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J^)eauty ofjrugmnce.......

made-to-measurejoryour success!
Fragrance of outstanding beauty adds the distinctive char
acter— the individuality — that can bring success to a perfume 
or cosmetic . . .  or a complete line!

Givaudan’s demonstrated creative skill, its unusual variety of 
fragrant materials, its world-wide affiliations and its market 
know bow are all coordinated to bring you fragrances of unique 
new beauty and originality — made-to- 
measure for your success.

« i v a v d a n -d e l a h ’a n m , i x c .
321 West 44th Street, New York 36, N. Y. I V A  U  1
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Thiochemicals 
for the
Cosmetic Chemist
Ammonium Thioglycolate 

Monoethanolamine Thioglycolate 

Thioglycolic Acid

DL-TDP

Dilaurylthlodipropionate 

OS-TOP

Distearylthiodipropionate

Thiodlproplonltrile

HALBY PRODUCTS CO., INC.
WILMINGTON, DEL. 19899
phone: (302) OLympia 6-5428 
Thioglycolic & Thiodipropionic Acids & Derivatives
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Send for your copy of our new catalog G u i d e  f o r  t h e  P e r f u m e r  today.

for creative perfumery
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we help you meet today’s rigid requirements for

• cosmetic safety and performance

• new drug applications

• federal hazardous substances labeling

Industrial
Biology Laboratories, Inc.
se rv in g  the  food , drug, cosm e tic  a n d  chem ica l  

in d u s tr ie s  fo r  o ver  50 years

with an entire range of laboratory 
and consultation services

• preservative systems • clinical pharmacology • toxicology
• pharmacology • microbiology • biochemistry • chemistry
• patch testing • liaison with federal regulatory agencies

For brochure and price list write:

Industrial Biology Laboratories, Inc.
22 N . 36th St, Phila, Pa. 19104 • 215-EV 6-3668

Representatives: New York, New Jersey and Washington, D.C.
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Topically Speaking—
Why Not ROBANIZE Your Product?

R O B A N E 8
C„H„

Purified Hexamethyltetracosane, Squalane 

Liquid vehicle ISATVRAL to skin and sebum

A NATURAL adjunct to derniatologicals, topical pharmaceuticals
and cosmetics

And Emulsify it with—

C A R O L A T E 8
CETYL PALMITIC ALKYL0LAM 1DE  

Self-Emulsifying Spermaceti-Amide

T h e  s a t in y  fe e l

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

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

212-683-7500

®Reg. U. S. Pat. O ff. Technical da ta  a va ila b le
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Croda has all the makin’s!
POLYCHOLS for Lanolin-rich gels of highest emollience \\ \

Polyoxyethylene ethers of lanolin Alcohols \
\  A

VOLPOS for Odorless, water-white gels ^
Polyoxyethylene oleyl ethers

CRODAFOS for Firm clear gels at lowest solids contents 
Anionic Phosphate Surfactants

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

New York London 
V ^ l  w U Q  Milan Dusseldorf

Croda Inc.
51 Madison Ave. 
New York.
N Y 10010 
MU 3-3089

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

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

CRODA brochures 
available:
□
R

HARTOLAN &
SUPER HARTOLAN
SOLAN
POLYCHOL
FLUILANOL
SKLIRO
Lan. Fatty Acids 
POLAWAX 
NOVOL 
VOLPO
(Revised Sept. 64) 

□  CRODAFOS
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now, create all these advantages with

SOLUBILIZED LANTROL®
Write or phone for full details on this new approach to formulating 
clear detergent systems; not only for true emollient shampoos, 
low eye sting baby shampoos, anti-dandruff shampoos and hair 
tints, but also for antiseptic hand cleaners, surgical scrubs, etc.

Lantrol is research tested— write for reports

C h e m i c a l  j c o i - p » .  1501 W est Elizabeth Avenue, Linden, N.J. 07036
Telephone (201) 925-7500

CANADA: Frank E. Dempsey & Co. Ltd., 47 Davies Ave., Toronto 8, Ont. 
ENGLAND: Cyclo Chemicals Ltd., M ansfie ld House, Strand, London, W.C. 2 
FRANCE: S.A.C.I., 12 Rue Le C hate lle r, Paris 17e 
GERMANY: R.E.W.O. Chem Fab GmbH., Steinau Kreis Schlüchtern 
MEXICO: Productos L indest, A.P. 295, San Bartolo Naucalpan
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L A N O L I N  D E R I V A T I V E S
fo r

COSMETIC and PHARMACEUTICAL
application

\ 9 
4 k

< 4 
4 k

\ 9 
4 k

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

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

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

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

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

SAMPLES ON REQUEST 
SEND FOR TECHNICAL LITERATURE

THE LANAETEX PRODUCTS. INC.
m anufacturers o f  lanolin and lanolin 
derivatives fo r  over a quarter century

1 5 1 - 1 5 7  T H IR D  A V E N U E  •  E L IZ A B E T H  1 , N . J .

PHONE (Code 201) 351-9700



This graceful racing sloop, skillfully manned by crewmen who are masters of the sail
ing arts, is an example of truly outstanding performance • At Fleuroma, the highly 
specialized skills and imaginative talents of world-renowned perfumers, combined 
with the finest technical and chemical facilities available, originate and create exciting 
fragrances that make your products unique ... desirable ... memorable.

F L E U R O M A
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Selecting exactly the right fragrance for your 
product requires great care. Since even the 
smallest difference In the chemical composi
tion can affect the product, all materials used 
must be completely compatible.

Our specialists at Verley have spent many 
years studying fragrance . . . experimenting 
with basic materials . . . exploring new 
processes . . . searching for better methods. 
Their goal: to scientifically create harmonious 
aromatic blends with stability completely 
compatible with the materials with which 
they are used.

But your man from Verley doesn’t stop here.
Before the scientifically compatible fragrance 
is added to your product, it undergoes exten
sive consumer and laboratory tests to be sure 
that it Is perfectly suited to the product 
. . . that It enhances Its appeal . . .  ex
pands its horizons.

For COMPLETE COMPATIBILITY . . .  for
confidential service . . .  for new ideas 
and effects with aromatic materials . . .

check with your man from Verley . . .

your laboratroy for fragrance development
'

A l b e r t  V e r l e y  & c o m p a n y
1375 EAST LINDEN AVENUE • LINDEN, NEW JERSEY

N. J.; WAbash 5-1105 N. Y.: MUrray Hill 3-3881 
1018 S. WABASH AVENUE • CHICAGO 5, ILLINOIS MCKESSON & ROBBINS, INC., Chemical Dept.

5353 Jillson Street • Los Angeles 22, Calif. 
AROMESCENCE INC.

10 Rue Pergolese • Paris 16, France <



JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS x i i i

Chlorhydrol: the antiperspirant that's kinder...

To skin, to fabrics, to profits, Reheis 
Chlorhydrol® is impressively, demon
strably considerate. Powerfully astrin
gent yet only mildly acid, it lacks the 
corrosive character of other aluminum 
salts widely used as the active agent 
in underarm antiperspirants and de
odorant preparations.
Ten years of observation reveal no 
toxic symptoms in workers handling 
Chlorhydrol concentrates daily.

Standard fabric-destruction tests show 
Chlorhydrol far superior on that 
count, too.
Chlorhydrol can improve your profit 
picture not only by helping you make 
a better product, but by helping you 
cut costs. For one thing, Reheis can 
ship in larger quantities, thereby re
ducing your assay expense. For an

other, Chlorhydrol is offered as a 
liquid, and in four solid forms —five 
types in all. There's one that's right for 
your product (whether shaken, spread, 
sprayed or rolled on) without unnec
essary processing steps to “ adapt" it 
to your formulation.
For more technical information, please 
write today for the Reheis brochure 
titled “ Chlorhydrol . . . Aluminum 
Chlorhydroxide Complex."

R E H E I S  C H E M I C A L  C O M P A N Y
D i v i s i o n  O f  A r m o u r  P h a r m a c e u t i c a l  C o m p a n y  

401 North Wabash Ave., P.O. Box 1022. Chicago, Illino is  60690

P ro d u c e rs  of a lu m in u m  c o m p o u n d s , a n ta c id s id  a n t ip ip ira n ts , b lo o d  a n d  g la n d u la r  d e r iv a t iv e s , e n z y m i id h o rm o n e  p re p a ra t io n s  a n d  o th e r fin e  c h e m ic ;
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Emulsion stabilizer?
Suspending agent?

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

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



A PROUD TRADITION OF SUPERIOR SERVICE TO THE PERFUMERY INDUSTRY

roure-dupont
ne w  y o rk  C hicago ■  ho llyw o o d

Sole agents in the United States and Canada for SOCIETE ANONYME DES ETABLISSEMENTS ROURE-B ERTRAND FILS et JUSTIN DUPONT

\ yv ifk ito  fiTTJQyiirtriiiWî



XVI JOURNAL OF THE SOCIETY OF COSMETIC CHEMISTS

A s  t h e  l i l t in g  s o n g  o f  a la r k  f lu n g  a g a in s t  t h e  s k y  e n c h a n t s  t h e  e a r  . . . t h e  
u n i q u e  e s s e n c e s  p r o v id e d  b y  F lo r a s y n t h  c a n  c r e a t e  a  f r a g r a n c e  — E X C L U 
S I V E L Y  Y O U R S  —t h a t  w ill  w e a v e  a  m a g i c  s p e l l .  T h e  im a g in a t io n  . . . c o u p l e d  
w it h  t h e  k n o w le d g e  o f  o u r  t e c h n i c a l  s t a f f  is  y o u r s  t o  c o m m a n d .  W e  h o p e  y o u  
w il l  c a l l  u p o n  t h e m  s o o n !

U N P A R A L L E L E D  C R E A T I V I T Y  

IN  T H E  W O R L D  O F  F R A G R A N C E

E X E C U T I V E  O F F I C E : 900  V a n  N e st  A v e n u e , N .Y .  6 2 , N .Y . ,  C h ic a g o  6 , L o s  
A n g e le s  2 1 , O ffic es  in  a ll P r in c ip a l C it ie s , A g e n ts  in  a ll P r in c ip a l C o u n tr ie s
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in iform ity uniform ity uniformity uniform  
mity uniform ity uniformity uniformity ur 
>enn-drake white mineral o ils uniformity
mity uniform ity uniform ity uniformity ur 
in iform ity uniform ity uniformity uniform  
mity uniform ity uniformity uniformity ur
iniform ity uniformity uniformity uniform  
mity uniformity penn-drake petrolatums
iniform ity uniformity uniformity uniform  
mity uniformity uniformity uniformity ur 
in iform ity uniformity uniformity uniform  
mity uniformity un if or folly uniformity ur

If lack of uniformity is one of your problems...
switch to Penn-Drake and relax

Dependable uniformity is an important find ways of improving refining practices,
characteristic you get when you stand- and thus improve the purity, stability and
ardize on Penn-Drake White Mineral Oils other properties of our products. This
and Petrolatums. This is true regardless program has been very successful, and
of whether you use regular or special today, Penn-Drake products represent the
grades. The flexibility of our refining industry’s highest standards of quality
process and the precise control we exer- and uniformity.
cise over every step of the operation en- So when you order Penn-Drake prod- 
able us to duplicate regular or special ucts, your specifications will be met,
grades exactly and as often as required. quality will be high, and you can be as-
Our customers get great satisfaction from sured that future shipments will continue
this feature. to meet your requirements.

For many years, Pennsylvania Refining For compiete information, write, wire or phone
has conducted a planned program of Pennsylvania Refining Company, Butler, Pa. 16001
r n r o a r r h  ttniH H n w a ln n m n n t H n rin n a H  tn  Branches; Cleveland, Ohio; Edgewater, N .J.; Los

r

penn-drake"
W H ITE  M INERAL O ILS  

P ETR O L A TU M S

V
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E T H Y L A N .. . the most effective liquid lanolin
additive for hair sprays provides

S I X  F U N C T I O N A L  A D V A N T A G E S
j  Inc re ases  p la s t ic i t y  — reduces h y g ro s c o p ic ity  o f P V P  f ilm s  -  reduces th e ir  

s e n s it iv i ty  to  w e a th e r c o n d it io n s  -  e lim in a te s  f la k in g  d u r in g  d ry  
w e a th e r a n d  s tic k n e s s  in  w e t w e a th e r.

2  F o rm s  s ta b le  s o lu t io n s  w i t h  P V P /a lc o h o l c o n c e n tra te s .

3  C o m p a t ib le  w i th  a l l  aerso l p ro p e lle n ts .

4  C an  be in c o rp o ra te d  a t  ro o m  te m p e ra tu re  b y  s im p le  m ix in g .

5  P re v e n ts  v a lv e  c lo g g in g  d u e  to  c ry s ta l l iz a t io n  a n d  s e d im e n ta tio n  
o f  susp ended  s o lid  in g re d ie n ts .

6  Im p a r ts  sheen.

For details see our Product Bulletin 53

R O B I N S O N  W A G N E R  C O ., IN C .
L E A D E R S  IN  L A N O L IN  R E S E A R C H  A N D  D E V E L O P M E N T

62 8  W A V E R L Y  A V E N U E  • M A M A R O N E C K ,  N E W  Y O R K
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. . For Fine Fragrance Creations

Vdldord
$8.85 per lb.

a fresh, modern complex fo r  

regular and aerosol app l ica

tions —  Ideal for perfumes, 

colognes, hair preparations, 

creams and lotions.

A request on your firm ’s letterhead for a 

sample o f  Valdora will be filled prom ptly.

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

and Pharmaceutical

Industry fo r O ver 35 Years

TEGIN The ESTER-BALAN CED  
Self-emulsifying glyceryl monostearate 
for anionic, neutral or alkaline systems.

TEGACID REGULAR
This unique ESTER-BALANCED self-emul
sifying glyceryl monostearate for cationic 
systems, produces emulsions having prime 
cosmetic elegance.

TEGIN P The ESTER-BALANCED self-
emulsifying propylene glycol monostearate for 
anionic, neutral or alkaline systems.

TEGACID SPECIAL
The ESTER-BALANCED self-emulsifying gly
ceryl monostearate for anionic, neutral, 
acid or alkaline systems.

TEGIN 515 The ESTER-BALANCED
non-self-emulsifying glyceryl monostearate for use 
with auxiliary emulsifiers and as a thickener and 
stabilizer.

TEGOSEPTS The universally used 
Parabens and other esters of P-Hydroxy- 
benzoic acid. USP and Technical. Methyl, 
Ethyl, Propyl, Butyl.

Ask about our new customer service facilities
•  Technical laboratory service •  Formulations assistance 

•  Pilot run lab tests
DEPEND ON GOLDSCHMIDT FOR TRIED AND TESTED PRODUCTS

Write For Data and Samples

G o  I 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
147 Waverly Place • New York, N. Y. 10014 • CHelsea 3-4792



SUCCESSFUI
FR A G R A N C E :

D evelop ing perfum e com pounds for £ 
extracts, colognes and toilet waters 
the province o f the expert perfumer, 
the D&O Fine Perfum e L aborator 
a carefully integrated program  of 
s e a r c h  a n d  d e v e lo p m e n t  in t o  t  
ever-changing applications o f perfu. 
assures the custom er o f the m ost up
d a te  m a t e r ia ls  a n d  p r o c e s s e s .  O  
perfum ers stand ready to create in 
vidualized fragrance appeal for yc 
products.

D kO

D o d g e  ê 9 O l c o t t  I i ~
SEVENTY-FIVE 9 th  AVE NEW YORK. N. Y. 1C

SE EK IN G  A
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B I O C H E M I S T -
P H Y S IO L O G IS T

Individual who has or will develop special in
terest in skin and its reactions to U. V. and other 
agents—for basic and applied R & D. Op
portunity for development in all aspects of R  & 
D from fundamental physiology, instrumentation, 
irritability and sensitivity reactions to product 
formulation and evaluation—in laboratories 
of leading manufacturer of suntan cosmetics, 
toiletries and pharmaceuticals.

R ESEAR C H  P H A R M A C IS T  
OR P H A R M A C E U T IC A L  
C H E M IS T

B. S. or M. S. with a t least two years experience 
in liquid, cream and lotion formulations, and 
especially in emulsion technology. Duties will 
involve investigation of new formulation tech
niques in the development of topical pharm
aceutical, cosmetic and toiletry products.
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V ic e  P r e s id e n t  
S c ie n t if i c  A d m in is t r a t io n
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Act o f 1964
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to the Perfume Technology.
Should possess a BS degree with re
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Prompt and highly confidential in
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Manager-Administrative Services 
Colgate- 
Palmolive 
Company
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Our experienced staff offers a com
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MIRANOL AMPHOTERIC SURFACTANTS 
FAMOUS FOR MILDNESS AND SAFETY...

