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ro r co ld  w a v e  lotions 
and d e p ila to rie s  u s e

E vans 
T hioglyco late
nade from uniform and 
iigh quality vacuum distilled 
rHIOGLYCOLIC ACID...
iVANS THIOGLYCOLATES can help you obtain 
tree important advantages for your cold permanent? 
/ave and depilatory formulations: (1) uniformity,
2) purity, (3) high quality. Get additional information 
'om EVANS technical service specialists in the 
eld of hair chemistry.

EVANS SPECIALIZES IN COMPOUNDS FOR 
COLD WAVE LOTIONS (PERMS)

Emulsifier K-700—a lanolin clouding agent 
for PERMS containing wetting agents and 
conditioning oils.
PERM Neutralizers
1. Neutralizer powder K-140 will produce a 

rich creamy viscous penetrating neutra
lizer with hair conditioning action when 
mixed with water.

2. Neutralizer powder K-938 is similar to neu
tralizer powder K-140 except it will be 
non-viscous instead of viscous.

3. Neutralizer K-126 a powder packed in foil 
envelopes. Each envelope when mixed

1. Booster K-124 when mixed with sodium 
bromate and water will give a viscous 
PERM neutralizer.

2. Booster K-527 when mixed with sodium 
bromate and water will give a non-viscous 
PERM neutralizer.

with four ounces of water will produce a 
viscous on-the-rod neutralizer.

4. High Speed Neutralizer containing sodium 
perborate monohydrate as the active in
gredient is available either in foil enve
lopes or bult powder.

Neutralizer Boosters

EVANS SPECIALIZES IN COMPOUNDS FOR
DEPILATORIES

Evanol—a specially blended compound for use as a stabilized 
cream base or aerosol base.

Write for samples and data sheets:

C H e m e n c s ,  irvc.
90 Tokeneke Road, Darien, Connecticut D6820 

Phone: 203-655-8741 • Cable: EVANSCHEM • TWX: 710-457-3356
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bismuth oxychloride with 
BI-LITE* pigments from Mallinckrodt

B I -L I T E  p i g m e n t s  a r e  b i s m u t h  o x y c h l o r i d e  o n  m i c a .  T h e y  g i v e  a d e e p  s a t i n y  

p e a r l e s c e n c e .  U s e  t h e m  a l o n e ,  o r  in  c o m b i n a t i o n  w ith  o t h e r  p e a r l e s c e n t s  t o  s t r i k e  

a  b a l a n c e  o f  p e a r l e s c e n c e  a n d  c o s t .

BI-LITE 20™—An all-purpose pigment with high 
transparency and excellent pearlescence. Used 
in all types of cosmetic products.
BI-LITE ULTRAWHITE™—A very opaque pig
ment developed for applications where both 
high pearlescence and opacity are required.
BI-LITE ULTRAPRESS1—A pigment specifically 
developed for use in pressed powder formula

tions. Mallinckrodt research has been able to 
overcome many of the problems of pressing 
mica-coated products with BI-LITE ULTRA
PRESS pigment.
BI-LITE ULTRAPEARL™-Newest and most 
pearlescent of the BI-LITE pigments. This ver
satile pigment, which provides the optimum 
BiOCI coating for pearlescence, can be used In 
all cosmetic formulations.

sp ec ia l n o te s  on uses:
Pressed powder—Because the compressibility of BI-LITE pigments is less than bismuth oxychloride 
(PEARL-GLO), ULTRAPRESS and ULTRAPEARL were developed. Recommended concentrations in 
pressed powders: BI-LITE 20, up to 25%. ULTRAWHITE, up to 25%. ULTRAPRESS, up to 38%. ULTRA
PEARL, up to 40%.
Creams and lotions—With a lower specific gravity than bismuth oxychloride, these pigments may be 
suspended in a thinner base.
Wax sticks and pots—BI-LITE ULTRAPEARL pigment is available dispersed in castor oil or mineral oil 
for easier formulation and manufacture.
Gels—All BI-LITE pigments are recommended for use in gels.

TYPICAL ANALYSIS:
BI-LITE 20

BI-LITE
ULTRAPEARL

BI-LITE
ULTRAPRESS

BI-LITE
ULTRAWHITE

Assay BiOCI 40% 50% 40% 35%

Assay Ti02 None None None 5%

Appearance White, pearlescent, 
free flowing powder

Same Same Same

Particle size Average 20-30 
microns: 90% 

under 44 microns

Same Average 20-40 
microns: 90% 

under 44 microns

Average 30-30 
microns: 85% 

under 44 micrcrrs

Lead 20 ppm max. 20 ppm max. 20 ppm max. 20 ppm max.

Arsenic 3 ppm max. 3 ppm max. 3 ppm max. 3 ppm max.

Microbial analysis Total count: 
100 colonies per

Same Same Same

gram maximum 
Pathogens: 
negative

M a llin cK ro d t C o sm e tic  C he m ica ls  
P.O. B o x  5 4 3 9 . S t. Lo u is , M o. 63160 
P h on e : S t. Lo u is  (31 4) 731-4141

J e rs e y  C ity  (201 ) 4 3 2 -2 5 0 0  
Los A n g e le s  (213) 583-6911

M a llin c k ro d t C anada, Ltd.
P o in te  C la ire , Q u e b e c , C anada 

M a llin c k ro d t Fa r East C o rp o ra tio n  
T okyo . Jap an

M a llin c k ro d t (U K I Ltd.
H e a th ro w  A irp o rt 
L o n d o n . E n g la nd  

B y k -M a llin c k ro d t 
C h e m isch e  P ro d u k te  G m bh .
32 4  W ese l (R h e in ), W est G e rm an y

M a llin c k ro d t C h e m ica l W orks 
N o rth  P o in t. H on g  K ong

v iû - id u n  n - ju b m o i f t T f l » ) !

¿6.0 .5.25*3

s Mallinckrodt►
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S o rb ito l i s a  
.h u m e c ta n t.

And a darn g&od one, too. It’s also 
an economical, available extender 
for glycerine and propylene glycol. 
And a great'sweetener, of course.

On its own, Lonza 70% sorbitol*- 
USP is ideal for many applications#» 
-—it is a natural product, derived 
from dextrose and hydrogen, and 
usable in any product.

To find out how your product

cap benefit from sorbitol’ŝ oitdî  
tioning properties, enlist the /  
services of Lonza’s technical karf. 
We are longtime experts in 
sorbitol and will gladly share 
our expertise.

We are also longtime 
producers of sorbitol and offer 

‘ a steady, reliable supply of 
consistent quality and purity.

/

Lonza means dependability.
t loiÀa Inc., 22-10 Rout?208, Fair law*, N. J. 07410/(201) 791-7500

t ‘ J  - i
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PARENTO

Y o u r J r a g r a n c e  s u p p lie r  m u s t p o s s e s s

C R E A T IV IT Y  a n d  E X P E R IE N C E

For over 50 successful years we have demonstrated 
our skills and knowledge.

IS N 'T  IT T IM E  W E HELPED Y O U ?

An infinite variety of fragrances, modern and traditional, for 
cosmetics—soaps—detergents-—household specialties—can
dles—sachets—Inks and other uses are at your disposal.

COMPAGNIE PARENTO
p.O. Box 220 507 5th Avenue 14812 Alma Avenue

Croton-on-Hudson, N.Y. 20520 New York, N.Y. 10017 Detroit, Mich. 48205 
tel.: 914-271-4701 tel.: 212-687-5133 tel.: 313-527-5018

2141 W. Touhy Avenue 
Chicago, III. 60645 
tel.: 212-764-8668

Canada—Great Britain—France— Mexico—Japan



iV  soluble collagen: ■ j  ^  4

Y o u ’v e  g o t  t o  r e e l  i t
to  b eliev e  i t
N e v e r  ag a in  will this b a b y 's  skin 

fe e l as so ft  a n d  cu dd ly .
B e c a u s e  as skin g row s o lder, the 

su p p ly  o f  so lu b le  c o lla g e n  is d e p le te d , 
a n d  w ith  it th e  ca p a c ity  to  retain 
vital m o istu re .

T h a t 's  w h y  w e  th ink it's su c h  a 
g o o d  i d e a j o r  y o u  to  p u t C o lla s o l. 
so lu b le  c o lla g e n , in y o u r  skin treat
m e n t p ro d u c ts .

It's like th e  sa m e  structural 
p ro te in  in a b a b y ’s skin, w ith  natural 
h igh  m o le cu la r  w eigh t. A n d  it's n o t 
c h e m ica lly  m o d if ie d .

It’ s o u r  w a y  o f  re p le n ish in g  o n  
th e  o u ts id e  w h a t th e  p r o c e s s  o f  
a g in g  is d e p le t in g  o n  th e  in side.

E x p e r im e n ts  h a v e  sh o w n  that 
skin trea ted  w ith  C o l la s o l is s m o o t h e d  
a n d  s o fte n e d .

C o lla s o l p r o v id e s  a  natural 
n o n -o c c lu s iv e  film  to  h e lp  p re v e n t 
th e  loss  o f  m o istu re  fr o m  m a tu re  skin.

C o lla s o l m a k e s  h e r  skin fe e l as so ft  
as ve lvet aga in .

B aby , y o u  n e v e r  h a d  it s o  s o ft .. .
W ell, a lm ost!

i

i
I

F o r  m o r e  in fo rm a tio n  o n  C o lla s o l, 4
C r o d a 's  h igh  activity b ra n d  o f  so lu b le  
c o lla g e n , call 2 1 2 - 6 8 3 - 3 0 8 9 /9 0 .

HCroda
51 Madison Avenue. New York. New York 10010



W e  k n o w  that the proper fragran ce  can  contribute  
to sa les  su ccess. Our p erfu m e ch em ists can  
s k illfu lly  achieve the delicate b alan ce  in  your favor.

F r a g r a n c e  p e r f e c t i o n  t h r o u g h  r e s e a r c

râ?ÏFM

Fragiance Specialists

■  f ^ r PERRY BROTHERS
VV^ >  <51-12 j Znd Avenue, JVoodside, N.Y. 11377 - (212) 932-120«



m a k e s  t h e  w o r l d  

s m e l l  b e t t e r .

T h e  r i g h t  f r a g r a n c e  c a n  m a k e  t h e  d i f f e r e n c e  
b e t w e e n  b e i n g  N u m b e r  O n e  o r  j u s t  m e - t o o .  

A  F e l t o n  f r a g r a n c e  m a k e s  a  w o r l d  o f  d i f f e r e n c e .

F e l t o n  I n t e r n a t i o n a l ,  I n c . E x e c u t i v e  O f f i c e s :  
5 9 9  J o h n s o n  A v e . ,  B r o o k l y n ,  N . Y .  1 1 2 3 7 .  
M a n u f a c t u r i n g  &  s a le s  a r o u n d  t h e  w o r l d .

A u s t r a l i a  • C a n a d a  • F r a n c e  • G r e a t  B r i t a i n  • H o n g  K o n g  • I t a l y  • J a p a n  • M e x i c o  • S p a i n  • U . S . A .  • V e n e z u e l a



As the prime producer of non-irritating balanced amphoteric surface 
active agents, Miranol has over the years developed a worldwide market for 
its many derivatives. Today, more than ever, our amphoteric surfactants 
can be found in all types of formulations from industrial cleaners, household 
products, cosmetics, perfumes, topical pharmaceuticals, shampoos, fiber 
softeners, to personal hygiene items. Call us___we may be right for you too.

660 STUWESANT AVENUE .  IRVINGTON, N. 1.07111 
} PHONE; Area Coie 201 • 399-7000

jsgents in principal cities throughout the worltf
o

THE MIRANOL CHEMICAL COMPANY, INC. 
660 STUYVESANT AVENUE • IRVINGTON, N. J. 07111

Please send information on Miranol's Surfactants 
for the following applications ..................................

NAME

TITLE

Please attach to yt>ur letterhead
L
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Vernitron hates downtime; we do everything to eliminate 
it. Proof is in our products. Designed and engineered to stand up to tough 

daily routines — without breakdown. Easy to operate without specialized 
training. Maintainable by regular personnel. And providing longest life at 

moderate initial cost, lowest long-term cost. Vernitron is quality you can see.

LOURDES 
20G CLINI-FUGE“

Does it all. Maximum capacity 6,000 
ml. Takes angle and horizontal 
rotors; operates to 5.100 rpm at 
forces to 5,100 x G. Tough, rugged 
and safe, it's people designed. With 
features that make operation a 
pleasure. The fast, efficient one: 
Lourdes 20G Clini-Fuge.

VERNITRON
STERILIZERS

Complete choice—general purpose, 
laboratory, Ethylene Oxide, combi
nation steam and Ethylene Oxide, 
and high vacuum. All have Verni- 
tron's solid construction. All meet 
or exceed ASME requirements, so 
you know they're safe. Yet all are easy 
to operate. And, with Vernitron 
Hydro-San/Therma-San Washer- 
Dryer combinations, they provide 
complete washing-drying - steriliza
tion capabilities.

VERNITRON 
HYDRO-SAN 300 

THERMA-SAN 300 
WASHER/DRYER MATCHMATES
Matched to make them easy to use. 
fast and efficient. Matched cycle 
times — a quick 9 minutes. Matched 
capacities. Matched, convenient 
work heights, so ware moves fast 
and easily from washer to dryer. 
Unique spindle racks eliminate hand 
preparation, deliver pressurized 
water directly to soil. Front access 
means space-saving mounting di
rectly against walls or furniture at 
sides and rear. Guillotine doors save 
even more space. Loads of features 
match them to your needs.

V ern itro n
J medical products, inc.

5 E m pire Bou levard, C arls tad t, New Jersey 07072
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We've pul in a  lot 
of overtime in m aking 

ourPROM ULGEN.
That's w h y 

it's a  great emulsifier.

A specialty ingredient is just about as good as the research skill 
and the technical "know-how" that goes into its production. 'Ve like to think 

that our PROMULGEN is highly favored because of the extra care 
and time we've put into its development and manufacture.

PROMULGEN is a powerful nonionic emulsifier with effective emollient 
properties— superior to fatty acid esters - resistant to hydrolvtic agents and 

high salt concentrations over a wide temperature and oH range.

Let us send you our latest Product Bulletin.

ROBINSON W A G N ER  CO., INC.
628 Waverly Avenue, Mamaroneck, N.Y. 10543 • Tel.: 914/698-8550



N o w !  A  N e w  a n d  V e r s a t i l e  

R e p l a c e m e n t  f o r  L a n o l i n  a t  L o w e r  C o s t !

A  N e w  C o s m e t i c  I n g r e d i e n t  C o n t a i n i n g  

F r e e  F a t t y  A c i d s ,  F r e e  A l c o h o l s ,  E s t e r s  a n d

H y d r o c a r b o n s  N o r m a l l y  A s s o c i a t e d  w i t h  L a n o l i n

•  Forlan “L” is Hydrophilic . . . Absorbs and 
Holds Water to the Skin by Emulsification.

•  Forlan “L” Is Pleasant to the Touch . . . 
Has Excellent Spreadabllity . . . Imparts 
Smoothness to the Skin without Tack or 
Stickiness.

•  Forlan “L” Offers a Range of Applications 
as Wide as Your Creative Imagination! ^

Although our 
replacem

to " " ; w  c"'- 0\e '

39 P SO- fe^ f s - * » eS tW 'fJ  a-o
fo t 'a°

used as an independent 
nulsifier . . .  in formulations requiring 

^viscosity as a function of time. When used in 
conjunction with other emulsifying agents, or inde
pendently at specified concentrations, the inter-facial e- 
mulsifier film formed w II cover that fraction of the 
droplet inter-face offering relatively constant emulsion 
viscosity over an extended period of time.

This versatile lanolin-replacement also assists in the 
wetting and dispersion of pigments in facial makeups, 
lipsticks and eye shadow preparations . . . helps to im
part long “ stability” .

Yes, Forlan “ L” qualitatively approximates the composi
tion of lanolin! We have prepared a number of cosmetic 
formulations to demonstrate the versatility of Forlan 
“ L” . To further substantiate the performance of this lan
olin replacement material, purified Lanolin was used as 
a control. In most cases, differences were indistinguish
able from an aesthetic or colloid standpoint. In some 

i cases, emulsion stability was improved by Forlan “ L” .

I  These formulations, as well as more detailed informa- 
A  tion on Forlan “ L” , are available on request.

I
I  \ST

9 1

in
R.I.T.A. CHEMICAL CORPORATION 
P.O. Box 556
Crystal Lake, Illinois 60014 
Telephone: (815) 455-0530 
Telex: 72-2438 
Cable Address:
RITA CRYSTAL LAKE, ILLINOIS

1ST COAST: INC.

IN CANADA:

VIVION CHEMICAL CO.
937 Bransten Rd.,
San Carlos, California 94070 
Telephone: (415) 591-8213 
2914 Leonis Street 
Vernon, California 90058 
Telephone: (213) 583-6041
BATES CHEMICAL LTD.
Toronto - Montreal - Vancouver

IN MEXICO: LABORATORIOS CEPSA S. DE R.L.
Trojes No. 76 Col.
Minerva, Mexico 13, D.F. 
Telephones: (905) 582-1964 
and 579-4730

R.I.T.A. is also represented in England, France, 
Germany, Italy, Japan and Spain.



Gordon Drive, Totowa, N.J. 0751

( J )  D R A G O C O  I N C *

Sales O ffices and Representatives: Atlanta, Boston, Chicago, Cincinnati, Los Angeles 
Overseas Plants and O ffices: Germany, Austria, France, Great Britain, Italy, Spain, 

Mexico, Australia, Japan
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BOSTON, MASS. 
6 - 1 0  JUNE 1 9 7 6

WASHINGTON, D.C. EXTENSION 
1 1 - 1 2  JUNE 1 9 7 6

BE PREPARED. M ARK THE DATE O N  YOUR CALENDAR NOW . M AKE PLANS TO ATTEND 
THE NINTH CONGRESS OF THE INTERNATIONAL FEDERATION OF SOCIETIES OF COSMETIC 
CHEMISTS AN D  PARTICIPATE IN THE CELEBRATION OF THE 200th ANNIVERSARY OF THE 
BIRTH OF THE UNITED STATES OF AMERICA.

ROOMS AND  FACILITIES HAVE BEEN RESERVED AT THE SHERATON-BOSTON HOTEL IN 
BOSTON'S MODERN PRUDENTIAL CENTER AN D  W ASHINGTON 'S  STATLER HILTON HOTEL.

AUTHORS AN D  PROSPECTIVE SPEAKERS ARE INVITED TO SUBMIT THEIR INQUIRIES FOR 
THE CONGRESS TO THE SCIENTIFIC PRO G RAM  DIRECTOR, IFSCC:

DR. JACK GOODMAN  
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She Knows You. She Doesn’t Know Us.
She's a model, and a few minutes after this picture was 
taken she was applying cosmetics in preparation for a 
TV commercial.
Cosmetics are your business, they are an essential part 
of hers, and an important part o f ours. You make them. 
She uses them. We supply white oils and petrolatums for

them. She knows your name, but she doesn’t know ours. 
But we aren't shook up about that, just so you know us. 
Penreco— a reliable supplier of quality white oils and 
petrolatums for the cosmetics industry,
Penreco, 106 S. Main St., cutler, Pa. 16001

D e n r e c o
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ARLAMOL“ E combines

Unique
emolliency

Superior 
solvent power

U n d o u b t e d l y ,  y o u ' v e  s e e n  e m o l l i e n t / s o l v e n t  c o m b i n a t i o n s  
b e f o r e .  N o t h i n g  l i k e  A R L A M O L ™  E ,  h o w e v e r .

