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what are the 
extras in

DELTYL® E X TR A ?
• Extraordinary stability
• Freedom from oxidation
• Unique greaseless character
• No odor

Deity 1 Extra—Givaudan’s specially 
processed grade of isopropyl myris- 
tate—is the preferred emollient for 
cosmetic preparations. Extremely 
stable, free from oxidation, odor
less and greaseless, Deltyl Extra is 
economical to use in all types of 
cosmetics, with the assurance of a 
continuous supply from a carefully 
controlled domestic production. 
Samples and technical data are

GIVAU EDAM
C O R P O R A T I O N

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

Evans’ brand of vacuum 
distilled thioglycolic acid,

THIOGLYCQI^Tfc^-
M a d e  w i t h  v a c u u m  d J M e d  

t h i o g l y c o l c  a g d .  / I | | |

CALCIUM * 1 
THIOGLYCOLATE
High purity for depilatories,

a i l  o t h e r  d e r i v a t i v e s  o f

Write for samples and data sheets.
EVANS

EI/A/VS

250 EAST 43rd STREET 
PHONE 212-683-0071

NEW YORK, N Y. 10017 
TWX 212-867-4286
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are BEST for YOUR formulations

Uniform Quality—
Exceeds T.G.A. Standards 
Prompt Delivery

AMMONIUM and M ONOETHANOIAM INE

THIOGLYCOLATES 
THIOGLYCOLIC ACID

Write for technical 

information.

HALBY PRODUCTS CO.,INC.
WILMINGTON, DEL. 19899

'Phone: (302) OL 6-5428
Thioglycolic & Thiodipropionic Acids & Derivatives



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, 
and a powerful free sterol de
pressant of interfacial tension. 
a m e r l a t e ® p —  isopropyl lano- 
late. Emollient ester o f lanolin 
fatty acids. A particularly ef
fective conditioner, lubricant 
and penetrant. Functions as a 
moisturizer by holding water 
to the skin in emulsified form. 
Melts at body temperature to 
form a nongreasy protective 
film.

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

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

EMOLLIENT
m o d u l a n ® —  acetylated lano- 
lin.f Skin protective emollient 
with decided advantages over 
lanolin. Hypoallergenic, almost 
odorless, nontackv, oil soluble, 
and hydrophobic. Excellent for 
emulsions, soaps, baby oils, and 
brilliantines.

ENRICHERS
v is c o l a n ® —  dewaxed lanolin. 
Supplies all the natural bene
fits of lanolin in intensified, 
convenient liquid form. Oil 
soluble, low odor and color. 
w a x o l a n ® — lanolin wax frac
tion. Adds gloss and grooming 
effects. Stabilizes emulsions. In
creases melting point, viscosity 
and consistency. 
c h o l e s t e r o l  u s p  —  pure white 
and practically odorless. Suit
able for the most exacting uses 
in pharmaceuticals and cos
metics.

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

A N S W E R S
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.

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

merchol
AMERICAN CHOLESTEROL PRODUCTS. INC.

Amerchol Park • Edison, New Jerseyf U .S . A fo r e ig n  p a ren ts
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Can toxicity tests forecast repeat sales?

Possibly! Selling something once is easy. All you need is a good claim for a proposed use. Selling It the second time 
is tough. You’ve got to live up to the claim to make a sale again and here’s where our testing program helps you to 
decide the product's suitability in cosm etics.
A thorough toxicity testing program is an important part of preparing our silicones for the cosm etic industry. It is 
available at no extra cost when you specify Union C a rb id e  S ilicones.
Starting formulations based on our silicones are available on request. Write Dept. WHK, Union Carbide Corporation,





Only you 
knowhow 
to keep her 
skin lovely.
We know 
a way to 
keep her 
lovingyour 
lotions.
Hand and body lotions made with hexadecyl alcohol 
have the touch that women want... sheer, soft, 
protective, without a trace of oiliness. HDA is the 
modern emollient that caresses and protects. And 
HDA has the modern combination for creating 
lotions: it’s odorless, colorless, miscible, emulsifiable, 
stable; forms a hydrophobic film on the skin; and its 
safety has been established. It’s exactly what you 
need to create customer loyalty. Hexadecyl alcohol— 
exclusively from Enjay.

Call us at 212-974-6318. Eniay Chemical Company,
60 West 49th St., Dept.C108-HNew York, N.Y. 10020.



M long last 
a really statue

You might have thought this impossible — but it’s easy 
today with new research data and new BRIJ e th o x y l- 
ated o le y l ethers from Atlas! Now you can make 
clea r  ringing gels — with h igh  m ineral o il con ten t for 
good grooming and emollience characteristics. C lear 
when you make them — still c lea r  after freeze-thaw 
cycles —still c lear after high-temp storage!

You’ll want to add this new mineral oil gel tech
nique to your own bag of tricks. So ask us today for 
our Technical Bulletin LD- 1 1 1  “Clear Gel Hairdress
ing.” Then let your own marketing ideas run riot on 
other cosmetic products that can profit by “gelling.”

More great news —new BRIJ products are virtually

odorless, colorless —at a welcome low price! Ask for 
samples and prices on BRIJ 93, 97 and 99 (polyoxy
ethylene 2 , 1 0  and 20 for complete oil-water solubility 
range).

Let us show you another example of how y o u  get 
som eth in g  ex tra  from

CH EM ICAL 
INDUSTRIES, inc

the leader in sorb ito l-su r fa c ta n t tech n o lo g y .
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For nearly half a century . . . unparalleled creative  
artistry  . . .  in the development and total expression of 
the fragrance concept and its in fin ite  nuances . . . has 
been the dedicated role of A lbert Verley & Company.

In the evolution of a promising essence from which 
beautifu l fragrances are conceived . . . Verley insists 
upon ingredients of the highest qua lity . . . u tilizes the 
finest laboratory fac ilities  employing the most advanced 
of sc ientific  techniques . . and possesses, through
extensive and continuing research, a comprehensive 
knowledge of consumer requirements. The materials used 
in the creation and production are carefu lly screened 
. . . the resulting compounds precisely checked and per
formance tested in control and application laboratories. 
Objective evaluation of a fragrance through reliable 
panel procedures assures a market acceptab ility of 
Verley compounds.

Add to th is unparalleled heritage the endless search for 
unique and provocative fragrances . . . the capture . . . 
then the subtle blending of rare and elusive qualities 
that embody the perfume long remembered and cherished. 
Each scent . . . developed solely to perform and fu lf ill 
the function for which it was created . . . insuring the 
fu ll aromatic expression and acceptance of your product.

for unparalleled fragrance . . .  for the expression . 
for your product. . .
check with the man from VERLEY

Albert Verley &C O M P A N Y
124 CASE DRIVE .  SOUTH PLA IN FIELD , NEW JE R S E Y  07080

N.J.: 201-754-2222 N.Y.: 212: MU 3-3881
3804 W EST NORTH A VEN U E .  STONE PARK, ILLIN O IS 60165 

10325 LOW ER AZUSA ROAD .  TEM P LE  C ITY , CALIFORN IA 91780 
A R O M ESCEN CE INC.

10 R U E P ER G O L ES E  .  PARIS 16, FRAN CE
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R-C-0(C2H40)nH

3c f o r  im p r o v in g
y o u r  p r o d u c t . . .

Armour's Polyethylene Glycol Esters—available 
in a broad range of compositions—are versatile 
enough to serve as additives for almost any kind of 
product you may want to improve. They are 
already improving such diverse products as cosmetics, 
paints, insecticides, aerosols, plastics, textiles, 
paper, pharmaceuticals, animal food and cutting oils.

They act as emulsifiers, viscosity controllers, 
solubilizers, opacifiers and emollients. In liquid, 
paste or wax form they are readily incorporated

into formulations because of their range of solubility 
in oil and water as well as in common organic 
solvents. Higher molecular weight grades are 
unique in being water-soluble waxes.

The basic question is what product do you want 
to improve with PEG esters. Then let us help you 
determine which Kessco™ ester from Armour 
will do the job best. For full details, write for 
PEG Bulletin, Dept. JS Armour Industrial 
Chemica1 Company, Box 1805, Chicago, III. 60690.

iim j u STR IA L
CH EM ICALS!
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MIRANOL AMPHOTERIC SURFACTANTS 
FAMOUS FOR MILDNESS AND SAFETY...

The Surface Active Agents that Not Only Meet the 
DRAIZE TEST, but EXCEED its requirem ents . . . 
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!

for Technical and Product Development Data Book

COIT STREET • IRVINGTON, N. J. 
Phone: Area Code 201 • 3 7 4 -2 5 0 0

Agents in Principal Cities Throughout the World
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the only standard that guides our hand. For more than forty years, 
creating scents and flavors of time-honored reputation.

NORDA, 4 7 5  T e nth  Avenue , New  Y ork, N . Y . 1 0 0 1 8  Telephone: 594-3232 •  Cable Address "NORDOIL,”  New York EXCLUSIVE BASIC MATERIALS fo r Scented 
Products: W rite or wire for specific information Offices in Chicago, Dallas, Los Angeles, San Francisco, Sydney, Toronto, Montreal, London, Paris, Grasse, 
Mexico City and other worldwide offices through Norda/Schimmel International (U.S.A.) and Norda/Schimmel International Ltd., Slough, Bucks (England).
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ONLY R.l.T.A.
AMONG ALL 
LANOLIN REFINERS 
OFFERS
DETAILED, INDEPENDENT 
LABORATORY 
DOCUMENTATION 
ON THE SAFETY 
AND EFFICACY 
OF ALL R.l.T.A.
COSMETIC AND 
PHARMACEUTICAL 
LANOLIN AND 
LANOLIN BASED 
PRODUCTS
R.l.T.A. Furnishes 
This Test Data:
• Oral Toxicity
• Eye and Skin Irritation
• Potential Guinea Pig

Sensitization
• Sub-Acute Dermal Toxicity

A partial list of R .l.T .A . products 
includes: R ITALAN 100% Pure Lano
lin Oil . . . FORLAN Series of Chlo- 
resterol Absorption Bases . . . 
LANETO Ethoxylated Water Soluble 
Hydrophyllic Lanolin . . . RITACHOL 
Liquid Lanolin-Sterols Emulsifiers... 
SUPER-SAT Hydrogenated and Hy- 
drogenated-Ethoxylated Lanolins.

/I !\

\l l\ I à 
«

Il IIR.l.T.A. Lanolin Emollients 
and Conditioning Agents are 
Stable, Non-Allergenic and 
Non-Irritatirg- Oil-in Water 
or Water-in-Oil Emulsion Systems

•  R.l.T.A. Super-Sat Hydrogenated Lanolin
is a superb ameloriant when added to shampoo, 
soap and detergent formulations (less than 1%) 
decreases eye and dermal irritancy associated 
with ali surface-active agents. Imparts an 
unusual silky after-fee! to 
excellent for all skin and hair products.

•  R.l.T.A. Super-Sat AWS Alcohol and Water 
Soluble Ethoxylated and Hydrogenated Lanolin 
acts as an auxiliary emulsifier, oil solubiizer, 
and gel fo rm er..  . particularly suited for
eye makeup, facia! cleansers, washable cold 
creams, etc.

•  RJ.T.A, laneto Ethoxylated, Water-Soluble, 
Hydrophyllic Lanolin provides excellent surface- 
active properties for gels, soaps, aerosols, 
shaving creams, lotions, deodorants, bath oils • 
and hair sprays.

R .l.T .A .’s  research and product consultation 
serv ice  are yours for the asking. Sam ples 
and form ulations sent on request.

I  SKI

R . l . T . A .  Chemical Corporation 612 ISortli Michigan Ave. Chicago% III. 60611 
Telephone 312-787-0051

America’s Largest Supplier of Wool Orease and Lanolin Products

REPRESENTATIVES 
BRAZIL

ENGLANO

FRANCE 
AND ITALY 
GERMANY

JA PAN

SPAIN

SWEDEN

COMPANHIA QUIMICA NOVOBRAS, P.O. Box 722«. Sao Paulo 2-SP, Braiit-Telephone No.
37-9743
JACOBSON VAN DEN BERG A CO. (UK) LTD. Market House, Richbell Place, LondonW.C. 1 -  

5 No, Hoibom 9113-9
GATTEFOSSE SFPA, 15 Rue Constant, Lyon, Rhone. France—Telephone Nos. (78) 84-90-56 
and 84-56-39
H- ERHARD WAGNER, 282 Bremen-Lesum, PosWach 112, Bremen, Germany—Telephone No. 
(0421)63-30-68
TAKASAGO PERFUMERY CO., LTD., P.O. Box #1033, Tokyo Central, Japan-Telephone No. 

| 551-6351
COMMERCIAL OUlMlCA MASSO SA, Valencia 320, 2* 2*. Barcelona. Spain-Teiephone No. 
257-54-0G
F. af PETERSENS, Loddekopmoe, Sweden—Telephone No. 046-394 66



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 perfumers,

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.

FLFURDMA
a uni t of l l ^ g p  F R A G R A N C E S
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Emulsify it with—

C A R OL  A T E 8
CETYL PALMITIC ALKYLOLAMIDE 

Self-Emulsifying Spermaceti-Amide

The sa tin y  fe e l

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

Emulsions incorporating CAROLATE as the emulsifier can be 
conveniently and economically formed.

If IIA T S  M A T —
Ask us about ethoxylated Spermaceti

SOM ETH ING ELSE—

Water-Soluble PVA Film

Pre-measured, Pre-packaged, for fast release of your product 
in cold or hot water.

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

212-683-7500

. U S. Pat O ff Pat. Pend.
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The following synopses can be cut out and mounted on 3 X S in. index cards for refer
ence, without mutilating the pages of the Journal.

An experimental design for relating personality to perfumes: Gustav Carsch.
J o u r n a l  o f  the S o c ie ty  o f  C osm etic  C h e m is ts  18, 521 (Aug. 19, 1967)

Synopsis- -Fragrances are classified according to psychological effects rather than 
descriptive terms. A system has been devised to show perfume characteristics in a 
graphic form. A corresponding system serves to establish personal profiles. Fra
grances and personalities are related by matching the respective patterns.

Deposition of hexachlorophene on the skin: Milton Manowitz and V. Daniel
Johnston. J o u r n a l  o f  the  S o c ie ty  o f  C o sm etic  C h e m is ts  18, 527 (Aug. 19, 1967)

Synopsis—Colorimetric analyses of alcoholic extracts of the skin were used to de
termine the hexachlorophene content of the skin after washing with hexachloro- 
phene-containing soaps. The quantity of hexachlorophene applied was found to be 
a major factor controlling the amount deposited. Significant quantities of hexa
chlorophene were left on the skin after soaking in baths containing very low concen
trations of the compound.

Keratin replacement as an aging parameter: Norman Orentreieh and Nancy J. 
Sharp. J o u r n a l  o f  the  S o c ie ty  o f  C o sm etic  C h e m is ts  18, 537 (Aug. 19, 1967)

Synopsis— The rate of nail growth diminishes in a measurable, reproducible, pre
dictable manner with increasing age. There is a diminution in this rate of almost 
40%  between the ages of 25 and 95, or about 4.5 ¿i/week for each year of age after 
maturation. Young men's nails grow faster than women’s until middle age but grow 
more slowly after the seventh decade of life. The known factors that have no effect 
on or that alter nail growth are enumerated. The measurement of nail growth may 
be a useful method of screening cosmetic preparations that may influence the nail.

Effect of topical hormones on aging human skin: Christopher M. Papa. J o u r n a l  
o f  the  S o c ie ty  o f  C o sm etic  C h e m is ts  18, 549 (Aug. 19, 1967)

Synopsis— The male hormone, testosterone, has a rejuvenating or ameliorative 
effect when applied to aging human skin. Clinically evident changes, such as 
effacement of wrinkles, hair growth and augmented sweating, are present but 
modest, particularly when compared to the improvement in the microscopic archi
tecture of the skin. Progesterone and pregnenolone produce similar but more 
diminutive alterations. The female hormone, ethinyl estradiol, was without effect, 
while the corticosteroids accentuated the degradative changes of senescence.
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The human scalp as a habitat for molds: Clayton T. Shaw and Raymond W.
YanderWyk. J o u r n a l  o f  the  S o c ie ty  o f  C osm etic  C h e m is ts  18, 563 (Aug. 19, 1967)

Synopsis— Ninety molds, representing 31 different species, including four known 
pathogens, have been isolated from the scalps of 100 individuals known to have 
dandruff. The isolation methods, identifying procedures and significance of the 
findings are discussed.
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LITERATURE SURVEY*

Analytical

Recent Advances in Automated Lipid Analysis. Levine, J. B., J .  A m .  O il C h e m is ts ' ¿'or., 
44, 95-98 (February, 1967).

Activation Analysis. Coleman, R. F., and Pierce, T. B., A n a ly s t ,  92, 1-19 (1967).

Quantitative Analysis of Active Components in Ointments by X-Ray Diffractometry. 1. 
Analysis of Boric Acid and Zinc Oxide in Ointments. Kuroda, K., and Hashigume, G., 
Y a k u g a k u  Z a s s h i , 87, 148-59 (February, 1967) (Japanese).

Quantitative Analysis of Active Components in Ointments by X-Ray Diffractometry. III. 
Analysis of Salicylic Acid, Ethyl Aminobenzoate, and Sulfisomidin in Ointments. Kuroda,
K., and Hashigume, G., Ib id .., 159-63.

The Photometric Titration of Fluoride with Aluminum Nitrate. Harzdorf, C., Z . A n a l .  
C hem ., 227, 161-69 (1967) (German).

Use of Activation Analysis in Problems of Drug Control. Reynolds, L. M., et a l. J .  P h a r m .  
S c i . , 56, 437^3 (April, 1967).

Applications of Thin-Layer Chromatography in Pharmaceutical Analyses. Comer, J. P., 
and Comer, I., Ib id .., 413-36 (April, 1967).

The Gas Chromatographic Analysis of Aqueous Solutions of the Lower Fatty Acids. Ap
pleby, A. J., and Mayne, J. E. O., J .  G as C hrom atog ., 5, 211-14 (April, 1967).
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2 2 3 - 2 5 ,  2 3 7 - 3 8  ( M a y ,  1 9 6 7 ) .

O T C  A id s  f o r  A t h le t e 's  F o o t .  D u k e ,  V . H . ,  Ibid., 2 2 6 - 2 8  ( M a y ,  1 9 6 7 ).

C h e w in g  G u m  C o n t a in in g  G a s  a n d  a  M e d i c a m e n t .  U . S . P a t .  3 ,3 1 6 ,1 5 4 .  F i le d  J u l y  12, 
1 9 6 5 . P a t e n t e d  A p r i l  2 5 ,1 9 6 7 .  G r a n t e d  t o  H a r o ld  M .  S e lle r s .

O T C  A n t is e b o r r h e ic  P r e p a r a t io n s .  L u b o w e ,  I .  I . ,  J. A m . Pharm. Assoc.. N S 7 ( 5 ) ,  2 2 9 - 3 1 ,  
2 3 4  ( M a y  1 9 6 7 ) .

P r e p a r a t io n  o f  a  F a c e  L o t i o n  w it h  a  P e a r ly  L u s t e r . U . S . P a t . 3 ,3 2 0 ,1 3 3 .  F i le d  F e b r u a r y  
6 , 1 9 6 3 . P a t e n t e d  M a y  16, 1 9 6 7 . G r a n t e d  t o  T o y o  K o a t s u  I n d u s t r ie s ,  I n c . ,  T o k y o ,  
J a p a n .

H a ir  T r e a t i n g  P r o c e s s e s  a n d  C o m p o s i t i o n s  ( H a ir  W a v i n g  C o m p o s i t i o n ) .  C a n . P a t . 7 5 9 ,0 1 5 . 
P u b l i s h e d  M a y  16 . 1 9 6 7 . G r a n t e d  t o  M e a d  J o h n s o n  &  C o .

A n t h r a q u i n o n e  D y e s  f o r  D y e i n g  A n im a l  F ib e r s ,  a n d  M e t h o d  o f  P r e p a r a t io n .  F r . P a t . 
1 ,4 7 8 ,7 8 0 . P u b l is h e d  A p r i l  2 8 , 1 9 6 7 . G r a n t e d  t o  R e v l o n ,  I n c .