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

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

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

MIRANOL AMPHOTERIC SURFACTANTS ARE IN 
A CLASS BY THEMSELVES!

272 COIT STREET • IRVINGTON, N. J. 
Phone: Area Code 201 • 374-2500

Agents in Principal Cities Throughout the World
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Aqueous topical adhesives II. Spray-on bandage : Winthrop E. Lange and Victor S.
Fang. Journal of the Society of Cosmetic Chemists 17, 115 (1966).

Synopsis— The research and development of protective films for cosmetic and der
matological uses have been of interest to many groups in recent years. Many of these 
preparations in pressurized packaging are known as “ spray-on bandages.” They us
ually deposit film on the skin which cannot be readily washed off. Thus the develop
ment of a preparation containing water-washable resins was considered advan
tageous.

A combination of polyvinyl alcohol with either polyvinyl acetate or acrylic 
resins produced aerosol concentrates with good stability and film-forming prop
erties. Incorporation of the concentrates into quick-breaking foam formulations 
gave products with good stability and bandage properties. The products when 
sprayed on the skin dried to transparent, tack-free films in approximately 10 minutes.
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A guinea pig assay of the photosensitizing potential of topical germicides: Leon
ard J. Vinson and Vincent F. Borselli. Journal of the Society of Cosmetic Chemists 
17, 123 (1966).

Synopsis— In recent years there has been increasing use of germicides in soaps, 
detergents, and cosmetic products to provide significant benefits in the control of 
odor and minor secondary infections. Even though these agents are carefully 
screened for safety and effectiveness, an occasional one which reaches the mass 
market is found to be a marginal sensitizer that escaped detection in animal tests 
and limited human panel studies.

A guinea pig assay procedure is described which measures the photosensitizing po
tential of topical germicides. Data are presented relating the photosensitizing and 
cross photosensitizing activities of commercial germicides, viz., bisphenolics, halo- 
genated salieylanilides, and halogenated carbanilidcs. Tetraehlorosalicylanilide 
and, to a lesser degree, bithionol are observed to be photosensitizers. The signif
icance of these findings and results on other germicides in predicting the accept
ability of a topical agent in soaps and cosmetics is discussed.

xxix
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E M U L S Y N T S
OF SPECIAL INTEREST:

EMULSYNT 505—0/W  emulsifier for cos
metic creams with elegant 
“ feel”  over wide range pH. 
Forms stable permanent 
type hair dye creams.

EMULSYNT 900—Highly efficient solvent 
and/or dispersant for dyes 
and pigments. Useful 
as an auxiliary emulsifier; 
imparts washability to an
hydrous systems.

EMULSYNT 1055—W/O emulsifier for cos
metic and pharmaceutical 
lotions and creams. Ex
cellent stabilizer when 
used as antagonistic emul
sifier for O/W systems.

 ̂QUALITY

V A N  D Y K  &  C O M P A N Y ,  I N C .
MAIN AND WILLIAM STREETS, BELLEVILLE, NEW JERSEY
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Annual Report of the President

PAUL W. JEWEL

1965

This is my annual report to the Society regarding the activities of 
the President and the Officers and Directors during the year 1965.

Being the 20th President represented something of a milestone in 
the history of the Society. This was the first time that a president 
was chosen from the Far West; this was the first time that each of the 
Elected Officers came from the four separate chapters of the Society.

The difficulties inherent in attempting to administer this organiza
tion from Los Angeles when the bulk of the members and the head 
office of the Society are located in the New York area should be ap
parent. Also, this year the 11th Annual Seminar was held in Los 
Angeles, thus adding to the problem.

However, the smoothly organized group which constitutes this 
Society, combined with the complete cooperation of all of the Officers, 
Directors, Committee Chairmen, and Committee Members, made it 
possible for me to discharge the duties of President with comparative 
ease.

I have always been impressed with the idea that the most effective 
way in which the prestige of this organization could be enhanced was 
continually to upgrade, as far as possible, the scientific papers presented 
at our meetings.

Accordingly, I appointed Win Lange to act as Program Chairman 
for the main meetings and Bob Conner for the Seminar. These two 
were instructed to put into effect the policy of having only papers of 
unquestioned scientific value, definitely publishable, for all meetings 
of the Society.

The results I leave to your critical appraisal. It is my opinion 
that the program presented at the December 1 Meeting of the Society

0 7
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has been the best we have had. I am sure my successor, Bill Mueller 
will continue this policy.

This report would not be complete without a special kudo for the 
Seminar Committee. This was, by all odds, the most dedicated, 
efficient, and hard-working group of men and women I have ever seen; 
Ken Walker as General Chairman, Clive Ross as Entertainment Chair
man, Harold Jackson as Honorary Chairman, and last but not least 
Marie Carroll, Executive Secretary of the California Chapter, who 
handled all of the arrangements with the hotel. Without Marie the 
Seminar would certainly have cost more and might have resulted in a 
sizable deficit instead of very nearly breaking even.

Everybody, without exception, who attended the 11th Annual 
Seminar has reported that it was the best ever, and they all expressed 
the hope that the Annual Seminar might be held in Los Angeles again 
soon. The California Chapter certainly proved to be excellent hosts.

This year the Publications Committee again chose the recipient of 
the IFF Award. This is $1000 contributed by International Flavors 
and Fragrances, Inc., for the best paper published in the United States 
edition of T h e  J o u r n a l  o f  t h e  S o c i e t y  o f  C o s m e t ic  C h e m i s t s . 
The award was given to J. Facq, D. L. Kirk, and G. A. Rebell for a 
paper entitled: “ A Simple Replica Technique for the Observation of 
Human Skin.” Everybody agrees that Marty Rieger and his group 
made a wise choice. This is in addition to the enormous amount of 
work they do in the publication of our J o u r n a l .

The Literature Award, also consisting of $1000, was presented to 
William Griffin and Paul Becher, not for any one paper but for their 
numerous contributions to cosmetic emulsion technology over a period 
of many years. The Literature Review Committee, which chooses 
the recipient of this award, has a very difficult task to perform. It 
is the duty of its members to review all of the world’s literature in 
order to select one paper which they deem worthy of receiving the 
award. The thanks of the Society go to Willard Somerville, Bob 
Goldemberg, and their associates.

Paul Lauffer and his Metal Award Committee chose Sophie Plech- 
ner to be the recipient of the Medal Award for this year. She was 
selected for her excellent work in the field of antiperspirants as well as 
her outstanding contribution to the Society and especially to women in 
the Society. This choice merits the approval of all of the members. 
The committee could hardly have done better. The formal presenta
tion of the award was made at the banquet, December 1, 1965.
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Each year a considerable number of members are delinquent in 
their dues. The by-laws of the Society provide that these delinquents 
must be arbitrarily dropped from membership at an appointed time. 
This year I asked the Chapter Chairmen to interview personally each 
of these members to ascertain if he really wanted to give up his member
ship. The result was that a great number decided to pay their dues 
and remain in the Society rather than be dropped. A little personal 
attention by individual members would help also. If you know some
one who has not paid his dues or who does not attend meetings regu
larly, talk to him and try to find out what is wrong. You might thus 
help keep a member in the Society rather than let him be dropped.

Milton Schwarz and his Membership Committee increased our 
members by 78 net after resignations and drops. We passed the 1000 
mark in active membership for the first time this year.

Three awards were made by the Chapter Awards Committee this 
year. For the New York Chapter the award went to Thomas F. M c
Namara for a paper entitled; “ Skin Substantivity as a Criterion in the 
Evaluation of Antimicrobials.” For the Northeastern Chapter to 
Martin G. Brookins for a paper entitled: “ The Action of Hair Sprays 
on Hair.”  For the Midwest Chapter to Karl Laden for a paper en
titled: “ A Comparative Chemical Study of Dandruff Flakes, Skin 
Scrapings, and Callus.” Each of these awards carries a prize of 8250 
to the author. I am sorry to report that the California Chapter did 
not submit a paper for consideration this year.

The International Affairs Committee under the leadership of Lester 
Conrad is busily taking care of our International obligations, among 
which are the plans for the International Congress at Paris in 1966.

Jesse Starkman as Chairman of the Education Committee has pre
pared a model Syllabus for use in courses in Cosmetic Science, and 
already several universities are considering giving such courses. It is 
to be hoped that the day will come when degrees will be given in this 
field.

The Arrangements Committee under Shaw Mudge has managed 
our meeting requirements efficiently and well. Next year we will 
move from the Biltmore to the Americana, a change which will meet 
with universal approval.

The committees not specifically mentioned here are not left out 
because their work has not been done but because the nature of their 
activities is such that they rarely make the front pages of the news
papers.



70 JOU RN AL OF TH E  SO C IE T Y  OF CO SM ETIC CH EM ISTS

Jim Baker has been preparing the by-laws for a reprinting, and hope
fully we will have an up-to-date edition in the very near future.

The Nominating Committee prepared a very good slate of candi
dates for your consideration. After the votes were counted it was 
found that Henry Maso will be your President-Elect, Harry Isaeoff 
will continue as Secretary, Bob Swaine as Treasurer, and the Directors 
for 1966 will be Maison G. de Navarre, James W. Jenkins, Richard K. 
Lehne, and Martin Rieger. William Mueller will, of course, auto
matically become President. With this group of officers and directors 
the Society will be in good hands.

In accordance with the by-laws Article III, Section 3, a general 
meeting of the Society was held December 1 immediately after the 
final paper of the morning session.

According to the report of our Treasurer, Bob Swaine, we spent less 
money in 1965 than our income, so we are in good sound financial 
condition.

During the year I worked very closely with Bill Mueller, then Presi
dent-Elect, who is now becoming your President. He has known of 
all policy decisions, and all correspondence has been copied to him. 
This, however, was no one-way street. His advice and counsel on 
several occasions was most helpful to me. I am sure that 1966 will 
show him to be very effective. He will make an outstanding president.

Finally I would like to thank all of the Officers, Directors, Com
mittee Chairmen, and Committee Members as well as the General 
Membership for their help in making it possible for me to function as 
President of this Society. Everybody went way out above and beyond 
the call of duty to do the best job he could do. Believe me, I am very 
grateful.
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The Seventeenth Medal Award
December 1, 1965

H o te l  B iltm o r e , N e w  Y o r k  C ity

Dr. Sophie Louise Plechner, Associate Research Director of Carter 
Products, was honored by the Society of Cosmetic Chemists for her 
scientific achievements and for her services to the Society. Dr. Plechner 
received the Medal of the Society during its annual Dinner Dance.

Mr. James H. Baker acted as toastmaster and Mr. Robert Kramer 
was the eulogist. Dr. Paul W. Jewel, as President of the Society, pre
sented the Medal with the following citation:

Award to

Sophie L. Plechner for Outstanding Contribution 
to the Art and Science of Cosmetics.
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Sophie Louise Plechner

E u l o g y  b y  R o b e r t  A. K r a m e r *

My fellow members and friends of the Society of Cosmetic Chemists:
This evening we are recognizing an unusual woman for her contribu

tions to the art and science of cosmetics. That grand lady is none other 
than our charming colleague, Dr. Sophie Louise Plechner. We do honor 
to Dr. Plechner for the more than three decades she has spent in fostering 
the growth of cosmetic science.

Like Jack Benny, our honored guest is an ageless 39. She was born 
Sophie Louise Coppersmith and has spent her entire life in New Jersey. 
At the age of 20, she graduated with honors from the New Jersey College 
for Women at Rutgers University on a Newark High School Alumni 
Scholarship. Sophie majored in mathematics but turned to chemistry 
when she decided to improve her marks in that subject, with the result 
that she became both a good mathematician and an excellent chemist.

Then came three years of teaching chemistry, algebra, and geometry 
in New Jersey high schools, following which she earned her Master’s 
Degree in 1927 and Doctorate in 1929 at Columbia University.

Her college ties with Rutgers have always remained strong. She was 
a director of her College Alumnae from 1939 through 1947; its treasurer 
from 1947 to 1953; and vice president from 1953 to 1958. Her contri
butions through her alumni work brought her an Award for Alumnae 
Service from Douglass College in 1948.

The year 1929 was an historic one for Sophie. After receiving her 
doctor’s degree from Columbia University, she joined Bristol-Myers 
as a cosmetic research chemist, then culminated this glorious year of 
1929 by marrying Walter W. Plechner on that memorable October 26th, 
the day of the stock market crash. Still keeping in step with renowned 
events, her son, Richard, was born when Roosevelt was first elected in 
November of 1932. He and his loving wife, Eleanor, are with us this 
evening, and it is they who have made Sophie a grandmother three times 
over during the past ten years.

The only time we delve into the personal background of a member 
of the Society of Cosmetic Chemists is on occasions such as this banquet

E v a n s  C h e m e tic s , In c ., N e w  Y o r k , N . Y .  10017



SE V E N TE E N T H  M E D A L  A W A R D 73

D r. S o p h ie  L . P le ch n e r  (1.) a fte r  r e ce iv in g  th e  S o c ie ty ’s M e d a l fr o m  D r. P au l J ew el ( r . ) ,  P res id en t
o f  th e  S o c ie ty

when we honor one of our colleagues. It is not likely that many of you 
know that Sophie’s husband, Walter, was also a Ph.D.; a chemical 
engineer; an Assistant Research Director of the National Lead Com
pany; and a Colonel in the U. S. Army, First Division, Headquarters 
Staff, during World War II. Colonel Plechner was killed in action in 
North Africa in March, 1943.

Following this tragedy in her life, Sophie returned to our industry 
in 1943 by joining Carter Products, Inc., now called Carter-Wallace, 
Inc., where she is now an Associate Director of Research.

Sophie was selected for the Medal Award of our Society because of 
her long record of achievement and publications covering a broad spec
trum of cosmetic and related sciences. After her thesis at Columbia 
University on “ Properties of the Amylase of Aspergillus Oryzae or Taka
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Diastase” she wrote a handbook on “ Food, Drugs and Cosmetics” for 
Consumers Research. Following that she wrote a bulletin on “ Tricho
phytosis,” better known as “Athlete’s Foot.”

While Sophie has over-all scientific knowledge of our industry, it is 
in the field of antiperspirants and deodorants that she excels. When the 
editors of the book, “ Cosmetic Science & Technology,” were searching 
for someone to write the chapters on antiperspirants, there was only one 
person they could select; that was our dear friend, Sophie.

Just to indicate to you one of the advances she has made on the 
frontier of cosmetic science, I shall read to you an example of an area 
covered by her work, on which four patents were issued jointly to her 
and Dr. Frank M. Berger of Carter-Wallace, Inc.: Combinations of 
astringent salts as new active ingredients in antiperspirant preparations 
containing aluminum sulfate, sodium zirconium lactate and a long series 
of titanyl mono- and di-lactates.

In Sophie, we have a very serious and quiet person whose mere 
presence brings out the best in any group. Her fellow scientists have 
the greatest respect for her ability, which accounts for her outstanding 
reputation in our field. In every type of operation, in her matchless and 
orderly manner, Sophie made scientific contributions to the many com
mittees on which she served, never seeking or expecting a reward but 
always being willing to serve when there was something of importance 
to be done. Thus, the Toilet Goods Association selected her for its 
Scientific Advisory Committee in 1947, and she became, in 1954, the 
first woman to serve as the Chairman of its Scientific Section.

The Society of Cosmetic Chemists recognized her outstanding work 
by having her serve on one committee after another, electing her a 
Director in 1957 through 1959 and then selecting her in 1961 as its first 
and only woman President.

The Toilet Goods Association and the Society of Cosmetic Chemists 
will long remember her outstanding ability, her sincere desire to co
operate, and her willingness to take on and complete any task assigned 
to her.

Sophie loves to travel and expressed this love by going on all four of 
our European tours and the recent one to Mexico. These trips have 
made her our best goodwill ambassador and endeared her to our many 
friends in the cosmetic industry, both here and abroad.

Her personal courage, her warmth, her respect for others, her kind
ness to many in the Society, give us a sincere feeling of gratitude for all
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she has done for us. All of her personal attributes and her scientific 
contributions have helped to elevate the science of cosmetics and have 
been an inspiration to both the men and the women scientists in our field.

