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AMERCHOL® — sterol extracts. Amerchols such 
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wax ester. Combines the natural benefits of 
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conditioning properties of lano lin ’s most active 
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tU .S . &  foreign patents
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So pure . . .  many more than 
100,000 injections have been 

given without ill effect

Nontoxic, noncarcinogenic, nonirritating Penn-Drake 
White Mineral Oil helped achieve that significant record 
in a long range program using an emulsified “repository”- 
type influenza vaccine. ■  It was reported in a leading 
health magazine0 that the vaccine had been administered 
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services since 1951 without producing a single known 
long-term ill effect.

■  Whenever your pharmaceutical or cosmetic formula
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ards, we urge you to call on the experience and facilities 
of Penn-Drake —pioneers in producing Intensely-Pure 
White Mineral Oils.
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your specific needs?
’“Name of magazine furnished on request
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JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

S O N N E B O R N
White Mineral Oils and Petrolatums
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Available in all consistencies, high and low melting points, 

colors ranging from Alba White to Amber.

Complete technical data and formulation suggestions on SONNEBORN 

White Oils and Petrolatums are available on request. Write Dept. No. 401

DIVISION OF

CHEMICAL CO.

SONNEBORN CHEMICAL AND REFINING COMPANY
White Oil Division, 300 Park Avenue South, New York 10, N. Y.
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fresh note so essential to total naturalness. 
Especially effective in bouquets of floral 
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per cent to achieve the desired results.

COMPAGNIE PARENTO
New York Office: 507 Fifth Avenue, MU 7-5133 /  Detroit: 14812 Alma Avenue, LA 7-5018 /  Chicago: 2141 West 
Touhy Avenue, 764-8668 /  Compagnie Parento, Limited, 70 Mack Avenue, Scarborough, Ontario, Canada, 694-1123

INC.
Croton-on-Hudson, New York
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Lanogene is first choice

among liquid lanolins

because
it is a natural oil, biologically akin 

to the lipids of human skin.
It is superior to its parent product 

lanolin — because it possesses a much higher 
spreading coefficient, is more penetrative

and deposits a water-binding film that 
promotes moisture retention. Preparations 

containing l a n o g e n e  may h e  labelled 
“contains lanolin”.

For complete data request Product Bulletin 28.

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

628 Woverly Avenue, Mamaroneck, N.Y.
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SINCE 1820
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for decades been prime processors of basic ingredients for 
the perfumers of the world.
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tions have earned for our laboratory technicians both 
here and abroad an inspiring accolade of confidence.

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

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

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

3ÓÓ Madison Avenue, New York
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S P & ifle c tto n

o f your product

GLYCOMULS®
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GLY COSPERSES ® * * *
. . . emulsifiers and solubilizers in 
CREAMS, LOTIONS. OINTMENTS, 
BATH OILS, PERFUMES 
.  . . “ for superior emulsion stability’

***SORBITAN ESTERS. 
ETHOXYLATED SORBITAN ESTERS, 
AND RELATED PRODUCTS

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

TtUphono: OREGON 9-6400
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P R E S I D E N T ’ S  R E P O R T

W AR REN  B. De NNIS 

Decem ber 4, 1962

T his  y e a r ’ s Report of your President to the membership has 
proven to be a very complex affair, since 1962 seems to have been a year of 
decision in many areas o f our interest.

It was always my belief that the work of our organization was in the 
hands of the Committee Chairmen and of course this is still true to a great 
degree. On the loyal and dedicated efforts o f your Standing Committee 
Chairmen the annual march of our affairs has become an accepted fixture of 
events.

Walter Wynne as Arrangement Chairman brings his many years of 
experience to the smooth running o f the Annual and Semi-Annual Meetings 
and Seminar as well as the Medal Award Presentation and Dinner Dance.

By this time you are all acquainted with the decision of Mr. Raymond 
Reed’s Medal Award Committee that the 1962 Medalist is Dr. Paul G. I. 
Laufter. This Committee was not content to choose only a Medalist. It 
went even further and has made proposals whereby the public relations 
aspect of the Medal Award function can be extended to serve the public 
image of our So c ie t y  even better.

The Library Committee has been Chaired by Dr. Frank J. Steele: a 
dedicated bibliophile as well as an educator in our field. Frank Steele has 
strengthened the library through purchases of new as well as historical 
reference items and has contributed valuable volumes from his own 
collection.

The Special Award which proved so brilliant an occasion last May 
brought great credit to Dr. Herman Jass, the Special Award Committee 
Chairman, and to Robert L. Goldemberg, Chairman of the Literature Re
view Committee. Both have been persuaded to continue another year in 
these assignments. We are grateful for their continued willingness to 
serve the Society in this important way.

Harry Isacoff, after five years as Library Chairman and Historian, 
agreed to undertake the important post of Membership Chairman. T o
gether with his Committee, the Chapter Membership Chairmen, he has 
brought 81 new members into our society which now totals 916.

Edward Silkin undertook the difficult Public Relations Committee
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Chairmanship. His efforts have resulted in distinctly better advance re
porting o f our meetings, and he has succeeded in placing our notices in 
several journals which previously failed to print any of our releases.

Dr. Barry Dash mounted a Seminar Program, under very difficult con
ditions, which many have told me was one o f the finest Seminars we have 
ever held.

The Seminar is assuming a unique significance in the area of the So c i e t y ’ s 
service to the membership. The Chapters, led by Chicago, have persuaded 
the Board of Directors to change the locale of this meeting periodically to a 
major city other than New York. This has the happy effect of removing 
the geographical barrier which exists for many of our members when 
meetings are confined to New York. The 1963 Seminar will be in Boston. 
In 1965 present plans call for Los Angeles.

Dr. Hyman Henkin has twice been responsible for programming of 
exceptional quality. The May meeting was the subject o f much laudatory 
comment, as I am sure today’s meeting will be.

Perhaps the event with the greatest potential impact during 1962 was 
Maison G. deNavarre’s request to be relieved of his responsibility as 
Editor and Publications Chairman for T he J o u r n a l  of  th e  So c ie t y  of  
C osm etic  C h e m is t s . This was a grievous blow indeed. What can one 
add to the evidences of the esteem in which we have held Ed deNavarre 
over the years. All o f you know his zeal for the science o f cosmetics, 
author, editor, columnist, founder o f our So c i e t y , an honorary member, 
its Medalist in 1951, an instigator and first President o f the I.E.S.C.C., the 
encourager of individual Societies of Cosmetic Chemists the world over. We 
were indeed faced with a crisis as his retirement as Editor became immi
nent.

Your President-Elect, Lester Conrad, acted as Chairman of a Special 
Committee on Editorial Policy to review present policy, suggest our future 
course of action and search for a successor to Ed deNavarre as Editor and 
Publication Committee Chairman.

The English Society had entered into a contractual arrangement with 
Pergamon Press to handle the printing and business affairs o f their two 
issues of the Journal. W e reviewed their arrangement and thoroughly 
explored offers by Pergamon Press and others to do the same for us. It was 
finally recommended that we continue our present control o f our six issues 
of the J o u r n a l , reduce the load on the Editor by the appointment of a sub
committee for advertising matters and arrange for Mrs. McGillivray to con
tinue her present role in our J o u r n a l .

These recommendations were accepted along with the nomination o f Dr. 
Martin Rieger to succeed Ed deNavarre as Editor and Publication Com
mittee Chairman.

The Board is very pleased that Dr. Rieger has accepted this assignment.
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His years o f  service to the So c ie t y  at the Chapter level as well as for the 
past three years as a Director and his often expressed concern for the caliber 
o f all phases o f our J o u r n a l  enable him to bring to his new task all the 
attributes necessary for the task of increasing the prestige o f the J o u r n a l  
which I referred to above.

The area of International Affairs, this year under the Chairmanship of 
Robert A. Kramer, began to loom large in our thinking as the World’s Fair 
and the 1964 International Congress o f the International Federation of 
Societies o f Cosmetic Chemists approached.

On June 29, 42 members and friends o f the So c ie t y  under the tour 
directorship o f Sam Cohen left New York on Irish Airlines for our biennial 
European tour.

The Congress in London was at such a fine academic level, the social and 
tour arrangements so well worked out that a very high standard has been 
set to challenge our own efforts for 1964.

The members o f the tour participated in activities sponsored by I.F.S.C.C. 
affiliates in Hamburg, Paris, Milan and Rome.

Eight of us were your So c i e t y ’s delegates at the I.F.S.C.C. Council 
meeting which took up the better part o f two days. New officers o f the 
I.F.S.C.C. were elected, including Sabbat J. Strianse. The Council also 
elected the Dutch Society to membership, and the possibility o f a Mexican 
and a Czechoslovakian Society was mentioned.

The main item o f interest to your delegates was, o f course, the acceptance 
o f New York as the 1964 site for the third International Congress o f the 
International Federation o f Cosmetic Chemists. This was finally accepted 
by the Council, thanks to the ground work done by Robert A. Kramer.

In 1964 the May Scientific Meeting and the Seminar will be absorbed into 
the Congress. It will be held in New York City during the week of 
June 21, 1964. Present plans call for the use o f Columbia University 
facilities to house overseas visitors and to provide facilities for scientific 
and social events.

Apropos o f International Congresses, the present schedule calls for 
Paris in 1966. You may be interested to know that the I.F.S.C.C. has 
tentatively accepted the invitation o f the Japanese Society to hold the 1968 
Congress in Tokyo.

As I prepare to turn over this office to my successor, I wish to thank all 
these Committee Chairmen and their Committees for the loyal and dedi
cated service they have given to our Society during 1962. I also want to 
thank the membership at large for their trust in honoring me with this 
supreme opportunity to serve our common interests in our chosen pro
fession as cosmetic chemists. I shall long treasure the memory o f the 
moments which you set in train for me when I became President-Elect.

And now there remains only the results o f the activities o f the Nominat-
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ing Committee under Sabbat J. Strianse. Yesterday the Board o f Directors 
accepted the formal report of the tellers as follows:

President-Elect— Robert A. Kramer
Secretary— Richard K. Lehne
Treasurer— Richard A. Faust

DirectT's for two years

John M. Longfellow, 1964 
Harry Isacoff, 1964

Directors serving the balance of their term

John E. Garizio, 1963 
William H. Mueller, 1963

Mr. Conrad, you have served as President-Elect since your election and 
installation at the Annual Meeting in 1961. By-Laws and custom provide 
that I shall now present you with this gavel, the tangible symbol o f the 
office you are about to attain, and shall now install you as President. You 
will assume this high office at the close of the Medal Award Dinner held in 
conjunction with this meeting.

As President you shall have all the duties o f a Chief Executive Officer as 
well as those o f presiding at all meetings. You are further charged to use 
the influence of the S o c i e t y  to enhance the professional status o f cosmetic 
chemists.

I congratulate you on your installation as President. T hope you shall be 
able to use this gavel with good fortune and good health.



T H E  E F F E C T  O F  U . V .  I R R A D I A T I O N  O N  

E N Z Y M E  S Y S T E M S  I N  T H E  E P I D E R M I S

By W. C o f f e y ,  P. F i n k e l s t e i n , a n d  K. L a d e n *

Presented September 19, 1962, Seminar, New York City

T h e  p h y s i o l o g i c a l  effect o f ultraviolet light irradiation upon the 
epidermis and dermis has been extensively studied from many points of 
view. Thus the effect o f U. V. light on erythema production, melanin 
formation, long-term changes in dermal collagen, induction of cancer and 
histological changes in the epidermis have been, and continue to be, 
important areas o f research (1-6).

It is interesting to note, however, that attempts to identify the initial 
biochemical alterations induced by U. V. light have been in general un
successful. Indeed most o f the changes brought about by exposure to 
U. V. light do not manifest themselves until at least several hours after 
exposure. Thus, for example, erythema begins to develop two to three 
hours after irradiation (I) and histopathological changes, twenty-four 
hours later (7).

Recently, Daniels et al. (8) using histochemical procedures have 
examined the histochemical, enzymatic and cellular changes occurring in 
the epidermis after U. V. exposure. While histological and some histo
chemical changes were observed as soon as four hours after irradiation, no 
histologically demonstrable enzymatic changes were noted until extensive 
cellular damage was observed.

It was the purpose o f this investigation to see if any signs o f damage re
sulting from U. V. irradiation could be detected at fairly short periods o f 
time after exposure. Since one might expect, enzymatic changes to precede 
any marked histological changes, our investigation has centered around the 
effect o f U. V. irradiation on some o f the enzyme systems present in the skin. 
The enzymes we chose to investigate were those involved in glucose 
metabolism and two transaminase enzyme systems.

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

Preparation of Tissue Plomogenates— Male rats (200 ±  25 gm.) o f the 
Sprague-Dawley strain were used in all experiments. Four days prior to

* T h e  T o n i  C o m p a n y , D iv .  o f  G i l le t t e , C h ic a g o  5 4 , 111.
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the day o f the experiment, the animals were anesthetized with ether and the 
hair plucked from the dorsal area. The plucking was done four days before 
the experiment to allow the skin flare reaction caused by the hair removal to 
subside. Both control and treated animals were sacrificed by cervical 
fracture and their pelts quickly removed. After scraping away the sub
cutaneous fat, the pelt was stretched over a chilled drum. The epidermis 
was then scraped from the dermis with a scalpel, and after weighing on a 
Roller-Smith precision balance, placed into a Potter-Elvehjem homogeniz
ing tube. A small pair o f scissors was next used to mince the tissue, and 
then a calculated amount o f KCl-KHCOs homogenizing fluid (sufficient 
fluid to prepare a 5 per cent homogenate) was added and the contents 
homogenized for three to five minutes in the cold. For spectrophotometric 
studies, the homogenate was centrifuged at 5000 r.p.m. in a Precision 
Vari-Hi Speed Centricone centrifuge for fifteen minutes and the resultant 
supernatant liquid was used.

Injury Inducing Procedure— Four days after plucking, the animals were 
exposed to U. V. light (Westinghouse R. S. 275W Sun Lamp) for twenty- 
four minutes at a distance o f IOV2 in. This exposure was sufficient to pro
duce a reaction comparable to a first-degree burn. The animals were then 
sacrificed at varying time periods after exposure. Control animals were 
plucked four days prior to the experiment, but were not exposed to U. V. 
light.

Glucose Oxidation— Glucose oxidation was determined manometrically in 
a Warburg apparatus by measuring oxygen uptake. The complete system 
contained homogenate, buffer (phosphate pH 7.4), Mg + +, ATP, TPN  and 
glucose with KOH in the center well.

TPN  Reduction— Glucose oxidation via the hexose monophosphate 
shunt was determined spectrophotometrically by following the rate of 
T P N -H  formation at 340 m/x. The system contained epidermal extract, 
buffer (phosphate pH 8.0), Mg + +, ATP, T P N  and glucose.

Transaminase Activity— Transaminase activity was followed spectro
photometrically via the oxidation o f D PN -H . Both glutamic-oxalacetic 
transaminase and glutamic-pyruvic transaminase were studied. The 
complete system contained: epidermal extract, buffer (phosphate pH 7.4), 
aspartic acid or alanine, D P N -H , lactic dehydrogenase and alpha keto 
glutaric acid.

R e s u l t s

Initial experiments in this investigation were aimed at studying the 
effect of U. V. light irradiation on glucose metabolism by rat skin. Rats 
were irradiated in the manner described and sacrificed at one-half hour, one 
hour, one and one-half hours and two hours after exposure. Epidermal 
homogenates were prepared from the exposed sites, and glucose metabolism
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was evaluated via oxygen consumption and compared to homogenates pre
pared from nonexposed animals. The results indicated that at the one- 
half hour interval, the rate o f 0 2 consumption was often comparable or 
slightly elevated from that o f unexposed skin. However, at all other time 
intervals, the 0 2 consumption o f the homogenates prepared from the ex
posed animals was markedly depressed. In some cases this depression in 
oxygen consumption was as great as 75 per cent.

Since previous work in our laboratories and others (9-11 ) indicated the 
presence o f the hexose monophosphate shunt in glucose metabolism in skin, 
it was decided to investigate further the effect o f U. V. irradiation on 
glucose oxidation by following the rate of TPN  reduction in epidermal 
extracts prepared from exposed and nonexposed animals.

Animals were irradiated and sacrificed at intervals o f one-half hour and 
one hour after exposure. Epidermal extracts were prepared from their 
skins as well as from the skin of a nonexposed animal and the early stages of 
glucose oxidation followed spectrophotometrically via TPN  reduction. 
The results are presented in Table 1.

T a b l e  1— T h e  E ff ect  of U . V . I r r a d ia t io n  on  G lucose  M e t a b o l i s m *

C o n tro l
N o n ir r a d ia te d

t r  » o • p i
T im e , m in . V s  hr. la te r 1 hr. la te r

1
2

0 .2 5 8
0 .3 0 0

0 .2 9 5
0 .3 5 0

0 .0 9 0
0 .1 5 0

* G lu c o s e  m e ta b o lis m  m e a s u re d  as ra te  o f  T P N  r e d u c t io n  (in cre a se in O .D .  a t  3 4 0  mil).

T a b l e  2 — G O T  a n d G P T  T r a n s a m in a s e  A c t iv it y  of  I r r a d ia t e d  
R a t  S kin

vs. N o n i r r a d i a t e d

G O T  A c t iv i t y G P T  A c t iv i t y

N o n ir r a d ia te d  
I r r a d ia te d  (s a c r if ic e d  

a fte r  ir ra d ia t io n )
o n e  hr.

