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made-to-rneusuwjo rifo u r success!
B eauty  of fragrance is elusive . . . indefinable . . . yet vital to 
the success of a perfum e or cosmetic!
It takes im agination  to conceive a beau tifu l, original fragrance 
. . . skill and  know ledge to give it exactly the right distinction  
and  character.
G iv au d an  s im agination , skill and  know ledge are rellected in 
m any successful creations. They can provide you w ith  m atch
less fragrances—m ade-to-m easure for your 
success!

GIVAUDAN
C O R P O R A T aJ& ï l * V  A  U  D A N

321 West 44th Street, New York, N.Y., 10036
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EVANS»
TESTED AND APPROVED FOR
COLD WAVE LOTIONS AND DEPILATORIES

*•>THIOVANIC ACID
Evans' brand of vadium 
distilled thioglycolic acid.

AMMONIUM
THIOGUTCQLATE
Made with vacuum distilled 
thioglycolic acid. « ■

CALCIUM
THIOGLYCOLATE
High purity for depilatories.

AND .all other derivatives of 
Thioglycolic Acid.

Write for samples and data sheets.
e v a n s  «¿aa

V  250 EAST 43rd STREET NEW YORK. N.Y. 10017

img r
250 EAST 43rd STREET 
PHONE 212-683-0071

NEW YORK, N.Y. 10017 
TWX 212.-867-4286

1 8 S.R. 2509
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Thiochemicals 
for the
Cosmetic Chemist
Ammonium Thioglycolate 
Monoethanolamine Thioglycolate 
Thioglycolic Acid

DL-TDP
Dilaurylthlodipropionate
DS-TDP
Dlstearylthiodipropionate

Thiodiproplonitrile

HALBY PRODUCTS CO., INC.
WILMINGTON, DEL. 19899
phone: (302) OLympia 6-5428 
Thioglycolic & Thiodipropionic Acids & Derivatives



I V JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

Croda has all the makin’s!
POLYCHOLS for Lanolin-rich gels of highest emollience y \ 

Polyoxyethylene ethers of lanolin Alcolîols \
\ \VOLPOS for Odorless, water-white gels \\

Polyoxyethylene oleyl ethers
ÇRODAFOS for Firm clear gels at lowest solids contents 

Anionic Phosphate Surfactants

ALL WILL GEL MINERAL OIL AND OTHER USUAL VEHICLES 
AT EXTREMELY LOW EMULSIFIER TO OIL RATIOS 
SKLIRO Distilled Lanolic Acids 
SUPER HARTOLAN Distilled Lanolin Alcohols
Easily solubilized superfatting and conditioning agents.

Croda New York London 
Milan Dusseldorf

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

Are you receiving Croda's 
information bulletins— 
"LAMBS TALES" regularly? 
If not, write now for 
this valuable information.
SEND FOR SAMPLES 
AND LITERATURE!

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

CRODA brochures 
available:

□  HARTOLAN & 
SUPER HARTOLAN 

1  SOLAN 
M  POLYCHOL 

FLUILANOL 
SKLIRO
Lan. Fatty Acids 
PO LAW AX 
NOVOL 
VOLPO
(Revised Sept. 64$ 

□  CRODAFOS
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L A N O L I N  D E R I V A T I V E S
for

COSMETIC and PH ARM ACEUTICAL
application

4 4
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4 4
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LANOIL liquid lanolin
a pure fluid fraction of lanolin —  oil soluble 
—  used as a moisturizer, skin lubricant, W /0  
emulsifier.

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

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

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

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

SAMPLES ON REQUEST 
SEND FOR TECHNICAL LITERATURE

THE LAN ATI IX PRODUCTS, INC.
m a n u fa c tu r e r s  o f  la n o lin  a n d  la n o lin  
d er iva tive s  fo r  o ve r  a  q u a r te r  c e n tu r y

151-157 THIRD AVENUE • ELIZABETH 1, N. J.
PHONE (Code 201) 351-9700



Since 1904

CERASYNTS
A series of non-ionic and anionic em ulsi
fiers and opacifiers m anufactured from 
finest grade triple pressed Stearic Acid 
with a maximum Iodine Value of 0.5, 
possessing superior heat and light 
stability, and stable over a wide pH 
range.
Of special interest:

CERASYNT IP — - Opacifier and pearl
ing agent for cream 
lotion shampoos.

CERASYNT 945 — A c i d  s t a b i l i z e d  
em ulsifier for m edi
cated creams and 
lotions.

CERASYNT 0 —  Emulsifier for hydro
carbons in aerosol 
systems; also opaci
fie r for cream lotion 
s h a m p o o  c o n c e n 
trates.

For technical bulletins on these and a 
wide variety of other em ulsifiers write:

4 QUALITY 

SERVICE ' W

VAN DYK & COMPANY, INC.

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

For COMPLETE COMPATIBILITY . . .  fo r
confidentia l service . . . fo r new ideas 
and effects w ith arom atic materials . . .

check with your man from Verley

your laboratroy for fragrance development

A l b e r t  V e r l e y  & C O M P A N Y
1375 EAST LINDEN AVENUE • LINDEN, NEW JERSEY

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

McKe s s o n  8< ROBBINS, INC., Chemical Dept.
5353 Jillson Street • Los Angeles 22, Calif. 

AROMESCENCE INC.
10 Rue Pergolese * Paris 16, France
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natural beauty 
of a 
whole 
scent
This advanced
creativity is
as near as
your telephone dial
contact
Florasynth
today!

EXECUTIVE OFFICES 
900 VAN NEST AVENUE,
BRONX, NEW YORK 10462 

CHICAGO 6, LOS ANGELES 21,
OFFICES IN ALL PRINCIPAL CITIES 
AGENTS IN ALL PRINCIPAL COUNTRIES
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272 COIT STREET • IRVINGTON, N. J. 

Phone: Area Code 201 • 374-2500
Agents in Principal Cities Throughout the World

MIRANOL AMPHOTERIC SURFACTANTS
FAMOUS FOR MILDNESS AND SAFETY...

The Surface Active Agents that Not Only Meet the 
DRAIZE TEST, but EXCEED its requirements . . . 
NO irritation at any time!
NOT ONLY THE “ DRAIZE TEST", MIRANOLS PASS THE 
“ BABY TEST" THOUSANDS OF TIMES EVERY DAY. . .

Miranols do not cause irritation to eyes . . . have no 
unpleasant odor and feature unexcelled chemical 
stability.

Miranols come through where conventional surfactants 
cannot deliver the performance, solving product prob
lems that other surface active agents can’t solve. Only 
the Miranol ionic balance in AMPHOTERIC SURFAC
TANTS is the recognized, respected and accepted 
standard for complete application versatility.

MIRANOL AMPHOTERIC SURFACTANTS ARE IN 
A CLASS BY THEMSELVES!

Write for Technical and Product Development Data Book
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S T E R O L A N ®
An oil-soluble, water dispersible, 
nonionic liquid lanolin sterol 
surfactant that serves the 
trifunctional purpose of emulsifier, 
emollient and penetrant in cosmetic 
and pharmaceutical emulsions 
designed for topical application. 
Produces fluffy, lustrous creams and 
lotions that possess elegant 
appearance and impart a noticeably 
luxurious cosmetic effect to the skin.
For further data
request Product Bulletin 47.
R O B IN S O N  W A G N E R  C O ., IN C .
Leaders in
Lanolin Research & Development 
Mamaroneck, N. Y.



An air of m ystery or the sweetness of fem in in ity ... 
each must possess the indestructible look of self-assurance 

You help to create the image she desires by offering 
her D & O ’s enchanting fragrances.

ESTABLISHED 1793SEV EN TY -FIV E  9TH A V EN U E  • N EW  YORK, N.Y. 10011



MOISTURIZERS
a m e r c h o l ®  — sterol extracts. 
Amerchols such as L-101, CAB, C, H-9 and BL are a family of hypoallergenic lanolin derived products designed to provide a wide range of moisturizing and other valuable effects. Amerchol L-101, for example, is a superb emulsifier, emollient, stabilizer, itnd a powerful free sterol depressant of interfacial tension. 
A M e r l a t e ®  p — isopropyl lano- 
late. Emollient ester of lanolin fatty acids. A particularly effective conditioner, lubricant and penetrant. Functions as a moisturizer by holding water to the skin in emulsified form. Melts at body temperature to form a nongreasy protective film.
SOLUBILIZERS
s o l u l a n ® — ethoxylated derivatives. Water soluble, yet emollient! Solubilizers of great general utility. Impart excellent plasticizing, lubricating, conditioning and pigment wetting qualities at low concentration.
PENETRANT
a c e t u l a n ®  — acetvlated lanolin alcohols. Nonoily hydro- phobic liquid emollient. Penetrates and lubricates, leaving a persistent velvety afterfeel that is truly remarkable.
EMOLLIENT
m o d u l a n ®  .— acetylated lanolin.t Skin protective emollient with decided advantages over lanolin. Hypoallergenic, almost odorless, nontacky, oil soluble, and hydrophobic. Excellent for emulsions, soaps, baby oils, and brilliantines.
ENRICHERS
v i s c o l a n ®  — dewaxed lanolin. Supplies all the natural benefits of lanolin in intensified, convenient liquid form. Oil soluble, low odor and color. 
w a x o l a n ®  — lanolin wax fraction. Adds gloss and grooming effects. Stabilizes emulsions. Increases melting point, viscosity and consistency. 
c h o l e s t e r o l  usp — pure white and practically odorless. Suitable for the most exacting uses in pharmaceuticals and cosmetics.
UNSATURATES
p o l y l a n ®  — essential polyunsaturate. Liquid wax ester. Combines the natural benefits of linoleic acid with the softening, protective, and conditioning properties of lanolin’s most active components. 
r i c i l a n ®  — lanolin ricinoleates. Provide valuable new skin oriented properties. Unusual combinations of selected lanolin alcohol and castor oil components designed especially for lipsticks.

ANSWERS
waiting for problems
Amerchol® lanolin derivatives have been developed for specific 
functional effects in formulations, and we have these shelves 
of finished, tested preparations which may be the answer to 
your formulation problem.
If the answer to your particular problem isn’t here, we are 
prepared to put our extensive experience in formulating with 
Amerchol lanolin derivatives and other cosmetic raw materials 
to work for you. There is no cost or obligation for this con
fidential service.

cAmerchol
AMERICAN CHOLESTE

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

CHOLESTEROL PRODUCTS, INC.

Amerchol Park • Edison, New JerseyfU .S. ¿c foreign patents



JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

h y J n a
• )y

h y Lina)y
hy Lina)y }
h y Lina)

* •  <4y
hy) Lina)y i

cAcetatecAcetatecAcetatecAcetatecAcetate
(For a clean, fresh top note 

Excellent for bergamot shading)

Consistent Quality 
Stable Price

Because it’s synthetic.
ROCHE CHEMICAL DIVISION AROMATICS DEPARTMENT. HOFFMANNLA ROCHE INC..

NUTLEY, NEW JERSEY (201) 235-2474. IN NEW YORK: (212) 695-1400. ROCHE®
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Emulsion stabilizer?
Suspending agent?

Gum modifier?
VEEGUM ® is all of these—and more!

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



A PROUD TRADITION OF SUPERIOR SERVICE TO THE PERFUMERY INDUSTRY

roure-dupont
n e w  y o r k  C h i c a g o  ®  h o l l y w o o d



Chemicals f<

Cosmetics 

from Eni

OP

njaij
There are quality Enjay products for everything 

from clear hair gels to aerosol anti-perspirants. 
In many cases special requirements can be 
built into Enjay products to meet special needs. 
The Enjay line includes ethanol, isopropanol, 
ethyl ether, isopropyl ether, glycol ethers, 
acetone, methyl ethyl ketone, butyl alcohol, 

neo-acids, ethyl acetate, 
isopropyl acetate, 
secondary butyl acetate, 
normal butyl acetate, 
isobutyl acetate, methyl 
amyl acetate .. .  and 
hexadecyl alcohol, the 
ideal emollient for many 
different cosmetics. But 

you get more than a chemical line 
when you come to Enjay. There’s a 
highly trained cosmetics group 
ready to work on any problems you 
may have. Just drop a note to 
Enjay Chemical Company,
Dept. C108J, 60 West 49th 
Street, New York, N .Y . 10020, 
or call 212-974-6318.

E n j a y )  Enjay Chemical Company



76 NINTH AVENUE, NEW YORK, N. Y. 1001



a n e w  aeroso l idea  ?
Indeed she will! Many new and potentially 
profitable aerosol ideas have yet to reach 
the market place. They’re waiting for 
development. And Gretchen is waiting too!
That’s why we’re constantly working with
new aerosol ideas, testing ingredients,
packages, valves, improving sprays and foams
... to create new aerosol profit opportunities for you.
Developing, improving and reducing costs
of aerosol products is an essential
part of our business. Keeping
Gretchen happy is our pleasure.
Isotron Department, Pennsalt 
Chemicals Corp., 3 Penn Center,
Philadelphia, Pa. 19102

Ig
■

(PENNSALT)
ISOTRON
P R O P E L L E N T S
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ONLY LANTROL8 IS DOCUMENTED BY RESEARCH 
THAT OFFERS THIS PROVEN SAFETY AND EFFICACY
Only LANTROL® among liquid lanolins documents* these claims for cos
metics and pharmaceuticals because only LANTROL" (the oil and lipid sol
uble ‘de-waxed’ liquid fraction of U.S.P. lanolin) has been proven in research 
in these areas:

PROVEN SAFETY
• Non-sensitizing, not a primary 
Irritant (repeated insult and 
rabbit eye Irritation tests
plus clinicals)
• Hypo-allergenic 
(lanolin-sensitive subjects 
react negatively)
• Negative toxicity (Oral LD 50)
• Meets all purity tests for 
U.S.P. lanolin
• Virtually odorless and tasteless

PROVEN EFFICACY
• A skin penetrant and lubricant 
to augment the protective lipoid 
barrier In the stratum corneum
• A moisturizing agent to 
enhance skin hydration and 
moisture retention in the 
stratum corneum
• Improved drug release 
and penetration
• Reduced shampoo eye sting 
and Irritation

Patented tor your protection ( U S .  Pat. No. 2 .758,125)
PRODUCTS CONTAINING LANTROL® CAN BE ADVERTISED AS CONTAINING LANOLIN!

•Research reports treely available and. tor NDA'S. through our U S  FDA Master File MF 399

C o r p .