Our Society is honored in giving its Medal Award to such a gracious 
lady and wonderful scientist.
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C A L I F O R N I A  C H A P T E R  O F F I C E R S  F O R  1966 
Left to right: H a ro ld  R . J a ck s o n , P a s t  (1 9 6 5 )  C h a irm a n ; D r . P au l W . J ew el, P a st  (1 9 6 5 )
N a tio n a l C h a irm a n ; D r . J osep h  M ich a e lso n , C h a irm a n ; H o r s t  A . E h rh a rd t , C h a irm a n - 

E le c t ; R ich a rd  F . S om m ers , S e c re ta r y ; B e n ja m in  K a p p , T re a su re r

California Chapter Officers for 19 6 6

Chairman
Chairman-Elect
Secretary
Treasurer

Dr. Joseph Michaelson 
Horst A. Ehrhardt 
Richard F. Sommers 
Benjamin Kapp

Mid west Chapter Officers for 19 6 6

Chairman 
Chairman-Elect 
Treasurer 
Secretary

Morris J. Root, G. Barr Company 
Jesse Starkman, Kolar Laboratories 
John Paredes, Onyx Chemical Company 
Chet Moculeski, Clintwood Chemical Company
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M I D W E S T  C H A P T E R  O F F I C E R S  F O R  1966 
N a t io n a l P re s id e n t C o n g ra tu la t in g  M id w e s t  C h a p te r  O fficers fo r  1966. Left to right 
{seated): B ill M u e lle r , N a t io n a l P re s id e n t, 19 66 ; M o rr is  J . R o o t ,  C h a irm a n , M id w e s t
C h a p te r . Standing: C h e ste r  F . M o cu le s k i, S e c re ta ry ; J o h n  J. P ared es , T rea su rer .

Absent from, picture: Jesse  S ta rk m a n , C h a irm a n -E le c t

Committee Chairmen

Program Dr. Joseph Jerome
House Blaine Crouch
Membership Paul Silverman
Hospitality Hart Faintuch
Publicity Don Laiderman
Education H. Henkin
Policy & By-Laws Bill Walker
Interprofessional Relations Marshall Sorkin
Finance David Krochock
Newsletter Betty Lou Day
Ladies Night Barton 0 wells
Chapter Awards Steve Goff
Nominating Jim Atherton
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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  F O R  1966

Left to right: G e o rg e  F io to , C h a ir m a n -E le c t ; M itc h e l l  L . S ch loss - 
m a n , C h a irm a n ; V in ce n t  D e G e n n a ro , S e c re ta ry ; S ta n le y  

B rech n er , T re a su re r

N ew  Y o rk  Chapter Officers for 19 6 6

Chairman 
Chairman-Elect 
Secretary 
T reasurer

Committee Chairmen

Program
House
Assistant House
Membership
Publicity
Education
Legislation
Interprofessional Relations
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Translations Available

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

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

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

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

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

MILTON M. CAHN, M .D.f

S y n o p s is — T h is  p a p e r  d ea ls  w ith  th e  e ffe cts  o f  th e  s u n ’s ra ys  u p o n  h u m a n  sk in . T h e  ra ys  o f 
th e  su n  m a y  a c t  m e re ly  as a tr ig g er  t o  p re c ip ita te  lo ca l sk in  a n d  sy ste m ic  d isease  o r  th e y  m a y  
c o m b in e  w ith  p h o to se n s it iz in g  m ateria ls  in  th e  sk in  t o  p ro d u ce  lo ca l re a c tio n s . A  b a sic  
c la ss ifica tio n  is p resen ted  a n d  an a t te m p t  m a d e  t o  c la r ify  th e  c la ss ifica tio n  a c c o rd in g  t o  th e  
d iseases p ro d u c e d  b y  u lt ra v io le t  lig h t . S o m e  re ce n t ly  d e v e lo p e d  th e ra p e u t ic  a g en ts  are 
e x ce lle n t  d ru g s  b u t  h a v e  b e e n  resp on s ib le  fo r  p h o to s e n s it iv ity  rea ction s . I t  is so m etim es  
p o ss ib le  b y  e x a m in in g  th e  ch e m ica l fo rm u la s  t o  p re d ic t  a  p o ss ib le  p h o to se n s it iz in g  a g e n t a n d  
p e rh a p s  t o  m o d ify  th e  s tru ctu re  s lig h t ly  t o  e lim in a te  its p h o to se n s it iz in g  p o te n tia ls .

There has been an apparent increase in the incidence of abnormal 
skin reactions to sunlight. These abnormal reactions have varied from 
mild and minor skin involvement, to severe and even fatal systemic 
disease. Following the pioneer work by Epstein (1), Blum (2), and 
Lamb (3) whose interest early focused on this field, there has been a vast 
amount of basic research and clinical investigation resulting in a volu
minous but sometimes confusing welter of published articles on the 
subject.

Exposure of the skin to sunlight produces many patterns of reaction, 
and numerous attempts have been made to classify these reactions. The 
simplest classifications propose that skin lesions may be produced by 
ultraviolet light of wavelengths shorter than 3200 A, i.e., radiations 
which induce the sunburn of normal skin; or second, skin lesions may be 
due to abnormal photosensitizing substances in the skin and may be 
produced by wavelengths outside of the sunburn spectrum, i.e., above 
3200 A (2).

* B a se d  on  a p re se n ta tio n  b e fo re  th e  N e w  Y o r k  C h a p te r  o f  th e  S o c ie ty  o f  C o s m e tic  
C h em ists , S e p te m b e r  8, 1965.

f  U n iv e rs ity  o f  P e n n sy lv a n ia , D e p a r tm e n t  o f  D e r m a to lo g y , S ch o o l o f  M e d ic in e .-a n d - 
G ra d u a te  S ch o o l o f  M e d ic in e , P h ila d e lp h ia , P a. 19104. . . . . . .  , . .
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An attempt is made below to present a step by step analysis and 
clinical classification of the photosensitivities in accordance with the 
following scheme:

Reactions to Sunlight
I. Normal reaction (sunburn)

II. Hypersensitivity reactions
A. Nonspecific hypersensitivity (e.g., lupus erythematosus)
B. True photosensitivity

1. Phototoxicity, quantitative hypersensitivity
2. Photoallergy, qualitative hypersensitivity (altered 

reactivity)

N o r m a l  R e a c t i o n  t o  S u n l i g h t

The normal photobiologic response of the skin, when exposed to 
ultraviolet light of a specific wavelength, is erythema (“ sunburn” ). 
This must be stressed, since sunburn is sometimes thought to be analo
gous to a thermal (infrared) burn, but they are not the same. The terms 
“ sunburn spectrum” and “ sunburn radiation” are used to describe those 
ultraviolet light wavelengths which produce erythema in normal human 
skin. The appearance of minimal perceptible erythema is the most ac
curate method for determining the erythemic response and is graphically 
represented by a curve (Fig. 1), known as the “ action spectrum curve for 
erythema.” There is a maximum at about 2500 A, falling to a mini
mum at 2800 A, reaching a very sharp maximum at 2967 A, then falling 
sharply and nearly reaching zero at 3200 A. Ordinary window glass 
prevents transmission of wave lengths below 3200 A and, therefore, will 
prevent sunburn. Frequently, the wavelengths transmitted to the 
earth are not shorter than 3200 A, and in this case sunlight has no sun
burn producing power.

An approximate average curve for the spectral distribution of sun
light is shown in Fig. 2 (“S” ). The wavelength distribution is between 
2900 and 18,500 A. The intensity and spectral distribution of sunlight 
varies with the season of the year and with varying atmospheric condi
tions, including water vapor, smoke, and clouds. The sun’s rays are 
most intense in late spring and early summer when the sun is at its 
zenith (summer solstice). At this time the sun is directly overhead and 
its rays are perpendicular to the earth’s surface, thus traveling their 
shortest distance to earth, with the least filtering effect of the atmos
phere. It is during this season, naturally, that most skin reactions are 
observed.
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As expected, the normal reaction of the skin to sunlight in the sunburn 
spectrum varies with the intensity and length of time of exposure. 
Finally, some individual factors are involved: Thus, dark skinned races 
react less to sunlight than light skinned people. Blondes are more 
susceptible to the action of the sun’s rays than brunettes. There is 
also a variation in individual tolerance to sunlight, due to unknown 
factors.

WAVE-LENGTH (Â)

Figure 1. A c t io n  sp e ctru m  fo r  e ry th e m a  [a fter 
B lu m  (2 )]

With the above factors in mind, one may then observe certain bio
logic effects.

(a) Production of erythema: The degree of erythema and the latent 
period before its appearance vary according to the intensity and duration 
of the irradiation. Excessive irradiation may result in blistering of the 
skin. At 2536 A, maximal reddening ordinarily occurs in about six 
hours and may last for a few days. At 2967 A, maximal reddening 
usually occurs in twenty-four hours and persists longer.

(b) Pigmentation: Pigmentation is usually observed much later
than erythema. The degree and rate of pigmentation vary with the 
amount of radiation. The primary changes that lead to pigmentation 
are the same as those which cause erythema, and the wavelengths that 
result in pigmentation correspond to those that cause erythema; how
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ever, wavelengths longer than those of the sunburn spectrum will also 
cause skin darkening. This process is identical with the darkening of 
dead pigmented skin brought about by heat or by ultraviolet radiation 
and is probably due to the oxidation of pigment already present in a 
colorless reduced state. It is thus a reversible process, quite independ
ent of the formation of new pigment. This darkening effect represents 
a relatively large amount of the observed tanning produced by sunlight

3000 4000 5000 6000
WAVE-LENGTH (A)

Figure 2. S p ectra l d is tr ib u tio n  o f  l ig h t ; S -su n lig h t  a t  sea  lev e l [a fter  B lu m  (2 )]

because of the greater proportion of longer wave lengths present in sun
light. This process occurs in the spectral region from 3200 to 4400 A, 
with maximum at 3400 A.

(c) Bactericidal effects: The action spectrum for the killing of uni
cellular organisms is 1850 to 2500 A. Cold quartz ultraviolet light falls 
within this range.

(d) Antirachitic action: This process depends upon the synthesis of 
Vitamin D or other antirachitic substances from precursors and occurs in 
a spectral range between 2G00-3200 A.

H y p e r s e n s i t i v i t y  R e a c t i o n s  

Non-Specific Hypersensitivity
Nonspecific hypersensitivity is that form in which sunlight may be a 

factor in producing or precipitating the disease in a particular patient 
but is not an essential element for the production of this disease in all 
patients. Examples are:
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1. Herpes simplex: There is no question that the virus of herpes 
simplex can be “ activated,” or skin resistance diminished, by sunlight 
exposure, following which a typical crop of vesicles appear.

2. Degeneration of collagen and elastic tissues of the skin: In skin 
repeatedly exposed to sunlight, degeneration of collagen and elastic 
tissue fibers may occur. Such changes are seen in persons of any age 
who are exposed to the elements (so-called “ sailor’s and farmer’s skin” ). 
The skin changes manifest themselves clinically in thinning and atrophy 
of subcutaneous fat, so that the skin becomes dry, inelastic, wrinkled, 
and furrowed and assumes a dull brownish-yellow hue.

3. Chronic sunburn with or without keratoses: Repeated sunlight 
exposure may cause a permanent dilatation of the minute blood vessels 
of the corium and a chronic reddening. In chronically sunburned pa
tients, senile (actinic) keratoses may develop. These are precancerous 
lesions, the precursors of prickle cell cancers, and occur most frequently 
on the face and dorsa of the hands. There have been several reported 
cases of generalized tumor-like keratoses in the exposed areas due to sun
light (4). These tumors remain benign, although histologically they re
semble grade I squamous cell epithelioma, and may even disappear 
spontaneously if sun exposure is avoided.

f. Epithelioma: Prolonged exposure to sunlight may stimulate the 
production of malignant tumors of the skin. The great majority of skin 
cancers occur on the exposed surface of the face and hands. There is 
strong evidence that the exciting wavelengths for the production of skin 
cancers are in the region of the sunburn spectrum.

5. Lupus erythematosus: Sunlight in some individuals may some
times precipitate local or systemic disease. The history of sun-exposure 
preceding the development of discoid lupus erythematosus or systemic 
lupus erythematosus is well known. Dissemination of lupus erythema
tosus has been observed following exposure of only a small patch of skin 
to the hot quartz ultraviolet light. A patient was observed who sud
denly developed photosensitivity of the skin of a type resembling sys
temic lupus erythematosus morphologically and pathologically; this 
patient had bronchogenic carcinoma. Another patient had a cutaneous 
reaction to sunlight limited to the exposed portions of his body and 
resembling acute contact dermatitis- - he had adenocarcinoma of the 
stomach. This relationship between visceral carcinoma and sudden 
onset of photosensitivity reactions of the skin is not too common.
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In all the above examples sunlight is a factor in producing a disease 
process in certain subjects. Yet sunlight is not a factor in producing 
these same diseases in all patients.

True Photosensitivity Reactions
Here sunlight is the essential element in the pathogenesis of the 

disease process. Without sunlight the disease could not occur.
1. Phototoxicity is a quantitative hypersensitivity—an intensifica

tion of the normal sunburn response. The erythemic response of the 
skin is heightened so that the skin reacts to smaller than normal doses of 
ultraviolet light.

This reaction requires (a) the presence of the photosensitizing chemi
cal in the epidermis and (b) a source of ultraviolet light which contains 
rays which are absorbed by the particular photosensitizing chemical. 
This process is manifested by erythema, edema, and — if the reaction is 
intense enough— vésiculation, limited to the sunlight exposed areas; 
it results from exposures that normally would cause little or no reaction. 
The photosensitizing chemical may be administered topically, orally, or 
parenterally.

Among the orally or parenterally administered agents are certain 
tranquilizers (e.g., chlorpromazine), thiazide, and related sulfonamide 
diuretics, the oral hypoglycemic agents (chlorpropamide, tolbutamide), 
sulfonamide antibacterial agents, antibiotics (demethylchlortetracycline 
hydrochloride), antifungal agents (griseofulvin), antihistamines (pro
methazine hydrochloride), and miscellaneous agents (quinidine, gold, 
barbiturates, furocoumarins).

Shelley (5) points out that chlorpromazine and its host of later 
congeners are simple derivatives of phenothiazine, and hence all produce 
predictable photosensitivity reactions. This list includes Thorazine, 
Vesprin, Compazine, Sparine, Temaril, Trilafon, Dartal, and Pacatal, as 
well as the related antihistaminics, Phenergan, Theruhistin, and Pyr- 
rolazote. It is interesting that many cross-sensitivities have been 
demonstrated between compounds in this grouping. Particular note 
has been made that Phenergan sensitizes topically but usually not when 
given systemically. These dye (methylene blue) derivatives, then, all 
show the common potential of photosensitization. The thread of con
tinuity goes back to the original dye photosensitivity reactions to eosin 
observed in 1900 (2).
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Of the newer sulfonamide derivatives, the diuretics and oral hypo
glycemic sulfonamides are capable of producing an appreciable number 
of photosensitivity reactions.

In some instances, chemically related compounds, such as the local 
anesthetics (procaine group), hair dye components, such as p- 
phenylene diamine, and the drug and sunscreen, />-aminobenzoic acid, 
will induce photosensitivity reactions. Moreover, the same patient, 
because of cross-sensitivity mechanisms, may show photosensitization 
to all of these. Derivatives are also potentially active, as for example, 
monoglycerol /vaminobenzoate (5).

Demethylchlortetraeycline (Declomycin), a member of the tetra
cycline family, produces reactions in as high as 25% of users exposed to 
sunlight. In a clinical study by Cahn and Levy (6), 600 mg. daily re
sulted in an incidence of 15-25% phototoxicity; 450 mg. daily resulted in 
3% reaction, while 300 mg. resulted in 0-1%  reaction. This observation 
is important since in phototoxic reactions the chemical not only must be 
present in the skin but must be present in adequate concentration, for 
even great amounts of sunlight would not produce phototoxicity in pa
tients having less than threshold concentration of drug.

Of paramount interest to the cosmetic chemist is the effect of certain 
topical agents in producing photosensitivity. If the agent is of plant 
origin, a variety of names may be found in the literature to confuse the 
issue, such as “perfume” dermatitis, Berloque dermatitis, meadow grass 
dermatitis, phytophotodermatitis, fig dermatitis, and dermatitis bullosa 
striata pratensis. The photosensitizers are furocoumarins, of which 
there are more than 20 naturally occurring derivatives (5). These sub
stances are used in many perfumes and colognes and, after being exposed 
to sunlight on the skin, may initiate the development of patchy areas of 
redness and blistering, with subsequent scaling and hyperpigmentation. 
The eruption usually appears about the face and neck, symmetrically 
distributed. Photosensitization is caused by radiation between 3100 
and 3700 A (7).