15 X  10 3 u n its*  
0

3 X  1 0 3 u n its*  
0

* O n e  u n it  e q u a ls  a d e c re a s e  in o p t ic a l  d e n s ity  o f  0 .0 0 1  u n its  p e r  m in u te  p e r  g ra m  w e t  w e ig h t  
o f  tissue.

These results suggest an increase in glucose metabolism at the one-half 
hour interval and a depression at the one hour interval.

Since a marked depression in glucose oxidation was consistently noted at 
time intervals from one hour to four hours after U. V. irradiation, further 
attempts were made to find the cause for this inhibition.

Rats were irradiated in the usual manner and sacrificed one hour after 
exposure. Epidermal extracts were prepared and glucose oxidation 
studied via TPN  reduction. As usual, a marked reduction in glucose 
oxidation by irradiated skin was noted (see Fig. 1). When, however, 
glucose-6-phosphate was used as a substrate in place o f glucose, no dif
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ference was observed between the rate o f glucose metabolism in exposed 
vs. nonexposed animals (Fig. 2).

These results suggested that the cause lor the decreased rate o f glucose 
metabolism in the irradiated animals’ skin was related to some inactivation 
or inhibition o f the glucose phosphorylating mechanism.

The supposition was further confirmed by showing that when exogenous 
hexokinase (the enzyme which converts glucose to glucose-6-phosphate) 
was added to the epidermal homogenate system, no difference in the rate of 
glucose metabolism could be observed between irradiated and nonirradiated 
skin (Fig. 3).

The effect of U. V. irradiation on one other enzyme system was investi
gated. In earlier work in this laboratory it was shown that the rat epider
mis contains at least two transaminase systems. These are glutamic- 
oxalacetic transaminase (GOT) and glutamic-pyruvic transaminase 
(GPT). The activities of these two transaminase systems were compared in 
epidermal extracts of normal rats vs. epidermal extracts of U. V. irradiated 
animals. The results (Table 2) indicated a complete inhibition o f trans
aminase activity in the extract from the irradiated animals.

D i s c u s s i o n

The time delay between exposure to U. V. irradiation, and the onset of 
clinical or histological evidence of damage has been explained by a number

F ig u re  1.— E ffe c t  o f  U . V . ir ra d ia tio n  o n  g lu co se  m e ta b o lis m  b y  ra t  e p id e rm is . K a te  o f  T P N  
r e d u c t io n  (in cre a s e  in O .D .  a t 3 4 0  m/a) vs. T im e  (m in .) .
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of different theories (12). Perhaps the most widely accepted theory 
speculates that sunlight sets up some type o f free radical reaction which in 
turn results in the release of some noxious agent thus setting the stage for 
the classical symptoms o f sunburn. While the nature of these initial re
actions is unknown, it appears that it takes several hours for the body to 
respond via gross clinical or histologic changes.

F ig u re  2 .— E ffe c t  o f  U . V . ir ra d ia t io n  o n  m e ta b o lis m  o f  g lu c o s e -6 -p h o s p h a te  b y  ra t e p id e rm is . 
R a te  o f  T P N  re d u c t io n  ( in cre a s e  in  O .D . a t 3 4 0  m ^ ) vs. T im e  (m in .) .

It is only reasonable to expect that during this time lapse, enzymatic 
changes are occurring which initiate some of the cellular responses seen. 
While the work reported in this paper does not clarify the mechanism of 
the initial damaging effects of U. V. irradiation, it does point out some of 
the early enzymatic changes occurring.

The damaging effects o f U. V. irradiation on many enzyme systems is well 
known (13). Usually these effects have been studied with in vitro systems
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F ig u re  3 .— E ffe c t  o t  U . V . ir ra d ia t io n  o n  e p id e rm a l m e ta b o lis m  o t g lu co s e  w ith  a d d e d  e x o 
g e n o u s  h e x o k in a se . R a te  o t T P N  r e d u c t io n  (in cre a s e  in O .D .  at 3 4 0  m /i) vs. T im e  (m in .) .

and are often related to dénaturation of the enzyme protein itself or in
activation of some co-factor needed for enzyme activity. Thus, for 
example, it has been reported that U. V. light can inactivate transaminase 
systems in vitro (14). Exposure o f the under side of mouse skin to U. V. 
irradiation has been reported to cause a decrease in succinic dehydrogenase 
activity as estimated histologically (15). Exposure o f skin or skin extracts 
to U. V. causes an increase in phosphorylase activity (16, 17).

In our studies, the most marked effects observed as a result o f U. V. 
irradiation of rat skin in vivo were a decrease in the rate of glucose oxidation 
and a complete inhibition of two transaminase systems present in the 
epidermis. Both of these enzymatic effects manifested themselves within 
one hour after irradiation and continued up to four hours after irradiation. 
At time intervals of one-half hour after irradiation, this inhibition of 
glucose oxidation was not noted, and indeed in several experiments a slight
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increase in rate was noted. Measurements o f  glucose oxidation and 
transaminase activity were not measured at periods o f time longer than 
four hours after irradiation.

While the mechanism for the inactivation of transaminase activity is un
known, it appears that the mechanism by which the decrease in glucose 
oxidation occurs is related to some malfunction in the glucose phosphory- 
lating system. Thus it has been shown that in the presence o f glucose-6- 
phosphate as substrate or with the addition of exogenous hexokinase, no 
difference can be observed between the rate o f glucose oxidation o f extracts 
prepared from normal animal skin and those from irradiated animal skin.

It is interesting to note that one o f the early histological changes seen in 
irradiated skin is a build-up in glycogen (8). This glycogen build-up has 
also been observed after X-irradiation, and it is speculated to result from an 
enzymatic disbalance between glucose and glycogen metabolism (18). 
Perhaps the enzymatic changes in glucose metabolism reported herein are 
related to this imbalance.

S u m m a r y

The effect o f U. V. light on enzyme systems present in the epidermis o f the 
rat has been investigated. Exposure of rats to U. V. light has resulted in a 
decreased rate o f glucose metabolism in homogenates prepared from the 
epidermis o f the irradiated animals. This marked decrease in glucose 
oxidation can be observed within one hour after irradiation. Inactivation 
of the glucose phosphorylating mechanism is believed to be the cause for 
this decreased glucose metabolism. Complete inhibition o f two trans
aminase enzyme systems was also noted in the epidermis o f rats, one hour 
after U. V. irradiation.

(Received September 18,1962)
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B I O C H E M I S T R Y  O F  I N F L A M M A T I O N

By B E R N A R D  I D S O N ,  Ph .D.*

Presented September 19,1962, Seminar, New York City

I n f l a m m a t i o n  ranks next to pain as the greatest symptom o f  body 
difficulty or pathology. Menkin (1) defines inflammation as the “ complex 
vascular, lymphatic and local tissue reaction elicited in higher animals by 
the presence of viable or o f nonviable irritants.”  More simply, it is the 
local response o f small blood vessels to injury. Inflammation is char
acterized to the naked eye by swelling, increased heat, redness, pain and 
disturbance of function. The swelling is due to the edema and congestion 
in the area. The inflamed area feels hot in comparison with the surround
ing areas because the dilated vessels bring a large amount o f warm blood to 
the area. The redness results from the dilatation and congestion o f the 
arterioles and capillaries. Pain is due to the swelling and tension on 
tissues with pressure on sensory nerves. The disturbance o f body function 
is linked to the pain and destruction of the affected cells and tissue.

Inflammation is not a static single event but a sequence o f constantly 
changing interdependent reactions, each triggered by a previous alteration, 
a dynamic process by means o f which cells and exudate infiltrate, ac
cumulate and finally destroy the integrity o f connective tissue. Intimately 
and inseparably related to the inflammation is the repair process, whereby 
the tissues are protected from further injury. The agents causing the 
injury and hence leading to inflammation, may be o f bacteriologic, physical, 
chemical or traumatic nature. Following a local acute injury there is 
disturbance in the flow through small blood vessels. A momentary con
striction o f the capillaries is rapidly replaced by dilatation with an increase 
in blood flow. This dilation is also transitory and the blood flow slows 
down to almost stagnation. These local changes result chiefly in an in
crease in the permeability o f the capillaries to the plasma proteins. Fluid 
plasma and white blood cells escape through the capillary walls into the 
surrounding tissues. This accumulation o f fluid and cells is called an 
“ exudate.”  Exudation is the primary and pivotal response on which all 
subsequent inflammatory responses depend (2). The fluid, or serous part 
o f the exudate is, as noted, largely plasma and, when abundant, may be re
ferred to as inflammatory edema.

* D o m e  C h e m ic a ls , I n c . ,  N e w  Y o r k  2 3 , N . Y .
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The fluid plasma in the accumulated exudate coagulates in the area of 
injury with the precipitation o f an abundant network o f fibrin. This 
“ walls off”  the inflamed area, localizing the injurious agent and shielding 
adjacent tissues. The early fixation of, e.g., a bacterial irritant, allows 
time in which leukocytes can assemble to attempt to destroy the invader by 
phagocytosis. The first white cells to migrate through the vessel walls are 
the polymorphonuclear leukocytes, aided in some cases by a chemical 
stimulus, a process referred to as chemotaxis. Bacteria and products o f 
injured tissue act as chemotactic agents, intensifying the emigration o f the 
leukocytes from the blood vessels and directing them toward the injurious 
agent, leading them to actual contact with the foreign particle which makes 
phagocytosis possible.

Acidosis develops in the area o f inflammation (3), injuring the cells. 
These local changes in the hydrogen ion concentration o f the exudate ap
pear to govern the cellular sequence in inflammation, consisting o f poly
morphonuclear leukocytes followed by mononuclear phagocytes (4-6). 
When the pH falls below 6, all types o f white cells are injured, and pus re
sults. Pus formation in acute inflammation is virtually a function o f the 
hydrogen ion concentration (7). The mechanism o f acidosis appears 
primarily referrable to a developing glycolysis (1), with the cellular sequence 
at the site o f inflammation conditioned by the local pH, which in turn is 
determined by disturbance in the intermediary carbohydrate metabolism
(7).

C o n n e c t i v e  T i s s u e

Inflammation can be considered to begin as a change in small blood 
vessels, or rather, as a change in the state o f connective tissue components 
which determine the physiological properties o f the small blood vessels. 
Whatever the organ affected, it is alteration in the connective tissue o f the 
blood vessels which is fundamental to the development o f inflammation. 
Connective and skeletal tissues are concerned throughout the body with the 
formation and maintenance o f structure. They have as a common origin 
the embryonic mesenchymal cell, which in the course o f differentiation 
forms the connective tissue proper, cartilage and bone (8). The texture o f 
these tissues depends upon the orientation o f the cells, their physical and 
chemical properties, the spatial organization o f the various constituents 
with respect to each other and the relative amount o f each substance pres
ent. The connective tissue cells are required to produce a wide variety of 
extracellular materials which determine to a large extent the processes o f 
growth, regeneration and repair.

The chief connective tissue cells are the fibroblasts and mast cells. The 
mast cells synthesize and release several substances that are important in 
the metabolism o f connective tissue (9). Fluctuations in the rate o f forma
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tion, infiltration and lysis o f these cells provide cellular mechanisms for 
several systems of balances and counterbalances that control activities of 
interstitial fluids and connective tissues (10). Mast cells synthesize, store 
and release histamine which increases capillary permeability, which in turn 
increases the plasma proteins in the interstitial fluid (11). Increased 
interstitial proteins stimulate formation o f the stem cells o f mast cells, and 
further synthesis o f histamine. Mast cells are also able to synthesize and 
release mucopolysaccharides which appear to be necessary for the dep
osition of different collagen fibrils (12, 13) and play a role in the main
tenance of normal cell permeability. Mast cells are the only cells in the 
connective tissues that contain acid mucopolysaccharides and they are able 
to release these substances to the ground substance. The concentration of 
tissue water is a stimulation to mucopolysaccharide release. Mast cells 
may be able to release histamine independently of simultaneous muco
polysaccharide release. Histamine may induce an increase in capillary 
permeability and produce edema; the edema provokes release of muco
polysaccharides that bind the water, changing it into a hydrated gel. The 
presence o f acid mucopolysaccharides stimulates the deposition o f collagen 
fibrils and thus connective tissue growth. It appears that fibroblasts as 
well as mast cells are actively and indispensably involved (14). Mast cells 
are present in increased numbers in some chronic skin inflammations, such 
as urticaria pigmentosa (15).

The fibroblasts are the precursor cells, or origin, of collagen. The 
collagen molecule is synthesized on the surface of the fibroblast (16) and 
released to the extracellular compartment, where the molecules become 
polymerized and oriented to collagenous fibers (17). The fibroblasts 
probably also secrete the ground substance (18).

The ground substance is a gelatinous material permeating loose con
nective tissue, acting as a substrate through which salts, water and a 
variety o f proteins, as well as neutral sugars and mucopolysaccharides are 
transported to various cells o f the body. The capacity to accumulate and 
bind water is one o f the most important functions of the ground substance. 
Hyaluronic acid, one o f the main mucopolysaccharides, lends to the ground 
substance its viscosity, gelatinous character and water-binding capacity
(17).

The mucopolysaccharides o f connective tissue ground substance are 
similar, but nevertheless, chemically quite distinct and probably are 
synthesized by different enzymes. It seems likely that these polysac
charides have different functions because they are not evenly distributed in 
connective tissue (19) and their proportions change with age, although they 
are apparently all linear unbranched polymers containing hexosamine and 
another sugar, usually uronic acid, arranged alternately. Apart from 
hyaluronic acid and chondroitin of cornea the connective tissue polysac
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charides are all sulfate esters and are therefore highly charged polyanions, 
which show considerable interaction with themselves and with proteins and 
which also bind salts and water to a marked degree. In the native state 
the polysaccharides of connective tissue are probably all combined with 
noncollagenous protein (20), forming very large complex molecules with 
molecular weights o f several millions (21).

Efforts to delineate the mechanism o f action o f acid mucopolysaccharides 
(AM P) have been severely hampered because procedures for extraction are 
not quantitative, methods o f separating different AM P from one another 
are insufficiently refined, and the knowledge o f the mechanisms o f their bio
synthesis is still sketchy (22).

C h e m i c a l  M e d i a t o r s

The similarity o f the inflammatory cycle in many different species in re
sponse to many diverse types o f injury has led to the now generally ac
cepted view that the vascular events o f inflammation are due at least in 
part to the release o f local hormones or mediators (23, 24). At some time 
or other, almost every active material extracted from blood or tissue has 
been incriminated as a causative factor in inflammation. These include 
potassium ions, acetylcholine, serotonin, catecholamines, adenyl derivatives 
(adenosine, adenylic acid, A TP), histamine, proteins, varied peptides, 
including particularly bradykinin, etc. (25). These substances display the 
most varied physiological actions. Only histamine, the kinin peptides, 
globulin proteins and catecholamines satisfy, in large part, the criteria for 
true mediators.

The beginning of modern mediation theory can be considered to begin 
with Lewis’ (26) studies on wheal formation or hives. Possibly the out
standing dermatological example o f the leakage o f blood plasma from 
dilated small blood vessels into extracellular spaces is represented by wheal 
formation. Whealing represents circumscribed, superficial edema of the 
skin as it develops in response to various chemical, mechanical, thermal and 
actinic stimuli. There are three distinct steps in the development o f 
wheals: local vasodilatation of the capillaries, causing local reddening; 
local increased capillary permeability causing local wheal formation; and a 
vasodilator axon-reflex complex with arteriolar dilatation, causing the red 
flare. This is known as Lewis’ “ triple response”  o f the skin to injury (26). 
It was Lewis who argued that these reactions, which appear quite uniformly 
in response to diverse physical and chemical inflammatory stimuli, are so 
uniform because all the stimuli eliciting the response do not act directly on 
vascular and nervous elements, but by liberating substances from the 
injured cells (24). This has led to the now generally accepted view that the 
release o f local hormones or mediators by the injured cells reasonably 
explains some o f the biological manifestations o f inflammation. This
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hypothesis has gained support from the discovery o f naturally occurring 
substances with effects on small blood vessels similar to those seen in 
inflammation. In recent years the theory has been strengthened further by 
the demonstration o f active forms o f such compounds at the site o f injury 
at the time when they should be exerting their effect (23).

A. Histamine. Lewis drew attention to the similarity of the action of 
histamine and the vascular events of early inflammation and postulated the 
release, by injury, of histamine or a histamine-like substance.. Histamine 
is a diamine derived from the amino acid histidine. It is very widely dis
tributed in the tissues o f all mammals. It is formed by the enzyme 
histidine decarboxylase and destroyed by the diamine oxidase, histaminase 
(27). Mast cells synthesize, store and release histamine. Endogenous 
and exogenous histamine are potent inductors o f hyperemia and o f increased 
capillary and tissue permeability (10, 28, 29, 30, 31). Pathological tissues 
rich in mast cells contain very high concentrations o f histamine. Analysis 
of tissue homogenates indicates that histamine is loosely held in the mast 
cells within definite granules in the mitochondrial fraction o f the cell. It is 
evidently held in a readily diffusible form. Histamine is readily released 
from suspensions o f these mitochondrial particles by freezing, hypotonic 
media, surface-active agents and a large variety o f organic basts (24). The 
release o f histamine from mast cells speedily induces dilatation of capillaries 
and increased permeability and reduces the viscosity o f hyaluronic acid in 
interstitial fluid. Usually these changes result in increased passage of 
plasma proteins with the formation o f protein rich edema (10, 32). This 
edema has been considered a factor in initiating and continuing collagen 
degeneration. Swelling o f collagen fibers is one o f the early changes in 
collagen diseases (33, 34). The release o f histamine from the granules of 
mast cells primes the mast cell-histamine chain and possibly indicates a 
contributing factor in the predilection of the following tissues or organs to 
lesions in the collagen diseases (35): (a) abundance o f mast cells in the 
pleura in pleurisy o f rheumatoid arthritis (36); (b) “ cuffing”  of mast cells 
around arterioles in periarteritis nodosa (37); (c) foreign protein release of 
mast cell-histamine in serum sickness. Edema appears in skeletal muscle 
also in dermatomyositis (38) and in degeneration of muscle fibers.