1501 West Elizabeth Avenue, Linden, N. J. 07036 
Telephone (201) 925-7500

CANADA: Frank E. Dempsey & Co. Ltd., 47 Davies Ave., Toronto 8, Ont.
ENGLAND: Cyclo Chemicals Ltd., Mansfield House, Strand, London, W.C.2 
FRANCE: S.A.C.I., 12 Rue Le Chatelier, Paris 17e 
GERMANY: R.E.W.O. Chem Fab GmbH., Steinau Kreis Schlüchtern 
MEXICO: Productos Lindest, A.P. 295, San Bartolo Naucalpan
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Emulsify it with—

C A R O L A T E 8
CETYL PALMITIC ALKYLOLAMIDE 

Self-Emulsifying Spermaceti-Amide
T h e s a t in y  f e e l

The most desirable properties and structure of Spermaceti 
and Cetyl Alcohol combined in an emulsifiable form.

• TECHNICAL DATA 
• TOXICOLOGICAL STUDIES 

• COSMETIC FORMULAS

available on request

E m u lsion s in co rp o ra tin g  CAROLATE as th e  em u lsifier can be 
con venien tly  a n d  eco n o m ica lly  fo rm e d .

ROBECO CHEMICALS, INC.
51 Madison Avenue New York, N. Y. 10010

212-683-7500

®Reg. U. S. Pat. Off. Pat Pend.
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CALL
ON

WHITTAKER
F O R . . .

T A L C
+

K A O L IN
+

O T T A S E P T
+

S T E A R A T E S
+

C O S M E T IC  C O L O R S
+

M IN E R A L  C O L L O ID S
+

T IT A N IU M  D IO X ID E  T G A

Whittaker, Clark & Daniels, Inc. 
100 Church St., New York, N. Y.
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Exciting, creative packaging based upon solid 
experience lias become a FLUID tradition. 
Manufacturing chemists and contract pack
agers since 1921, we have a proud reputation 
for product pioneering and quality continuity. 
No other contract packager is equipped to of
fer such a complete line of packaging services 
to so many different industries. FLUID does 
not market any of its own products, so we 
never compete with you. “Trade secrets” are 
safe with us.
Whether your needs are product formulation, 
package design, test surveys, promotion, ware
housing, packaging, shipping, we can and do 
assume all responsibility. With these problems 
off your shoulders, you can con- p
centrate on profitable marketing. ----
Call on FLUID for quality service. ~

8 7 8  MT.  P R O S P E C T  AVENUE 
NEWARK, N. J.

Telephone: N. J.—HUmboldt 4-1000 
N. Y.—White Hall 3-0540 

Cable: Fluidkem



Have you tried
PENN-DRAKE PETROLATUM 
to add the extra sales appeal of 

elegant smoothness?
long shelf life? 

effective eye appeal?
Penn-Drake is one of the country’s oldest and most experienced 

refiners of petrolatums. Precise manufacturing 
techniques enable us to produce petrolatum with the superb 

quality . . . the smooth amorphous structure and 
“body” . . . the pharmaceutical elegance that adds to the 

customer appeal of your products. Phone collect, or 
write today for technical information and samples. 

PENNSYLVANIA REFINING COMPANY 
Butler, Pa., Phone 412/287-2781.
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BEASTS The mold, yeast and bacteria that threaten the life of your fine cosmetics 
and drugs can be effectively controlled with WASHINE PARABENS. 
These highly successful esters of para-hydroxy benzoic acid are 
approved for general or specific applications and generally recognized 
as safe. They are soluble and active independent of pH. Samples and 
complete data, as well as technical service, arc available upon 
request and without obligation.

M rm m f WASHINE CHEMICAL co rporation
I  s / / vc f , \ j r t J  BASIC IN PARABENS LODI. NEW JERSEY

MANUFACTURERS of Quaternary Ammonium Compounds • Parabens (esters of 
p-hydroxy benzoic acid) • p-Hydroxy Benzoic Acid • Ammonium Formate 
Ammonium Acetate • Calcium Acetate • Sodium Diacetate • Other Acetate Salts 
Salts of other organic acids • Sodium Hypochlorite
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Knapp products, inc.
^  LO D I, N E W  J E R S E Y

Phone: PRescott 9 -6 9 4 5

C O S M E T IC S
LEBERCO

LABORATORIES
S P E C IA L IS T S  T O  T H E  

P R IV A T E  LABEL T R A D E ( i f  A H o r m o n e  A ssa ys
* Form ulat ing

V D ru g  A ssa ys
* M a n u fa c tu r ing
* Styling
* P a ck a g in g

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

C o s m e t ic  a n d  P h a r m a c o lo g ic a l  
R e se a r c h

T o x ic ity , E ye a n d  S k in  
I r r ita t io n  S tu d ie s

A n t i- B io t ic  a n d  F u n g ic id a l
A ssa y s

S e n s it iv ity  T e s ts
COS M E T I C  LABORATORIES,  

INCORPORATED
P a tc h  T e s t in g  a n d  C lin ic a l j 

S tu d ie s

2 2 7 2  East Je ffe rso n  A v e n u e 123 H A W T H O R N E  S T .
D e tro it ,  M ic h ig a n  4 8 2 0 7 R O S E L L E  P A R K . N . J .
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This graceful racing sloop, skillfully manned by 
crewmen who are masters of the sailing arts, is 
an example of truly outstanding performance. At 
Fleuroma, the highly specialized skills and imagi
native talents of world-renowned perfum ers,

combined with the finest technical and chemical 
facilities available, create exciting fragrances 
that make your products unique . . . desirable 
. . . memorable. Fleuroma, 43-23 37th Avenue, 
Long Island City, New York 11101.

FLEUROMA ^
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Parma vert
FLORAL GREEN NOTE 
NON-IRRITATING 
STABLE IN ALKALIES 
EXTREM ELY POWERFUL

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

Parmavert is a new acetal, developed in our 
laboratories, stable in soaps as well as in 
cosmetics and perfumes. It is non-irritating, 
and can be used as a replacement for Heptin 
Carbonate esters.

COMPAGNIE PARENTO INC.

Croton-on-Hudson, New York
New York Office: 507 Fifth Avenue, MU 7-5133 /  Detroit; 14812 Alma Avenue, LA 7-5018 /  Chicago: 2141 West 
Touhy Avenue, 764-8668 /  Compagnie Parento, Limited. 70 Mack Avenue, Scarborough, Ontario, Canada, 694-1123
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SYNOPSES FOR CARD INDEXES

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

Cosmetic uses of a new synthetic antifungal ag en t: F. Gialdi, A. Barufl'mi, R. Ponei, 
and P. Caccialanza. Journal of the Society of Cosmetic Chemists 17, 575 (1966)
Synopsis— It is shown th a t 2,2'-dithiobis (iV-butylbenzamide) is an effective topi
cal antifungal agent for therapeutic, prophylactic, and cosmetic use. The results 
of clinical tests with cosmetic products containing this agent are detailed.

New evaluation techniques for sunscreens: Karson J. M aster, Robert M. Sayre, 
and M ark Allen Everett. Journal of the Society of Cosmetic Chemists 17, 581 (1966)
Synopsis— New techniques contributing to the laboratory evaluation of chemical, 
physical, and chemical/physical combination sunscreen products are presented. 
These enable determ ination of direct and total transmission, absorption, and re
flection of ultraviolet and visible light through transparen t or translucent thin films 
similar to those applied on the skin. The classical solution-dilution method using a 
Beckman Model DB Spectrophotometer and a new thin film technique using a xenon 
arc M onochromator and Cary Model 14 Spectrophotom eter w ith integrating spheres 
were investigated. In  vitro and in vivo measurements were made.

Hygroscopicity and hardness of hair spray resins at varying hum idities: Morris J.
Root and Stanley Bohac. Journal of the Society of Cosmetic Chemists 17, 595 (1966)
Synopsis—An ap paratus is described for measuring moisture pick-up, drying rate, 
and Sward Hardness of various resin films a t  relative humidities of from 50 to 90%. 
D ata  are given on films laid down from anhydrous SDA #40 ethyl alcohol. Resins 
used include: Polyvinyl Pvrrolidone (PVP K-30), Vinylpyrrolidone/Vinyl Acetate 
Copolymer (PV P/V A  735), YEM Resins, 90, 50, and 0%, neutralized with 2-amino-2- 
methyl-1,3-propanediol (AM PD), and National Starch Resyn 28-1310, 90, 70, and 
0%  neutralized with AM PD. One set of data used the unplasticized films, and a 
second set used the film plasticized with 3.5% DC-555 Silicone Oil. Although this 
apparatus has been useful for collecting data on resins used in hair sprays, the method 
and apparatus can be used for obtaining data with these and other resins for ap
plications such as adhesives and coatings.

Evaluation of certain factors influencing oil deposition on skin after immersion in an 
oil bath : M. E. Stolar. Journal of the Society of Cosmetic Chemists 17, 607 (1966)
Synposis— Previously developed methods for determining quantitatively the 
am ount of oil and recording the oil film deposited on the skin after immersion in oil 
baths were utilized to evaluate various oils of potential use in bath oil formulations. 
The effect of the presence of various surfactants in mineral oil on the am ount and 
skin coverage of the deposited oil film was determined. The existence of a relation
ship between spreading coefficient values and the am ount of skin coverage of the de
posited oil film were investigated.
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LITERATURE SURVEY*
Analytical
Q uantitative Separation of Steroids in Oily Solutions by M eans of Thin Layer Chroma
tography with Continuous Elution Cavina, G., and M oretti, G., J. Chromat., 22, 41-51 
(April, 1966).
The Determ ination of Formaldehyde by M eans of 3-Methyl-2-Benzothiazolone Hvdrazone. 
A Xew Procedure Involving Extraction. K anata, E., Bull. Chem. Soc. Japan. 38, 2005-6 
(1965).
An Automatic Apparatus for the Determination of Titanium . Denton, C. L., and White- 
head. J.. A nalyst, 91, 224-36 (April, 1966).
A Rapid M ethod for the Determ ination of Organic Nitrogen and Phosphorus Based on a 
Single Perchloric Acid Digestion. Galonos, D. S., and Kapoulas, Y. M., Anal. Chim. Acta., 
34, 360-6 (M arch, 1966).
A Rapid Procedure for the Estim ation of Amino Sugars on a Micro Scale. G att, R., and 
Berman, E. R., Anal. Biochem., 15, 167-70 (April, 1966).
The Detection and Estim ation of Animal Fats in Vegetable Oils by Gas Chromatography. 
Ettinger, C. L., et al., Soap, Perfumery Cosmetics, 39, 305-8 (April, 1966).
An Electrostatic Precipitator for Preparative Gas-Liquid Chromatography. Borka, L., and 
P rivett, O. S., L ip id s , 1, 104-6 (M arch, 1966).
Separation of Components in Collagen by Preparative Starch-Gel Electrophoresis. Holl
inen, T., and Kulonen, E., Anal. Biochem.. 14, 455-66 (M arch, 1966).
Analysis of the Organic Portion of Dental Calculus. Stanford, J . W., J. Dent. Res.. 45, 
128-35 (January-February, 1966).
A New M ethod for Ion Exchange Chrom atography. Krokhv, V. V., J. Appl. Chem. 
U S S R . 38, 1128-9 (M ay, 1965).
Choice of Solvent System in Reversed-Phase Chrom atography: Separation of Normal S atu
rated Monocarboxylic Acids. Chobonov, D., et al., Fette, Seifen, AnstrichmiUel, 68, 85-91 
(February, 1966).
Analysis of Alcohols in Essential Oils of Grapefruit, Lemon, Lime, and Tangerine. Hunter, 
G. L. K., and M oshonas, M. G., J. Food Sci., 31, 167-71 (M arch-April, 1966).
A Yield Index for Comparing Columns in Preparative Gas Chromatography. Perry, J . A., 
Chem. and In d .. 14, 576-7 (April 2, 1966).
A Simple Thin Layer Chrom atography Spreading Device. Codings, A. J., Chem. and Ind., 
14, 576 (April 2, 1966).
A Versatile Fractionating Column. Fuchs, B., Chem. and I?id., 14, 575-6 (April 2, 1966).
Determination of Fatty  Acid Content and Composition in Ultramicro Lipid Samples by 
Gas-Liquid Chromatography. Archibald F. M., and Shipinski. A’. P., J. Lipid Res., 7, 
442-5 (M ay, 1966).

* Prepared by Joseph H. Kratochvil and Joseph L. Rosenstreich.
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Compact Low Cost Infrared Spectrophotometer. Muller, R. H., Anal. Chem., 38, 121A-2A 
(M ay, 1966).
Direct Spectrophotom etric Determ ination of Salicyclic Acid, Acetylsalicyclie Acid, Salicyl- 
amide, Caffeine, and Phenacetin in tablets or powders. Clayton, A. W., and Thiers, R. E., _/.
Pharm. Sci., 55, 404-7 (April, 1966).
Thin Layer Chromatography of Amines. Grasshof, H., / .  Chromal., 20, 165-7 (January, 
1966).
Rapid Analysis by Gas Chromatography. Cheneau, M ., el al., Bull. Soc. Chitn. France, 
1965, 3416-20 (November, 1965).
Flexible Procedure for Karl Fischer M icrotitration. Corliss, J . M., and Buckles, M. F., 
Microchem. J., 10, 218-30 (Jan.-April, 1966).
Assessing the Degree of Rancidity of Cosmetic Creams by the Thiobarbiturate Test. Por- 
korny, J., and Zwain, H., Cesk. Hyg., 11, 46-8 (January, 1966).
Thin Layer Chromatography of Detergents. III . Separation and Detection of Cationic 
Surfactants in Hair Rinses and H air Conditioners. Yoshikaiva, K., el al., Yukagaku, 15, 
111-5 (M arch, 1966).
Gas Chromatographic Analysis of Vanilla Extracts. Jackson, H. W., J. Gas Chromal., 4, 
196-7 (M ay, 1966).
Xomography and Its  Use in Analysis. Calder, A. B., Chew. In  Brit., 2, 209 (M ay, 1966). 