Promethazine hydrochloride (Phenergan) may cause photosensitiza
tion when topically applied or ingested (8). Coal tar has long been 
noted for its photosensitizing properties when applied to the skin. The 
ability of coal tar to photosensitize is of appreciable consequence in in
dustrial medicine. Workers coming into contact with the crude tar or 
its distillates frequently develop varying degrees of reaction on the af
fected skin surfaces, with a marked tendency to develop hyperpigmenta
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tion. This sensitizing principle is used in the Goeckerman treatment of 
psoriasis, employing coal tar and an ultraviolet lamp or natural sunlight. 
The sensitizing range is 3900 to 5000 A.

Sunscreens may act as photosensitizers in man, and it has been 
proven that monoglycerol ^-aminobenzoate could be a contact photo
sensitizer (9). Other reports have followed, describing the esters of 
^-aminobenzoic acid as photosensitizers. Later, it was noted that the 
sunscreening preparation digallolyl trioleate could sensitize the skin to 
ultraviolet light (10). Recently, a persistent light reactor was found to 
have positive photopatch tests to both of these agents ( 1 1 ).

Certain antiseptics may produce photosensitivity reactions. Four 
well-known bactericidal agents are tetrachlorosalieylanilide (TCSA), 
bithionol, tribromosalieylanilide (TBS), andhexachlorophene. Contact 
and contact photodermatitis from TCSA has occurred in hundreds of in
dividuals (12 ).

Recently, the bactericidal agent bithionol used in a number of soaps> 
shampoos, cosmetics, and acne preparations was found to be a contact 
photosensitizer. TBS is rarely a primary contact photosensitizer, and as 
yet hexachlorophene has not been proved to be a primary contact 
photosensitizer. However, cross-sensitization may exist between all of 
these antiseptic agents (12-15).

2. Photoallergy represents a qualitatively altered reaction to specific 
bands of light, as a rule in the sunburn spectrum. These imply an 
antigen-antibody reaction, therefore an incubation period. Certain 
drugs (ingested) may cause an eczematous, urticarial, or papular re
sponse after exposure to sunlight, for example, sulfonamides, gold, and 
quinidine and some phenothiazine derivatives. There is also a class of 
patients who have chronic polymorphous light eruption, a disease char
acterized by papular and plaque-like dermatitis of exposed parts of the 
body, occurring each spring and summer after exposure of sunlight and 
resembling lupus erythematosus clinically (16).

What is the role of porphyrins in sensitizing the skin to sunlight? 
Photosensitization by the porphyrins is produced by wavelengths of light 
between 3000-4500 A principally and to a lesser extent by visible radia
tions extending to about wavelength 6500 A. Except in the disease 
porphyria, either the erythropoietic or the hepatic type, it has not been 
shown that the porphyrins have a role in any of the other skin diseases 
associated with sunlight sensitivity.
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M e c h a n i s m  o f  P h o t o s e n s i t i z e r s

Photosensitizers act by virtue of photodynamic action— a term used to 
describe the interaction of light and a photosensitizer in the presence of 
oxygen, causing a destructive photochemical reaction.

Four criteria must be met. First, the compound must be present in 
the living epidermal cell and must have gotten there by virtue of ab
sorption either parenterally or by topical application.

Secondly, the compound must be of specific nature. In a study of 
contact dermatitis the authors showed that, in a subject previously 
sensitized to a phenothiazine derivative containing a chlorine atom in 
the ring, positive skin reactions were elicited by patch testing only with 
compounds having a chlorine in the 2-position. Other atoms or radicals 
gave negative reactions. The structure of the side chain did not seem 
to be a critical factor in causing contact (allergic) sensitization. In this 
case exposure to strong mid-day sunlight did not bring out any latent 
reactions and did not seem to affect the severity of the skin reaction (17).

The experimental data suggest a possible structure-activity rela
tionship, which may be a factor in the development of allergic skin 
reactions following contact with certain phenothiazine derivatives. 
Furthermore, sensitization of this type may be related to other side 
reactions the manifestations of which strongly suggest an allergic basis 
for this reaction. Other investigators found no reactions with other 
phenothiazine derivatives lacking the chlorine atom (Diparcol and 
Parsidol) in patients who had positive patch tests to chlorpromazine 
(18).

It has recently been shown that subjects could be cross-photosensi
tized to all of the halogenated salicylanilides tested except tribromo- 
salicylanilide. It appears, therefore, that TBS is not a cross-photo- 
sensitizer, although with the chlorine analog cross-photosensitization 
does occur (19).

Demethylchlortetraeycline induces photosensitivity of the phototoxic 
type in approximately 20%  of ambulatory patients receiving ordinary 
therapeutic doses (6). It is of considerable interest why demethylchlor- 
tetracycline possesses such a marked capacity to photosensitize while 
the other three congeners are much less capable of inducing such a 
reaction (20). The frequent association of light sensitivity reactions 
with drugs containing a free chlorine radical has been pointed out (2 1 ); 
however, chlortetracycline also possesses such a radical, and photo
sensitization reactions to it have been distinctly uncommon. Thus
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attention is focused on the substitution of a hydrogen for a methyl group 
at the R4 position. This alters one of the central rings at the meso 
position and suggests a possible analogy with compounds which have 
an anthracene-like structure and whose photosensitizing capacity can be 
increased by change of one or more of the meso or para atoms of the 
central ring (22).

The precise molecular specificity is shown by the effect that structural 
alteration has on the erythemal activity of furocoumarins and makes 
the difference between an inert and active compound (5).

Thirdly, light of an effective (proper) wavelength, and in adequate 
quantity, must reach the skin. Hence source, exposure time, atmos
pheric conditions, thickness of stratum corneum, and melanin content 
all may cause differences in quantity of light reaching the epidermal cell. 
The specific band of light which elicits the photosensitivity reaction is 
the action spectrum. Each photosensitizer has its own specific absorption 
spectrum, which usually matches the action spectrum but not always. 
The only radiant energy capable of producing photodynamic action is 
the ultraviolet or visible. Some examples are: Fluorescent dyes (3900- 
7900 A ); sulfonamides, chlorpromazine, demethylchlortetracycline 
(2900-3100 A); 8 methoxypsoralen (2700-3200 A).

Finally, oxygen is necessary (2, 5).
Diagnosis is complicated because one has to decide whether a partic

ular reaction is photoxic or photoallergic. As Baer and Harber point 
out, the morphological characteristics of the eruption and a knowledge 
of the incidence of the adverse reaction and the concentration of the 
drug necessary to evoke it are often crucially important in arriving at a 
decision. Also, tests used in making a diagnosis of drug-induced photo
sensitivity are usually based on reproducing the lesions under controlled 
conditions with known types and amounts of artificial light (23).

Treatment for acute phases of photodermatitis is similar to that 
used in treating other dermatoses (24); usually rapid improvement 
occurs if the photosensitizing agent and sunlight in the responsible 
wavelength spectrum are avoided.

(Received November 18, 1965) 

R e f e r e n c e s

( 1 )  E p ste in , S ., J. Invest. Dermatol.. 2 , 43  (1 9 3 9 ) .
(2 )  B lu m , H . F ., Photodynamic Action and Diseases Caused by Light, R e in h o ld , N ew  Y o rk ,

1941.
(3 )  L a m b , J . H ., et al., Arch. Dermatol, and Syph., 6 2 , 1 (1 9 5 0 ) .



P H O T O SE N SIT IV IT Y 9 1

(4 )  P o th , D . O ., Arch. Dermatol, and Syph., 3 9 , 2 2 8  (1 9 3 9 ) .
(5 )  S h e lley , W . B ., in R e e s , R . B ., Dermatoses Due to Environmental and Physical Factors, 

C h a rles  C  T h o m a s , S p rin g fie ld , 111., 1962.
(6 )  C a lm , M . M .,  L e v y , E . J ., a n d  M c M ille n , J . J ., Arch. Dermatol., 8 4 , 4 8 5  (1 9 6 1 ) .
(7 )  K a n o f ,  N . B ., J. Invest. Dermatol., 2 4 , 5 (1 9 5 5 ) .
( 8 )  S id i, E ., H in ck y , M .,  a n d  G e rv a is , M .,  J. Invest. Dermatol., 2 4 , 3 4 5  (1 9 5 5 ) .
(9 )  S a tu lsk y , E . M ., Arch. Dermatol, and Syph., 6 2 , 711 (1 9 5 0 ) .

(1 0 )  S am s, W . M .,  Arch. Dermatol., 7 3 , 142 (1 9 5 6 ) .
(1 1 )  J illso n , O . F ., a n d  B a u g h m a n , R . D .,  Arch. Dermatol., 8 8 , 40 9  (1 9 6 3 ) .

B a u g h m a n , R . D ., Arch. Dermatol., 9 0 , 153 (1 9 6 4 ) .
(1 2 )  W ilk in s o n , D . S ., Brit. J. Dermatol., 7 4 , 2 9 5  (1 9 6 2 ) .
(1 3 )  G a u l, L . E ., Arch. Dermatol., 8 1 , 60 0  (1 9 6 0 ) .
(1 4 )  W ilk in so n , D . S ., Brit. J. Dermatol., 7 4 , 30 2  (1 9 6 2 ) .
(1 5 )  A n d e r so n , I ., Trans. St. John Hosp. Derm. Soc.., 4 9 , 54  (1 9 6 3 ) .
(1 6 )  C a h n , M . M ., a n d  L e v y , E . J ., J. Invest. Dermatol., 2 1 , 3 7 5  (1 9 5 3 ) .
(1 7 )  G o o d m a n , D .,  a n d  C a h n , M . M .,  J. Invest. Dermatol., 33, 2 7  (1 9 5 9 ) .
(1 8 )  T su q u e s , J ., a n d  G a m b s , A .,  Ami. Med-psychol., 112, 22 9  (1 9 5 4 ) .
(1 9 )  V in so n , L . J ., a n d  F la t t , R . S ., J. Invest. Dermatol., 3 8 , 32 7  (1 9 6 2 ) .
(2 0 )  S ch o rr , W . F ., a n d  M o n a s h , S ., Arch. Dermatol., 8 8 , 44 0  (1 9 6 3 ) .
(2 1 )  D e V e b e r , L . L ., Can. Med. Assoc. J., 8 6 , 168 (1 9 6 2 ) .
(2 2 )  P flu g , G . R .,  Am. J. Pharm., 135, 4 3 8  (1 9 6 3 ) .
(2 3 )  B a e r , R . L ., a n d  H a rb e r , L . C ., J.A.M .A., 192, 98 9  (1 9 6 5 ) .
(2 4 )  C a h n , M . M ., in  C o n n , R . B ., Current Therapy, W . B . S au n d ers , 1964.



0 2 JO U RN AL OF TH E  SO C IE T Y  OF C O SM E TIC  CH EM ISTS

Society of Cosmetic Chemists 
1966 Meetings

The Society of Cosmetic Chemists will hold the following meetings in
1966:

Date
May 10, 1966

Sept. 20, 1966 
Sept. 21, 1966

Nov. 30, 1966

Meeting
Semiannual

Semiannual and 
medal award 
dinner-dance

Location 
Americana 

Hotel, New 
York, N.Y. 

Americana 
Hotel, New 
York, N. Y.

Americana 
Hotel, New 
York, N.Y.

Program
To be announced 

later

Pediatric Cos
metics

Geriatric Cos
metics

Perfume Psy
chology

Cosmetic Safety 
Testing

To be announced 
later

Seminar
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Employment Contracts

EUGENE M. BOND*

Presented May 4, 1965, New York City

S y n o p s is— T h e  p ro b le m  o f  e m p lo y m e n t  c o n tra c ts  is e x a m in e d  fro m  th e  p o in t  o f  v ie w  o f 
legal a n d  m ora l o b lig a t io n s  on  th e  p a r t  o f  e m p lo y e e s  a n d  em p lo y e rs . A s p e c ts  o f  n o n d is 
c losu re  o f  tra d e  secrets  a n d  o f  c o v e n a n ts  n o t  t o  w o rk  fo r  a  c o m p e t it o r  a fte r  te rm in a tio n  o f  
e m p lo y m e n t  are  d iscu ssed  in  grea ter  d eta il.

Those who have never been troubled with employment contracts 
may doubt the need for concern with this subject. Recent develop
ments in this field of law have been rapidly taking place as a result of 
increased litigation, and today, no one can be sure that he will not, 
sooner or later, be confronted with the problem. As a result of this in
creased litigation, the law dealing with employment contracts has been 
transposed from a dormant issue to one very active and turbulent.

Some of the recent revival of interest in employment contracts and 
concern for the resulting legal consequences may be attributed to various 
articles on the subject in popular technical (1 ) and trade publications
(2). Management and technical personnel are now more aware of 
some of the delicate problems which may arise out of employment con
tracts. However, caution must be urged in the prevalent practice 
of advancing simple answers to involved questions, especially to ques
tions dealing with personalities and emotions, by simply applying gen
eral rules of law to particular factual situations. Therefore, although 
reference may be made to specific court cases to establish certain points 
of law, it must be realized at the outset that these cases are not the last 
word on the law, as a great many exceptions to the established rules are 
known to exist.

* M e m b e r  o f  th e  B a r  o f  V irg in ia  a n d  th e  D is tr ic t  o f  C o lu m b ia , 516 F e d e ra l B a r  B u ild in g , 
W a s h in g to n , D . C .
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The first question to be considered in any general analysis of employ
ment contracts is: What constitutes an employment contract? Gen
erally, it is well known that any agreement between at least two parties, 
upon sufficient consideration in which the minds of the parties meet and 
concur, establishes a contract. When the agreement prescribes an 
employer-employee relationship, an employment contract is established.

Employment contracts require no particular form and, surprising to 
many individuals, the related legal obligations may take effect even in 
the absence of a formal contract or other written expression of con
fidence (3). If legal obligations may take effect in the absence of any 
formal contract, why do we have employment contracts, and are they 
necessary? Every employee, unless exempted by his employer, has a 
definite legal and certainly a moral obligation to preserve and protect all 
information concerning the business affairs or technical disclosures of 
the employer. Since it is recognized that no formal expression is neces
sary to establish an employment contract, we may next consider what 
purpose is to be derived from the use of formal contracts.

First of all, it may be recognized that formal employment contracts 
are used primarily to enlarge the legal obligations of the employee to 
the employer. The employer further benefits by issuance of an actual 
notice in writing of the obligations to be expected of the employee. 
With the increasing mobility of personnel into and out of competing 
organizations and of the movement of employees specializing in highly 
limited and extremely sensitive areas, it is necessary for a business 
organization to safeguard itself against loss of confidential information 
and to avoid also creating an embarrassing situation relative to com
petitive organizations.

The precipitated effect of a disclosure of confidential information to a 
competitor upon the image of an adverse employee may be readily ap
preciated. Seldom, however, is it appreciated until after the fall that 
even the image of the employer may be damaged in a sincere attempt to 
prevent dissemination of confidential information by legal recourse 
against an adverse employee. Should the employer receive sufficient 
publicity for his efforts, it is likely that even the recruiting of new em
ployees may become more difficult. After all, what employee wants to 
be “ married to the company” after reading a press report that a “multi
million dollar corporation filed suit against a former employee?” Cer
tainly, the damage of adverse publicity is an important factor which 
must be considered by both the employee and by the employer before 
transgressing the involved rights and duties of employment contracts,
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The employee may also derive benefits from employment contracts. 
By knowing the boundaries of the incurred obligations to his employer, 
the employee may then recognize the area in which he may operate with
out conflict. The gray area between these two extreme boundaries of 
recognition and obligation, however, presents the difficult area where in
dividual judgment becomes involved in resolving potential conflict of 
interest problems.

It is not difficult to understand the reason for using formal employ
ment contracts, especially since people entrusted with confidential in
formation may be found to be vulnerable. There is nothing special in 
the makeup of an individual that should cause him to make off with in
formation committed to his management, nor is there anything special 
in the constitution of an individual that causes him to act such that he 
yields under the pressure of temptation. Individuals who are not in
fluenced by monetary pressure may be influenced by flattery. Those 
impervious to flattery may be warped and biased by social inclinations. 
One way or another, every individual may become vulnerable. Re- 
sultantly, employment contracts are used to establish, at the outset, the 
rights and duties of an employee as well as those of the employer.