The discovery of a group of drugs, the antihistamines, that antagonized 
more or less specifically the effects of histamine led to further advances. 
Treatment with these compounds greatly reduced the inflammation caused 
by antigen-antibody reactions in certain diseases such as allergic rhinitis and 
urticaria. However, the majority o f inflammatory lesions were not af
fected by the antihistamine drugs (39). As a result it seemed that hista
mine played a minor part in the total inflammatory reaction. Another 
weakness o f the “ generalized”  histamine theory is the case o f the sunburn 
reaction (15), which has a latent period of one to several hours. Sub-
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sequently, reddening develops which is sharply limited to the area of 
irradiation. This limitation cannot be compared to the widespread, 
suddenly appearing flare of Lewis’ triple response (26). In burn reactions, 
eczematous types of dermatitis and tuberculin-type hypersensitivities, the 
role of histamine in the inflammation is also negligible. There are hardly 
ever any transitions between the urticarial and eczematous type of inflam
mations. Such transitions should be expected if the reactions depended 
only on the rate o f histamine liberation and on its concentration in the 
tissue. The same lack of histamine liberation is found in the case of 
erythematous-edematous blistering reactions and other diseases with 
prevailing blister formation, such as smallpox, chicken pox, herpes simplex, 
herpes zoster and persistent papules (15).

The consensus of results (24, 40, 41) appears to indicate that the role of 
histamine in inflammation is to initiate the vascular changes, especially in
creased capillary permeability, and the subsequent sustenance of these 
changes is due to other mechanisms independent of histamine release (23). 
The rapidity with which the effects of histamine occur after injury may be 
explained by assuming that the histamine is rapidly released from the 
mast cells, which disrupt and liberate their granules in response to injury. 
The precise mechanism o f the release is a complicated process not yet 
completely clarified, but appears to involve formation o f ATP, dependent 
on the glycolytic cycle of carbohydrate metabolism. There is a possible 
final activation of lytic enzymes capable of lysing the structure of the mast 
cells (25, 42), and injury activates the enzymes. It has been suggested 
that the release of histamine follows from the rupture of a peptide or polar 
bond linking histamine to a protein, or an ion exchange reaction, releasing 
histamine from loose combination with an acidic body compound (43). 
There is also evidence that injury may cause increased activity o f histidine 
decarboxylase and this leads to increased synthesis of histamine (44).

B. Serotonin. Serotonin, 5-hydroxy tryptamine, is a monoamine de
rived from the amino acid tryptophane. The primary role of serotonin is 
unknown but it is believed to have a part in the transmission o f nerve 
impulses (45). In very low concentrations serotonin increases capillary 
permeability (46) and will cause local progressive collagenous and fibrous 
proliferation within the dermis on long-term injection, in the rat (47). 
However, it does not produce these effects in most other species and even in 
the rat the evidence of an important role in inflammation is meagre (48). 
Compounds exist which are more or less specific antagonists to serotonin, 
such as 1-methyl-d-lysergic acid butanolamide and cyproheptadine. 
Dosage with such substances considerably reduces the inflammatory re
action caused by serotonin in rats. These studies (48) however, did not 
prove that the observed effects were due to the inhibition of serotonin or 
related compounds. It is possible that some unknown pharmacologic 
action was responsible,
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C. Peptides. The possible role of peptides in inflammation has been 
suspected for over a hundred years, but the study o f the effect of peptides on 
capillaries really dates from the observations o f Menkin in the middle 
1930’s (49, 50). His early studies indicated that injured cells at the site of 
inflammation release a permeability and chemotactic factor which was called 
“ leukotaxine,”  and which appears to be a polypeptide. Leukotaxine is 
capable o f essentially reproducing the effect of the whole exudate as far as 
increasing local capillary permeability and inducing the emigration of 
polymorphonuclear leukocytes (51). Unfortunately, leukotaxine has never 
been purified, its detailed structure is unknown and its significance not 
adequately defined. It might also be noted that leukotaxine appears after 
the inflammation is established.

Later work demonstrated that large numbers of different peptides from 
various sources were able to increase capillary permeability and that the 
most likely requisite for this peptide property was a molecule containing 
eight to twelve amino acids (52). These observations culminated in the 
discovery (53), purification (54), and synthesis (55) o f one of the most 
important members of this group, bradykinin, a peptide derived by pro
teolysis from plasma globulin. It is released by proteolytic and coagulating 
venoms and by trypsin from the globulin fraction of normal plasma. The 
name “ bradykinin”  was given to indicate the slow movement of the guinea 
pig ileum produced by it, differing from the more rapid contractions o f the 
ileum by histamine or acetyl choline. It is now customary to refer to all 
inflammatory peptides by the term “ kinins.”

In addition to stimulating smooth muscle, bradykinin causes all the 
inflammatory reactions of vasodilatation, increased capillary permeability, 
accumulation and migration of leukocytes, and especially pain (56, 57). 
Bradykinin is also known to have some effect on the nervous system, but 
precisely what it does is still not known. It will cause pain when injected 
under the skin and at the same time there will be a flushing of the skin in 
the region, but if the area is denervated the flushing will not take place 
This appears to indicate that the redness is due to a specific effect of the 
bradykinin on the nerves.

When tissues are damaged by severe burns, or animal skins are experi
mentally heated, there is a marked increase in bradykinin concentration in 
the interstitial fluid and urine (58). Unfortunately, there is, as yet, little 
quantitative data to correlate the amount of cell damage. These findings, 
however, provide substantial evidence that a plasma kinin, possibly 
bradykinin, takes part in the inflammatory response.

Fortunately, there exists an efficient bodily system for the destruction of 
excess bradykinin and other kinins (58). If there were no such system, the 
kinins would keep building up in the blood stream and continue to enlarge 
the entire system o f blood vessels, continually increasing their permeability.
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This would result in general vascular collapse. A bradykinin-inactivating 
enzyme, kininase, is present in blood and extracts of renal tissue. In 
addition, an inactivator of kallikrein, mentioned as the bradykinin-forming 
enzyme, is present in high concentration in lymph nodes. This destruction 
by peptidases may in fact be a homeostatic mechanism for inactivating 
these powerful kinin substances once they escape from the site o f inflam
matory reactions.

Natural bradykinin was isolated in pure form (59, 60) after the release by 
trypsin from bovine plasma globulins. It was actually synthesized (61, 62) 
before its structure was known. The structure is now known to be a linear 
nonapeptide of the following amino acid sequence (58, 63, 64):

( H — A r g — P r o — P r o — G ly — P h e — S er— P r o — P h e — A r g — O H )

However, bradykinin is not the only active peptide formed by the action 
o f enzymes on the plasma globulins. A decapeptide, called kallidin, 
differing from bradykinin only by the addition o f one amino acid residue, 
lysine, at one end, has been isolated and characterized from blood (65). 
The structure o f kallidin is:

( H — L y s — A r g — P r o — P r o — G ly — P h e — S er— P r o — P h e — A r g — O H )

Kallidin is less active than bradykinin on most tissues but has a similar 
spectrum o f activity. Another potentially important kinin is the recently 
isolated peptide known so far only as “ substance P”  (66). The purified 
material has many of the properties o f bradykinin, but its structure contains 
at least six amino acids not found in bradykinin. Since different pro
teolytic enzymes not only give rise to bradykinin, but to other peptides with 
similar properties, it has greatly complicated the problems o f relating the 
various “ kinins”  to body function and particularly to inflammatory 
function.

D. Proteins. Kallikrein, the bradykinin-forming enzyme and certain 
globulin fractions o f plasma have been shown to be capable o f increasing 
capillary permeability, in very low concentration (41, 67). The plasma 
globulin is present normally as an inert precursor that can be activated by a 
variety o f procedures, including dilution with saline, contact with organic 
solvents and incubation with minced tissues (23). It is thus an obvious 
candidate for the role o f mediator o f the vascular changes o f acute in
flammation. The protein could act directly on vessels (possibly enzymi- 
cally) or could be either a protease, or less likely, a substrate in formation of 
kinin peptides. Kallikrein obviously exerts its effects on capillaries and 
smooth muscle by catalyzing the formation o f kinins from globulin sub
strates (24).

E. Vasoconstrictor Amines. The previously discussed mediators o f
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inflammation have all been active dilatators o f blood vessels, increasing 
capillary permeability. Vasoconstrictor forces have been ignored. Yet 
the first vascular event following an acute injury is a momentary and 
transitory contraction o f local blood vessels. A newer concept has re
cently arisen explaining initial vasoconstrictor forces, following the observa
tion that the manifestations o f rheumatoid arthritis and related diseases 
could be altered by the administration o f small doses o f iproniazid, an amine 
oxidase inhibitor (68, 69). This appeared to indicate that the vascular 
changes o f acute inflammation are partly due to the destruction o f an amine 
that would otherwise constrict and reduce the permeability o f capillaries 
and oppose the action o f compounds such as histamine and kinins. The 
most important endogenous compounds with these “ antipermeability” 
actions on blood vessels are the catechol monoamines: adrenalin and nor- 
adrenalin. They are present in platelets, leukocytes and vessel walls, and 
at least two enzymes destroy them in the body, monoamine oxidase and 
catechol-O-methyl transferase. Administration o f specific monoamine 
oxidase inhibitors greatly reduces the increased capillary permeability con
sequent to thermal or chemical injury. This result is explicable on the 
basis that inflammatory phenomena are partly due to inactivation of vaso
constrictor amines by monoamine oxidase. Competitive inhibitors of 
catechol-O-methyl transferase failed to modify the inflammatory reaction.

Recent evidence (70) dealing with the genesis o f tissue destruction fol
lowing locally administered bacterial extracts suggests that epinephrine is 
an important factor in mediating the subsequent inflammation. The 
mechanism by which catechol amines accelerate tissue damage is not well 
understood. Epinephrine does not seem to be involved in the local in
flammatory response per se (71), but rather in the subsequent development 
o f endothelial damage. While the evidence is not yet well substantiated, 
Cameron and Spector (23) postulated that, following injury, an adrenalin
like substance and an amine oxidase may be brought into contact. As a re
sult the vasoconstrictor amine may be destroyed, and inflammation allowed 
to proceed. It seems possible that in the wall of the normal small blood 
vessel, adrenalin-like and histamine-like compounds compete for receptor 
sites, the interplay of their actions making for normal vascular reactions. 
In inflammation, not only are the vasodilator forces greatly augmented but 
the vasoconstrictor forces may be inactivated. The enzymic inactivation 
of the adrenalin-like substance could be precipitated either by local activa
tion of monoamine oxidase or release of the amine from a site inaccessible 
to the enzyme (23).

M e c h a n i s m  o f  I n c r e a s e d  C a p i l l a r y  P e r m e a b i l i t y

Cameron and Spector (23) attempt to illustrate schematically the 
sequence of events o f increased capillary permeability as follows:
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L O C A L  I N J U R Y

H is t a m in e  o f
R e le a s e  P r o t e a s e s

A c t iv a t i o n
o f

S e r u m  G lo b u l in

I n a c t iv a t io n
o f

V a s o c o n s t r i c t o r
A m in e

A lt e r a t io n  in  V a s c u la r  E n d o t h e l iu m  
(e.g. A c t iv a t i o n  o f  E n z y m e s  in  v e s s e l  w a ll]

T
I N C R E A S E D  C A P I L L A R Y  P E R M E A B I L I T Y

It is suggested that the initial event appears to be a release of histamine 
from mast cells by a mechanism not yet fully understood but possibly 
involving activation o f lytic enzymes which break down the structure of the 
mast cells. Histamine appears to exert its effects within a minute or two of 
injury, but continues to dilate capillaries and increase their permeability 
for some time afterward, for at least one to two hours.

At the same time as histamine is released, it is postulated that 
an adrenalin-like substance is brought into contact with the enzyme 
monamine oxidase which destroys it. The hypothetical destruction of the 
adrenalin-like substance leads to dilatation and increased permeability of 
small vessels that begins rapidly and may last for twenty-four hours or even 
longer. Soon after these initial events there may be an activation of 
globulins and peptides that increase capillary permeability.

Little to nothing is known o f the intimate mechanism whereby histamine, 
globulins, and peptides increase capillary permeability. There is some 
evidence that all endogenous mediators of increased capillary permeability 
may exert their effects by activating an enzyme of the esterase-protease 
group in or near the vessel wall (72). The substrate of this enzyme could 
be a protein or phospholipid in the capillary wall of the precursor of yet 
another mediator substance which then acts on the blood vessel (73).

It is of interest that high concentrations o f some antihistamine drugs not 
only exert a general antagonism to increased capillary permeability but also 
cause a general inhibition o f electrolyte movements in damaged cells and 
mitochondria (23). This may possibly mean that increased capillary 
permeability to protein is in some way secondary to, or at least associated 
with, electrolyte disturbance in the vascular epithelium and that capillary
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permeability factors such as histamine may act by altering the electrolyte 
and water balance o f these cells. These speculations have gained some 
support by electron microscopy which has indicated that protein appears to 
leave histamine-treated vessels by transport through the endothelial 
cytoplasm rather than by passage through channels o f molecular dimensions 
between the cells (74).

A new point o f view has related the inflammatory processes and blood 
coagulation (75). There is no experimental proof that all the aforemen
tioned mediators exert their effects by a simple direct action on the vascular 
wall. It is suggested that the intervention o f a coagulating mechanism or 
fibrinogen production is a prerequisite to typical inflammatory vascular 
reaction. The assumed coagulation process in the vascular wall may be 
initiated by the inflammatory agent itself or by endogenous thromboplastic 
factors produced under the influence o f these agents.

A n t i - I n f l a m m a t o r y  D r u g s

A. Corticosteroids. Clinical anti-inflammatory agents, in order o f their 
importance, are the corticosteroids, salicylates, phenylbutazone-antipyrine 
type, gold salts, antimalarial aminoquinoline compounds and enzymes. 
This review shall only discuss the corticosteroids since mechanistic data is 
sadly lacking in all the others. The corticosteroids represent the most 
successful anti-inflammatory drugs yet found. There are few physiologic 
processes which are not influenced directly or indirectly by the corticoster
oids. Yet they do not appear to start any physiologic activity, but merely 
influence rates. Apparently, corticosteroids are not consumed in the 
process of exerting their physiologic effects, but rather they act as catalysts.

Corticoids tend to suppress the whole process of inflammation, inhibiting 
to various degrees the maximum development o f any o f the stages of 
inflammation (76). Unlike other inhibitors of inflammation they can 
check the inflammatory response at any stage from the initial swelling and 
increased capillary permeability to final dissolution o f connective tissue 
(77). Hydrocortisone acts in a dose-response fashion, inhibiting to various 
degrees the maximum development of any o f the stages of inflammation, 
depending on the nature and amount of the inflammatory stimulus (78-80).

The processes of regeneration and growth depend on well regulated proc
esses in connective tissues. The mast cells and fibroblasts are the major 
active components. These processes of regeneration and growth are 
inhibited by the glucocorticoids. Mast cells diminish, become vacuolated 
and acquire irregular outlines. The number o f demonstrable cells is 
diminished (81). The most consistent effect o f the steroids appears to be 
an inhibition of mucopolysaccharide synthesis by the connective tissue. 
At a metabolic level, several investigators have demonstrated an inhibition 
of the incorporation of radioactive sulfate into the mucopolysaccharides of
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connective tissue under the influence o f cortisone or hydrocortisone (82-85). 
Inhibition o f mucopolysaccharide synthesis by steroids was also demon
strated, following depletion of cartilage matrix by papain (85). When 
animals are intravenously injected with crystalline papain protease, all of 
the basophilic and metachromatic components o f cartilage disappear within 
a few hours. This is associated with a loss o f chondroitin sulfate from the 
cartilage and its appearance in the circulating blood. Reconstitution of 
cartilage matrix begins two days after the injection of papain, and chondro- 
mucoprotein is completely restored within the next three or four days. 
When cortisone is administered after papain, reconstitution o f matrix is 
completely prevented. This inhibition seems to involve a direct action o f 
cortisone on the cartilage. This inhibition of chondroitin sulfuric acid 
synthesis has been demonstrated in delaying the healing of wounds (86).

Cortisone inhibits the acccumulation of liberated histamine in the con
nective tissue (87). The steroid is a very effective inhibitor o f the mast 
cell-histamine chain. Cortisone appears to maintain the tonus o f small 
arterioles which are injured by histamine (10) and decreases permeability 
of existing capillaries and interstitial substances, possibly by inhibiting the 
action o f hyaluronidases (10, 33), o f histidine decarboxylase (88), and of 
histaminase (89).