Bacteriology
Further Studies on the Antigens of E. Coli. M cDade, J. E., and Bailey, W. R., Can. J. of 
Microbiol.. 12, 249-54 (April, 1966).
The Cell Wall and Cell Division in Gram Negative Bacteria. Steed, P., and M urray, R. 
G. !£., Can. J. of Microbiol,, 12, 263-70 (April, 1966).
An Efficient General Purpose Culture Medium for Aerobes and Anaerobes. K hairat, O., 
Can. J . of Microbiol., 12, 323-32 (April, 1966).
Tinea Nigra. Kerdel-Yegas, I1'., el al., Dermatologica, 132, 320-30 (M arch, 1966). 
Photomicrography. Chem. and Ind., 20, 798 (M ay 14, 1966).
Role of Carbon Dioxide and Acetate in Biosynthesis of Sulfate Reducing Bacteria. Sorokin, 
Y. I., Nature, 210, 551 (April 30, 1966).
DL-S-Trifluoroinethylhomocepteine, a Novel Inhibitor of Microbial Growth. Zygmeent, 
W. A., and Tavormina, P. A., Can. J . Microbiol,. 12, 143-8 (February, 1966).
Cell Wall Deficiencies in L-Forms of Staph Aureus. P ra tt, B. C., J. Gen. Microbiol., 42, 
115-22 (January, 1966).
Retention of Potential to  Differentiate in Long-Term Cultures of Tooth Germs. Main,
J. H. P., Science, 152, 778-80 (M ay 6, 1966).

Chemistry and Biology
Nomograph for Saponification Calculations. Mach, T. F., Chem. Eng., 73, 178 (April, 
1966).
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Geochemistry of Lipids. Berger, J. A., J. A m . Oil Client. Soc., 43, 197-202 (April, 1966).
Antioxidants, Free Radical Chain Terminators. Low, H., Ind. Ena,. Chem., 5, 80-6 
(M arch, 1966).
Aerosol Filters. Influence of F ilter Composition on Aerosol Penetration Through Glass 
Fiber Filters. Clawburg, L. A., and VanDeW al, J. F., Ind. Ena• Cliem.. 5, 110-6 (Marcii, 
1966).
The Isolation and Partial Characterization of Glycolipids of Normal Human Leucocytes. 
M iras, C. J., et al., Biochem. J., 98, 782-6 (M arch, 1966).
The Interaction of Bovine Plasma Albumin with Detergent Anions. Stoichiometry and 
Mechanism of Binding of Alkyl Benzene Sulfonates. Decker, R. A'., and Foster, J. I*., Bio
chem., 5, 31-5 (April, 1966).
The Binding of Penicillins to  Bovine Serum Albumin. Keen, R. M., Biochem. Pharmacol., 
15, 447-64 (April, 1966).
Polymerization of M ethyl M ethacrylate. Jijie, K., et al., J. Polymer Sci., 4, 377-91 (Feb
ruary, 1966).
Polymerization of Acrylonitrile and M ethyl Acrylate. Jijie, K., J. Polymer Sci., 4, 393-406 
(February, 1966).
Influence of Polymerization Solvents and Tem perature on the S tructure and Properties of 
Polyvinyl Alcohol Derived from Polyvinyl Acetate. Friedlander, H. N., et al., J. Polymer 
Sci., 4, 649-64 (M arch, 1966).
The Influence of Molecular Regularity on the Crystallization-Dissolution Tem perature Re
lationships of Polyvinyl Alcohol. Harris, H. E., et ai.. J . Polymer Set., 4, 665-77 (M arch, 
1966).
Interaction During Fibril Form ation of Soluble Collagen with Cartilage Proteinpolysac- 
charide. DiSalvo, J., and Schubert, M., Biopolymers. 4, 247-58 (M arch, 1966).
Conversion of Proline to  Collagen Hydroxyproline. M anning, J. M., and Meister, A.. Bio
chem., 5, 1154-65 (April, 1966).
The Quaternary Structure of Proteins. Sund, H., and Weber, K., Angew. Chem., 5, 231-45 
(February, 1966).
Sulfation of Alpha Olefins. U. S. Pat. 3,234,258. Filed June 2(1, 1963, Patented Feb. 8, 
1966. G ranted to : Procter and Gamble Co.
Composition Absorbing Ultraviolet Rays. French Pat. 1,398,178. Patented M arch 29, 
1965. Granted to: Aspro-Nicholas Ltd.
Combination of Tem perature Gradient with Gel Electrophoresis and Its Application to 
Analysis of Collagen-Gelatin Transition. Hollmen, T., and Kolonen, E., J. Chromat., 21, 
454-9 (M arch, 1966).
Some Physical Properties of Soap/Solvent Systems and Their Relation to  the Solubility 
Param eter of the Solvent. Little, R. C., J. Colloid and Interface Sci., 21, 266-72 (M arch, 
1966).
Alkyl Isoquinolinium Salts of Aromatic Carboxylic Acids. U. S. Pat. 3,235,556. Filed March
5, 1963. Patented Feb. 15, 1966. Granted to: Millmaster Onyx Corp.
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Studies of the Proteins, Peptides, and Free Amino Acids of M ature Bovine Enamel. Glim 
cher, M. J., and Levine, P. T., Biichem. J., 98, 742-53 (M arch, I960).
The Effect of Ultraviolet Radiation on Collagen-Fold Formation. Cooper, D. R., and David
son, R. J., Binchem. ./., 98, 655-61 (M arch. 1966).
Ultraviolet Light Irradiated Collagen Macromolecules. Fujimori, E., Biochem., 5, 1034—10 
(M arch, 1966).
Determination of the Structure of Lecithins. Blank, M. L., et at., Lipids, 1, 132-5 (M arch, 
1966).
Long Chain F atty  Acids Containing E ther Linkage. I. The Antibacterial and Fungicidal 
Activities of Some New Beta-Alkyloxv-Propionic Acids and Their M ethyl Esters. Abe, Y. , 
Lipids, 1, 141—5 (M arch, 1966).
A Classification of Pigment Colors. Spencer, W. W., Am . Paint J., 50, 76-83 (M ay 23, 1966).
A pH T itration  Cell for Precise M easurements. Perrin. D. D.. and Savee, I. G.. Client, and 
Tnd., 16, 661 (April 16, 1966).

Consumer Products
Shampoo Constituents. Soap, Perfumery Cosmetics, 39, 309-11 (April, 1966).
Aerosol Antiperspirants. Soap. Perfumery Cosmetics, 39, 215-6 (April, 1966).
Hair Shampoo Evaluation. Nagei, T., et al., Soap Client. Specialties, 42, 35—10 (April, 
1966).
Hair W aving Composition. U. S. Pat. 3,230,144. Filed April 24, 1956. Patented Jan. 18, 
1966. G ranted to: Gillette, Inc.
Gel Forming Quaternary Ammonium Compounds. French Pat. 1,392,252. Patented March 
12, 1965. G ranted to : Ciba Ltd.
Mixed Alkylene Oxide Products as Bath Oil Additives. German Pat. 1,203,914. Patented 
Oct. 28, 1965. Granted to: Dehydag.
Perm anent W aving of Hair with a W ater Soluble Bisulfite and Cationic Polyamide Epichlor- 
hydrin Resin. U. S. Pat. 3,227,615. Filed M ay 29, 1962. Patented Jan. 4, 1966. Granted 
to: Hercules Powder Co.
Zinc Salt of Olefinic Acid Antidandruff Preparation. U. S. Pat. 3,228,843. Filed Aug. 26, 
1963. Patented Jan. 11, 1966. Granted to: Shannalta B eauty Products Ltd.
Improvements in Perfume Compositions Useful in Soap, Cosmetics Air Deodorizers, and the 
Like. French Pat. 1,392,973. Patented Feb. 8. 1965. Granted to: International Flavors 
and F'ragrances Inc.
Body Powder with Antimicrobial Properties. Belgian P at. 634,267. Patented June 28, 
1963. G ranted to: Deutsche Hydriewerke G.m.b.H.
Antiperspirant. Canadian Pat. 723,630. Patented Dec. 14, 1965. Granted to: Avon 
Products, Inc.
Baby Toiletries. Alexander, P., Specialities, 2, 7-12, 15 (February, 1966).
Germicidal Cleansing Composition. U. S. Pat. 3,226,329. Filed Sept. 14, 1961. Patented 
Dec. 28, 1965. G ranted to: The Procter and Gamble Co.
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Form ulation of Hair Shampoos. Rees, 'I'.. A m . Perfumer Cosmetics, 81, 37-42 (April, 1966).
M ethod of Com batting Dandruff with Pyridinethiones M etal Salts Detergent Compositions. 
U. S. Pat. 3,236,733. Filed April 1, 1965. Patented Feb. 22, 1966. Granted to: The 
Procter and Gamble Co.
Process for Dyeing Hair with Aromatic Aminohydroxyl Derivatives. U. S. Pat. 3,236,734. 
Filed Feb. 6, 1964. Patented Feb. 22, 1966. Granted to: L ’Oreal.
Improvements in or Relating to Compositions for the T reatm ent of Skin and Hair. British 
Pat. 1,018,940. Patented Feb. 2, 1966. G ranted to: Chemische Werke W itten.
Indian Gums as Emulsifying Agents. M ukerjee, L. X., and Shukla, S. D., J. Indian Chem. 
Poe., 42, 805-7 (November, 1965).
Contribution to  the Study of the Granulom etry and Inflammability of Aerosols. Tregan, 
R., and Lefebvre, M ., Parfum., Gasmet., Savons, 9, 122-33 (M arch, 1966).
A New Class of Aluminum Antiperspirants. Chem. A'eek, 98, 94 (M ay 21, 1966).
Cosmetics for Use Under Tropical Conditions. Tio, T. H., Am . Perfumer Cosmetics. 81, 
4.5-9 (April, 1966).
Essential F a tty  Acids in Cosmetics. Bergvvein, K., Seifen-Ole-Fette-U'achse, 92, 167-8 
(M arch 16, 1966).
Nail Enamel Containing fin e ly  Ground Chlorite M ineral. U. S. Pat. 3,234,097. Filed 
Sept. 12, 1962. Patented Feb. 8, 1966. Granted to: D. E. Loughran.
Emulsions of Cactus Plant Extract. U. S. Pat. 3,227,616. Filed Jul\- 17, 1962. Patented 
Jan. 4, 1966. G ranted to: W arner-Lam bert Pharm aceutical Co.
Aqueous Compositions Containing Lanolin Oil. British Pat. 1,019,514. Patented Feb. 9, 
1966. Granted to: M alm strom  Chemical Co.
Cosmetics and Toiletries. A Progress Report. Alexander, P., Mfg. Chem., 37, 56-59 (M arch, 
1966).
New Cosmetic Products Reducing Wrinkles or M aking Them Disappear. French Pat. 
1,401,515. Patented April 26. 1965. G ranted to: P. B. Boyer De Belvefer.
Uses of Silicones in Polishes, Cosmetics, and Household Specialties. Harris, M. J., and 
Evans, J. I., Specialities, 2, 3-7, 9 (April, 1966).

Fats and Oils
Dehydrogenation of M ethyl-12-hydroxystearate. Freedman, B., and Applegate, T. H., 
J. Am . Oil Chem. See., 43, 125-7 (M arch, 1966).
Oxypropylation of F a tty  Alcohols-Sulfation Product. Weil, J. K., and Striton, A. J., J. 
Am . Oil Chem. Soc., 43, 157-60 (M arch, 1966).
Interm ediates and Derivatives from Oleyl Alcohol. Rosenblatt, W., and Osipow, L. I., ./. 
Am. Oil Chem. Soc., 43, 245-8 (M arch, 1966).
The Peculiarity of Petrolatum . M anneheim, P., Soap, Perfumery Cosmetics, 39, 313-5 
(April, 1966).
Waxes for Verosol Formulations. Herzka. A.. Fette. Seifeti, Anstrickmittel, 68, 221-6 (M arch, 
1966).
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Waxes for Aerosol Formulations. II. Herzka, A., Specialities, 2, 21-3 (April, 1966).
Chemical Reactions Involved in the Catalytic Hydrogenation of Oils. III. F urther Iden ti
fication of Volatile Rv-Products. Kawada, T., et al., J. Amer. Oil Chem. Soc., 43, 237-41 
(April, 1966).
Oils Self Emulsifying in W ater. U. S. Pat. 3,223,648. Filed Dec. 6, 1960. Patented Dec. 
14, 1965. G ranted to : Bohme Fettchem ie G.m.b.H.
M onolayer Properties of F a tty  Acids. II. Behenic Acid. Goddard, E. D., et al.. J. Colloid 
and Interface Sci., 21, 320-30 (M arch, 1966).
New M ethod for the Refining of Edible Oils. Coppa-Zuccari, G., Seifen-Ole-Fette-Wachse. 
92, 185-7 (M arch 30, 1966).

M anufacturing
How to Determine Optimum Plant Size. Urban, W. J., and Holland, F. A., Chem. Eng., 73, 
103-8 (M arch 28, 1966).
Apparatus for Contacting Phases of Different Densities. U. S. Pat. 3,233,876. Filed April 
29, 1964. Patented Feb. 8. 1966. Granted to: Lever Bros. Co.
A Statistical Definition of Perfect M ixtures of Solids of Different Sizes. Hyun, K. S., and 
M arcDeChazal, L. D., Ind. Eng. Chem., Process Design and Development. 5, 105-10 (April, 
1966).
Coating by Phase Separation. U. S. P at. 3,242,051. Filed Dec. 22, 1958. Patented March 
22, 1966. Granted to: The National Cash Register Co.
The Basics of M embrane Permeation. Rickies, R. N., and Friedlander, H. Z., Chem. Eng.. 
73, 163-8 (April 25, 1966).
Particle and Fluid Diffusion in Homogeneous Fluidation. Houghton, G., Ind. Eng. Chem. 
Fundamentals. 5, 153-64 (M ay, 1966).
Purifying Liquids with Activated Carbon. Fornualt, H. J., and Hutchins, R. A., Chem. 
Eng., 73, 155-64 (M ay 9, 1966).
Spray Drying and Pharmaceuticals. Newton, J . M ., Mfg. Chem., 37, 33-6 (April, 1966).
Hysteresis in the Flow Through an Orifice. Deckker, B. E. L., Nature, 209, 604 (Feb. 5, 
1966).
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Cosmetic Uses of a New Synthetic

F. GIALDI, PROF. ORD.,* A. BARUFFINI, PROF. INC.,*
R. PONCI. PROF. STRAORD.,f and P. CACCIALANZA, PROF. 
ORD.}

Synopsis - I t  is shown th a t 2,2 -dithiobis (TV-butylbenzam ide) is an effective topical a n ti
fungal agent for therapeutic, prophylactic, and cosmetic use. T h e  results of clinical tests 
w ith  cosmetic products containing this agent are detailed.

For several years, studies have been carried out toward the syn
thesis of antifungal agents related to aromatic sulfides (1, 2). Among 
the new substances synthesized, 2,2-dithiobis[A-butylbenzamidel (OD- 
507) has been found to be particularly interesting:

This substance possesses high antifungal activity and is also active 
against some bacteria. Table I gives some data on minimum inhibitory 
concentrations of this compound. Comparative microbiological tests 
have demonstrated that OD-507 possesses activity equal or superior to 
that of the best known natural or synthetic antifungal agents (2).