N i t r o a n i l in e  D y e s  f o r  D y e i n g  A n im a l  F ib e r s ,  a n d  M e t h o d  o f  P r e p a r a t io n .  F’ r. P a t .  1 ,4 7 8 ,7 8 1 . 
P u b l i s h e d  A p r i l  2 8 , 1 9 6 7 . G r a n t e d  t o  R e v l o n ,  I n c .

P r o g r e s s  R e p o r t  o n  A e r o s o l s .  K e n n e d y ,  J . G . ,  Soap, Perfum ery Cosmetics, 4 0 , 2 4 7 - 5 0  ( A p r i l ,  
1 9 6 7 ) .

C o s m e t ic s  a n d  T o i l e t r ie s .  A le x a n d e r ,  P . ,  M fg. Chemist Is? Aerosol News, 3 8 ,  4 8 - 5 0 ,  53  ( M a r c h ,  

1 9 6 7 ) .

W h a t  is  E x p e c t e d  f r o m  a  G o o d  S h a m p o o .  S c h w e is h e im e r ,  W . ,  Parfum ., Cosmet., Savons, 
1 0 , 1 2 4 - 2 6  ( M a r c h .  1 9 6 7 )  (F r e n c h ) .

V it a l  S t a t i s t i c s  o n  " M a n ”  P o w e r .  Beauty Fashion, 5 2 , 5 5 - 5 6  ( A p r i l ,  1 9 6 7 ) .

M e n ’ s M a r k e t :  T h e  S e c o n d  S ta g e .  Ibid., 5 0 - 4  ( A p r i l ,  1 9 6 7 ).

S u n  P r o d u c t s -  - T h e  6 0 - D a y  W o n d e r s .  Ibid., 3 4 - 7  ( M a y ,  1 9 6 7 ) .
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T h e  B a r e  F a c t s  o f  S u n  C o n t r o l .  . K e e p in g  F r e s h  in  T o r r id  T e m p e r a t u r e s .  . .C h o o s i n g  a n d  
U s in g  D e p i la t o r ie s .  Beauty Fashion, 5 2 , 4 3 - 4 6  ( A p r i l ,  1 9 6 7 ) .

T h e  N e g r o  C o n s u m e r .  G ib s o n ,  D .  P . ,  Aerosol Age, 1 2 , 3 4 - 3 5  ( M a r c h ,  1 9 6 7 ) .

P r o t e in  D e r iv a t i v e s .  N e w e r  A p p l i c a t i o n s  in  A e r o s o l s  a n d  C o s m e t ic s .  R is o ,  R . ,  Ibid,., 
5 0 , 5 2 , 5 5 , 5 7  ( A p r i l ,  1 9 6 7 ) .

A e r o s o l  Q u ic k  B r e a k in g  E m u ls io n s .  I . C o o p e r ,  G . K ., Ibid., 3 2 - 3 3 ,  1 16 .

A e r o s o l  P h a r m a c e u t i c a l s .  S c ia r r a ,  J . J . ,  Ib id ., 6 5 - 6 6 ,  113 .

T r a n s p a r e n t  S o a p .  W e b b ,  E . T ., A m . Perfum er Cosmetics, 8 2 , 4 1 - 4 4  ( A p r i l ,  1 9 6 7 ) .

P r o d u c t s  S w e e t e n e d  W i t h o u t  S u g a r  a n d  C h a r a c t e r iz e d  b y  F r e e d o m  f r o m  A f t e r - T a s t e .  U . S . 
P a t .  3 ,2 9 6 ,0 7 9 .  F i l e d  D e c e m b e r  9 , 1 9 6 3 . P a t e n t e d  J a n u a r y  3 , 1 9 6 7 . G r a n t e d  t o  C h a s . 

P f iz e r  &  C o .

C o lo r  K e e p e r .  Chern. ]]'eek, 1 0 0 , 5 7  ( A p r i l  2 9 , 1 9 6 7 ) .

O T C  H e m o r r h o id a l  P r e p a r a t io n s .  G r o s i c k i .  T .  S .,  a n d  K n o l l ,  K .  R . ,  . / .  A m . Pluinn. Assoc., 
N S 7 , 2 2 3 - 2 5 ,  2 3 7 - 3 8  ( M a y ,  1 9 6 7 ) .

O T C  D ia r r h e a  R e m e d ie s .  A n s e l,  H . C . ,  Ibid.. 2 1 9 - 2 2  ( M a y ,  1 9 6 7 ).

I m p r o v e m e n t s  in  o r  R e la t in g  t o  R a z o r  B la d e s . B r i t .  P a t .  1 ,0 5 0 ,2 4 4 . P u b l i s h e d  D e c e m b e r  
7 , 1 9 6 6 . G r a n t e d  t o  W i lk in s o n  S w o r d  L t d .

G l y c e r o l  E s t e r  in  C o s m e t ic  E m u ls io n s .  A t h e r t o n ,  J . ,  a n d  M a x c y ,  W .  J . ,  Drug Cosmetic Ind ., 
1 0 0 , 5 0 - 5 4 ,  1 6 2 -1 6 6  ( M a r c h ,  1 9 6 7 )

C o m p a r a t iv e  E v a l u a t i o n  o f  A n t i - B a c t e r i a l  S o a p s .  J u n g e r m a n n , E . ,  et al., J . A m . Oil Chem
ists’ Soc., 4 4 ,  2 3 2 - 3 4  ( A p r i l ,  1 9 6 7 ) .

H a ir  F i x a t i v e s  a n d  H a ir  C o n d i t i o n e r s .  I . B e r g w e in ,  K . ,  Seifen-Ole-Fetle-Wachse, 9 3 , 157  
( M a r c h ,  1 9 6 7 )  ( G e r m a n ) .

Fats and Oils

T h e  F a t t y  A c i d s  o f  D e g r a s .  P e l i c k ,  N . ,  a n d  S h ig le y .  J . W . ,  J. A m . Oil Chemists’ Soc., 4 4 , 
1 2 1 - 2 5  ( F e b r u a r y ,  1 9 6 7 ) .

M o d e r n  T e c h n o l o g y  o f  F a t s  a n d  F a t t y  P r o d u c t s .  C X I V .  R e f in in g  o f  F a ts .  K a u f m a n n ,  
H .  P . ,  M u k h e r j e e ,  K .  D . ,  Fette, Seifen, Anstrichm ittel, 6 8 , 8 9 6 - 9 0 7  ( N o v e m b e r ,  1 9 6 6 )  ( G e r 
m a n ) .

T h i n - L a y e r  C h r o m a t o g r a p h y  in  t h e  S t u d y  o f  N a tu r a l  W a x e s  a n d  T h e i r  C o n s t i t u e n t s .  H o l 
l o w a y ,  P . J . ,  a n d  C h a lle n ,  S . B . ,  J . Chromatog., 2 5 , 3 3 6 - 4 6  (1 9 6 6 ) .

E m u ls i f ia b le  D e r iv a t i v e s  o f  N a tu r a l  W a x e s .  U . S . P a t .  3 ,2 5 7 ,3 2 9 .  F i l e d  N o v e m b e r  1 3 , 1 9 6 1 . 
P a t e n t e d  J u n e  2 1 , 1 9 6 6 . G r a n t e d  t o  A m e r ic a n  C h o le s t e r o l  P r o d u c t s ,  I n c .

M o d e r n  T e c h n o l o g y  o f  F a t s  a n d  F a t t y  P r o d u c t s .  C X I I I .  F a t  R e f in in g .  K a u f m a n n ,  H . P .,  
a n d  M u k h e r je e ,  K .  D . ,  Fette, Seifen, A nstrichm ittel, 6 8 , 6 5 1 - 5 9  ( A u g u s t ,  1 9 6 6 )  ( G e r m a n ) .

N a t u r a l l y  O c c u r r in g  W a x e s .  I V .  A  N e w  T y p e  o f  B r a n c h e d  P a r a ff in s  f r o m  t h e  H o n e y b e e  
W a x .  S t r o n s k y ,  K . ,  S t r e ib I , M . ,  a n d  S o r m , F . ,  Collection Czech. Chem. C om m vn ., 3 1 ,  4 6 9 4 - 7 0 2  
( D e c e m b e r ,  1 9 6 6 )  ( G e r m a n ) .
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S t u d ie s  o n  th e  F o r m a t i o n  o f  H y d r o c a r b o n s  in F a t t y  A c i d s  a n d  F a t t y  A c i d  E s t e r s  I r r a d ia t e d  
w it h  U V  R a y s .  L u c k ,  H . ,  et at., Fefte, Seifen, Anstrichm ittel, 68, 1 0 3 0  3 7  ( D e c e m b e r ,  1 9 6 6 )  
( G e r m a n ) .

S h o r t  C h a in  F a t t y  A c i d s  ( B e lo w  C i2) o f  H u m a n  S k in  S u r fa c e  L i p i d s .  K e l l u m , R .  E . ,  J . 
Invest. Dermatol., 4 8 ,  3 6 4 - 7 1  (A p r i l ,  1 9 6 7 ) .

A u t o m a t e d  G r a d i e n t - E lu t i o n  C o lu m n  C h r o m a t o g r a p h y  o f  L ip id s .  N e ls o n ,  G . J . ,  J . A m .
Oil Chemists' Soc., 4 4 , 8 6 - 9 4  ( F e b r u a r y ,  1 9 6 7 )

H u m a n  S e b a c e o u s  G la n d  L ip id s .  K e l lu m . R .  E . ,  Arch. Dermatol., 9 5 , 2 1 8 - 2 0  ( F e b r u a r y ,  
1 9 6 7 ) .

M e t e r i n g  P u m p s . V e t t e r ,  G . ,  a n d  H e in s o h n , F . .  Brit. Chem. E ng., 11, 1 3 6 5 - 6 9  ( N o v e m b e r ,
1 9 6 6 )  .

A p p a r a t u s  f o r  P r e p a r a t io n  o f  A i r  F r e e  D is p e r s io n s .  C a r a n g e lo ,  S ., a n d  F in e .  J . ,  Rev. Sci. 
Instr., 3 7 , 1 7 3 3  ( D e c e m b e r ,  1 9 6 6 ) .

C o n t in u o u s  E m u ls i f i c a t io n .  E . G e r .  P a t . 4 9 ,6 1 2 . P u b l is h e d  A u g u s t  2 0 , 1 9 6 6 . G r a n t e d  t o  
F r e id r i c h  T u r n h e im  a n d  R u d o l f  O p i t z .

W a t e r - i n - O i l  E m u ls io n s .  F r . P a t . 1 ,4 4 3 ,6 7 7 . P u b l is h e d  J u n e  2 9 , 1 9 6 6 . G r a n t e d  t o  F a r b e n -  
f a b r ik e n  B a y e r  A .G .

L a b o r a t o r y  A p p a r a t u s  a n d  E q u ip m e n t .  E d w a r d s ,  J . K . P . ,  Pract. M aintenance and Cleaning, 
5 , 2 4 - 2 5  ( M a r c h ,  1 9 6 7 ) .

S ix  T i p s  o n  P r o c e s s in g  D r y  P a r t i c l e s .  B u l l o c k ,  H . L . ,  Chem. Eng., 7 4 , 1 8 6 - 8 8  (A p r i l  2 4 , 1 9 6 7 ) .

F i n e - P a r t i c l e  T e c h n o l o g y  in  t h e  C h e m ic a l  P r o c e s s  I n d u s t r ie s .  I .  L ie b e r m a n , A . ,  Ib id ., 9 7 -  
1 02  ( M a r c h  2 7 , 1 9 6 7 ) .

F in e - P a r t i c l e  T e c h n o l o g y  in  t h e  C h e m ic a l  P r o c e s s  I n d u s t r ie s .  I I .  L ie b e r m a n , A . ,  Ibid., 
2 0 9 - 1 8  ( A p r i l  1 0 , 1 9 6 7 ) .

F i n e - P a r t i c l e  T e c h n o l o g y  in  t h e  C h e m ic a l  P r o c e s s  I n d u s t r ie s .  I I I .  Ibid., 1 6 3 - 6 6  ( A p r i l  2 4 ,
1 9 6 7 )  .

R e a c t i o n  K i n e t i c s  in  a  F lu id iz e d  B e d .  E a s t b u r n ,  F . J ., Dissertation Abstr., 2 7 , P a r t  B :  1 8 9 4 B  
( D e c e m b e r ,  1 9 6 6 ) .

S im u la t io n  o f  F r a c t i o n a l  L i q u i d - L i q u i d  E x t r a c t i o n  P r o c e s s e s . B e lt e r ,  P . A . ,  Ind . Eng. Chem., 
5 9 , 1 4 -2 1  ( M a r c h ,  1 9 6 7 ) .

Packaging

T h e  Q u a l i t y  o f  P la s t i c  P a c k a g in g  f o r  E d ib l e  O ils . O s t r i c - M a t y a s e v i c ,  B ., a n d  M a r k o v i c ,  V . ,  
Rib. Ital. Sostanze Grasse, 4 3 , 1 0 4 - 0 6  ( 1 9 6 6 )  ( I t a l i a n ) .

B a s i c  C o n s id e r a t io n s  o f  C o s m e t ic  P a c k a g in g .  K n o f lc r ,  L . ,  Specialities , 3 , 1 0 - 1 5  ( A p r i l ,  1 9 6 7 ) . 

S t o r a g e  T e s t i n g  in  t h e  C o s m e t i c  I n d u s t r y .  M a u s n e r ,  J . J . ,  Ibid., 3 - 9  ( A p r i l ,  1 9 6 7 ) .

N e w  B id  in  A e r o s o l s .  Chem. Week, 100, 5 7  ( M a y  1 3 , 1 9 6 7 ) .

P a c k a g in g  in  t h e  P e r f u m e r y  &  A ll ie d  T r a d e s .  L X X I .  A  N e w  A . B .C .  G u id e  o f  P a c k a g in g  
P a p e r s . I I .  D a y ,  F . T . ,  Perfumery Essent. Oil Record, 5 8 , 1 1 9 - 2 4  ( F e b r u a r y ,  1 9 6 7 ) .
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T h e  I s s u e s  W e  F a c e  in  C a r r y in g  O u t  t h e  F a ir  P a c k a g in g  a n d  L a b e l in g  A c t .  G o o d r i c h ,  W .  W .,  
FD A Papers, 1 , 1 2 - 1 6  ( M a r c h ,  1 9 6 7 ) .

F D A  P r o p o s e s  L a b e l l in g  G u id e s  f o r  A n a lg e s ic s .  Advertising Age, 3 8 , 1, 6 1  (A p r i l  10, 1 9 6 7 ).

T h e  Y o u t h  M a r k e t  f o r  C o s m e t ic  P a c k a g in g .  D a v is ,  D . A . ,  Drug Cosmetic Ind ., 1 0 0 , 4 2 - 4 3 ,  

1 6 8 -6 9  ( A p r i l ,  1 9 6 7 ) .

E x t e n s io n  N o z z le s  o n  A e r o s o l s .  D a t e r ,  J . ,  Aerosol Age, 1 2 , 4 0 , 1 1 0  ( M a r c h ,  1 9 6 7 ) . 

C o n t a i n e r  F i l l .  W o ls k i ,  E . E . ,  Ibid., 3 1  ( A p r i l ,  1 9 6 7 ) .

C h e c k i n g  t h e  C r im p  o f  G la s s  A e r o s o ls .  B u d z i le k ,  E . ,  Ibid., 3 4 , 3 7 , 4 0  ( A p r i l ,  1 9 6 7 ).

M i x t u r e s  o f  A e r o s o l  P r o p e l la n t s  U s e d  in  th e  U .S .A .  B e r g w e in ,  K  , Seifen-Ole-Fette-Wachse, 
9 3 , 9 5 - 9 6  ( F e b r u a r y ,  1 9 6 7 )  ( G e r m a n ) .

T h e  A p p l i c a t i o n  o f  P h a r m a c e u t i c a l  P r o d u c t s  in  A e r o s o l  F o r m . Ibid., 1 9 7 -9 8  ( M a r c h ,  1 9 6 7 ) 
(G e r m a n ) .

P a c k a g i n g  C r i t iq u e .  M i c h e l l ,  J . N . ,  Detergent Age, 3 ,  5 7  ( F e b r u a r y ,  1 9 6 7 ) .

F l e x i b l e s  N o w  " B u i l t ”  t o  F i t  Y o u r  N e e d s . H a n n ig a n , K .  J . ,  Food Eng., 3 9 , 6 8 - 7 1  ( M a r c h ,  
1 9 6 7 )

R ig i d s  B o a s t  S t y l e  a n d  P e r fo r m a n c e .  Ibid., 8 6 - 8 7  ( M a r c h ,  1 9 6 7 ).

A  N e w  B r e e d  o f  A e r o s o l  “ C a n s . ’ ’ Drug Cosmetic Ind ., 1 0 0 , 4 2 - 4 3 ,  1 7 0 - 7 2  ( M a y ,  1 9 6 7 ) .

N e w  A s p e c t  o f  t h e  U s e  o f  P la s t i c  M a t e r i a l  f o r  C o s m e t ic s .  L o c u t y ,  P . ,  A?n. Perfumer Cos
metics, 8 2 , 2 9 —31 ( M a y  1 9 6 7 ) .

I n v e s t i g a t io n  o f  t h e  H a z a r d s  o f  U n c o a t e d  G la s s  A e r o s o l  C o n t a in e r s .  Z ie g le r ,  H . ,  Ibid., 3 3 - 3 7  
( M a y ,  1 9 6 7 ) .

P a c k a g in g  in  t h e  P e r f u m e r y  a n d  A l l i e d  T r a d e s .  P a r t  L X I I 1 .  A  N e w  A . B .C .  G u id e  o f  
P a c k a g in g  P a p e r s — P a r t  I V . D a y ,  F . T . ,  Perfumery Essent. Oil Record, 5 8 , 2 5 6 - 5 9  (A p r i l ,  
1 9 6 7 ) .

’6 7 :  A  B ig g e r  H o r n  o f  P l e n t y  f o r  P a c k a g e r s .  Mod. Packaging, 4 0 , 1 2 2 - 2 7 ,  3 1 9 , 3 2 2  (A p r i l ,  
1 9 6 7 ) .

S h r in k  P a c k a g in g  T a k e s  a  N e w  D i r e c t i o n .  Ibid.. 1 2 8 - 1 3 0  ( A p r i l ,  1 9 6 7 ).

F l e x i b l e  P a c k a g i n g :  S o m e t h in g  f o r  E v e r y t h i n g .  Ib id ., 1 3 6 -4 0 ,  2 8 1 , 2 8 3  ( A p r i l ,  1 9 6 7 ) . 

W h a t  D o e s  P a c k a g in g  R e a l l y  C o s t ?  Ib id ., 9 0 - 9 3  ( M a y ,  1 9 6 7 ) .

L a b o r a t o r y  T e c h n i q u e  f o r  A e r o s o l s .  S o k o l ,  H .  Z . ,  Ibid., 1 8 4 - 8 5 ,  1 8 8 - 9 0  (A p r i l ,  1 9 6 7 ) . 

T u b e s :  A im i n g  f o r  B ig g e r  M a r k e t s .  Ibid., 9 8 - 1 0 3  ( M a y ,  1 9 6 7 ) .

P r o p e r t ie s  o f  I o n o i n e r s :  C o a t in g s .  B r o u s s a r d ,  J . P .,  Ib id ., 1 5 7 -6 1  ( A p r i l ,  1 9 6 7 ) . 

H i g h -P e r f o r m a n c e ,  L ig h t w e ig h t  D r u g  C o n t a in e r .  Ibid., 1 3 6 -3 7  ( A p r i l ,  1 9 6 7 ) .

Perfumes and Essential Oils

E s s e n t ia l  O ils  a n d  R e la t e d  P r o d u c t s .  G u e n t h e r ,  E .,  et at., A nal. Chem. 3 9 , 4 8 R - 6 8 R  (A p r i l ,  
1 9 6 7 ) .

P e r fu m in g .  S fir a s , J . ,  P arfum ., Cosmet., Savons, 10 , 6 - 9  ( J a n u a r y ,  1 9 6 7 )  ( F r e n c h ) .
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T h e  G a m u t  o f  P e r f u m e  N o t e s .  I I I .  B i l l o t ,  M . ,  Soap, Perfum ery Cosmetics, 4 0 , 2 4 1 - 4 6  (A p r i l ,  
1 9 6 7 ) .