It  p r o d u c e s  a  s u b t l e  e m o l l i e n t  f e e l  o n  t h e  s k i n  b u t  a v o i d s  
e x c e s s i v e  o i l i n e s s .

A s  a  s o l v e n t  f o r  m o s t  p e r f u m e s ,  i t  o u t p e r f o r m s  i s o p r o p y l  
m y r i s t a t e .  I t  i n d u c e s  a l c o h o l  a n d  m i n e r a l  o i l  a n d  o t h e r  u n 
t o g e t h e r n e s s  f l u i d s  t o  m i x .  W i t h  w a t e r / a l c o h o l  b l e n d s ,  i t  f o r m s  
c l e a r  s o l u t i o n s  o v e r  a  w i d e  c o n c e n t r a t i o n  r a n g e .  In  t h e  p r e s e n c e  
o f  a l k a l i e s ,  i t  i s  s t a b l e .  A n d  i t ' s  n o n v o l a t i l e .

W i t h  a l l  t h e s e  d e s i r a b l e  c h a r a c t e r i s t i c s ,  A R L A M O L  E  i s  
s t i l l  c o m p a r a t i v e l y  i n e x p e n s i v e .  S u p p l y ?  I t ' s  r e a d i l y  a v a i l a b l e  
i n  w h a t e v e r  c o m m e r c i a l  q u a n t i t i e s  y o u  n e e d .

Y o u ' r e  w e l c o m e  t o  o u r  n e w  b u l l e t i n  w i t h  g u i d e l i n e  f o r m u l a  
A s k  f o r  1 0 2 - 1 .  Y o u  c a n  h a v e  s a m p l e s ,  t o o .  W r i t e ,  o r  c a l l  m e  
a t  ( 3 0 2 )  5 7 5 - 3 5 2 1 .

W .  K .  A b b o t t  
M a r k e t i n g  M a n a g e r  
C o s m e t i c s  & P h a r m a c e u t i c a l s

ici> i ICI United States Inc.
Wilmington, Delaware 19897
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SYNOPSES FOR CARD INDEXES

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

Identification of preservatives in cosmetic products by thin-laye■ chromatography:
Clifton H. Wilson. Journal o f  th e  S o c ie ty  o f  C o s m e t ic  C h em istr  26, 75 (February 
1975)

Synopsis—A rapid, sensitive method for the identification of preservatives in cos
metics consists of extracting the cosmetic with alcohol and developing an aliquot 
of the extract on a thin-layer chromatography (tic) plate of silica gel GF254. The 
preservatives are visualized on the plate by short wavelength UV light, iodine 
vapor, and/or several indicator sprays, and identified by comparison of R,, values 
with known standards. Twenty-five preservatives were characterized by this 
method. The preservatives in nine commercial cosmetic products were identified 
by the method described. The limit of detectability is approximately 0.1—0.5 ¿ig 
on a tic plate, using a benzene-acetone solvent system.

Aerobic microflora of the outer eye area of women of Los Angeles, Calif.: John
F. McConville and David W. Anderson, Jr. J o trn a l o f  th e  S o c ie ty  o f  C o s m e tic  
C h em is ts  26, 83 (February)

Synopsis—Several reports have enumerated the microflora of used eye cosmetics. 
However, there is a paucity of literature describing the microflora of the outer 
eye area. Understanding of the microflora of the outer skin aronnd the eye should 
be useful in the development of preservative systems for eye cosmetics. The pur
pose of this paper is to contribute to the knowledge of the microflora of the outer 
eye as determined in selected subjects residing in Los Angeles, Calif.
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The absorption potential of skin: F. Meyer and J. Ziegenmeyer. jo u rn a l o f  th e  
S o cie tij  o f  C o s m e t ic  C h em is ts  26, 93 (February 1975)

Synopsis—Penetrants are defined as materials which can transport actives into 
the corium of skin and act as accelerators of absorption. Transport into the cori- 
um appears to occur in toto without any appreciable selectivity. Within the 
epidermis the penetrant evidently loses its efficacy, and transport becomes in
creasingly dependent on the active. The velocity of percutaneous absorption can 
be exceedingly high. Thus the presence of dyes in the corium or the action of 
lidocaine can be demonstrated already 15 minutes after external application. 
Differences in absorption between laboratory animals and man can be expected 
and are related, in part, to the thickness of the epidermis and the density of hair. 
Finally, it has been known for some time that diseased, damaged, or aged skin 
has an altered ability to absorb foreign materials. The behavior in the skin will, 
of course, have a major influence on capillary absorption. Depot action in the 
epithelium must also be considered since resorption can continue even after 
termination of external contact. This appears particularly important in the case of 
cosmetics since, in principle, acceleration of penetration is possible. Sometimos, 
this is desirable for an intentional “deep” action. Often, it will however be less 
desirable because the unavoidable absorption cannot be controlled. It is not cer
tain whether and to what degree penetrants or the subsequent interference with 
penetration can be used to generate meaningful effects in deeper layers of the 
skin. In principle it appears at least theoretically possible to contro. the depth of 
penetration. On the other hand, it is frequently methodologically extremely diffi
cult to describe the required parameters quantitatively. Overall, the technological 
efforts of cosmetic research should be supported more than previor sly by animal 
experimentation. This will permit an early determination whether percutaneous 
absorption of materials from cosmetic preparations can occur or can be pre
cluded.

The influence of pH, emulsifier, and accelerated ageing upon preservative re
quirements of O /W  emulsions: Gene Jacobs, S. M. Henry, and V. F. Cotty. 
Journal o f  th e  S o c ie ty  o f  C o s m e tic  C h em is ts  26, 105 (February 1975)

Synopsis—Twenty-nine individual preservatives and 16 combinations of two or 
more preservatives were tested in an anionic and a nonionic oil /water lotion, 
each of which was formulated at an acid and an alkaline pH. Minimum inhibi
tory concentrations against four representative challenge microorganisms were de
termined for the preservatives and/or combinations. Less than 35% of the pre
servatives or systems tested in lotions were effective. Anionic emulsions were 
somewhat easier to preserve than fonnulas made with nonionic emulsifiers.



/. Soc. Cosmet. Chem., 26, 75—81 (February 1975)

Identification of Preservatives in 
Cosmetic Products by Thin-layer 
Chromatography

C L I F T O N  H .  W I L S O N ,  P h . D °

Synopsis—A rapid, sensitive method for the IDENTIFICATION of PRESERVATIVES 
in COSMETICS consists of extracting the cosmetic with alcohol and developing an ali
quot of the extract on a THIN-LAYER CHROMATOGRAPHY (tic) plate of silica gel 
GF254 ■ The preservatives are visualized on the plate by short wavelength UV light, iodine 
vapor, and/or several indicator sprays, and identified by comparison of Re values with 
known standards. Twenty-five preservatives were characterized by this method. The pre
servatives in nine commercial cosmetic products were identified by the method 
described. The limit of detectability is approximately 0.1—0.5 fig on a tic plate, using 
a benzene-acetone solvent system.

I n t r o d u c t io n

C h e m i c a l s  w i t h  p r e s e r v a t i v e  p r o p e r t i e s  a r e  w i d e l y  u s e d  i n  c o s m e t i c  p r o d 
u c t s . T h e s e  c h e n r c a l s  i n c l u d e  h a l o g e n a t e d  p h e n o l s ,  h y d r o x y b e n z o a t e s ,  f o r 
m a l d e h y d e - r e l e a s i n g  c o m p o u n d s ,  a n d  a  f e w  h e t e r o c y c l i c  c o m p o u n d s  s u c h  as 
d e h y d r o a c e t i c  a c i d .  M o s t  o f  t h e s e  c o m p o u n d s  a b s o r b  i n  t h e  u l t r a v i o l e t  r e g i o n  
o f  t h e  s p e c t r u m . D e r r y  e t  al. ( 1 )  p u b l i s h e d  a  m e t h o d  f o r  d e t e c t i n g  s e v e r a l  
p r e s e r v a t i v e s  i n  c o s m e t i c s  w i t h  a  d e t e c t a b i l i t y  l i m i t  o f  0 . 1 % .  T h e  m e t h o d  
i n v o l v e s  s e p a r a t i o n  b y  e x t r a c t 1 o n  a n d  p a r t i t i o n  c h r o m a t o g r a p h y  f o l l o w e d  b y  
s p e c t r o p h o t o m e t r i c  e x a m i n a t i o n .  M a n y  p r e s e r v a t i v e s ,  h o w e v e r ,  a r e  u s e d  a t  
c o n c e n t r a t i o n s  o f  le s s  t h a n  0 . 1 %  a n d  t h e r e f o r e  c o u l d  n o t  b e  d e t e c t e d  b y  t h i s  
m e t h o d .

T h e  p r e s e n t  s t u d y  w a s  u n d e r t a k e n  t o  d e v e l o p  a  r a p i d  s c r e e n i n g  p r o c e d u r e  
t o  i d e n t i f y  p r e s e r v a t i v e s  i n  c o s m e t i c  p r o d u c t s  a t  l e v e l s  b e l o w  0 . 0 1 % .

“Division of Cosmetics Technology, Food and Drug Administration, 200 C Street, 
S.W., Washington, D.C. 20204.
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S e v e r a l  r e p o r t s  i n  t h e  l i t e r a t u r e  d e m o n s t r a t e  t h e  u s e  o f  t h i n - l a y e r  c h r o m a 
t o g r a p h y  ( t i c )  f o r  i d e n t i f i c a t i o n  o f  p r e s e r v a t i v e s .  T h e  e s te r s  o f  p - h y d r o x y b e n -  
z o i c  a c i d  h a v e  b e e n  s e p a r a t e d  b y  t i c  o n  s i l i c a  g e l  G  p l a t e s  ( 2 ) .  B a r k  a n d  
G r a h a m  r e p o r t e d  t h e  t i c  o f  6 0  h a l o g e n a t e d  p h e n o l s  o n  a l u m i n a  p l a t e s  u s i n g  
e i g h t  e l u e n t  s y s t e m s  ( 3 ) .  B a k e r  a n d  B o o t h  s e p a r a t e d  h a l o g e n a t e d  s a l i c y l a n i -  
l i d e s  o n  c e l l u l o s e  p l a t e s  ( 4 ) .  M o r e  r e c e n t l y ,  t i c  s e p a r a t i o n  o f  s e v e r a l  b a c t e r i o -  
c i d e s  o n  s i l i c a  g e l  G F 0 5 4  w a s  r e p o r t e d  b y  K o e n i g  ( 5 )  a n d  b y  B r a b e r  e t  al. ( 6 ) .  
G u n n e r  d e t e r m i n e d  m e t h y l e n e d i o x y  c o m p o u n d s  b y  t i c — d i r e c t  d e n s i t o m e t r y  
o n  A d s o r b o s i l ® *  p l a t e s  ( 7 ) .  T h e s e  r e p o r t s  p r o v i d e  t h e  b a s i s  f o r  t h e  c u r r e n t  
i n v e s t i g a t i o n .

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

A p p a ra tu s a n d  M a teria ls

A p p a r a t u s  u s e d  i n c l u d e d  a  s h o r t  w a v e l e n g t h  U V  l i g h t  ( M i n e r a l i g h t  U V S  
l i t ) ,  t i c  d e v e l o p i n g  t a n k  l i n e d  w i t h  f i l t e r  p a p e r ,  a n d  s p r a y  a p p a r a t u s  
( C h r o m a f l e x  s p r a y e r ! ) .

A l l  p r e s e r v a t i v e s  w e r e  c o m m e r c i a l  g r a d e  a n d  a r e  l i s t e d  i n  T a b l e  I .  T h e  
s o l v e n t  s y s t e m s  u s e d  w e r e  b e n z e n e - a c e t o n e  ( 8 : 2 ) a n d  c h l o r o f o r m - m e t h a n o l  
( 9 : 1 ) .

T i c  p l a t e s  ( 2 0  x  2 0  c m ) ,  b o t h  p r e c o a t e d  b y  A n a l t e c h §  a n d  p r e p a r e d  i n  t h i s  
l a b o r a t o r y  u s i n g  s i l i c a  g e l  G F 2 r>4 , a o  w e r e  u s e d .  T h i c k n e s s  i n  b o t h  c a s e s  w a s  
2 5 0  p .  T h e  F 2 5 4  r e f e r s  t o  f l u o r e s c e n c e  i n d i c a t o r  a d d e d  t o  s i l i c a  g e l .

In d ica to r  R ea g en ts

T h e s e  i n c l u d e d  4 - a m i n o a n t i p y r i n e - p o t a s s i u m  f e r r i c y a n i d e  ( A ) ,  d i a z o t i z e d  
b e n z i d i n e  ( B ) ,  a n d  4 - m e t h y l  u m b e l l i f e r o n e  ( C ) ,  e a c h  p r e p a r e d  as d e s c r i b e d  
b y  S t a h l  ( 8 ) .

C h r o m o t r o p i c  a c i d  r e a g e n t  ( D )  w a s  p r e p a r e d  b y  c a r e f u l l y  a d d i n g  1 5  m l  o f  
c o n c e n t r a t e d  s u l f u r i c  a c i d  t o  a  s o l u t i o n  o f  1  g  o f  s o d i u m  c h r o m o t r o p a t e  i n  1 5  
m l  o f  w a t e r .  A f t e r  s p r a y i n g ,  t h e  t i c  p l a t e  w a s  h e a t e d  a t  1 1 0 — 1 2 0 ° C  f o r  1 0 — 
3 0  m i n  t o  a c h i e v e  c o l o r  d e v e l o p m e n t .

A c e t y l a c e t o n e  r e a g e n t  ( E )  w a s  p r e p a r e d  as a n  a q u e o u s  s o l u t i o n  b y  c o m 
b i n i n g  0 .2  m l  o f  a c e t y l a c e t o n e , 0 .3  m l  o f  g l a c i a l  a c e t i c  a c i d ,  a n d  1 5 .4  g  o f  
a m m o n i u m  a c e t a t e  i n  1 0 0  m l  o f  d i s t i l l e d  w a t e r .  A f t e r  s p r a y i n g ,  t h e  t i c  p l a t e  
w a s  h e a t e d  a t  1 1 0 ° C  f o r  1 0  m i n  t o  a c h i e v e  c o l o r  d e v e l o p m e n t .

I o d i n e  v a p o r  ( F )  w a s  p r e p a r e d  b y  a d d i n g  s e v e r a l  c r y s t a l s  o f  i o d i n e  t o  a 
l a r g e  b e a k e r  ( a b o u t  2  1 . )  a n d  w a r m i n g  o n  a  s t e a m  b a t h .  T h e  t i c  p l a t e  w a s  
h e l d  o v e r  v a p o r s  s o  t h a t  v a p o r s  c o n t a c t  s i l i c a  g e l  s u r f a c e .

“ Applied Science Laboratories Inc., State College, Pa.
+TIltravioIet Products, Inc., San Gabriel, Calif. 91778.
ÍKontes Glass Co., Vineland, N.J.. No. K-422540.
SBrinkmann Instruments, Inc., Westbury, N.J. 11590.

° “ E. Merck, Dormstadt, W. Germany.



IDENTIFICATION OF PRESERVATIVES

Table I

Preservatives and Sources

Bronopol®—2-Bromo-2-nitropropane-l,3-diol 
Butylated hydroxytoluene (BHT)
Carvacrol—Isopropyl-o-cresol
Chlorhexidine acetate—1,6-Di (N-p-chlorophenyl

diguanido) hexane diacetate 
4-Chloro-3-methyl phenol 
p-Chloro-m-xylenol (PCMX)
Dehydroacetic acid (DAA)—3-acetyl-6-methyl-2H- 

pyran-2,4(3H)-dione 
Dichloro-m-xylenol (DCMX)
Dichlorophene (DCP)
Dimethoxane—6-Acetoxy-2,4-dimethyl-m-dioxane 
Fluorsalan—3,5-Dibromo-3’-trifluoromethylsalicylanilide 
Germall 115®—Imidazolidinylurea 
Hexachlorophene (HCP)
Irgasan CF3®—Cloflucarban
Irgasan DP 300®—Trichlosan
MDM hydantoin—Methyloldimethylhydantoin
Octyl gallate
o-Phenylphenol
Propylparaben—Propyl-p-hydroxybenzoate
Resorcinol
Salicylanilide
Tetrabromo-o-cresol—Deodorant K®
Tribromsalan (TBS)—3,4’,5-Tribromosalicylanilide 
Trichlocarban (TCC)—3,4,4’-Trichlorocarbanilide 
Vancide 89 RE®—IV-Trichloromethylthio-4-cyclohexene- 

1,2-dicarboximide (Captan)
Zinc pyrithione

Goldschmidt Chemical Co.
Analabs
Analabs

Dr. Sylvan H. Newberger 
Eastman Kodak 
Eastman Kodak

Eastman Kodak 
Eastman Kodak 
Siadar Corp.
GLvaudan
Pfister Chemicals, Inc. 
Sutton Labs 
Nftene, Inc.
Procter & Gamble
Ciba-Geigy
Analabs
Eastman Kodak 
Eastman Kodak 
Eastman Kodak 
Eastman Kodak 
Eastman Kodak 
Biocosmetics Ltd.
Fine Organics 
Pfaltz & Bauer, Inc.

R. T. Vanderbilt Co., Inc. 
Analabs

M e th o d s

P reparation  o f  S a m p les

I n t o  a  5 0 - m l  b e a k e r  0 .2  g  o f  s a m p l e  w a s  w e i g h e d .  ( A  l a r g e r  s a m p l e  m a y  b e  
r e q u i r e d  t o  d e t e c t  v e r y  l o w  c o n c e n t r a t i o n s  o f  p r e s e r v a t i v e s .)  E t h a n o l  ( 2 5  m l )  
w a s  a d d e d  t o  t h e  s a m p l e  a n d  m i x e d  t h o r o u g h l y .  A n y  u n d i s s o l v e d  m a t e r i a l  
w a s  r e m o v e d  b y  f i l t r a t i o n .  T h e  a l c o h o l i c  s o l u t i o n  w a s  t h e n  e v a p o r a t e d  t o  5 — 
1 0  m l  o n  a  s t e a m  b a t h  u n d e r  a  j e t  o f  a i r .  T h i s  s o l u t i o n  w a s  u s e d  f o r  s p o t t i n g  
t h e  t i c  p l a t e s  a s  d e s c r i b e d  b e l o w .

T h in -la y er  C h r o m a to g ra p h y  o f  S a m p le

P relim in a ry S creen in g —T w o  s e p a r a t e  t i c  p l a t e s  w e r e  s p o t t e d  w i t h  5 — 1 0  
u l  o f  t h e  s a m p l e  s o l u t i o n .  O n e  p l a t e  w a s  d e v e l o p e d  w i t h  b e n z e n e - a c e t o n e
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( 8 : 2 )  a n d  t h e  o t h e r  w i t h  c h l o r o f o r m - m e t h a n o l  ( 9 : 1 ) .  E a c h  p l a t e  w a s  a l l o w e d  
t o  d e v e l o p  u n t i l  t h e  s o l v e n t  f r o n t  m i g r a t e d  a b o u t  1 0  c m ,  t h e n  t h e  p l a t e s  w e r e  
a i r - d r i e d .  T h e  p r e s e r v a t i v e  w a s  l o c a t e d  as d e s c r i b e d  b e l o w  i n  V i s u a l i z a t i o n  o f  
P r e s e r v a t i v e s .

F in a l Id en tifica tion —T h e  s a m p l e  s o l u t i o n  w a s  s p o t t e d  a l o n g  w i t h  t h e  s t a n 
d a r d s  o f  p r e s e r v a t i v e s  w i t h  s i m i l a r  R / s  o n  a  n e w  p l a t e  a n d  d e v e l o p e d  as 
d e s c r i b e d  a b o v e  f o r  p r e l i m i n a r y  s c r e e n i n g .