Pharmacological studies on the toxicity of OD-507 have revealed 
that this substance is very well tolerated (3). Furthermore, a series of

* In s titu te  of Pharm aceutical Chem istry, Pavia U niversity , Ita ly .
t In s titu te  of Pharm aceutical Chem istry, Parm a U niversity , Ita ly .
I  Derm atological Clinic, Perugia U niversity , Ita ly .

A ntifungal

I n t r o d u c t i o n
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Table I
M in im u m  In h ib ito ry  Concentrations

M I C
Microorganism  (m eg ./ m l.)

Trichophyton m entagrophytes (A T C C  8757) 1
Trichophyton m entagrophytes (A T C C  9129) 1
Epiderm ophyton floccosum (A T C C  10227) 2
M icrosporum  audouini (A T C C  9079) 5
M icrosporum  gypseum (A T C C  11658) 5
Microsporum  eanis (A T C C  10214) 2
Candida albicans (A T C C  10231) 10
Candida albicans (L C P ) 5
Candida tropicalis (A T C C  1369) 1
Saccharomyces cerevisiae (A T C C  9763) 10
Saccharomyces carlsbergensis (A T C C  9080) 5
Kloecfcera brevis (A T C C  977) 0 .5
Cryptococcus neoformans (S K F  1110) 2
Xocardia asteroides (C B S ) 5
Staphylococcus aureus (A T C C  6538) 2
Streptococcus pyogenes (C -203) 1
Streptococcus faecalis (A T C C  10541) 5
Bacillus subtilis (A T C C  6633) 2
Pseudomonas aeruginosa (A T C C  10145) 20
M ycobacterium  tuberculosis (H  37 R Y )  1

experimental “patch tests” and “scratch tests” in humans indicated no 
irritation or sensitization reactions by this substance.

In view of all these facts, the utility of OD-507 as an antifungal 
medication for dermatological use was studied in a preliminary clinical 
trial, and the results obtained have been reported (2). The substance 
has proved to be generally well tolerated both by healthy human skin 
and in areas of epidermomycotic lesions. The antifungal activity of 
OD-507 tested in various types of epidermomycotic infections (inguinal 
epidermophytosis, erythrasma, athlete’s foot, etc.) has been found to be 
extensive and efficient, superior or comparable to that of the best-known 
modern therapeutic antifungal preparations.

P u r p o s e  o f  S t u d y

All the results of studies so far performed emphasize the fact that 
OD-507 is both highly active and always well tolerated. In fact, the 
rare cases of intolerances noted in the earlier clinical experiments (2) 
have turned out to be related to the composition of the vehicle, not to 
the active antifungal agent. The study of OD-507 has now been ex
tended to the cosmetic field. The basic requirement for the application 
of an active substance in cosmetics is its tolerance over prolonged periods



of use. In other words, the possibility of including OD-507 in a series of 
preparations, either as a prophylactic against widespread epidermo- 
mycotic states or as a useful adjuvant to therapeutic treatment, was 
studied.
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E x p e r i m e n t a l

Three preparations were used: a body powder, a solid skin deter
gent, and a shampoo.

The body powder was formulated with 2% micronized OD-507 in a 
base consisting of talc, isopropyl myristate, and Carbowax 1500 to assure 
adhesion of the preparation.

The solid skin detergent was formulated with the objective of using 
detergents capable of giving aqueous solutions at weakly acid pH values. 
A solid skin detergent based on anionic surfactants, polyethylene glycols, 
alcohols, and higher fatty acids was therefore prepared. Lactic acid was 
used to achieve the acidic pH. OD-507 was incorporated at a concen
tration of 2%. This preparation, dispersed in water at 1% concentra
tion, gives a pH of (5.5.

The shampoo was formulated at a neutral pH, choosing anionic and 
non-ionic surfactants as detergents. The OD-507 was incorporated at
0.5% concentration. The formulations are shown below :

Body Powder
Talc USP XVII 95.0 g
Isopropyl myristate (Italcolloid-Italy) 1.0 g
Polyethyleneglycol 1500 (Carbowax 1500; Union 2.0 g

Carbide-USA)
OD-507 2.0 g

Solid Skin Detergent
Sodium laurylsulfate (Empicol L.Z.G.V. ; Marchon 11.0 g

Italiana-Italy)
Sodium iV-oleyl-iV-methyltaurate (Arkopon T.; 31.0 g

Hoechst-Germany)
Stearic acid lb..) g
Stearyl alcohol 12.0 g
Polyethylene glycol (Polyglycol li 4000; Dow Chemical- 11.0 g

USA)
Talc USP XVII Ki.O g
Lactic acid 0-5 g
OD-507 2.0 g
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Shampoo
Sodium laurylpolyoxyethylene sulfate (Salvo E020; 35.0 g

Chemy-Holland)
Polyoxyethylene stearate (Myrj 52; Atlas-U.S.A.) 5.0 g
Sodium A^-alkyl-A-methyltaurate (Hostapon C.T.; 10.0 g

Hoechst-Germany)
OD-507 0.5 g
Water to make 100.0 ml

R e s u l t s

The cosmetic preparations under test were used by subjects suffering 
from a variety of clinical skin mycoses which, according to past personal 
history, had all chronically relapsed. The case list was, therefore, a 
selected one and comprised primarily refractory patients.

The first group consisted of 18 subjects, all suffering from dermato- 
phytosis between the toes (athlete’s foot) chronically relapsing during 
the spring/summer season for three to five years.

After complete clinical recovery (through use of OD-507 cream), 12 
of these subjects started maintenance treatment using the solid deter
gent two to three times weekly and applying the talcum powder daily or 
on alternate days. The other six subjects were not treated with the 
cream but instead started prophylactic treatment with the solid deter
gent and the talcum powder at the start of spring, a period which, accord
ing to past personal history, consistently coincided with relapse of the 
mycosis. The results indicate that no fungal manifestations reappeared 
in any of the 18 subjects so treated. Patient tolerance of the solid 
detergent and the talcum powder was excellent.

The second group consisted of 11 subjects with inguinal epidermo- 
mycosis (bilateral in 9 cases) which had repeatedly relapsed for years. 
All subjects applied the detergent and talcum powder systematically 
every day for a long period instead of ordinary soap and bath talc. As 
in the first group, no relapses occurred in any of the cases.

The third group comprised ten subjects suffering from pityriasis 
versicolor which consistently relapsed in spite of varied and prolonged 
earlier treatments. In several cases the lesions still showed obvious 
fluorescence under ultraviolet light. All ten subjects made systematic 
and prolonged use of the solid detergent and talcum powder under test. 
None of the patients showed relapse of the chromophytosis.

The fourth group comprised seven obese subjects, suffering from re
lapsing candidiasis of the large body folds. Two cases suffered from
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diabetes, and all subjects suffered from frequent and abundant sweat
ing. Regular use of the solid detergent and of the talcum powder under 
test gave excellent, rapid and long-lasting results. As above, tolerance 
of the preparations was excellent.

The fifth group comprised six cases of severe chronic seborrheic 
dermatitis of the mid-chest in adults. Systematic and prolonged use of 
the solid detergent and talcum powder led to recovery from the symp
toms.

The sixth group comprised six cases of so-called dry pityriasis of the 
scalp, nine cases of pityriasis steatoides of the scalp, and two cases of 
tinea amiantacea. All of these subjects, many of whom had had severe 
relapses or were chronic, greatly benefited from use of the shampoo. 
This preparation, included as an adjuvant with other routine medica
ments (UV rays, corticosteroids, etc.), was found to be a practical and 
beneficial topical therapeutic means. After termination of clinical 
treatment, the regular use of the shampoo (instead of the. usual sham
poos) favored continuing recovery and evidently prevented the onset of 
the easily occurring relapses in all subjects.

Throughout these clinical studies, the use of placebos as controls was 
not considered necessary.

C o n c l u s i o n s

The clinical results obtained in the 67 cases studied confirm that 
OD-507 is active and well tolerated. It may be considered a synthetic 
antifungal agent which is perfectly suitable also for the formulation of 
cosmetic preparations.

Formulations such as those tested above have been shown to be ex
tremely efficient prophylactics against several frequently relapsing 
mycotic states. These preparations are also believed to be useful 
adjuvants for use during medical treatment of mycotic infections.

(Received April 21, 1966)
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Transla t ions  Available

English translations of the following papers may be obtained by writ
ing to Mr. Robert A. Kramer, Evans Chemicals, Inc., 250 East Forty- 
third Street, New York, New York 10017.

“Studies of the Phenomenon of Permanent Waving of Human Hair,” 
by Dr. Hans Freytag.

“Alteration of Hair Keratin by Cosmetic Processing and Natural 
Environmental Influences,” by Dr. Peter Berth and Dr. Gunter 
Reese.

“New Information about the Morphological Structure of the Hair,” 
by Dr. Rudolf Randebrock.

“The Application of the Analytical Methods of Sulfur Chemistry to 
Permanently Waved Hair,” by Prof. Dr.-Ing Helmut Zahn, Dr, 
Tarsilla Gerthsen, and Dipl.-Chem. Marie-Luise Kehren.
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New Evaluation Techniques 
for Sunscreens

KARSON J. MASTER, Ph.D.,* ROBERT M. SAYRE, M.A.,f
and MARK ALLEN EVERETT, M.D.j

Presented December 1, 1965, New York City

Synopsis— New  techniques contributing to  the laboratory evaluation of chemical, physical, 
and chem ical/physical com bination sunscreen products are presented. These enable deter
m ination of direct and total transmission, absorption, and reflection of u ltravio let and visible 
light through transparent or translucent th in  films sim ilar to those applied on the skin. The  
classical solution-dilution m ethod using a Beckm an M odel D B  Spectrophotometer and a 
new th in  film  technique using a xenon arc M onochrom ator and Car}' M odel 14 Spectro
photom eter w ith integrating spheres were investigated. I n  vitro  and in vivo  measurements 
were made.

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

Sunburn, photosensitivity reactions, aging, and carcinogenesis 
are some of the undesirable cutaneous responses to sunlight most com
monly encountered by the dermatologist. Blum (1), Bachem (2), 
Everett (3), and Knox (4) have reviewed the physiological and the 
pathological cutaneous reactions to sunlight resulting from its broad 
action spectrum from the ultraviolet through the visible (290 to 740 
nyu). In recent years, considerable activity has been evidenced in the 
cosmetic and pharmaceutical industry in developing products capable 
of efficiently screening out the harmful portion of the spectrum of light. 
This has resulted in the investigation of more effective and broad spec-

*  W estwood Pharmaceuticals, D ivision of F oster-M ilburn  Co., Buffalo, N . Y .  14213. 
t  D epartm ent of Derm atology, U n iversity  of Oklahom a M edical Center, Oklahom a C ity , 

Okla. 73104.
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trum physical and chemical sunscreens and their combinations in cos
metically elegant and functionally effective bases. Laboratory evalua
tion of such products, utilizing the classical methods, has failed to keep 
pace with the progress achieved in other areas in the field. Presented 
below are studies leading to a more adequate and meaningful evaluation 
of sunscreens and techniques devised to obtain representative, practical, 
and meaningful information regarding their physiological effectiveness.

C h e m i c a l  a n d  P h y s i c a l  S u n s c r e e n s

Chemical sunscreens are agents that protect the skin by absorbing 
and dissipating the energy of the damaging ultraviolet sunburn rays. 
Organic compounds which have absorbed radiation are either raised to a 
higher energy level or dissociated. The excited molecules may dissipate 
their absorbed energy by collision, fluorescence, or a reaction with other 
molecules at collision (5). p-Aminobenzoic acid and its derivatives 
have been the most widely employed suncreening agents.

Physical sunscreens (sunshades) are opaque, usually insoluble 
chemicals that produce their effect by reflecting and scattering light. 
Examples are titanium dioxide, talc, kaolin, zinc oxide, and bentonite. 
Occasionally these agents are used in combination with chemical sun
screens to complement the protection afforded by the latter. Even a 
cream vehicle will sometimes provide protection.

In this study the following experimental sunscreen products were 
studied:

A. Chemical Sunscreen:
7.0% p-aminobenzoie acid in a clear viscous solution

B. Physical Sunscreens:
(1) Opaque cream base
(2) 10% talc in opaque cream base

C. Chemical Physical Sunscreen:
5% amyl p-dimethylaminobenzoate and 10% talc in opaque
cream base

S o l u t i o n - D i l u t i o n  M e t h o d

The current laboratory method of evaluating sunscreens involves 
quantitatively dissolving the finished product containing the sunscreen 
in an ultraviolet-transparent solvent such as isopropanol, filtering the 
solution, preparing dilutions, and measuring transmission (6).

Figure 1 shows the transmission curves determined for the experi
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mental sunscreen products by this solution-dilution method on a Beck
man Model DB spectrophotometer.

Disadvantages of this method are: (a) Only the chemical sunscreen 
and isopropanol-soluble components in the product are extracted from 
the finished product; the insoluble components of the base are left be
hind. (b) Since the physical sunscreen is usually insoluble in the sol
vents used, it is not extracted and therefore cannot be evaluated. Thus,

WAVELENGTH my

F ig ure  1. U ltrav io le t transmission of sunscreen products using solution-dilution m ethod and
s p e c tro p h o to m e te r .--------7 %  p-aminobenzoic acid in clear viscous solution (0.069672 g/1 of
isopropanol); ------- 5 %  am yl-^-dim ethylam inobenzoate +  10%  talc in opaque cream base
(0.12746 g/1 of isopropanol); - - - - -  10%  talc in opaque cream base (0.09929 g/1 of iso

propanol); a n d ----- opaque cream base (0.10914 g/1 of isopropanol)

in case of a chemical physical sunscreen combination, the total sun
screening capacity of the product cannot be determined, (c) The 
product is evaluated in a condition and concentration entirely different 
from those used on the skin, (d) The procedure is quantitative but 
involved and time consuming.