Early in the process of inflammation, degenerative changes occur in the 
fibroblasts. The administration o f hydrocortisone also produces mor
phological changes in many o f the fibroblasts o f loose connective tissue 
(90). Fibroblasts are among the first cells showing degeneration when con
nective tissue becomes inflamed. It appears that one essential action of 
the corticosteroids is the inhibition o f the progressive destruction o f fibro
blasts in an area o f potential inflammation (77, 91-93). The fibroblast 
appears to be the most common and dominating cell in connective tissue 
which sequesters and metabolizes hydrocortisone (94). It has been 
suggested (77, 95) that the degree o f inflammation is enhanced by the auto- 
catalytic destruction o f fibroblasts, in which the destruction o f one cell adds 
to the amount o f inflammatory substances such as histamine or a kinin and 
leads to the destruction o f other inflammatory substances. This chain 
reaction o f cell breakage is interrupted by the action o f hydrocortisone, 
which increases the resistance of some fibroblasts. While different re
search groups may differ upon the importance o f steroidal effects on 
fibroblasts, it is clear that hydrocortisone is metabolized by fibroblasts. 
Even if a sufficient amount o f hydrocortisone is produced by the adrenal 
cortex in individuals having inflamed tissue, if the hormone is inactivated 
at the fibroblastic site o f action more rapidly than under usual normal 
conditions, anti-inflammatory influence could be insufficient to inhibit the 
inflammation (96). According to this theory, the peripheral cells may 
influence the disease process by their own capacities to metabolize the
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steroid. Thus, the fundamental defects in chronic inflammatory diseases 
may not be at the hormone supply level but may be due to altered hormone 
metabolism at the fibroblastic level. Perhaps it is through the preservation 
o f cellular integrity that hydrocortisone tends to minimize the subsequent 
phases of the inflammatory reaction.

The adrenal steroid actions contrast markedly with the effect o f the 
estrogenic sex hormones. The sex hormones have been shown to increase 
the amount of intracellular water in the skin of mice, probably by increasing 
the amount o f ground substance, while the corticoids appear to have an 
opposite effect (97). Hydrocortisone ointment causes progressive atrophy 
o f collagen fibers, disappearance o f interfibrillar mucopolysaccharides, 
dissociation o f elastic fibers and atrophy o f fibroblasts (98).

A most interesting observation has been made that corticosteroids can 
chelate potassium ions and are capable o f binding copper (99). Cortisone 
causes a redistribution o f copper in the body, with an increased renal and 
urinary concentration and a decreased concentration in other tissues and in 
serum. It was suggested that the anti-inflammatory effects o f the steroids 
may occur because o f the chelation o f an essential metal activator o f an 
undefined enzyme (99). A recent study (100) suggests that the ability to 
form complexes or chelates in or across a lipid phase is of anti-inflammatory 
importance. The potency o f a number o f anti-inflammatory drugs could be 
correlated with at least two physical properties: ability to form complexes 
with metal ions and the lipophilic character, favoring partition into the 
lipid rather than aqueous phase. As an index o f potency, the investigator 
used the ability o f the compounds to inhibit incorporation o f inorganic sul
fate into cartilage and corneal polysaccharides.

It has been well demonstrated that administration o f cortisone will be 
followed by a diminished amount o f circulating antibody (101). Cortisone 
inhibits the incorporation o f labeled amino acids into tissue protein (102). 
Under most circumstances, it appears that cortisone has a distinct 
antianabolic effect on proteins, generally inhibiting the synthesis o f protein. 
On a cellular level, corticosteroids inhibit the inflammation, which can 
readily be observed during the course o f immunization with adjuvants such 
as alum, killed tubercle bacilli, and various vehicles and irritants (77). This 
may also be regarded as a kind o f anti-inflammatory action o f cortisone 
which results in inhibition o f antibody synthesis.

While the corticosteroids are used principally for their anti-inflammatory 
effects, the mass o f diverse effects cause additional actions which have come 
to be regarded as “ side effects.”  While this paper is concerned chiefly with 
mechanisms, it will be concluded with a brief review o f the broad side effects 
resulting from excess levels o f corticosteroids.

Hydrocortisone indirectly controls adrenocortical secretion by restraining 
the secretion o f adrenocorticotropic hormone (AC'FH) by the pituitary.
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It is becoming increasingly evident that the pituitary secretes ACTH  in 
response to influences reaching it from the central nervous system. Hydro
cortisone may suppress ACTH  secretion by altering the rate at which 
corticotropin-releasing factors are elaborated by the central nervous 
system or by diminishing the responsiveness o f the adenohypophysis to 
corticotropin-releasing factors. Whatever the mechanism, the higher the 
level of hydrocortisone, the greater is the restraint on ACTH  secretion. 
Thus, when supraphysiologic doses o f hydrocortisone are used in the treat
ment o f inflammatory conditions, ACTH secretion is suppressed, and this 
leads to cessation o f adrenocortical secretory activity, diminished re
sponsiveness to exogenous ACTH , and progressive atrophy of the adrenal 
cortex. These changes in adrenocortical function are generally reversible 
if exogenous ACTH  is administered or if hydrocortisone administration is 
discontinued, permitting recovery o f endogenous ACTH  secretion (103).

There are so many other diverse manifestations o f supraphysiologic levels 
of hydrocortisone that they cannot all be treated here. It should be 
mentioned that the corticoids affect protein metabolism in a variety o f ways. 
Which o f the effects will ultimately come to be regarded as primary and 
which secondary cannot be judged with certainty. There is both an 
anabolic effect by uptake o f amino acids by the liver (104) and catabolic 
interference with cellular uptake of amino acids (105). As a consequence 
o f these actions, hydrocortisone causes clinical manifestations o f protein 
wasting.

Corticosteroids, in excess dosage, promote the deposition o f adipose 
tissue in the facial, abdominal and shoulder areas, as well as promoting 
sodium retention and potassium excretion by stimulating cation exchange by 
the renal tubule. Opposing this effect is the tendency o f hydrocortisone to 
increase glomerular filtration rate which promotes sodium excretion.
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Ph .D. ,  and John A. Bea l , M.S.t

Presented September 19, 1962, Seminar, New York City

I n t r o d u c t i o n  a n d  B a c k g r o u n d

A l m o s t  from the very moment when Rivolta (1) in Italy in 1873 
first isolated and described the yeast organism, Pilyrosporum ovale from 
the human scalp, the etiological role o f this organism in seborrheic dermatitis 
and pityriasis capitis has been a matter o f much dispute. On the one 
hand, its universal presence in dandruff scales in numbers proportional to 
the severity o f the condition has been verified by every worker interested 
in the problem. On the other hand, the lack of convincing evidence to 
prove pathogenicity through animal or human inoculation has led to the 
modern supposition that P. ovale is an inoffensive saprophyte o f man.

Some investigators, however, argue that this organism more nearly 
behaves as a true parasite. It has been isolated nowhere but from the 
animal skin. It is extremely fastidious in its growth habits, requiring 
naturally occurring fatty acids together with a source o f nitrogen and 
glucose. Each o f these nutrients is supplied by the skin. Stained smears 
o f the scalp usually reveal many actively budding forms.

In addition to the possible role of Pilyrosporum ovale in seborrheic der
matitis and pityriasis capitis, an etiological relationship to seborrheic 
blepharitis and dermatitis o f the eyelids has been suggested by Gots (2) 
and his co-workers. In their studies budding yeast forms morphologically 
similar to P. ovale were found in 100 per cent o f 143 cases o f seborrheic 
blepharitis. They were also able to demonstrate sensitization o f the 
organism by intradermal skin tests and have indicated that inflammatory 
lesions o f the conjunctiva are allergic in character, irrespective o f the role of 
the organism in seborrheic dermatitis.

More recently, Gordon (3) has described a new species o f Pilyrosporum 
which he has named P. orbiculare because o f its spherical shape. The 
organism was isolated from 15 o f 18 cases diagnosed as tinea versicolor. 
Because o f its lipophilic nature it seems to be related to P. ovale. Attempts

* R e se a rch  s u p p o r te d  b y  a g r a n t  from  J o h n  H . B r e c k , In c .
f  D e p t , o f  M ic r o b io lo g y ,  M a s s a ch u s e t ts  C o lle g e  o f  P h a r m a c y , B o s to n  15, M a s s .
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at experimental inoculation have failed to produce tinea versicolor in 
humans. It is interesting to note that the organism described by Gordon 
is morphologically identical to the so-called spherical forms of P. ovale 
found by Gots in lid-margin scrapings from cases of seborrheic blepharitis.

The authors of this paper became interested in the yeast flora o f the 
human scalp while working with improved culture media for isolating and 
growing P. ovale. Isolation studies showed that P. ovale, while prevalent, 
is not the only yeast organism of the scalp. The possibility occurred to us 
that since P. ovale could not definitely be linked to dandruff, perhaps some 
other, as yet undiscovered, yeast could be a contributing factor.

We therefore decided to survey a large number o f humans in the hope o f 
relating the scalp yeast flora to possible pathogenicity.

The literature makes many references to the isolation and identification 
of yeasts from various areas of the body in both normal and pathological 
conditions but only an occasional reference to the human scalp. Surveys 
on the yeast flora of the external surface, the nails, the orifices and the 
alimentary canal have been carried out. At least three factors seem to be 
responsible for this interest.

1. New and improved media have been formulated for the isolation and 
study of yeasts, which have resulted, for example, in the realization o f the 
obligate lipophilic nature of Pilyrosporum ovale (4). The introduction of 
certain antibiotics into culture media has facilitated the isolation of yeasts 
without interference by bacterial overgrowth.

2. The monograph of Lodder and Kreger-Van Rij (5) and the contribu
tions of Wickerham (6) have created a better understanding of the taxon
omy of yeasts.

3. A number of infections attributed to members of the yeast group 
have been reported. Many species of Candida and Cryptococcus are being 
isolated with increasing frequency from a variety of lesions in man, al
though Candida albicans and Cryptococcus neojormans have been considered 
to be the only pathogenic members of the group. The widespread use of 
antibiotics is responsible in no small part for the increase in candidiasis and 
cryptococcosis.

Huxley and Hurd (7) isolated from the skin and described a number of 
pink yeasts belonging to the genus Rhodotorula and Sporobclomyces. The 
skin areas selected for study were those between the toes, between the 
fingers, and from the lumbar region, the axilla, the inframammary region 
and the navel. They found the predominant organism to be Rhodotorula 
mucilaginosa. Connell and Skinner (8) determined the occurrence o f non
fermenting, nonpigmented yeasts on 250 human subjects. Of 784 isolates 
of yeasts and yeast-like fungi the following species are recorded as having 
been isolated. They are given in the order of their frequency: Cryptococcus 
diffiuens, Cr. aerius, Cr. albidus, Cr. laurentii, va.r. flavescens, Cr. rotundalus,
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Candida spp., Lipomyces Starkeyi, Candida zeylanoides, C. Upolytica and C. 
mesenterica. Their studies show that qualitatively and quantitatively the 
yeasts on the body are different from those in the air or from surfaces with 
which the body comes in contact. They concluded that the skin surface 
may well be a true habitat for yeasts.

Croft and Black (9) also concluded that yeasts live saprophytically on 
normal skin. They isolated 29 yeasts from the fingertips o f 22 per cent 
of the persons surveyed. Candida parapsilosis was the predominating 
organism, appearing in 12 cases. Other yeast-like organisms found were 
Endomyces spp., in four cases; Monilia nigra, in three; Cryptococcus, in 
two; Mycodertna, in one; Schizosaccharomyces hominis, in one; unidentified 
Monilia, in three; and unknown colonies, in three.

DiMenna (10) examined several areas of the body. She found that the 
following nonpathogenic species occurred in approximately equal numbers 
in the alimentary canal and in the oral cavity: Saccharomyces spp., Candida 
krusei, C. parapsilosis, and Torulopsis glabrata. The pathogenic C. albicans 
was isolated from the oral cavity in 83 per cent of the cases and from the 
alimentary canal in 67 per cent of the cases. The areas of the skin surveyed 
by DiMenna were those of the fingernails and of the arms of 120 isolates 
from 381 subjects. The predominating yeast-like organisms were Deb- 
aryomyces kloekeri, in 34 cases; Cryplococcus spp., in 20 cases; Rhodotorula 
spp., in 27 cases; and the yeast-like phase o f Cladosporium spp., in 22 cases. 
In addition, direct smears were made o f the scalp to determine the presence 
o f P. ovale. This organism was found to be present in 82 of 87 subjects 
examined. In only one instance was a cultural examination made of the 
scalp, and this was found to be negative for P. ovale. DiMenna considers 
that there are three possible categories of yeasts, with respect to their 
habit, isolated from man: 1) those that are contaminants, picked up from 
their surroundings and incapable of reproduction or of prolonged survival 
upon the human body; 2) those that are capable of multiplying upon the 
body as well as apart from it; and 3) those that are obligate parasites upon 
the human body. Candida albicans, P. ovale, and very possibly Torulopsis 
glabrata belong in the third category. Contrary to the findings o f Connell 
and Skinner, DiMenna concluded that the yeasts found on the skin (ex
clusive o f P. ovale) and in the air are similar, both in proportions o f different 
genera and in kinds o f species. Skinner et al. (11) stated that yeasts were 
consistently isolated from the skin o f about SO per cent o f the 275 persons 
who were examined. In another survey Benham and Hopkins (12) isolated 
57 strains from 100 fingernail cultures, 62 from toe nails and 41 from toe 
webs.

Sturde (13) in Germany examined the infected fingernails o f 50 patients 
for the presence of yeasts. In each instance one or more yeasts were iso
lated. Those predominating were C. albicans, C. parapsilosis, and Torn-
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lopsis famata. The most complete study to date on the distribution of 
yeasts in the human body has been made by Rieth (14) also in Germany. 
Over 15,000 patients were studied during a four year period. From the 
skin, hair and nails almost 2000 yeasts were identified. Those predomi
nating were C. albicans, C. parapsilosis, Torulopsis famata, Trichosporon 
cutaneum, Rhodotorula mucilaginosa and Rh. rubra. Kapica and Blank (15), 
Fischer (16), Nino et al. (17) all ciaim repeated isolation o f C. parapsilosis 
from infected nails showing typical signs of moniliasis. Kapica and Blank 
furthermore have carried out studies to prove that C. albicans (18) and C. 
parapsilosis (15) are both capable of utilizing nitrogen obtained solely from 
keratin, provided glucose is present as an initial stimulus. These workers 
admit that while such a biochemical investigation cannot provide an 
answer to the question o f pathogenicity of C. albicans and C. parapsilosis 
its results indicate a reason for the pathogenicity. They found that this 
keratin breakdown occurs between 40 and 56 days.

As far as the references to the scalp flora are concerned Ota and Huang 
(19) simply report “ ordinary”  yeasts in addition to the organism they be
lieved to be P. ovale. MacKee and Lewis (20) showed that the scalp 
yields numerous fungi and yeasts as well as bacteria but made no attempt 
to identify them. Benham (21) isolated a number o f yeast-like organisms 
which she placed in the genus Cryptococcus. In several instances, more
over, isolates from the scalp reported to be P. ovale were later shown by her 
also to be members o f the genus Cryptococcus. Similarly, Spoor et al. (22) 
in their isolation studies o f P. ovale from normal and seborrheic subjects 
have isolated not only this organism in approximately 60 per cent o f the 
cases but speak also o f unidentified strains which are classified as “ yeast
like”  types.

E X P E R IM E N T A L  METHODS

Two groups of individuals were studied. They consisted of 98 members 
of the senior class o f the Massachusetts College of Pharmacy from Septem
ber, 1958, to June, 1959, and 91 members o f the senior class from Septem
ber, 1959, to January, 1960. Included in these groups were 17 females. 
The members of both groups ranged in age between twenty and thirty 
years.

The material used in this study from which the isolation of yeasts was 
made is commonly known as “ scurf.”  Scurf represents desquamated 
epithelial cells from the scalp together with accumulated secretions, 
acquired soil, and a mixed microbiological flora. With all subjects 
it was possible to obtain a sample o f scurf by instructing each one to 
brush his scalp vigorously and to collect the material on appropriate cul
ture media. No attempt was made to record the degree o f sloughing off 
or subsequently to correlate the amount o f scurf with the type o f organism
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isolated. The groups surveyed were considered to be composed o f normal 
young adults.

The culture media used tor primary isolation were Liftman Oxgall Agar 
(Difco-pH 7), Liftman Oxgall Agar with 2 per cent sesame oil (pH 6.8) 
and Yeast Morphology 5\gar (Difco-pH 5). Streptomycin sulfate (30 
micrograms per ml.) was added to each o f the three media after steriliza
tion and cooling to 45°C. Prior to pouring the plates which were to con
tain 2 per cent sesame oil, the oil was shaken vigorously with melted Lift
man Oxgall Agar in order to form an emulsion. Each culture was in
cubated for three days at 35°C. and then for two weeks at 25°C. The 
techniques and media used in the determination o f the morphological and 
physiological properties of each yeast isolate are those described by Lodder 
and Kreger-Van Rij (5).

RESULTS

Yeasts capable of growing on one or more o f the media used in this study 
were isolated from 122 o f the 189 individuals participating in the survey. 
This represents 65 per cent o f the total. In some instances more than one 
yeast was present in the scalp of the same person, resulting in a total of 
145 identifiable yeasts which could be maintained in subculture. Three 
members o f the Dermatiatiae were also isolated. These are sometimes 
called the “ Black Yeasts”  because o f their color. Since they are be
lieved to represent a yeast-like phase o f certain molds they were not in
cluded in this survey.