V isu a lization  o f  P reserv a tives

T h e  f o l l o w i n g  s t e p s  w e r e  t a k e n  t o  l o c a t e  a n d  i d e n t i f y  t h e  p r e s e r v a t i v e :
T h e  t i c  p l a t e  w a s  e x a m i n e d  w i t h  a  s h o r t  w a v e l e n g t h  U V  l i g h t .  A  r e d d i s h -  

b r o w n  s p o t  w i l l  i n d i c a t e  t h e  p r e s e n c e  o f  a  U V - a b s o r b i n g  m a t e r i a l  w h i c h  m a y

Table II

Rf Values and Results" with Indicator Reagents

Re Detection by

Preservative C«Ha-Acetone
(8:2)

CHCh-MeOPI
(9:1)

UV 1= Indicator Reagents6

Bronopol 0.47 0.57 E, violet; F, yellow
Butylated hydroxytoluene 0.79 0.83 X B, yellow
Carvacrol 0.65 0.75 X A, pink; B, yellow
Chlorhexidine acetate 0.40 0.62 X
4-Chloro-3-methyl phenol 0.59 0.65 X
p-Chloro-rn-xylenol 0.60 0.67 X
Dehydroacetic acid 0.15 0.26 X
Dichloro-m-xylenol 0.65 0.75 X
Dichlorophene 0.50 0.62 X X
Fluorsalan 0.56 0.53 X A, pink; B, yellow
Germall 115 0.00 0.00 X C, pink; E, violet;

F, yellow
Hexachlorophene 0.14 0.41 X X A, pink; B, yellow
Irgasan CF» 0.53 0.67 X
Irgasan DP 300 0.74 0.81 X
MDM hydantoin 0.23 0.59 E, violet; F, yellow
Octyl gallate 0.12 0.22 X X
o-Phenylphenol 0.68 0.79 X X
Propylparaben 0.56 0.65 X X
Resorcinol 0.39 0.34 X X
Salicylanilide 0.65 0.72 X X A, pink; B, yellow
T etrabromo-o-cresol 0.72 0.80 X A, green; B, yellow
Tribromsalan 0.60 0.69 X
T richlocarban 0.55 0.70 X
Vancide 89 RE 0.70 0.83 C, pink
Zinc pyrithione 0.49 0.82 X X

” Only positive tests are indicated.
6 A, B, C, etc., refer to indicator reagents used.
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b e  t h e  p r e s e r v a t i v e .  T h e  s p o t s  s h o u l d  b e  o u t l i n e d  w i t h  a  s p a t u l a  f o r  f u t u r e  
l o c a t i o n .

A  t a n k  c o n t a i n i n g  a  f e w  c r y s t a l s  o f  i o d i n e  w a s  w a r m e d  a n d  t h e  t i c  p l a t e  
w a s  p l a c e d  i n t o  t h e  I 2  v a p o r s .  F o r m a t i o n  o f  b r o w n  s p o t s  w i l l  i n d i c a t e  t h e  
p r e s e n c e  o f  o r g a n i c  c o m p o u n d s .  T h e  s p o t s  s h o u l d  b e  o u t l i n e d  f o r  f u t u r e  
l o c a t i o n ,  as t h e  i o d i n e  w i l l  g r a d u a l l y  d i s a p p e a r .

T h e  s a m e  t i c  p l a t e  a n d / o r  a d d i t i o n a l  p l a t e s  w a s  s p r a y e d  e v e n l y  w i t h  
s u g g e s t e d  s p r a y  r e a g e n t s . A d d i t i o n a l  p l a t e s  m u s t  b e  d e \  e l o p e d  i f  m o r e  t h a n  
o n e  s p r a y  r e a g e n t  is u s e d , as t h e  r e a g e n t s  f o r m  s t a b l e  c h e m i c a l  d e r i v a t i v e s .

R / s  f o r  t h e  l o c a t e d  s p o t s  w e r e  c a l c u l a t e d  as f o l l o w s :

_  distance o f  spot cen ter from  start point 
f d istance o f  solven t fron t from  start p  Dint

R e s u l t s  w e r e  t h e n  c o m p a r e d  w i t h  s t a n d a r d s  t o  i d e n t i f y  t h e  p r e s e r v a t i v e .

R esults and  D iscussion

A  t o t a l  o f  2 6  p e r s e r v a t i v e s  w e r e  e x a m i n e d  b y  t h e  d e s c r b e d  p r o c e d u r e ,  w i t h  
t h e  r e s u l t s  s h o w n  i n  T a b l e  I I .  A l l  p r e s e r v a t i v e s  e x c e p t  d r m e t h o x a n e  w e r e  d e 
t e c t a b l e  b y  o n e  o r  m o r e  o f  t h e  v i s u a l i z a t i o n  p r o c e d u r e s .  T h e  R /  v a l u e s  g i v e n

Table III
Results of Adding Preservatives to a Commercial Shampoo

Rr

Preservative Standard Shampoo Detected by

Butylated hydroxytoluene 0.85 0.86 1=
Carvacrol 0.67 0.66 Is
p-Chloro-m-xylenol 0.59 0.58 Is
Chlorhexidine acetate 0.59 0.60 Is
4-Chloro-3-methyl phenol 0.60 0.61 Is
Dehydroacetic acid 0.26 0.26 UV
Dichloro-m-xylenol 0.70 0.72 Is
Dichlorophene 0.53 0.55 UV, Is
Fluorsalan 0.54 0.57 UV
Germall 115 0.00 0.00 Is; Reagent C
Hexachlorophene 0.35 0.33 UV, Is
Irgasan CFs 0.64 0.65 UV
Irgasan DP 300 0.68 0.68 UV
o-Phenylphenol 0.76 0.75 UV, U
Propylparaben 0.55 0.56 UV, Is
Resorcinol 0.24 0.26 UV, Is
Salicylanilide 0.73 0.74 UV, Is
Tc trabromo-o-cresol 0.64 0.65 UV, very faint
Tribromsalan 0.60 0.60 UV
T richlocarban 0.66 0.66 UV
Vancide 89 RE 0.81 0.81 Reagent C
Zinc pyrithione 0.78 0.76 UV, Is
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Table IV

Identification of Preservatives in Commercial Cosmetic Products

Lotion Lotion Cream

Rr R, R,
Preservative Standard Sample Standard Sample Standard Sample

Parabens 0.60 0.62 0.64 0.67 0.57 0.60
p-Chloro-m-xylenol 0 .6 6 0.67 0.69 0.69 0.60 0.60
Tetrabromo-o-cresol 0.78
Irgasan DP 300 0.81 0.82 0.78 0.78 0.74 0.74
Dehydroaeetic acid 0.15 0.17 0.27 0.24

Table V

Tic of Cosmetic Products with Known Preservatives

Cosmetic Product Preservative Claimed Found

Deodorant soap HCP”, Tribromsalan Tribromsalan
Deodorant soap Tribromsalan, Tribromsalan,

Trichlocarban, Trichlocarban,
Irgasan CF-3 Irgasan CF-3

Deodorant soap Tribromsalan Tribromsalan
Deodorant soap HCP°, Trichlocarban T richlocarban
Deodorant soap HCP*
Deodorant soap HCP°
Shampoo Dehydroaeetic acid Dehydroaeetic acid
Hand lotion Propylparaben Propylparaben
Deodorant soap Tribromsalan, Tribromsalan,

Irgasan DP 300 Irgasan DP 300

" S~e text for discussion.

Tabic VI

Limit of Detectability of Several Preservatives

Preservative
u v
(m.u)

Is
(Mg)

Reagent A 
(Mg)

Tribromsalan 0.1 0.1 0.5 violet
Hexachlorophene 0.5 0 .1  faint 0.5 pink
Propylparaben 0.1 0.1
Trichlocarban 0.1
Dehydroaeetic acid 0.5
p-Chloro-m-xylenol 0.5 0.1 0.5 purple
Tetrabromo-o-cresol 0.5 2  faint 0.5 blue
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f o r  t h e  d i f f e r e n t  s o l v e n t  s y s t e m s  i n d i c a t e  t h a t  m o s t  o f  t h e  p r e s e r v a t i v e s  c o u l d  
b e  i d e n t i f i e d  b y  a  c o m b i n a t i o n  o f  R /  v a l u e  a n d  c h a r a c t e r i s t i c  r e a c t i o n  t o  t h e  
i n d i c a t o r .  V a n c i d e  8 9 R E ,  B r o n o p o l ,  a n d  M D M  h y d a n t o  n  r e q u i r e d  a  s p r a y  
r e a g e n t  f o r  i d e n t i f i c a t i o n ;  a l l  o t h e r s  c o u l d  b e  l o c a t e d  b \  U V  a n d / o r  i o d i n e  
v a p o r .

T h e s e  p r e s e r v a t i v e s  w e r e  a d d e d  t o  a  s h a m p o o  t o  d e t e r m i n e  i f  t h e  m e t h o d  
w a s  a p p l i c a b l e  t o  t h i s  t y p e  o f  c o s m e t i c  p r o d u c t .  T h e  r e s u l t s  u s i n g  t h e  
C H C l : r M e O H  s o l v e n t  s y s t e m  a r e  s h o w n  i n  T a b l e  I I I .  S e v e r a l  p r e s e r v a t i v e s  
w e r e  a d d e d  t o  o t h e r  c o s m e t i c  p r o d u c t s  a n d  e x a m i n e d  b y  t h e  C H C l :i- M e O H  
s y s t e m . R e s u l t s  a r e  s h o w n  i n  T a b l e  I V .

S e v e r a l  c o s m e t i c s  c o n t a i n i n g  k n o w n  p r e s e r v a t i v e s  w r e  a n a l y z e d  b y  t h e  
m e t h o d  d e s c r i b e d .  T h e  r e s u l t s  s h o w n  i n  T a b l e  V  i n d i c a t e  t h a t  t h e  p r e s e r v a 
t i v e s  c l a i m e d  w e r e  i n d e e d  f o u n d .  I n  d e o d o r a n t  b a r s ,  1 /  v a l u e s  f o r  h e x a c h l o r -  
o p h e n e  ( H C P )  d i d  n o t  c o r r e s p o n d  t o  t h e  s t a n d a r d  H C ?  b u t  w e r e  s l i g h t l y  
h i g h e r .  O n  o n e  s a m p l e ,  t h e  s u r f a c t a n t  w a s  r e m o v e d  b y  m e a n s  o f  i o n  e x 
c h a n g e *  a n d  g a v e  b e t t e r  r e s u l t s .

T h e  s e n s i t i v i t y  o f  t h i s  t i c  m e t h o d  w a s  e x a m i n e d  f o r  s e v e r a l  p r e s e r v a t i v e s .  
V a r i o u s  a m o u n t s  o f  e a c h  p r e s e r v a t i v e  w e r e  s p o t t e d  a n c  d e v e l o p e d  b y  t h e  
b e n z e n e - a c e t o n e  s o l v e n t  s y s t e m . R e s u l t s  a r e  s h o w n  i n  T  a b l e  V I ;  t h e  l o w e s t  
d e t e c t a b l e  a m o u n t  is  i n d i c a t e d  f o r  U V  l i g h t ,  i o d i n e  v a p e r ,  a n d  4 - a m i n o a n t i -  
p y r i n e - p o t a s s i u m  f e r r i c y a n i d e  s p r a y  r e a g e n t .

( R e c e i v e d  J u l y  1 6 ,  1 9 7 4 )
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Aerobic Microflora of the Outer Eye 
Area of Women of Los Angeles, Calif.

J O H N  F .  M e C O N V I L L E ,  B . S . ,  a n d  D A V I D  W .  A N D E R S O N ,  J r „  P h . D . *

Synopsis—Several reports have enumerated the MICROFLORA of used eye cosmetics. 
However, there is a paucity of literature describing the microflora of the OUTER EYE 
AREA. Understanding of the microflora of the outer skin around the eye should be 
useful in the development of PRESERVATIVE systems for eye cosmetics. The purpose 
of this paper is to contribute to the knowledge of the microflora of the outer eye as 
determined in selected subjects residing in Los Angeles, Calif.

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

K n o w l e d g e  o f  t h e  m i c r o b i o l o g i c a l  f l o r a  p r e s e n t  o n  t h e  m i n a n  f a c e , i n  p a r 
t i c u l a r  t h e  e y e  a r e a ,  is o f  i m p o r t a n c e  t o  t h e  c o s m e t i c  i n d u s t r y  ( 1 —5 ) .  T h e  
f o r m u l a t o r  o f  p r o d u c t s  f o r  a p p l i c a t i o n  o n  t h e  h u m a n  f a c e  s h o u l d  c o n s i d e r  t h e  
t y p e s  a n d  n u m b e r s  o f  m i c r o o r g a n i s m s  a p t  t o  b e  i n t r o d u c e d  i n t o  a  p r o d u c t  b y  
a p p l i c a t o r s  a n d / o r  f i n g e r s . A w a r e n e s s  o f  t h e  r e s i d e n t  a n d  t r a n s i e n t  m i c r o 
o r g a n i s m s  f o u n d  a b o u t  t h e  e y e  is  u s e f u l  i n  t h e  d e v e l o p m e n t  o f  o c u l a r  c o s 
m e t i c s  i n  o r d e r  t o  a d e q u a t e l y  p r e s e r v e  t h e m  a g a i n s t  t h e  s u r v i v a l  o f  t h e s e  
m i c r o o r g a n i s m s  w h e n  i n t r o d u c e d  i n t o  t h e  p r o d u c t  b y  t h e  c o n s u m e r .

T h e  p u r p o s e  o f  t h i s  w o r k  w a s  t o  d e f i n e  t h e  n u m b e r s  a n d  t y p e s  o f  a e r o b i c  
m i c r o o r g a n i s m s  n o r m a l l y  f o u n d  o n  t h e  o u t e r  e y e  a n d  t o  a s c e r t a i n  i f  p o t e n 
t i a l . y  p a t h o g e n i c  a e r o b i c  b a c t e r i a  a r e  f o u n d  a s  r e s i d e n t s  o r  t r a n s i e n t s .

M A T E R IA L S  A N D  M E T H O D S

T w o  s e p a r a t e  s t u d i e s  w e r e  p e r f o r m e d  o n  t w o  d i f f e r e n t  g r o u p s  o f  s u b j e c t s  
s e l e c t e d  f r o m  l a b o r a t o r y  p e r s o n n e l .  V a r i o u s  t e c h n i q u e s  h a v e  b e e n  e m p l o y e d  
i n  p r e v i o u s  s t u d i e s  o f  t h e  m i c r o f l o r a  p r e s e n t  o n  h u m a n  s k i n .  H o w e v e r ,  b e 
c a u s e  o f  t h e  d e l i c a c y  o f  t h e  o u t e r  e y e  a r e a ,  t h e  m e t h o d  f o r  s a m p l i n g  t h e  m i c r o 
f l o r a  c o u l d  n o t  i r r i t a t e  t h e  e v e  a r e a  o f  v o l u n t e e r  s u b j e c t s . Also, w e  w a n t e d  t h e  
s a m p l i n g  m e t h o d  t o  s i m u l a t e  t h e  a p p l i c a t i o n  o f  e y e  a r e a  c o s m e t i c s . T h u s ,  t h e

' Max Factor & Co., 1655 N. McEariden Place, Hollywood, Calif. 90028.
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s t a n d a r d i z e d  s w a b b i n g  t e c h n i q u e ,  a l t h o u g h  n o t  t o t a l l y  c o n s i s t e n t  a n d  r e 
p r o d u c i b l e ,  w a s  t h e  m e t h o d  o f  c h o i c e  f o r  s a m p l i n g  t h e  m i c r o f l o r a  o f  t h e  o u t e r  
e y e .

T h e  f i r s t  s t u d y  i n v o l v e d  a  s i n g l e  s w a b b i n g  o f  t h e  e y e b r o w ,  t h e  u p p e r  e y e l i d  
m a r g i n ,  a n d  t h e  l o w e r  e y e l i d  m a r g i n  o f  2 1  s u b j e c t s , b o t h  m a l e  a n d  f e m a l e .  
T h e  s e c o n d  s t u d y  i n v o l v e d  f o u r  c o n s e c u t i v e  s w a b b i n g s  o f  t h e  e y e b r o w  a n d  
u p p e r  e y e l i d  m a r g i n  o f  f i v e  r a n d o m l y  s e l e c t e d  f e m a l e  s u b j e c t s  t o  d e t e r m i n e  
w e e k - t o - w e e k  v a r i a t i o n s  o f  t h e  o u t e r  e y e  m i c r o f l o r a .  I n  a l l  c a s e s , t h e  s w a b 
b i n g s  w e r e  d o n e  d u r i n g  t h e  d a y  a n d  a l l  f e m a l e  s u b j e c t s  w o r e  t h e i r  u s u a l  m a k e 
u p .

T h e  s w a b b i n g  t e c h n i q u e  e m p l o y e d  p r e s t e r i l i z e d ,  i n d i v i d u a l l y  w r a p p e d  
p o l y e s t e r  f i b e r - t i p p e d  a p p l i c a t o r s *  m o i s t e n e d  w i t h  a  s t e r i l e  s o l u t i o n  o f  0 .5 %  
P o l )  s o r b a t e  8 0 t  i n  n o r m a l  s a l i n e . T h e  p r e m o i s t e n e d  s w a b s  w e r e  s t r e a k e d  f o u r  
t i m e s  o v e r  t h e  a r e a  b e i n g  s a m p l e d  w i t h  c o n c o m i t a n t  t w i r l i n g  t o  i n s u r e  f u l l  
s u r f a c e  c o n t a c t .  I m m e d i a t e l y  a f t e r  s a m p l i n g ,  e a c h  s w a b  t i p  w a s  b r o k e n  o f f  
i n t o  a  2 0  x  1 2 5 - m m  s c r e w  c a p  t e s t  t u b e  c o n t a i n i n g  1 0  m l  o f  L e t h e e n  b r o t h  
( D i f  c o ) .

A l l  s a m p l e  t u b e s  w e r e  m i x e d  b y  v o r t e x  f o r  1  m i n  a n d  1  m l  o f  e a c h  s a m p l e  
b r o t h  w a s  s e r i a l l y  d i l u t e d  i n  s t e r i l e  P o l y s o r b a t e  8 0 - s a l i n e . O n e  m i l l i l i t e r  o f  
e a c h  s a m p l e  d i l u t i o n  w a s  p l a t e d  i n  d u p l i c a t e  i n t o  T r y p t i c a s e  S o y  A g a r  
( T S A )  f o r  b a c t e r i a  a n d  S a b o u r a u d ’ s D e x t r o s e  A g a r  ( S D A )  f o r  y e a s t  a n d  f u n 
g i .  T S A  p l a t e s  w e r e  i n c u b a t e d  a t  3 5 ° C  f o r  4 8  h o u r s  a n d  S D A  p l a t e s  w e r e  
i n c u b a t e d  a t  2 8 ° C  f o r  5  d a y s .  T h e  c o l o n i e s  f o u n d  o n  t h e s e  p l a t e s  w e r e  r e 
p o r t e d  as c o u n t  p e r  s w a b  f o r  t h e  p a r t i c u l a r  a r e a  e x a m i n e d .

