUFACTURING PERFUME OILS FOR:

• Toiletries
• Spray-on Liquid 

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

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

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

P. RO BER TET, Inc. 221 Park Avenue South • New York 3 • ORegon 3-7585



Refined and su n -b leach ed  from  the 
w orld ’s finest Crude Beeswaxes,

BEEHIVE BRAND BEESWAX
undergoes rigorous ch em ica l and 
physical tests to assure:

1. Uniform Purity
2. Uniform Texture

3. Uniform Whiteness
Behind it is the reputation and integrity of 

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

WILL &  BAUMER Candle Co., Inc., Dept. JSC,Syracuse, N. Y.

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

Write us about your beeswax problems.

NEW YORK 16 
15 E. 32nd St.

BOSTON 9 
71 Broad St.

CHICAGO 6 
162 N. Franklin St.

LOS ANGELES 15 
952-4 S. Flower St.


	JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS 1963 VOLUME 14 NO.3
	Contents
	The Physical Behavior of Water-solumle Cellulose Polymers
	Factors Influencing the Selection of Suspending Agents
	Clnical Evaluation of Antidandruff Formulations
	Prediction of the Rheologic Aging of Cosmetic Lotions
	Directions to Authors of Papers
	New Members
	Book Reviews
	The Third I.F.S.C.C Congress
	Index to Advertisers