All the yeasts identified in this survey were found to be members of the 
Cryptococcaceae. No member o f the ascospore forming family Endomy- 
cetaceae and the ballistospore forming family Sporobolomycelaceae was 
found. It was also noted that the two yeasts most commonly identified 
with pathological conditions in man are not scalp inhabitants. These are 
C. albicans and Cr. neoformans.

The predominant yeast was P. ovale which was found in 46 individuals. 
Other workers have reported the occurrence o f P. ovale on the scalp as 
being between 70 and 94 per cent; but this percentage was reached by a 
direct smear from the scalp and not by growth on isolation media. The 
other two most common yeasts were C. parapsilosis in 32 individuals and 
Rh. mucilaginosa in 26 individuals. In all, there were fourteen different 
species o f yeasts identified. These are listed in Table 1.

Each o f the 14 species o f yeasts isolated in this survey were studied to 
determine which o f them had been isolated from the human skin by previ
ous workers and if possible to draw inferences concerning their possible 
role as scalp pathogens. Table 2 represents a compilation o f the work 
o f  previous investigators.

It would appear, based upon the frequency o f occurrence that only, P.
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T a b l e  1— I d e n t i f i a b l e  Y ea sts  I so l a t e d  from  t h e  Sca lp s  of  189 H um an s

N u m b e r  o f F r e q u e n c y
O rg a n ism Iso la te s P e rc e n ta g e

Pityrosporum ovale 46 3 1 .7 2
Candida parapsilosis 3 2 2 2 .0 7
Rhodotorula mucilaginosa 26 1 7 .9 3
Cryptococcus diffluens 9 6 .2 0
Toruiopsis jamata 8 5 .5 2
Cryptococcm albidus 7 4 .8 3
Rhodotorula minuta 4 2 .7 6
Candida my coderma 3 2 .0 7
Trichosporon cutaneum 
Toruiopsis inconspicua

3 2 .0 7
2 1 .3 8

Cryptococcus laurentii 2 1 .3 8
Rhodotorula flava I 0  69
Rhodotorula rubra 1 0 .6 9
Candida scotti 1 0 .6 9

145 1 0 0 .0 0

ovale, C. parapsilosis, and Rh. mucilaginosa are prevalent enough in the
human scalp to warrant serious consideration. The case for and against
P. ovale has already been discussed. In view o f the frequency with which 
C. parapsilosis has been isolated from onychomycotic infections and be
cause of its proven keratinolytic nature this organism could be added to 
the list o f possible pathogens. Rh. mucilaginosa, on the other hand, has 
not been recorded as being associated with any skin pathological condition 
except in one instance. The monograph o f Lodder and Kreger-Van Rij 
(5) makes a single reference to its isolation by Wolfram and Zach from 
diseased nails in 1934. Because o f the higher incidence o f Rh. mucilag
inosa in the air than upon human skin Connell and Skinner (8) refer to 
this organism as an adventitious saprophyte.

T a b l e  2— C o m p a r a t i v e  St u d ie s  of  Y easts I so l a t e d  fr o m  V a r iou s  S kin  S u rfa ce s

O rg a n ism A B C D E F G

P . ovale * *
C. parapsilosis * * * * *
Rh. mucilaginosa * * * * *
Cr. diffluens * * *
T. famata * * *
Cr. albidus * *
Rh. minuta * *
C. mycoderma * *
Trich. cutaneum * * *
T. inconspicua * * *
Cr. laurentii * *

Rh. flava
Rh. rubra * * *
C. scotti *

A — L o d d e r  a n d  K r e g e r -V a n  R i j .  B — H u x le y  a n d  H u r d . C — C o n n e ll  a n d  S k in n e r . D —  
C r o f t  a n d  B la c k . E — D iM e n n a . F — S tu rd e . G — R ie th .
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Preliminary studies undertaken by the authors indicate the possibility 
that both P. ovale and Rh. mucilaginosa are capable of utilizing keratin as a 
source o f nitrogen following the technique o f Kapica and Blank (15, 18). 
I f  such is the case the parasitic nature o f these organisms would be es
tablished.

S U M M A R Y

1. The yeast flora o f the scalps o f 189 college seniors has been in
vestigated.

2. From 122 of these individuals (65%) a total of 145 yeasts were 
isolated by culture and were identified according to the monograph of 
Fodder and Kreger-Van Rij.

3. The 145 yeasts were represented by 14 species.
4. The three most prevalent yeasts were Pityrosporum ovale, Candida 

parapsilosis, and Rhodotorula mucilaginosa.
v. A comparative study was made with other surveys o f yeasts of skin 

surfaces, which also showed that C. parapsilosis and Rh. mucilaginosa were 
common yeasts found on the scalp and on other skin surfaces.

6. Because of the frequency with which C. parapsilosis has been iso
lated from onychomycotic infections and because of its proved keratin- 
olytic activity an association with pathological scalp conditions is sug
gested. Preliminary studies indicate a similar activity for P. ovale and 
Rh. mucilaginosa.

7. There is no evidence from this paper or from a survey of the litera
ture that any of the other yeasts isolated could be causative of a pathologi
cal condition of the scalp.

8. This survey shows that the human scalp harbors yeasts in greater 
abundance and variety than other areas of the body.

9. The prevalence of P. ovale as reported by other workers has been 
substantiated by this survey.

(Received September 12, 1962)
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THE THIRTEENTH MEDAL AWARD

December 4, 1962
H o t e l  B i l t m o r e ,  N e w  Y o r k  C i t y

D r . P a u l  G. I. L a u f f e r , Head of Research, Stamford Division, 
Chesebrough-Pond’s, was honored by 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  

for his scientific achievements and for his services to the cosmetic industry. 
Dr. Lauffer was awarded the Medal o f the Society during its annual dinner 
dance. Dr. Everett G. McDonough acted as toastmaster for the presenta
tion. H. Goulden was eulogist, and W. Dennis, as President of the 
S o c i e t y , presented the Medal with the following citation:

DR. PAUL G. I. LAUFFER

In recognition of your many achievements during your devoted career 
in the field of cosmetic chemistry;

In recognition of your personal integrity and detailed efforts that 
have so greatly contributed to elevating the professional status of 
the cosmetic chemist;

In recognition of your outstanding services which you have performed 
on behalf of all cosmetic scientists for the cosmetic industry;

In gratitude for your many outstanding contributions to cosmetic 
technology and the scientific literature relating to cosmetics;

In appreciation o f the thirty-six years you have served, not only as 
a chemist and director of research but also as mentor to young and 
new chemists entering our field;

Paul Lauffer, on behalf 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 , I hereby 
present to you the Medal of the S o c i e t y  which reads:

Awarded to 
Paul G. I. Lauffer 

by 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  

for Outstanding Contributions 
to the Art and Science of Cosmetics
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D r . P a u l L a u ffe r , (1 .) r e c e iv in g  M e d a l  fro m  P re s i
d e n t  W a r re n  D e n n is  ( r . )  a t th e  S o c ie t y ’s  1962 

M e d a l  A w a rd  D in n e r .



FRIEND OF MAN— PAUL GIDEON ISAAC LAUFFER

E u l o g y  by E v e r e t t  G. M c D o n o u g h ,  Ph.D.*

M y  F r i e n d  Carey P. McCord, the father of industrial medicine, 
tells why he selected “ Blind H og’s Acorn”  as the title of one of his very 
interesting books. It seems that his father, as a minister, obtained 
additional remuneration by boarding traveling salesmen and other wander
ing men. One such man was a phrenologist who agreed to pay for his 
board by the reading of the lumps on the heads of the two sons of the 
minister. Dr. M cCord’s older brother was examined first and it was fore
seen for him that he would have a brilliant future. When it came to 
Carey P. M cCord’s time, the man’s face began to take on a doubtful look, 
and he began to shake his head. Carey’s mother became truly worried and 
downcast as the phrenologist admitted that he could only see a most dismal 
future for this son. In his attempt to add some blue sky to the gloomy 
clouds ahead, the phrenologist attempted to cheer Mrs. McCord with the 
statement, “ even a blind hog gets an occasional acorn.”

Despite the fact that our Medalist, like Dr. McCord, is a minister’s son, I 
hasten to correct the impression that this story refers to him. Rather I 
believe that we have been the blind hog in overlooking for so long this 
excellent candidate. I hope I can do justice to my part of this presentation 
as I feel we have, not an acorn, but a full grown oak tree.

I have known our Medalist for over thirty-five years; so I know you and 
he will forgive me if I refer to him as Paul.

M y first encounter with Paul was an enriching one, for in part he con
tributed to my discovery of a way to obtain considerable free space while 
traveling even on the most crowded subway. The formula for this great 
discovery is as follows: work for several months on the study of auto
oxidation of aldehydes so that your clothes, skin and hair take on an odor 
which is a cross between a tub of rancid butter and a herd of wild goats. 
This will assure that the noses of all those who surround you will direct 
their eyes to your presence. Then be certain that you are reading the then 
outstanding book on chemotherapy, a very large volume whose title was 
clearly visible in large type, “ Principles and Practices of Chemotherapy 
with Special References to the Specific and General Treatment of Syphilis.”

* E v a n s  C h e m e tic s , In c ., N e w  Y o r k  17, N . Y .
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I can assure you that, if you follow this process, that by the time those 
around you read that last word you will have armlength room in all 
directions.

Paul’s contribution to this discovery was that he had just obtained his 
Doctor o f Philosophy degree at Columbia University under Marston 
Taylor Bogert who incidentally was our first Medalist. His research was 
concerned with certain acridine dyes whose greatest potential use was in the 
field of chemotherapy.

Paul’s dissertation was such a masterful presentation of the subject that 
Professor Bogert selected this general area for my first seminar. In order 
to be competent to understand the dissertation, I had to read Kolmer’s 
authoritative book with the very effective title.

M y second contact with Paul was a more direct one, and I believe it is 
worth relating as it indicated a trait which I feel that you will all agree that 
Paul has carried through his life. . . this is his consideration of others.

As a part of the initiation into the honorary chemical fraternity, Phi 
Lambda Upsilon, I had to obtain the signatures of all members at Columbia 
University in ink on an unglazed porcelain plate. You can imagine the 
damage that this abrasive plate did to the old-fashioned fountain pen. All 
o f the signers, excepting Paul, used my pen. As he signed with his own pen, 
he said he guessed my pen had taken enough abuse.

In his thought-provoking book, “ The Tao’s of Science,”  Dr. Siu points 
out that America is a country that lives by the motto: “ If you do not know 
what to do, do something.”  T o adapt this philosophy to fit our Medalist, 
we need only add two words so that it becomes, “ If you do not know what 
to do, do something for somebody.”

This lending o f the helping hand has been with Paul all o f his life and it 
has earned him the title o f “ Professor”  from his discerning high school math 
teacher and the title of “ M ayor”  from the appreciative citizens of the 
Village of Hastings-on-the-Hudson. This latter was not easily won and it 
took a lot o f doing for a good-sized predominantly Republican community 
to elect a man running on a Democratic ticket. In Hastings, Paul is 
known as a dedicated man and has held almost all o f the more important 
civic offices.

Another story will serve to illustrate this “ Friend of Man”  trait of 
Paul’s. It took place as our country entered the First World War, which 
was just at the close of Paul’s college freshman year. Paul had entered 
Washington-Jefferson College largely because his father had graduated 
from there. He had intended to study electrical engineering but, for
tunately for all o f us, as a freshman, he got a job  in the chemistry stockroom 
and was converted to the idea of becoming a chemist. The chemistry 
department consisted of one professor who patriotically entered the service 
before commencement. However, he left a sad senior who had failed in
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chemistry and could not graduate until he had passed a supplementary 
examination in general chemistry. Since Paul was the only person left in 
the college with any semblance of connection with the chemistry depart
ment, he had to make up an examination for the senior to take. Needless 
to say, the senior passed and graduated— thanks to Paul’s help.

To be able to bring help to so many in such a wide variety oi ways, a man 
must be capable not only mentally but also physically and also must have 
had a wide variety of experiences. Paul qualifies on all of these accounts.

Listen to the following for an accumulation of varied experiences. As I 
mentioned before, his father was a minister, and this unique environment 
was made even more varied by the fact that his father moved so frequently 
that Paul attended seven different grade schools. Yet, he was such a good 
scholar that he was valedictorian of his high school graduating class. In 
college, after the experience with the failing senior, he became, in his 
sophomore year, the laboratory assistant to the new professor of chemistry 
and held this job  until he graduated. Washington-Jefferson was unwilling 
to let him go so he stayed on for two more years as a graduate assistant in 
the chemistry department. During this time he took sufficient courses to 
obtain a Master of Science degree.

Undoubtedly, the two greatest names in chemistry in the early 20’s were 
Stieglitz of the University of Chicago and Bogert of Columbia University. 
Paul studied for two summers under Stieglitz and, in addition, had some 
side courses under the also very famous scientist, Morris Cohn. At 
Columbia, as I have already mentioned, he worked on the acridine dyes, 
specifically the isomers of proflavine and acriflavine under the sponsorship 
of Bogert. In addition, he was a graduate assistant in organic chemis
try, a DuPont Fellow, a Fritzsche Fellow and, on the side, minored in 
metallography.

I should not forget to stress that his study of four foreign languages 
allows him to keep us all up-to-date on what is happening elsewhere in the 
cosmetic world.

Paul’s life was not an easy one. His father died when he was eleven 
years old and it was necessary for him to do all types of odd jobs. At the 
ages of fifteen and sixteen he was on piece work in a glass factory. At 
seventeen, we find him selling books in rural communities. At eighteen, he 
was working in a rolling mill and, at nineteen and twenty, we have him 
working “ down on the farm.”

To do all o f this work, a man must have a pretty sturdy body and it is 
noted that Paul played basketball, baseball, and was on the track team and 
despite his lack of height was fullback on the high school football team. 
His most important recreational activity in recent years centers around 
mountain climbing, a sport which in my opinion demands more physical 
stamina than any other. He has been an officer and a member of the
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Board of Governors of the Adirondack Mountain Club. His other hobby 
is the conservation o f our beautiful forests and water supplies.

On the more personal side, Paul has been a devoted family man. I know 
that he considers as his greatest accomplishment his daughter and son and 
four lovely grandchildren.

In this much too brief review, I think I should mention at least one other 
outstanding characteristic o f Paul’s. Perhaps I do so to excuse our lack of 
recognition for so long. Paul is a modest man and a quiet man; neverthe
less he does serve as a living evidence to support the Greek historian 
Thucydides’ statement that “ of all the manifestations of power, restraint 
impresses men the most.”

It seems to me that it is most appropriate that Paul was born and raised 
in Pennsylvania, a state long renowned for its friendly people, and in 
closing I ask that you ponder the appropriateness o f his given names, two 
o f them being the names o f his two grandfathers, and the title I have tried 
to use as a summation of him— “ Friend of Man— Paul Gideon Isaac 
Gauffer.”



PAUL G. I. LAUFFER, MAN AND SCIENTIST

E u l o g y  b y  H. D. G o u l d e n *

I a m  to tell you something about Paul Lauffer, Scientist. It is 
not my intention to discuss in detail or to enumerate his many contribu
tions to scientific literature but to cite instances and examples which, I 
believe, will interest you and indicate in some measure why he is so es
teemed by his colleagues. I shall be brief, because I am under admonition 
from our honored guest to keep this brief, the briefer the better.

Twenty years ago, shortly after I came to The Toilet Goods Association, 
your toastmaster introduced me to Paul during luncheon. I became 
thoroughly convinced that here was one of the great minds, a true scientist. 
Quite naturally, I cultivated his acquaintance. He has been friend and 
counselor, and, since he has always had the industry point of view, a much 
appreciated ally.

Whenever in the course of my activities it becomes necessary to form 
a committee for any purpose, I always try to place Paul on the committee. 
Why? Because he will sit quietly listening to what all the other members 
o f the committee have said; when I ask for his opinion, there is complete 
silence, and then he will in a few well-chosen sentences summarize all 
the facts developed, the conclusions to be drawn and the indicated actions, 
if any. Invariably he is right, and all agree. I doubt very much that 
Paul is aware of this situation; however, I have seen it happen time and 
time again. Committees of which he is a member frequently tell me 
they feel they accomplished something and acknowledge that it was largely 
through Paul’s efforts that they did. He is truly a scientist’s scientist.

During the war years, while Paul was at the George W. Luft Co., he 
was involved in making gas detection kits for the government. As you 
all know, the purpose of these kits was to detect extremely small con
centrations of poisonous gases in the atmosphere. The chemicals used 
for this purpose were quite sensitive and often would detect traces o f other 
chemically similar substances; hence, misleading conclusions would often 
result. Paul, I am informed by those who worked with him, devised tests 
for identifying these contaminants and methods for eliminating these 
unwanted reactions during production. I understand that his co-workers 
were dumbfounded at the speed with which this problem was solved. The

* T h e  T o i l e t  G o o d s  A s s o c ia t io n , N e w  Y o r k  2 0 , N . Y .
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production problems which arose were many and complicated enough to 
rattle ordinary men, but not Paul. This ability to remain calm and 
objective under all circumstances is characteristic of Paul and most fre
quently mentioned by his many admirers. I can tell you, because I 
visited him at his plant, that he is not only a great “ theoretical”  scientist 
but a very practical one too, for that production line for turning out those 
gas tester kits was as sweet and ingenious a job  as I have ever seen, and I 
have seen many.