T h i n  F i l m  T e c h n i q u e

This study, designed to avoid the disadvantages of the solution-dilu
tion method, has resulted in the development of the Thin Film Tech
nique. It consists essentially of sandwiching a thin film of the sun
screen product between two quartz slides separated by means of spacers 
of known thickness. The quartz slides* are ground and polished on

A rth u r H . Thom as Co., Philadelphia 5, Pa.
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both sides, measure 2.54 X 5.08 cm, and have a thickness of 1 mm with a 
tolerance of 0.000-0.001 mm. The spacers consist of undistorted
0.0254 ± 0.00254 mm thick No. 1100-0 alloy aluminum foil* cut into 
strips 3.2 mm wide X 25.4 mm long. The complete sunscreen product 
was used as such without any processing. A clean, quartz slide was 
placed on a hard, flat surface. Two strips of foil spacers were cut care
fully to avoid distortion and placed on the slide at either end. A small 
amount of product was placed in the center of the slide. Another quartz 
slide was aligned and placed on this slide carefully, starting from the 
center and working away from it. Both ends of the slide were then 
firmly pressed simultaneously. A uniform film of the product showed in 
the center of the slide sandwich. While pressure was maintained, the 
slides were then tapedf to one another at both ends above the foil loca
tions. This thin film specimen was then ready for spectrophotometric, 
monochromatic, reflection, and other measurements. A blank was pre
pared in the same manner without the product. In the studies that 
follow, thin film specimens prepared as above were used.

Monochromator Stud.ies
A high intensity xenon arc ultraviolet light monochromator system 

described by Sayre et al. (7) was used in conjunction with an RCA 935 
photocell and specially constructed quartz cuvette quartz slide holder 
for measurement of the transmission spectra of the sunscreen products. 
The technique utilized was to measure the output of the source from 
250-400 m̂ t wavelength in 10 m/u increments, with blank quartz slides 
in the slide holder. Next, quartz slides with the thin film of the sun
screen product sandwiched between, as described above, replaced the 
blanks in the holder, and the light transmitted was measured by the 
photocell. The output of the source was again measured with the blank 
slides in the holder. Any significant change in the intensity of the source 
would thereby be detected; during the experiments the intensity, caused 
by wandering of the plasma in the arc, was found to vary up to 10%. 
The values of the light transmitted by the blank and sample are both 
expressed in volts; thus the ratio of sample to blank in volts gives the 
light transmitted by the sample. Transmission measurements were 
made for all the experimental sunscreen products. These are shown in 
Figs. 2 and 3 as “monochromator direct transmissions.”

* Alcoa Research Laboratories, Foil & Packaging D ivision, New  Kensington, Pa. 
j  Scotch Brand, M innesota M in in g  and M anu facturing  Co., St. Paul, M in n .



NEW  EVALUATION TEC H N IQ U E S FOR SU NSCREENS 585

WAVELENGTH n-L

F ig ure  2. U ltrav io le t transmission and reflection of 0.0254 mm  thick film  of 7 %  ^-am ino- 
benzoic acid in clear viscous solution. Using spectrophotometer w ith integrating spheres:
------- total transmission, - - - direct transmission, and - • - • - percent reflection. Using

m onochrom ator: . . , direct transmission

WAVELENGTH

F igure 3 . Comparison of tw o methods for determ ining transmission on 0.0254 mm  thick  
films of three sunscreen products. T o ta l transmission using spectrophotometer w ith  in teg ra t
ing spheres; direct transmission using monochrom ator. 5%. am yl-/>-riim ethylam inobenzoate
+  10% talc in opaque cream base: ----- total transmission and - - - direct transmission.
10% talc in opaque cream base: . . . total transmission and - - - - -  direct transmission.

Opaque cream base: to tal transmission a n d ----• —  • —  direct transmission



Studies with Integrating Spheres
While the use of the monochromator and photocell indicated that a 

considerable portion of the light was scattered in a forward direction by 
samples containing both chemical and physical sunscreens, the total 
amount of this forward scattered light could not be evaluated due to the 
geometry of the equipment. Since the phototube subtends an angle of 
26 degrees with the sample, only light within 26 degrees normal to the 
sample was measured.

Integrating spheres (Cell Space Reflectance Accessories*) were 
employed to adapt the Cary Model 14 Spectrophotometer for measure
ment of the total transmission of light (8). In addition to measure
ment of the total quantity of light scattered in a forward direction
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LIGHT RAYS

SOURCE 9
F ig ure  4. D irect transmission— spectrophotometer

LIGHT RAYS

SOURCE

SAMPLE

- 9
PHOTOCELL

F ig u re  o . D irec t transmission— spectrophotometer 
w ith  sample th a t scatters and transm it light

through the specimen, this instrumentation eliminated several errors in 
measurements due to the monochromator and photocell combination. 
First, this is a double beam instrument; second, its optics were designed 
foi exact spectrophotometric measurements; third, its readout is auto
matically recorded; and fourth, its spectral range permits greater in
formation to be obtained about each specimen. In addition to being 
able to measure the forward scattered light, the reflected or backward 
scattered light could also be measured so that the optical properties of 
each sunscreen were more fully determined.

All the thin film specimens of the sunscreen products, used for the 
monochromator, were also tested by this method. Three measurements 
were made upon each thin film specimen. The first was the ordinary or

* Applied Physics Corp., M on rovia , Calif.
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direct spectrophotometric transmission measurement. Figure 4 indi
cates the arrangement of the various components for this measurement. 
Only light passing straight through the thin film reaches the photocell 
and is evaluated as transmitted light. This light will be defined as direct 
transmitted light. Light scattered by the film as shown in Fig. 5 
cannot be measured by this technique; moreover, measurements on 
substances that scatter light are likely to indicate erroneously that 
significantly less light is passing through the specimen.

The second measurement utilized the integrating spheres in con
junction witli the spectrophotometer. An integrating sphere is es
sentially a hollow metal sphere, coated internally with barium sulfate, 
placed in the light beam of both the sample and reference compartment 
of the Cary spectrophotometer. The sample slide is placed directly in 
front of the integrating sphere. The light is reflected as it enters the 
sphere from a mirror to a standard reference surface in the sphere. The 
standard reference surface was prepared with magnesium oxide, having 
a reflectivity of essentially unity. Now the light is diffusely reflected 
about the interior of the sphere by its barium sulfate coated interior 
until it is reflected through the exit to the photocell. Differences be
tween spheres and the greater amplification of light required are elec
tronically compensated. The forward scattered light from the thin 
film is collected by the integrating sphere and evaluated by the photo
cell as the total transmission of the film. The arrangement of the 
components for these measurements is shown in Fig. 6.

By replacing the reference surface of the sample compartment sphere 
with the sample, the reflection or backward scattered light can be 
measured. Figure 7 illustrates the arrangement for these reflection 
measurements. All the light, no matter how it is reflected from the 
surface of the sample, is part of the flux in the sphere and is measured 
by the photocell.

Thus the optical properties of the thin film can be measured or 
calculated. Comparison of the first and second types of measurements 
(direct transmission and total transmission) indicated if the film behaves 
as just a chemical sunscreen (i.e., obeys the Lambert-Beer Law) or if it 
has both the chemical and physical sunscreen attributes. The forward 
scattering (FS) measurement indicates the percent total transmitted light. 
The backward scattering or percent reflection (BS) measurement de
termines the total light reflected by the specimen. The percent ab
sorption (Abs.) of the sunscreen product can then be calculated: Abs. = 
100 -  BS -  FS.
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Measurements on Thin Film Specimens
Figure 3 illustrates the difference between total transmission and 

the monochromator direct transmission measurements on two physical 
sunscreen products and a chemical physical sunscreen combination 
product. Figure 2 compares the results for the total transmission, direct 
transmission, and monochromator direct transmission for a product with 
only a chemical absorber. All three measurements readily agree in this 
instance. Hence only the total transmission of the thin film need be

INTEGRATING SPHERE

Figure, 6 . Diffuse scattering w ith integrating spheres

)
INTEGRATING SPHERE

F ig ure  7. Diffuse reflectance w ith integrating spheres

determined, regardless of the type of protection offered by the film, 
since the major protective value of each sunscreen is determined by its 
total transmission in the sunburn region of the spectrum. Little varia
tion was obtained in total transmission in a thin film after drying. Ob
viously, if the film separates mechanically, physically, or chemically 
upon drying, its optical characteristics will change.

In general, the total transmission values agree with the direct trans
mission values from the monochromator for each sample. Usually the 
monochromator values show less transmission than those from the inte
grating spheres total transmission values. This difference was antici
pated since the monochromator with the photocell did not collect all 
available light from each sample. The most comparable values ob
tained were those in the region where the chemical absorber absorbed
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most efficiently, and the greatest divergence from the values occurred 
where the physical particles exerted the greatest effect in the total ab
sorption of light (i.e., near 360-700 m/x and 230-270 m/x). The com
parable runs without chemical absorbers and also without the physical 
sunscreen show even greater divergency between measurements, as 
shown in Fig. 3. Again this shows the loss of light due to scattering by 
physical particles rather than to normal absorption. The photocell- 
monochromator combination just could not detect as much of the 
scattered light as the integrating spheres.

Some difference in the shape of curves obtained by the different tech
niques is to be anticipated from the optical and mechanical inferiority 
of the monochromator as compared to the Cary spectrophotometer. 
Two important reasons are', (a) the intensity of the light source of the 
monochromator is unstable; it is not simultaneously in balance with a 
reference beam; (b) the monochromator optics are much poorer (wider 
slits, greater band width, etc.) since it was not designed for narrow-band 
spectrophotometric work.

Using films of different thicknesses, 0.0254, 0.0019, 0.0127, and
0.00635 mm ± 10%, with physical and chemical/physical sunscreen 
products, it was found that for transmission measurements the physical 
sunscreens do not obey the Lambert-Beer Law.

The reflective characteristics of the thin films were also examined 
to determine the degree to which reflection contributes to the protective 
ability of sunscreen products. In Fig. S the reflection spectra of films 
with physical and chemical physical sunscreen products may be seen. 
Figure 2 shows the reflection spectrum of a film with a chemical sun
screen. The most striking feature of the reflection spectrum is that it 
appears to follow the total transmission spectrum. If the sample trans
mits well it also reflects well. If it absorbs well in some spectral region, 
or transmits little light, it does not reflect well. For example, the 
opaque cream base reflects uniformly at all wavelengths slightly more 
light than the /Taminobenzoic acid (clear viscous) solution. However, 
addition of 16% talc to the opaque cream base doubles its reflective 
capacity in the 300 m/x to 700 m/x region. Addition of 5% amyl p-di- 
methylaminobenzoate to the talc product did not increase the reflection 
very much. On the contrary, because of the absorbing capacity of the 
amyl-/?-dimethylaminobenzoate in the sunburn range, the reflection of 
the talc product was reduced to the level of the opaque cream base in 
the 230 m/x to 350 m/x range; from 350 m/x to 700 m/x the reflection was 
equal to or slightly higher than that from the talc product.
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Comparison of monochromator or integrating spheres measurements 
of thin films with the measurements of the solution-dilution method re
veal interesting and important observations: The transmission char
acteristics are qualitatively similar for the chemical sunscreen product as 
determined by both methods (Figs. 1 and 2); however, these are entirely 
different for the physical and the chemical/physical sunscreen products, 
particularly in the longer wavelengths (Figs. 2 and 3). The physical 
sunscreen, being insoluble in solvents used in the solution-dilution meth
od, obviously cannot affect the transmission spectrum as it does in the

WAVELENGTH mp

F ig ure  8 . Percent reflection using spectrophotometer w ith  integrating spheres of 0.0254 nun
thick films of three sunscreen p r o d u c ts .------- 5 CC am yI-/>-dim ethylam inobenzoate +  10' f
talc in opaque cream b a s e ; ----- 10' ,', talc in opaque cream base; and . . . opaque cream base

film specimens. This also is responsible for the lack of reflection in the 
solution-dilution method samples, although reflection is observed so well 
in the thin film specimens. Naturally, the lack of physical sunscreens 
in the extracted solution makes it impossible to determine the differences 
in transmission when one physical sunscreen is added to another.

In conclusion, measurements with the thin film technique are more 
representative of conditions actually occurring on the skin since the 
product, when applied on the skin, will form a film, and the thickness of 
this film can be reproduced by this technique. In addition, the product 
is optically measured quickly and conveniently in its original form with
out being laboriously altered to the solution form, as in the solution-dilu
tion method.
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I n  V i t r o  S t u d i e s  w i t h  H u m a n  E p i d e r m i s

Specimens of Caucasian human skin were surgically obtained at 
autopsy, and the intact epidermis was separated from the underlying 
tissues by the stretch technique (9). Histological examination of the 
epidermal skin revealed good, white, entire epidermis, with a total thick
ness of 40 fi, comprised of stratum corneum (16 ¿u thick), and stratum 
malphighian (24 ju thick). The epidermal section was then mounted on 
a quartz slide for total transmission and reflection measurements. The 
same measurements were repeated after the physical/chemical sunscreen 
was applied to the epidermis. The total transmission of the epidermal

WAVELENGTH mp

F igure 9. T o ta l transmission of human epidermis ( in  v itro )  using spectrophotometer w ith
integrating spheres. ------- hum an epidermis and —  human epidermis w ith  sunscreen product,

5 %  am yl-/>-dim ethylam inobenzoate +  10%  talc in an opaque cream base, applied

specimen was similar to that found by Everett et al. (10) using a similar 
technique of measurement. The application of the chemical/physical 
sunscreen to the epidermis considerably reduced the total transmission 
of both ultraviolet and visible light to less than 3% of the light pene
trating the epidermis originally (Fig. 9). In the regions where the skin 
normally transmitted the greatest amount of light (320-700 mju) the 
physical sunscreen component (talc) of the combination sunscreen 
product lowered the total transmission markedly. In the sunburn re
gion (280-320 m,u) the total transmission was also markedly reduced 
because of the chemical sunscreen component.
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A considerable quantity of the light in the sunburn and solar carcino
genic portion of the spectrum penetrates through normal epidermal 
layers to the dermis. The application of the sunscreen markedly re
duces this penetration. The reduction in transmittance corresponds 
somewhat roughly to the observed erythemal protection obtained with 
this chemical physical sunscreen product.

The initial reflection spectra obtained from these epidermal skin 
specimens (Fig. 10) were characteristic of those observed for other 
specimens by Everett et al. (10). The addition of a chemical/physical

WAVELENGTH mp

F ig ure  10. Percent reflection of human epidermis (in  v itro )  using spectrophotometer w ith
integrating spheres. -------  human epidermis and - • - • - human epidermis w ith  sunscreen
product, 59c am yl-/>-dim ethylam inobenzoate +  HP ( talc in an opaque cream base, applied

sunscreen product altered the reflection spectra in the sunburn region 
only a little. In the visible (370-700 my), the addition of the sunscreen 
markedly increased reflection to one and one-half times normal reflect
ance. In the region where the chemical sunscreen of the product as well 
as the skin absorbed the strongest (280-350 my) the skin and sunscreen 
combination reflected less light than was reflected by the skin initially. 
Throughout the shorter portion of the spectrum (230-280 my) the skin 
alone and skin with sunscreen reflected the same.