There has been renewed interest on the part of many companies with 
regard to the particular form of employment contract which is used. 
The reason for this renewed interest in employment contracts is prob
ably due to the great competition which now exists between companies 
for skilled personnel. The more advanced corporations have now 
shortened their employment contracts by use of simple language in 
place of legalistic “whereas” clauses. The total effect of the change in 
form of the agreement has been from something that looks like a complex 
legal document to a clear, simple, and friendly letter which is executed in 
duplicate.

Almost every individual, at one time or another, has been asked to 
sign an employment contract. Few individuals, however, actually read 
these contracts, and even fewer individuals actually understand their 
content. The difficulty with this state of affairs probably resides within 
the corporate personnel department, where the new employee is often 
merely asked to sign a series of papers without any great explanation as 
to what the papers involve. The real surprise and understanding of em
ployment contracts positively arises when the sensitively placed em
ployee decides to terminate his employment with one employer and 
thereupon advises the employer of his intention to work for a competitor
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within the same area of sensitivity. It is necessary then to consider the 
question: What are the component parts of an employment contract?

All contracts, including employment contracts, necessarily require as 
a legal prerequisite that consideration be present as one of the significant 
requirements to establish the contract. In part, the consideration 
phrase of an employment contract typically reads as follows:

In consideration of my employment with the XYZ Corporation and of 
the salary or wages paid for my services in the course of such employ
ment . . .

The “ employment” or the “hiring of the employee” is generally 
specified as such and these formal words are usually sufficient to establish 
consideration to sustain an employment contract between the employer 
and the employee. Many contracts for employment, however, go fur
ther and include with the “ consideration” continuation of the employ
ment and payment of an unspecified compensation in the form of a wage 
or salary.

Neatly set forth beneath the consideration clause there usually ap
pears the “ I agree” clauses. Three basic clauses or covenants are found 
in almost all employment contracts, and these clauses usually present 
little or no problem between the employer and employee. The clauses 
obligate the employee to (a) keep, maintain, and make available com
plete and up-to-date records, (b) assign all new inventions and improve
ments of inventions, whether patentable or not, within the company’s 
sphere of interest, and (c) cooperate and execute all necessary papers 
relating to the employee’s inventions.

The clauses which cause the greatest concern and difficulty in em
ployment contracts are those relating to (d) nondisclosure of trade 
secrets by the employee outside the company both during and after the 
period of employment, and (e) the covenant not to work in the same area 
for a competitor during a fixed number of years after termination of the 
employment. Use of these latter two clauses is considered justified by 
the courts so long as the clauses do not unreasonably restrain the em
ployee’s right to earn a livelihood. Those clauses which unreasonably 
restrain or limit the employee’s right to earn a livelihood will be struck 
down by the courts as contrary to public policy.

It is quite certain in the law that any employment contract which 
goes beyond a reasonable degree to embrace anything and everything 
that an employee saw or learned during the period of his employment will
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be struck down by the courts. For example, unreasonable covenants 
have been held to be unenforceable by injunction under New Jersey 
law as established in the leading case of Sternberg vs. O’Brien (4). Al
though discussion of the unenforceability of the agreement in the case is 
dictum, the reasoning behind the decision has been repeatedly followed 
in New Jersey (5).

The development of the law of employment contracts has resulted 
from an attempt by the courts over the years to balance two conflicting 
elements essential to our society. There is a strong policy favoring free 
competition, for an employee is entitled to use the skill and knowledge 
of his trade or profession which he has learned or developed in the 
course of any employment for the benefit of himself and the public, 
provided he does not violate a contractual or fiduciary obligation in 
doing so. On the other hand, in order to promote the orderly progress 
of science and the useful arts, the law provides certain protections as 
safeguards against breaches in employee incurred obligations. Among 
these protections are the patent and copyright statutes and the law of 
torts prohibiting unfair competition. The law protecting trade secrets is 
another related protection afforded by the law.

An examination of the holdings of the common law dealing with em
ployment contracts will suggest the presence of a persistent distaste for 
all contracts in restraint of trade. Nevertheless, the courts usually up
held the validity of covenants by an employee not to compete with his 
former employer upon termination of the employment as well as the 
validity of covenants of a vendor of a business not to compete with the 
vendee. Obviously, an employee is more apt than a vendor to be 
coerced into an oppressive agreement, and therefore the courts were 
more apt to construe strictly the terms and provisions of a covenant 
ancillary to an employment contract.

The more recent court holdings have considered the after-employ
ment or holdover clauses of an employment contract with a view toward 
what is considered to be the reasonableness of the provisions after ex
amination of all the pertinent facts. Overriding these basic policies are 
the more practical guidelines of time and area limitations, although most 
employment contracts do not contain specified area limitations.

During the period of employment, the employee is bound by the non
disclosure clause and may not reveal any confidential information en
trusted to his confidence, even though such information is not specifically 
considered or classified by the employer as a trade secret. When, how
ever, the employee’s services are terminated, his rights of disclosure are



usually restricted to information which is in fact considered by the 
courts to constitute a trade secret. The ban, therefore, against dis
closure of trade secrets during employment is much stricter than is the 
ban against disclosure of trade secrets after employment has ceased.

An accurate definition of what constitutes a trade secret is difficult 
to formulate, although the Restatement of Torts (6) seems to present as 
accurate a definition as is available. The Restatement describes a trade 
secret as follows:

A trade secret may consist of any formula, pattern, device or com
pilation of information which is used in one’s business, and which 
gives him an opportunity to obtain an advantage over competitors 
who do not know or use it. It may be a formula for a chemical com
pound, a process of manufacturing, treating or preserving materials, a 
pattern for a machine or other device, or a list of customers.

The more precise question of whether or not a trade secret exists and, 
if there is, whether the owner of the secret will be protected against its 
unlawful disclosure has been considered in numerous cases (7) and has 
also been greatly analyzed by text writers (8). The legal principles are 
not in great dispute either in the case law or that of the text writers, but 
it is the application of the legal principles to the particular set of facts on 
which the decision must turn which presents great difficulty.

The Restatement (9) sets forth some elements useful for considera
tion in determining whether a trade secret, in fact, exists. These ele
ments include:

(a) The extent to which the information is known outside of his 
business;

(b) The extent to which it is known by employees and others in
volved in his business;

(c) The extent of measures taken by him to guard the secrecy of the 
information;

(d) The value of the information to him and to his competitors;
(e) The amount of effort or money expended by him in developing 

the information;
(f) The ease or difficulty with which the information could be 

properly acquired or duplicated by others.

Much of what has been stated so far has been concerned primarily 
with the employer-employee relationship during the period of employ
ment. Now we come to the time in an employee’s life when, after at
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tending a professional or social meeting and seeing or hearing of all the 
available opportunities he may qualify for, he decides to leave for an
other position.

Prior to departure, the technically sensitive employee should be 
reminded by the employer of his contractual obligations not to disclose 
confidential information or trade secrets to his new employer. Some 
corporations have even gone so far as to establish a standard exit inter
view with all employees to be certain that the departure procedure is 
properly and effectively handled.

Depending on the circumstances or reasons of the employee’s ter
mination which may vary within the spectrum from involuntary de
parture to voluntary termination, it is not surprising to visualize that 
the termination may cause the ex-employee to brood on real or fancied 
unfair treatment, to recall that he was paid less for creating some highly 
successful product than a salesman who sold the product, and to seek the 
seemingly easy road of using trade secrets of one employer as a basis for 
establishing his new position with a subsequent employer. Under such 
circumstances, what action can be taken by a former employer when the 
ex-employee loaded with trade secrets leaves to work for a competitor 
but is not officially hired? Since it is apparent that no contract of em
ployment is valid which withdraws from an employee the right to earn a 
living, the employer’s hands are usually tied in such situations. An ex
ception exists, however, when the employee is going from a position in 
which his complete time was spent in a highly confidential capacity to a 
precisely similar position with a competitor who desires the trade secrets 
to increase his competitive position in the industry. Probably the 
leading case in which the employer was successful in preventing an em
ployee from working with a competitor is that of Eastman Kodak Co. 
vs. Powers Film Products, Inc. (10). In this case, Powers Film Products 
located its plant in Rochester, N. Y., and sought to employ one of East
man’s film processors. Eastman thereupon brought suit seeking an 
injunction against the employee from working with Powers Film Prod
ucts. The Court upheld the employment contract between Eastman 
and the employee and issued an injunction restraining him from dis
closing trade secrets and from entering into the employment of Powers. 
Interesting enough, the Eastman contract contained a holdover clause 
which limited employment with a competitor for a period of two years 
after termination of the employment in any part of the United States 
except the Territory of Alaska. The year of the decision was 1919!
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What action may be taken by a former employer after the contro
versial employee has been hired by the new employer? Several recent 
cases have considered this question, among which are included the well- 
publicized cases of E. I. du Pont de Nemours & Co. vs. American Potash 
& Chemical Corp. etal., (11) and of B. F. Goodrich Co. vs. Wohlgemuth
(12). In both of these cases, the employee continued to work for the 
new employer, although injunctions were issued by the courts enjoining 
the employee from improperly disclosing any trade secrets of the former 
employer.*

What about the new employer and his obligations when hiring an ex
employee who is loaded with confidential information? First of all, it is 
highly advisable that the old employer place the new employer on 
written notice that the employee in question may have knowledge of 
confidential information or trade secrets. Once so notified, the new 
employer must exercise good faith in seeing that the information re
mains undisclosed. Generalities present difficulties, but once it is deter
mined that trade secrets are in fact involved and that these secrets may 
be disclosed to the new employer, the new employer becomes involved 
in a very awkward position and should advise his new employee that he 
is not interested in any confidential information of the former employer. 
Preferably, the new employee should be employed in a capacity dif
ferent than that of his past employment to increase the certainty of non
disclosure. Although this is good advice in theory, it has little practical 
value, especially with less reputable concerns which usually hire an 
employee on the basis of his knowledge of confidential matters.

Disclosure of trade secrets obtained during the course of employment 
by employees is a cause of increasing concern. What once first appeared 
as a very limited geographical problem has now expanded into one of 
world-wide importance. Some of the causes of the concern are obvious 
and may be directly attributable to the great annual expenditure on re
search and development. Even legislators are becoming more aware of 
the problem of protecting trade secrets such as in New York (13) where 
certain acts of an employee are now considered grand larceny in the 
second degree and punishable by a prescribed term in prison. Both 
present and projected future attempts to resolve and control unau
thorized disclosure of trade secrets, however, will continue to be complex, 
since the employer’s legitimate interests must be balanced with the cor
relative interests of the employee. Such a balance of interests is further

* F o r  a  m o re  d e ta ile d  d iscu ss ion  o f  th ese  cases  a n d  th e  p ro b le m s  in v o lv e d , a t te n t io n  is 
d ire c te d  t o  R e f . (1 ) .
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compounded by the natural and continuing interest of the public which 
requires workable employee-employer relationships as well as individual 
freedom from unreasonable contractual restraints. So long as tech
nological change requires increased specialization by employees, the 
problems of employment contracts and adverse employees will inevitably 
become more acute. The number of controversies, however, may be 
limited by informed employers and employees who honestly seek to 
avoid conflicts over employment contracts.

(Received September 11, 1965)
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W ater Vapor Sorption and Suction 
Potential of Starch Grains

F. EL-KHAWAS, M. Pharm., R. TAWASHI, Ph.D., and
H. VON CZETSCH LINDENWALD, Ph.D.*

Synopsis— T h e  in flu en ce  o f  w a ter  v a p o r  s o r p tio n  on  th e  p a rtic le  ch a ra c te r is tic s  o f  p o ta to , 
co rn , a n d  w h e a t  s ta rch  is e v a lu a te d  c r it ic a lly . T h e  su ct io n  p o te n t ia l  o f  th e  s ta rch  gra in s in  a 
p a c k e d  co lu m n  is s tu d ie d  in  b o th  th e  p re se n ce  a n d  th e  a b se n ce  o f  c o llo id a l silica . T h e  r e 
su lts o f  th ese  ex p e r im e n ts  le a d  t o  th e  co n c lu s io n  th a t  th e  su ct io n  p o te n t ia l  a n d  th e  ra te  o f  
lin ea r  d iffu s io n  are  c lo s e ly  re la ted  t o  th e  a m o u n t  o f  s ilica  d isp ersed  in  th e  p o w d e r  b e d .

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

In different industries, particular attention has been given to 
vapor sorption and its influence on the properties of particulate ma
terials (1-4). Millet and Parisot (5) reported that the frictional and 
wear phenomena of graphite and carbon are related to their surface 
sorption properties. Ulmann (6) reported that the type of water 
present in potato starch, either in bound or adsorbed state, can be 
studied by the slow reduction in weight by means of infrared radiation. 
Dumonskii and Nekrgach (7) found a quantitative correlation between 
the amount of combined water and the heat of wetting evolved from 
starches. In a previous communication (8) it was shown that the bulk 
volume, frictional properties, and size distribution of cornstarch were 
markedly influenced by humidity. The intimate mixing of cornstarch 
with 0.5% hydrophobic silica reduced the interparticle friction to a 
definite value which remained constant at all degrees of humidity.

The purpose of the present study is to evaluate the process of water 
vapor sorption and the suction potential in different starches, with the

* A le x a n d r ia  U n iv e rs ity , D e p a r tm e n t  o f  P h a rm a ce u t ica l T e c h n o lo g y , A le x a n d r ia , E g y p t .
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aim of obtaining a basic understanding of the action of starch as a tablet 
disintegrant and to provide further information about the influence of 
Aerosil®* as an additive.

R e s u l t s  a n d  D i s c u s s i o n  

Materials
Corn, wheat, and potato starches were selected for this study. These 

were dried at 100°C to constant weight. As an additive, Aerosil" 
(colloidal silicic acid or hydrophilic silica) was used experimentally.

Water Vapor Sorption
Accurately weighed samples (approximately 1 g. each) of dried 

starch were placed in a humidity ovenf, adjusted to 95% relative hu
midity and 35°C. The samples were quickly weighed every twenty- 
four hours, until the equilibrium moisture content was attained. The 
water sorption in each sample has been calculated in gram per cent. 
Larger quantities were treated in the same way in order to investigate 
the packing, frictional, and swelling properties of the moist material.

(a) The packing characteristics were studied by mechanical tap
ping. The tapping experiment was carried out with 25 g. of the ma
terial. The bulk volume at the close packing arrangement was measured 
for both dry starch and starch at equilibrium moisture content (95% 
relative humidity and 35°C).

(b) The rheological properties were studied by the angle of repose. 
The coefficient of interparticle friction was taken as a measure of the 
frictional properties for the dried and wet material.

(c) The swelling properties were studied by comparing particle 
size distribution in both dry and wet conditions. The particle size 
distribution was determined by the microscopic count technique. The 
relative change in the mean volume diameter was taken as a measure of 
the swelling capacity.

The experimental details of the mechanical tapping, angle of repose 
measurement, and microscopic count technique are described in a 
previous communication (8) but are repeated below:

Mechanical tapping: The tapping experiment (9) was carried out as 
follows: Twenty-five grams of starch, having a loose packed volume,

* A e ro s il is c o llo id a l s ilica  m a n u fa c tu re d  b y  D egu ssa , A .G .,  F r a n k fu r t /M  (G e r m a n y ) , 
f  G a lle n k a m p , L o n d o n  ( E n g la n d  L
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was filled carefully in a fine stream into a 100 ml. glass measuring cylin
der, avoiding any movement which could promote close packing. After 
observing the initial volume, the cylinder was mechanically tapped, using 
the standard sieve shaker,* until no change in volume was observed. 
The final volume represents the volume at the close packing arrange
ment (bulk volume in cc./25 g. of starch).

Angle of repose: The method was mentioned by Neumann (1), 
Train (10), Grosby (11) and Tawashi (12) and consists of pouring the 
powder through a funnel onto a horizontal sheet of graph paper until the 
top of the heap so formed reached the tip of the funnel. The diameter 
of the base of the heap was read and the angle of repose calculated from:

Htan 6 = n K

where:
tan 6 = coefficient of interparticle friction

H = height of the funnel tip from the graph paper (20 mm.)
R = radius of the circular base in mm.
9 = angle of repose

Each experiment was repeated three times, and the average was calcu
lated.