In the laboratory, Paul is engrossed in the task at hand, so much so 
that he may not speak more than two or three words to the man alongside 
of him. I am told that on one occasion a rather talkative chemist, who 
was working in the same laboratory with our honored guest, became rather 
annoyed with this habit and decided not to talk to Paul at all. After a 
month of this treatment, the talkative one had to break the silence and 
admit that this was concentration the like of which he had never seen. 
Paul was completely unaware of what had been going on. When he is 
concentrating on a problem, he is oblivious of everything about him.

Paul is an avid reader of all scientific literature. He amazes all of us. 
We can’ t understand where he gets the time to do it— but he does. A 
former co-worker, and most of these refer to themselves as his students, 
informed me that Paul has, since his early days in the industry, kept 
chronological abstracts of scientific data pertaining to cosmetic science 
and related fields. It didn’ t take these co-workers long to discover that 
when assigned a new research problem, or when in need of up-to-date 
information on a cosmetic problem, the initial action was a search of Paul’s 
files, and frequently one did not need to go further.

I wonder how many of you know that Paul, since receiving his doctor’s 
degree, has devoted his life to the cosmetic industry. He has taken an 
active interest in the industry, not confining his activities to the particular 
company by whom he may have been employed. Organizing the first 
scientific organization in the domestic cosmetic industry was quite a task. 
Paul was of very great help to me, chiefly by encouraging me to keep at 
it and backing me up when needed. That was back in the days when 
your chemist, if seen talking with my chemist, would result in both being 
fired. Paul, I guess that more or less reveals how old we are, and I ’m 
sorry— but don’t you forget that I ’m eleven days your senior and shall 
expect the respect and deference due your senior in years. His scientific 
contributions to the literature are many and cover a wide range of subjects, 
including amine soaps, emulsions, odor and olfaction, acridine, lipsticks, 
chapters on cosmetics in books and encyclopedias. His annual literature 
review under the title “ Some New Keys to Cosmetic Chemistry”  is most 
often cited as a major contribution by cosmetic chemists here and abroad. 
I do not need to tell you that cosmetic scientists face the almost impossible
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task o f keeping up with the various scientific disciplines which impinge 
on cosmetic technology. Paul’s excellent reviews have annually brought 
a beautiful condensation of this literature. This has been of immeasurable 
benefit to all o f us and, together with his other writings, must exert a 
tremendous influence on the young men who come into this very complex 
field of cosmetic science.

“ Some New Keys to Cosmetic Chemistry— 1962”  is now in press. Let 
me quote the eleven printed lines which Paul uses to describe this major 
contribution: “ As in previous years, a condensed summary has been
prepared setting forth the past year’s yield o f new data, hypotheses, and 
concepts which appear to bear unusual interest for the cosmetic chemist. 
The reports have been selected from periodicals serving a wide variety 
o f scientific and technological areas, and the emphasis has been on basic 
investigations, rather than upon new applications o f old data. No at
tempt has been made to present a comprehensive treatment of any o f the 
topics included in this summary. Material has been selected on the basis 
of its adjudged potential for changing the concepts or practices o f the cos
metic chemist.”  This, ladies and gentlemen, is the author’s modest 
description of a 15-page major contribution covering 322 articles in the 
scientific literature !

I trust that you will pardon a more detailed discussion of this contribu
tion, especially since I am the editor of the “ Proceedings”  in which it ap
pears. However, since it is gratefully and so well received throughout the 
world, such a discussion is in order, especially since it will reveal the many 
scientific disciplines in which our Medalist is interested. The subjects 
covered are: composition of the skin; metabolism of skin; keratinization; 
effect of chemicals on skin; hair and nails; sweat; sebum; ultrastructure 
of cells; metabolism of cells; mechanisms of the synthesis of proteins; 
structure of proteins; binding of proteins; structure and composition of 
collagen and elastin; collagen synthesis and fibrogenesis; effect of chem
icals on collagen and elastin; structure and composition, formation and 
function of connective tissue; enzymes; permeability of skin; mechanism 
of permeability; effects of chemicals on permeability; antibodies and 
allergy; inflammation; germicides; pigmentation; aging of skin; effect 
of chemicals on aging skin; biosynthesis of cholesterol; structure and 
activity; gels; emulsions, etc. Our Medalist states, “ During the past 
year, the literature o f chemistry and allied disciplines has presented a 
galaxy of stimulating and useful new ideas,”  and concludes with this gross 
understatement, “ A few of them have been presented here for their pos
sible value to fellow cosmetic chemists.”

In discussing Paul’s contributions to the scientific literature, I would 
indeed be remiss if I did not mention his several contributions in the field 
of olfaction. He has made many contributions to this field that have
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stimulated others to experimentation that has resulted in major advances 
in our knowledge o f the mechanism of olfaction. Recently, when I was 
introduced to a European authority in this field, he said, “ Oh yes, you’re an 
American, aren’ t you? Do you know Dr. Lauffer?’ ’ and then he men
tioned various articles Paul had written. He assured me he was very well 
thought of by others in olfaction. Paul is, heart and soul, a cosmetic 
chemist. He has always had the industry point o f view. In my capacity 
as Scientific Director of T.G .A., I have called on Paul repeatedly during 
the past twenty years. His work on our Scientific Advisory Committee 
in developing raw material standards has been outstanding. He has been 
a very able chairman ol our Scientific Section and, has on many occasions, 
presented erudite papers such as: Odor and Olfaction; The Sphere of 
Research; Olfaction and Cholinesterase, etc. He has appeared before 
Committees o f Congress to present an industry point of view, and he has 
done so ably and effectively. He ably represented the cosmetic industry 
at the hearings on an order by F.D.A., seeking to delist certain certified 
colors o f great importance to the industry. During this “ show,”  which 
went on for days, he remained objective and effective and, wonder of won
ders, really impressed the attorneys. He serves as a member of our Color 
Additives Scientific Advisory Committee which has done such a tremendous 
job , one not fully appreciated, for the entire cosmetic industry. The 
cosmetic industry may be particularly proud o f the job  done by Paul and 
his fellow committee members. It warms the cockles of my heart, and I 
am proud o f them and of this industry effort. You are well aware that 
the industry is sponsoring the pharmacological evaluation of some 25 
certified colors. Paul is one o f four who periodically review, with me, the 
data developed. I value greatly his counsel and advice.

Paul Lauffer is more than just a dedicated scientist working in our 
industry. Morally and ethically, he has the respect of his many friends. 
No man, during the thirty years I have been in this industry, is more highly 
regarded and esteemed by his colleagues than is Paul. No greater praise 
can there be. For thirty-five years he has been contributing to cosmetic 
science, serving 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  and T.G.A. Paul 
has always been an excellent, thorough and capable researcher. The 
cosmetic industry needs more men like Paul, “ who avoid the spectacular 
and promotional and who constantly add to the fundamental basic knowl
edge on which the industry should be based.”  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  is to be congratulated for selecting Paul Lauffer as the recipient 
o f its medal. A more popular decision could not have been made. Paul, 
may we offer our sincerest congratulations.



A NEW ERA FOR COSMETIC CHEMISTRY

By Paul  G. I. L a u f f er *

In t h e  past thirty-five years I have seen the cosmetic industry make 
tremendous progress in the volume o f its business, in the variety o f products 
offered, and in the quality of its merchandise. The very size o f 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 the present time attests recognition on the part 
of cosmetic management that technical services are indispensable in de
veloping and producing outstanding goods. The few small laboratories 
maintained by leaders in the industry thirty-five years ago have grown into 
scores o f cosmetic laboratories, and technical staffs counted in the scores 
are no longer exceptional.

Still, as remarkable as such progress has been, I believe we are at the 
dawn o f a new era in cosmetic technology. Great as has been the increase 
in volume o f technical effort concentrated in our industry, most o f that 
effort continues to be expended on control, development, and applied 
research. Very little time is spent in activity which by any stretch o f the 
imagination can be called basic research.

The cosmetic industry is by no means alone in this situation. The 
United States pharmaceutical industry is spending about $268 million on 
research in 1962 (1), and the Federal government is spending about $850 
million for research on medical and health problems (2). However, just 
this year a new drug came perilously close to being released for nation
wide distribution before it was realized that it could produce serious de
formities in the offspring of women who had used the drug in the early 
months o f pregnancy. This near catastrophe had wide repercussions, and 
one result was the adoption of legislation which made more cumbersome 
the conditions for acceptance of a new drug. However, informed persons 
agree that the failure to predict the side-effects o f this drug was not due to 
inadequate regulations nor to noncompliance with the regulations. It was 
due to the fact that nobody knows in sufficient detail how the differentia
tion o f fetal tissues is controlled. In spite o f the billion dollars a year 
spent on health research, this fundamental problem, and many other prob
lems concerning the mechanisms o f drug action, are getting little study and 
remain unsolved.

The general paucity o f information on the effects o f chemicals on physio-
* C h e s e b r o u g h -P o n d ’s , S ta m fo r d , C o n n .
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logical processes and structures was recently brought forcefully to the 
attention of the cosmetic industry. Manufacturers were directed to prove 
that the dyes they have been using, under the supervision of the U. S. 
Food and Drug Administration, for the last twenty-five years, are harmless 
and suitable for use in cosmetics. To prove this, they have been directed 
to use cumbersome, lengthy, and costly methods involving mass feeding o f 
animals. Everyone agrees that such methods are primitive, and that the 
results are inconclusive. However, in the absence ot any sound theory 
there is no alternative to such an empirical approach.

The drug and cosmetic industries are not alone in suffering the results o f 
too little basic research. The federal budget for research and develop
ment was $9.6 billion in fiscal 1962, 11.4 billion in 1963, but there was in
creasing evidence that the very small percentage o f this effort that had been 
expended on basic research was inadequate. The Department of Defense, 
for instance, tended to see its task as that of developing hardware and to 
leave basic research to the National Science Foundation. In general, 
short-term urgent needs tended to win out over possible gains to be expected 
over the long haul from basic research. The Office ot Science and Tech
nology was therefore set up in May, 1962, to coordinate and evaluate the 
research programs o f all Government agencies. This Office is expected to 
increase the program o f basic research (3).

Comment was recently made on the inadequacy o f current Congressional 
machinery to determine the optimal allocation o f funds for research (4). 
A move for reform o f the legislative procedures governing such appro
priations was said to have fairly substantial bipartisan support.

Each recent year has seen a rise in the total outlay for research in the 
United States. In fiscal 1961, public plus private expenditure for re
search and development was 2.78 per cent o f the 1960 gross national 
product. Many leaders in the national research effort have pled for 
allocation o f more funds for basic research, but it has been difficult to con
vince budget makers, public or private, that the long waits involved in 
reaping results from such research are justified. However, as National 
Science Foundation Director Alan Waterman pointed out (5), the money 
spent on basic research will in the long run lessen the total expenditure 
necessary to reach certain goals, for it will lessen the waste o f diffuse and 
aimless exploration, unguided by adequate theory or principle.

Estimates of expenditures on basic research vary, since there is no 
generally accepted dividing line to determine which projects are basic. 
One report held that the chemical industry led all others in this respect, 
with basic research accounting for 11 per cent o f the total 1960 expendi
tures o f $1.067 billion for research and development (6). Another report, 
however, indicated that o f the $1.2 billion R. and D. outlay by chemical 
industries in 1961, only about 4 per cent went for basic research (7). Total
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R. and D. by all industrial firms in 1960 was $10.5 billion, of which 3.6 
per cent went for basic research, according to the National Science Founda
tion (8).

Putting together various estimates, we may be justified in setting a 
figure o f roughly $100 million a year as the current expenditure for basic 
research in the life sciences and another $100 million a year for other basic 
chemical research. The indications are that the volume of such basic 
research will continue to rise, as it has during the entire post-war period. 
As the volume ol scientific literature expands, the problem of keeping 
abreast ol it will become more acute. Every laboratory will need a staff 
of literature experts to screen out and condense the pertinent reports.

It is fortunate that the cosmetic industry can benefit from much o f the 
data uncovered in today’s large-scale research effort, for the $2 billion a 
year cosmetic business can support only a modest expenditure for research, 
in comparison with the stupendous figures mentioned above. We can, 
by alert attention to work in neighboring fields, uncover many ideas for 
use in solving our own problems.

Many signs point, however, to the likelihood o f expanded programs 
of basic research within the laboratories of the cosmetic industry in the 
coming years. The continual demand for products o f unique efficacy 
will best be met by intensive investigation to uncover new data not avail
able from other sources. Many firms are learning that the best way to 
arrive at something really new is via serious work in their own laboratories.
I predict that thirty-five years hence, barring nuclear catastrophe, re
search in the cosmetic industry will be on a scale surpassing that now in 
vogue in the drug and chemical industries.

Legislation which appears to be imminent threatens to seal the doom 
of the small cosmetic manufacturer. Such legislation would demand 
pretesting, control, and record keeping too formidable for any small 
company. Such increased technical overhead will be burdensome to 
manufacturers of all sizes, and may tempt some to seek relief by cutting 
their research budgets. The press o f competition will, however, insure 
that research effort will soon resume its upward trend. Research person
nel in the drug industry rose by 18 per cent during the two-year period 
1960-1961 (9).

Possibly cooperative research into more scientific means of safety test
ing may be undertaken under the auspices of the Toilet Goods Association. 
This would be a natural extension o f the services now rendered by the 
Scientific Director o f T.G.A. in supervising the pharmacological testing 
o f  dyes and in issuing standards for methods of testing ingredients. Many 
other problems o f common interest to cosmetic manufacturers could well 
be studied by similar cooperative methods, rather than by the duplicated 
efforts o f many laboratories.
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Most prophets agree that thirty-five years hence the population will 
include a much larger proportion of people in higher age groups than now. 
This should be the almost inevitable result of the billion-dollar a year 
study o f health problems. One major goal o f the cosmetic chemist is to 
develop products which will more effectively combat, counteract, or dis
guise the effects o f age on the individual’s appearance. When the problems 
o f prolonging life have been largely solved, more effort can be concentrated 
on the means o f preserving attractiveness in the later years.

The cosmetic chemist therefore has every reason to look upon the future 
with optimism. The trend appears to be toward more demand for cos
metic products, more insistence upon the novel and exclusive features 
which can best be perfected by basic research, and a general need for more 
technical services. A new era for cosmetic chemistry may well be 
dawning.
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17. “ S o m e  N e w  K e y s  to  C o s m e t ic  C h e m is t r y ,”  Proc. Sci. Sect. Toilet Goods Assoc., No. 30, 

2 3 -4 0 (1 9 5 8 ) .
18. “ O lfa c t io n  a n d  C h o lin e s te r a s e ,”  Ibid, No. 32, 7 -13  (1 9 5 9 ) .
19. “ S o m e  N e w  K e y s  to  C o s m e t ic  C h e m is try — 1 9 5 9 ,”  Ibid. N o. 3 2 ,1 4 -3 4  (1 9 5 9 ).
2 0 . “ P e r io d ica ls  fo r  C o s m e t ic  C h e m is t s ,”  J. Soc. Cosmetic Chemists, 11, 4 9-51  (1 9 6 0 ) .
2 1 . “ G ly c e r in e , a V e rsa t ile  M e d iu m  in C o s m e t ic s ,”  Am. Perfumer, F e b .,  4 5 -4 6  (1 9 6 0 ) .
2 2 . “ S o m e  N e w  K e y s  to  C o s m e t ic  C h e m is t r y -1 9 6 0 ,”  Proc. Sci. Sect. Toilet Goods Assoc., 

No. 3 4 ,19-38  (1 9 6 0 ).
2 3 . “ S o m e  N e w  K e y s  to  C o s m e t ic  C h e m is t r y — 1 9 6 1 ,”  Ibid. No. 36, 3 -15  (1 9 6 1 ) .
24. “ R e c e n t  P ro g re s s  in  C o s m e t ic s ,”  Am . Perfumer, J u n e , 4 9 -5 0  (1 9 6 2 ) .
2 5 . “ S o m e  N e w  K e y s  to  C o s m e t ic  C h e m is t r y — 1 9 6 2 ,”  Proc. Sci. Sect. Toilet Goods Assoc. 

N o. 38, 19 (1 9 6 2 ) .
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H a r o ld  J a c k s o n , S e c r e ta r y ; a n d  E . J e f f  K a r o ly i ,  C h a ir m a n -E le c t .
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O F F I C E R S  F O R  1963

Chairman
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Treasurer
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University Relations
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C H I C A G O  C H A P T E R  O F F I C E R S  F O R  1903 
Left to right: W a r re n  J . H in t z , C h a ir m a n ; J a m e s  G . A th e r t o n , S e c r e ta r y ; W ill ia m  D . A c k le y ,  

C h a ir m a n -E le c t ;  D e n n is  H . S a v o ie , T re a s u re r .

CHICAGO CHAPTER  
OFFICERS FOR 1963

Chairman Warren J. Hintz
Chairman-Elect William D. Ackley
Secretary James G. Atherton
Treasurer Dennis H. Savoie

Committee Chairmen:

Program Herman Bogaty
Hospitality Blaine Crouch
House Helen E. Oberstar
Publicity David A. Krochok
Inter-Professional Relations Louis L. Lerner
Education Marvin Kralt
Membership Marshall Sorkin
Policy and By-Laws Dr. Robert West
Ladies’ Night Barton R. Owells
Nominating Stillman R. Goff
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N E W  E N G L A N D  C H A P T E R  O F F I C E R S  
Left to right: D r . W in t h r o p  L a n g e , C h a ir m a n -E le c t ;  P a m ela

L o w , S e c r e ta r y ; a n d  R ic h a r d  R e a v e y ,  C h a ir m a n . V in c e n t  
B e c k , T re a s u re r  n o t  p re s e n t  w h en  p h o to  w as  ta k en .