I n  V i v o  R e f l e c t i o n  S t u d i e s  w i t h  H u m a n  S k i n

Based on the in vitro studies, in vivo studies were attempted, using 
the dorsal surface skin of subject’s hand in place of the epidermis speci
men. Three in vivo studies indicate very little difference between the
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reflection of the skin in vivo with or without the protection of a sunscreen. 
This appears to be true in the visible as well as in the ultraviolet range. 
The slight differences between the reflectance spectra could be as easily 
attributed to differences in pressure or positioning of the subject’s 
hand over the opening to the integrating sphere. The fact that in one 
experiment the skin with the sunscreen actually reflected less light than 
the skin without sunscreen, while in the other two experiments the re
verse of this occurred, would tend to support the contention that posi
tioning, pressure, and trauma from applying the sunscreen may be more 
influential in changing the reflection spectra than the actual physical 
additive. Further studies are in progress to obtain information as to 
how changes in the circulation and the trauma of application of the sun
screen affect the reflection of the human skin and how to modify the 
equipment to eliminate these drawbacks.

S u m m a r y

Development of sun-protective preparations must continue to pro
vide products giving a broad range of protection against the undesirable 
cutaneous responses to sunlight, such as sunburn, photosensitivity reac
tions, accelerated aging, and carcinogenesis. Most of the products 
available provide protection against sunburn and promote increased 
pigmentation. One of the drawbacks is a lack of a suitable laboratory 
method that will yield realistic information about the protective ability 
of the sunscreen product without the need for prolonged and strong ex
posure tests in humans to sunlight and other light sources with similar 
spectra. Use of the thin-film technique presented in this paper with a 
xenon arc monochromator has afforded such information. Modifying 
this method by using integrating spheres with a Cary spectrophotometer 
Model 14, in place of the monochromator, has made it possible to meas
ure the total transmission or forward scattering and reflection or back 
scattering in addition to the direct transmission usually measured. 
The thin film technique makes it possible to determine rapidly these 
measurements on the sunscreen films simulating those applied on the 
skin without altering in any way the sunscreen product, as is commonly 
done with the classic solution-dilution method. The new method has, 
in addition, made it possible to evaluate not only the chemical sunscreens 
but also the physical sunscreens and chemical/physical sunscreen com
binations. This has not been possible with previously published 
standard laboratory methods. The versatility of the thin film technique
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makes it possible to measure the protective ability of sunscreen products 
on excised human epidermis as well as conduct similar measurements on 
human skin in situ.
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Hygroscopicity and Hardness 
of H air Spray Resins at 
V arying Hum idities

MORRIS J. ROOT, M.S., and STANLEY BOHAC, M.S.*

Presented, May 10, 1066, New York City

Synopsis-— An apparatus is described for measuring m oisture pick-up, drying rate, and Sward 
Hardness of various resin films at relative hum idities of from 50 to 90% . D a ta  are given on 
films laid down from  anhydrous S I)A  #40 ethyl alcohol. Resins used include: P o lyv iny l 
Pyrrolidone (P Y P  K.-30), V in y lp y rro lid o n e /V in y l Acetate Copolym er (P V P /Y A  735), V E M  11 
Resins, 90, 50, and 0 %  neutralized w ith  2 -am ino-2-m ethyl-l,3 -propanedio l ( A M P D ) ,  and 
N ational Starch Resyn® 28-1310, 90, 70, and 0 %  neutralized w ith A M P D . One set of 
data used the unplasticized films, and a second set used the film  plasticized w ith 3 .5%  D C -555  
Silicone Oil. A lthough this apparatus has been useful for collecting data on resins used in 
hair sprays, the method and apparatus can be used for obtaining data w ith  these and other 
resins for applications such as adhesives and coatings.

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

There has been a noticeable lack of data comparing moisture pick-up 
and hardness of hair spray resin films at various humidities. What 
little data are available have been on work that was done only with one 
type of resin by the manufacturer using a method not fully described. 
One Technical Service Bulletin (1) shows the water absorption rate of 
Resyn'f 28-1310, neutralized 125, 90, and 0% with 2-amino-2-methyl-
1,3-propanediol (AMPD), for periods of up to 160 hours. A patent (2) 
assigned to National Starch gives the Sward Hardness of Resyn 28-1310

* G . Barr Co., Niles, 111. 60648.
f  Resyn is a registered tradem ark of X ational Starch and Chemical Corp., Resin D ivision, 

New Y o rk , N . Y .
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F igure 1. Controlled hum id ity  chamber

neutralized to varying degrees with several different amino-aleohols. 
Sward Hardness values range from 44 down to 14, starting with un
neutralized resin and going up to 150% of the theoretical equimolar 
amount of copolymer reacted. Another Technical Service Bulletin (3) 
describes the hardness of Resyn 28-1310 at varying degrees of neutraliza
tion with four different amino-alcohols. This bulletin also shows the 
moisture content at equilibrium with 50 to 00% relative humidity of 
Resyn 28-1310 films neutralized to 100, 80, and 60% with AMPD. 
These films were cast from solutions in anhydrous SDA-40 ethyl alcohol. 
The hygroscopicity of PVP K-30* (4) and PVP VA (5) has been re
ported at relative humidities ranging from 30 to 90%.

About the only work comparing various resins using the same method 
was done in Japan (6). VEM®f —640, —645, and —649, PVP K-30,

* P V P  K -30  and P Y P /V A , A ntara Chemicals, Division of General Aniline and F ilm  
Corp., New  Y o rk , N . Y .

t  \  P /M  is a registered tradem ark of G . Barr Co., D ivision of Pittsburgh R ailw ays Co.. 
Niles, 111.
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F ig ure  2. Cham ber w ith Sward Hardness Rocker

PVP VA, Nasuna A/B, shellac, and PVM MA were tested for mois
ture pick-up at 70 and 90% R.H. Data for f)0/50 mixtures of the above 
resins were also obtained. Unfortunately, this work does not include 
Resyn 28-1310.

E x p e r i m e n t a l

A pparatus
The Controlled Relative Humidity instrument (Model VP- 

100A*) was modified by replacing the original glass jar with a rectangular 
Plexiglass chamber (Fig. 1) which has openings for inserting rubber 
gloves. One additional opening in the top front side was provided for 
replacing the polished glass plate for Sward Hardness measurements. 
Because of the large size of the chamber, two additional fans were 
included for increasing air circulation. In the lower part of the cham
ber is installed a Sauter Balance/ with a scale range from 0-1000 mg,

* Blue M  Co., Blue Island, II I. 
f  Sauter Co., E b in g en -W iirtt., G erm any.



598 JOURNAL OF T H F  SOCIETY OF COSM ETIC CHEM ISTS

F igure 3. Sauter balance and weighing dishes

with 2 mg divisions and 1 mg sensitivity. In order to run hardness 
measurements simultaneously with moisture pick-up, a Sward Hardness* 
instrument was inserted into the top part of the chamber (Fig. 2). For 
cooling, tap water was used, which made it possible to adjust the rela
tive humidity from 50% up to 90%. Lower relative humidities could 
have been obtained by the use of colder circulating water, but that range 
was of no interest in these experiments.

A constant temperature of 29.5 °C was maintained in the chamber for 
all tests. It was possible to control the temperature in the chamber 
within ±0.05 °C and the relative humidity within ±0.5%.

The usual manner of obtaining relative humidity utilizes dry and 
wet bulb thermometers. In general, wet bulb readings depend on the 
air velocities over the wet wick. At lower air velocities, higher wet 
bulb temperature will result, and hence a higher humidity reading will 
be made. By the use of a Bendix Psychron Model 566| which is de-

* Gardner Laboratory, Inc., Bethesda, M d . 
f  T h e  Bendix Corp., Baltim ore, M d .
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F ig ure 4. M oisture absorption of various resin films vs. relative hum id ity
(30°C )

Figure 5. Moisture absorption of various films with 3.5%  plasticizer ( Silicone
oil DC 555) vs. relative hum idity (30°C)
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signed to meet U. S. Weather Bureau specification and which uses an 
air velocity of 5 m/sec past the wet and dry bulb, it was found that the 
air velocity in the chamber was high enough to obtain correct relative 
humidity readings.

Method
Approximately 1.25 g of a 40% solution of resin in anhydrous ethanol 

was placed evenly in an aluminum dish (diameter 5.1 cm) provided with 
a hanger and dried at room temperature over a period of two days. At 
the end of this time a uniformly dried film formed on the bottom of the 
dish. Final drying of the film was done at 105 °C for a 2-hour period in a 
circulating oven. In this way it was possible to obtain a resinous film 
weighing 0.5 ± 0.02 g in each dish with practically no surface bubbles, 
which might increase the surface in contact with air and probably would 
change the rate of conditioning. This arrangement made it possible to 
place eight dishes on hangers in the chamber for one run. For the 
determination of moisture pick-up or loss the dishes were placed on the 
hook of the Sauter Balance (Fig. 3), weighed, and then returned to the 
hangers.

For Sward Hardness measurement three different films were cast 
on the polished glass plate from a 40% solution of the resin in anhydrous 
ethanol having a wet thickness of 3 X BH3 in. (1.2 X 10~3em). These 
films were then dried at room temperature outside of the chamber for 
two days. In this way the air in the chamber was not contaminated 
with alcohol vapor. Then the glass plate with the films was placed in 
the chamber and conditioned for two days under the humidity conditions 
desired for determining the hardness. It was found that this time period 
was sufficient to obtain equilibrium conditions of the films. Duplicate 
hardness measurements were taken about six hours later to check the 
results.

R e s u l t s

Data shown include results obtained with four resins commercially 
used as hair fixatives: National Starch Resyn 28-1310, G. Barr Co. 
VEM Resin, Antara PVP/VA E-735, and Antara PVP K-30. The 
first two resins have carboxylic groups which, for hair spray purposes, 
usually are neutralized with an amino-alcohol. In the case of Resyn 
28-1310, 90% (N.S-9) and 70% (N.S-7) neutralization with AMPD and 
also unneutralized resin (N.S-0) were used. The VEM resin was 90% 
neutralized (VEM-9) and 50% neutralized (VEM-5) with AMPD, as
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'gure 6. M oisture absorption of various resin films vs. tim e upon condi
tioning from  50 to 9 0 %  relative hum id ity  (30°C )

Figure 7. M oisture absorption of various resin films with 3.5%  plasticizer
(Silicone oil DC 555) vs. time upon conditioning from 50 to 90% relative

hum idity (30°C)
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F ig ure fi. D ry ing  of various resin films vs tim e upon conditioning from  
90 to 50%  relative hum id ity  (30°C )

Time (hours)

Figure 9. Drying of various resin films with 3.5%  plasticizer (Silicone oil
DC 555) vs. time upon conditioning from 90 to 50% relative hum idity (30°C)
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F ig ure  11 Sward hardness of various resin films w ith  3 .5 %  plasticizer 
(Silicone oil D C  555) vs. re lative h u m id ity  (3 0 °C )

well as unneutralized (VEM-0). The percentage of water absorption is 
based on dry resin. All tests were made with films with and without 
plasticizer. Whenever a plasticizer was used, it was 3.5% Silicone Oil 
DC 555* based on dry resin.

Figure 4 shows the moisture absorption at different relative hu
midities of various resin films at equilibrium. PVP K-30 shows the 
greatest moisture absorption, followed by PVP VA 735. VEM has 
lower humidity pick-up. As can be anticipated, unneutralized resin 
has lower moisture absorption than does neutralized resin because of its 
lower water solubility. Resyn 28-1310 has the lowest moisture absorp
tion. Figure 5 shows the results with plasticized films. There is a 
decrease in the water absorption of the plasticized films in comparison 
with the nonplasticized films.

* Dow Corning Corp., M id lan d , M ich .
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Figure G shows the moisture absorption rate of these films conditioned 
at 50% relative humidity and then exposed to 90% RH. Both car
boxylic types of resin have a much faster conditioning rate than PVP VA 
735 and finally PVP K-30. Plasticized films have approximately the 
same conditioning rate (Fig. 7), except that the initial and final ab
sorptions are lower than those of unplasticized films.

The drying rate of films conditioned at 90% RH and then exposed 
to 50% RH is shown in Fig. S. Equilibrium is reached by all the films 
in two to four hours except PVP/VA 735 and PVP K-30. Figure 9 
gives the results with films that have been plasticized. The drying 
rate curves of plasticized films are all displaced downward due to the 
hydrophobic character of the plasticizer.

Figure 10 shows the variation of Sward Hardness with relative 
humidities from 50 to 90% at equilibrium. It can be seen that the 
unneutralized VEM-0 and 50% neutralized VEM-5 give the hardest 
films. These are followed by 90% neutralized VEM-9, except beyond 
01% RH where the hardness is surpassed by the unneutralized Resyn 
28-1310. It can be seen that the hardness of both the PVP K-30 and 
PVP/VA 735 decrease more rapidly. Figure 11 gives similar data using 
plasticized films. Hardness obtained with plasticized films with sili
cone oil could, of course, be affected by at least three factors: (a) 
plasticizer decreases the moisture pick-up which results in harder film; 
(b) plasticizer itself decreases the hardness; and (c) plasticizer lubri
cates the surface between the film and the Sward Hardness rocker, 
thereby increasing the Sward Hardness reading. Each of these factors 
may produce different effects, even on the same plasticized film at 
different humidities.

C o n c l u s i o n s

In conclusion, it can be seen from the foregoing that the greater the 
degree of neutralization the greater the hygroseopicity of the films of 
carboxylic types of resins. PVP VA 735 and PVP K-30 films are more 
hygroscopic than any of the films made with VEM or the Resyn 28-1310 
resins. Although moisture pick-up by the VEM resin is greater than 
that of Resyn 28-1310, the hardness of the former at any given humidity 
is greater. Greater hardness at high humidity means less tack. A 
hard film on the hair will break more easily when the comb is passed 
through, whereas a soft, tacky film will put drag on the comb. Soft, 
tacky films will also result in hair snagging with resultant difficulty in 
combing. A certain degree of moisture pick-up is perhaps desirable
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because it makes the films more flexible and prevents flaking since the 
absorbed water acts like a plasticizer.

It is to be understood from the data presented that several resins 
are available to give any desired hygroscopicity or hardness character
istics; the data should not be construed to show relative ratings. Soft 
and tacky films may be desirable for such formulations in which stick
ing together of hair after combing is of prime importance.