P e r f u m in g  o f  A e r o s o l s .  P i lz ,  W . ,  Aerosol Age, 12 , 2 4 - 2 6 ,  1 07  ( M a r c h ,  1 9 6 7 ) .

P e r f u m i n g  o f  A e r o s o l s .  P i lz ,  W . ,  Ib id .,  4 3 , 4 6 , 1 1 5 - 1 6  ( A p r i l .  1 9 6 7 ) .
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Emulsion
Stability
Problems?
Try
PROMULGEN
a powerful nonionic emulsifier with effective 
emollient properties—superior to fatty 
acid esters — resistant to hydrolytic agents 
and high salt concentrations over a wide 
temperature and pH range.

FOR STABLE O/W  
SYSTEMS
only three basic components required: 
PROMULGEN, water and a mineral 
hydrocarbon (mineral oil, petrolatum 
and/or wax) — emulsion consistency 
adjustable by increasing or decreasing 
water content and adding appropriate 
hydrocarbon.

RESULT?
lustrous white lotions or creams that will 
not dry out, cake or harden. Your 
antiperspirant, astringent, deodorant, 
depilalory or therapeutic preparation 
will retain its stability, functional 
effectiveness and attractive appearance.

Product Bulletin on Request.

R O B IN S O N  W A G N E R  CO., IN C .
628 Waverly Avenue 
Mamaroneck, New York
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The Thirteenth Literature Award

The Thirteenth Literature Award of the Society of Cosmetic Chem
ists was awarded to Dr. John B. Speakman, Professor Emeritus of Leeds 
University, England. The presentation was made at the Literature 
Award Luncheon on M ay 2, 1967, at the Americana Hotel in New York 
City.

The award consists of a scroll and an honorarium of $1000. In pre
senting the award Henry Maso, President of the Society of Cosmetic 
Chemists, read the following citation: “ The Society of Cosmetic Chem
ists presents to John B. Speakman, D.Sc., F .I.C ., F .T .I., the Literature 
Award for 1966 for his many contributions in the field of protein fiber 
research and, in particular, for his investigations concerning the chemical 
reactivity of keratin and its relationship to permanent waving of the 
hair. His work is considered an outstanding contribution to Cosmetic 
Science.”
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John B. Speakman, D.Sc., 
F.I.C., F.T.I.

A Eulogy by M ilton H arris , Ph .D .*

It is a pleasure to have the opportunity to join my friends and col
leagues on this important occasion. Over the years it has been my 
privilege to take part in a number of these award ceremonies but none 
have given me more pleasure nor have filled me with more nostalgia.

It was some 30 years ago when as a young chemist embarking on a 
career in the science of fibers that I had the privilege to make my first 
trip to Europe. This was a memorable trip from a number of points of 
view. First, I was on my honeymoon and second, I had the opportunity 
to visit Leeds University, the fountainhead of wool and keratin research. 
Since Mrs. Harris isn’t here today I suppose I can safely say that the 
latter was the highpoint of the trip.

M ost of my visit to Leeds was spent with Professor Speakman who 
was then the grand old man of wool science— I think he was approxi
mately 34 or 35 years old. Perhaps what I remembered most about my 
visit, in addition to the wonderful stimulation, was the comment when 
I told him I was very much interested in the research of wool and hair. 
His reply (with tongue in cheek which he does very well) was, “ Young 
man why do you want to go into research of wool when we know all 
about it?” Actually from the point of view of the knowledge of the 
day he was probably correct. However the effect of that polite needling 
and leg pulling, plus the inspiration and stimulation of the visit, put 
me in the position of a famous car rental service— I just had to try 
harder.

Since that first visit I have made approximately 100 visits 
abroad and over the years I have kept in contact with Dr. Speakman 
and have also followed the progress of his work. And now some 300 
papers and 50 patents later, he might still repeat his first remark to 
me. But somehow, proud as he is about these contributions, and 
indeed we are honoring him for these today, there are other accomplish
ments of which I am sure he is equally proud.

* C h a ir m a n  o f  t h e  B o a r d ,  A m e r ic a n  C h e m ic a l  S o c i e t j r
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First, he has been a leader and developer of some of the most im
portant ingredients of modern society, the educated man, the teacher, 
and the scientific researcher. W ith some 75 advanced degree students 
and countless others, his record is unsurpassed in the field of textile 
education. I doubt if there is a major school or research organization 
concerned with wool or hair that has not been a beneficiary of some of 
these people. As a matter of fact, a research organization which bears 
a familiar name, the Harris Research Laboratories, is the proud pos
sessor of five of his Pli.D. students.

Perhaps I should mention this with fear and trepidation because 
today there exists an emotion-packed international problem called the 
“brain drain” in which the United States is usually cast as the villain. 
Actually the United States was the beneficiary of Professor Speakinan’s 
work and many of his students before anyone ever heard of the politically- 
sensitive term called the “brain drain.” Nonetheless, we will be 
prudent today and speak softly— we would not like to send our honored 
guest back to his native land and have him be received as something less 
than a conquering hero.

Without digressing, I do want to submit that the world needs more of 
this type of “ brain drain.” In a world of constant strife and poor or no 
communications in many areas, we in the field of science can proudly 
point to continued and objective dialogues in many areas and at all 
levels. In the long run it is my sincere belief that the pattern we are 
setting in the area of science will become the pattern for international 
communications between countries.

In addition to his contributions in the field of education, his work, 
as well as that of his students has had a profound effect on two major 
industries with which many of those here today have been associated; 
the cosmetic industry and the textile industry. Such developments as 
permanent waving, setting and hair dyeing in the cosmetic industry 
and shrink proofing, bleaching, dyeing and many other finishing processes 
in the textile industry find some roots in much of his work.

It is not too many years ago that the cosmetic industry was a purveyor 
of witches brews and nostrums. Nor was it too many years ago that 
the textile industries were largely family-held craft organizations devoid 
of science as we know it today. Today they are gigantic industries 
which boast of large research and development organizations that 
compare in scientific and technological sophistication with many 
modern industries. We as technical people can be justly proud of them
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and in honoring Professor Speakman we are recognizing one of the 
pioneers who has made this possible.

One of the assignments of the speaker for the medalist is to present 
a sort of “obituary.” In spite of his busy and productive life this is 
going to be a relatively easy task. He was born in Manchester and 
educated in Manchester. The rest of his working life was spent at 
Leeds University in many capacities. He has been a lecturer in textile 
chemistry, reader in textile chemistry, professor of textile industries, 
and emeritus professor. In addition, he has been president of the 
Textile Institute as well as of the Bradford Textile Society.

His awards and recognitions have been many. These include the 
Warner Memorial Medal, the Worshipful Company of Dyers Research 
Medal (three times), the Perkin Medal and honorary fellowship of the 
Textile Institute. In addition, he has been recognized in France, 
Germany, and now in the United States. In 1963 he was recognized 
with the C.B.E.

I have frequently said that nothing is dearer to the hearts of the 
worker in the field of science than the respect, the esteem, and the 
admiration of his peers and colleagues. Professor Speakman, you 
would be less than human if you were not proud and thrilled on this 
occasion. But I want you to know that we are equally proud and 
thrilled to have this opportunity to recognize your accomplishments 
and contributions and it is in this spirit that we are gathered here today.
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1966 Literature Award 
Acceptance Address

P r o f e s s o r  J .  B .  S p e a r m a n *

The news that I was to be the recipient of the 19(H) Literature 
Award of the 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  came as a great and very 
pleasant surprise, and I am deeply conscious of the honor which the 
Society has conferred upon me. Great as is my own delight, it would 
have given even greater pleasure to two old friends of mine, Mr. William 
and Hugh MacDonald, now deceased, who may be known to some of 
you as the founders of MacDonald steam waving. It was through them 
that I came to take an interest in permanent waving processes. Hugh 
MacDonald was a practicing hairdresser in Inverness, who enlisted the 
help of his brother, William, a graduate in mathematics of the University 
of Aberdeen, in the development of a steam-waving process shortly 
after the end of World War I. In this they were so successful that the 
manufacture of the machines was soon transferred to London, and 
showrooms were opened in Regent Street in the West End. By this 
time Mr. William had abandoned mathematics for a business career, 
but he satisfied his scientific interests by following the progress of 
research on human hair and related fibers, such as wool. Unknown to 
me, he was taking a special interest in our work on one of the finishing 
processes of the wool textile industry, because of its close similarity to 
his method of permanent waving.

The process is that of “blowing” or “decatizing,” in which the 
scoured wool cloth is stretched to the desired width, dried, and then 
w'ound with a cotton wrapper onto a perforated roller through which 
steam is blown for a few minutes. Unlike stretched and dried cloth, 
which would return to its original width on being released in cold water, 
the stretched, dried, and steam ed  cloth does not, and the similarity to 
permanent waving is obvious. The chemical mechanism of the setting 
(fixation) process was investigated, and by 1933 it had been shown that 
the permanent set which strained wool fibers acquire in steam or boiling 
water is due to two consecutive intramolecular reactions: disulfide
bond breakdown, which dissipates stress, followed by linkage rebuilding, 
which fixes the relaxed structure in the strained configuration. In the

* P r o fe s s o r  E m e r it u s ,  L e e d s  U n iv e r s i t y ,  E n g la n d .



light of this knowledge, low-temperature setting was an obvious pos
sibility, especially as the first of the reactions, disulfide bond breakdown, 
can be carried out so easily by a multitude of reagents at ordinary 
temperatures.

It was at this stage of the work that I first met the MacDonald 
brothers. They arrived at the University without warning, explained 
that, as makers of permanent waving machines, they had been in
terested in our work on high-temperature setting, and foresaw that we 
might develop low-temperature methods of setting. The advent of 
such methods would destroy their business as machine makers and they 
must, therefore, be the first to develop them. This was the beginning 
of a long period of collaboration, in which we were joined by Dr. N. H. 
Chamberlain, and by the end of 1934 the first patent applications for 
low-temperature permanent waving had been lodged in England. One 
of these was based on the use of reducing agents to promote disulfide 
bond breakdown, followed by treatment with oxidizing agents to reform 
disulfide bonds and thus fix the relaxed structure in its new configura
tion. This early emergence of processes for permanently waving hair 
in the cold is due principally to the remarkable foresight of William  
MacDonald, and it affords an excellent illustration of the advantages 
which accrue from having at least one person within an industry who is 
able and willing to take an interest in developments outside his own 
specialized field.

But this is not the only, or even the main, reason for the respect in 
which I hold the MacDonald brothers. W hat this is will be clear from 
the following experience. During the early part of their career as 
makers of permanent waving machines, they had made many friend
ships among professional hairdressers, who were intended to have the 
exclusive use of the new methods of cold permanent waving. The 
production of “home-perm” outfits was never contemplated, and it was 
only when what is now one of the largest producers of such outfits sought 
a license to use the processes, that the MacDonalds realized the full ex
tent of the danger to which they had exposed the professional hairdresser. 
After some days’ consideration, they informed the firm that they 
could not grant a license, although they realized that this could not 
prevent the marketing of home-perm outfits, since only the individual 
user could be charged with infringement, but it was impossible for them 
(the MacDonalds) to profit from what they then believed would be the 
distresses of their friends, the professional hairdressers. The matchless
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integrity which compelled so quixotic a rejection of riches will, I hope, 
excuse my devoting so much of this address to those friends of earlier 
days.

When the first of the cold permanent waving processes was invented, 
knowledge of the constitution and reactivity of keratin was still very- 
p r im it iv e . It could be summarized in the statement that fibers like 
wool and hair consist of long, folded polypeptide chains with salt and 
cystine linkages between them. During the past 35 years, however, 
there have been great advances in understanding, based on the use of 
new techniques such as electron microscopy and chromatographic 
methods of amino-acid analysis, but without any fundamental changes 
in the methods of permanent waving. These are still based on re
duction, followed by oxidation, and it is important to inquire why the 
new knowledge has found so little industrial application. For this 
purpose, different developments will be considered in turn.

A m i n o - A c i d  A n a l y s i s

The first complete amino-acid analyses of keratin became available 
in 1955 (1), but the knowledge was not as useful as was once expected, 
because earlier evidence that keratin is not homogeneous was reinforced 
by the results of electron microscope studies. The latter revealed the 
existence of ordered (crystalline) microfibrils embedded in a disordered 
(amorphous) matrix, and during the past decade much effort has been 
given to the fractionation of keratin, identification of the histological 
origin of the fractions, and to their amino-acid analysis. The most 
usual method of experiment has been to oxidize cystine cross linkages 
into cysteic acid side chains, to extract the oxidized keratin with dilute 
ammonia, and then fractionally precipitate the extracted proteins with 
acid. There is evidence to link the two main fractions with microfibrils 
and matrix, and some of the differences in composition are given in 
Table I (2).

The fact that the two fractions differ so greatly in content of cystine, 
lysine, and serine, all of which are now known to be involved in high- 
temperature setting reactions, is one of the reasons why early X -ray  
studies of fibers set at high temperatures showed such a difference in 
rate of response of the ordered and disordered regions. Because of 
this difference in rate of response, and also of rate of loss of set during 
relaxation in steam or boiling water, it became clear also that no exact 
understanding of the chemical mechanism of setting with different re
agents could be obtained from dimensional changes alone. It was
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T a b l e  I

P e r c e n t a g e  o f  T o t a l  N it r o g e n

F r a c t i o n
C y s t e i c

A c id L y s in e A r g in in e S e r in e

a - k e r a t o s e  ( m ic r o f i b r i ls ) 3 .7 2 4 . 6 0 20.8 6 . 7 0
/ ¡ - k e r a t o s e  ( m a t r i x ) 1 4 .5 1.0 .3 1 9 .0 9 . 7 0

Astbury who stressed the need to supplement the measurement of 
dimensional changes by X -ray examination, his most striking evidence 
being that a supercontracted fiber might give a disordered /3-photograph, 
the supercontraction in such a case being due to disorientation of /3- 
crystallites and not to loss of set by transformation of /3-keratin (set 
keratin) into «-keratin. So far as I am aware, corresponding X-ray  
and dimensional studies of fibers (a) set at low temperatures and (b) 
afterward relaxed in boiling water have not been made. This is unfor
tunate, because a clear understanding of the fate of both the crystalline 
and amorphous regions in low-temperature setting is essential as a basis 
for the development of improved processes.

A mino-A cid Sequence in  K eratin  Fractions

The slow growth of fundamental knowledge, as well as delay in 
using what is available, is a more serious barrier to technical advance. 
All possible support should be given to determinations of the amino-acid 
sequence in the various fractions of keratin, because until this informa
tion is available there can be no constructive study of improved methods 
of cross-linking keratin, which must be the basis of improved methods 
of cold permanent waving. To see how imperfect is our present knowl
edge we need only ask why it has so far been impossible to set strained 
fibers with alkalies at low temperatures, using conditions which promote 
the formation of lanthionine cross linkages, when such setting is possible 
with potassium cyanide according to the following reaction scheme:

R — S — S -  R  +  K C X  —  R -  S K  +  R  S C X  R — S -  R  +  R C X S

It seems unlikely that the answer is connected with the fact, which has 
emerged from recent work on the amino-acid sequence in wool keratin
(3), that certain of the peptide bonds are highly sensitive to attack by 
alkalis. This knowledge does, however, suggest that some advantage 
may be found in using neutral or mildly acidic linkage-rebuilding agents 
with reduced keratin in the conventional low-temperature permanent
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T a b l e  11

P e r c e n t a g e  R e d u c t i o n  in  R e s is t a n c e  
t o  2 5 %  E x t e n s io n  in  W a t e r

R e a g e n t

R e d u c e d
F ib e r s

R e d u c e d  a n d  
O x id iz e d  F ib e r s

M e s o x a ld e h y d e 3 3 . 3 1 4 .X

D e h y d r o a s c o r b i c  a c id 3 3 . 1 1 3 .0
I’ e n t a n - 2 : 3 : 4 - t r io n e 3 1 . 1 1 2 .9

C y c l o p e n t a n - 1 :2 :3 - t r i o n e 3 1 . 1 - 0 . f i

waving process. How effective these agents are will be seen from the 
results of Table II (4). The fibers were first reduced with thioglycollie 
acid (M ) at pH 4.55 and 25 °C for twenty-four hours, washed overnight 
in running water, and then treated with a 2 .5 %  solution of a vicinal 
tricarbonyl compound at 2 5 °C.

I n t e r n a l  P o l y m e r i z a t i o n

As a direct consequence of the lack of knowledge of the amino-acid 
sequence in the keratin proteins, and the difficulty of making a construc
tive attack on cross-linking problems, much attention has been given to 
the synthesis of polymers inside animal fibers as a means of modifying 
their properties. Many methods have been evolved, usually for use 
with vinyl compounds, but in the case of permanent waving they are 
commonly associated with two disadvantages, swelling of the fibers and 
a reduction in the affinity for water; both of which harm the feel. 
Hydrophilic polymers are clearly desirable, and it is interesting that an 
aqueous solution of reductone (10% ), wrhich is slightly acidic, poly
merizes inside wool fibers at 25 °C without any assistant (4). Although 
the polymer is hydrophilic, the resistance of the fibers to 2 5%  extension 
in water can be increased by as much as 54% . Compounds of this 
general type are likely to find important uses in modifying the properties 
of keratin, at least until the results of more systematic studies of cross 
linking become available.

S u r f a c e  D e p o s i t s  o f  P o l y m e r

More important than the foimation of polymers inside keratin fibers 
at the present time, is the application of preformed polymers from 
solution to the surface of the fibers for the purpose of improving appear
ance and feel. Rapid systematic progress in this field is possible with 
the Stereoscan— the Cambridge scanning electron microscope. It cer-
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Figure 1. E le c t r o n  m ic r o g r a p h  o f  u n t r e a t e d  c e l lu lo s e  a c e t a t e  s ta p le  f ib e r .

tainly reveals some surprising facts, as the accompanying electron 
micrographs of cellulose acetate staple fiber show (5). The untreated 
fibers (Fig. 1) are smooth, but their feel is most unpleasant, whereas the 
treated fibers (Fig. 2) have a soft, vicuna-like feel in spite (perhaps, 
because) of the fact that the surface deposit of silicone is irregular. By  
means of the Stereoscan the extent to which feel is influenced by the 
nature and distribution of the deposit can be readily elucidated and the 
art transformed into an applied science.

H ydrophobic Sid e-C hains

Proteins like zein, which are rich in hydrophobic side chains, are 
remarkable in being soluble in aqueous propanol. Although the com
plete amino-acid analyses of wool, which were obtained in 1955 (1), 
revealed the presence of a high proportion of acids with hydrophobic 
side chains, as shown in 'Fable III, little use has been made of the infor
mation.
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Figure E le c t r o n  m ic r o g r a p h  o f  c e l lu lo s e  a c e t a t e  s ta p le  f ib e r  t r e a t e d  w ith  
a  s u r fa c e  d e p o s i t  o f  s i l i c o n e

It was only in 1959 (6) that wool fibers were found to be m ore  
resistant to extension in water than in »-butanol saturated with water, 
and further study of the action of aqueous alcohols on wool and hair 
has since shown that the maximum weakening is given by an aqueous 
solution of »-propanol (45%  w /w ) (7). The weakening, which is 
associated with enhanced swelling, is clearly analogous to the dissolu
tion of zein by aqueous propanol, and is presumably due to the action 
of the alcohol molecules in associating with the hydrophobic side 
chains of the fiber and reducing the cohesion between them. This 
unexpected behavior of aqueous alcohols has some bearing on solvent- 
assisted methods of dyeing keratin at low temperatures, and further 
work has revealed other new media for increasing the swelling and 
accessibility of wool and hair to different reagents (7). The available 
media cover a wide range of conditions: aqueous propanol (45%  w/w) 
and aqueous formamide (89%  w w) are neutral, aqueous pyridine (54%  
w w) is weakly alkaline (pH S.3), and aqueous trichloroacetic acid, or, 
better, a solution of the acid in aqueous propanol (50%  w/w ) is acidic.
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T a b le  1 1 1

A m i n o - A c i d

6 4 s  M e r in o  W o o l
( N i t r o g e n  C o n t e n t  a s  a P e r c e n t a g e  

o f  T o t a l  N i t r o g e n  in  W o o l )

A la n in e 4 . 1 2
V a l in e 4 . 1 6
L e u c in e 5 .8 5
¿ s o -L e u c in e 2 . 4 4
P h e n y la la n in e 2.12

With these additions to the list of available swelling agents for keratin, 
it should be possible to ensure access of almost any type of reagent to 
the fine structure under conditions that ensure optimum reactivity. 
Similarly, means are now available for introducing fatty and waxy 
substances into parts of the structure of animal fibers that have not 
hitherto been accessible, and thus ensuring their retention under the 
different conditions which prevail in, for example, subsequent washing. 
New methods of softening, tinting, and perfuming both intact and 
damaged fibers must now be expected to emerge from the systematic 
use of mixed solvents as media for the introduction of both inert and 
reactive compounds.
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Dr. Sophie Plechner and Mrs. 
Eunice T . Miner Honored by SCC

The 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  honored Dr. Sophie Plechner at 
a recent advisory committee meeting. Henry Maso, President of the 
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 , presented Dr. Plechner with an en
graved plaque in appreciation for her many years of service on the ad
visory committee.