Microscopical counting technique: The method was described in de
tail by Tawashi (13). A projection microscope was used for these de
terminations. The particle size range was divided into intervals. The 
number of particles in each size interval was counted in ten microscopical 
fields. The average number was calculated, and from the number 
frequency the volume distribution was determined. The mean volume 
diameter was computed on the basis of the volume distribution.

The experimental results are shown in Table I and Fig. 1. Table 
I summarizes the changes which occur when dry starch is kept at 35°C 
and 95% relative humidity until the equilibrium moisture content is 
reached. These changes are increase in bulk volume and variable in
creases in frictional and swelling properties.

Although the increase in bulk volume in the three different starches is 
nearly equal (almost 100%), there is a remarkable difference in the 
relative changes in the frictional and swelling properties. Generally 
speaking, a thin layer of water condenses on the outside of the particle 
in a moist atmosphere. This layer favors adhesion between the in-

Friedrich Greyer K .G ., Ilmenau (Germany).
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T A B L E  I

P a rtic le  C h a ra cte r is t ic s  u n d e r  th e  In flu en ce  o f  H u m id ity  ( 9 5 %  R .H .— 3 5 ° C )

T y p e  o f  
S ta rch

P a ck in g
C h a ra cte r is tic s F r ic t io n a l P ro p e r tie s P a rtic le  S ize

%  W a te r  
U p ta k e

B u lk
V o lu m e

%
C h a n g e

C o e ffic ie n t  
o f  F r ic t io n

07
/O

C h a n g e D„
%

C h a n g e

P o ta to
D ry 27 9 4 .3 0 .8 0 0 6 6 .6 5 9 .2 1 2 4 .0 9 3 8 .2
W e t 41 1 .3 3 3 6 9 .2 4

C orn
D ry 39 8 4 .6 0 .8 5 1 2 8 .6 1 4 .5 9 1 .2 7 2 8 .8
W e t 72 1 .0 9 4 1 8 .0

W h e a t
D ry 38 8 7 .3 1 .0 0 0 1 7 .6 2 3 .4 1 7 .9 3 1 .1
W e t 72 1 .1 7 6 2 4 .6

T A B L E  II

V a r ia b le s  R e la te d  t o  th e  S u ct io n  P o te n tia l  o f  S ta rch e s  (U s in g  5  g. o f  th e  M a te r ia l)

T y p e  o f  
S ta rch B u lk  V o lu m e

V o lu m e  o f  
E n tra p p e d  
A ir  ( c m .3)

F inal
P ressure 

In crea se  (m m .)

T im e  o f  
W a te r  

R ise  (m in .)

E x p a n s io n  
o f  P o w d e r  
B e d  (m m .)

P o ta to 5 .2 5 2 .1 5 132 90 29
C orn 7 .5 4 .4 5 134 120 1
W h e a t 7 3 .9 102 540

dividual particles. The water layer, being easily deformable, will result 
in the reduction of the total surface energy (14); consequently, the 
bulk volume is expected to diminish. The expected decrease in the 
bulk volume should be in the order corn > wheat > potato, according 
to the grain size.

Experimentally, approximately the same increase in bulk volume is 
observed in the three investigated starches. In order to explain this 
abnormal behavior, one must assume that the increase in bulk volume 
is the net result of two interacting components: i, decrease in the bulk 
volume due to adhesion of the individual particles and consequent 
diminishing of the void fraction, and ii, a large increase in bulk volume 
as a result of swelling, in addition to the tendency toward aggregate 
formation. The latter certainly outweighs the former. The increase 
in bulk volume during aggregation is due to the air contained in the 
gaps between the particles, in addition to the entrapped air produced by 
the arches and bridges between the aggregates themselves. The extent 
pf this increase is also dependent on the shape of aggregates,
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Cumulative distribution curves shown in Fig. 1 (cf. also Table I) 
indicate that the swelling tendency of potato starch is much more pro
nounced than that of corn and wheat, the latter exhibiting the least 
swelling capacity. In potato starch, the apparent increase in volume 
is 94%, and the absolute increase in particle volume is 124%; the dif
ference is due to particle adhesion. In the case of cornstarch, the 
absolute increase in particle volume by swelling is approximately equal 
to the apparent increase in bulk volume. Therefore, the effect of

P A R T I C L E  S I Z E  IN m

Figure 1. P a r tic le  size d is tr ib u tio n  o f  s ta rch es  in  th e  d ry  an d  w e t  c o n d it io n

adhesion is nullified by aggregate formation. The absolute increase in 
particle volume of wheat starch (17%) would not be the only explana
tion for the doubling of bulk volume. There should be another factor 
initiating the increase in bulk volume; this factor is probably the forma
tion of aggregates with high apparent volume.

Regarding the variation in frictional properties, it is known that the 
interparticle friction depends on the particle shape, size, size distribu
tion, and surface roughness. At high humidity, a condensed water film 
deposits on the individual particles and causes the following changes: 
i, adhesion and decreased surface energy of the system, and ii, resistance 
to flow and sliding induced by higher interparticle friction.

A comparison of the relative changes produced by humidity in the 
investigated starches indicates that potato starch suffers a significant
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Figure 2. W a te r  rise as a  fu n c tio n  o f  t im e

decrease in its flow properties (66%), while corn and wheat starches are 
less affected (28.6 and 17.6%, respectively). This can be explained on 
the basis of particle aggregation. The degree of aggregate formation 
in these experiments is in the order wheat > corn > potato. Since size 
enlargement by aggregation is known to improve the free running proper
ties of powders, it can be assumed that, in the presence of humidity, the 
stickiness produced by water vapor will be partially counteracted by the 
degree of aggregation. This finding is of practical importance in select
ing a starch as an ingredient in dusting powders. Wheat starch is pre
ferred to corn and potato in this respect.

Diffusion Rate and Suction Potential
Five grams of starch was packed in a glass tube (9 mm. diameter) 

closed at one end with filter paper and open at the other end. The
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powder bed was mechanically tapped, using a standard sieve shaker* 
until the minimum bulk volume was reached. The tube was immersed 
in a beaker containing distilled water so that the surface of the water 
just touched the filter paper. The water rise in the powder bed was

T I M E  I N  M I N .

Figure 3. H y d ra u lic  pressure  as a  fu n c tio n  o f  tim e

measured at successive time intervals. The hydraulic pressure was also 
measured at the same time intervals by means of a water manometer 
connected with the free end of the tube. The results are given in Table 
II and Figs. 2 and 3.

Figure 2 represents the water rise or the linear diffusion in the powder 
bed as a function of time, while Fig. 3 denotes the hydraulic pressure 
produced as a function of time. These figures indicate that the linear 
diffusion rate and the pressure exerted are in the order potato > corn 
> wheat.

Friedrich Greyer K .G ., Ilmenau (Germany).
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It is a well-known phenomenon that liquids can diffuse against 
gravity in a powder bed under the influence of capillary suction. The 
diffusion takes place in the free space between the particles. The free 
space is assumed to consist of a series of tortuous channels. The linear 
diffusion rate in the powder bed will depend on the diameter of the pores, 
viscosity of the fluid, and contact angle (15). Several studies (16, 17)

Figure 4. In flu en ce  o f  A e ro s il on  th e  su ctio n  rate o f  c o rn  starch

have been conducted on the flow of liquids through granular beds and 
packed columns. Most of these studies were concerned with model 
substances of uniform size and with definite geometrical shape. In 
this study, the problem is more complicated since it involves materials 
which differ in particle size, shape, and pore size, as well as the changes 
which take place during the flow of liquid (e.g., swelling and possible 
shape deformation). Therefore, a quantitative theory for the flow of 
water in packed columns of starch grains cannot be developed at this 
time.
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Figure 5. In flu en ce  o f  A eros il o n  th e  su ct io n  rate o f  p o ta to  starch

In the case of potato starch the higher rate of linear diffusion could 
not be explained on the basis of the pore size alone. There are some 
other factors that should be considered, such as the nature of the starch 
grains (e.g., wettability), particle size distribution, and particle shape, as 
well as the swelling capacity during the diffusion process. The pressure 
exerted at any moment can be taken as the net result of three inter
acting forces:

(1) The displacement of entrapped air by water as a result of 
capillary suction.

(2) The swelling of starch grains due to water sorption.
(3) The shrinkage of the powder bed due to wetting and particle- 

particle adhesion.

Table II indicates that a potato starch powder bed possesses the 
least amount of entrapped air (2.5 cc./g.). However, it has nearly the
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same final pressure as corn starch, which has 7.5 cc. entrapped air/5 g. 
of powder. Wheat starch has a final pressure which is less than that of 
corn and potato. This means that the final pressure obtained in the 
case of wheat and corn is mainly due to the entrapped air, while the 
swelling capacity is nearly compensated by shrinkage of the powder bed. 
In potato starch the final pressure obtained is due to the evident swelling 
capacity of the grains, which is greater than the negative force of 
shrinkage and the relatively small amount of entrapped air.

Influence of Aerosil on the Rate of Linear Diffusion
The diffusion rate experiment has been repeated on each starch after 

the addition of gradually increasing amounts of Aerosil (from 0.005 to 
100%). Intimate mixing of Aerosil with starch was achieved in a 
Turbula shaking mixer.* The results, given in Figs. 4, 5, and 6, repre-

Figure 6. In flu e n ce  o f  A eros il o n  su ction  ra te  o f  w h e a t starch

sent the linear diffusion rate plotted against the Aerosil concentration at 
different time intervals. The graphical representation indicates that 
the addition of finely divided silica effects a remarkable change in the 
linear flow rate in the powder bed. The action of Aerosil on the linear 
diffusion rate is demonstrated by two peaks or two critical concentra
tions. The first concentration represents a minimum diffusion rate, and 
the second represents a maximum diffusion rate. This behavior can be 
explained on the following basis:

* W . A . B a ch o fe n , B asel.
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The addition of small amounts of Aerosil produces rearrangement 
and new orientation of the starch grains. The very fine Aerosil particles 
separate the starch grains from one another, and this results in relatively 
wide voids. Since the size of the voids is partially responsible for the 
suction potential, the smaller the void the higher the suction potential. 
Therefore, the suction will be suppressed, and the first critical concen
tration will correspond to the amount of Aerosil producing the smallest 
suction potential for the packed column.

The addition of more Aerosil starts to fill the voids between the 
particles in the powder bed. The effective pore size gradually di
minishes, favoring an increase in suction potential. The maximum 
rate of linear flow is obtained at the second critical concentration where 
the minimum pore size is reached. Further addition of Aerosil above 
the second critical value produces an expansion in the powder bed. The 
system is then assumed to consist of a matrix of Aerosil in which the 
starch grains are dispersed. The effective pore size increases greatly 
with the expansion in the powder bed. Thus suction potential and 
rate of linear diffusion will be seriously affected.

On the basis of these basic experiments it is possible to modify the 
water permeability and capillary suction in a powder bed by appropriate 
addition of Aerosil. This finding is of practical importance in tablet 
disintegration since the suction potential and rate of permeability, 
coupled with the swelling capacity, are the main factors responsible for 
the disintegration time. The proper choice of a starch with suitable 
swelling capacity and the correct content of Aerosil in tablet formula
tions might explain the short disintegration time obtained with such 
tablets.
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Aqueous Topical Adhesives II. 
Spray-on Bandage

WINTHROP E. LANGE, Ph.D., and VICTOR S. FANG, M.S.*

Presented December 2, 1,964> New York City

Synopsis— T h e  research  a n d  d e v e lo p m e n t  o f  p ro te c t iv e  film s fo r  c o sm e t ic  a n d  d e rm a to lo g ica l 
uses h a v e  b e e n  o f  in terest t o  m a n y  g r o u p s  in  re ce n t y ea rs . M a n y  o f  th ese  p re p a ra t io n s  in  
p ressu r ized  p a ck a g in g  are k n o w n  as “ s p ra y -o n  b a n d a g e s .”  T h e y  u s u a lly  d e p o s it  film  on  
th e  sk in  w h ich  c a n n o t  b e  re a d ily  w a sh ed  o ff . T h u s  th e  d e v e lo p m e n t  o f  a  p re p a ra t io n  c o n 
ta in in g  w a te r -w a sh a b le  resins w as co n s id e re d  a d v a n ta g e o u s .

A  c o m b in a t io n  o f  p o ly v in y l  a lc o h o l w ith  e ith e r  p o ly v in y l  a ce ta te  o r  a c r y lic  resins p r o 
d u ce d  a e ro so l c o n c e n tra te s  w ith  g o o d  s ta b ility  an d  f i lm -fo rm in g  p ro p e rtie s . I n c o r p o r a t io n  
o f  th e  c o n ce n tra te s  in to  q u ick -b re a k in g  fo a m  fo r m u la t io n s  g a v e  p ro d u c ts  w ith  g o o d  s ta b ility  
a n d  b a n d a g e  p ro p e r tie s . T h e  p ro d u c ts  w h en  sp ra y e d  o n  th e  sk in  d ried  to  tra n sp a ren t, ta ck - 
free  film s in  a p p ro x im a te ly  10 m in u tes.

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

The research and development of medicated films for cosmetic 
and dermatological uses have been topics of great interest in recent 
years. Many of these preparations in pressurized packaging are known 
as “ spray-on bandages.” They are generally two-phase aerosols con
taining plain or medicated resin dressings, an organic solvent, and a 
propellant. Although these products have been widely accepted be
cause of their convenience, they have some shortcomings. They usually 
deposit a film on the skin which cannot be washed off. The organic 
solvent systems prevent the incorporation of drugs which are soluble 
only in water.

* M a ssa ch u se tts  C o lle g e  o f  P h a rm a cy , B o s to n , M a ss .
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Because of their film-forming property, the water-soluble resins 
have been satisfactorily employed in cosmetic formulations. The use 
of water-soluble resins for protective films has been investigated by 
several workers. Sperandio and co-workers have prepared an ointment 
base (1) and a film-forming base (2, 3) with polyvinyl alcohol as the 
water-soluble plastic. Preparations containing water-soluble resins 
as skin protectants in film-forming bases were reported in Part I (4) 
of this series. It was the purpose of this investigation to develop a 
spray-on bandage with water-soluble resins as the main ingredient 
and water as the solvent. It is probable that such a product would 
be better in some respects than the conventional type of spray-on 
bandages which use organic solvent systems.

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

The starting point for the development of a spray-on bandage was 
the formulation of the aerosol concentrate. The major ingredient in 
the concentrate is the resinous film-forming agent. Several resins 
were investigated with different plasticizers. The basic formula for 
the concentrate was as follows:

Resins
Plasticizers
Solvent system

Benzoic acid 0.05%
Sodium nitrate 0.05
Antifoam 0.1
Nonionic surfactant 0.2
Distilled water

With water as the solvent in the concentrate the need for a preservative 
against mold growth and an inhibitor of corrosion of the metal con
tainer were required. A surface active agent to prevent gelling of the 
resins and a defoaming agent were also added to all formulations.

The concentrate preparations were evaluated for two qualities: 
The stability of the preparation and the properties of the film formed. 
The stability tests included viscosity measurements, color, odor, emul
sion creaming, and mold growth. The period of observation lasted 
9-10 months. The film properties were evaluated by studying the 
drying time of the film, the tackiness of the film, the film strength, the 
resistance of the film to water, and the ease with which the film could 
be moved. To determine the film properties the concentrate was ap
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plied directly on either the back of the hand or on Petri dishes. Despite 
the subjective nature of the tests, sufficient differences were noted to 
allow for differentiation of the preparations.

In the following discussion of the preparations, the procedure and 
results are considered in reference to individual resins.

Polyvinyl Alcohols

The film-forming properties and preparation of aqueous solutions 
of polyvinyl alcohols are discussed in detail in technical bulletins and 
in Part I (4). From the experimental data obtained from the prepara
tion of thirty polyvinyl alcohol concentrates the following was observed:

1. Polyvinyl alcohol rapidly combines with polyethylene glycol to 
form a gel.

2. Glycerin and sorbitol delay the drying time.
3. Propylene glycol increases the film strength.
4. Triethanolamine markedly increases the viscosity of the con

centrate.
5. Formaldehyde solution USP was the best plasticizer. It has no 

effect on viscosity, shortens the drying time of the film, improves 
film strength, and prolongs adhering time. Optimum concen
tration of formaldehyde as a plasticizer for polyvinyl alcohol was 
1.6-3.2% (v/v) of the resin concentration.