(Received June 8, 1966)
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Evaluation of Certain Factors 
Influencing Oil Deposition on Skin 
After Immersion in an Oil Bath

M. E. STOLAR, Ph.D.*

Presented May 10, 1966, New York City

Synopsis- -P rev iously  developed m eth od s for d e te rm in in g  q u a n tita tiv e ly  th e  am o u n t of oil 
and  record ing  th e  oil film  deposited  on th e  skin  a f te r  im m ersion in oil b a th s  w ere u tilized  to  
ev a lu a te  various oils of p o ten tia l use in b a th  oil form ula tions. T h e  effect of th e  p resence of 
various su rfa c ta n ts  in m ineral oil on th e  a m o u n t and  skin  coverage of th e  deposited  oil film 
w as de te rm in ed . T h e  existence of a re la tio n sh ip  betw een  sp read ing  coefficient values and  
th e  a m o u n t or skin coverage of th e  deposited  oil film was investigated .

The use of bath oils in the treatment of dry scaly skin has gained 
favor in the last few years. Originally, dry skin was explained on the 
assumption that the surface lubricating lipid film was qualitatively or 
quantitatively modified or even missing (1). Blank (2) and Borota (3) 
demonstrated that eornified material obtained from callus remained soft 
and pliable as long as it retained moisture. To extend the duration of 
moisture retention, as indicated by softness and pliability, the tissues 
were coated with oil and placed on a wet surface.

Normal baths are frequently contraindicated due to their degreasing 
and drying effects on the skin (4). Pillsbury et al. (5) claimed that im
mersion of the skin in water followed by topical application of grease 
demonstrated beneficial effects. These may be attributed to hydration 
of the stratum corneum due to a decrease in the rate of moisture loss

* D om e L ab o ra to ries , D iv . M iles C hem icals, Ine., 125 W est E n d  A ve., New \ 'o r k ,  N. \  , 
10023.
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T ab le  I
Effect of G rad e  of M in era l Oil (0 .02% ) D ispersed in W a te r  (40°C ) on Oil D eposition  on Skin

af te r  15 M in u te s  of Im m ersion
A m ount A m ount

C om position  in of Oil of Oil c ( of( ' a ( Specific S aybo lt A dded E lu ted  Oil De-
G ra d e  of N aph- P araf- G ra v ity  V iscosity to  B a th from  posited

Oil tlien ic  finie a t  0()°F a t  100°F (g) Skin (g) on Skin
M ineral oil USE" 40.(1 0 0 .0 0 .8 8 5  350 0 .2 0 0 0.044'* 2 2 .2
M inera l oil X F" 3 7 .0  0 3 .0 0 .8 5 2  83 0 .2 0 0 0.062'* 3 1 .0
M ineral oil technical" 3 0 .0  7 0 .0 0 .8 3 2  55 0 .2 0 0 0.080'* 4 0 .0

“ Supplied  by  Sonnen born C hem ical ;and R efining C om pany , New Yiark, N. V.
b A verage of six d e te rm in atio n s.

T ab le  II
S pread ing  Coefficient V alues for V arious G rade:s of M in era l Oil

Surface
Specific T ension In terfac ial S pread ing

G rade  of G ra v ity a t  25°C T ension Coefficient
Oil" a t  0 0 °F (d v n e s /cm ) a t  25°C a t 2 5 °C

M ineral oil U SP 0 .8 8 5 3 2 .2 4 4 .6 - 4 . 8
M ineral oil X F 0 .8 5 2 3 3 .4 4 1 .9 - 3 . 3
M ineral oil technical 0 .8 3 2 3 1 .4 4 1 .5 0

S upplied  by  Sonnenborn  C hem ical a n d  R efining C om pany , New Y ork , N. Y.
from the skin without affecting the rate of moisture diffusion from the 
underlying tissues (1). Clinical studies attesting to the beneficial effects 
of bath oils have been reported in medical literature (6-9).

Commercially available bath oils may be classified as either spreading 
or dispersible types. The spreading type tends to form a surface film of 
oil on the water, while the dispersible type forms a dispersion of fine 
droplets of oil throughout the water. Both types are claimed to deposit 
an oil film on the immersed skin.

Knox (10) described the development of a water dispersible oil bath 
which is deposited on skin surfaces. Taylor (11) reported that about 
twice as much oil is deposited from aqueous dispersions of mineral oil as 
from vegetable oil. Similar conclusions were reached by Knox (12). 
Taylor’s results are based on the difference between the initial amount 
of oil present in an immersion cylinder and the residual amount after 
immersion for a specified period of time. This difference is indicative of 
the amount of oil deposited on the treated skin surface.

Stolar (13) recently developed a method for determining the actual 
amount of oil deposited on the skin after immersion in an oil bath and
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F ig ure  la .  M inera l oil U .S .P . F ig u re  lb .  M in era l oil N .F .

F ig ure  l c .  M in era l oil techn ica l

F igures l a — l c .  E ffect of g rade of m ineral oil (0.02f/ f ) dispersed in w ate r  (40°C ) on skin 
coverage of th e  deposited  oil films

visually defined the area covered by the deposited film. This method 
was used to compare the affinity to skin of four commercial bath oils and 
to record the area covered by the deposited oil film.

This report is concerned with the evaluation of various oils of po
tential use in bath oil formulation for their affinity to skin and the deter
mination of the coverage or continuity of the deposited films. Further
more, it investigates the effect of some nonionic surfactants on the 
amount and continuity of the oil film deposited from aqueous disper
sions of mineral oil.
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T ab le  III
Effect of T y p e  of Oil (0.02*7) in A queous D ispersion (40°C ) on Oil D eposition  on Skin a f te r  

15 M in u te s  Im m ersion  (A verage of Six D ete rm in a tio n s)
A m ount of Oil A m ount of Oil
A dded to  B a th E lu ted  from %  Oil

T y p e of Oil (g) Skin  (g) D eposited
Isopropyl esters of fa tty acids

Isopropyl m y ris ta te 0 .2 0 0 0 .0 7 8 3 9 .0
Isopropyl la u ra te 0 .2 0 0 0 .079 3 9 .5
Isopropyl p a lm ita tc 0 .20(1 0 .0 6 0 3 3 .2
Isopropyl lino leate 0 .2 0 0 0 .0 7 4 3 7 .2

Sebacic acid esters of alcohols
D i-isopropyl sebacate 0 .2 0 0 0 .0 6 2 3 0 .7
D i-b u ty l sebacate 0 .2 0 0 (1.072 3 6 .2
D i-octyl sebaca te 0 .2 0 0 0.071 3 5 .7

T rig lyceride esters '1
T rig lyceride of short chain 

fa t ty  acids
T rig lyceride of modified

0 .2 0 0 0 .0 7 3 3 6 .5

coconut oil 0 .2 0 0 0 .0612 3 0 .6
Polyol esters '1

Polyol esters of fa tty  acids 
Polyol d iester of short

0 .2 0 0 0 .0 11 5 .7

chain  fa t ty  acids 0 .2 0 0 0 .0 8 7 4 0 .0
Alcohol

H exadecyl alcohol 0 .2 0 0 0 .0 8 0 t o . 0
L anolin deriva tives

Ak 0 .2 0 0 0 .0 7 9 3 9 .5
B‘ 0 .2 0 0 0 .0 9 5 4 7 .5
Cc 0 .2 0 0 0 .0 2 5 12 .5

V egetable oils
A lm ond oil 0 .2 0 0 0 .0 1 8 9 .0
C ottonseed  oil 0 .2 0 0 0 .0 5 7 2 8 .5
C orn oil 0 .2 0 0 0 .0 6 3 3 1 .5

" Supplied  b y  D rew  C hem ical C orpora tion , B oonton , N. J. 
b Supplied  b y  A m erican C holesterol P roducts, Inc., E dison, N. J . 
r S upplied  b y  M alm stro m  C hem ical C orporation , N ew ark, N. J .
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Sprr
T ab le  IV

rading Coefficient V alues for V arious Oils
Surface
T ension  In terfac ia l 

of Oil T ension S pread ing
T y p e of Oil (d y n e s /cm ) a t  25°C Coefficient

Isopropyl myristaU*
Isopropyl esters of fa tty  acids 

3 1 .3 16 .7 2 0 .3
Isopropyl la u ra te 2 9 .8 2 3 .8 19 .5
Isopropy l p a lm ita te 2 7 .8 2 5 .9 17.1
Isopropyl lino leate 3 1 ,6 19 .8 18 .7

D i-isopropyl sebaca te
Sebacic acid  esters of alcohol 

31 .1 12.9 2 9 .7
D i-b u ty l sebacate 3 3 .0 2 2 .1 19 .5
D i-octyl sebaca te 33 .4 15.1 26 .1

T rig lyceride esters®
T rig lyceride of sh o rt chain  fa t ty  ac ids 3 2 .3 12 .7 2 8 .9
T rig lyceride of m odified coconut oil 3 2 .0 2 0 .6 19 .8

P o lyo l esters of fa tty  acids
Polyol es te rs11 

3 3 .5 31.1 7 .8
P olyol d iesters of sh o rt chain  fa tty  acids 3 1 .0 2 1 .2 2 2 .4

H exadecy l alcohol
Alcohols

2 8 .8 24.1 19.1

A b
L anolin  d eriv a tiv es  

3 2 .0 10 .5 2 3 .0
IT 3 1 .8 1 1 .2 36. U
Cc 3 1 .3 11 .5 3 1 .2

A lm ond oil
V egetable oils 

3 1 .0 4 5 .8 - 5 .  1
C ottonseed  oil 34 .9 4 8 .0 - 8 . 1
C orn oil 3 1 .9 5 1 .6 - 1 0 .6

" Supplied  by  D rew  C hem ical C orpora tion , Boon ton , N. J .
1 Supplied  by  A m erican C holesterol P roducts, Inc., E dison, N. J. 
r Supplied  b y  M alm stro m  C hem ical C orpora tion , N ew ark, N. J.
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E x p e r i m e n t a l

The experimental procedure and methods for determining the amount 
and continuity of the deposited oil film were previously described (13). 
Briefly, the procedure consisted of dispersing, by stirring for five minutes 
with a Lightenin mixer, 0.200 g of oil containing 4000 USP units of Vita
min A palmitate in one liter of tap water. The oil bath was maintained

T ab le  Y
Effect of C o n cen tra tio n  of V arious Surface A ctive A gen ts on D eposition  of M ineral Oil on 

Skin A fter 15 M in u te s  Im m ersion  (A verage of Six D e te rm in a tio n s)
T y p e  an d  C o n cen tra tio n  ( % )  A m ount of Oil A m o u n t of Oil

of S u rfa c ta n t in M in era l A dded to  B a th  E lu ted  from  Skin  1 , Oil
Oil (T echnica l) (g) (g) D eposited

Poly  ethy lene  G lycol 400 D ilau ra tc
0 0 .2 0 0 0 .0 8 0 4 0 .0
4 0 .2 0 0 0 .0 8 2 4 0 .0
li 0 .2 0 0 0 .0 5 6 2 8 .0
8 0 .2 0 0 0 .0 3 9 19 .7

P o lye thy lene  G lycol 400 D io leate
0 0 .2 0 0 0 .081 4 0 .0
1 0 .2 0 0 0 .0 8 0 4 0 .0
(1 0 .2 0 0 0 .0 6 5 3 2 .5
X 0 .2 0 0 0 .0 4 0 2 0 .0

Polyoxyethy lene (5) T allow  A m ine
0 0 .2 0 0 0 .0 8 0 4 0 .0
4 0 .2 0 0 0 .0 4 6 2 3 .2
X 0 .2 0 0 0 .0 3 3 16 .7

Polyoxyethy lene (5 ) Soybean A m ine
0 0 .2 0 0 0 .0 8 0 4 0 .0
4 0 .2 0 0 0 ,081 4 0 .5
8 0 .2 0 0 0 .0 3 5 1 7 .8

at 4 0 °C in a water bath. Phe subject immersed his hand so that the 
water level reached his wrist, exposing the same surface area at each 
immersion. At the end of 15 minutes, the hand was removed and 
allowed to air dry. The back of the hand was exposed to a source of 
ultraviolet irradiation in a dark room and the fluorescence photographed 
using Ektachrome-X film.

The deposited oil film was then eluted with mineral oil, filtered 
through a #1 Whatman filter paper, and the volume adjusted with mineral 
oil to 100 ml. The eluate was then assayed spectrophotometrieally at 
325 rriju.
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F ig u re  2 a . Isopropy l m y ris ta te F ig u re  2b. Iso p ro p y l p a lm ita te

F ig ure  2c. Isopropy l lino lcate F ig u re  2 d . D i-isopropyl sebaca te

F ig u re  2e. D i-b u ty l seb aca te F ig ure  2 f. D i-o c ty l sebaca te
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F ig ure  2g. T rig lyceride of sh o rt chain  fa t ty  
acids

F ig ure  2 i. Polyol esters of f a t ty  acids

Figure. 2 k . H exadecyl alcohol

F ig ure  2h. T rig lyceride of m odified co co n ut 
oil

F ig ure  2 j. Polyol d i-esters of sho rt chain  
f a t ty  acids

F ig ure 21. L anolin  d e riv a tiv e  “ A ”
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F ig ure 2 m . L anolin  d eriv a tiv e  “ B " F igure 2 n . L anolin  d eriv a tiv e  “ C ”

F igure 2o. C o ttonseed  oil F ig ure  2 p . C orn  oil
F ig ures  2 a - 2 p .  Effect of various oily liqu ids in aqueous dispersions, m ain ta in ed  a t  40°C , on 

skin coverage of deposited  oil films
The spreading coefficient has been used as an indication of spread- 

ability of one immiscible liquid over another (14). Spreading coefficient 
values were calculated from the relation :

Spreading coefficient = ST (water) — ST (oil) — I F T  (water-oil)
The surface tension (ST) and iuterfacial tensions (IFT) were ob

tained with the D uNuoy tensiometer. The procedure consisted of 
measuring the surface tension of the aqueous phase which was then 
layered gently with the oil phase; the interfacial tension was then 
determined. The surface tension of the oil was determined separately 
and the spreading coefficient calculated from these values after correc
tions were made for density and ring size.
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R e s u l t s  a n d  D i s c u s s i o n

The most extensively used ingredient in topical and cosmetic formu
lations is mineral oil. The affinity of mineral oil to hair from a shampoo 
formulation was demonstrated by Goldemberg (15). Taylor (11) re
ported that bath oils formulated with mineral oil were superior to bath 
oils prepared with vegetable oil. Neither researchers stated the type of 
grade of the mineral oil used in their investigation.

Mineral oils in given viscosity ranges may appear to be quite similar, 
yet can be significantly different in composition, physical properties, and 
behavior on the skin (16). These oils contain paraffinic (20—17%) and 
naphthenic (53-83%) fractions, and significant variations in relative 
percentages of these two fractions of hydrocarbons may exist in oils 
having similar viscosities.