Mrs. Eunice T. Miner, Executive Director of the New York Academy 
of Sciences, was presented with an engraved plaque in appreciation for 
her assistance, guidance, and service to the 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  at its semiannual meeting in New York. Following a talk in which 
Robert Kramer described Mrs. Miner’s extensive work with the Society, 
Henry Maso, President of the 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 , pre
sented the plaque.

D r . S o p h ie  P le c h n e r  ( l e f t )  o f  C a r t e r - W a l la c e ,  M r s .  E u n ic e  M i n e r  ( l e f t )  o f  t h e  N e w  Y o r k  
I n c . ,  r e c e iv e s  a  p la q u e  f r o m  M r .  H e n r y  M a s o ,  A c a d e m y  o f  S c ie n c e s  r e c e iv e s  a  p l a q u e  f r o m  
P r e s id e n t  o f  t h e  S o c ie t y  o f  C o s m e t ic  M r . H e n r y  M a s o ,  P r e s id e n t  o f  t h e  S o c ie t y  

C h e m is t s  o f  C o s m e t ic  C h e m is t s
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1966 Survey of Professional 
Background and Achievement of 

Scientists in the Cosmetic Industry

M IT C H E L L  L. SC H LO SSM A N , PAUL T H A U , and 
E M A N U E L  T R IC O T  I

Introduction

Professional surveys have attained long-standing recognition by 
large national scientific groups such as the American Chemical Society 
and the National Science Foundation as a means of improving the pro
fessional and economic status of their respective memberships.

In September, 1963, the New York Chapter of the Society of  C os
metic Chemists initiated the first survey of this type in our industry. 
This pioneering effort was well received by its membership. The initial 
survey was reviewed in the interim and expanded to cover the national 
membership of the Society of C osmetic C hemists.

In M ay, 1966, some 1075 questionnaires were mailed to members of 
the Society of C osmetic Chemists. Questionnaires returned by 534 in
dividuals were used for the statistical analyses presented in this report. 
Respondents to this survey represented approximately 5 0 %  of the mem
bership. Respondents to the 1966 survey were asked to list their salary 
with other important information about their training and employment. 
This data was analyzed in a preliminary way by the committee and tabu
lations and correlations were made possible by employing the services of 
Raidy Research, Inc., a data-processing firm.

Hopefully, this will provide a more complete and accurate profile 
of our membership in comparison with other scientific organizations.

R esults 

S a la ry  F a ctors

In 1966, the median basic annual salary rate of those responding 
was between $12,000 to $15,000. Salaries ranged from $9000 or less in 
the lowest decile to $25,000 or more for respondents in the highest dec
ile. The gross annual salary median was between $15,000 to $17,500.



According to data provided the American Chemical Society by the 
National Science Foundation, the over-all figure reported by chemists 
was $12,000 in 1966 (1).

Doctorates reported a median salary range of $17,500 to $20,000, 
Master's $15,000 to $17,500, and Bachelor’s $12,500 to $15,000. In 
comparison, the National Science Foundation’s 1966 results have 
Ph.D .’s at $1-1,000, Master’s at $11,600, and Bachelor’s at $10,500.

A  slightly higher salary range appears to exist among those report
ing income within the Middle Atlantic states, $15,000 to $17,500. On 
the geographic front, the Middle Atlantic states accounted for 4 8%  
of the total response. In general, the NSF data reported that the 
greatest proportion, 2 8%  of chemists, were from the Middle Atlantic 
states— New Jersey, New York, and Pennsylvania.

A uniform progression of salary with the number of years experience 
in the industry is evident. The median for the number of years of 
total industrial experience was thirteen to twenty years. The median 
number of years in the cosmetic industry was eight to twelve years. 
A significant correlation exists between the number of technical em
ployees supervised and the reported gross annual salary rates.

H ig h est D eg ree

Doctorates were reported as the highest degrees obtained by 2 1%  
of the respondents. Master’s degrees by 17%  and Bachelor’s degrees 
by 51% . About two-thirds of the respondents have their degree in 
chemistry or biochemistry; 17%  in pharmacy. Surprisingly, the third 
largest category was chemical engineering, with 8 % .

A g e  arid S ex

Thirty-nine per cent of the members responding were under the 
age of forty. The median age was between forty to forty-nine years of 
age. The median age of scientists who reported to NSF was thirty- 
eight, a figure that has remained constant for the past ten years (2).

The results from this data support the inference that we must find 
means of attracting younger scientists into our industry. Of the total 
number of scientists reporting to the NSF, 8 %  were women (2). Eight 
per cent of the respondents to the SCC survey were women, also.

T y p e  o f  E m p lo y e r

Forty per cent of those answering are employed by firms with more 
than 1000 employees. The median for the number of technical employ-
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1 9 6 6  C h a r a c t e r i s t i c s  o f  S c ie n t is t s  in  t h e  C o s m e t i c  I n d u s t r y

C h a r a c t e r i s t i c s N o .

A p p r o x 
im a t e

P e r c e n t 
a g e C h a r a c t e r i s t i c s N o .

A p p r o x -
m a t e

P e r c e n t 
a g e

S c ie n t i f i c  f ie ld T y p e  o f  e m p lo y e r
C h e m is t r y 3 1 3 59 P r iv a t e  in d u s t r y  o r  b u s i-
B io c h e m i s t r y 21 4 n e s s 4 5 3 8 4
P h a r m a c y 91 17 S e l f - e m p l o y e d 19 4
P h a r m a c o l o g y 8 1 O w n e r  o r  p a r t n e r 18 3
M e d i c i n e 8 1 E d u c a t io n a l  in s t i t u t io n 13 2
B io l o g y 29 5 S t u d e n t 4 i
C h e m ic a l  e n g in e e r in g 4 3 8 G o v e r n m e n t 0 0
A s s o c ia t e  d e g r e e 5 1 T r a d e  a s s o c ia t io n ,  p e r i -
N o  d e g r e e 20 4 o d i c a l  o r  n o n p r o f i t

A g e  ( m e d ia n  a g e  4 0 - 4 9 ) o r g a n iz a t io n 3 1
2 0 - 2 9  y e a r s 4 5 8 O t h e r  o r  n o  r e s p o n s e 2 4 5
3 0 - 3 9  y e a r s 1 6 8 31 W o r k  a c t i v i t y  ( m u l t ip le
4 0 - 4 9  y e a r s 1 58 3 0 r e s p o n s e )

5 0 - 5 9  y e a r s 100 19 M a n a g e m e n t  a n d  a d m in -

6 0 - 6 9  y e a r s 3 7 / i s t r a t io n  o f  r e s e a r c h

7 0  a n d  o v e r 5 1 a n d  d e v e l o p m e n t 176 33
N o  r e s p o n s e 21 4 M a n a g e m e n t  a n d  a d m in -

H ig h e s t  d e g r e e is t r a t io n  o f  o t h e r  th a n

P h . D .  o r  D .S c . 1 14 21 r e s e a r c h  a n d  d e v e l o p -

M . D . 6 1 m e n t 9 7 18
M a s t e r 's 90 17 R e s e a r c h  a n d  d e v e l o p -

B a c h e lo r 's 271 51 m e n t

L e s s  t h a n  a  B a c h e l o r ’ s 2 9 6 B a s ic  r e s e a r c h 9 6 18

N o  r e p o r t 23 4 A p p l i e d  r e s e a r c h 179 3 4

T o t a l  y e a r s  e x p e r ie n c e A n a ly t ic a l  o r  o r g a n ic

1 o r  less 8 2 r e s e a r c h 19 4

1 - 3 14 3 B io lo g ic a l  r e s e a r c h 9 2
8-12 53 10 R e p o r t  o r  o t h e r  t e c h n ic a l

1 3 - 2 0 152 2 8 w r it in g ,  e d i t in g 2 6 5

20 o r  m o r e 2 0 4 3 9 S a le s 5 9 i i

Y e a r s  c o s m e t i c s  e x p e r ie n c e T e c h n i c a l  s e r v ic e 91 17

1 o r  le ss 9 2 D e v e l o p m e n t  o r  d e s ig n 4 2 8
1 -3 41 8 P r o d u c t i o n ,  o p e r a t io n s 53 10
8-12 104 19 I n s p e c t io n ,  t e s t in g ,

1 3 - 2 0 116 22 q u a l i t y  c o n t r o l 53 10
20 o r  m o r e 101 19 C o n s u l t in g 3 7 7

N o t  in  c o s m e t i c  in d u s t r y O t h e r  a n d  n o  r e s p o n s e 51 9

d i r e c t l y 73 14

ees reported by the members was 25 to 49. The majority of partici
pants reported employment by finished goods manufacturers. Only 
4 %  of the total respondents reported employment other than in private
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M e d ia n  
S a la r y  
R a n g e  

( t h o u s a n d s )

M e d ia n  
S a la r y  
R a n g e  

( t h o u s a n d s )

H ig h e s t  d e g r e e  e a r n e d  W o r k  a c t i v i t y
B a c h e l o r ’ s $ 1 2 . 5 - 1 5 M a n a g e m e n t  o r  a d m in is t r a -

M a s t e r 's $ 1 5 - 1 7 . 5 t io n  o f  R  &  D $ 1 7 . 5 - 2 0

D o c t o r a t e $ 1 7 . 5 - 2 0 M a n a g e m e n t  o r  a d m in is t r a -
G e o g r a p h i c  l o c a t io n t io n  o f  o t h e r  t h a n  R  &  D $ 1 5 - 1 7 . 5

N e w  E n g la n d $ 1 2 . 5 - 1 5 B a s ic  " p r o d u c t "  r e s e a r c h $ 1 0 - 1 2 . 5
M i d d l e  A t l a n t i c $ 1 5 - 1 7 . 5 A p p l ie d  “ p r o d u c t ”  r e s e a r c h $ 1 2 . 5 - 1 5
L a k e  S ta te s $ 1 2 . 5 - 1 5 A n a ly t ic a l  o r  o r g a n ic I n s u f f i c ie n t

W e s t $ 1 2 . 5 - 1 5 r e s e a r c h r e s p o n s e s
A ll  o t h e r s  w e r e  in s u f f i c ie n t ly r e p r e s e n t e d . B io lo g ic a l  r e s e a r c h I n s u f f i c ie n t

X u m b e r  o f  y e a r s  e x p e r ie n c e r e s p o n s e s

. ( T i l I n s u f f i c ie n t R e p o r t  o r  o t h e r  t e c h n ic a l

i -s | r e s p o n s e s w r it in g , e d i t in g $ 1 0 - 1 2 . 5
4 - 7 $ 1 0 - 1 2 . 5 S a le s $ 1 2 . 5 - 1 5
8-12 $ 1 2 . 5 - 1 5 T e c h n i c a l  s e r v ic e $ 1 2 . 5 - 1 5
1 3 - 2 0 $ 1 5 - 1 7 . 5 D e v e l o p m e n t  o r  d e s ig n $ 1 0 - 1 2
20 o r  m o r e $ 1 7 . 5 - 2 0 P r o d u c t i o n ,  o p e r a t io n s $ 1 2 . 5 - 1 5

T o t a l  n o .  o f  e m p lo y e e s I n s p e c t io n ,  t e s t in g , q u a l i t y
L e s s  th a n  5 0 $ 1 5 - 1 7 . 5 c o n t r o l $ 1 0 - 1 2 . 5
5 0 - 9 9 $ 1 2 . 5 - 1 5 C o n s u l t in g I n s u f f ic ie n t
1 0 0 -2 9 9 $ 1 5 - 1 7 . 5 r e s p o n s e s
3 0 0 - 4 9 9 $ 1 0 - 1 2 . 5  E m p l o y e r ’ s p r in c ip a l  l i n e ( s )  o f
5 0 0 - 9 9 9 $ 1 2 . 5 - 1 5 b u s in e s s
M o r e  t h a n  1 0 0 0 $ 1 5 . 2 - 1 5 C o s m e t ic s  a n d  t o i le t r ie s $ 1 2 . 5 - 1 5

X u m b e r  o f  t e c h n ic a l P h a r m a c e u t ic a ls $ 1 5 - 1 7 . 5
e m p lo y e e s  s u p e r v is e d C h e m ic a ls ,  s u r fa c t a n t s  &

N o n e $ 1 0 - 1 2 , 5 r a w  m a t e r ia ls $ 1 5 - 1 7 . 5
1-2 $ 1 0 - 1 2 . 5 P e r fu m e s  a n d / o r  e s s e n t ia l
3 - 4 $ 1 2 . 5 - 1 5 o i ls $ 1 2 . 5 - 1 5
5 - 9 $ 1 5 - 1 7 . 5 P r iv a t e  la b e l  m a n u f a c t u r in g $ 1 5 - 1 7 . 5
1 0 - 2 4 $ 2 0 - 3 0 T e s t i n g ,  c o n s u l t in g I n s u f f i c ie n t
2 5 - 4 9 $ 2 0 - 3 0 la b o r a t o r ie s r e s p o n s e s
5 0 - 9 9  \ I n s u f f i c ie n t E d u c a t io n  a n d  a c a d e m ic I n s u f f i c ie n t
O v e r  1 0 0 / r e s p o n s e s r e s e a r c h r e s p o n s e s

industry or business. No significant trend exists between the gross
annual salary rate and the size of the firms reported. The areas of the 
greatest work emphasis appear to be in creams and lotions, hair, and 
makeup products. The median number of different firms respondents 
were employed by was three.

W o rk  A c tiv i ty

The majority of those participating in this survey reported job re
sponsibilities at the senior research level or higher. One-third of the
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respondents were involved in some form of research and development. 
The NSF survey shows that 3 9%  of the scientists reporting were in
volved in some phase of research (2).

A  high proportion of our respondents had administrative responsi
bilities. The median number of technical employees supervised by 
respondents was three to four. Management or administration was the 
best-paid work activity at a median salary range of $17,500 to $20,000 
as compared to $16,100 for chemists in management who reported in 
the 1966 NSF survey (1). It appears that about one-fifth of the re
spondents are involved in sales and/or technical service.

F rin g e  B en efits

Fifty-nine per cent reported that their employers offer educational 
cost sharing plans. Eleven per cent reported educational leave of 
absence as a fringe benefit.

S o c ie ty  P o l ic y

Several questions were posed to the membership in order to evaluate 
future policy proposals. Seventy per cent feel that the name of the 
Society accurately describes the organization as it exists today— 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 . There is evidence that a good percentage of 
people within the cosmetic industry who are qualified are not presently 
members of the Society.

Fifty per cent of the participants in this survey were in favor of the 
establishment of a correspondence course for the training of new mem
bers to our industry . Forty per cent were opposed. Fifty-four per cent 
favor the formation of a Cosmetic Research Institute; 4 6 %  were op
posed. Of those in favor, 52%  suppose that their company would finan
cially support such an institute. Sixty-seven per cent of the respon
dents feel that the Society should sponsor scholarships for graduate and 
undergraduate students working in fields related to cosmetic technology.

Forty-nine per cent favor the present three national meetings per 
year of longer duration. Finally, of the participants in the survey, 8 4%  
save their copies of the J o u r n a l  o f  t h e  S o c i e t y  o f  C o s m e t i c  C h e m i s t s .

R e f e r e n c e s

( 1 )  C h e m is t s ' s a la r ie s  c o n t in u e d  t o  r is e  in  1 9 6 6 , Chem. Eng. News. 4 5 ,  5 2 - 5 4  ( J a n u a r y  16,

1 9 6 7 ) .
( 2 )  C h e m is t s ' m e d ia n  p a y :  $ 1 2 ,0 0 0 ,  Ibid.. 4 5 ,  12 ( J a n u a r y  2 , 1 9 6 7 ) .
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An Experimental Design for 
Relating Personality to Perfumes
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S y n o p s is — F r a g r a n c e s  a re  c la s s i f ie d  a c c o r d in g  t o  p s y c h o l o g i c a l  e f f e c t s  r a t h e r  t h a n  d e s c r i p t i v e  
t e r m s . A  s y s te m  h a s  b e e n  d e v is e d  t o  s h o w  p e r fu m e  c h a r a c t e r is t i c s  in  a  g r a p h ic  f o r m .  A  
c o r r e s p o n d in g  s y s te m  s e r v e s  t o  e s ta b l is h  p e r s o n a l  p r o f i le s . F r a g r a n c e s  a n d  p e r s o n a l it ie s  
a r e  r e la te d  b y  m a t c h in g  t h e  r e s p e c t iv e  p a t t e r n s .

In describing a fragrance, almost any perfumer will respond by 
naming the aromatic raw materials which he thinks are in the perfume 
compound. This is appropriate to his work but virtually meaningless 
to the consumer. Nevertheless, manufacturers persist in defining their 
perfumes in this manner (1).

Instead of stating what the perfume is  (what it is made of), it is 
more informative to determine what it d oes  (what psychological effects 
it exercises). To give an example from another area: if a wall paper 
is called “ yellow,” that is a plain description of the paper’s color; but 
if it is called “cheerful,” that is a description of the effect the color has 
on the beholder.

The effect of any work of art— and perfume is no exception— depends 
on the use of contrasts, on the opposites joined to create an entity. One 
of the finest symbols of this principle is the Chinese sign of Yang and Yin 
representing day and night, male and female, etc.

F r a g r a n c e  P r o f i l e

The system worked out for this fragrance classification relies on the 
principle of polarity and utilizes Jellinek’s work (2-3).

* F le u r o m a , 4 3 - 2 8  T h i r t y - s e v e n t h  A v e n u e ,  L o n g  I s la n d  C i t y ,  X .  V .  11101
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N e u t r a l

T r a n q u i l i z i n g ' S t im u la t in g

E r o g e n ic

Figure 1. P s y c h o lo g i c a l  e f f e c t s  o f  f r a g r a n c e

N E U T R A L

The first psychological effect of fragrance to be considered is whether 
it is erogenic or not. Erogenic, of course, is a coined word which simply 
means having sex appeal. For the opposite of sex appeal, the word 
neutral is used. The next consideration concerns the contrast between 
stimulating and tranquilizing effects. If these two contrasts are 
arranged in vertical and horizontal opposition, a cross pattern is obtained 
(Fig. 1). The four major effects can then be combined in different 
ways. By connecting the four points, a diamond is formed (Fig. 2), and 
additional effects are derived from the combinations of stimulating 
with erogenic, stimulating with neutral and tranquilizing with erogenic 
or with neutral. The resulting effects, as seen on opposite sides of the 
diamond, i.e., refreshing vs. sultry and exhalting vs. soothing, conform 
again to the principle of polarity.

The scheme now comprises eight psychological effects of fragrances, 
opposed to polarity but also capable of forming a continuous odor spec
trum by following the perimeter of the rhombic figure.

Next is the crucial step of aligning actual fragrances with the range 
of psychological effects. Figure 3 illustrates where some well-known 
odor types belong on the chart. This assignment is based on Jellinek’s 
theory (2, 3), even though there is as yet no valid scientific evidence 
that Jellinek’s system is true. Nevertheless, it can serve as a basis 
for the development of Fragrance Profiles for finished perfumes or 
colognes. It must be emphasized that a fragrance creation is called a 
compound or a composition, which expresses the fact that it is made 
up of many elements which together produce a unique entity. Then—



R E L A T IN G  P E R S O N A L IT Y  T O  P E R F U M E S

L I M E

G A R D E

TA V E N D E R  

>  S P I C E

P A T C H O U L I

A M B E R \ g /  M U S K  
J A S M I N

Figure 3. R e p r e s e n t a t i v e  p e r f u m e  m a t e r ia ls  p la c e d  a c c o r d i n g  t o  e f fe c t s

how does one go about charting a fragrance profile? One searches for 
the area of greatest emphasis and marks it prominently on the appropri
ate place alongside the perimeter of the diamond pattern. Next, the 
secondary accents are indicated but not as outstanding as the main 
element.