As no free formaldehyde could be detected in the formulations, it 
was considered to be bound with the polyvinyl alcohol. However, 
despite the low concentration used and the absence of free formaldehyde, 
it is realized that the material has potential sensitizing properties and 
should be carefully tested.

Polyvinyl A cetate

Unlike polyvinyl alcohol, polyvinyl acetate is not water soluble. 
Commercial products, such as Gelva”* aqueous emulsions, are available 
which form clear continuous films at room temperature. Gelva emul
sions containing 54.5% of solids were readily diluted with water but 
were not stable for extended periods of time.

* G e lv a , a p r o d u c t  o f  S h a w fiiiga n  R e s in s  C o r p o r a t io n , S p rin g fie ld , M a ss .
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Polyvinylpyrrolidone and Copolymers
Polyvinylpyrrolidone (PVP) was too soluble in water to prepare 

films with water resistance. The PVP/vinyl acetate copolymers had 
less water solubility but still produced films with low water resistance. 
It was also noted that, in many cases, the tackiness of a PVP film was 
increased by plasticizers.

Polyvinyl Methyl Ether and Copolymer
The low molecular weight grades of polyvinyl methyl ether pro

duced very sticky solutions with water. Therefore they were not 
suitable for the preparation of a film-forming concentrate. Polyvinyl 
methyl ether maleic anhydride copolymers, Gantrez AN®,* have good 
adhesive properties. However, films prepared with Gantrez AN alone 
were brittle, and those prepared with plasticizers were tacky and lacked 
strength sufficient to meet bandage requirements.

Acrylic Polymers
Acrylic polymers include polyacrylic acid, polymethacrylic acid, 

their salts, and copolymers of acrylic acid and methacrylic acid with 
other monomers. One specific feature of these resins is that the vis
cosity of their water solutions is affected by the pH, the degree of 
ionization of the resins, the kind and amount of counterion, the con
centration of the polymer in solution, and the molecular arrangement 
of the resins. Rhoplex"! resins thicken when the pH is increased and 
produce films which are generally sticky. The excellent strength and 
water-resistance of the film prepared from acrylic polymers indicate a 
good prospect for further study of concentrates containing some of these 
materials. The odors of these materials can be partially masked by the 
use of various cover odors.

Ethylene Oxide Polymers
The very high molecular weight (20,000 to 7,000,000) ethylene oxide 

polymers, Polyox,1,1 J are a fairly new class of synthetic water-soluble 
resins. Strong agitation during the preparation of aqueous solutions

* G a n tre z  A N , a p r o d u c t  o f  G en era l A n ilin e  an d  F ilm  C o rp o ra t io n , N e w  Y o r k , N . V . 
t  R h o p le x , a p r o d u c t  o f  th e  R o h m  a n d  H a a s  C o m p a n y , P h ila d e lp h ia , P a. 
t  P o ly o x , a  p r o d u c t  o f  U n io n  C a r b id e  C h e m ica ls  C o r p o r a t io n , N ew  Y o r k , N . V .
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T A B L E  I

S u m m a ry  o f  A e ro so l C o n ce n tra te  E v a lu a tio n s

R e s in S tren gth F le x ib il ity
A d h e re n ce

(h rs .) T  ack in ess
W a te r

R e s is ta n ce

P o ly v in y l  a lc o h o l F a ir G o o d 1 -5 N o n e P o o r
P o ly v in y l  a ce ta te F a ir F a ir > 2 4 N on e G o o d
P o ly v in y lp y r ro l id o n e P o o r P o o r 1 5 -2 4 T a c k y  or  

b r it t le
P o o r

P o ly v in y lp y r r o l id o n e /v in y l P o o r P o o r 1 5 -2 4 N o n e P o o r
a ce ta te

P o ly v in y l  m e th y l e t h e r / P o o r P o o r > 2 4 T a c k y G o o d
m a le ic  a n h y d r id e

A c r y l ic  p o ly m e r G o o d E x ce lle n t > 2 4 T a c k y G o o d
E th y le n e  o x id e  p o ly m e r P o o r G o o d 1 5 -2 0 N o n e P o o r
P o ly v in y l  a lc o h o l /a c r y l ic G o o d E x ce lle n t > 2 4 S lig h tly E x ce lle n t

p o ly m e r
P o ly v in y l  a ce  t a te /a e r y  lie G o o d G o o d > 2 4 N o n e E x ce lle n t

p o ly m e r

T A B L E  II

F o rm u la tio n s  o f  C o n ce n tra te s  C o n ta in in g  A c r y l ic  P o ly m e r s  a n d  P o ly v in y l  A lc o h o l  o r
P o ly v in y l  A c e ta t e “

P o ly v in y l
P o ly v in y l
A c e ta te

-------- A c r y l ic  P o ly m e r s 6--------• A lc o h o l (5 4 .5 % P la stic izer
4 6 % 3 8 % (E lv a n o l G e lv a (F o r m a l-

F o rm u la  N o . R h o p le x  B -5 R h o p le x  B -8 5 5 1 -0 5 ) ' T S -7 1 )6 d eh  y  d e )

74-1 8 5  m l. 10 m l. 5 .7  g. 2 . 3  m l.
76 -2 8 5  m l. 10 m l. 1 1 .4  g. 4 .6  m l.
79 -3 8 5  m l. 10 m l. 21 m l. 2 .3  m l.
81 -4 8 5  m l. 10 m l. 3 0  m l. 5 .0  m l.

“ S u ffic ien t  s o lv e n t  w a s  a d d e d  to  m a k e  142 m l.
6 F o r  id e n t ifica t io n  o f  c o m m e rc ia l  p r o d u c ts , see te x t . 
c E lv a n o l, a  p r o d u c t  o f  E . I. d u  P o n t , W ilm in g to n , D e la w a re .

may cause cleavage of the linear polymer. A slow permanent loss of 
viscosity occurred, and a white precipitate developed on aging of con
centrates prepared with these resins.

The evaluation results of films obtained from various water-soluble 
resins are summarized in Table I. The viscosities and the drying times 
of the preparations do not appear, as they are dependent upon the con
centration of the resins and can usually be controlled. From this table 
it is apparent that a concentrate prepared with a single resin cannot 
meet all of the requirements of a spray-on bandage, but mixtures of
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either polyvinyl alcohol with acrylic polymer or of polyvinyl acetate 
with acrylic polymer gave concentrates with most of the desirable char
acteristics. Examples of these formulations are given in Table II. 
In general, the preparation of these formulations was best accomplished 
by first warming the aqueous solvent system to 60 °C and adding the 
polyvinyl alcohol powder slowly with gentle stirring. The solution was

T A B L E  I I I

F o rm u la t io n  an d  E v a lu a tio n  o f  S p ra y -o n  B a n d a g e s “

A e ro so l N o . 10-1 13-2 14-3 15-4 16-5

C o n ce n tra te  fo rm u la  N o . 74-1 74-1 81 -4 81 -4 81 -4
( %  b y  w t .) 3 8 . 5 % 3 8 . 5 % 5 4 % 4 3 .8 % 4 1 .8 %

E th y l a lc o h o l ( %  b y  w t .) 3 1 - 1 % 3 1 .1 % 3 6 % 2 6 % 2 8 %
P lu ro n ic  L -61 10 d ro p s 10 d ro p s 10 d ro p s
C h lo r o fo r m  ( %  b y  w t .) 1 . 4 % 1 . 4 %
O c ty l a lc o h o l 10 d ro p s
P ro p e lla n ts  1 2 /1 1 4 2 0 :8 0 2 0 :8 0 5 7 :4 3 2 0 :8 0 2 0 :8 0

( % b y  w t .) CO O 3 0 % 1 0 % 3 0 % 3 0 %
S p ra y  ch a ra c te r Q u ick - Q u ick - S trea m U n sta b le Q u ick -

b re a k in g b rea k in g foa m b re a k in g
fo a m fo a m fo a m

F ilm  d ry in g  t im e 10 m in . 10 m in . 10 m in . 15 m in . 10 m in .
S ta b ility G o o d G o o d P o o r G o o d P o o r

“ T h e  d e v e lo p m e n t  o f  a e roso ls  in th is  s tu d y  in v o lv e d  th e  use  o f  p la s t ic -c o a te d  g lass  c o n 
ta in ers  o f  8 0  m l. c a p a c ity  w ith  P re c is io n  sta n d a rd  v a lv e s  w ith  a  fo a m  h ea d . A e ro s o ls  w ere 
p ressu re -filled .

cooled, and the plasticizer was added. The mixture was then added in 
small portions with thorough mixing to the Rhoplex emulsion system. 
The defoaming agents in the aerosol product, to be described later, were 
added last.

Formulation and Evaluation of Aerosols
Since all satisfactory concentrates were o/w  emulsions, the expected 

aerosol was destined to be a foam spray, preferably a quick-breaking 
foam spray. Thus, modifications of the basic concentrate formulation 
were necessary with the addition of foam breaking agents.

Aqueous alcohol aerosol foams have been extensively studied in 
recent years (5). For a spray bandage it was not desirable to have a 
high concentration of alcohol as it would enhance penetration of the 
material through the skin and would irritate mucous membranes or 
abraded skin. Other agents used to increase foam breaking were chloro
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form, octyl alcohol, and nonionic surface active agents, such as the 
Pluronics“.* Examples of formulations of spray-on bandages and their 
evaluation are given in Table III.

One of the serious drawbacks of a quick-breaking foam spray was the 
excessive amount of material present on application. Too much spray 
delayed the drying time of the bandage, for the outer layer of spray 
dried fast, and the film formed delayed further drying beneath it. Too 
much spray also caused a problem in holding the concentrate to the 
desired sprayed area after the foam broke. This necessitated experi
mentation with various propellants and valves. Some of the packaging 
changes which were investigated included the use of a dip-tube of narrow 
inside diameter, a modified foam head on the valve, and a mechanical 
breakup valve. None of these changes from a Precision standard valve f 
provided the desired spray pattern. These changes in the aerosol pack
age are still under investigation.

Animal Testing of Spray-on Bandage

A limited number of rabbit skin tests on normal and abraded skin of 
aerosol No. 13-2 were carried out. The spray-on bandage did not show 
any irritation or toxic reaction. There was no significant difference in 
healing time of abraded skin with or without the bandage. It was also 
noted that neutral or acidic drugs such as phenylmercuric nitrate, al- 
lantoin, or bacitracin were compatible with the bandage formulation.

S u m m a r y

The development of a spray-on bandage with water-soluble resins 
has been attempted. The main drawback of such a product was the 
relatively long drying time of the film under the conditions of spray 
control employed. The best aerosols developed in this study are de
scribed in Table III. Formulations containing a mixture of polyvinyl 
alcohol and either polyvinyl acetate or acrylic resins were found to pro
duce the best film-forming concentrate.

(Received August 20, 1965)

* P lu ro n ic , a  p r o d u c t  o f  W y a n d o tt e  C h e m ica ls  C o r p o r a t io n , W y a n d o t t e , M ich . 
I  P re c is io n  V a lv e  C o r p o r a t io n , Y o n k e rs , N . Y .
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S y n o p s is — In  re ce n t y e a rs  th ere  has been  in crea s in g  u se  o f  g e rm ic id e s  in  soa p s , d e te rg e n ts , 
a n d  co s m e t ic  p ro d u c ts  t o  p ro v id e  s ig n ifica n t b en e fits  in th e  c o n t ro l  o f  o d o r  a n d  m in o r  s e c o n d 
a ry  in fe c t io n s . E v e n  th o u g h  these  a g en ts  are ca re fu lly  screen ed  fo r  sa fe ty  a n d  e ffe ct iv e n e ss , 
an  o c ca s io n a l on e  w h ich  rea ch es  th e  m ass m a r k e t  is fo u n d  to  be  a m a rg in a l sen sitizer th a t  
e s ca p e d  d e te c t io n  in a n im a l tests  a n d  lim ite d  h u m a n  p a n e l stud ies.

A  g u in e a  p ig  assay  p ro ce d u re  is d e scr ib e d  w h ich  m easu res th e  p h o to se n s it iz in g  p o te n tia l  
o f  t o p ic a l g e rm ic id e s . D a ta  are p resen ted  re la tin g  th e  p h o to se n s it iz in g  a n d  cro ss  p h o t o 
sen sitiz in g  a c t iv it ie s  o f  co m m e rc ia l  g erm ic id es , viz., b isp h e n o lics , h a lo g e n a te d  sa licy la n ilid es , 
a n d  h a lo g e n a te d  ca rb a n ilid e s . T e tra c h lo ro s a licy la n ilid e  a n d , to  a lesser d egree , b ith io n o l 
are o b se r v e d  to  b e  p h o to se n s it ize rs . T h e  sig n ifica n ce  o f  th ese  fin d in gs  an d  resu lts  on  o th e r  
g e rm ic id e s  in  p re d ic t in g  th e  a c c e p ta b ilit y  o f  a to p ic a l a g e n t in  soap s a n d  co sm e tic s  is d is 
cu ssed .

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

Photodermatitis is a phenomenon that has been known for many 
years. As far back as 1897, Stowers (1) described a case of skin eruption 
due to exposure to sunlight after contact with wild parsnips. Derma
titis in some individuals following use of eau de Cologne and exposure 
to sunlight was found to be due to certain essential oils—oil of bergamot 
being chiefly responsible. Klaber (2) coined the name phytophoto
dermatitis for the skin condition resulting from contact with certain

* L e v e r  B ro th e rs  C o ., R e se a rch  C e n te r , E d g e w a te r , N . J.
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plants or their extracts followed by sun exposure. Some of the plants 
implicated in addition to wild parsnips are carrots, pink rot celery, 
persian lime, fig, buttercup, lady slippers, and many others. More 
recently, certain drugs and cosmetic ingredients have been reported to 
have photosensitizing effects on some individuals. Included are the 
sulfonamides, coal tar and derivatives, psoralens, and the phenothiazine 
drugs. Among the cosmetic ingredients implicated are lipstick dyes 
and sun-screening agents. Price gave an excellent review of photocon
tact dermatitis (3). Certain germicides have been reported to be photo
sensitizers, and one in particular, tetrachlorosalicylanilide, has received 
considerable notoriety (4-7). Unlike therapeutic agents, where a certain 
amount of risk may be justified to achieve cure, agents such as germicides 
for use in cosmetic and soap products must be carefully and thoroughly 
screened so as to avoid undesirable skin reactions. However, to find 
useful agents that provide effectiveness with safety for 100 per cent of 
the population is quite impossible when one considers the wide range in 
the biologic response of man.

Many factors are involved in trying to predict how skin will react to 
a topical agent. Some of the principal ones are:

1. Toxicity of the material.
2. Its allergic potency.
3. Concentration of the active ingredient.
4. Frequency and duration of use.
5. Nature of vehicle employed.
6. Environmental factors—temperature, relative humidity, and sun

light.
7. Sensitivity of the individual—genetic factor.

The problem of ascertaining the irritation potential of most agents, 
both primary irritants and sensitizers, is not a formidable one. Stand
ard toxicological procedures which have proved useful are described in 
the FDA sponsored book on methods for safety evaluation of chemicals 
(8). Agents capable of inducing skin reactions in 1 in 100 or even 1 in 
1000 subjects are readily detected in such tests, but it becomes increas
ingly difficult to predict the irritation or sensitization potential of a 
preparation causing skin reaction in 1 in 10,000 or even 1 in 100,000. 
This is particularly true for topical agents having weak photosensitizing 
properties. It is this particular type of agent that concerns those who 
are responsible for passing on the safety of soaps and cosmetics that are 
used by millions of people. A photosensitizing response occurring in
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more than 1 in 10,000 is not acceptable from a safety or business point 
of view. An incidence of 1 in 100,000 or less is the desirable goal for such 
products.

This report will be limited to a discussion of topical germicides for 
use in soaps and cosmetic products and to a description of a new lab
oratory procedure for assessing photosensitizing potential of topical 
agents on guinea pigs.

T o p i c a l  G e r m i c i d e s

Topical germicides to be fully acceptable for use in soaps and 
cosmetics must have the following properties:

1. Effectiveness against skin bacteria at low concentrations.
2. Substantivity to skin.
3. Compatibility with vehicles.
4. Stability to light and heat.
5. Activity in presence of soil.
(i. Safety—not a primary irritant, sensitizer, or photosensitizer.