NEW ENGLAND CHAPTER  

OFFICERS FOR 1963

Chairman
Chairman-Elect
Secretary
Treasurer

Richard Reavey 
Dr. Winthrop Lange 
Pamela Low 
Vincent Beck

Committee Chairmen:

Membership
House
Program
Publicity
Inter-Professional Relations 
Special Events 
News Letter

J ames Dugan 
Natalie Collins 
Dr. Winthrop Lange 
Donald Kirby 
Robert Schuler 
Hart H arris 
Myron Slotsky
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N E W  Y O R K  C H A P T E R  O F F I C E R S
Left to right: C h a ir m a n  E le c t ,  H e n r y  M a s o ;  S e c r e ta r y , S h ir le y  d e  R a g o n ; C h a ir 

m a n , A r th u r  C o h a n e ; T r e a s u r e r , H e r b e r t  L e v e t o w n . T h e  a b o v e  o ff ice rs  w ere  in 
s ta lle d  a t  th e  N o v e m b e r  1962  m e e t in g  o f  th e  N e w  Y o r k  C h a p te r  a t  th e  C h e m is t s ’ 
C lu b ,  N e w  Y o r k  C it y .

NEW YOR K  CHAPTER  

OFFICERS FOR 1963

Chairman
Chairman-Elect
Secretary
Treasurer

Arthur J. Cohane 
Henry Maso 
Shirley A. DeRagon 
Herbert M. Levetown

Committee Chairmen:
Program
House
Membership
Publicity
Education
Hospitality
Inter-Professional Relations 
Ex-Officio

Charles Fox
Sam Cohen
Steve Koch
Agnes Korte
Morton Scott
Bertram W. Ahrens
Mitch Schlossman and George Fioto
Martin Katz
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NEW YORK CHAPTER  
1963 PROGRAM SCHEDULE

January 9, 1963
The Potential o f Enzymes for Topical Application by Dr. T . Cayle

February 6,1963
Makeup by L. Fishbach

March 6,1963
Transparent Emulsions by L. Osipow 

April 3,1963
Quantitative Evaluation o f Irritating Substances by Dr. L. Kligman 

October 3,1963
The Use o f the Microscope in Cosmetics by Dr. P. Bartels 

November 6,1963
The Application o f Polyglycerol and Polyglycerol Esters in Cosmetics 
by Victor Babayan

ELECTED OFFICERS OF I.F .S .C .C .

President 
Past President 
Treasurer
Praesidium Committee

Prof. J. Artigas (Spain)
Dr. L. W. Masch (Germany) 
J. B. Wilkinson (England)
Sabbat Strianse (U.S.A.) 
Dr. P. Velon (France)
E. Thomsen (Denmark)



BOOK REVIEWS
P o l y o l e f i n e s , by A. V. Topchiev 
and B. A. Krentsel, translated by 
A. D. Norris. Pergamon Press, 
Inc., New York 22, N. Y. 1962. 
92 pages, illustrated. Price $3.50.

This little book is a translation 
from the Russian by a British 
lecturer in physical chemistry. If 
nothing more, it is interesting to see 
how a Russian technical book is put 
together. There are no references, 
either to the literature or to patents 
although this field has literally 
hundreds of each.

One is pleased to learn that a 
Russian, Gustavson, by name, pro
duced polyethylene in 1884, but 
it was a liquid of low molecular 
weight.

In a condensation as this is, the 
material is quite well put together 
but with a strong reference to 
Russian technology.

Polyethylene o f the three types, 
polypropylene, the chlorinated, and 
sulfo-chlorinated polyethylenes are 
all discussed. Interesting is the 
introduction which mentions poly
mers o f branched chain unsaturated 
hydrocarbons such as isoamylene 
which gives polymers with melting 
points as high as 240°C. The 
book is a useful supplement to 
Kresser’s “ Polyethylene.” — M. G. 
d e N a v a r r e , B e a u t y  C o u n s e l o r s , 
I n c .

P h y s i c a l  P h a r m a c y , by A. N. 
Martin. Lea and Febiger, Phila
delphia, Pa. 692 pages, illustrated 
and indexed. Price $15.

The author aims his book at 
pharmacy students following the 
new five-year program in pharmacy. 
However, the present edition does

not require a knowledge o f physical 
chemistry or of mathematics beyond 
the beginning college courses, ac
cording to the author.

Twenty-two chapters, starting 
with a review of mathematical 
principles through thermodynamics, 
comprise the book. The mathemati
cal approach to chemistry, partic
ularly slanted to pharmacy, is the 
dominating method o f presentation. 
Rheology, colloid and interfacial 
phenomena are given considerable 
attention. Thirty-three pages are 
devoted to thermodynamics, suf
ficient tor the student to get to 
know the fundamentals and some 
applications.

This is an excellent review book 
for chemists who do not get too 
much opportunity to work with 
higher sciences relating to cosmetic 
practices and who want to con
tinue to be “ brushed up”  on the sub
ject.— M. G. d e N a v a r r e , B e a u t y  
C o u n s e l o r s , I n c .

S y s t e m a t i c  A n a l y s i s  o f  S u r f a c e  
A c t i v e  A g e n t s , by M. Rosen and 
H. Goldsmith. Interscience Pub
lishers, Inc., New York 1, N. Y. 
422 pages, illustrated and indexed. 
Price $13.50.

The present work is Volume X II 
in the series of “ Chemical Analysis”  
which hopes to fill the need for a 
comprehensive treatise on the analy
sis of surface-active agents, based 
on a classification of the title 
compounds worked out by the 
authors.

The authors do succeed in their 
purpose in five chapters and almost 
forty pages of an appendix. The 
latter consists of three tables classi
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fying commercially available sur
factants along with their properties.

In today’s cosmetic laboratory 
it is becoming increasingly more 
important to know how much of 
which surfactant is contained in a 
product. This book will help you 
find out.— M. G. d e N a v a r r e , 
B e a u t y  C o u n s e l o r s , I n c .

L i p i d e  M e t a b o l i s m , edited by Kon
rad Bloch. John Wiley and Sons, 
Inc., New York 16, N. Y. 411 
pages, illustrated and indexed. 
Price $10.50.

The present volume is intended to 
be a companion to Hanahan’s 
“ Lipide Chemistry.”  It deals “ with 
the transformation of lipides by 
living systems and by isolated 
enzymes,”  according to the author’s 
preface. Thirteen contributors have 
written the eight chapters com
prising this work; they have been 
selected from four different coun
tries, the U. S. A., Canada, Sweden 
and France.

One o f the most interesting chap
ters is that discussing the chemistry 
of bacterial lipides. Here one 
encounters some of the more un
usual fatty substances, such as 
corinnic alcohol, dihydroxyocta- 
decanoic acid, oleotetracosanopalmi- 
tin and phosphatidyl inositodiman- 
noside to name only a tew. The 
chapter on the metabolism and 
functions o f phosphatides is equally 
well done.

This book supplements practically 
any existing tome on lipides, regard
less o f type.— M. G. d e N a v a r r e , 
B e a u t y , C o u n s e l o r s  I n c .

P r a c t i c a l  a n d  I n d u s t r i a l  F o r 
m u l a r y , by M. Freeman. Chem
ical Publishing Co., Inc., New 
York 10, N. Y. 1962. 297 pages, 
indexed. Price $7.95.

One would think that the day 
of formularies was coming to a 
close, but it is not, apparently.

The source of the formulas is 
not given. So one assumes the 
author has developed them, ranging 
from adhesives, cosmetics, perfumes, 
foods, inks, insecticides through 
wood preservatives. Few chemists 
are this clever.

The astringent on page 15 seems 
pretty strong— and oily. Bril- 
liantine No. 1 (page 16) will not 
be homogeneous unless a particular 
sulfonated castor oil is used. The 
bleaching cream on the same page 
will also need milling to be smooth. 
The cream mascara on page 23 
will smudge easily. Deodorant No. 
1 may crystallize in the bottle if 
indeed the bottle does not explode.

No attention is given to possible 
patent infringement in the cosmetic 
section hence it is probably the same 
in the balance o f the book.

This formulary is no worse or no 
better than others. I f you want 
a lot of formulas for many things 
and are not satisfied with the one 
you have, here is another you can 
buy.— M. G. d e N a v a r r e , B e a u t y  
C o u n s e l o r s , I n c .

C o s m e t i c  C h e m i s t r y  f o r  D e r m a -  
t o i .o g i s t s , by Emil G. Klarmann. 
Charles C. Thomas Publishers, 
Springfield, 111. 1962. 126 pages,
indexed. Price $5.75.

This fascinating book is the pub
lished record of a lecture series on 
cosmetic chemistry for dermatolo
gists within the course on industrial 
dermatoses given by the author for 
several years at New York Univer
sity, Post Graduate Medical School.

It was this reviewer’s intent to 
read a chapter at a time, take notes 
and prepare this review. But this 
was not possible, for one finds it 
difficult to put the book down once 
you start reading it.

Most books require the name of 
the author on the cover. This book 
does not. For starting with the
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dedication “ T o Piccina”  and the 
word “ didactic”  on line 14 o f the 
first page o f the text, the book is 
obviously authored by no one but 
Emil Klarmann. One can literally 
hear him deliver every word.

Others require hundreds o f pages 
or multiple volumes to tell their 
story, yet all this is boiled down in a 
manner dramatically smooth in the 
present text. Author Klarmann in
troduces his text with a quick 
resume o f history, sales, safety, 
rationale o f formulation, legal aspects 
o f labeling and advertising, color 
additives and practical use o f cos
metics. In the author’s introductory 
remarks it is stated “ the several 
formulas given in the text may not 
always represents the ultimate in 
technical refinement; however, they 
are not only workable, but also more 
directly illustrative o f the formula
tion principles involved, precisely be
cause o f their simplicity.”

Eighteen chapters equivalent to 
the same number o f lectures, com
prise this monograph. Although 
aimed at the dermatologist, there 
will be many others who can profit 
from this work. Cosmetic execu
tives, students with term papers, 
beginners in the cosmetic industry, 
medical practitioners, beauty edi
tors, copy writers, suppliers and 
pharmacy teachers can all find the 
world’s oldest art and science ex
plained in readily understandable 
language.

The author treads with uncom
mon sure-footedness in the areas of 
hormone cosmetics and cutaneous 
reactions from cosmetics. These 
subjects in particular, to this re
viewer’s mind, are discussed with 
deep understanding and tactfulness 
not usually seen in cosmetic writing. 
Subjects as artful as perfumery and 
as scientifically involved as hair 
dyes or hair waving are discussed 
with masterly facility.

It is proper that this work at last 
is found in print under the author’s 
sole name. For Author Klarmann 
has contributed to many joint pub
lications during his carrer, but this 
is his heart’s love, under his sole 
authorship.

It is a good book. Anyone in
terested in cosmetics in any way will 
find it a valuable and useful 
reference.— M. G. d e N a v a r r e , 
B e a u t y  C o u n s e l o r s , I n c .

P h a r m a c e u t i c a l  M a n u f a c t u r e r s  
U. S. A. Noyes Development 
Corp., Pearl River, N. Y . 1962. 
61 pages. $12.00.

This is a guide to pharmaceutical 
producers in the United States, 
Canada, United Kingdom and India.

The 500 major pharmaceutical 
manufacturers in the United States 
are listed with the following infor
mation: name, address, ownership, 
principal executives, subsidiaries, 
plant locations, products, annual 
sales and number o f employees. 
Distributors, wholesalers and re
packagers are not included.

Also included are 200 Canadian, 
200 British and 125 Indian pharma
ceutical manufacturers.— M. G. 
d e N a v a r r e , B e a u t y  C o u n s e l o r s , 
I n c .

R a d i o a c t i v i t y  f o r  P h a r m a c e u 
t i c a l  a n d  A l l i e d  R e s e a r c h  L a b 
o r a t o r i e s , edited by A. Edelmann. 
Academic Press, Inc., New York 3, 
N. Y . 171 pages, illustrated and 
indexed. Price $6.00.

This book is the published version 
of a symposium sponsored by Nu
clear Science and Engineering Cor
poration. As a result, there are no 
chapters. However eleven con
tributions comprise the text.

O f particular interest to this in
dustry is Nelson’s paper entitled 
“ Use of Radioisotopes in Soap, 
Detergent and Cosmetic Research.”



112 JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

This author has presented a good 
and what appears to be, a thorough 
survey o f work done to date. It 
would be more meaningful if the 
word “ many”  was used less often.

Bogner’s contribution “ Product 
Development and Product Evalua
tion— Areas o f Radioisotope Appli
cations,”  is unfortunately too brief. 
For example, only 18 lines (in a 
small book) are devoted to per

cutaneous absorption.
The main weakness o f this other

wise well presented publication o f a 
symposium is the brevity o f a num
ber o f the contributions. Perhaps 
the sponsors o f this symposium will 
hold another one bringing the mate
rial up to date and overcoming any 
faults in the previous one.— M. G. 
d e N a v a r r e , B e a u t y  C o u n s e l o r s , 
I n c .



THE 1964 I.F .S .C .C  CONGRESS

Dear Members:
The International Federation of Societies of Cosmetic Chemists has held 

two Congresses in the past for the members of its affiliated societies. The 
first such meeting was held in Munich in 1960, the second in London in 
1962. The United States Society of Cosmetic Chemists will have the 
honor and privilege of being the host society for the third Congress, which 
will be held on the campus of Columbia University in New York City dur
ing the week o f June 21, 1964. The S.C.C. was started in 1945 in the 
United States with twelve charter members. It has grown to the point 
where it now has 930 active members, while the I.F.S.C.C., which was 
organized in Brussels in 1959, has a total membership of approximately 
2000 cosmetic chemists affiliated with societies chartered in eleven countries.

New York City was chosen for the 1964 Congress because the W orld’s 
Fair will be held there at that time and will no doubt be a factor in inducing 
chemists from the U. S. and from all over the world to participate in the 
Congress. The W orld’s Fair officials are honoring us by designating June 
25, 1964, as Cosmetic Chemists Day. Columbia University, a school of 
world-wide reputation, located in the heart o f New York City, has really 
gone overboard to make it possible for us to use their campus, hotel fa
cilities and meeting rooms during the week o f June 21, 1964, at extremely 
reasonable rates.

P u r p o s e  o f  C o n g r e s s

The primary purpose of a 1964 I.F.S.C.C. Congress is scientific. It is 
designed to advance the science of cosmetics and the prestige o f the cosmetic 
chemist as a scientist throughout the world. To accomplish this end and 
to effect an exchange of scientific ideas which will benefit all, we must do 
everything possible to induce as many members as possible to participate. 
We are looking for a large attendance from overseas as well as from the 
U. S., Canada and Mexico.

T e c h n i c a l  M e e t i n g s

The scientific aspect of the Congress will consist of seminars held on 
four different subjects, each occupying a half day. All will be morning 
sessions, from Tuesday through Friday. We have learned from the two
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previous congresses, held in Munich and London, that half-day seminars 
allowed visiting members more time to participate in other activities.

Cosmetic chemists everywhere are invited to submit papers on sci
entific subjects which might be o f interest to the research, development and 
manufacturing o f cosmetics. Although the scientific fields which will be 
covered have yet to be decided upon, suggestions are invited. Submission 
of papers should be made as soon as possible to allow for sufficient time to 
select the best papers for presentation at the Congress.

In order to guarantee the international character of the meeting and to 
establish the sound basic scientific atmosphere in which the Congress will 
operate, well-known scientists, authorities in their fields which will be re
lated to cosmetic science, will be invited to present papers before the
I.F.S.C.C. A fund is being raised to pay for the basic expenses o f such 
invited speakers who will be honoring us by their attendance.

A c c o m m o d a t i o n s

Considering how costly and scarce accommodations will be during the 
period o f the W orld’s Fair in 1964, we are indeed fortunate to have the 
splendid cooperation o f Columbia University and the use of the facilities 
on its campus. Ferris Booth Hall, in which we will have our four seminars, 
has a seating capacity of 750 for lectures and 500 for banquets. It is air- 
conditioned and only two years old. It is o f the most modern accoustical 
design, having built-in facilities for all types o f films and slides. The 
lounge is available to us for receptions and cocktail hours. New Hall, 
the newest residence hall on the campus, is built like a “ hotel” and will be 
operated like one for a large conference such as ours.

Our Congress will be held midway between the regular college year 
and the summer sessions. Nevertheless, we can count on ample dining 
facilities during the week o f June 21, 1964. All o f our meals will be in 
campus cafeterias, with the exception o f the banquet which will be in air- 
conditioned Ferris Booth Hall. With 2000 members in all I.F.S.C.C. 
affiliated societies, we expect to use the facilities at Columbia University to 
the fullest!

F e e s

Those of us who were fortunate enough to attend the Munich and 
London conferences and to have visited cosmetic societies in different parts of 
the world have been impressed by the fact that cosmetic chemists, outside of 
the United States, earn comparatively low salaries in terms o f the U. S. 
dollar. Not many o f them can afford the trip and other necessary expenses 
which will be incurred while attending the New York Congress. For this 
reason, our Board of Directors is undertaking a substantial fund-raising 
campaign within the two-billion-dollar U. S. cosmetic industry to render
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financial assistance to members of affiliates of the T.F.S.C.C. other than the 
U. S. Society. It is hoped that sufficient funds will be raised to allow these 
members a free ticket to all official functions plus room and board at 
Columbia University for six days. It is only by this type o f activity that 
we can hope to make the Congress a truly International one. We all must 
interest our companies in supporting this effort which, in the long run, will 
benefit both the cosmetic chemists and the cosmetic industry by advancing 
our science to a new level of competence.