S w a b - b r o t h  t u b e s  w e r e  i n c u b a t e d  a t  3 5  ° C  f o r  2 4  h o u r s  a n d  t h e n  o n e  l o o p 
f u l  o f  e a c h  w a s  s t r e a k e d  o n t o  a  T S A  p l a t e  f o r  i s o l a t i o n  o f  t h e  b a c t e r i a  p r e s e n t .  
T h e  p l a t e s  w e r e  i n c u b a t e d  f i r s t  a t  3 5  ° C  f o r  2 4  h o u r s  a n d  t h e n  a t  r o o m  t e m 
p e r a t u r e  f o r  a n  a d d i t i o n a l  4 S  h o u r s .  R e p r e s e n t a t i v e  d i s s i m i l a r  c o l o n i e s  w e r e  
g r a m - s t a i n e d .  C o l o n i e s  o f  g r a m - p o s i t i v e  s p o r e - f o r m i n g  r o d s  w e r e  c o n 
s i d e r e d  as B a cillu s sp .  C o l o n i e s  o f  g r a m - p o s i t i v e  n o n s p o r e f o r m i n g  r o d s  r e 
s e m b l i n g  c o r y n e b a c t e r i a  w e r e  c o n s i d e r e d  l i p o p h i l i c  d i p h t h e r o i d s  i f  t h e  T S A  
c o l o n y  w a s  s m a l l  a n d  t r a n s l u c e n t ,  a n d  as n o n l i p o p h i l i c  d i p h t h e r o i d s  i f  t h e  
T S A  c o l o n y  w a s  l a r g e  a n d  d i r t y  w h i t e .

C o l o n i e s  o f  g r a m - n e g a t i v e  r o d s  w e r e  t r a n s f e r r e d  t o  E o s i n  M e t h y l e n e  B l u e  
A g a r  ( B B L ) ,  M a c C o n k e y ’ s A g a r  ( B B L ) ,  B r i l l i a n t  G r e e n  A g a r  ( B B L ) ,  a n d  
P s e u d o m o n a s  I s o l a t i o n  A g a r  ( D i f c o ) .  I s o l a t e d  c o l o n i e s  o n  t h e s e  d i f f e r e n t i a l  
a g a r s  w e r e  t r a n s f e r r e d  t o  T r i p l e  S u g a r  I r o n  A g a r  ( B B L )  a n d  S i m m o n s  C i 
t r a t e  A g a r  ( B B L ) .  F e r m e n t a t i v e  g r a m - n e g a t i v e  r o d s  w e r e  i d e n t i f i e d  b y  t h e  
P a t h o t e c  “ R a p i d  I - D  S y s t e m ” ® i  a n d  n o n f e r m e n t a t i v e  g r a m - n e g a t i v e  r o d s  
w e r e  i d e n t i f i e d  b y  a  s c h e m e  o f  c h a r a c t e r i s t i c s  a c c o r d i n g  t o  P i c k e t t  ( 6 ) .

“Falcon Plastics, Los Angeles, Calif. 90045. 
tAtlas Chemical, Division ICI America, Wilmington, Del. 19899.
JGeneral Diagnostics Division, Warner-Lambert Company, Morris Plains, N.J. 07950.
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Table I

Quantitative Recovery of Aerobic Microorganisms from the Normal Outer Eye

_ , . Aerobic Plate Count per SwabSubject ____________________________________ _ ___
No. Sex ibyeuiiAV Upper Eyelid Lower Eyelid

1 ID M 170 215 225
3 CA M 980 850 8,100
4 BL M 860 4,700 5,900
2 DA F 14,400 0.900 55,000
5 MS F 440 50 30
6 RAB M 2,500 440 1,060
7 RB F 20 330 150
8 MK F 185 1,330 1,380
9 JG F 50 230 60

10 MR F 10,700 90,000 60,000
11 JM M 1,600 80,000 70,000
12 JK F 3,000 25,000 24,000
13 PM F 230 Jf ,000 7,000
14 JL M 240 0(0 1,000
15 DH F 1,800 650 8,000
16 CN F 3,900 1.300 25,000
17 LB F 600 1,300 2,500
18 BB F 140 4,700 1,600
19 PI F 5,500 2.000 15,000
20 JP F 750 6,000 10,000
21 RN M 3,000 20,000 70,000

R esults

T a b le  I show s the quantitative results o f  the first study. T h e  e y e b ro w  area 
sh ow ed  a range o f  20 to 14,000 a erob ic  m icroorgan ism s p er  sw ab. T h e  range 
fo r  the eye lid  m argin  was 50 to 90,000 organism s and for  th 3 low er  eyelid  m ar
gin  30 to  70,000. T h e  num ber o f  m icrobes recov ered  varied  greatly  be tw een  
subjects, bu t there w as som e consistency  b e tw een  the n u m ber o f  organism s 
recov ered  from  the sp ecific  eye  areas o f  each  in d iv idual. Subjects w ith  a lo w  
cou n t on  on e  area w ere  consistently  lo w  on  the other tw o  areas. T h is trend 
w as also apparent w ith  those subjects in the high  and m ed ium  cou n t ranges. 
T h ere  was no correlation  be tw een  the sex o f  the subjects and the n um ber o f  
m icroorganism s recov ered  w h ich  seem s to b e  in agreem ent w ith  Evans e t  a l .

( 7 ) .
T a b le  II show s the aerob ic  m icroorgan ism s recov ered  from  the eyebrow . 

T h e flora consisted  m ainly o f  S t a p h y l o c o c c u s  e p i d e r m i d i s  and d ip h th eroids 
w h ich  are con s id ered  b y  m ost investigators as resident facial flora. S t a p h y l o 

c o c c u s  a u r e u s  and B a c i l l u s  s p .  w ere  fo u n d  on  three su b  ects w h ile  S a r c i n a  

and M i c r o c o c c u s  f l a v u s  w ere  on ly  recov ered  on ce .
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Aerobic Microflora of the Eyebrow

S ubj ect APC“ Organisms Isolated

1 JD 170 S. e p id erm id is ; diphtheroids
2 DA 980 S. e p id erm id is ; diphtheroids
3 CA 860 S. e p id erm id is ; diphtheroids
4 BL 14,000 S. ep id e rm id is ; diphtheroids; M . flavu sb

5 MS 435 S. e p id erm id is

6 R5B 2,500 S. ep id erm id is ; B a cillu s sp .

7 RB 20 S. e p id erm id is
8 MK 185 S. e p id erm id is ; diphtheroids
9 JO 50 S. e p id erm id is

10 MR 10.7C0 S. e p id erm id is ; diphtheroids
11 JM 1,600 S. e p id erm id is ; diphtheroids; S. a ureu s
12 JK 3,000 S. e p id erm id is ; diphtheroids
13 PM 230 S. e p id erm id is ; diphtheroids; B a cillu s  sp .
14 JL eoo S. e p id erm id is
13 DH 1,800 S. e p id erm id is ; diphtheroids
16 CN 3,900 S. e p id erm id is ; diphtheroids
17 LB eoo S. e p id erm id is

18 BB 140 S. e p id erm id is
19 PJ 5,500 S. e p id erm id is ; diphtheroids; S. a u reu s; B acillu s sp.

20 JP 750 S. e p id erm id is ; S. a ureu s

21 RN 3,000 S. ep id erm id is ; diphtheroids; Sarchia

"Aerobic plate count per swab.
'‘M ic r o c o c c u s  flaous.

T h e m icroflora  o f  the u pp er ey e lid  (T a b le  I I I )  and the low er ey e lid  (T a b le  
IV ) w ere  com p a ra b le  and m ore  co m p le x  than that o f  the ey ebrow . S. e p i c l e r -  

m i d i s  w as fou n d  on  the u pp er and low er  ey e lid  o f  all subjects. D iph th eroids 
w ere  fou n d  on  the u p p er  eye lid  o f  18 o f  the 21 subjects and on  the low er  e y e 
lid  o f  19 subjects. M .  f l a v u s ,  S . a u r e u s ,  and B a c i l l u s  s p .  w ere  fo u n d  m ore  fre 
qu en tly  on the ey e lid  m argins than on  the ey ebrow . A. a n i t r a t u s  w as re co v 
ered  from  fou r  indiv iduals on e o f  w h ich  also h arbored  K l e b s i e l l a  on  her u p p er  
and low er  eye lid  m argin. T w o  species o f  fu n g i w ere  recov ered  in lo w  n u m 
bers from  tw o  individuals.

T a b le  V  represents the w eek -to -w eek  fluctuations in  the m icroflora  o f  the 
outer eye  o f  five fem ale subjects, all o f  w h om  w ore  eye m ake-up  regularly. 
T h ese subjects sh ow ed  w eek ly  variations in the n um ber o f  a erob ic  m icroor 
ganism s recov ered  b y  sw a bbin g . Subjects 24, 25, and 26 h ad  variations in the 
types o f  organism s present from  on e w eek  to another. T h ese  data in d icate  the 
outer ey e  m icroflora  to b e  dynam ic, w ith  any sam pling b e in g  representative o f  
the su b ject on ly  at the tim e o f  sam pling.

O nly  S. e p i d e r m i d i s  was recov ered  from  su bject 23 on  all fou r  w eek ly  
sam plings. Further in vestigation  o f  her m ake-up  habits revea led  that she ap-
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Table III

Aerobic Microflora of thè Upper Eyelid Margin

87

Subject APC“ Organisms Isolated

1 JD 215 S. e p id e rm id is ; diphtheroids
2 DA 850 S. ep id e rm id is ; diphtheroids
3 CA 4,700 S. ep id e rm id is ; diphtheroids; M . fla v u s1’
4 BL 13,000 S. ep id e rm id is ; diphtheroids; S. a ireu s
5 MS 50 S. ep id erm id is
6 RAB 440 S. ep id e rm id is ; diphtheroids; B a c.llu s  sp.
7 RB 330 S. ep id e rm id is ; diphtheroids
8 MK 1,330 S. ep id e rm id is ; S. a u reu s
9 JG 230 S. ep id e rm id is

10 MR 90,000 S. ep id e rm id is ; diphtheroids; M . flavus
11 JM 80,000 S. ep id e rm id is ; diphtheroids; S. a u reu s
12 JK 25,000 S. ep id e rm id is ; diphtheroids; M . flavus
13 PM 16,000 S. ep id e rm id is ; diphtheroids; A. anitratu s°
14 JL 600 S. e p id erm id is ; diphtheroids; A sp erg il lu s  sp .
15 DH 650 S. ep id e rm id is ; diphtheroids; M . flavus
16 CN 1,300 S. ep id e rm id is ; diphtheroids; M . flavus
17 LB 1,300 S. ep id e rm id is ; diphtheroids; K leb s ie lla ; A . an itratu s
18 BB 4,700 S. ep id e rm id is ; diphtheroids; B a cillu s  sp.
19 P.Ï 2,000 S. ep id e rm id is ; diphtheroids; S. a u reu s
20 JP 6,000 S. ep id e rm id is ; diphtheroids; S. a ir eu s ; M . flavus
21 RN 20,000 S. ep id e rm id is ; diphtheroids; Sa rcin a ; A sp erg illu s  sp .;

B a cillu s  sp .

“Aerobic plate count per swab.
’’M ic r o c o c c u s  flavus.
“A c in e to b a c t e r  antitratus.

p lie d  a fa cia l cleanser conta in in g  2% su lphur and 1.5% sa licy lic  acid  da ily  
be fore  a p p ly in g  h er m ake-up.

P. a e r u g i n o s a  w as recov ered  from  the e y e b ro w  and u p p er  eyelid  o f  su b ject 
22 on  each  sam pling. S ince this m icroorgan ism  is n ot a utrial resident o f  the 
hum an facia l flora, w e  con tin u ed  sw a b b in g  this su b ject tw ice  w eek ly  fo r  tw o  
m onths expan din g  ou r  testing to the cheek , foreh ead , and hands. P . a e r u g i n o 

s a  w as fou n d  on  all o f  the areas sam pled . E xam ination  o f  her cosm etics 
sh ow ed  them  to b e  free  from  P. a e r u g i n o s a .

D is c u s s io n

In the first study o f  21 m ale and fem a le  subjects, three ey e  areas w ere  
sw a b b e d  to d eterm ine the n u m ber an d  types o f  aerob ic  m icroorgan ism s on e  
m ight exp ect to  find on  the orbital area. A lth ou gh  aw are th it  an aerob ic  m icro 
organism s ou tn um ber the aerob ic  flora on  the hum an skin '8 , 9 ) ,  w e  con fin ed  
this study  to aerobes since they  have b een  m ost frequ en tly  isolated from  som e 
cosm etics. B ecau se the L os A ngeles c lim ate is tem perate a id  dry, w e  h ad  not
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Table IV

Aerobic Microflora of the Lower Eyelid Margin

Subject APC“ Organisms Isolated

1 JD 225 S. e p id erm id is

2 DA 8,100 S. ep id e rm id is ; diphtheroids
3 CA 5,900 S. ep id e rm id is ; diphtheroids; At. fla vu s1’

4 BL 55,000 S. ep id e rm id is ; diphtheroids; S. a u reu s

5 MS 30 S. e p id erm id is

6 RAB 1,060 S. ep id e rm id is ; diphtheroids; B acillu s sp .

7 RB 150 S. ep id e rm id is ; diphtheroids
8 MK 1,375 S. ep id erm id is ; diphtheroids; S. a u reu s

9 JG 60 S. e p id erm id is

10 MR 60,000 S. e p id erm id is ; diphtheroids; M . flavus

11 JM 70,000 S. e p id erm id is ; diphtheroids; S. a ureu s

12 JK 24,000 S. ep id e rm id is ; diphtheroids; M . flavus; A. a n itra tu sc
13 PM 7,000 S. ep id e rm id is ; diphtheroids
14 JL 1,000 S. ep id e rm id is ; A sp erg illu s  sp .

15 DH 8,000 S. ep id e rm id is ; diphtheroids; M . fla vu s; B a cillu s  sp.
16 CN 25,000 S. ep id e rm id is ; diphtheroids; M . flavus; B acillu s sp .
17 LB 2,500 S. ep id e rm id is ;  diphtheroids; K leb s ie l la ; A . an itratus
IS BB 1,600 S. ep id e rm id is ; diphtheroids; B a cillu s sp .; A. anitratus
19 PJ 15,000 S. ep id e rm id is ; diphtheroids; S. a u reu s
20 JP 10,000 S. e p id erm id is ; diphtheroids; S. a u reu s ; M . flavus
21 RN 70,000 S. ep id e rm id is ; diphtheroids; B a cillu s sp .; S arcina ;

A sp erg illu s  sp .; P a e c ilo m y c e s

"Aerobic plate count per swab.
11 M ic r o c o c c u s  flavus.
' A c in e to b a c t e r  emit rat us.

ex p ected  to en cou n ter it large variety  o f  yeasts and m olds. Results substantiate 
this exp ectation  since fu ng i w ere  recov ered  in low  num bers from  only 
tw o  subjects. In  contrast, W ilson  e t  a l . (1 0 )  recov ered  num erous species 
o f  yeast and fu n g i from  the eyes o f  29 o f  138 w om en  in Atlanta, G eorg ia . 
G eograp h ica l loca tion  is p ro b a b ly  an im portant fa ctor  w hen  evaluating 
norm al facia l flora.

T h e  n um ber o f  m icroorgan ism s recov ered  varied  greatly  b e tw een  su b 
jects bu t the n um ber o f  m icrobes recov ered  from  the three ey e  areas o f  
each  in d iv idu al w as fa irly  consistent. H y g ien e  and the inherent p ro p e r 
ties o f  a p erson ’s skin m ost p ro b a b ly  w o u ld  h ave an e ffect on  their m icrob ia l 
p opu la tion  and sh ou ld  b e  taken into consideration  w h en  evaluating  norm al 
flora. A  person  w ith  dry  skin or  on e  w h o  laboriou sly  scrubs the facia l area 
w o u ld  not b e  exp ected  to m aintain as great a m icrobia l popu la tion  as som eone 
w ith  o ily  skin p ractic in g  less rigorou s cleansing  habits.

N orm al flora m ay b e  defin ed  as those organism s w h ich  are consistent
ly  recov ered  from  the indiv iduals tested ( 8 ) .  In this study, S. e p i d e r m i d i s  

and d iphtheroids m ay  b e  con s id ered  norm al flora. But S. a u r e u s  and
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Table V

The MieroHora of the Outer Eye Area as Determined by Swabbi ig Once a Week for
Four Consecutive Weeks

Aerobic Plate Count per Swab

Subject Week Upper Eyelid Eyebrow Microflora Found

22 CM 1 12,700 1,360 S. ep id e rm id is ; P . a eru g in osa
2 3,100 2,400 S. ep id e rm id is ; P. a eru g in osa
3 5,000 4,400 S. e p id e n n id is ; P. a eru g in osa
4 1,800 180 S. e p id e n n id is ; P. a eru g in osa

23 TR 1 2,000 1,900 S. e p id e n n id is
2 1,600 1,500 S. ep id erm id is
3 2,200 4,500 S. e p id e n n id is
4 4,100 4,000 S. e p id en n id is

24 BD 1 6,200 14,400 S. ep id e rm id is ; diphtheroids;
B a cillu s  sp .

2 1,700 12,700 S. e p id e n n id is ; diphtheroids
3 860 400 S. ep id e rm id is ; diphtheroids;

B acillu s sp .
4 1,700 600 S. ep id erm id is

25 DA 1 6,800 2,980 S. ep id erm id is ; diphtheroids;
B acillu s sp.

2 3,700 5,800 S. ep id e rm id is ; diphtheroids;
B a cillu s sp .

3 2,500 1,900 S. ep id erm id is ; diphtheroids
4 1,800 450 S. ep id erm id is

26 EB 1 8,500 4,100 S. ep id e n n id is ; diphtheroids;
B acillu s sp .

2 17,000 4,700 S. ep id e n n id is ; diphtheroids;
B a cillu s si>.oO 2,140 2,110 S. e p id en n id is

4 1,100 1,200 S. ep id erm id is ; diphtheroids;
A . aniira tus

M .  f l a v u s  w ere  also recov ered  from  m ore  than h a lf o f  the subjects tested. 
Perhaps these organism s cou ld  b e  con s id ered  norm al flora o f  the outer 
eye  fo r  L os A n geles subjects.

F urther testing o f  this particu lar g rou p  o f  subjects w o u ld  h ave to b e  
don e ov er  a p ro lo n g e d  p eriod  o f  tim e b e fo r e  this qu estion  co u ld  b e  
answ ered. O n e m ight find that these m icroorgan ism s w o u ld  on ly  b e  recov ered  
consistently  from  a fe w  indiv idu als and th erefore  w o u ld  b e  con s id ered  as 
norm al flora for  the in d iv idu al, bu t not for  the g rou p  as a w hole .

In  ou r secon d  study, w e  tested  five indiv idu als w eek ly  fo r  4 w eeks to 
determ ine i f  there w o u ld  b e  fluctuations in num bers and types o f  m icro-
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organism s recov ered . T h e  results sh ow  that the types o f  organism s recov ered  
w ere  fa irly  consistent, bu t the num bers varied  as m u ch  as 30 -fo ld . S. e p i d e r -  

m i d i s  and d iphtheroids w ere  the tw o  organism s recov ered  consistently  from  
m ost o f  the subjects. It sh ou ld  b e  m en tioned , h ow ever, that in this and 
another study  ( 1 1 ) ,  the w earin g  o f  n on m ed ica ted  or regular fa ce  and eye 
m ake up d id  not a ffect the flora o f  the subjects studies. As n oted  earlier, on ly
S. e p i d e r m i d i s  w as recov ered  from  su b ject 23. T h e  use o f  the m ed ica ted  
cleanser m ay a ccou n t fo r  the absen ce  o f  other flora.