To illustrate practical application, here are a few examples of 
Fragrance Profiles. Figure 4A represents Perfume A, which in the 
parlance of “ what it is’ ’ would be described as “ modern-floral” , “ floral” 
because it contains a lot of flower oils or corresponding aromatics, and 
“modern” as a consumer-oriented synonym for higher fatty aldehydes, 
which are another and distinctive ingredient. In terms of psychological 
effects, this fragrance encompasses all, but the prominent effect is 
erogenic (jasmin and aldehydes). It leans somewhat to the exalting 
(musk) but a little more towards the tranquilizing (rose). This relative 
roundness, the absence of drastic contrasts or extremes, and the mild 
emphasis of the effects most generally desired from perfume may well 
explain the great popularity of this fragrance type.

Figure 4B describes a different story. Perfume B shares the ero
genic effect with Perfume A, but the emphasis is on stimulating and 
fresh (spice and lavender). Nothing of a sultry or tranquilizing nature 
is found in this fragrance.

Figure 4C illustrates emphasis on the opposite side. Perfume C 
has its erogenic and exalting components, but the prominence is in the 
area of sultry (amber and vanilla), which would be unbearable and 
artistically unsatisfactory if it were not balanced by a strong secondary 
accent in the soothing-neutral region (bergamot).

Finally, Fig. 4D  gives the profiles of an exceptional fragrance pro
duct, one without any erogenic effects. Classical cologne is refreshing 
(citrus) and soothing (bergamot); it leans a little to the tranquilizing 
side (neroli) but is sexually neutral. Thus men as well as women and 
even children can use it quite properly.
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r E R F U M E  A P E R F U M E  B

P E R F U M E  D

c — o r ie n t a l ;  d — c la s s ic a l  e a u  d e  c o lo g n e .

These examples are sufficient to demonstrate the principle involved. 
There is, theoretically at least, a specific fragrance profile for every 
original perfume.

Personality Profile

Up to this point, a method for classification of fragrances has been 
established, and a graphic system for its notation has been shown. 
How can these fragrance profiles be related to personalities ?

The method consists of identifying the personality elements which 
need to be considered in a manner analogous to that used for the Fra
grance Profiles. Polar definitions must be set up and placed at opposite 
corners of the diamond pattern to obtain corresponding Personal Profiles. 
It has been shown three elements are required for designing Personality 
Profiles (4, 5).

The first factor is called p erso n a lity  (Fig. 5A). At the top and 
bottom corners of the diamond are found natural and sophisticated, at 
the right and left corners independent and compliant. In order to 
establish the profile, the preferred one of each of the two pairs is checked.

The next factor is called tem p era m en t (Fig. 5B). Exactly the same 
principle of juxtaposition is applied: cool vs. warm and vivacious vs. 
calm.

The last factor is called d ress  (Fig. 5C), which should be understood 
to incorporate all aspects of outward appearance such as makeup and
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P E R S O N A L I T Y

N a t u r a l

C o m p l i a n t I n d e p e n d e n t

S o p h is t i c a t e d

a

T E M P E R A M E N T D R E S S

C o o l  ( r e s e r v e d ) C o n s e r v a t iv e

C a lm V iv a c i o u s  D r e s s y C a s u a l

W a r m  ( o u t g o i n g ) D r a m a t i c

b  c

Figure 5. P e r s o n a l  P r o f i le  e le m e n t s ;  a— p e r s o n a l i t y ;  b — t e m p e r a m e n t ;  c — d r e s s .

Figure 6. P e r s o n a l  P r o f i l e ;  e le m e n ts  c o m b i n e d :  i n d e p e n d e n t /s o p h i s t i c a t e d ;
v i v a c i o u s / w a r m ;  a n d  c a s u a l / d r a m a t i c .

hair style: conservative as opposed to dramatic, and casual vs. dressy. 
Here again, one each of the opposing preferences is to be checked, 
yielding those applicable to the occasion for which the perfume is to be 
used.

Figure 6 demonstrates how a completed Personality Prorile might 
look. From the personality chart the elements of independent and 
sophisticated have been selected; from the temperament chart, viva
cious and warm are the choices. Finally, the fragrance is to be worn 
with a dress that is both casual and dramatic.

The resulting pattern is rather one-sided, with all the emphasis on 
the right-hand and bottom corners, but is nevertheless not unusual. 
This pattern (Fig. 6) is similar to the Fragrance Profile demonstrated in
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Fig. 4B. The conclusion is, of course, that Perfume B would be a 
happy and appropriate choice for a woman with the Personal Profile of 
Fig. 6.

For the purpose of explaining this principle it is sufficient to cite 
only one example. Actually, 16 different Personal Profiles can be 
obtained, using all possible combinations of the various elements de
scribed above.

D i s c u s s i o n  a n d  S u m m a r y

It has been asked— what happens if the individual selecting the 
Personal Profile pattern is not “ truthful?” The answer is: “ It doesn’t 
matter,” because the question misses the point. The point is that a 
suitable fragrance can be found to parallel a given Personality Profile, 
whether this reflects the “real self” or the “ desired self.” Since role- 
playing is an integral part of our social lives, it is perfectly legitimate 
to select fragrances— the ultimate accessories— as props to support 
chosen roles. The whole idea of relating personality characteristics to 
fragrance effects is meant to serve as a guide to the selection of suitable 
perfumes from an otherwise bewildering and confusing multitude of 
choices. The outlined system can achieve this better than any other 
merely verbal ingredient-descriptive way of recommendation.

A small commercial, not scientific, experiment has been conducted 
by Custom Fragrance Corp., in which eight fragrances, designed for 
different psychological effects, wrere made available. Also available 
were printed materials for the charting of Personality Profiles and 
comparison with Fragrance Profiles. The practical experience of the 
custom fragrance project was satisfactory and encouraging. Many  
participants were intrigued by the procedure and pleased with the 
results.

It is hoped that additional studies of the relationship between 
fragrance-type and personality traits will shed further light on this 
subject.

(Received December 12, 1966) 
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T h e  q u a n t i t y  o f  h e x a c h lo r o p h e n e  a p p lie d  w a s  f o u n d  t o  b e  a  m a j o r  f a c t o r  c o n t r o l l i n g  th e  
a m o u n t  d e p o s i t e d .  S ig n i f i c a n t  q u a n t i t ie s  o f  h e x a c h lo r o p h e n e  w e r e  le f t  o n  t h e  s k in  a f t e r  
s o a k in g  in  b a t h s  c o n t a in in g  v e r y  lo w  c o n c e n t r a t io n s  o f  t h e  c o m p o u n d .

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

Hexachlorophene has been widely used as the antibacterial com
ponent in degerming soaps and detergent formulations. The reduction 
in the number of bacteria on the skin achieved through the continued 
use of these products is well documented (1). It is attributed to the 
buildup of effective levels of the compound on the skin (2). However, 
determination of these levels has been the subject of very few publica
tions (3-5). The object of this study was to follow the concentrations 
of hexachlorophene retained by the skin under controlled washing 
conditions.

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

E x tr a c tio n  a n d  A n a ly t ic a l  P ro ced u res

The forearms were selected as the test site since they were accessible, 
maneuverable, and less exposed to contamination than the hands. The 
hexachlorophene was recovered from the skin by immersing the arm,

* G i v a u d a n  C o r p . ,  3 3 0  W . F o r t y - s e c o n d  S t . ,  N e w  Y o r k ,  N . Y .  1 0 0 1 8 .
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T a b le  I

R e c o v e r y  o f  H e x a c h lo r o p h e n e

Q u a n t i t y C o n c e n t r a t io n

V e h ic le a p p l ie d  ( m g ) fo u n d  ( m g )

A lc o h o l 0 . 5 0 0 .5 2

A lc o h o l 0 . 5 0 0 .5 3

A lc o h o l 0 . 5 0 0 . 4 5

A lc o h o l 0 . 5 0 0 .4 6

S o a p 0 . 5 0 0 .5 G

S o a p 0 . 5 0 0 .5 7

S o a p 1 . 0 0 1 .0 4

from wrist to elbow, in a vessel containing 1 OCX) ml of 9 5%  ethanol while 
gently agitating the solution. The alcoholic extract was concentrated 
on the steam bath to a volume (10 to 100 ml) suitable for hexachloro- 
phene analysis.

The 4-aminoantipyrine colorimetric procedure was selected as the 
most suitable method for determining the hexachlorophene in the con
centrated extract. The ultraviolet absorption method, with which 
this laboratory has had extensive experience, was ruled out. The levels 
of hexachlorophene were low in many cases, and the UV absorption by 
skin extracts frequently swamped the absorption by the hexachloro
phene.

An ammonia buffer solution (6) was used in place of sodium carbonate 
described in the literature (7, 8). 4-Aminoantipyrine forms a red color 
with hexachlorophene in the presence of a mild oxidizing agent. The 
color density was measured with a Beckman D K 2 automatic recording 
spectrophotometer. The entire absorption curve was scanned so that 
interferences or turbidity could be observed.

Preliminary tests with known amounts of hexachlorophene applied 
to the skin were conducted to determine the relative validity of these 
procedures. The hexachlorophene was distributed over the forearms 
as alcoholic or 5 .0%  liquid soap solutions and permitted to dry. The 
arms were then immersed in alcohol, and the extract was condensed to
10.0 ml for analysis. Results of these tests (Table I) demonstrate that 
quantitative recovery and analyses of the hexachlorophene content of 
the skin could be made with these procedures.

S o a p  B a r  T ests— S in g le  A p p l ic a t io n s

The forearms were washed with soap bars (1%  X 2)4 in.) containing 
hexachlorophene using the following general procedure:
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H e x a c h lo r o p h e n e  
C o n c e n t r a t i o n  in  S o a p  (% )

T a b le  11 

S in g le  W a s h in g

H e x a c h lo r o p h e n e  C o n c e n t r a t i o n  
o n  S k in  ( 7 / c m 2 )

0 . 2 5  0 . 1 5 , 0 . 2 9 , 0 . 3 1 , 0 . 3 2

0 . 5 0  0 .4 2 ,  0 .4 2 ,  0 .4 5 ,  0 .4 7 ,  0 . 4 7

1 .0  0 . 5 2 , 0 . 6 5 , 0 . 7 4 , 0 . 8 1 , 0 . 8 2
0 .8 2 ,  (1 .8 4 , 0 . 9 0 , 0 . 9 2 ,  1 .0 2

2 . 0  0 . 9 0 , 0 . 9 5 , 1 . 0 2 , 1 . 0 5
1 .0 9 ,  1 .1 9 ,  1 . 1 9 , 1 . 2 9  
1 .3 4 ,  1 .3 5 ,  1 .4 2 ,  1 .4 7

5 . 0  1 . 9 4 , 2 . 7 4 , 3 . 3 9 , 3 . 5 5
3 . 5 5 , 3 . 7 1 , 4 . 0 3 , 4 . 3 5

Plastic gloves were fastened on both hands, the arms were moistened 
with warm water, and the test soap was applied by rubbing all areas 
of the forearm from wrist to elbow for fifteen seconds. The arm was 
then lathered for thirty seconds and rinsed with 1500 ml of warm water. 
Immediately after rinsing, the arm was immersed in 1000 ml of alcohol 
and the extract condensed and analyzed as previously described. Most 
of the tests in this investigation were conducted on the forearms of the 
same two subjects. Occasionally, additional subjects were included 
for a single test and in every instance produced comparable data to the 
standard subjects.

Results of single washings with bars containing various concentra
tions of hexachlorophene are listed in Table II. Each figure represents 
the quantity recovered from an arm after one washing with the specified 
soap bar. The data are recorded as micrograms hexachlorophene per 
square centimeter of skin, using 620 sq cm as the approximate area of 
forearm skin. A  minimum period of forty-eight hours was permitted 
to elapse after each test before an arm was re-used. These results show 
that the higher the hexachlorophene content of the bar the greater the 
deposition on the skin. Despite some spread in the results for a given 
soap and the slight overlapping between the 1 and 2 %  bars, each of 
the test soaps can be differentiated from another by the quantity of 
hexachlorophene deposited.

The amount of hexachlorophene retained by the skin from the various 
soaps was directly compared in a series of repetitive tests. Different 
arms were washed at the same time with bars containing 1, 2, and 5 %  
hexachlorophene, and the quantity left on the skin was determined.
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T a b le  I I I

S in g le  W a s h in g — R e p l i c a t e  T e s t s

H e x a c h lo r o p h e n e  
C o n c e n t r a t i o n  in

S o a p  ( % )

H e x a c h lo r o p h e n e  C o n c e n t r a t i o n  o n S k in  ( 7 / c m 2)

T e s t  1 T e s t  2 T e s t  3 T e s t  4 T e s t  i

1 . 0 1 . 0 0 1 .1 5 0 .8 1 0 .6 3 0 .7 7

2 . 0 1 . 5 5 , 1 . 4 2 " 1 . 6 5 , 1 . 4 7 " 1 .4 0 1 .0 8 1 .5 0

5 . 0 2 . 9 0 3 .0 3 2 . 6 0 2 . 3 2 2 . 5 8

B la n k 0 0

°  T w o  a r m s  t e s t e d  w it h  2 . 0 %  h e x a c h lo r o p h e n e  s o a p .

T a b le  IV

M u lt i p l e  W a s h i n g — 4  D a y  P e r io d

H e x a c h lo r o p h e n e  
C o n c e n t r a t i o n  in 

S o a p  ( % )

H e x a c h lo r o p h e n e  
C o n c e n t r a t i o n  o n  

S k in  ( 7 / c m 2)

1.0
2.0
5 . 0

10.0

1 .7  ( 0 . 8 2 ) "  
3 . 5  ( 1 . 1 9 )  
9 . 4 ( 3 . 5 5 )  

1 5 . 5

N u m b e r s  in  p a r e n t h e s e s  a re  m e d ia n s  o f  r e s u lt s  o b t a in e d  f r o m  o n e  w a s h in g  ( T a b l e  I I ) .

This test was repeated four times on four different days. At least forty- 
eight hours lapsed between tests. Results in Table III show that within 
each test run there is an increase in hexachlorophene deposition as its 
content in the soap increased. However, this relationship is not neces
sarily present if isolated data from one test are compared to another; 
for example, the 1 %  bar in Test 2 deposited more than the 2 %  bar in 
Test 4. This discrepancy apparently stems from the fact that all of the 
test soaps deposited their lowest quantities in Test 4 and their highest 
in Test 2. This is illustrated in Fig. 1. Therefore, the comparative 
effects of different soaps is best determined by tests conducted at the 
same time.

M u lt ip le  W a sh in g s— F o u r -D a y  P e r io d s

Tests were conducted in which the arms were washed with soap 
bars six times over a four-day period and the hexachlorophene retained 
by the skin determined after the sixth application. These results, 
listed in Table IV, show a significant increase in the quantity deposited 
by all bars compared to a single application (see Tables II and III).
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M u ltip le  W a sh in g s— O n e -D a y  P e r io d

Previous investigations (4) had demonstrated that the quantity of 
hexaehlorophene retained by the skin reached a “plateau” level after a 
number of daily washings and remained relatively constant thereafter. 
An attempt was made to attain a plateau level in a single day by washing 
the arms with a soap and rinsing every twenty minutes. The tests 
were conducted with both 1.0 and 2 .0 %  hexachlorophene-eontaining

Figure 1. D e p o s i t i o n  o f  h e x a e h lo r o p h e n e  o n  s k in  f r o m  s o a p s

soaps. Different arms were immersed in alcohol, the hexaehlorophene 
was extracted after the ninth, twelfth, sixteenth, and twentieth washings, 
and the quantity deposited was determined. The data in Table V  
show an irregular but continual rise in the hexaehlorophene buildup on 
the skin as the number of washes increased. No plateau effect could be 
demonstrated in these tests. The quantity of hexaehlorophene retained 
from the 2 .0 %  bar was approximately one and one-half to two times 
the amount retained from the 1 .0%  soap through the twenty applica
tions.
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T a b le  V

M u lt i p l e  W a s h in g — 1 D a y  P e r io d

C o n c e n t r a t i o n  o n  S k in  ( 7 / c t n 2)

N u m b e r  o f  W a s h in g s  2 . 0 %  H e x . S o a p  1 . 0 % H e x . S o a p

9 3 . 2 1 . 8

1 2 3 . 9 1 .9

16 4 . 0 2 . 3

2 0 4 . 7 2 . 6

T a b l e  V I

S in g le  W a s h in g — E x t e n d e d  T i m e  P e r io d s

L e n g th  o f  T i m e  o f C o n c e n t r a t i o n  o f

S o a p  A p p l i c a t i o n H e x a c h lo r o p h e n e  o n

(m in u t e s ) S k in  ( 7 / c m 2)

0 . 2 5 1 .3

2 . 0 2 . 3

4 . 0 3 . 6

8 . 0 5 . 2

S in g le  A p p l ic a t io n — E x ten d ed  W a sh in g  T im e

The accumulation of hexachlorophene on the skin was measured 
using a single washing with varying time periods for the application 
of the soap. The arms were washed with a 2 .0 %  hexachlorophene soap 
for periods up to eight minutes, rewetting the soap every two minutes. 
The arms were then lathered and rinsed, and the hexachlorophene was 
extracted in the usual manner. Analysis of these extracts, listed in 
Table VI, clearly indicated a marked increase in the amount of hexa
chlorophene left on the skin with increased time of application of the 
soap.

B a th  vs. S h ow er T ests

Skin retention tests were conducted comparing a shower to a bath 
rinsing procedure. Exactly 1.0 g of a 2 .0%  hexachlorophene soap bar 
was applied to each of the forearms with frequent intermittent rinsing 
until the entire soap sample had been consumed. Rinsing by shower 
was accomplished by spraying warm water from a shower head over 
the arm. The bath rinse consisted of immersion of the arm in a pan 
containing 3000 ml of water with a final four-minute soaking in this
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water. Analysis of the alcohol extractions of the arms prodcued the 
following resnlts:

C o n c e n t r a t i o n  o f  H e x a c h lo r o p h e n e  o n  A r m s

P r o c e d u r e  T o t a l  ( m g )  7 / c m '2

S h o w e r  1 . 3 4 - 1 .6 6  2 . 2 - 2 . 7

B a t l i  1 . 4 8 - 1 . 5 6  2 . 4 - 2 . 5

These data show that approximately equivalent amounts of hexa
chlorophene are retained by the skin from both procedures. It is 
interesting to observe that the skin retained about 7 .5%  of the total 
hexachlorophene applied (20.0 mg in 1.0 g of 2 .0%  hexachlorophene 
soap).

B a th  T ests

During these studies it was found that significant quantities of 
hexachlorophene would be retained by the skin after immersion in a 
bath containing low concentrations of the compound. Aliquots of a 
10.0%  hexachlorophene solution in 5 0 %  ethanol were added to a bath 
containing 5000 ml of warm water. The forearm was moistened in the 
bath, washed with a nonmedicated soap, then reimmersed in the bath 
for a period of five to ten minutes. Immediately after bathing the 
arms were immsered in alcohol; the extract was condensed and analyzed 
for hexachlorophene. The results are listed in Table V II with each of 
the figures representing an individual test conducted on a single arm in 
a bath with the specified hexachlorophene content. The data clearly 
demonstrate that substantial quantities of hexachlorophene are depos
ited on the skin from baths containing relatively low concentrations of 
the compound. Bathing in water containing 4.0 mg/1 of hexachlorophene 
deposits approximately the same amount of compound on the skin

T a b le  V I I  

B a t h  T e s t s

H e x a c h lo r o p h e n e  
C o n c e n t r a t i o n  in  

B a t h  ( m g /1 )

H e x a c h lo r o p h e n e  C o n c e n t r a t i o n  
o n  S k in  ( 7 / c m 2)

4 . 0 0 . 8 7 , 0 . 8 7 ,  1 . 0 8 , 1 . 2 6
1 .3 5 ,  1 .6 1 ,  1 .7 7 ,  1 . 7 7 , 2 . 1 0

2 0 . 0 3 . 3 9 , 4 .  1 9 , 4 . 3 5 ,  5 . 0 0
5 . 6 5 , 5 . 8 1

4 0 . 0 9 . 3 5 , 9 . 3 5 ,  1 0 .0 0
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T a b l e  V I I I  

B a t h  O il T e s t s

P r o d u c t

H e x a e h lo r o p h e n e  
C o n c e n t r a t io n  
in  B a t h  ( m g /1 )

H e x a e h lo r o p h e n e
C o n c e n t r a t io n

o n  A r m  ( y / c m 2)

B a t h  O il " A ”  ( 3 . 0 %  H e x . ) 6 . 0 4 . 2 - 8 . 2
B a t h  O il " B ”  ( 4 . 0 %  H e x . ) 1 2 . 0 1 0 . 6 - 1 7 . 4

B a t h  O il  “ C ”  ( 1 . 0 %  H e x . ) 3 . 0 2 . 7 - 4 . 2

B a t h  O il “ D ”  ( 3 .0 % .  H e x . ) 1 0 . 0 5 . 2 - 6 . 8

as a single washing with a 2 .0 %  hexaehlorophene soap. Raising the 
hexaehlorophene content of the bath results in an increased deposition 
on the skin. Several of these tests were repeated without washing with 
the nonmedicated soap, and analogous results were obtained.