The following topical germicides have received the greatest 
attention:

1. 2,2'-methylenebis (3,4,6-trichlorophenol) (Hexachlorophene)
2. 3,4',5-Tribromosalicylanilide (TBS)
3. 3,4,4,-triehlorocarbanilide (TCC)
4. 2,2'-thiobis (4,6-dichlorophenol) (Bithionol)
5. 3,3',4',5-tetrachlorosalieylanilide (TCSA)

Tetrachlorosalicylanilide (TCSA), a germicide used in soaps, has 
been reported both in England and the United States to be a photo
sensitizer and has been promptly withdrawn from the market. This is 
an example of a biological agent that has passed conventional toxicolog
ical screening tests but was found to cause adverse skin reactions in some 
consumers after market introduction of soap containing TCSA. Bi
thionol has experienced similar difficulties but to a lesser degree and 
affecting a much smaller segment of the population. Jillson and 
Baughman (9, 10) reported on the photosensitizing action of bithionol on 
subjects characterized as persistent light reactors (PLR). Both TCSA- 
and bithionol-sensitized subjects were reported to be cross photosensi
tized, in some instances, to germicides like hexachlorophene and certain 
polybrominated salicylanilides.



In view of these unexpected incidents of photosensitization by some 
germicides, it has become very evident that an animal assay procedure 
to screen out weak photosensitizers would be a valuable aid in the con
tinuing search for safe and effective topical agents for use in soaps and 
cosmetics. Such a procedure has been developed.

The guinea pig is the animal of choice for studying sensitization 
phenomena, and it has proved to be useful for checking out potential 
photosensitizers. The key to this procedure is to apply the test agent 
under “ abuse” conditions. Solvents are used that have the effect of 
altering the skin defenses, thus making the guinea pig more vulnerable 
to the action of irritants. Three major skin defenses that provide pro
tection against environmental stress, both physical and chemical, are
(a) the skin barrier in the stratum corneum; (b) the water binding 
capacity of the stratum corneum; and (c) the buffering capacity of the 
skin. It is believed that the normal subject is capable of effectively 
combating weak irritants that come in contact with the skin, but the 
hypersensitive person is prone to react to low-order irritants because of 
poor skin defenses. The test procedure to be described is, therefore, 
based on the concept that the test animal should be exposed to the 
topical agent under conditions of stress that undermine the skin defenses. 
This is accomplished by administering the test material in organic sol
vents known to reduce barrier efficiency, water binding capacity, and 
buffering capacity.

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

P o t e n t i a l  o f  T o p i c a l  A g e n t s  o n  G u i n e a  P i g  S k i n

This test is comprised of two stages with an optional third stage.

1st Stage

Young adult guinea pigs, usually six to a group, are shaven with 
electric clippers on the upper dorsal area (cervical region). To this site 
is applied 0.05 ml. of a 2% solution of the test agent in absolute alcohol. 
This is repeated daily for a total of five applications. After each applica
tion the guinea pigs are ultraviolet-irradiated for 15 minutes, employing 
a Sun Lamp (GE or Westinghouse) from a distance of 18 in. The 
animals for this exposure are contained in a box with dimensions 15% X 
13J  ̂ and 8 in. high. Skin readings for evidence of erythema are made 
24 hours after each application as follows:
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0 = no erythema
1 = pink erythema

2 = red erythema
3 = erythema and trauma

No erythema is evident in the first stage except for strong photosensi
tizers when erythema may appear after the third application.

After a rest period of 7-10 days, during which time the treated skin 
is restored to normal appearance, one or two challenge applications of
0.05 ml. of a 0.1% solution of the test agent in olive oil is applied. 
Ultraviolet irradiation is administered for 15 minutes, and on the fol
lowing day skin readings are taken. A relatively strong photosensitizer 
will give readings of 2 and 3. If the erythema is marginal, it is desirable 
to repeat the challenge with the test agent in the vehicle for which it 
is intended, such as soap.

Guinea pigs photosensitized to a test agent are shaven in the flank 
areas and treated with 0.1-0.2% of the test agent in an 8% soap solution 
once daily for a total of three applications. The solutions are applied 
by means of gauze patches (6 ply) kept in contact with the skin for 1 
hour. The guinea pigs are immobilized on a board by means of tape. 
Ultraviolet irradiation for 15 minutes follows each application. Skin 
readings are taken 24 hours after each treatment. Erythema develop
ment indicates photosensitization. A control soap solution without the 
test agent is applied on the opposite flank. When slight erythema de
velops on the control side, the test side must show a more intense 
erythema to establish photosensitization.

Photosensitization data are given in Table I in a typical experiment 
in which the photosensitizing action of TCSA is compared with that 
shown by several other halogenated salicylanilides. Of particular in
terest is the negative response obtained for 3,4',5-tribromosalicylanilide 
(TBS).* This agent has been widely used in soaps and detergents for 
more than eight years. The chlorinated salicylanilides cause more photo
sensitizing reaction than the brominated analogs.

In a study of the cross photosensitizing potential of germicides, 
TCSA-photosensitized guinea pigs, after a suitable period to allow the

2nd Stage

3rd Stage (Optional)

R e s u l t s

T e m a s e p t  I I ,  m a n u fa c tu re d  b y  F in e  O rg a n ics , L o d i , N , J ,
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skin to return to normal appearance, were shaven again in the neck 
region and treated with 0.05 ml. of 0.1% test agent in olive oil, followed 
by u.v.-irradiation, as described previously. The next day, skin readings 
were taken. Cross photosensitization data are given in Table II for

T A B L E  I

R e la t iv e  P h o to se n s it iz in g  E ffe c ts  o f  T C S A  a n d  O th er  H a lo g e n a te d  S a licy la n id e s  (G u in e a

P ig  S k in  R e a d in g s )“

1% in A b s o lu te  A lc o h o l , 0 .2 %  in  0 .5 %  in 8 %  S oa p
1st S ta g e  O liv e  O il S o lu t io n  R e -ch a lle n g e

(d a y s )  C h a llen g e  (d a y s )

1 2  3  4  5 1 2  1 2  3

3 ,3  '4  ',5 -T  e tra ch lo ro 0 0 0 2 2 2 3 i 2 2 -3
3 ',4 ',5 -T r i c h lo r o 0 0 0 1 1 2 2 i 2 2 - 3
3 ' ,4 '-D ic h lo r o -5 -b r o m o 0 0 0 0 si. 1 1 0 -s l . si. 1
3 ,5 -D ib r o m o -3 ',4 '-d ic h lo r 0 0 0 0 si. 0 0 0 -s l . 1 1 -2
3 ,4  ' ,5 -T  r ib r o m o -3  '-m e th y l 0 0 0 0 0 0 si. 0 -s l . si.—1 1 -2
3 ,4 ',5 -T r ib r o m o 0 0 0 0 0 0 si. 0 0 0

° Skin readings: 0 =  n o  e ry th e m a , si. =  p a t c h y  p in k , 1 =  p in k  e ry th e m a , 2 =  re d  e r y 
th e m a , a n d  3 =  e ry th e m a  an d  tra u m a.

S u b stitu e n ts  on 
S a licy la n ilid e  

R in g

T A B L E  II

S en sit iz in g  a n d  P h o to se n s it iz in g  P o te n tia l o f  T o p ic a l  G e rm ic id e s

S kin  R esp o n se

S en sitiz in g  
P o te n tia l 

(L a n d s te in e r - 
J a co b s  T e s t )

P h o to se n s it iz in g  P o te n tia l

G u in e a  P igs w ith  
N o  H is to r y  o f  

P h o to se n s it iza tio n

G u in e a  P igs 
P h o to se n s it ize d  

to  T C S A

3 ,3 ',4 ',5 -T e tr a c h lo r o s a lic y la n ilid e
(T C S A ) N e g a t iv e S tro n g  p o s it iv e

3 ,4 ',5 -T r ib r o m o s a lic y la n ilid e  (T B S ) N e g a tiv e N e g a t iv e N e g a t iv e
B ith io n o l N eg a tive P o s itiv e P o s it iv e
T r ic h lo ro c a rb a n ilid e  ( T C C ) N e g a t iv e N e g a t iv e N e g a t iv e
H e x a ch lo ro p h e n e  ( G - 11 ) N e g a tiv e N e g a t iv e * W e a k  p o s it iv e

* E r y th e m a  d e v e lo p s  in b o th  stages , in d ic a t in g  p h o t o t o x ic  e ffe c t , n o t  p h o to se n s it iz a tio n .

hexachlorophene, bithionol, TCC, and TBS. Also presented in the way 
of comparison are data on sensitization potential (Landsteiner-Jacobs 
procedure) and photosensitization. It can be observed that bithionol 
and, to a lesser degree, hexachlorophene showed some cross photosensi
tizing action when studied on TCSA-sensitized guinea pigs. TBS and 
TCC were without effect in this cross photosensitization study.
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The effect of hexaehlorophene as a cross photosensitizer to TCSA- 
sensitized animals is observed only when it is applied in olive oil. No 
cross photosensitization was noted for hexaehlorophene when applied in 
alcohol or in soap solution. Thus, the importance of the vehicle 
in the evaluation of the safety of a topical agent should not be 
neglected.

In the standard Landsteiner-Jacobs Test (8), wherein a series of 
intradermal injections of the test agent is given, the results indicated 
that none of the germicides tested were sensitizers in the classic sense.

D i s c u s s i o n  a n d  C o n c l u s i o n s

1. A guinea pig test for assessing photosensitizing and cross photo
sensitizing potential of topical germicides is described. Results confirm, 
in guinea pigs, reports on the photosensitizing action of TCSA and bi- 
thionol in humans. The test procedure employs guinea pigs that are 
subjected to repeat insult with the test material in two solvents—abso
lute alcohol and olive oil -both having the effect of reducing the skin 
resistance to toxicants and increasing the reactivity of the skin to such 
agents.

2. TBS despite its structural relationship to TCSA is neither a 
photosensitizer nor a cross photosensitizer. TCC also is free of such 
action. Reports by Wilkinson that TBS was found to be a cross photo
sensitizer when tested on TCSA-sensitized human subjects (4) may be 
explained by the likelihood that the TBS sample employed by Wilkinson 
contained such isomers as tetrabromosalieylanilide, which has been 
found to be a photosensitizer. The need for TBS free of the tetrabrom 
contaminant is quite apparent.

3. Hexaehlorophene is not a photosensitizer but has been shown to 
be a mild cross photosensitizer when tested on TCSA-photosensitized 
guinea pigs. The practical significance of this finding can be questioned 
in view of the severity of the testing conditions. However, this observa
tion is of interest in the light of findings reported by Baughman (10), in 
this country, and the English workers that TCSA-sensitized subjects 
may, on occasion, react to hexaehlorophene.

4. The described guinea pig photosensitization test should prove 
valuable in the primary screening of topical agents for photosensitizing 
potential. It is important to point out that, before deciding on the 
practical significance of marginal photosensitizers, tests should be ex
tended to the study of the action of the test material in the vehicle for 
which it is intended (Stage 3 of the test procedure described).
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5. If the results of the guinea pig photosensitization test and the 
Landsteiner-Jacobs test are both negative, the test material probably 
can be tested on humans with good assurance that no photosensitization 
problem will develop. If an agent passes both tests but shows cross 
photosensitizing activity, additional tests on the preparation in the 
intended vehicle should be conducted.

(Received October 8, 1965)
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and  C osm etics, T h e  A sso c ia t io n  o f  F o o d  a n d  D ru g  O fficia ls  o f  th e  U n ite d  S ta tes , A u s t in , 
T e x . (1 9 5 9 ) .

(9 )  J illson , O . F ., and  B a u g h m a n , R . D ., A rch . D erm a to l., 8 8 , 409 (1 9 6 3 ) .
(1 0 )  B a u g h m a n , R . D ., A rch . D erm a tol., 90, 153 (1 9 6 4 ) .



Book Reviews

T h e  C h e m ic a l  F o r m u l a r y , V o l 
u m e  X II , edited b y  H. Bennett, 
Chemical Publishing Co., Inc., New 
York. 1965. 502 pages, indexed.
Price $8.00.

This volume is the twelfth of a 
series representing a compilation of 
formulas for chemical com pounding 
and treatment. W ith the exception 
of the introduction, all formulas are 
new and not repetitious of previous 
volumes, and for this the author is 
to be commended.

The series was designed to aid 
the inexperienced in getting started 
in new fields, and for this reason the 
introduction, which is a chapter on 
procedure, has been repeated in 
each volume. It appears to this 
writer that a modernization of the 
introduction is in order. Since for
mulas for aerosols are given, a dis
cussion of their com pounding would 
be desirable. Also, the author al
lotted considerable space to the units 
used in formulas but neglected to 
point out that formulas are often 
written with some ingredients stated 
by weight and others stated by  v o l
ume.

The formulas, in general, are good, 
although sometimes superfluous. 
There are a few errors. For ex

ample, Aerosol Shave Cream No. 1 
specifies use o f trichlorom onofluoro- 
methane, a propellent which cannot 
be used in the presence of water.

The book is recommended for the 
beginner, but not for the experienced 
form ulator.— W . R . N e t z b a n d t ,
Lever Bros. Co.

C o m p r e h e n s iv e  B i o c h e m is t r y , V o l 
u m e  6, L ip id s  a n d  A m in o  A c id s  
a n d  R e l a t e d  C o m p o u n d s , edited by 
M arcel Florkin and Elmer H. Stotz, 
Elsevier Publishing Co., Amsterdam, 
London, New York. 1965. 323
pages, indexed. Price $17.

This rather nonhomogeneous v o l
ume contains nine chapters prepared 
by different authors. As a result 
of its diversity, this book is of con 
siderable interest and holds the read
er’s attention.

The three chapters on lipids cover 
the subjects of fatty  acids, alcohols, 
waxes, neutral fats and oils, and 
phospho- and glycolipids. M ost of 
this material is concerned with the 
chemistry and the physicochemical 
description of a broad variety of 
lipids. A lm ost no attem pt is made 
to discuss the im portant physiologi
cal functions which these lipids per-
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form in biological systems. The 
second half of this volume is con 
cerned with nitrogen-containing com 
pounds of biochemical interest. The 
two m ajor chapters in this portion 
are devoted to the chemistry and 
description of amino acids and nitro
genous bases. Four accessory chap
ters discuss the chemistry of melanins, 
the synthesis of peptides, capsular 
polypeptides, and the synthesis of 
bacterial polypeptides. The emphasis, 
again, is strictly on the chemistry of 
these materials and not on their 
physiological properties.

There can be little doubt about 
the fact that this volum e is an ex
cellent introduction and description 
of the innumerable chemical entities 
which can be found in biological 
systems. Despite omissions (e.g., the 
chemistry of the disulfide bond in 
cystine is not discussed; the prosta
glandins are not mentioned ; and 
lipofuscin is ignored), this volum e 
still deserves study. It should prove 
to be a valuable desk reference or 
dictionary to hundreds of diverse 
chemicals which are of biological 
interest.— M . M . R i e g e r , Warner- 
Lambert Research Institute.



they said it couldn’t be done... but

WE’VE DONE IT!
N ow , for the first time, thanks to the efforts 

o f our Research Laboratories, we offer you  
practical, long-lasting and com pletely  effec
tive masking agents for:

ISOPROPYL ALCOHOL 
THIOGLYCOLIC ACID • AMMONIA
N ot only do our new products effectively 

odor-m ask the chem ical odors but they also

add their ow n pleasant fragrance to your 
products.

We adm it this is alm ost too  good  to believe 
—so we invite you  to send for free samples for 
your ow n tests! W rite us today (on  your com 
pany letterhead, p lease). Specify  whether 
y o u  w an t sam ples for  Iso p ro p y l A lco h o l, 
T h ioglycolic  A cid , or Amm onia.

P. R O B E R TE T, Inc. 37 West 65th Street. New York, NY. 10023 - Tel: 873-6400

LOCAL MANUFACTURING FACILITIES: New York City •  Mexico City • Säo Paulo •  Buenos Aires • Keciborlu •  Grasse • Reus



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

1. U n i fo rm  P u r i ty
2. U n i fo rm  Texture

3. U n i fo rm  W hiteness
Behind it is the reputation and integrity of 

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

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

BEEHIVE BRAND
/ 3 je j£ & w in 7 u T C

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

Write us about, your beeswax problems.
NEW YORK 10 

300 Park Ave. So.
CHICAGO 6 

162 N. Franklin St.

BOSTON 9 
71 Broad St.

LOS ANGELES 15 
952-4 S. Flower St.
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