O n  each  sam pling, P . a e r u g i n o s a  w as fo u n d  on  the outer ey e  o f  su b 
ject 22, and su bsequ en t sw a bb in g  o f  her cheek  and foreh ea d  sh ow ed  
this organism  to b e  predom in ant. Further in vestigation  revea led  a h istory 
o f  ch ron ic  ear prob lem s m anifested  b y  itch in g  and occasion a l d is
charge. S w a bb in g  o f  her ears and su bsequ en t streaking d irectly  on  
T S A  plates sh ow ed  h ea v y  conflu en t g row th  on  the agar surfaces after 
24 hours. Isolation  and d ifferentiation  o f  the m icroorgan ism s revea led  a 
flourescent and a n onflourescent strain o f  P . a e r u g i n o s a .

Since this su b ject h ad  a ch ron ic  ear in fect ion  fo r  several years, u n d o u b te d ly  
P . a e r u g i n o s a  w as a part o f  h er facia l flora for  som e tim e. Yet this organism  
w ou ld  not b e  con s id ered  norm al flora since it d isappeared  from  her facia l 
area u pon  re lie f o f  the in fection  o f  the external au d itory  canals. Further study 
o f  this su b ject is presented  elsew here ( 12 ) .

A  k n ow led ge  o f  the norm al flora is im portant to the cosm etic  m icrob io log is t 
w h en  d e v e lo p in g  preservative systems. C osm etic  p rodu cts  m ay rece iv e  a da ily  
in ocu la tion  over a con siderab le  p er iod  o f  tim e. C on siderin g  geograp h ica l 
distribution  o f  these p rodu cts and other factors, the in ocu lations m ay  consist 
o f  yeasts, m olds, and both  gram -n egative and gram -positive  bacteria . T ran 
sient organism s sh ou ld  not b e  o v erlook ed  as possib le  p ro d u ct inocu la .

(R e c e iv e d  S eptem ber 10, 1974)
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Society of Cosmetic Chemists 
Medal Award to 

Dr. Martin M. Rieger
T h e Society  o f  C osm etic  C hem ists presen ted  its 1974 M ed a l A w a rd  to 

D r. M artin M . R ieger, A ssociate  D irector  o f  L o n g -T e rm  D e v e lo p m e n t in 
the Personal P roducts D ivision  o f  W a rn er-L a m b ert C om pan y, M orris Plains,
N.J. T h e  M ed a l A w ard , the S ocie ty ’s h ighest h onor, w as presen ted  to D r. 
R ieger in recogn ition  o f  the m any contribution s he has m a de over the years 
to the cosm etic  and toiletries industry and to the S ociety  o f  C osm etic  C h em 
ists organization  in particular.

T h e  form al presentation  was m ade at the D e ce m b e r  2nd lu n ch eon  during 
the S ocie ty ’s Annual Scientific M eetin g  b y  D r. H ym an H enkin, 1974 S C C  
President, and M r. C harles Fox, a lon g-tim e co llea g u e  o f  D r. R ieger, acted  
as Eulogist.

L e f t  to  righ t: Medal Award Chairman Lester I. Conrad, Society President Hyman Henkin, 
Medalist Martin M. Rieger, and Eulogist Charles Fox
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Resorptionsmöglichkeiten der Haut
F. M E Y E R  * und J. Z IE G E N M E Y E R  *

N a c h  e i n e m  V o r t r a g  a n l ä ß l i c h  d e r  T a g u n g  d e r  G e s e l l s c h a f t  D e u t s c h e r  

K o s m e t i k - C h e m i k e r  e .  V . in  B a d e n - B a d e n ,  1 3 . — 1 3 .  3 .  1 9 7 4

Synopsis—The Absorption Potential of Skin. — PENETRANTS are defined as materials 
which can transport actives into the CORIUM OF SKIN and act as ACCELERATORS OF 
ABSORPTION. Transport into the corium appears to occur in  t o t o without any ap
preciable selectivity. Within the epidermis the penetrant evidently loses its efficacy, and 
transport becomes increasingly dependent on the active. The velocity of PERCUTANEOUS 
ABSORPTION can be exceedingly high. Thus the presence of DYES in the corium or the 
ACTION OF LIDOCAINE can be demonstrated already 15 minutes after EXTERNAL 
APPLICATION. Differences in absorption between LABORATORY ANIMALS and 
MAN can be expected and are related, in part, to the thickness o the epidermis and the 
density of hair. Finally, it has been known for some time that DISEASED, DAMAGED, 
or AGED SKIN has an altered ability to absorb foreign materials. The behavior i n the skin 
will, of course, have a major influence on CAPILLARY ABSORPTION. Depot action in 
the epithelium must also be considered since resorption can continue even after termination 
of external contact. This appears particularly important in the case of COSMETICS since, 
in principle, ACCELERATION OF PENETRATION is possible. Sometimes, this is desirable 
for an INTENTIONAL “ DEEP”  ACTION. Often, it will however be less desirable because 
the unavoidable absorption cannot be controlled. It is not certaim whether and to what 
degree penetrants or the subsequent interference with penetration can be used to generate 
meaningful effects in deeper layers of the skin. In principle it appears at least theoretically 
possible to control the depth of penetration. On the other hand, it is frequently metho
dologically extremely difficult to describe the required parameters quantitatively. Overall, 
the TECHNOLOGICAL EFFORTS OF COSMETIC RESEARCH should b e s u p p o r t e d  
more than previously by ANIMAL EXPERIMENTATION. This wi 1 permit an early deter
mination whether percutaneous absorption of materials from cosnetic preparations can 
occur or can be precluded.

A uch  eine intakte H a u t schützt den O rganism us nicht v o llstän d ig  gegen 
äußere chemische Einflüsse. A us der T o x ik o lo g ie  ist z. B. d ie  percutane A u f 
nahm e v o n  A lk y lp h osp h a ten , P h enolen , Salicy lsäurederivaten  und H e x a - 
ch loroph en  seit langem  bekannt. Ä u ßerlich  ap p liz ierte  Suostanzen k ön nen  so
m it die H a u t durchdringen  und au f diesem  W ege in der. allgem einen K reis
la u f gelangen. Sie ist eben doch durchlässig fü r  eine in ihrer G esam theit noch

* Prof. Dr. med. F. Meyer, Direktor des Instituts für Pharmakologie und Toxikologie der
Technischen Universität Carolo-Wilhelmina, D-33 Braunschweig Pockelsstr. 14; Dr. I.
Ziegenmeyer, ebenda.

9 3
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nicht übersehbare A n za h l v o n  V erbindu n gen . D ie  Frage, w elcher S toff in 
w elchem  U m fa n g  die H autschranken  passiert und w elchen V eränderungen  er 
bis zu seiner Ausscheidung unterliegt, ist fü r  d ie T o x ik o lo g ie  oder die externe 
T h erap ie  m it A rzn e isto ffen  ebenso v o n  großer  praktischer und theoretischer 
Bedeutung, w ie  fü r  den sinn vollen  E insatz kosm etischer P räparate. H ierbei 
spielen physiko-chem ische E igenschaften  der V eh ikelsubstanzen  w ie  der W ir k 
stoffe , ihre K on zen tra tion en  in der Z ubereitun g, die D au er der A p p lik a t io n , 
die G rö ß e  der K ontak tfläch e  und der Zustan d der H a u t eine w esentliche R o lle . 
V iele , auch neuere, Ergebnisse sind m ehrdeutig  (1 ).

Im b ib ition , P en etration  und R esorp tion  (A b so rp tio n ) sollten  klarer unter
schieden w erden : Im b ib ition  beinhaltet nur die D urch trän ku ng oberflächlicher 
Epithelschichten m it einer äußerlich ap p liz ierten  Z ubereitun g. Sie kann m ehr 
oder w eniger tie f eingedrungen  sein, oh ne jedoch  die physiolog ische Schutz
fu n k tion  der E piderm is durchbrochen zu  haben. Im  F alle einer P en etration  hat 
der S to ff in der Z u bereitu n g  od er  haben Inhaltsstoffe  derselben das Epithel 
vo llstän d ig  passiert, som it auch die sogenannte Szakallsche Barriere ü ber
w un den  und das Stratum  germ inativu m  erreicht. Erst dann k ön nen  Substan
zen ins C oriu m  gelangen. Sie lassen sich hier häufig nachweisen und dok u m en 
tieren au f diese W eise eine erfolgreiche P enetration . L etztere ist som it u nab
d in gbare V oraussetzung fü r  percutane R esorp tion  od er  A b so rp tio n , d ie A u f 
nahm e in den O rganism us. Sie w ird  m it dem  A b tra n sp ort in den allgem einen 
K reis lau f beendet. D a  sich aber L y m p h - und B lu tgefä ße  erst im  C oriu m  be 
finden, ist eine R esorp tion  frühestens v o n  hier aus m öglich . N eb en  dieser trans
epiderm alen  ist w o h l nur noch die tran sfo llik u läre  A u fn a h m e v o n  nennens
w erter praktischer B edeutung. A b e r  auch in diesem  Fall ist das C oriu m  die 
entscheidende Station  fü r  d ie R esorp tion .

U nsere pharm akologischen  U ntersuchungen hatten zunächst das Z ie l, viel 
W irk sto ff m öglichst schnell und gegebenen falls exak t dosiert percutan  zur 
R esorp tion  zu  bringen . K osm etische A spek te  hinsichtlich E indrin gtiefe , D e p o t 
w irk u n g, Steuerung derselben od er  des A btran sportes ergeben sich daher erst 
in zw eiter L in ie. Für einen K osm etik a -C h em ik er  sind diese B efu n de aber in 
sofern  interessant, als sie zeigen, daß  sich nach einer, w enn  auch unbeabsich
tigten, P en etration  eine R esorp tion  kaum  noch verh indern ' läßt. Sie kann  auch 
dann noch eintreten, w enn  der äußere K o n ta k t bereits lange unterbrochen  ist. 
K osm etische W irk sto ffe  w ird  m an som it in der E piderm is, im  Stadium  der 
Im b ib ition , zu  halten trachten.

G ew isse organische Lösungsm ittel schleusen andere S toffe , d ie nicht od er  nur 
sehr langsam  penetrieren, durch die H au tbarriere  u nd  bringen  sie so percutan  
zu r R esorp tion . D iese P en etrationsverm ittler erfü llen  ihre F u nktion  w e it
gehend unabhängig  v o m  eigentlichen W irk sto ff. T räger, Substanz und gegebe-
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n enfa lls vorh an d en e  L ösu n gsverm ittler scheinen zusam m en au fgenom m en  zu  
w erden , in  to to  also, o ffen bar oh ne nennensw erte Selektion  im  E pithel. H ie r 
bei han delt es sich v orw ieg en d  um einen interzellu lären  transepiderm alen  und 
tran sfo llik u lären , passiven T ran sport.

Seit Jahrzehnten  zäh lt Eserin, ein C holinesterasehem m stoff, zu  den In d ik a 
toren  einer m öglichen  P en etrationsverm ittlu n g  (2 ) (3 ). Seine W irk u n g  au f die 
quergestreifte M uskulatur ist ausgeprägt und kann  nach R esorp tion  sehr k le i
ner M engen  im  tierischen O rganism us verh ältn ism äßig  leicht nachgewiesen 
w erden .-R eg istriert w ird  z. B. der E ffek t au f d ie  periodisch  elektrisch gereizte 
K aum uskulatur v o n  M äusen, w ob e i der Z eitrau m  v o m  B eginn  der äußeren 
A p p lik a t io n  au f die intakte H a u t bis zum  A n stieg  der H u b h öh e  die R e so rp 
tion  und ihre G eschw in d igk eit anzeigt.

D ie  U ntersuchung prim ärer, einw ertiger A lk o h o le  ließ  fo lgen d es erkennen: 
Erst ab V erb in du n gen  m it 4 C -A to m e n  setzte allm ählich eia schwacher Eserin- 
E ffek t ein. Er steigerte sich m it w achsender K oh len sto ffan zah l und hatte sein 
O p tim u m  bei A lk o h o le n  v o n  m ittlerer K etten länge. I s o -A lk o h o le  perm eierten 
die H a u t m it gleicher G eschw in d igk eit w ie  u n verzw eigte , sekundäre dagegen 
m erklich  langsam er als prim äre. M eh rw ertige  A lk o h o le  w irkten  selbst nach 
zw eistün d igem  K o n ta k t nidat m eß bar (4 ).

Ein w eiterer N ach w eis percu taner R esorp tion  kann  m it dem  h erzw irk 
samen G ly k o s id  C o n v a lla to x in  gefüh rt w erden , welches d ie in takte H a u t 
norm alerw eise  in erkennbarer M enge nicht durchdringt (5 ). M it H ilfe  geeig
neter P en etrationsverm ittler indessen läß t es sich percutan  zu r R esorp tion  
bringen , sogar in töd lichen  D osen , und  selbst v o n  einer k leinen O berfläche aus. 
U m  C o n v a lla to x in  in der gewünschten K on zen tra tion  v o n  1,5 m g /T ier  v e r 
gleichend untersuchen zu  kön nen , m ußten  Lösungsverm itt_er v erw en d et w e r 
den, d ie in bezug  au f die P enetration  und die R esorption sgeschw in d igkeit des 
W irk stoff-T rägergem isch es in d ifferent blieben , w ie  K onrrolluntersuchungen  
bestätigt haben . A us der bei venöser V e ra b fo lg u n g  töd lichen  D osis , der extern 
angebotenen  W irk sto ffm en ge  und der K ontak tfläche ergibt sich ein A n h a lt fü r  
d ie R esorption sgeschw in d igkeit. Sie beträgt einige m m 3/c m 2/h .

W ie  aus T a b e l l e  1 ersichtlich, penetrieren H e x a n  und H e x e n  beträchtlich 
schneller durch d ie  in takte M eerschw einchenhaut als d ie  entsprechenden A lk o 
h ole, denn in den K oh len w assersto ffen  gelöstes C o n v a lla to x in  fü h rt erheblich 
schneller zu m  T o d e , w ird  dem nach rascher resorbiert ah  aus H e x a n o l und 
H e x e n -3 -o l (6 ). U n ter gleichen B edingungen  bleiben  m eh rw ertige A lk o h o le  
w irk u n gslos w ie  auch schon bei den geschilderten Versuchen m it Eserin.

M it H il fe  eines speziellen  A ggregates lassen sich die genannten u nd  auch 
andere W irk sto ffe  exak t dosiert p ercu tan  zu r A u fn a h m e bringen , m it einer 
R esorp tion sq u ote  v o n  nahezu  1 0 0 %  (7 ). D as P rin z ip  besteht darin , daß  der
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Tabelle 1
Percutané Applikation von 1,5 rag Convallatoxin pro Meerschweinchen unter Verwendung 

verschiedener Träger- und Schleppersubstanzen.

Träger
Anteil 

in Vol.-°/o
Versuchs

anzahl

Resorptions-
Exitus letalis geschwin- 

in min digkeit
mra3/cm2/h

H ex an 50 6 68 7,7
H ex a n o l 25
C y clo h e x a n o n 25

H e x a n o l n -prim . 75 11 137 3,2
C y clo h e x a n o n 25

1-H e x e n 55 44 76 5,3
C y clo h e x a n o n 45

l-H e x e n -3 -o l 75 4 300 1,6
C y clo h e x a n o n 25

Ä th y lg ly k o l 100 2 nach 24 Stdn. 0,5

1,2 -P ro p y le n g ly k o l 100 2 nach 24 Stdn. <C 0,5

G lycerin 70 2 nach 24 Stdn. <  0,5 ohne
M eth an ol 29 B efu n d
Ä th y lg iy k o l 1

M eth an ol 100 2 nach 24 Stdn. <C 0,5

Ä th a n ol 70 2 nach 24 Stdn. <  0,5
M eth an ol 30

aus einer Speicherschicht stam m ende P enetrationsverm ittler über D och te  in 
eine W irkstoffträgersch icht geleitet w ird , d ort d ie Sustanz eluiert und sie an
schließend durch d ie  H a u t transportiert.

N e b e n  diesen In d ik atoren  er fo lg ter  A u fn ah m e, die sich p ost resorption em  
au fgru nd  ihrer W irk u n g  erkennen lassen, sind F arbstoffe  geeignet, d ie H a u t
resorption  selbst sichtbar zu  machen. Ihre D iffu s ion  in tiefere Schichten der 
H a u t kann nach A n fertig u n g  v o n  G efrierschnitten  im  M ik ro sk o p  v e r fo lg t  
w erden . N eb en  M alach itgrün , das uns als C h em otherapeu tikum  interessierte, 
haben  w ir  v o rw ie g e n d  R h od a m in  B untersucht, das stark fluoresciert und daher 
auch bei sehr geringer Schichtdicke im  F lu orescen zm ik rosk op  sichtbar w ird . 
U nterschiedliche Intensität der F luorescenz im  C oriu m  kann  m it der a u f
genom m enen M en ge F arbstoff k orreliert w erden  und zeigt die W irk sam k eit 
v o n  P enetrationsverm ittlern  unm ittelbar an. Sie läßt sich nach fo lgen d em
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Schema gan z gut beurteilen : 0 =  keine, 1 =  geringe, 2 =  deutliche, 3 =  starke, 
4 =  sehr starke F luorescenz im  C oriu m . R h od a m in  B penetriert w ie  Eserin 
od er  C o n v a lla to x in  nicht, auch nicht in w äßriger  od er  A th y le n g ly k o lm o n o - 
äthy lä th er-L ösun g. Selbst nach stundenlanger äußerer E inw irk un g  beschränkt 
.sich die F lu orescenz au f d ie  äußere B ehaarung und die obersten Schichten des 
E pithels, es k om m t som it lediglich  zu r Im b ib ition . W ird  einer R h od a m in  B -L ö -  
sung in  Ä th y le n g ly k o lm o n o ä th y lä th e r  ein penetrierender K oh lenw asserstoff, 
z. B. C y c lo h e x a n , h inzugegeben, so  erscheint das fluoreszierende R h od a m in  
nicht nur in den H aarschäften , sondern  auch, w engleich  etw as verm indert, 
in ihrer U m gebu n g. E ine äußerliche A p p lik a t io n  v o n  nur 10 m in D au er reicht 
bereits aus, eine deutliche F luorescenz im  C oriu m  h ervorzu ru fen . Sie vertieft 
sich erheblich nach V erlängeru n g  der K on ta k tze it , nach 2 Stdn. z . B. fluores- 
ciert das gesam te C oriu m  sehr stark, sogar das subcutane F ettgew ebe und die 
darunter liegende M uskulatur.

Ä h n liche Versuche haben w ir  m it T etracy clin en  durchgeführt (8 ). Sie flu o - 
rescieren in tensiv  genug, um  im  G ew eb e  au f die gleiche W eise sichtbar gem acht 
zu  w erd en . D er  B efu n d  im  C or iu m  ist negativ  nach A p p lik a t io n  v o n  H an d els 
salben m it therapeutisch üblichen T etracyclin dosieru n gen , auch nach V erlä n g e
rung der E in w irk ze it au f 20 Stdn. od er  E rh öh u n g  der W irk sto ffk on zen tra tion  
au f 10°/o  ( T a b e l l e  2 ) .  Im  G egensatz h ierzu  k ön nen  P enetrationsverm ittler aus

Tabelle 2
Dermale Applikation verschiedener tetracyclinhaltiger Salben auf die intakte Haut von

Meerschweinchen.

Wirkstoff(e) Konzentration
Gew.-°/o

Einwirkdauer 
in Stdn.