B a th  O ils

Skin retention tests were conducted in baths containing various 
bath oils formulated with hexaehlorophene. Results of these tests, 
listed in Table V III, demonstrate the relatively large quantities of 
hexaehlorophene that can be put on the skin by use of these products. 
The wide spread in results for a given product can be attributed to non- 
uniform distribution of the floating oils through the bath.

D i s c u s s i o n  a n d  S u m m a r y

Previous studies of hexaehlorophene on the skin have employed 
bioassay (3), radioactive techniques (4), and ultraviolet analysis of 
alcohol extracts (5). Shemano and Nickerson (4) found that hexachloro- 
phene accumulated on the skin during the first three or four washes and 
remained relatively constant thereafter. Compeau (5) showed that 
hexaehlorophene builtup during the first five to ten minutes of scrubbing 
but then accumulated no further after additional washing. He sug
gested that hexaehlorophene was adsorbed on the skin through an ionic 
reaction with the cationic proteins of the skin. Recently, Parran (9) 
suggested the analogy between retention of antimicrobials on the skin 
and the problem of soil redeposition during the laundering of clothes.

This study determined the hexaehlorophene content of skin by a 
colorimetric analysis of concentrated alcohol extracts of the skin. It 
was found that the quantity of hexaehlorophene applied to the skin was 
a major factor in controlling the amount retained. Increasing quantities 
were deposited by the following methods:
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(a) Raising the concentration of hexachlorophene in the soap
(b) Increasing the number of washes
(c) Increasing the amount of soap applied during a single wash

There was no evidence indicating selective adsorption of hexachloro
phene onto the skin, and no plateau levels were attained in any of these 
tests. In many instances the quantity retained varied roughly in direct 
proportion to the concentration in the soap or bath. Bath tests indi
cated no exhaustion of hexachlorophene from the bath, and it appeared 
that deposition depended on the wet pickup of the skin. Therefore, it 
is suggested that the deposition of hexachlorophene is due to its physical 
entrapment on the skin. It is probably retained both as individual 
particles and solubilized in the soap left on the skin after washing.

The relationship between the quantity of hexachlorophene and the 
number of microorganisms present on the skin has often been implied 
but never directly studied. Information on this subject could be ob
tained in washing tests using the hands for bacterial counts and alcohol 
extractions of the arms for chemical analysis. It has been assumed 
during hand washing studies that the hexachlorophene content on a 
subject’s hand is built up to effective antimicrobial levels after several 
days of washing with the hexachlorophene-containing soap. However, 
the quantity deposited is dependent on the quantity applied, which in 
turn will vary with the individual washing habits of the test subjects. 
Therefore, closer control of the mechanics of the washing process in 
tests with antimicrobial soaps would be in order. These studies would 
be accelerated by depositing large concentrations of the compound on 
the skin immediately through the use of a five to ten minute initial 
wash with continual reapplication of the test soap.

(Received November 30, 1966) 
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Keratin Replacement as an 
Aging Parameter

N O R M A N  O R E N T R E IC H , M .D .* and N A N C Y  J. SHARP, B .A .f

P resen ted  S ep tem b er  20 , 19 6 6 , S em in a r , N e w  Y ork  C ity

S y n o p s is — T h e  r a t e  o f  n a il  g r o w t h  d im in is h e s  in  a  m e a s u r a b le , r e p r o d u c ib le ,  p r e d i c t a b l e  
m a n n e r  w it h  in c r e a s in g  a g e . T h e r e  is  a  d im in u t io n  in  t h is  r a t e  o f  a lm o s t  4 0 %  b e t w e e n  t h e  
a g e s  o f  25 a n d  95, o r  a b o u t  4.5 fj/week f o r  e a c h  y e a r  o f  a g e  a f t e r  m a t u r a t io n .  Y o u n g  m e n ’ s 
n a ils  g r o w  fa s t e r  th a n  w o m e n ’ s  u n t i l  m id d le  a g e  b u t  g r o w  m o r e  s lo w ly  a f t e r  t h e  s e v e n t h  
d e c a d e  o f  l i fe .  T h e  k n o w n  f a c t o r s  t h a t  h a v e  n o  e f f e c t  o n  o r  t h a t  a l t e r  n a il  g r o w t h  a r e  e n u m e r 
a te d .  T h e  m e a s u r e m e n t  o f  n a i l  g r o w t h  m a y  b e  a  u s e fu l  m e t h o d  o f  s c r e e n in g  c o s m e t i c  p r e p 
a r a t io n s  t h a t  m a y  in f lu e n c e  t h e  n a il.

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

The scarcity of techniques for measuring and evaluating phys
iologic age, both in humans and animals, has hampered the advance 
of the science of experimental gerontology. A  useful aging parameter 
must fulfill the following criteria: ease of performance, valid predicta
bility in relationship to aging and longevity, reproducibility, low 
variability in each age range, and known relationship to disease.

Studies performed on the rate of keratin replacement of hair, nails, 
and skin indicate that there is a definite relationship between this rate 
and the age of the individual. The earliest known quantitative evalua
tion of the rate of regeneration of epithelium was performed during 
World W ar I in France by Carrel and duNouy (1). While involved 
in the development of a better antiseptic for wounds, they developed

* O r e n t r e ic h  M e d i c a l  G r o u p ,  9 0 9  F i f t h  A v e . ,  N e w  Y o r k ,  N . Y .  1 0 0 2 1 . 
t  O r e n t r e i c h  F o u n d a t i o n  f o r  t h e  A d v a n c e m e n t  o f  S c ie n c e ,  N e w  Y o r k ,  N . Y .  1 0 0 2 1
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Figure 2. P e r  c e n t  p h y s i c a l  c a p a c i t i e s  r e m a in in g  a t  v a r io u s  a g e s

a planimetric method for measuring the rate of epithelialization of a 
wound. For the first time, the generally accepted phenomenon that 
wounds heal more slowly in an aged person than in a younger one was 
measured in a quantitative fashion. The curve of the rate of epitheliali
zation in wound-healing as a function of the age of the subject is pre
sented in Fig. 1. By measuring the area of a wound under normal 
conditions, i.e., eliminating infected wounds, pathologic conditions, 
wounds which measured under 5 cm2, etc., duNouy was able to calcu
late the "index of cicatrization” (which was actually the rate of epitheli-
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Figure 3. M e t h o d  f o r  n a il  g r o w t h  m e a s u r e m e n t

alization as duNouy measured it) of a wound, with size of the wound 
and age of the individual as the only variables. The subjects were 
soldiers, healthy men between the ages of 20 and 40. This index of 
cicatrization formula enabled duNouy to calculate the time a wound 
would take to epithelialize, given only its dimensions and the age of the 
patient.

Shock (2) measured the decline in various physiologic functions with 
age in a large population segment. The graph in Fig. 2 represents a 
cross-sectional average of the per cent decline in performance of six 
functions which Shock measured in subjects of all ages. Although some 
functions, such as conduction velocity, decline only about 15%  from 
age 30 to age 90 others (such as maximal breathing capacity) were found 
to retain only about 4 0 %  of their original capacity in 90-year-old 
individuals. Averaging all nine parameters, it appears that the decline 
in function of an individual is about 4 0 %  between the ages of 30 and 
90, or that a 90-year-old retains, on the whole, about 6 0%  of the reserve 
capacity of his youth.

Studies have been performed on the technique of measuring mitosis 
in the human epidermis, and the relation of keratin replacement to age 
(3-7). Barman (8, 9) p.nd Rook (10) have studied changes in human
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Figure 4. S c a t t e r g r a m  o f  N a il  G r o w t h  I n d e x  a s  a  f u n c t io n  o f  a g e

hair with age. Their experiments have shown that definite changes 
with age include a decrease in the density of hairs, a decrease in the 
percentage of coarse hairs with an increase in the percentage of fine hairs, 
and a decrease in the percentage of anagen (growing) hairs as com
pared to an increase in telogen (resting) hairs.
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T a b l e  I
A g e  D is t r ib u t io n  b y  D e c a d e  (2 5 7  S u b je c t s )

A g e  ( y r . ) F e m a le s M a le s

1 0 - 1 9 8 8
2 0 - 2 9 16 8
3 0 - 3 9 10 11
4 0 - 4 9 17 ()
5 0 - 5 9 12 1
G O -69 12 2

7 0 - 7 9 4 5 12
8 0 - 8 9 5 5 21
9 0 - 9 9 10 3

T o t a l 1 85 72

This paper concerns itself with changes in the rate of fingernail 
growth with age. The work is part of a research program to develop 
useful parameters of aging and to understand the significance of keratin 
replacement as a measure of physiologic function and reverse capacity.

M ethod

W ith the edge of a glass slide, a scratch was made transversely in the 
nail plate near the top of the lunula (Fig. 3). For this study only the 
thumbnails were measured. A calibrated micrometer built into a 
magnifying lens was used to measure the distance proximally from the 
scratch to the edge of the eponychium (cuticle) and distally from the 
scratch to the distal emergence (where the nail plate leaves the nail 
bed). Thus two values were obtained, distal and proximal, as a cross
check to prevent errors. Measurements were made at intervals, per
mitting the calculation of average growth in millimeters over a period of 
time as the transverse groove on the nail grew out. Measurements 
were generally taken at four- and at eight-week intervals; the total 
growth in millimeters was then divided by the time elapsed in weeks 
to yield the Nail Growth Index, or NGI, in millimeter growth per 
week.

Subjects were 257 normal males and females, selected among staff 
members and their families, patients with normal nails in a dermatologic 
practice, and residents of the Menorah Home for the Aged in Brooklyn. 
The ages of the 185 females and 72 males were distributed, by decade, 
as shown in Table I. Several studies were performed over a one-year 
period in order to determine seasonal changes in growth.
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The scattergram in Fig. 4 shows the average Nail Growth Index of 
257 individuals in the study. Since right and left nails were found to 
grow at a similar rate in most individuals, the average of the two nails 
was used in computing the data. Broken down into decades, these 
figures were averaged, as plotted in Fig. 5. N G I ’s decreased from a
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high value of 0.83 (average) for the third decade of life to 0.52 (average) 
in individuals between 90 and 99 years of age. This is a decrease of 
about 3 8 %  in rate of growth over a period of 70 years.

These averages per decade were also broken down by sex, as shown 
in Fig. 0. Males had a higher N G I until about the sixth decade, when 
the values for males and females are very close. By the eighth decade, 
growth rate of males begins to fall below that of females; in the tenth 
decade average N GI for males is 0.45, while that of females is 0.54.

One year studies of individuals indicated a linear rate of nail growth 
with little seasonal variation. Figure 7 shows the growth of a 23-year- 
old female over a one year period, measures every four to six weeks, 
plotted against the 4 5° slope of a Nail Growth Index of 1.0 mm/'week. 
Average growth of this subject was 0.95 mm/week.
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T a b l e  II
N a il  G r o w t h  F a c t o r s

F a s t e r S lo w e r N o  E f f e c t

M a le s F e m a le s L e f t -  o r  r ig h t -h a n d e d n e s s
P r e g n a n c y L a c t a t i o n S e a s o n
T h i r d  d ig i t F ir s t  d ig i t M i n o r  c h r o n i c  illn e ss
P ia n o  p la y in g A g in g O c c u p a t io n
O n y c h o p h a g i a S e v e r e  c o l d D i e t a r y  h a b it s

A c u t e  in fe c t io n M o d e r a t e  e m o t i o n a l  s tr e ss
P n e u m o n ia M i n o r  s u r g e r y
M u m p s H e i g h t  a n d  w e ig h t
M a ln u t r i t i o n W e i g h t  c h a n g e
D e c r e a s e d  c i r c u la t io n C o lo r
S m o k in g
C o n g e s t iv e  h e a r t  fa ilu r e
P a r a ly s is
S le e p

N a il  p o l is h  a n d  r e m o v e r

Figure 8. N a il  G r o w t h  I n d e x  s lo p e  a t  t e n - y e a r  in t e r v a ls
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D i s c u s s i o n

A significant decline with age in the rate of nail growth was found in 
this study. Young males show faster growth rate than females; this 
difference diminishes toward middle age and reverses itself after the 
seventh decade of life. This may be correlated with the “male meno
pause.” The rate of growth is not noticeably affected by mild climatic 
changes, although severe changes in temperature have been shown to 
alter this rate markedly (11). Table II is a summary of various factors 
which are reported to alter nail growth rate (11-17). The table also 
lists those factors that have already been shown to have no effect. 
This technique of measuring the rate of nail growth can be used to 
monitor the potential effects of nail cosmetics and of products alleged 
to influence nail growth.

The results of this study are in agreement with those of several 
previous experiments on the rate of linear nail growth. Bean (12, 13) 
performed a 20-year study of his own thumbnails, measuring the number 
of days which a scratch at the proximal edge of the nail plate took to 
grow out to the distal end. Converting his data into millimeter growth 
per week, his N G I decreased from 0.87 at age 32 to 0.82 at age 42 and 
to 0.73 at age 52 (Fig. 8). Figure 9 represents Bean’s Nail Growth 
Index as measured each year from age 32 to age 52.

Cross-sectional studies of linear nail growth have been performed 
by Hillman (17), who measured 300 individuals, and by Hamilton (16), 
who studied over a thousand subjects. Their average measurements,
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by decade, were converted into milliliter growth per week and, super
imposed onto the slope of the graph from this study, revealed similar 
values at all ages to those reported in this paper. The average slope 
of these figures from all three experiment, as shown in Fig. 10, represents 
over 1500 subjects whose nail growth rates decrease on the average of 
4.5 /a/week for every year of age, from age 20 to age 100. These figures 
represent a 4 0%  diminution over a 70-year period and concur with the 
average changes which Shock found in his aging parameters.

The decrease in rate of nail growth with aging was linear for the 
cross-sectional studies. However, the individual longitudinal study 
performed for 20 years by Bean showed that the rate of growth declined 
at varying rates. Many more such studies over longer periods of time
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are needed to determine if the average individual growth declines in a 
linear, stepwise, or other fashion.

Preliminary studies performed on dogs (Fig. 11) show that young 
and middle aged dogs’ claws grow about 1.3 mm a week, whereas old 
dogs average 0.8 mm a week (18). Techniques described by Godwin 
(15) for measuring nail growth in the rat may permit controlled aging 
studies on this animal.

Further experiments on factors which affect nail growth, the relation
ship of linear growth to nail volume, and the linearity of longitudinal 
measurements over extended periods of time will reveal more informa
tion as to the true meaning of this measurement. To date, the use of 
linear nail growth measurements as a parameter of physiologic age 
appears both valid and significant.

(Received November 14, 1966)
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Effect of Topical Hormones on 
Aging Human Skin*

C H R ISTO PH ER  M . PAPA, M .U . f

P resen ted  S ep tem b er  2 0 -2 1 ,  1966, S em in a r , N e w  Y ork  C ity

Synopsis— T h e  m a le  h o r m o n e ,  t e s t o s t e r o n e ,  h a s  a  r e ju v e n a t i n g  o r  a m e l io r a t iv e  e f f e c t  w h e n  
a p p lie d  t o  a g in g  h u m a n  s k in . C l in ic a l ly  e v id e n t  c h a n g e s ,  s u c h  a s  e f fa c e m e n t  o f  w r in k le s , h a ir  
g r o w t h ,  a n d  a u g m e n t e d  s w e a t in g ,  a r e  p r e s e n t  b u t  m o d e s t ,  p a r t ic u la r ly  w h e n  c o m p a r e d  t o  
t h e  im p r o v e m e n t  in  t h e  m ic r o s c o p i c  a r c h it e c t u r e  o f  t h e  s k in . P r o g e s t e r o n e  a n d  p r e g n e n o lo n e  
p r o d u c e  s im i la r  b u t  m o r e  d i m i n u t i v e  a l t e r a t io n s .  T h e  fe m a le  h o r m o n e ,  e t h in y l  e s t r a d io l ,  
w a s  w i t h o u t  e f f e c t ,  w h ile  t h e  c o r t i c o s t e r o i d s  a c c e n t u a t e d  t h e  d e g r a d a t iv e  c h a n g e s  o f  s e n 
e s c e n c e .

The aged comprise an ever-increasing proportion of the popu
lation. The chronic internal disorders of old age are under intensive 
study because they threaten life and lessen the enjoyment of living. 
The age-dependent changes of the vital organs have been reasonably 
well appraised, but the skin is a special case. No one dies of aged 
skin; appearance spoils life only indirectly as suggested by the statement 
that people feel as young as they look. The desolate appearance of 
truly senescent skin can impair mental and physical well-being. The 
importance of looking and feeling attractive may be easily submerged 
in the concern over the other traditional scourges. In light of recent 
medical advances against serious ailments, the time may be ripe to 
turn attention to the relatively minor skin problems. Indeed, if the 
medical utopia of the future could supply us with spanking new inner 
organs, what a dismal package it would still be, wrapped in old skin!

* S u p p o r t e d  in  p a r t  b y  U . S . P u b l i c  H e a lt h  S e r v i c e  G r a n t .
f  D e p a r t m e n t  o f  D e r m a t o l o g y ,  U n i v e r s i t y  o f  P e n n s y lv a n ia  S c h o o l  o f  M e d i c i n e .  P h i l a 

d e lp h ia ,  P a . 1 9 1 0 4 .
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Research activities, carried out in these laboratories have centered 
about the biology of aging skin. Dissatisfied with merely cataloging 
the alterations of senescence, a decision was made to try to do something 
about them. A strictly empirical mode of attack was based on the 
clinical impression of waning endocrine function with advancing age 
and utilized pharmacologic doses of topically applied hormones. Repre
sentative steroids from the male, female, and adrenocortical hormones 
were included in the study. The following report is a brief, composite 
picture of published work, as well as some still in progress (1,2).

M e t h o d s

Approximately 200 residents of the Riverview Home for the Aged 
have participated in the research program over the past five years. 
Almost all subjects manifested obvious cutaneous deterioration; the 
median age of the group is 65 years (range 57-88 years). Although 
equal numbers of men and women were included in each particular 
project, the sex of the aged subject is irrelevant with regard to the effect 
of the hormones on the skin. Biopsy samples obtained since the onset 
of the work amount to more than 1500 individual specimens.

It is important to emphasize that only areas of skin with clear-cut 
aging alterations were used. The face, extensor forearm, and back of 
the hand, sun exposed sites which graphically illustrate the changes of 
senescence, were included. The axilla was studied since it also demon
strates recognizable aging, yet it is protected from solar radiation and 
so suffers less deterioration.

The following hormones, compounded either into hydrophilic oint
ment base or alcoholic solutions, were used: testosterone propionate 
1.0% , progesterone 1.0% , pregnenolone acetate* 0 .5% , ethinyl estradiol
0 .5% , triamcinolone acetonidef 0 .5% , and fluocinolone acetonide 0.2%J. 
Each unilateral test site received daily topical treatment with approxi
mately 0.5 g of preparation while the contralateral side had the corre
sponding vehicle similarly applied.

G r o s s  P r o p e r t i e s  o f  A g e d  S k i n

The weather beaten, unsheltered face and hands are familiar land
marks on our aged population. Laced with fine and coarse furrows, 
such skin possesses a general laxness, sagging, and loss of resiliency.