Table I demonstrates the effect of the grade or composition of mineral 
oil in aqueous dispersion, maintained at 40 °C, on oil deposition on the 
skin after immersion for 15 minutes. From these results it would ap
pear that the amount of oil deposited is affected by the grade of mineral 
oil. With increasing viscosities there appears to be a decrease in the 
amount of oil deposited. Furthermore, the viscosities appear to be 
directly related to the naphthenic content. An increase in the naph
thenic content of the mineral oil results in an increase in viscosity and an 
apparent decrease in affinity to skin. This is exhibited in Figs, la - lc .

No correlation appears to exist between spreading coefficient values 
obtained for the various grades of mineral oil and the amount or coverage 
of the deposited oil film (Table II).

Table III illustrates the effect of various oily liquids dispersed in 
water maintained at 40 °C on oil deposition on skin after immersion for 
15 minutes. Figures 2a-2p record the coverage of skin achieved by the 
deposited oil films from aqueous dispersions of the various oily liquids.

A direct correlation may be noted between the spreading coefficient 
values obtained for the isopropyl ester series and the amount of oil de
posited on the skin (Table IV). With increasing spreading coefficient 
an increase may be noted in the amount and coverage of the skin by the 
deposited oil film.

In the sebacic acid esters series, significantly different spreading co
efficient values were recorded for di-butyl and di-octyl esters. However, 
the amount of oil deposited appears to be the same. Figures 2e and 2f 
exhibit better coverage of skin from aqueous dispersions of di-butyl 
sebacate than from di-octyl sebacate. The best skin coverage was re
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corded from aqueous dispersions of di-isopropyl sebacate (Fig. 2d). 
However, the amount of di-isopropyl sebacate deposited on skin appears 
to be the least with the highest spreading coefficient value obtained in 
this series.

A relationship between spreading coefficient and the amount of oil 
deposited on the skin was recorded for triglyceride and the polyol

T ab ic  VI
E ffect of C o n ce n tra tio n  of V arious S u rfa c ta n ts  on S pread in g  Coefficient of M in era l Oil

(T echn ica l)

T y p e  an d  C o n cen tra tio n  Surface T ension In terfac ial
( ( v ) of S u rfa c ta n t in of Oil (d y n e s / T ension S pread ing

M ineral Oil cm ) a t  25°C  a t  25°C  Coefficient
Po lyethy lene G lycol 400 D ilau ra te

0 3 1 .4 41 . 5 0
4 3 1 .4 0 .8 42 .9
8 3 0 .9 l 2 42 8

P o lye th y len e  G lycol 400 D io leate
0 3 1 .4 41 . 5 0
4 30 .1 l .8 42 0
8 2 8 .8 l .0 42 3

Polyoxyethy lene (5) Tallow A m ine
0 3 1 .4 41 . 5 0
4 3 0 .9 1 .0 42 .9
8 3 1 .8 0 .8 42 .4

Polyoxyethy lene (5) Soybean A m ine
0 3 1 .4 41 . 5 0
4 3 1 .2 1 3 42 5
8 3 0 .9 1 .0 42 .8

esters of fatty acids. In both series, with increasing spreading coef-
ficient values there appears to be an increase in the amount and cover
age of the oil film deposited after immersion in an oil bath.

Hexadecyl alcohol demonstrates good deposition on skin after im
mersion in aqueous dispersion and a substantial spreading coefficient 
value. However, the coverage of the deposited film on the skin ap
pears to be inadequate when compared to the film deposited by esters 
of similar spreading coefficient values.

The affinity to skin of three lanolin derivatives in aqueous dispersions 
is recorded in Table III. A relationship appears to exist between the 
spreading coefficient values obtained for two lanolin derivatives (A and 
B) and the amount of oil deposited on the skin. However, lanolin
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F ig ure  3a. 4 %  P o lye th y len e  glycol 400
d ila u ra te  in m ineral oil

F igure 3c. 4 %  P o lye thy lene  glycol 400
dio leate  in m ineral oil

F igure 3e. 4 %  Po lyoxyethy lene (5) tallow
am ine in m ineral oil

F ig ure 3b. 8 %  P o lye th y len e  glycol 400
d ila u ra te  in m ineral oil

F igure 3d. 8 %  P o lye thy lene  glycol 400
dio leate  in m ineral oil

F igure 3 f. 8 %  P o lyo x y e th y len e  (5) ta llow
am in e  in m ineral oil
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F ig ure 3g. 4 %  P o lyoxye thy lene  (5) soy
bean  am ine in m ineral oil

F igure 3 h . 8 %  Polyoxyethy lene (5) soy 
bean  am ine in m ineral oil

F ig ure  3 i. M inera l oil (tech n ica l)
F igures  .’>(/ .7? E ffect of presence an d  co n cen tra tio n  of v ario u s su rfa c ta n ts  in m ineral oil 
(tech n ica l) d ispersed  in w ate r, m ain ta in ed  a t  40°C , on skin coverage of deposited  oil films

derivative A, with the lower spreading coefficient value, appears to 
achieve superior coverage of the skin than lanolin derivative B. A 
significantly higher spreading coefficient value was obtained for lanolin 
derivative C, which exhibited poor deposition and coverage of the 
skin (Table IV).

The deposition of oil on the skin from aqueous dispersions of various 
vegetable oils appears to be unsatisfactory, due to their spotty nature 
(Figs. 2o and 2p). Significant differences in the amount of oil deposited 
on the skin were recorded in order of decreasing affinity: corn oil >  
cottonseed oil >  almond oil.



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

Table V illustrates the effect of the presence of various surfactants 
at different levels in mineral oil (technical grade) on oil deposition on 
the skin after immersion in aqueous dispersions. From the results, it 
would appear that increasing the concentration of surfactants above 
about 4% results in a decrease in the amount of oil deposited. The 
amount of oil deposited appears to be unaffected as long as the concentra
tion of the surfactant remains below a certain level. This level appears 
to be between 4-(i% for polyethylene glycol 400 dilaurate, polyethylene 
glycol 400 dioleate and polyoxyethylene (5) soybean amine. The 
critical concentration for polyoxyethylene (o) tallow amine appears to 
be between 0-4%.

The addition of 4% surfactant to mineral oil (technical grade) 
results in a dramatic increase in spreading coefficient values. Addi 
tional increases in surfactant concentration to mineral oil does not ap 
pear to affect significantly the spreading coefficient values (Table VI) 
Similar results were observed by Paruta et al. (17).

Figures 3a to 3i illustrate the effect of the presence of various sur
factants at different levels in mineral oil (technical grade) on the skir: 
coverage of the deposited oil film. These photographs demonstrate 
that the area covered by the deposited oil film remains the same as 
that of the original oil, regardless of the concentration of surfactant 
However, with increasing concentrations of surfactants, the amount oi 
oil deposited is reduced, as may be seen by the decrease in the intensity  
of fluorescence.

From the data presented, it appears that a relationship may exist 
between spreading coefficient values and the amount of oil deposited on 
the skin after immersion in an oil bath. No relationship could be ob
served between spreading coefficient values and the character of cover
age achieved by the deposited oil film. The surface area covered by the 
deposited oil film appears to be characteristic for the specific oil, and 
addition of various concentrations of surfactants does not appear to 
affect the area covered but rather the amount of oil deposited.

S u m m a r y

The affinity to skin of various oils of potential use in bath oil formula
tions was investigated.

The effect of the presence of various surfactants in mineral oil 
(technical grade) on oil deposition after immersion in an oil bath was 
determined.
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A possible relationship between spreading coefficient values and the 
amount or skin coverage of the deposited oil film was investigated.

(Received May 10, 1966)
R e f e r e n c e s

(1) P illsbu ry , D . M ., Shelley, W ., a n d  K ligm an, A. M ., D erm ato log y . W . B. S au n d ers  Co., 
P h ilad e lph ia  (1957).

(2) B lank , I. H .. J .  In ve s t. D erm ato l., 21, 259 (1953).
(3) B o ro ta , A ., J .  A m .  G eria tr ics  Soc... 10 , 413 (1962).
(4) H aensch , R ., A m . P e r fu m e r  C osm etics, 79, 29 (1964).
(5) P illsb u ry , D. M ., Shelley, W ., a n d  K ligm an, A. M ., .1 M a n u a l  o f  C u ta n eo u s  M e d ic in e ,  

W . B. S au n d ers  Co., P h iladelph ia  (1961).
(6 ) Spoor, H. J ., N e w  Y o rk  S ta te  J .  M ed ., 58, 3292 (1958).
(7) L ubow e, I. I ., W estern  M ed .. 1 , 45 (1960).
(8 ) W eissberg , G ., C lin . M ed ., 7, 1161 (1960).
(9) S inger, M ., Ib id ..  1921 (1964).

(10) K nox , J . M ., E v e re tt, M . A., an d  C urtis , A. C., A r c h . D erm a to l., 78, 642 (1958).
(11) T ay lo r, E . A., J .  In ve s t. D erm atol,., 37, 69 (1961).
(12) K nox , J . M ., an d  O gura, R ., B r i t .  M ed . J . ,  2, 1048 (1964).
(13) S to lar, M . E ., to  be pub lished .
(14) M a r tin , A. N ., P h y s ic a l  P h a rm a c y , L ea a n d  F eb iger, P h ilad e lph ia  (1960).
(15) G oldem berg , R . L ., D ru g  C osm etic In d u s tr y ,  85, 618 (1959).
(16) F ran k s , A. J ., S o a p , P e r fu m e r y  C osm etics, 37, 8  (M arc h -A p ril 1964).
(17) P a ru ta , A. N ., an d  Cross, J . M ., A m . P e r fu m e r , 76, 43 (O ctober 1961).



f>22 J O U R N A L  O F  T H K  S O C I E T Y  O F  C O S M E T IC  C H E M I S T S

Society of Cosmetic Chemists 

Journal Advertising 

takes your 

message straight 

to the 

Chemists 

of the

Cosmetic Industry

For information address:

Editorial Assistant 

Society of Cosmetic Chemists
761 North Valley Chase Road 

Bloomfield Hills, Michigan 48013



Book Reviews

D y n a m ic s  o f  C h r o m a t o g r a p h y , 
P a r t  I : P r i n c i p l e s  a n d  T h e o r y ,
by J. Calvin Giddings. Marcel Dek- 
ker, Inc., New York. 323 pages, 
illustrated and indexed. Price:
1 1 1 .5 0 .

This is the first of three parts 
entitled, “Dynamics of Chromatog
raphy,” by Dr. Giddings. It is 
almost entirely devoted to relating 
chromatographic processes to mathe
matics. New concepts, for example, 
the random walk treatment, are 
covered extensively for the first time. 
Essentially, the author is laying the 
theoretical basis for the more practical 
Parts 2 and 3.

Zone migration is called the corner
stone of chromatography. The first 
chapter brings the reader inside the 
chromatographic column where each 
molecule is in a stop-and-go game of 
leap frog, being alternately affixed 
and released from the stationary 
phase. Next, the importance of con
trolling migration rate differences is 
emphasized. A historical review of 
zone spreading concepts is presented 
with emphasis on the random walk. 
Molecular diffusion, sorption-desorp
tion and flow phenomenon are de

scribed with the aid of schematic 
illustrations for those of us who are 
less mathematically capable. Major 
emphasis is on the mathematical in
terpretation, however.

Chapters 3 and 4 deal with the 
nonequilibrium in chromatographic 
columns. Early paragraphs in each 
chapter adequately explain the phe
nomena, and lengthy interpretations 
follow.

Next comes the relationship be
tween packing structure and flow 
dynamics. “Packing structure is so 
complicated that it has defied all 
efforts to come to grips with it 
mathematically.” Dr. Giddings 
pretty much accepts his above dic
tum, and a very readable chapter 
follows. Flow pattern is discussed in 
terms of its relationship to porosity, 
interstitial channels, and the bending 
and coiling of a column. The flow 
processes of paper and thin-layer 
chromatography are compared. 
Thev depend on capillary action.

Finally, the author concludes his 
first volume with “achievement of 
separation.” As this is the ultimate 
goal, he wishes for a set of rules to 
cover the diversity of chromatog
raphy. These rules are not yet in

623
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sight, so the chromatographer must 
combine principles, theory, and in
tuition. Recognition of the latter 
came as a surprise to this reader in 
view of the mathematical nature of 
preceding chapters of the book. 
Optimum parameters for resolution 
are noted. He shows how factors 
such as sample size, dead volume, col
umn length, flow velocity, and tem
perature affect resolution. How 
these can be adjusted for fast separa
tion is next emphasized.

Part I will be of interest only to 
the most mathematically inclined 
practitioners of chromatography. It 
ends on a note of practical applica
tion, however. Perhaps Parts 2 and 
3, concerned with gas chromatog
raphy and liquid chromatography, 
will be useful to the chemist in the 
laboratory.- J a m e s  W. J e n k i n s  - 
Ph.D. Leeming/Pacquin Division, 
Chas. Pfizer & Co., Inc.

L e x i c o n  o f  D e t e r g e n t s , C o s 
m e t i c s  a n d  T o i l e t r i e s , by G . Car
rière, Elsevier Publishing Company, 
New York. 1966. 203 pages. Price 
$10.

This booklet is one of the Elsevier 
series of Lexica in which specialized 
terms in many languages are as
sembled. This lexicon comprises two

parts: Part one is concerned pri
marily with detergents and includes 
translations of 257 terms into 19 
languages; the second portion deals 
with cosmetics and toiletries and 
includes 266 terms in S languages. 
With the aid of a table of contents it 
is quite easy to find terms on soil, 
water, lipsticks, or nail preparations 
in a variety of languages.

This volume has been edited by a 
well-known authority in the deter
gents and toiletries fields. In addi
tion, the contributors to individual 
languages deserve credit for making a 
book of this type available. Despite 
the obviously careful editing, certain 
minor discrepancies have crept into 
the text. Typical of these is item 
#139 under detergents in which the 
“acid layer of the skin" is translated 
as “lo strato acido della pelle" into 
Italian, whereas the “acid mantle” is 
translated as “il tonico” in item #32S 
of the cosmetic section.

Minor defects of this type do not 
detract from the utility of this book. 
The primary value of a dictionary 
of this type is translation of tech
nological jargon, something which 
an ordinary dictionary cannot cover.

Over all, this book should be of 
interest to those who deal with deter
gents and cosmetics on an interna
tional scope.—M. M. R i e g e r , 
Warner-Lambert Research Institute.
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