Fluorescenz 
im Corium

T e tr a c y c lin 1) 1
T etra cy clin 3
T e tr a c y c lin 1) 3
C h lorte tra cy clin 3
O x y te tr a c y c l in 2) 0,45 2 ,2 0 ' keine

O x y te tra cy c lin 1,5
O x y te tra cy c lin 2) 3,24
O x y te tra cy c lin 9,72
O x y te tra cy c lin 10,0

Handelsbezeichnungen: Adiro-, Aureo-, Terramycin

*) neben Hydrocortison 
2) neben Polymyxin
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der R eihe der K oh lenw asserstoffe , z . B. T etradecen , D od ecen , C y clo h e x a n , be 
trächtliche W irk stoffm en gen  in tie fe  Schichten der H a u t transportieren . D iese 
B efu n de lassen sich an allen üblichen L aboratoriu m stieren  prin zip ie ll in gleicher 
A r t  reprodu zieren , interessanterweise auch an der R h in ozeros-M au s, die keine 
intakten  H a a rfo llik e l besitzt. D ie  F lu orescenzw erte  im  C oriu m  stim m en m it 
denen bei anderen  T ieren  gefundenen  überein, o b w o h l der W irk sto ff im  w esent
lichen nur au f transep iderm alem  W eg e  dorth in  gelangt sein d ü rfte  ( T a b e l l e  3 ) .

Tabelle 3
Percutané Aufnahme von 2,5 Gew.-% Oxytetracyclin-hydrochlorid durdi die Haut ver

schiedener Tierspezies.

AGMA Dimethylsulfoxid "') Cyclohexan!"') Dodecen"') Tetradecen"')

M eerschweinchen 0 2,5 4 4 3,75

M aus 0 2,5 4 3,5

R h in ozeros-M au s 0 2 4 4

R atte 0 2,5 3,5 4

K aninchen 0 2,5 4 4

K atze 0 2 4 4

H u n d 0 2,3 3,3 3,3

s) neben 50 Vol.-°/o Äthylenglykolmonoäthyläther (AGMA) als Lösungsvermittler. Beurtei
lung der Fluorescenzintensität im Corium: 0 =  keine, 1 =  geringe, 2 =  deutliche. 3 =  starke, 
4 =  sehr starke.

Bei percutaner V e ra b fo lg u n g  liegt d ie fluorescenzm ikroskopische N a ch w eis
grenze im  G efrierschnitt fü r  O x y te tra cy c lin  bei 0 ,1 % .  Es ist d ie gleiche G r ö 
ßen ordn u ng , d ie sich nach subcutaner In jek tion  abnehm ender D osen  in w ä ß r i
gen L ösungen  ergibt. D ieser B efu n d  spricht da für, daß  die äußerlich  a u f
getragene K on zen tra tion  m it derjen igen  übereinstim m t, die im  C or iu m  er
scheint. A u f  dem  ku rzen  W e g  dorth in  e r fo lg t  o ffen bar keine nennensw erte 
Selektion .

A u ß er  den vorgenann ten  haben w ir  zahlreiche andere Substanzen au f eine 
m ögliche P en etration  geprü ft: A co n itin , g -S troph an tin , k -S troph an tin , P h én o 
barbita l, P rom eth az in , D ip h en h yd ra m in , D o x y la m in , F om oca in , L id oca in , 
P roca in , V itam in  A , P o rp h y r in , S a licy lsäu re-D erivate , 5 -C h lo r -8 -h y d r o x y -  
chinolin , 5 ,7 -D ich lo r -8 -h y d ro x y ch in o lin , O rce in . Sie alle sind fü r den N a ch 
w eis einer percutanen  A u fn a h m e geeignet. V o r  allem  stellte sich heraus, daß  
jew eils dieselben P en etrationsverm ittler im  gleichen M a ß  w irksam  sind. H ie r -
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aus schließen w ir, daß  der W irk sto ff w äh ren d  der Penetrationsphase nur eine 
untergeordnete B edeutung hat, zum indest in den G renzen  der M olek ü lgrößen  
der oben  angegebenen V erbindu n gen .

W eiterh in  haben w ir  d ie Frage zu  beantw orten  versucht, welche p h ys ik o 
chemischen V oraussetzungen  ein organisches V eh ik el erfü llen  m uß, um  eine 
P enetration  verm itteln  zu  kön nen . N eb en  K ohlenw asserstoffen  und A lk oh o len  
haben w ir  A ld e h y d e , K eton e, Ester, ätherische ö l e  und ihre Inhaltsstoffe, 
nitrierte V erbindu n gen , A lk y lh a logen id e , A lk y lp h osp h a te , im ganzen einige 
h undert Flüssigkeiten untersucht. H ierbe i hat sich fo lgendes ergeben: W enn  
P en etrationsverm ittlu n g in einzelnen  Verbindungsklassen  gefun den  w urde, 
gab es m eist auch ein O p tim u m  bei Substanzen m it m ittlerer K etten länge. 
A b b .  1 ze ig t diesen Zusam m enh ang: D ie  Intensität der R f  odam in fluorescenz 
im  C or iu m  ist in A b h ä n g igk e it v o n  der A n za h l der C -A to m e  in der R eihe der 
A lk a n e , A lk en e  und prim ären  A lk o h o le  au fgefüh rt. A lkan e und A lk en e haben

1.5 2.7 4 3.6 4 4 4 4 3.5 1 0 0 0

05  32 15  33 4 15 15 2 0
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A b b ild u n g  1

Penetrationsvermögen verschiedener Alkane, Alkene und primärer einwertiger Alkohole 
durch die intakte Haut von Meerschweinchen.
Ordinate: Intensität der Fluorescenz von Rhodamin B im Corium 
Abszisse: Anzahl der C-Atome (C)
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ihr O p tim u m  bei 6 bis 16 C -A to m e n , prim äre A lk o h o le  zw ischen 6 u nd  12 
C -A to m e n . Im  ganzen  sind letztere jedoch  w eniger w irksam  als ihre ent
sprechenden K oh lenw asserstoffe .

D ie  verg leichende G egenüberstellung v o n  V erb in du n gen  m it jew eils 6 
C -A to m e n  ließ  erkennen, daß  K oh lenw assersto ffe  (n -H e x a n , 1 -H ex en , c i s ,  

t r a n s  2 -H ex en , 1-H e x in , C y c lo h e x a n , B en zo l) die besten P enetrationseigen 
schaften besitzen. Für ihr V erh alten  scheinen gesättigte od er  ungesättigte a li
phatische, cycloa liph atische  od er  arom atische Strukturen keine w esentlichen 
U nterschiede zu begründen . Auch  unter den geprü ften  Isom eren gibt es keine 
signifikanten D iffe ren zen : 2 ,2 -D im eth y lbu tan , 2 ,3 -D im eth y lbu tan , 2 -M e th y l- 
pentan, 3 -M eth y lp en tan , 2 -M e th y l- l-p e n ta n , 4 -M e th y l-l-p e n ta n , c i s - 4 - 
M e th y l-l-p e n te n , in m s -4 -M e th y l-1 -p e n te n , M eth y lcy clop en ta n , M e th y l- 
cyc lop en ta d ien . E inw ertige  A lk o h o le  w aren  w eniger e ffek tiv : n -H e x a n o l, 2 ,2 - 
D im e th y l-l-b u ta n o l,2 -M e th y l-3 -p e n ta n o l,2 ,2 -D im e th y l-3 -b u ta n o l,3 -M e th y l-  
3 -p en tan o l, 3 -H e x e n -l -o l ,  C y c lo h e x a n o l, B en zy la lk oh o l. D io le  (2 -M e th y l-  
p en ta n -2 ,4 -d io l, 3 -M e th y lp e n ta n -2 ,4 -d io l, C y c lo p e n ta n d io l) fü hren  keine 
F luorescenz im  C oriu m  herbei, n itrierte K oh lenw asserstoffe  ebenfalls nicht 
(N itroh ex a n , N itro cy c lo h e x a n , N itro b e n z o l) , K eton e  eine nur geringe 
(3 -M e th y l-2 -p e n ta n o n , 4 -M e th y l-2 -p e n ta n o n , 4 -M e th y l-3 -p e n ta n o n , 2 ,2 -D i-  
m eth y l-3 -bu tan on , 2 -M e th y l-2 -p e n te n -4 -o n , C y c lo h e x a n o n ).

V erb in du n gen  m it 8 C -A to m e n  w eisen d ie  gleichen E igenschaften  au f: K o h 
lenw asserstoffe  w ie  n -O cta n , 1 -O cten  penetrierten  am  besten, eben falls ihre 
Isom eren : E in  O ctan -Isom eren gem isch , 3 -M eth y l-h ep ta n , 2 ,5 -D im e th y l-2 ,4 - 
hexadien , d s - l ,2 -D im e th y lcy c lo h e x a n , tra tts -l,2 -D im eth y lcy c loh ex a n , 1 ,3- 
D im e th y lcy c lo h e x a n , 1 ,4 -D im e th y lcy clo h e x a n , Ä th y lb e n zo l, D im eth y lb en zo l 
(o - , m -, p - X y lo l ) .  C 8-A lk o h o le  fluorescierten  w en iger in ten siv : n -O cta n o l, 
3 -M e th y l-2 -h e p ta n o l, 6 -M e th y l-2 -h e p ta n o l, 5 -M e th y l-3 -h e p ta n o l, sek. O c ta 
n ol, 2 ,5 -D im e th y lcy c lo h e x a n o l, 3 ,4 -D im e th y lcy c lo h e x a n o l, 3 ,5 -D im e th y l- 
cy c lo h e x a n o l. N o ch  sd iw ächer w aren  K eton e : 6 -M eth y l-2 -h ep ta n on , 3 -M e - 
th y l-2 -h ep ta n on , 4 -M e th y l-3 -h e p ta n o n , 5 -M eth y l-3 -h ep ta n on , 2 -M e th y l-4 - 
h eptanon , 6 -M e th y l-5 -h e p te n -2 -o n , 2 ,4 -D im e th y l-2 ,5 -h e p ta d ie n -o n . 3 -M e - 
th y lh e p ta n -2 ,4 -d io l ist u nw irksam .

W elche physikalisch-chem ischen Eigenschaften  die percutane A u fn a h m e einer 
V erb in d u n g  in den O rganism us begründen , lä ß t sich bislang noch nicht ein
deutig  festlegen. Z w a r  w erden  in  der L iteratur einige o ff  genannt u n d  fü r  die 
H au p tp erm eab ilitä t vera n tw ortlich  gem acht, z . B. die L ip id löslichkeit, der 
V erte ilu n gsk oeffiz ien t od er  ähnliches (9 ) (1 0 ), aber diese K riterien  ändern  sich 
bekanntlich  auch m it der K etten länge. D ifferen zen  zu  entsprechenden T h eorien  
ergeben sich v o r  allem  dann, w enn  eine größer  Z a h l v o n  Substanzen au f Ü b er
einstim m ungen zw ischen P en etrationsverm ögen  und Stoffeigenschaften  hin
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geprüft w ird , w ie  es Stem ann getan hat (11 ) :  D er  P enetrationsgrad  der V e r 
bindungen  w u rd e  am  A u sm aß der F luorescenz im  C oriu m  gemessen und m it 
ihrem  L ösu n gsverm ögen  in  C holesterin  und Stearinsäure korreliert. Stem ann 
kon nte zeigen, daß  d ie  P en etration  m it steigender Löslichkeit in diesen S toffen  
nicht zunahm . Es g ib t V erb in du n gen , d ie ausgezeichnet penetrieren, ohne 
Stearinsäure od er  C h olesterin  besonders gut zu  lösen, und w iederum  solche, die 
fü r  diese ein hervorragen des L ösu n gsverm ögen  besitzen, d ie  H a u t aber nicht 
perm eieren . D e r  äußerliche L ip id film  der H a u t sp ielt dem nach kaum  die  ent
scheidende R o lle  fü r  eine p ercu tan e P enetration .

D ie  K orre la tion  der P en etration  m it der W asserlöslichkeit ergib t o ffen bar 
eine w e it bessere Beziehung. V erb in du n gen  m it geringer W asserlöslichkeit p e 
netrieren gut, z . B. K oh lenw asserstoffe . A n d ere  m it W asser in  jedem  V erh ä lt
nis m ischbare Substanzen durchdringen  d ie  H a u t o ffen b a r  kaum . H ie rv o n  gibt 
es nur w en ige  A usnahm en, z . B. D im e th y lsu lfo x id  (D M S O ).

A b b ild u n g  2

Lokalanästhetische Wirkung nach percutaner Aufnahme von 2,5 Gevr.-°/o Lidocain aus ver
schiedenen Zubereitungen. Applikationsdauer (Stdn.) in Klammern. Abszisse: h =  Zeit in 
Stdn. nach Unterbrechung des äußeren Kontaktes. —  Ordinate: x =  Faktor der Schmerz- 
sdvwellenerhöhung.
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D ie O berflächenspannung der einzelnen V erbindu n gen  scheint einen lim i
tierenden E influß zu  haben, der bei etw a 40 d y n /c m  liegt. Ähnliches scheint für 
die V isk ositä t zu zu treffen . Sie liegt fü r w irksam e P enetrationsverm ittler unter 
4 cSt. A ndererseits kann aus geringer V isk ositä t natürlich nicht au f gute P ene
tration  geschlossen w erden . D as D ip o lm o m e n t scheint auch einen E influß aus
zuüben, etw a in dem  Sinne, daß  eine H au tp en etra tion  bei geringer L adun g 
eher zu  erw arten  ist. A b er  auch hier g ibt es A usnahm en , z. B. w ieder das 
D M S O .

N ich t eine der untersuchten physiko-chem ischen  E igenschaften der P enetra
tionsverm ittler bed ingt allein  die H au tp en etra tion . V erm utlich  haben w ir  es 
m it einer In terferen z m ehrerer physiko-chem ischer F ak toren  zu  tun: Z u n eh 
m ende V iskosität, zunehm ende O berflächenspannung, elektrische L adun g  oder 
W asserlöslichkeit scheinen die P enetration  zu hem m en. D ie  W irk u n g  v o n  P e 
netrationsverm ittlern  ist grundsätzlich  nicht unabhängig  v o n  w eiteren  Inhalts
stoffen  einer Z ubereitun g. Ihre W irk u n g  w ird  m od ifiz iert durch L ösu n gsver
m ittler, sogenannte V erd ick er od er  andere übliche Salbeninhaltsstoffe.

A m  Beispiel der L okalanästhesie ze ig t A b b .  2 , w ie  sehr die galenische Z u 
bereitung eine W irk u n g  beeinflussen kann. N a ch  äußerlicher A p p lik a t io n  v o n

A b b ild u n g  3

Resorptionsgeschwindigkeit nach intracutaner Injektion von 0,5 Gew.-%> Oxytetracyclin aus 
verschiedenen Vehikeln [nach Keesenberg (8)].
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zw ei üblichen lidoca inh a ltigen  Salbengrundlagen  des D A ß  V II  k om m t sie 
nicht zustande. D as entspricht der feh lend en  F luorescenz i n  C oriu m  nach A n 
w en d u n g  der T etracyclin sa lben  (s. T a b e l l e  2 ) .  In  flüssiger Z ubereitungen  m it 
geeigneten P enetrationsverm ittlern  w ird  L id oca in  dagegen in sicher w irksam er 
M en ge percutan  au fgen om m en : D ie  in tieferen  Schichten der H a u t gelegenen 
freien  N erven en d igu n gen  w erden  gegenüber Schm erzim pulsen reversibel un
em pfindlich . Ä hn liche —  bei A n w en d u n g  v o n  L id oca in -h y d roch lor id  jedoch  
n iedrigere —  E ffek te lassen sich auch m it W /O -E m u ls io n e n  od er  G elen  erzielen, 
w enn  diese P enetrationsverm ittler in ausreichender K on zen tra tion  enthalten. 
D ie  percutane R esorp tion  w ird  m it dem  A b tra n sp ort aus dem  C oriu m  und der 
A u fn a h m e in den allgem einen K reis la u f beendet. D ieser Schritt ist eben falls 
v o n  der Z usam m ensetzung der äußerlich v era b fo lg ten  Z u oereitu n g  abhängig . 
Im  G egensatz zu r P enetration  der E piderm is scheint hier lie  verm ehrte W a s
serlöslichkeit einer V erb in du n g  ihre V erteilun g  im  C oriu m  und d ie  A u fn a h m e
geschw indigkeit in die B lut- od er  L y m p h ge fä ß e  zu  fö rd e rn : Sie e r fo lg t nach 
K eesenberg (8 ) aus W asser rascher als aus P en etra tion svern ittlern , aus D M S O  
schneller als aus einem  K oh len w assersto ff ( A b b .  3 ) .  D er  bei der P enetration  der 
E piderm is eine nur untergeordnete R o lle  spielende W irk sto ff kann au f den A b 
tran sp ort erheblichen E influß gew innen . W erden  z. B. L id oca in  und R h od a m in  
B im  gleichen P enetrationsverm ittler (C y c lo h e x a n  und Ä th y le n g ly k o lm o n o 
äthyläth er) zusam m en äußerlich ap p liz iert, tritt Lokalanästhesie gleichzeitig  
m it der F lu orescenz des Farbstoffes im  C oriu m  ein. W en ige  Stunden später ist 
die Anästhesie beendet, das L id oca in  abtransportiert. R fo d a m in  B dagegen 
lä ß t sich 24 und 48 Stdn. später noch im  C oriu m  nachweisen.

ZUSAMMENFASSUNG

P enetrationsverm ittler k ön nen  W irk sto ffe  bis ins C oriu m  der H a u t tran sp or
tieren und w erden  dadurch zu  R esorption sverm ittlern . D er  T ran sport bis ins 
C or iu m  scheint in to to  oh ne nennensw erte S elektion  zu  erfo lgen . Jenseits der 
E piderm is verliert der P en etrationsverm ittler o ffen bar seinen E in fluß , und der 
A b tra n sp ort w ird  zunehm end abhängig  v o m  W irk sto ff. D ie  percutane R e 
sorptionsgesch w in digkeit kann außerordentlich  groß  sein. Schon 15 m in nach 
äußerlicher A p p lik a t io n  k ön nen  F arbstoffe  im  C or iu m  od er  eine L id o ca in 
w irk u n g  nachgewiesen w erden . U nterschiede in der S toffau fn ah m e zw ischen 
L aboratoriu m stieren  und dem  M enschen sind m it Sicherhe t zu erw arten, u. a. 
auch w egen  der D ick e  der E piderm is und der D ichte der Benaarung. Schließlich 
ist auch seit langem  bekannt, d aß  kranke, vorgeschädigte oder alte H a u t ihr 
A u fn a h m ev erm ög en  fü r F rem dstoffe  ändert. D as V erh alten  in  der H a u t kann 
die intravasale A u fn ah m e selbstverständlich  stark beeinflussen. Es m uß auch



104 J O U R N A L  O F  T H E  S O C IE T Y  O F  C O S M E T IC  C H E M IS T S

au f die m ögliche D ep o tw irk u n g  im  E pithel h ingew iesen w erden . Selbst nach B e
endigung des äußeren K ontak tes kann  im m er noch eine R esorp tion  eintreten. 
D ies scheint fü r die K osm etik  w ichtig  zu  sein. Für sie ergibt sich w eiter, daß  
auch in diesem  Bereich P en etrationsverm ittlu n g  grundsätzlich  m öglich  ist. 
M anchm al ist sie erw ünscht w egen  einer m öglicherw eise angestrebten „T ie fe n 
w irk u n g “ . M eistens w ird  sie es jedoch  w en iger sein, w eil d ie zw an gsläufig  ein 
tretende R esorp tion  außer K o n tro lle  gerät. O b  u nd  in w elchem  M a ß e  sich 
P enetrationsverm ittler od er  d ie  anschließende H em m u n g  derselben zur Steue
rung einer sinn vollen  Beeinflussung tieferer H autschichten heranziehen lassen, 
m uß vorerst o ffen b le iben . P rin z ip ie ll indessen erscheint es zum indest th eore
tisch m öglich , d ie  E in drin gtie fe  zu  beherrschen. Es ist allerdings o ft m ethodisch  
außerordentlich  schw ierig, d ie  erforderlich en  P aram eter qu an tita tiv  zu  er
fassen. Insgesam t gesehen sollten  die technologischen Bem ühungen der k os
metischen Forschung m ehr noch als bisher durch T ierexperim ente ergänzt w e r 
den, um  a u f diese W eise schon frü h ze itig  au f eine m ögliche percutané A u fn ah m e 
v o n  S toffen  aus kosm etischen Z ubereitun gen  h inzuw eisen  od er  diese auszu
schließen.
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The Influence of pH, Emulsifier, and 
Accelerated Ageing upon Preservative 
Requirements of 0 /W Emulsions

G E N E  JA C O B S , M .S., S. M . H E N R Y , P h .D ., and V  F. C O T T Y , P h .D .*

P r e s e n t e d  D e c e m b e r  1 1 , 1 9 7 3 ,  N e w  Y o r k  C i t y

Synopsis—Twenty-nine individual PRESERVATIVES and 16 cOTibinations of two or 
more preservatives were tested in an ANIONIC and a NONTONIC OIL/W ATER 
LOTION, each of which was formulated at an acid and an alkaline pH. MINIMUM 
INHIBITORY CONCENTRATIONS against four representative challenge MICRO
ORGANISMS were determined for the preservatives and/or combinations. Less than 
35% of the preservatives or systems tested in lotions were effective. Anionic emulsions 
were somewhat easier to preserve than formulas made with nonionic emulsifiers.