* S u p p lie d  b y  R e v l o n ,  I n e . ,  us E te r n u  2 7  C r e a m .
f  S u p p lie d  b y  E . R .  S q u ib b  &  S o n s  a s  K e n a l o g  C r e a m .
}  S u p p lie d  b y  S y n t e x  L a b o r a t o r ie s ,  I n c . ,  a s  S y n a la r  C r e a m .
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Coloring is uneven, with hyperpigmented macules appearing on the 
susceptible individual in ever-increasing numbers with age. Coarse 
hairs grow from the rim of the nose and ears of men, while women often 
acquire stubble on the chin and mustache areas. The sebaceous glands 
may attain unusual prominence and are easily visible along with sprays 
of superficial vessels beneath the thinned integument. Fairly large, 
irregular black and blue splotches are present on the extensor forearm 
caused by spillage of blood into innocently traumatized skin which 
barely cushions its vasculature. Characteristic sequelae of these 
events are seen as roughly linear, small ivory scars.

The aged axilla fares somewhat better with the passage of time. 
There is, however, considerable loss of hair, and that which remains 
tends to be thin, wispy, and depigmented. The underarms are drier 
than those of the young adult, an observation which correlates well with 
qualitative studies of eccrine sweating which is considerably diminished. 
In short, aging skin appears to be a degraded structure which bears little 
resemblance to its neonatal predecessor. It hardly seemed likely that 
further alterations were possible.

G r o s s  R e s u l t s  o f  S t e r o i d  A p p l i c a t i o n

Approximately six months of treatment are necessary before the 
hormonal effects become apparent. Ameliorative alterations resulted 
primarily from androgen application but were clearly defined in only 
2 0 %  of the subjects with regard to changes in the sun-damaged skin.

Figure 1. C o s m e t ic  e f f e c t  o f  t o p i c a l  p r o g e s t e r o n e  t h e r a p y  o n  t h e  fa c e  o f  a  7 5 - y e a r - o ld  w o m a n . 
T h e  l e f t  s id e  h a s  b e e n  t r e a te d  w ith  t h e  h o r m o n e  a n d  t h e  r ig h t  s id e  w it h  t h e  c r e a m  v e h ic le  
f o r  t h r e e  y e a r s . T h e r e  is  c o n s id e r a b le  e f fa c e m e n t  o f  t h e  w r in k le s  o n  t h e  p r o g e s t e r o n e - t r e a t e d  

s id e  a n d  s o m e  s t im u la t io n  o f  d o w n y  h a ir  g r o w t h
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( A )  ( B )

Figure 2. C o m p a r is o n  o f  h a ir  g r o w t h  in  t e s t o s t e r o n e  t r e a t e d  ( A )  v e r s u s  c o n t r o l  a x i l la  ( B )  
o f  7 7 - y e a r - o ld  w o m a n . T h e  u n t r e a t e d  s it e  t y p i f i e s  t h e  g r e a t  r e g r e s s io n  o f  a x i l la r y  h a ir  in  o ld  
a g e . N o t e  t h a t  t h e  t e s t o s t e r o n e  e f f e c t  is  s t r i c t l y  l im it e d  t o  t h e  h o r m o n e  t r e a t e d  s id e , w h e r e  

th e r e  is r e m a r k a b le  r e g r o w t h  o f  h a ir

Fully three quarters of the individuals, however, showed unmistakable 
axillary responses. The wrinkled appearance of the face and dorsum 
of the hand was considerably smoothed, and the skin felt firmer and 
thicker (Fig. 1). The lax integument of the back of the hand which 
formerly tented for a finite time when pulled up and stretched now 
sprang back quickly. A remarkable stimulation of terminal hair growth 
was found in the axilla (Fig. 2) and to a lesser extent on the forearms 
and face (Fig. 3). Similar augmentation was produced on the abdomen, 
back, and thigh. Eccrine function of the axilla, assessed using W ada’s 
iodine-starch-castor oil procedure, was also enhanced. This effect is due
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Figure 3. U n i la t e r a l  b e a r d  g r o w t h  b y  t o p ic a l  t e s t o s t e r o n e .  T h e  l e f t  s id e  o f  t h e  f a c e  o f  th is  
8 4 - y e a r - o l d  w h it e  w o m a n  w a s  t r e a t e d  w it h  t h e  h o r m o n e  f o r  1 J4  y e a r s , w h ile  its  c r e a m  v e h i c l e  
w a s  s im i la r ly  a p p l ie d  t o  t h e  r ig h t  s id e . T h e  m u s t a c h e  w a s  p r e s e n t  b e f o r e h a n d ,  a s  w e r e  a  
fe w  w is p s  o f  h a ir  o n  t h e  c h in . T h i s  a g a in  s h o w s  t h e  p u r e ly  lo c a l  a c t i o n  o f  t h e  t o p i c a l l y

a p p lie d  s te r o id

both to earlier recruitment and an increased density of functioning glands 
(Fig. 4).

Progesterone-treated sites demonstrated effects qualitatively similar 
to those of testosterone but of a lower order of magnitude. Pregneno
lone acetate, while also working in the same direction, was considerably 
weaker in effect. Estrogens produced no observable improvement in 
the aged skin and, if anything, tended to suppress both hair growth and 
eecrine sweating in the axilla.

The corticosteroid hormones unequivocally accentuated the defects 
of senescence. The skin became thinner, atrophic, and even more lax. 
Spontaneous petechiae developed in the axilla, while the forearm dis
played the identical likeness to senile purpura (Fig. 5). Hair growth 
in the axilla diminished. Triamcinolone acetonide suppressed eccrine 
function, and fluocinolone acetonide stimulated sweating.

Thus, in regard to gross structure and function, testosterone, pro
gesterone, and pregnenolone, in that order, have a general rejuvenating 
effect on senescent skin. On the other hand, estrogen mildly accentu
ated some of the aging characteristics, while the corticosteroids pro
foundly increased the degradative alterations.
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( A )  ( B )

Figure 4. T h e  e f f e c t  o f  t o p ic a l  t e s t o s t e r o n e  o n  e c c r in c  f u n c t io n  a s  d e m o n s t r a t e d  b y  u s e  o f  
W a d a ’ s i o d in e - s t a r c h - c a s t o r  o i l  t e c h n iq u e .  S w e a t  d r o p le t s  a p p e a r  a s  b la c k  p u n c t a  t r a p p e d  
b e n e a t h  t h e  o i l . T h e  c o n t r o l  s id e  ( A )  c l e a r ly  d e m o n s t r a t e s  t h e  d im in is h e d  a c t i v i t y  s e e n  in  
t h e  a g in g  a x i l la . ( S u b je c t  is  a  7 5 - y e a r - o ld  w h it e  m a n . )  T h e  c o n t r a la t e r a l ,  t e s t o s t e r o n e  

t r e a te d  a re a  ( B ), h o w e v e r ,  h a s  g r e a t l y  in c r e a s e d  s w e a t in g

H istologic Changes in A ging Skin

Most impressive of the structural changes are the marked thinning 
and flattening of the epidermis. It is composed of cells which display 
great irregularity with marked discrepancy in size, shape, and staining 
properties. The cytoplasm of the prickle cells often condenses in the 
periphery, leaving perinuclear halos. The nucleus is often small and 
darkly stained, and the nuceoli are obscured. The orderly progression 
of cells from the basal layer to the surface is often disrupted, with 
considerable loss in cell polarity (Fig. HA). Under the light microscopy,
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Figure 5. S e n i le  p u r p u r a - l ik e  le s io n s  p r o d u c e d  b y  t o p i c a l  a p p l i c a t i o n  o f  c o r t i c o s t e r o i d s .  
T h e  l e f t  e x t e n s o r  fo r e a r m  h a s  b e e n  t r e a t e d  w ith  t r i a m c i n o lo n e  a c e t o n i d e  c r e a m  f o r  o n e  y e a r ,

t h e  r ig h t  w ith  i t s  c o n t r o l  v e h ic le

the basement membrane, which normally is a sharp, serrated structure 
inserting into the basal layer at the dermo-epidermal junction, appears 
as a blunted, hazy, attenuated, and discontinuous structure (Fig. 7A). 
Dermal degradation is most prominent in the sun-exposed sites. Murky 
masses of dense, basophilic, elastotic material occupy the major portion 
of the dermis, sparing but a thin subepidermal zone. Elastic staining, 
particularly in thick sections, reveals a tangled skein of coarse fibers, 
while the delicate, finely branched subepidermal strands are reduced. 
The acid mucopolysaccharide (AM P) ground substance, defined by 
Hale staining, is greatly diminished, surviving in small quantity in the 
papillary dermis. Correspondingly, there exists a depletion of fibro-
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( B )

Figure 6. E n h a n c e m e n t  o f  e p id e r m a l  s t r u c t u r e  b y  t e s t o s t e r o n e .  T h e  c o n t r o l  s p e c im e n  ( A )  
f r o m  t h e  f a c e  o f  a n  8 0 - y e a r - o ld  w h it e  w o m a n  t y p i f i e s  t h e  c h a o t i c ,  a t r o p h i c  e p id e r m is  o f  
e x p o s e d  a g e d  s k in . S o m e  o f  th e  d e g r a d a t iv e  d e r m a l  c h a n g e s  a re  a ls o  e v id e n t .  T h e  t e s t o 
s t e r o n e - t r e a t e d  s id e  ( B )  h a s  u n d e r g o n e  r e m a r k a b le  " r e j u v e n a t i o n . ”  B o t h  s p e c im e n s  art- 

p h o t o g r a p h e d  a t  t h e  id e n t ic a l  m a g n i f i c a t io n .  ( H  &  E  X 4 0 0 )
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Figure 7. E f f e c t  o f  t o p i c a l  t e s t o s t e r o n e  o n  t h e  b a s e m e n t  m e m b r a n e .  T h e  c o n t r o l  s it e  ( A )  
f r o m  t h e  f a c e  o f  a n  8 0 - y e a r - w h i t e  w o m a n  s h o w s  a  m u c h  a t t e n u a t e d ,  d i s c o n t in u o u s  s t r u c t u r e  
t h a t  is  b a r e ly  v is ib le . T h e  h o r m o n e  t r e a t e d  s k in  ( B )  d e m o n s t r a t e s  a  f in e , s e r r a t e d  b a n d  o f  
P A S  p o s i t i v e  m a t e r ia l  a lo n g  th e  le n g th  o f  t h e  d e r m o - e p id e r m a l  ju n c t i o n .  (O r ig in a l  m a g n i 

f i c a t io n  4 0 0  X  )





E FF E C T OF TO P IC A L H O RM O N ES ON SKIN

(C)
Figure S. H o r m o n a l  e f f e c t  o n  d e r m a l  c e l ls .  T h e  c o n t r o l  s p e c im e n  ( A )  e x h ib i t s  t h e  c h a r -  
a c t e r i s t i c  b ip o la r ,  s p in d le  s h a p e d  f ib r o b la s t s ,  p a c k e d  in  p a r a lle l  b u n d le s  a t  t h e  u p p e r  p o r t i o n s  
o f  t h e  d e r m is . T e s t o s t e r o n e  t r e a t m e n t  ( B )  c a u s e s  t h e  c e l ls  t o  a s s u m e  a  m o r e  b la s t - l ik e ,  
s t e l la t e  f o r m ,  a n d  t h e y  a r e  f o u n d  m o r e  u n i f o r m l y  d i s t r ib u t e d  t h r o u g h o u t  th e  d e r m is .  T o p i c a l  
c o r t i c o s t e r o i d s  c a u s e  a  m a r k e d  d im in u t io n  o n  t h e  c e ll  p o p u l a t i o n  ( C ) .  E i t h e r  t h e  f i b r o c y t e s  
a r e  n o t  s ta in in g  o r  t h e ir  n u m b e r s  h a v e  b e e n  r e d u c e d .  T h e  r e la t iv e  d ip h o s p h o p y r i d i n e  
n u c l e o t i d e  d ia p h o r a s e  ( D P N D )  a c t i v i t y  in  t h e  e p id e r m is  is  a ls o  s e e n  w i t h  t h is  e n z y m e  

p r e p a r a t io n .  (O r ig in a l  m a g n i f i c a t io n  2 0 0 X  )

cytes, which are shrunken to skimpy, bipolar forms packed in parallel 
bundles within the Hale staining areas ( Fig. 8A).

H istologic R esults of Steroid A pplication

The microscopic structural improvements following the application 
of hormones are far more impressive than those appreciated with the 
unaided eye. These alterations are readily apparent in the majority 
of subjects (about 75% ), including many individuals who showed no 
clinical modifications. The tenor of the testosterone effect, and that 
of progesterone and pregnenolone to a lesser degree, was toward a 
more youthful architecture. Thickening of the treated epidermis 
(through increase in cell size and number of cell layers) occurred to an 
extent which made it appear as though it had been viewed at a higher
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magnification than its control specimen. Regularity in cell size and 
shape was restored, nuclear and cytoplasmic content seemed plumper, 
and nucleoli became distinct. Stratification of cells throughout the 
epidermis was restored to the normal pattern (Fig. 6B). The basement 
membrane thickened perceptibly, stained more vividly, and became 
sharply defined and unbroken (Fig. 7B).

The dermis showed increased A M P  staining of deeper hue and 
broader distribution. There was an accompanying alteration in the 
morphology of the fibrocytes, which resumed a plump stellate form and 
were found dispersed throughout the dermis (Fig. 8B). The heavy 
material of basophilic degeneration appeared diluted or washed out by 
the increased AM P. In a similar fashion, the coarse tangles of elastic 
tissue appeared more separated and were pushed further away from the 
papillary dermis. This subepidermal zone now contained numerous 
fine elastic fibers which ran perpendicularly to the dermo-epidermal 
junction.

Estrogen-treated tissues could not be distinguished from the con
trols. As with the clinical results, the corticosteroids produced degrada- 
tive changes easily seen by microscopic examination. The epidermis 
became uniformly atrophic and was often reduced to a structure of only 
several cell layers’ depth. The basement membrane suffered further 
washout and became more indistinct. Decimation of the cell popula
tion of the dermis (Fig. 8C) was accompanied by diminished AM P  
staining. The subepidermal orcein staining fibers were little changed 
following corticosteroid treatment.

D iscussion

These studies indicate that topically applied steroid hormones can 
produce definite alterations in aging human skin. Androgens primarily 
tend to ameliorate the degradative changes, while the corticosteroids 
further exaggerate the deterioration. Exactly how these modifications 
develop is not yet known, and perhaps study of the mechanisms may 
provide insight into the aging process itself. Cutaneous senescence at 
least appears to have been conveniently bracketed by this divergent 
action of structurally related chemicals.

One fact which is clear is that the observed results are entirely local. 
Similar effects on distant or neighboring untreated skin do not occur. 
Systemic administration of the hormones in therapeutic amounts over 
an extended time are also ineffective (3). Of all the steroids used, only 
the estrogen showed significant absorption as such, with general effects
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such as gynecomastia in men and resumption of uterine bleeding in 
postmenopausal women.

Apparently the application of pharmacologic quantities of hormones 
to the skin yields unique results which cannot be predicted from know
ledge of their usual physiologic and systemic effects. It is becoming 
evident that cutaneous pathways of metabolism for steroids exist and 
that much remains to be learned of their integumentary fate (4-8). 
It is clear, however, that hasty generalizations drawn from “ expected 
results” can be misleading. The reliance on topically applied female 
hormones to alleviate the defects of aging skin undoubtedly draws 
support from this type of reasoning.

With regard to the practical implications of our studies, it is of 
course most encouraging to have achieved even these modest changes 
on skin which was already markedly damaged. This strongly suggests 
that prophylaxis might well yield even more satisfactory results. It is 
conceivable that application of the appropriate steroid begun rather 
early in life, particularly in light skinned, susceptible individuals, might 
not only enhance their appearance in later years but also afford protec
tion against the development of cutaneous epitheliomas.

Summary

The characteristic structural changes which typify aged skin, both 
in protected and actinically damaged areas, can be modified by the 
topical application of steroidal hormones. Androgenic compounds 
exert an ameliorative effect, restoring the gross and microscopic archi
tecture toward a more youthful integument. Hair growth is stimulated, 
sweat secretion increased and, in some instances, the sagging and fine 
wrinkling of senescence effaced. The microscopic improvement is even 
more uniform and striking, particularly in the epidermis where the dis
orderly cytologic and histologic alterations are reversed. The “benefi
cial” effects of topical estrogen have not been confirmed, and such 
substances exert no appreciable activity on human skin. Corticosteroid 
action is diametrically opposite to that of the androgens, and topical 
administration accentuates the degradative changes.
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The Human Scalp as a 
Habitat for Molds*
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Synopsis— N i n e t y  m o ld s ,  r e p r e s e n t in g  3 1  d i f f e r e n t  s p e c ie s , in c lu d in g  f o u r  k n o w n  p a t h o g e n s ,  
h a v e  b e e n  is o la t e d  f r o m  t h e  s c a lp s  o f  1 0 0  in d iv id u a ls  k n o w n  t o  h a v e  d a n d r u f f .  T h e  is o la t io n  
m e t h o d s ,  i d e n t i f y i n g  p r o c e d u r e s  a n d  s ig n i f i c a n c e  o f  t h e  f in d in g s  a r e  d is c u s s e d .

Introduction

There has been much interest in the isolation and identification 
of microorganisms from the human scalp in the last ten years because 
of their possible association with the scalp condition, “ dandruff.” 
It is believed by some investigators that dandruff is caused by a micro
organism or group of microorganisms.

The human scalp offers an environment that is favorable for the 
growth of many types of microorganisms both aerobic and anaerobic. 
Investigation by Roia (1) has shown that at least 14- separate yeasts are 
often found on the scalp. Beal (2) isolated 16 aerobic bacteria, and 
Epstein (3) demonstrated that seven species of bacteria normally 
associated with the human intestin al tract are also found on the scalp.

Presently, study of the flora of the scalp is concerned primarily with 
the isolation and identification of the group of fungi known as molds. 
Although many species of molds are know n to be air contaminants, it 
has not been shown that these molds are parasitic to man. However, 
some of the molds belong to genera that are known to be pathogenic.

* R e s e a r c h  s u p p o r t e d  b y  a  g r a n t  f r o m  J o h n  H . B r e c k ,  I n c .
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For 125 years fungi have been known to produce disease in man and 
animals (4). Before 1930 many fungus diseases were infectants in a 
small region of the country, but after 1930 an important cause for the 
spreading of fungus diseases as well as other diseases was the migration 
of people from one area to another. Some of the reasons for this great 
migration were economic depression and the great drought that occurred 
in the Midwest during the 1930’s. The Second World War also caused 
a great deal of moving, both of industries and of the employees of the 
industrial plants.

The fungi of most concern are the keratinophilic fungi. These fungi 
are best known because of their relationship to certain dermatomycoses 
such as athlete’s foot and ringworm of the scalp. These fungi are 
strongly keratinolytic and degrade keratin by an enzyme system (4). 
This enzyme system is not fully understood, and successful tests of 
keratin in  vivo are difficult.

The keratinophilic fungi of the Gymnoascaceae have been studied 
extensively. Members of this family include T rich o p h y to n  m en tagro- 
p h ytes , M ic r o s p o r u m  g y p seu m , and M ic r o s p o r u m  a u d o u in i. There is 
little doubt that the infections caused by the keratinophilic fungi are 
spread from infected to healthy persons by either direct or indirect 
transfer of arthrospores or keratin that contains the fungus.

The need for knowledge of the microorganisms of the scalp and of 
their role in dandruff is of great importance to the manufacturers of 
hair preparations, such as medicated shampoos, hair rinses, and hair 
dressings. These types of products have been marketed by many 
companies in recent years. Their value is often questionable and al
most always incomplete because of the lack of information about the 
effectiveness of the product against the organisms that are found on the 
scalp. It is the purpose of this study to investigate the connection, if 
any, of the molds found on the scalp with the presence of dandruff.

E xperimental

A  group of 100 persons was studied. It consisted of members of the 
senior and third-year classes at the Massachusetts College of Pharmacy 
between September, 1963, and June, 1964, of members of the faculty, 
and of people taken at random from outside this College. Twelve of 
the subjects were females. The subjects were not considered to have 
any abnormal scalp condition. They ranged in age from 17 to 66 years.