R e g is tratio n  F ees

P a ck a g e  D ea l 
N o t e  (1 )

M e e t in g s , e tc . 
N o t e  (2 )

M e m b e r s  o f  S .C .C .-U .S .A . 
M e m b e r s  o f  o t h e r  S o c ie t ie s

$ 8 0 .0 0 p e r  p e rso n  $ 3 5 .0 0

a ffilia ted  w ith  th e  I .F .S .C .C . F re e  N o t e  (3 ) F re e  N o t e  (3 )
M e m b e r s  o f  a re g is t ra n t ’ s fa m ily 8 0 .0 0 ”  ”  3 5 .0 0
N o n m e m b e r s 1 0 0 .0 0 5 5 .0 0
C h ild re n  u n d e r  12 
E x te n d e d  S ta y  a t C o lu m b ia

6 0 .0 0 E x c lu d e d

U n iv e r s ity N o t e  (4 )

Notes:
(1 ) T h e  p a ck a g e  d e a l in c lu d e s  r o o m  fro m  S u n d a y  e v e n in g , J u n e  2 1 , th ro u g h  b r e a k fa s t  

S a tu r d a y , J u n e  2 7 ; all m ea ls  a t C o lu m b ia ; b a n q u e t  a n d  c o c k ta i l  p a r t y ; a n d  all o ff ic ia l f u n c 
tion s  a n d  m e e tin g s  in c o n n e c t io n  w ith  th e  sem in a rs . T h e  “ P a ck a g e  D e a ls ”  a re fo r  p a rt ie s  o f  
th ree  o r  fo u r  in a su ite  o f  tw o  ro o m s  (e a ch  w ith  tw o  b e d s ) a n d  o n e  b a th . S e p a ra te  k e y s  are 
p r o v id e d  for e a ch  ro o m . T h e  b a th  is o f f  th e  h a llw a y  e n t r a n c e  to  th e  tw o  ro o m s . T h e r e  is a 
te le p h o n e  in this h a llw a y  se rv in g  the tw o  ro o m s . A ll r o o m s  are in N e w  H a ll ,  w h ic h  is a d ja c e n t  
to  F err is  B o o th  A u d ito r iu m .

T h e  c o s t  p e r  p e rs o n  is the sa m e , w h e th e r  tou r o r  th ree  p e o p le  o c c u p y  the su ite . I f  o n ly  tw o  
p e o p le  o c c u p y  it , th e  c o s t  o f  th e  “ P a c k a g e ”  w ill be  $ 10  m o re  p e r  p e rs o n . E n t ire  su ites  w ill be  
reserv ed  o n ly  for  tw o  o r  m o re  p e o p le . W h a t  tew  " s in g le s "  are a v a ila b le  m u st be  h e ld  tor in 
v it e d  s p e a k e rs .

(2 ) M e e t in g s , e t c . ,  in c lu d e s  all o ffic ia l fu n ct io n s  in  c o n n e c t io n  w ith  the se m in a rs , b a n q u e t s  
a n d  c o c k ta il  p a r t y ; a lso  lu n ch e o n s  at C o lu m b ia  fo llo w in g  e a ch  se m in a r  sess ion .

(3 ) T h e  P a c k a g e  D e a l  a n d  m eetin g s  are tree to  m e m b e rs  o f  s o c ie t ie s  a ffilia te d  w ith  the 
I .F .S .C .C . ,  o th e r  th a n  U .S .A . m e m b e rs , p r o v id e d  re s e rv a t io n s  are m a d e  b e fo r e  J u n e , 1963. 
A fte r  J u n e , 1963, th e y  w ill o n ly  be  a c c e p te d  p r o v id e d  fu n d s  are still a v a ila b le  for  th is  p u r p o s e . 
E a r ly  reg istra n ts  w ill be  ce r ta in  o f  re c e iv in g  th is  b e n e fit  w h ich  a p p lie s  to  m e m b e rs  o n l y — n o t  
th e ir  fa m ilie s . A ll reg istra n ts  are e x p e c te d  to  p a y  a d e p o s it  o f  $25  (o r  its  e q u iv a le n t  in fo re ig n  
cu r r e n c y )  e a ch  w h en  m a k in g  re se rv a t io n s . T h is  d e p o s it ,  w h ich  w ill b e  re tu r n e d  w h e n  t h e y  
a rriv e  a t th e  C o n g re ss  in 1964 , is n e c e ss a r y  to  g u a r a n te e  th a t  the m e m b e rs  w ill use th e  a c 
c o m m o d a t io n s  w h ich  w e  m u st p u rch a se  for  th em .

(4 ) A n y o n e  m a y  m a k e  a rra n g e m e n ts  to  a rr iv e  a t C o lu m b ia  U n iv e r s ity  as e a r ly  as J u n e  
15, 1964 , a n d /o r  rem a in  as la te  as J u ly  3 , 1964. F o r  the c o s t  o f  s u ch  a d d it io n a l a c c o m m o d a 
tion s  b e y o n d  o u r  b a s ic  s ix -d a y  “ P a c k a g e ,”  p lease  co n s u lt  o u r  A rra n g e m e n ts  C h a ir m a n , W a lte r  
W y n n e .

P r i o r i t y

We have reserved rooms for 280 at Columbia University, and these 
rooms will be assigned, upon receipt o f a deposit o f $25 per person, in the 
following order of priority until June 15, 1963:
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1. Members o f societies affiliated with the I.F.S.C.C., other than U. S. 
members.

2. U.S.A. members o f S.C.C.
3. Nonmembers

Because o f the Teachers’ Conference being held at Columbia University at 
the same time as our Congress in 1964, it is necessary for us to get our reser
vations in before June, 1963, in order to obtain more rooms than the 280 
now held for us. First come, first served!

B u d g e t

To accomplish our objective ot making the 1964 Congress a scientific 
success, we must raise at least $25,000. Approximately 80 per cent o f this 
is required to underwrite the expenses o f invited speakers and to give some 
financial assistance to members o f visiting societies. We plan to have six
teen speakers, o f whom we would like to invite at least half from abroad. 
We have been guided by Mrs. Eunice Miner, Executive Director o f the 
New York Academy of Sciences, in preparing our budget, based on the 
Academy’s experiences with many similar scientific conferences. We must 
look to manufacturers o f cosmetics and raw materials suppliers to under
write a substantial part ot our budget. Plans are already under way for 
raising this money, with one o f our former presidents, George Kolar, head
ing the fund-raising committee.

R e s e r v a t i o n s

To assist us in the organization o f the meeting, it is essential that an 
estimate be made o f the number o f members, their families and friends who 
will attend. While it is appreciated that some members may not be able 
to give a firm commitment so far ahead, they are, nevertheless, asked to 
send the following information if they have a reasonable expectation o f 
participating: number o f adults and number o f children in party and
number o f rooms desired. Please write to the Arrangements Chairman, 
Walter Wynne, Room 700, 321 West 44th Street, New York 36, N. Y ., if 
there is any possibility that you will attend the 1964 EF.S.C.C. Congress. 
Checks should be made payable 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 .

Robert A. Kramer
Chairman— International Affairs



jo t J R N A L  OF THE SOCIETY OF COSMETIC CHEMISTS XVII

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

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

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

LANOLIN •  LA NT R OL 5 .  LANTROL AWS5 
LANFRAX® .  LANFRAX® W S 5 5  •  LANOMAL®  
ETHOXYLAN® ACIDLAN 2 0  .  N IMCOLAN"  
CH OLESTER OL BASES .  NIMCOLAN® S .  
SUPER NI MCOLAN" S .  NIMLESTEROL®  
WOOL WAX ALCOHOLS B.P.

259  Parkhurst Street, Newark 14, N. J., TAIbot 4 -2200
Manufacturing plants: Newark, N. J., Brooklyn, N.Y.
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for the finest in 
perfume specialties

Affiliates:

Sc h im m e l  I n te r n a t io n a l  L t d .
S lo u g h , E n g la n d

Sch im m el  do B r a s il , L t d a .
S a o  P a u lo  &  R io  d e  Janeiro

S O P  A S , S .A .R .L .

G rasse

Offices in Bombay, Karachi, Tokyo, Bangkok, Hamburg, Turin, Oslo, Granada, Sundbyberg, Zurich, 
Buenos Aires, La Paz, Santiago, Bogota, San Jose, Santo Domingo, Quito, San Salvador, Guatemala, 
Port-au-Prince, Mexico, Managua, Panama, Hato Rey, Asuncion, Lima, Montevideo, Caracas
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FOR FATTY ACIDS OF UNMATCHED 
UNIFORMITY. COLOR. STARILITY...
A DISTILLED LOW REGULAR

STEARIC LIN0LEIC COCONUT
SPECIFICATIONS U.S.P.

Triple
Pressed

WHITE
OLEINE

F.A.

GROCO 55 GROCO 5L GROCO 24

Titre, °C 54.7 — 55.2°C 2 — 5°C 22 — 25°C
Titre, °F 130.5- 131.4°F 35 — 41°F —
Color, 5V4" Lovibond Red 0.5 max. 1 max. 1.5 max.
Color, 5V4" Lovibond Yellow 1.5 max. 8 max. 12 max.
Color Gardner 1933 — 2 max. 2 max.
Unsaponifiable 0.05% max. 1.0% max. 0.50% max.
Saponification Value 209-212 201 -206 260 -  270
Acid Value 208-211 200 -  205 260 -  270
% F.F.A. as Oleic Acid — 99.5 min. —
Iodine Value (WIJS) 3.0 max. (for TGA) 90 max. 8 -1 2
Refractive Index 50°C (Av.) ■ — 1.4490 —
Total Polyunsaturated F.A. — 3.5% max. —

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

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

With Gross Distilled Stearic Acids,

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

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

SEN D FOR SA M PLES AND LITER A TU R E

295 Madison Ave., N. Y. 17, N. Y. 
Factory: Newark, N. J.

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

Hydrogenated Fatty Acids • Hydrogenated Tallow Glycerides
D istribu to rs in p r in c ip a l c itie s • M a n u fa ctu re rs  since 183 7
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COSMETICS
SPECIALISTS TO THE 

PRIVATE LABEL TRADE

* Formulating
* Manufacturing
* Styling 

Packaging

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

COSMETIC LABORATORIES, INCORPORATED
2272 East Jefferson Avenue Detroit 7, Michigan
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AMERICAN LANOLIN CORPORATION
LAWRENCE, MASSACHUSETTS, U.S.A.

LANOLIN-COSMETIC GRADE
LANOLIN-COSMETIC
LANOLIN-U.S.P.
LANOLIN-HYDROGENATED
LANOLIN-ETHOXYLATED

ETHYL ESTERS OF VEGETABLE OIL

FRUIT AND VEGETABLE EXTRACTS— 
CONCENTRATED AND STABILIZED

AMLA
PRODUCTS

LEBERCO
LABORATORIES

Hormone Assays 
Drug Assays

Cosmetic and Pharmacological 
Research

Toxicity, Eye and Skin 
Irritation Studies

Anti-Biotic and Fungicidal
Assays

Sensitivity Tests

Patch Testing and Clinical 
Studies

123 HAWTHORNE ST. 
ROSELLE PARK, N. J.

L
1 O
\ f l
w
\ *

Q U A L I T Y  P R O D U C T IO N  —  
P io n e e r *  in  th e  a e ro s o l f ie ld  
—  utiliz ing  the m oit advanced 
method* and  modern equipm ent.

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

CO N FID EN TIAL PRODUCT DEVEL
O PM EN T —  O ur s ta f f  transform s 
your "ae ro so l" ideas into a  fin ished 
"ready-fo -m arket" package .

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

chemical division 
v  MSL Industries

2222 Lunt Ave., Elk Grove Village, III.
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The perfumer, no less than the fine artist, uses a combination of 
skill, technique, experience and design... with an all important 
touch of intuition and imagination. The artist in either field 
depends, too, on the quality of his materials. F r i t z s c h e  com
pounds aromatic specialties and perfumes with skill, care and 
precision for a wide range of fragrance products...you can 
depend on F r i t z s c h e .

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

FRITZSCHE
BROTHERS, INC.
7 6  N I N T H  A V E ., N E W  Y O R K  11, IV. Y .
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A NEW SERIES OF GOLDSCHMIDT CATIONIC 
SURFACTANTS FOR P H A R M A C EU TIC A LS ,  
C O S M E T IC S  AND H AI R - C O N DITIO  N E R S

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

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

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

G o l d s c h m i d t

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

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

WRITE FOR 
SAMPLES 

AND DATA
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THE “NEW”
IN CHEMICAL RAW MATERIALS

C A R O LA TE
Self-emulsifying 

Spermaceti-Amide 
New Production— White Color 

'the satiny feel’
(Pat. Pend.)

SQ U A LEN E
Hexamethyltetracosahexene

C 30H 50
‘a product of human sebum’

ROBANE®
Purified Hexamethyltetracosane, Squalane

^ 3 0 ^ 6 2

‘Liquid vehicle NATURAL to skin and sebum, 
accelerates percutaneous and 

horny layer penetration',* 
a NATURAL adjunct to dermatalogicals, 
topical pharmaceuticals and cosmetics

(Pat. Pend.)

® Reg. U. S. Pat. Off. *  New clinical studies

Technical data available

ROBECO CHEMICALS, INC.
25 East 26th Street New York 10, N. Y.

M Urray Hill 3-7500
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for
Perfume Materia 
that meet your 
product's 
requirements 
and laboratory 
service to assist 
or supplement 
your ow n-

Consu

DODGE &0LC0TT, INC.
Seventy-five 9th Avenue • New York 1 1, N. Y.

Sales Offices in Princioal Cities

Perfume Raw Materials 
Compounds

Aromatic Chemicals 
Specialties 

Industrial Odorants
COMPLETE 
AEROSOL 
TESTING 
LABORATORY
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C L IN IC A LL Y

fo r  o d o r less , em o llien t (high-oi l  content) ,

gels and liquids
use

POLYCHOLS
Non-ionic Surfactants 

Solubilizers & Emulsifiers

||'|f emulsions,

TESTED
A N D  FO U N D  N EITH ER 

P R IM A R Y  
IRR ITA N TS  

N OR
S EC O N D A R Y
A LLER G EN S

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

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

Write for free samples
and brochures

Croda
★  New York

i r  London, Englond 
» ★  Milon, Itoly

CRODA, Inc. 15 East 26th Street New York 10, N. Y. MU 3-3089
Subsidiary: Hummel Lanolin Corp., 185 Foundry Street, Newark 5, N. J .
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V a n  D y k  & C ompany, Inc.
BELLEVIUE 9, NEW  JERSEY

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

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



HAIR PREPARATIONS’ RE-ELECTRIC SHAVE LOTIONS

G R E A S E L E S S
with Plymouth Isopropyl Esters
Chemists find Plymouth Isopropyl Esters increasingly useful in 
a wide range of cosmetic and pharmaceutical products.

These colorless, odorless, stable esters are not only highly efficient 
emollients and penetrants, greaselessness makes them particularly 
suitable substitutes for mineral oils in bath oils, pre-electric 
shave lotions and hair preparations.

Plymouth Isopropyl Esters perform well as wetting or spreading 
agents in pigmented cosmetic products. As a “cosmetic solvent 
Isopropyl Esters are far more effective than mineral or vegetable oils.

ISOPROPYL MYRISTATE • ISOPROPYL PALMITATE • ISOPROPYL STEARATE

PLYMOUTH

Each of our Isopropyl Esters offers specific characteristics. If you 
would like to investigate their advantages, mail the coupon below 
for samples. As experienced custom producers of fatty acid 
esters, we welcome inquiries concerning your special requirements.

i

I Please send me a sample of □  Isopropyl Myrist
I □  Isopropyl Palmltate, □  Isopropyl Stearate

PARS OA8 -  PLYMOUTH
Division of

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

N A M E ____

C O M PA N Y .

A D D R E S S .



CORRECTION
T h e  f o l l o w i n g  index was omitted from the Volume X III, 1962 

index which appeared in the December issue (No. 9). These articles were 
originally published in the May issue (No. 4).
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P. ROBERTET’S
LOCAL MANUFACTURING FACILITIES 

throughout the world...

•  JA PA N

•  T U R K E Y

•  F R A N C E

•  U N IT E D  S T A T E S

•  C O L O M B IA

•  R E U N IO N  IS L A N D
IBOMACO, S.A.)

•  B R A Z IL

•  A R G E N T IN A

... assure you of 
QUALITY, CAPACITY 

and UNIFORMITY

MANUFACTURING PERFUME OILS FOR:

• Toiletries
• Spray-on Liquid 

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

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

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

P .  R O B E R T E T ,  I n c .  221 Park Avenue South • New York 3 • ORegon 3-7585



Refined and sun-bleached from the 
world’s finest Crude Beeswaxes,
BEEHIVE BRAND BEESW AX
undergoes rigorous chemical and 
physical tests to assure:

1. Uniform Purity
2. Uniform Texture

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

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

r

BE

L '

iE H IV E  B R A I w

6  l
L . . J

W ILL & BAUM ER Candle Co./ Inc./ Dept. JSC,Syracuse/ N. Y.

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

Write us about your beeswax problems.

BOSTON 9 
71 Broad St.

CHICAGO 6 
162 N. Franklin St.

LOS ANGELES 15 
952-4 S. Flower St.
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