I n t r o d u c t io n

A  recen t survey b y  G u ck lh o m  (1 )  review s data on  a large n u m ber o f  anti
bacterial and antifungal com p ou n d s . H e  has gathered  in form ation  on  these 
com p ou n d s from  a variety  o f  sources and prov ides an in va lu ab le  rev iew  o f  
the pertin en t pu b lish ed  in form ation . T h ere  are, h ow ever, serious gaps in 
availab le  data d u e  to the variation  in  test m ethods em p lo y e d  to  evaluate the 
preservatives.

It was ou r p u rpose  to study those com p ou n d s o f  m ost interest in  a uniform  
system  (o r  system s). In  add ition , w e  w ere  interested in d e v e lo p in g  a p r o ce 
dure fo r  screen in g  n ew  preservatives that gave m ore  significant results than 
the traditional serial d ilution  in broth . O il-in -w ater em ulsions, k n ow n  to  b e  
h igh ly  su scep tib le  to m icrob ia l degradation , w ere  chosen  as the m od el sys
tem s fo r  this study.

® Bristol-Myers Products, Hillside, N. J. 07207.
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R epresentative o il-in -w ater em ulsions w ere  dev ised  to study the fo llo w in g  
aspects o f  preservation :

1. In activation  o f  preservatives in an ion ic  and n on ion ic  em ulsifier systems.
2. T h e  e ffect o f  p H  on  preservation  potential.
3. Stability  o f  preservatives u p on  agein g  at e levated  tem peratures.
4. D eterm in ation  o f  M in im u m  In h ib itory  C on cen tra tion  ( M I C )  o f  satis

fa ctory  preservatives.
5. A u gm en tation  o f  activ ity  b y  in clusion  o f  tw o  or m ore  preservatives.
A  survey o f  the literature on  cosm etic  preservation  show s that several in 

vestigators have stud ied  the inactivation  o f  preservatives b y  n on ion ic  em ulsi
fiers a n d /o r  oth er com pon en ts o f  a form u lation . M ost investigators use an 
aqueous system  to  evaluate b in d in g  o f  preservatives b y  nonion ics. S om e ex
cellent papers o f  this genre are b y  Patel ( 2 ) ,  Patel and K osten bau der ( 3 ) ,  
deN avarre ( 4 ) ,  W e d d e rb u rn  ( 5 ) ,  and Barr and T ic e  ( 6 ) .

A  n um ber o f  papers have b een  p u b lish ed  w h ich  deal w ith  interactions 
b e tw een  anion ics and preservatives. M an y  o f  these state that an ion ic  em ulsi
fiers m ay  en h an ce  the activ ity  o f  som e preservatives. H ow ever , Schuster and 
M o d d e  ( 7 )  dem onstrate b in d in g  o f  som e preservatives b y  an ion ic  m oieties 
in aqueou s systems.

Entrekin ( 8 )  and W ick liffe  and Entrekin ( 9 )  evaluated  the effects o f  p H  
on  preservatives in a broth  m edium . O ptim al p H  con d ition s w ere  ascertained 
fo r  17 preservatives and 4 preservative m ixtures.

O il-in -w ater em ulsions have b een  u sed  b y  a fe w  authors to evaluate pres
ervation  phenom ena . B oehm  (1 0 ) u sed  em ulsions to evaluate synergism  b e 
tw een  preservatives against a variety  o f  test organism s. Barr and T ic e  (6 )  
stud ied  the preservation  o f  aqueous solutions conta in in g  n on ion ic  su rfac
tants. T h ose  preservatives sh ow in g  satisfactory  results w ere  in corp ora ted  
in to em ulsions to com pa re  preservative activ ity  in  aqueou s systems w ith  em u l
sions.

T h e  e ffect o f  the h y d rop h ilic -lip op h ilic  ba la n ce  ( H L B )  o f  n on ion ic  sur
factants on  preservatives in em ulsions w as stud ied  b y  T ilb u ry  ( 1 1 ) .  T en  
preservatives w ere  in corp ora ted  in to s im ple  em ulsions to  evaluate H L B  on  
preservation . Bean e t  a l . ( 1 2 )  stud ied  the effects o f  the partition  coefficien t 
o f  a preservative in cosm etic  em ulsions.

T h e  present study  differs from  m ost o f  the a b ov e  investigations in that it 
is con cern ed  w ith  the sim ultaneous evalu ation  o f  p H , em ulsifier type, and 
acce lera ted  agein g  o f  com p le te  o il-in -w ater em ulsions p repared  w ith  the great 
variety  o f  preservatives n o w  available. Further, it is an extension  and u p 
dating  o f  several facets o f  the preservative studies co n d u cte d  b y  others. Pre
servatives no lon ger usable in  cosm etics becau se  o f  regu latory  action  have 
b een  ex clu d ed  from  evaluation . T h e  authors, instead, have con cen tra ted  on 
those currently  availab le to us in clu d in g  m any n ew  com p ou n d s w ith  little 
or  no h istory  o f  use in  oil-in -w ater em ulsions. T h e  tables o f  e ffective  levels
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o f  the various com p ou n d s take into consideration  n ot on ly  stability  at h igh  
tem perature bu t su ggest approx im ate m in im um  concentration s o f  preserva
tives and preservative com bination s fo r  o il-in -w ater em ulsions o f  various types.

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

T h e  test organism s w ere : S t r e p t o c o c c u s  f a e c a l i s  (A T C C  4 0 8 2 ), P s e u d o 

m o n a s  a e r u g i n o s a  (A T C C  15442), C a n d i d a  a l b i c a n s  (A T C C  10 23 1), and 
A s p e r g i l l u s  n i g e r  (A T C C  96 42 ).

T h e  bacteria  w ere  g row n  in  T rypticase  Soy B roth  ( B B L )  fo r  24 hours at 
37 °C ; the yeast in M y co p h il Broth ( B B L )  fo r  24 hours at 3 7 °C ; the fungus 
on  M y co p h il A gar  slants for 10—14 days at 30 °C . F ungal spores w ere  har
vested  from  10-day o ld  slants w ith  sterile d istilled  w ater and this suspension 
used fo r  cha llen ge.

T est lotion  form ulas used in  the stud y  are listed  in  T a b le  I.
D ata  on  preservatives and preservative m ixtures tested  are g iven  in T ab les 

I I —IV . T h e  ch em ica l nam e, trade nam e, and sou rce  o f  each  o f  the preserva 
tives are in clu ded .

Table I

Formulas for Anionic and Nonionic Test Lotions

Preparations Acid Alkaline

Anionic Lotions
Carbopol 941 0.15 0.15
Cetyl alcohol 0.50 0.50
Glyceryl nionostearate, NSE 2.50 2.50
Isopropyl-palmitate-myristate (60-35) 2.00 2.00
Mineral Oil 55/65 SUS 1.00 1.00
Sodium lauroyl isethionate 0.50 0.50
Triethanolamine, 98% 0.05 0.40
Glycerin, anhydrous 4.80 4.80
Water deionized 88.50 88.15

100.00 100.00
pH 5.1—5.2 pH 7.9-8.1

Nonionic Lotions
Mineral Oil 55/65 SUS 20.00 20.00
Cetyl alcohol 5.00 5.00
Span 60 2.50 2.50
Tween 60 7.50 7.50
Sodium phosphate, dibasic, anhydrous 
Sodium phosphate, tribasic, anhydrous

0.01
0.12

Water, deionized 64.99 64.88

100.00 100.00
pH 5.4—5.7 pH 7.9—8.3
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Minimum Inhibitory Concentration (%) for Preservatives Effective in One or More Lotions

Preservative Anionic Lotion® Nonionic Lotion®

Trade Name Chemical Name Acid Alkaline Acid Alkaline

Bronopol
(Goldschmidt) 2-Bromo-2-nitropropane-1-3-diol 0.05 > 0 .1 » 0.1 > 0 .1 »

Dehydroacetic 
acid (Cane’s)

3-Acetyl-6-methyl-2H-pyran-2, 
4 (3H)-dione 0.1 NT > 0 .2 NT

Dioxin =
Giv-Card DXN 
(Givaudan)

6-Acetoxy-2,4-dimethyl-m- 
dioxane 0.1 0.1 0.15 0.2

DMDMH (Clyco) Dimethylol dimethyl hydantoin 0.1 0.1 > 0.1 0.1
Dowicil 200 

(Dow)
Cis isomer of l-(3-chloroallyl)- 

3,5,7-triaza-l-azonia-adaman- 
tane chloride 0.075» 0.1» 0.1 0.1

Formaldehyde
(Fisher) Formaldehyde solution, 40% 0.05 0.05 0.075 0.073

Hibitane
(Imperial)

Bis (p-chlorophenvldiguanido) 
hexane > 0.1 >0.1 0.1 >0.1

MDMH (Glyco) Monomethylol dimethyl 
hydantoin 0.2 0.2 > 0.5 > 0 .5

Nipastat (Nipa) Nipa ester 82121—mixture of 
methyl, ethyl, propyl, butyl, 
benzyl parabens 0.225 > 0 .3 > 0 .3 > 0 .3

Noxyflex
(Geistlich)

N-Methyl-N'-hydroxymethyl
thiourea 0.25 0.2 0.5 0.2

Ottasept (Ottawa) Parachlorometaxylenol > 0 .5 0.38 > 0 .5 > 0.5
Phenonip (Nipa) Mixture of phenoxetol and 

parabens 0.5° > 0 .5 > 0.5 >0.5
Phenoxetol (Nipa) Ethylene glycol monophenyl 

ether 1.0 1.0 1.0 > 1 .0
Phenyl e'hyl 

alcohol (IFF) 2-Phenylethanol 1.0 1.0 > 1 .0 > 1.0
Polycide A 

(Zwicker)
Tris (2-hydroxyethyl) triazonium 

methyl carboxy phenolate 0.15 0.1 0.15 0.1
Polynoxylin

(Geistlich) Polynoxymethyleneurea > 0 .3 > 0 .3 > 0 .3 0.3
Sorbic acid 

(Pfizer) 2,4-Hexadienoic acid 0.1 NT 0.15 NT
Omadine, Sodium 

(Olin) Sodium pyridinethione r . r >0.1 0.1° 0.1°

Symbols used: D =  Discoloration; NT =  Not Tested; ° =  Approximate MIC; > n  =  In
effective at the maximum concentration indicated.
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Table III

Minimum Inhibitory Concentrations (%) for Preservative Mixtures 
Effective in One or More Lotions

Preservative Mixture Anionic Lotion® Nonionic Lotion"

Trade Name Chemical Name Acid Alkal ne Acid Alkaline

Bronopol + 0.1° 0.1° > 0.1 > 0.1
Omadine, Sodium 0.05 0.05 >0.05 >0.05

LMDM11 + 0.1° 0.1 ’ 0.1° 0.1°
Omadine, Sodium 0.05 0.05 0.05 0.05

MDMH + 0.2° 0.2° 0.2° 0.2°
Omadine, Sodium 0.05 0.05 0.05 0.05

Bronopol + 0.018 0.013'» 0.005 > 0 .1 "
Methylparaben Methyl p-hydroxy-

(Mallinckrodt) -f- benzoic acid 0.038 0.025 0.1 > 0 .2
Propylparaben Propyl /(-hydroxy-

(Mallinckrodt) benzoic acid 0.009 O.OOP 0.025 >0.05
Formaldehyde -f- 0.013 0.0-8 0.038 0.038

Methylparaben + 0.05 0.0"5 0.15 0.15
Propylparaben 0.013 0.0_8 0.038 0.038

Germall + 0.38 0.5 0.5 0.5
Methylparaben + 0.15 0.2 0.2 0.2
Propylparaben 0.038 0.05 0.05 0.05

Gsrmall -f- 0.5° 0.5e > 0 .5 >0.5
Methylparaben + 0.1 0.1 > 0.1 > 0.1
Butylparaben 0.02 0.02 >0.02 >0.02

Methylparaben + 0.15 > 0 .2 > 0 .2 > 0 .2
Propylparaben 0.038 >0.05 >0.05 >0.05

Hibitane + >0.1 >0.1 0.1 >0.1
EDTA (Ciba-Ceigy) Ethylene diamine- >0.05 >0.05 0.05 >0.05

tetraacetic acid
Vancide 89RE n-T richloromethylthio-

(Vanderbilt) + 4-cyclohexene-1,2-
> 0 .2 'dicarboximide > 0 .2 S 0.0"5 > 0 .2 V

Phenoxetol > 1 .0 0.3-5 > 1 .0 > 1 .0
Preservative 68 Halogenated aliphatic

(Dutton & Reinisch) +  amide 0.13 0.19 0.25 0.19
Formaldehyde 0.013 0.019 0.025 0.019

“ Symbols used: ° =  Approximate MIC; D - Discoloration; S =  Separation of emulsion; 
V =  Viscosity changes; > n  =  ineffective at the maximum concentration indicated.

T e s t  P r o c e d u r e s

P r e p a r a t i o n  o f  L o t i o n s

T e s t  lo t io n s  w ith o u t  p r e se rv a tiv e s  w e r e  p r e p a r e d  a n d  im m e d ia te ly  r e fr ig 
e ra te d  to  p r e v e n t  s p o ila g e . P reserv a tiv es  w e r e  d is s o lv e d  n w a te r  o r  e th a n o l.
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Table IV

Preservatives and Preservative Mixtures Unsatisfactory in All Lotions Tested

Preservative or Preservative Mixture Maximum
Level

Tested
m

Trade Name Chemical Name

Armeen Z (Armour) n-Coco-B-aminobutyric acid 0.1
Bradosol (Ciba-Geigy) Dodecyl-dimethvl (2-phenoxy ethyl)

ammonium bromide 0.1
Dowicide 1 (Dow) Orthophenyl phenol 0.2
Dragocid Forte (Dragoco) Isopropyl sorbate 1.0
Gennall 115 (Sutton) Imidazolidinyl urea 0.5
Omadine, Zinc (Olin) Zinc pyridinethione 0.1
Parablend (Mallinckrodt) Mixture of methyl, ethyl, propyl,

butyl parabens 0.2
Preservative 68 (Dutton & Reinisch) Halogenated aliphatic amide 0.5
Propylene glycol (Union Carbide) 1,2-Propanediol 10.0
Tego 103S (Goldschmidt) 15% Dodecyldi (aminoethvl) glycine 0.5
Vaneide 89RE (Vanderbilt) n-Trichloromethyl thio-4-cyclohexene-

1,2,-dicarboximide 0.2
MDMH + 0.5

Methylparaben -j- 0.25
Propylparaben 0.05

Methylparaben + 0.1
Butylparaben (Mallinckrodt) Butyl p-hydroxybenzoic acid 0.02

Irgasan-Trielosan (Ciba-Geigy) + 2,4,4'-Triehloro-2'-hydroxy-diphenyl
ether 0.1

EDTA 0.05
Vaneide 89RE -f- 0.2

EDTA 0.05
Vaneide 89RE + 0.2

F ormaldehyde 0.05

a cco rd in g  to  their solubilities and a d d ed  to  95 m l o f  lotion  in  a 4 -ou n ce  screw - 
ca p p e d  jar. T h e  final v o lu m e o f  p reserved  lotion  w as b rou gh t to 100 m l b y  
the ad d ition  o f  sterile w ater, w h ere  necessary. A fter  ad d ition  o f  preserva
tive, the lotion  w as a llow ed  to equ ilibrate  at room  tem perature fo r  3—7 days 
and shaken occasion a lly . F ou r 10-m l aliquots w ere  p la ced  in  20 x 150 m m  
sterile test tubes. T h e  rem ain ing  lo tion  w as stored  at 52 °C  for  on e  m onth, 
after w h ich  tim e it was re-exam in ed  fo r  preservative ad equ acy .

C h a l l e n g e  o f  L o t i o n s

T en -m illiliter a liquots o f  each  test lotion  w ere  ch a llen ged  w ith  the fo l
lo w in g  volum es o f  pu re cu ltu res:

S t r e p t o c o c c u s  f a e c a l i s — 0.02 m l o f  24 -hou r broth  cu lture (2 .7  x 107 orga - 
n ism s/1 0  m l p rod u ct)
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P s e u d o m o n a s  a e r u g i n o s a — 0.02 m l o f  24-hour broth  cu lture (3 .7  x lO 7 or- 
g a n ism s/1 0  m l p ro d u ct)

C a n d i d a  a l b i c a n s — 0.05 m l o f  24 -hou r broth  cu lture (3 .5x 10 ®  orga n ism s/ 
10 m l p r o d u c t )

A s p e r g i l l u s  n i g e r — 0.1 m l o f  a fresh ly  p rep ared  spore suspension  ( 4 .5 x 1 0 ’’ 
o rga n ism s/1 0  m l p r o d u c t )

P . a e r u g i n o s a ,  C .  a l b i c a n s ,  and A. n i g e r  w ere  recov ered  in la rge  num bers 
in all u npreserved  test lotions fo r  at least 14 days after challenge. S. f a e c a l i s  

survived  in h igh  num bers in all lotions excep t the acid  an ion ic, w h ere  no 
organism s w ere  d etected  after a 3 -d ay  con tact period .

S u b c u l t u r e s  o f  C h a l l e n g e d  L o t i o n s

A t the fo llo w in g  tim e intervals after cha llen ge , each  sam ple w as th orou g h 
ly m ixed  and a sterile in ocu latin g  lo o p  o f  c a .  0 .05-m l cap a city  w as used  to 
streak the lotion  on to  a L eth een  agar ( D i f c o )  p la te—0 hour, 3 days, and 7 
days.

Bacterial and yeast plates w ere  in cu ba ted  at 37 °C  for  a m axim um  o f  3 days; 
fungal plates w ere  in cu ba ted  at 3 0 °C  for 3—7 days b e fo re  d iscard ing.