The material used in this study is known as “ scurf.” A  scurf sam
ple was obtained from each subject by having each person scratch his
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scalp with his fingernails and by allowing some scurf to fall upon a 
culture medium. Each subject selected the area of scalp of his choice. 
It was assumed that a representative sample from all parts of the scalp 
was obtained.

Identification of M olds 

C u ltu re T ech n iq u e

The culture medium used for the primary isolation was Sabouraud 
dextrose agar (Difco pH 5.(5). To prevent the growth of yeasts and 
bacteria, neomycin (3 m g/m l) and nystatin (5 units ml) were added 
to this medium.

Primary isolations were made in Petri plates having a diameter of 
5)0 mm. Subsequently subcultures were made in smaller Petri plates 
(diameter 45 mm). These subcultures were grown on Sabouraud anti
biotic agar, except for the molds of the genus P é n ic il l iu m , which were 
grown on Czapek dox agar (Difco pH 7.3). All mold subcultures were 
grown from ten to fourteen days in the dark at 25 °C.

The cultural characteristics most useful in identification were the 
following :

1. C o lo n y  G row th : The rapidity of growth and the size of the colony
at maturity is important.

2. C o lo n y  S u r fa c e : The colony surface could be velvety, floccose
(wooly), funiculose ,or fasciculate. Ridges and furrows oriented 
in a radiating or concentric manner demarcated the colony into 
well-defined zones (zonate).

3. C o lo n y  M a r g in : The colony margin could be undulating or
entire.

4. C o lo n y  C o lo r : The chromogenicity of the aerial parts, including
hyphae, conidiophores, and conidia, was observed. Sometimes 
the medium surrounding the colony became colored by soluble 
pigments, which was an important consideration.

5. S p o r e s : The degree of sporulation and the spore color were
important in designating species.

(5. E x u d a te s : Droplets of liquid appearing on the surface of the
colony were often seen. These droplets varied in number, clarity, 
and pigmentation.

7. O d o r : The odors produced by molds varied considerably and
were characteristic.
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8. U n d ersu rfa ce  o f  C o lo n y : As the mold hyphae grow into the agar,
characteristic colors were sometimes produced which could be 
observed by examining the underside of the colony.

M ic r o s c o p ic  T ech n iq u e

W e t  M o u n t

A  3 mm plug of agar-containing mold was placed on a slide, 5 %  
KOH  was added, sufficient heat was applied to melt the agar, and a 
cover slip was pressed upon the material before microscopic examination.

S lid e  C u ltu re

Shoemaker fungus mieroculture slides were inoculated with all 
available molds with cornmeal agar (Difco pH 6.0) as the nutrient. In 
most cultures sporulation was seen, follow ing a ten to fourteen day incu
bation period at 25 °C.

The microscopic characteristics which were most useful in the 
identification of the majority of molds, especially the P é n ic il l iu m  
and the A  sp erg illu s  were the following :

Head
Foot-cell
Vesicle
Conidiophore or stalk 
Sterigmata 
Conidium or spore

Huile cells, perithecia, ascospores, 
and sclerotia 

Metulae 
Chlamydospores 
Stromata
Vegetative mycelium

R esults

Molds capable of growing on Sabouraud agar were isolated from the 
scalps of 55 of the 100 subjects tested in the survey. In some cases 
more than one mold was present in the scalp of the same person, re
sulting in a total of 90 identifiable molds which could be maintained in 
subculture.

Thirty-one different species of molds were identified from the scalps 
of 100 subjects (Table I). Only four of the isolated scalp molds have 
been reported to be associated with human pathological conditions. 
These are A s p e r g il lu s  versico lor , A .  fu m ig a tu s , A .  a w a m ori, and A .  
m iy a k o en s is  (5). Pathogenicity studies of mold scalp isolates were not 
carried out in this research.

The most frequent organism, one that was isolated from the scalp of
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13 subjects, was P e n ic i t t iu m  n o ta tu m . Other common molds were 
A  ¡tern a ria  s e n e c io n is , in the scalps of ten subjects, and P .  b rev i-com p a c-  
tu m , in the scalps of six subjects.

A s p e r g il lu s  a w a m o r i  and A s p e r g i l lu s  m iy a k o e n s is  belong to the 
A s p e r g il lu s  n iger  group. Members of this group are commonly isolated 
from the external ear of man. The black aspergilli are the most com- 
mon of all aspergilli. They are of world-wide distribution and occur 
in and upon the greatest variety of substrata, including grains, fabrics, 
leather, and decaying vegetation in the field.

T a b l e  I

I d e n t i f ia b le  M o l d s  I s o la t e d  f r o m  th e  S c a lp s  o f  1 0 0  H u m a n s
N u m b e r  o f

O r g a n is m  I s o la t e s

Alternaría senecionis 10
Aspergillus awamori 1
Aspergillus fum igatus  1
Aspergillus m iyakoensis 2
Aspergillus terrícola v a r . americana 1
Aspergillus versicolor 1
Cladosporium avellaneum  2
Cladosporium cladosporioides 2
Cladosporium sphaerospermum  -I
Helm inthos pori urn ha lodes 
Mucor circinelloides 
Pénicillium  albidum
Pénicillium  brevi-compactum  6
Pénicillium  chrysogenum  2
Pénicillium  citrinum  4
Pénicillium  commune  2
Pénicillium  expansum  2
Pénicillium  fréquentons  4
Pénicillium  impHcatum  4
Pénicillium  lanoso-coeruleum  1
P énicillium  lilacinum  1
Pénicillium  lividum  4
Pénicillium  nalgiovensis 1
Pénicillium  notatum  13
Pénicillium  oxalicum  1
Pénicillium  paxilli  5
Pénicillium  roqueforti 2
Pénicillium  soppi 1
Pénicillium  vermiculatum  3
Pseudostemphylium lanuginosum  2
Pnllularia pullulons  _2

T o t a l  9 0
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The A s p e r g il lu s  ta m a rri series is not widely distributed, nor it is 
particularly common. It has been isolated from soil and from decaying 
organic material. It has no pathogenicity and may be regarded only 
as a saprophyte. The only species isolated belonging to this series was 
A s p e r g il lu s  terr íco la  var. a m erica n a .

A s p e r g il lu s  versico lor  var. glau ca  was isolated from human skin show
ing “ ringworm,” but pathogenicity was not proved experimentally (5). 
It is often found upon dried salted lean beef, thus showing its ability 
to grow upon meat products. It has been isolated from other, "non- 
meaty” places, such as bread, cereals, old cheese, rubber, and paraffins. 
These molds are widely distributed.

Summary

1. The mold flora of the scalps of 100 people has been investigated.
2. From 55 of these people, a total of 90 molds were isolated by 

culture and were identified according to monographs found in the 
literature.

3. The 90 molds were represented by 31 species.
4. The three most prevalent molds were P é n ic il l iu m  notatum , 

A lte r n a r ía  sen ec io n is , and P é n ic il l iu m  brev i-com p a ctu m .
5. Four of the 31 molds isolated are known to be pathogenic to 

man. The rest are plant saprophytes or parasites as well, responsible 
for the decomposition of organic materials.

6. There is no evidence in the literature to show that any of the 
molds isolated may cause any specific pathological condition of the scalp.

7. This survey shows that the human scalp harbors molds in great 
abundance.

(Received October 10, 1900)
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Book Reviews

T he Chemical Formulary, Volume 
XIII, edited by H. Bennett. Chem
ical Publishing Co., Inc., New York. 
1967. 447 pages, indexed. Price $8.

The 13th edition of the now familiar 
series of chemical formulary brings 
countless new formulas in sixteen 
broad areas to the chemical and ama
teur formulator. The first chapter 
again presents the well-known basic 
principles for compounding the for
mulations and is a fitting introduction 
for the volume, as well as a source of 
useful recipes. While several of the 
topics found in volume XII are in
cluded in volume XIII, none of the 
formulas are duplicated, and a large 
number of new fields are surveyed as 
well.

The formulations are for the most 
part grouped under appropriate sub
ject headings, making it easy to 
browse through and compare. How
ever, industrial disinfectant cleaners 
are misplaced in Chapter IV, “Cos
metics and Drugs,” and should right
fully be in Chapter XIV, “Soaps and 
Cleaners.” Hard surface disinfec
tants are not drugs. Chapter V, 
“Emulsions,” contains one formula 
for a self-polishing floor wax which 
should be included in Chapter XI,

“ Polish,” although admittedly it is an 
emulsion. Chapter X V I, ‘‘Miscellane
ous,” includes a number of unrelated 
items. Fortunately, the index is 
complete and fairly accurate and di
rects one to the proper pages.

Especially helpful are the alphabet
ical lists of chemicals and suppliers, 
which make it easy to locate the 
source of raw materials. The writer 
agrees with the editors of the volume 
that trade names for materials should 
be used to afford as many meaningful 
formulas as possible, but a description 
of the products should also be in
cluded so that a formula can be eval
uated. There is no way of knowing, 
for example, whether a material is an 
active ingredient, a filler, a preserva
tive, or an activator unless one is al
ready familiar with it. Several for
mulas are simply composed of a dozen 
specialty items giving no clue to their 
nature. As far as could be deter
mined, only one material, Detergicide 
(page 121), is not listed among the 
chemicals.

Most of the chapters are well writ
ten, with both formulas and com
pounding procedure spelled out. 
Chapter XIII, “Rubber, Plastics, 
Waxes,” is one exception— with for
mula upon formula and never a manu
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facturing procedure, time, or tempera
ture— and could be useful only to an 
expert. The chapter on soaps and 
cleaners is occasionally difficult to 
read because formulas are broken up 
and the continuation may be found at 
the top of the next column or part 
way through, since the printing varies 
haphazardly from two columns per 
page to one.

Chapter XII, “ Pyrotechnics,” is a 
disappointment because it is merely a 
detailed summary of one U. S. patent 
on halogenic smokes. Such a narrow 
phase of a subject should not have 
over 50 pages devoted to it.

The formulas for the kinds of prod
ucts with w’hich the writer is familiar 
appear reasonable and workable with 
the exception of artificial vanilla, page 
28. Coumarin has been banned for 
use in foods as a toxic adulterant by 
the FDA and, of course, cannot be 
used.

The cosmetic chemist will find in 
Chapter IV, “Cosmetics and Drugs,” 
a wealth of information since it in
cludes typical formulations for almost 
every kind of cosmetic and toilet arti
cle which can serve as starting points 
for his owm work, while the other 
chapters can supply new ideas and 
raw materials. Volume XIII of The 
Chemical Form ulary is a valuable ad
dition to the shelf of the formulating 
chemist.— R ic h a r d  K. L e iin e — Cy- 
anamid International.

Scientists in Organizations, by 
Donald C. Pelz and Frank M. 
Andrews. John Wiley & Sons, Inc., 
New York, N. Y. 1966. 318 pages,
indexed. Price $10.

This volume describes the results of 
a massive study of scientists by two 
social psychologists. One may ex
pect that it will be much quoted and 
will become a major source of impor
tant information to managers of re
search and development groups. Ba
sically, the authors studied research 
personnel in industrial and govern
mental laboratories and in universi
ties. The subjects were 1311 scien
tists in 11 different laboratories.

Scientists were rated according to 
their performance in four categories: 
scientific contributions, usefulness, 
patents, and unpublished reports. 
The ratings in the last two categories 
appear of minor interest, but the areas 
identified as scientific contributions 
and usefulness deserve careful scru
tiny. “Scientific contributions” refer 
to the man’s own work to help the 
field move forward, regardless of 
whether anybody benefits from his 
activity. “Usefulness" refers to his 
value to the organization within 
which he works, regardless of whether 
he himself performs the research or 
service. Ratings of these parameters 
were made by five judges, on the aver
age, selected from the scientists's peers 
within his own laboratory. These 
ratings were then combined by the 
“Ford” technique to yield percentile 
ranks. It is interesting to note that 
these two parameters generally run 
parallel and that one measurement 
might have been sufficient. One can, 
therefore, inquire whether these pa
rameters measure different character
istics of individuals or whether the 
judges tend to confuse these two par
ticular ratings.
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It is desirable, of course, to sur
round scientists with an environment 
which makes their performance as 
productive as possible. The findings 
of this study actually suggest manage
ment techniques which would allow a 
scientist to achieve his full potential. 
Interestingly enough, scientists per
form better when their activities were 
fairly thoroughly coordinated and 
when their “freedom” was somewhat 
limited. Similarly, higher perform
ance was achieved whenever there was 
communication with colleagues and 
whenever the scientist was allowed to 
work on three or four research and 
development functions; a sharp low
ering of performance was noted when
ever the number of functions exceeded 
four. Some other interesting findings 
reported by the authors concern the 
influence of the age of the scientists, 
the time spent in technical work, and 
laboratory conditions.

In reviewing this massive accumu
lation of statistical data, one is struck 
by the fact that scientists appear to 
perform better if, as noted above, 
management employs certain admin
istrative techniques. The question 
arises whether it is legitimate to as
sume that the caliber of sceintists in 
the various laboratories is homoge
neous and that comparisons between 
different laboratories are meaningful. 
It is quite possible that good manage
ment practices attract or find the 
more highly endowed and effective 
scientist; poorer management may be 
satisfied with less capable individuals. 
Although the book does not answer 
this puzzling problem, scientists and 
administrators can benefit much from

this significant contribution because it 
describes either how to attract the 
well-performing scientist or how to 
make scientists perform well»— M. M. 
Rieger— Warner-Lambert Research 
Institute.

Colloid Chemistry, by A. Slieludko, 
Elsevier Publishing Company, Am
sterdam, London, New York. I960. 
277 pages. Price $14.50.

This book was developed from the 
lectures given by Dr. Slieludko, Pro
fessor of Physical Chemistry at the 
University of Sofia, Bulgaria. The 
Bulgarian text (1957-58) was revised 
and translated into Russian in 1960. 
This material was further revised in 
the translation to English. The sub
ject is developed from basic principles. 
Where needed, an adequate mathe
matical background is assumed. The 
whole exposition is very readable.

Each chapter is well referenced. 
The index is confined to major topics 
only. It is an excellent book for use 
as a colloid text or as a small reference 
book. The chapter titles— Prepara
tion and Purification of Lyophobic 
Colloidal Systems, The Optical Prop
erties of Colloids, The Molecular 
Kinetic Properties of Colloidal Solu
tions, Physical Chemistry of Surfaces, 
Electrokinetic Phenomena, Thin 
Layers, Stability of Lyophobic Sols, 
and Foams and Emulsions— give an 
idea of the scope of the book. Con
sidering the total size of the book, the 
coverage of the more applied areas of 
the last three chapters is very com
plete and is a remarkably concise ex



.">72 JO U RN AL OK TH E  SO CIETY OF CO SM ETIC CH EM ISTS

position of the theories involved in a 
very controversial area.

The fact that this book was written 
as a teaching text makes it a desirable 
book for anyone approaching a study

of colloid chemistry, particularly for 
self-education on the background of 
the many phenomena so important to 
the cosmetic chemist.— John H. 
W ood— Bristol-Myers Products.
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Pa rm avert
FLORAL GREEN NOTE 
NON-IRRITATING 
STABLE IN ALKALIES  
EXTREMELY 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. 
E specia lly e ffec tive  ¡n bouquets of f lo ra l 
com p o s itio n  and m odern com pounds.

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
Croton-on-Hudson, New York

INC.

New York Office: 507 Fifth Avenue, MU 7-5133 /  Detroit: 14812 Alma Avenue, LA 7-5018 /  Chicago: 2141 West 
Touhy Avenue, 764-8658 /  Compagnie Parento, Limited. 70 Mack Avenue, Scarborough, Ontario, Canada, 694-1123
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* Packaging

Our experienced sta ff o ffers a com
p lete service fo r Distributors in 
the A tlantic and Central States.
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Detroit, Michigan 48207

SPECIAL EDITIONS 
OF THE JOURNAL 

OF THE SOCIETY OF 
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The following special editions are 
available

Ten-Volume Index, 1947-1959

Price $2.50

Seminar on Percutaneous 
Absorption

Price $5.00

Prepaid orders may be sent to:

Editorial Assistant
761 North Valley Chase Road 
Bloomfield Hills, Michigan 48013
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surplus dollars n eed  in v es tin g , 

hush-hush  p rod u ct  
n eed s a scen t.

C all th e  gu ys w h o  can in v e n t: 
C all N o v i l le .

e s s e n t i a l  o i l  c o  i n e
NORTH BERGEN, N. J.

ASSOCIATED COMPANY

NICKSTADT-MOELLER, INC.
Ridgefield, N. J.
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St s W.

So it isn ’t every dressing  tab le  th a t carries a big ja r 
o f P o la w a x .  But chances are it's  there  all r igh t - 
more than like ly ho ld ing  toge ther a fam ous cream
or lo t io n ...........o r poised fo r action in a quick
break foam .
Today ’s top  O /W  em u ls ifie r - P o la w a x .  W rite  fo r 
new fo rm u la ry  and sam ple.

■  New York London
I  v \ h W I  Milan Düsseldorf

Croda Inc.
51 Madison Ave.
New Y ork. N.Y. 10010 
MU 3-3089
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Where the aromatics action is.
«

'he action is here in our research on every one o f our products. quality control team checks every
jw er  where hundreds o f chemists A nd it continues in our plant where drum  of aromatics before shipm ent
re developing new ideas to enhance we synthesize all our aromatics from  
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s developing new fragrances. so yOU do n ’t have to worry about
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irritation studies we prepare and It’s right up to the point o f
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It makes sense to go where the 
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Aromatics Dept., R oche C hem ical 
Division, H offm ann- "
La R oche Inc., N u tleyX  ROCHE 
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Emulsion stabilizer? 
Suspending agent?

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

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

You 've run into a road-block with a 
new cosmetic that cakes. The solu
tion hinges on meeting what others 
call an impossible petrolatum 
requirement. 

If it's a tough one l ike that, call 
Penn-Drake. Our research and de
velopment team will live with your 
problem night and day. By apply
ing Chem-Genuity (skill, experi· 
ence, and unl imited ingenuity) , 
we' ll develop the " impossible" 

help your product become a 
soaring success. 

At Penn-Drake, Chem-Genuity 
is standard procedure in solving 
the more difficult prob-
lems involving white 
oils and petrola
tums. 

Why not put 
Penn-Drake 
Chem-Genu
ity to work 
for you? 

Write or phone collect today for technical informa
tion and sampil!s specific to your problem. You can 
depend on Pe• n·Drake! PENNSYLVANIA REFINING 
COMPANY, Dept 37- 3, Butler, Pa. 16001 Phone 
412/287-2781 

penn-drake 
WHITE MINERAL OILS 

PETROLATUMS 
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Washine can help you if:

4

You haven’t thought 
of using parabens 
for preservation.

You have thought 
of using them...  
but haven’t yet.

You have used them ... 
but without the 
results you’d like.

You’re now using them 
but don’t realize how 
much more Washine 

; to offer.

Who knows more about 
parabens than Washine

We are probably in the best position to help you with your
preservation problems. Washine has long been active in 

problem-solving and has pioneered in the development of 
new applications for p-hydroxybenzoates (methyl, propyl,

butyl and ethyl; U.S.P.. pure and technical grades)
As tru ly  basic producers, we continue to probe 

for new and expanded applications.

W rite or phone our product manager. M r. Zwicker, 
for samples, inform ation and technical service.

WASHINE CHEMICAL CORPORATION
165 M AIN  STREET, LODI, N.J. 07644/TE L. (201) 471-4500



FLAVORS AND FRAGRANCES FOR OVER A CENTURY AND A HALF 
* *  *  * *  ESSEN TIAL O ILS  • FLAVOR BASES

PERFUME BASES • AROMATIC 
C H E M IC A L S  • C E R T IF IE D

COLORS • SPRAY DRIED PRODUCTS
-<q Q  N

DODGE & O L C O T T  INC., SEVENTY FIVE 9 th  AVE., NEW YORK, N.Y.



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

1. Uniform Purity
2. Uniform Texture

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

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

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

BEEHIVE BRAND
/3 jZ j& 4 ^ tn 7 l^ C

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

Write us about your beeswax problems.
NEW YORK 10010 
300 Park Ave. So.

CHICAGO 60606 
162 N. Franklin St.

BOSTON 02109 
71 Broad St.

LOS ANGELES 90015 
952-4 S. Flower St.
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