S t o r a g e  o f  C h a l l e n g e d  L o t i o n s

L otions in ocu la ted  w ith  ch a llen ge  organism s w ere  stored at 24 °C  during  
the su bcu ltu re  period . A fter the final su bcu ltu re, th ey  w ere  d iscarded .

S t a g e s  in  t h e  E v a l u a t i o n  o f  P r e s e r v a t i v e  A d e q u a c y

F r e s h l y  P r e p a r e d  U n a g e d  L o t i o n s — T h ree  decim a l dilutions o f  each  p re 
servative w ere  in corporated  in to each  lotion  to  determ ine the approxim ate 
level o f  preservative requ ired . T h e  h ighest concen tra tion  tested w as usually 
that recom m en d ed  b y  the su pp lier  or  n oted  in the literature; h ow ever, in 
som e cases, the m axim um  level tested w as tw ice  the recom m en d ed  level. K ill 
or  m arked  red u ction  o f  3 or  m ore  ch a llen ge  organism s w ith in  3 days o f  in 
ocu la tion  w as con s id ered  m and atory  fo r  add itiona l study. R e co v e ry  o f  h igh  
levels o f  organism s at any preservative level p re clu d e d  further exam ination  
o f  that level.

A g e d  L o t i o n s — Sam ples stored  at 5 2 °C  fo r  on e  m onth  w ere  su b jected  to 
cha llen ge  b y  the 4 test organism s if  th ey  had b een  p roven  satisfactory  in 
preservative activ ity  by  the previous test. K ill o f  all ch a llen ge  organism s w ith 
in 3 days in d ica ted  potentia lly  ad equ ate  preservation  after storage at e le 
vated  tem perature. T h e  satisfactory  levels determ in ed  b y  the p reced in g  tw o  
studies b e ca m e  the starting po in t fo r  M IC  studies. T h ese  levels w ere  d es ig 
nated “ e ffective  levels.”

M I C  S t u d i e s — Preservatives w ere  in corp ora ted  in to fresh ly  p repared  test 
lotions in 25% decrem ents from  the “ e ffective  level”  determ in ed  in  aged  lo-
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Table V. Effects of Combining Preservatives on Effective Concentrations and Microbial 
Spectrum (Individual Preservatives Precede Preservative Mixtures)

Anionic* Nonionic®

Preservative

Acid Alkaline Acid

%

Alkaline

Result % Result % Result Result %

Bronopol S 0.05 U® 0.1 S 0.1 U® 0.1
Sodium Omadine S 0.1 Us ® 0.1 S 0.1 S 0.1
Bronopol -f- S 0.1 s 0.1 u®» 0.1 u®.® 0.1

Sodium Omadine 0.05 0.05 0.05 0.05

Methylparaben -|- S 0.15 U® 0.2 U» 0.2 Us.P.a 0.2
Propylparaben 0.04 0.05 0.05 0.05

Bronopol + s 0.018 s 0.013 s 0.05 U® 0.1
Methylparaben + 0.038 0.025 0.1 0.2
Propylparaben 0.009 0.006 0.025 0.05

F ormaldehyde s 0.05 s 0.05 S 0.075 s 0.075
Formaldehyde -f- s 0.013 s 0.018 S 0.038 s 0.03S

Methylparaben + 0.05 0.075 0.15 i 0.15
Propylparaben 0.013 0.018 0.038 0.038

Germ all U®.® 0.5 U®'« 0.5 U®.a 0.5 U®.® 0.5
Germall + S 0.38 s 0.5 S 0.5 s 0.5

Methylparaben -f- 0.15 0.2 0.2 0.05
Propylparaben 0.038 0.05 0.05 "[Js,p,c(a 0.1

Methylparaben + Us.®.* 0.1 Us’H.c,» 0.1 Us'l>,®.a 0.1 0.02
Butylparaben 0.02 0.02 0.02 u® 0.5

Germall + s 0.5 S 0.5 u® 0.5 0.1
Methylparaben + 0.1 0.1 0.1 0.02
Butylparaben 0.02 0.02 0.02 0.2

MDMII NT NT u® 0.5 u® 0.5
MDMH + NT NT u® 0.5 u® 0.5

Methylparaben + 0.25 0.25
Propylparaben 0.05 0.05

Vancide 89RE U° 0.2 UP'®.“ 0.2 UP.® 0.2 UP'® 0.2
Phenoxetol S 1.0 S 1.0 s 1.0 u * 1.0
Vancide 89RE + u ° 0.2 s 0.075 U" 0.2 u * 0.2

Phenoxetol 1.0 0.375 1.0 1.0

Preservative 68 Us 0.5 Us 0.5 Us-P 0.5 US'P 0.5
Preservative 68 - f S 0.13 s 0.19 s 0.25 s 0.19

Formaldehyde 0.013 0.019 0.025 0.019

" Symbols used: "  = Organoleptic problems; S =  Satisfactory; U =  Unsatisfactory; NT =
Not Tested. Subscript figure denotes survival of: s •.= S1 f (levali.s; P =  P- a eru g in o sa ; c =
C. a lb ica n s ; a =  A. n iger .
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tions. T h e  level o f  preservative was re d u ced  until the m inim um  in h ib itory  
con cen tra tion  fo r  the m ost resistant organism  was attained. T h e  level that 
k illed  all organism s w ith in  7 days w as con s id ered  to b e  the M IC .

R e s u l t s

T a b le  II sum m arizes M IC  data ob ta in ed  on  preservatives effective  in on e 
or m ore lotions. M IC  data fo r  preservative m ixtures e ffective  in  on e or  m ore 
lotions appear in T a b le  III. T h ose  preservatives and preservative mixtures 
fou n d  to b e  unsatisfactory  in  all lotions tested are listed  in T a b le  IV .

O rg a n o lep tic  observations are in clu d ed  and n oted  as superscripts w here 
ap p licab le . T h e y  are exp la ined  at the base o f  the tables. In  som e cases ( n o 
tably  V a n cid e  89R E  co m b in a tio n s ), deterioration  o f  ag ed  lotions preven ted  
further testing o f  lotions w h ich  w ere  initially satisfactory.

In p rep arin g  preservative mixtures, the b a sic  ap proach  taken w as to c o m 
bine tw o or m ore  preservatives so as to elim inate gaps in m icrob io .og ica l 
spectrum , th ereby  accom plish in g  a com plem en tary  or synergistic m od e  o f 
activ ity  fo r  the m ixture. T a b le  V  presents data w h ich  illustrate this ap proach  
b y  com p a rin g  preservative activ ity  o f  each  co m p o u n d  w hen  tested  alone and 
w h en  in com bin ation . O n ly  those com bin ation s w h ich  sh ow  som e k ind o f  in 
teraction  are presented . O rganism s u n a ffected  b y  the p reservative a n d /o r  
the m ixture are in d ica ted  b y  superscripts. Results o f  m ixtures recom m en d ed  
b y  the m anufacturers, such as G erm all plus parabens, are also reported  in 
T a b le  V .

T a b le  V I sum m arizes the results o f  174 preservation  studies co n d u cte d  
on  4 lotion  types. A  total o f  57 lotions (3 3 % ) w ere  adequ ately  preserved . 
O f these 57 lotions, 33 w ere  an ion ic em ulsions and 24 w ere n on ion ic. T h ese  
results in d icate  a greater ease in preserving  an ion ic  em ulsions. A c id ic  an
ion ic  lotions w ere  satisfactorily  preserved  in 1 8 /4 4  cases ( 4 1 % ) ;  alkaline 
n on ion ic  lotions w ere  the m ost d ifficult to preserve o f  the 4 lotion  types— 
1 0 /4 4  satisfactory  ( 2 3 % ) .

Table VI

Preservation According to Lotion Type

Lotion Type
Number
Tested

Number
Satisfactory

Per cent 
Satisfactory

Acid anionic 44 18 41
Alkaline anionic 42 15 36
Total anionics 86 33 38

Acid nonionic 45 14 31
Alkaline nonionic 4.3 10 23
Total nonionics 88 24 27

All lotions 174 57 33
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D is c u s s io n

W h e n  a preservative or preservative m ixture fa iled  in  on e  or m ore  lotions 
(T a b le s  I I —I V ) ,  the failure m ost o ften  o ccu rre d  in the u n a ged  lotion . H o w 
ever, in  ab ou t 30% o f  the tests, e levated  tem perature a n d /o r  storage for  
on e m onth  ap peared  to  b e  respon sib le  for  loss o f  preservative activity.

Several com bination s o f  preservatives are e ffective  in  on e  or  m ore lotions 
b y  virtue o f  com plem en tary  activ ity  against the test organism s. T h e  c o m b i
nation  o f  G erm all w ith  parabens typifies this type  o f  activity. T h ere  is also 
apparent synergism  as in the case o f  B ron op o l plus parabens. Som e co m b in a 
tions p rov id e  partial com plem entation . E D T A  kills P . a e r u g i n o s a  in  3 o f  the 
4 Irga sa n -E D T A  m ixtures tested, bu t failure to  kill all ch a llen ge  species m akes 
this com b in a tion  in e ffective  fo r  any o f  the lotions. F inally , there is at least one 
exam ple o f  apparent antagonism  ( B ron opol plus sod iu m  O m ad in e  in the acid  
n on ion ic  lo t io n ) .  It  is obv iou s that com bination s o f  com p ou n d s m ay  p rov id e  
ad equ ate  preservation  o f  form ulas in w h ich  single preservatives are in e f
fective . H ow ever , on e  can not easily  p re d ict  w heth er a th eoretica lly  a cce p ta 
b le  preservative m ixture w ill b e  effective  in  a form u lation ; ad d itive  effects,

Table VII

Preservatives Recommended for Various Lotion Types

MIC Level (%)

Anionic Lotion11 Nonionic Lotion“

Preservative Acid Alkaline Acid Alkaline

Bronopol 0.05 NR 0.1 NR
Dehydroacetic acid 0.1 NT NR NT
Dioxin (Giv-Gard DXN) 0.1 0.1 0.15 0.2
DMDMH 0.1 0.1 NR 0.1
Dowicil 200 0.075D 0.U1 0.1 0.1
Formaldehyde 0.05 0.05 0.075 0.075
Hibitane NR NR 0.1 NR
MDMH 0.2 0.2 NR NR
Nipastat 0.225 NR NR NR
Noxyflex 0.25 0.2 0.5 0.2
Ottasept NR 0.38 NR NR
Phenonip 0.5° NR NR NR
Phenoxetol 1.0 1.0 1.0 NR
Phenylethvl alcohol 1.0 1.0 NR NR
Polycide A 0.15 0.1 0.15 0.1
Polynoxylin NR NR NR 0.3
Sorbic acid 0.1 NT 0.15 NT
Omadine, sodium 0.1* NR 0.1* 0.1*

“Symbols used: NR =  Not recommended; NT =  Not tested; D ■=  May discolor; * =  Ap-
proximate MIC.
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synergism , or antagonism  m ay occu r. E xperim ental evaluation  is alw ays n e c 
essary.

O ur results gen era lly  agree w ith  the availab le  literature, i.e., adequ ate  
preservation  is m ore  easily  accom p lish ed  in  an ion ic  system s than in n on 
ion ic  systems. Further, a c id ic  con d ition s a llow  fo r  the use o f  a greater n um 
b er  o f  preservatives than alkaline cond ition s.

T ab les V II  and V III  sh ow  preservatives and preservative com bination s 
recom m en d ed  fo r  sp ecific  lotion  types. T h e  concentrations o f  preservative 
g iven  represent the M IC  ob ta in ed  b y  the various m eth ocs  em p loy ed  in  this 
study. N ote , that in  practice , concentra tion s h igh er than :h e  M IC  w o u ld  b e  
e m p lo y e d  to  com pen sa te  fo r  p ossib le  loss o f  preservative d u e  to heat, light, or 
in teraction  w ith  oth er p ro d u ct com pon ents.

Table VIII

Preservative Combinations Recommended for Various Lo ion Types

MIC Level '% )

Preservative Combination Anionic Lotion® Nonionic Lotion"

Acid Alkaline Acid Alkaline

Bronopol + 0.1“ 0.1* NR NR
Omadine, sodium 0.05 0.05

DMDMH + 0.1“ 0.1* 0.1* 0.1*
Omadine, sodium 0.05 0.05 0.05 0.05

MDMH + 0.2* 0.2* 0.2* 0.2*
Omadine, sodium 0.05 0.05 0.05 0.05

Bronopol + 0.018 0.013d 0.005 NR
Methylparaben + 0.038 0.025 0.1
Propylparaben 0.009 0.006 0.025

Formaldehyde -f- 0.013 0.018 0.038 0.038
Methylparaben + 0.05 0.075 0.15 0.15
Propylparaben 0.013 0.018 0.038 0.038

Germall + 0.38 0.5 0.5 0.5
Methylparaben -f- 0.15 0.2 0.2 0.2
Propylparaben 0.038 0.05 0.05 0.05

Germall + 0.5* 0.5* NR NR
Methylparaben - f 0.1 0.1
Butylparaben 0.02 0.02

NRMethylparaben + 0.15 NR NR
Propylparaben 0.038

NRHibitane + NR NR 0.1
EDTA 0.05

Vancide 89RE + NR 0.075 NR NR
Phenoxetol 0.375

0.19Preservative 68 + 0.13 0.19 0.25
Formaldehyde 0.013 0.019 0.025 0.019

« Symbols used: NR =  Not recommended; * =  Approximate MIC; D =  May discolor.
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T h e authors w ou ld  b e  gu ilty  o f  extrem e n eg ligen ce  w ere  they  not to po in t 
ou t that the data g iven  here can not be  extrapolated  to all o il-in -w ater em u l
sions. T h ese  data w ere  ob ta in ed  using m o d e l system s w ith  relatively  lo w  
levels o f  em ulsifiers A n y  sign ificant increase in  con cen tra tion  o f  em ulsifier 
m ay requ ire  an increase in con centration  o f preservative or m ay even  con tra 
in d icate  an oth erw ise satisfactory  preservative or preservative system . P er
haps, to a lesser degree , particu lar types o f  an ion ic  or n on ion ic  em ulsifiers 
w ill also determ ine w hether or not a preservative is effective .

H en ce , the “ e ffe ct iv e ” levels o f  preservatives g iven  in this report sh ou ld  b e  
con s id ered  on ly  as a gu id e  to  b e  in terpreted  a ccord in g  to  the particu lar 
form u lation  in question . F o llo w in g  a selection  based  on  types and con cen tra 
tions o f  em ulsifiers, p H , and other pertinent characteristics o f  the form ula, the 
su itability  o f  the preservative must b e  dem onstrated  b y  a satisfactory  re
sponse in a ch a llen ge  or  preservation  test ( 1 3 —15)  if  the form u lator is to  b e  
assured o f  a m icro b io lo g ica lly  a ccep ta b le  p rod u ct.

F inally , the authors w ish  to em p hasize  that rather strict standards o f  a c 
cep ta n ce  have preva iled  in this study, v iz., less than 7 days survival at the 
M IC  and less than 3 days at h igh er concentrations. A lth ough  less severe re 
qu irem ents, e.g., a lon ger survival tim e or  m icrobiostasis o f  on e  or  m ore 
species, w o u ld  result in a greater n um ber o f a ccep ta b le  com p ou n d s and re 
d u ce d  levels o f  preservatives in a form ula, the strength o f  the protection  
aga 'n st m icrobia l sp oilage  w o u ld  b e  greatly  redu ced .

A c k n o w l e d g m e n t s

T h e authors gra tefu lly  a ck n ow led ge  the suggestions o f  D r. A rn o ld  D. 
M arcus and the coop era tion  o f  M essrs. Ara N ersesian, R ich ard  A lonso , F red  
Ilu bn er , and Taras D urbak  in  d ev e lop in g  and form u lating  the lotions u sed  in 
this in /estigation .

(R e ce iv e d  January 15, 1974)
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Society of Cosmetic Chemists 
Literature Aw ard to 

Dr. Howard I. Maibach
The 1973 Society of Cosmetic Chemists L ite ra tu re  Aw ard was presented 

to Howard I. Maibach, M .D ., Consultant in  Dermatology, at the Society’s 
Annual Scientific M eeting held in New York C ity.

Form al presentation of the award was made to Dr. M aibach by D r. H y 
man Henkin, 1974 President of the Society, during luncheon ceremonies on 
December 3rd. The award consists of a scroll and an honorarium  o f $1,500. 
D r. Maibach was honored fo r his research work and numerous publications 
on dermatology and related subjects.

Left to right: Literature Award recipient Howard I. Maibach and Literature Award
Chairman Morton Fader
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M c C u t c h e o n ’s D e t e r g e n t s  a n d  

E m u l s i f i e r s , 1974 A n n u a l , N o r t h  

A m e r i c a n  E d i t i o n , McCutcheon’s 
D ivision, A llu red  Publishing Corp., 
New Jersey, 1974. 248 pages. Price 
$12.00. Also, 1974 A n n u a l , I n t e r n a 

t i o n a l  E d i t i o n . 144 pages. Price 
$.8 .0 0 .

McCutcheon’s invaluable guides 
to the w orld  of surface active agents 
have undergone expansions in  1974 
compared to 1973. The N orth  Am eri
can E d ition  is about 10% larger, 
w h ile  the In ternationa l E d ition  has 
nearly doubled in  length. The mod
est price increases, $2.00 per volume, 
are not out of line w ith  those for 
comparable compendia.

The form at of the N orth  American 
Ed ition  has not changed apprecia
b ly  from  the 1973 Edition. The Ex
perimental Surfactant Section has 
several new entries, and some of 
1973’s Experimentáis are now found 
in  the main section o f the 1974 E d i
tion. W ith  few  exceptions there are 
only sketchy physical and chemical 
properties noted fo r the Experimen
tal Surfactants. This lack lim its  the 
u tility  of the Experimental Section.

The lis ting  of surfactants by in 
creasing H L B  values which follows 
the main section is actually a litt le  
shorter than the comparable 1973 
list. However, an ample selection of 
H L B  values is s till presented. The 
1974 edition also contains an excel
lent discussion of H L B  fo llow ed by a 
12-page b ib liography o f H LB -re- 
lated references. This new addition, 
by Paul Becher and W illiam  C. G r if
fin, is a welcome one.

One area where “ McCutcheon’s” 
could be improved would  be inc lu 
sion, wherever possible, of the C TFA  
C o s m e tic  Ingred ien t D ic tionary  
name of each material along w ith  its 
class and formula.

The International Ed ition  lists 
products o f 98 companies as com
pared to 89 in 1973, bu t there are 
many more ind iv idua l entries. A 
correlation between International 
Trade Names and the ir N orth  Am er
ican equivalents w ou ld  be a useful 
addition to fu ture  editions.

Over the years, M cCutcheon’s has 
grown and improved. No practic ing 
cosmetic chemist can afford to be 
w itho u t the current edition close at 
hand.—E d w a r d  F. L e v y — Dewey and 
A lm y Chemical D ivision.
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Society of Cosmetic Chemists 
1 9 7 4  Merit Aw ard Presentation

The 1974 Society o f Cosmetic Chemists M e rit Aw ard  was presented to 
Rosemarie A. W allisch, D ip l. Chem., consultant to the Cosmetic Industry, 
LaGrange, 111., at the December 3rd luncheon during the Society’s Annual 
Scientific Meeting in  New York C ity. The award was given to Mrs. W allisch 
in recognition o f her many years of outstanding service to the Society. In 
1969, Mrs. W allisch organized the Ohio Valley Chapter and was its chair
man in 1970. She was Seminar Chairman in 1974 and is currently a D irector 
of the Society.

Left to right: Merit Award recipient Rosemarie A. Wallisch and Merit Award Chair
man Paul Thau
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