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This invention relates to a bactericidal composition 
which is especially suitable for application to the human 
skin, and also, it relates to a method by which pathologic 
bacteria such as Staphylococcus aureus when present on 
the skin may be substantially eliminated therefrom. 

With the widespread‘use of the antibiotic drugs, a seri 
ous danger of staphylococcal infection in hospitals and 
similar institutions has arisen, because many of the drugs 
retard-growth‘ rather than kill such pathologic bacteria. 
The Surgeon General of- the United States has also called 
attention to- this- fact, thus- arousing considerable interest 
in'seekingaworthwhile-solution; 

The» Staphylococcus-aureus- are transient type bacteria, 
as against-other-forms-whichnormally residelon the hu 
man skin; Conventional antiseptics or body cleansers 
do not-killStaphylocoecus-aureus, but merely serve as 
growth retarders or as bacteriostats. Understandably, 
in hospitals or other areas. in which sterile skin condi 
tions are needed, the conventional compositions are in 
effective against such pathologic bacteria, and it is neces 
sary to take extraordinary precautions for assurance 
against possible infection. Surgery is- one activityv in 
hospitals'which requires greatest care against possible 
infection by the pathologic bacteria, but yet the surgical 
soaps now. being used are far from being satisfactory in 
accomplishing this goal. 

Preparations containing as the sole skin substantive 
component. an antibacterial agent, such as hexachloro 
phene, tetramethylthiurarndisul?de, 2,2’ thiobis (4 chloro 
phenol), 2,2’ thiobis (4 chloro, 6 methylphenol), etc. 
reduce the number of bacteria on the skin with prolonged 
use involving days or weeks of- application but. are, in 
effective as bactericides against Staphylococcus aureus. 
Further, neither a surfactant alone nor a low pH‘is ef 
fective in killing the Staphylococcus aureus. However, 
‘an anionic surfactant and low pH‘ do exhibit bactericidal 
activity. It appears that on the acid side of the isoelec 
tric point of proteins, and it maybe considered that bac 
teria are proteinaceous, theproteinbecomescation active 
or, stated differently, the larger ion of the ionized pro 
tein molecule bears a positivecharge. At the-low pH, 
the cation of the protein and the anionic surfactant com 
bine to form an insoluble precipitate, resulting in suf 
focation of the bacteria. Unfortunately, however, the 
kill of bacteria by means of an anionic surfactant at a 
low pH was not satisfactory; In this connection, my 
eventual discovery of the synergism between a skin 
substantive bacteriostatic compound and the anionic sur 
factant at a low pH was not foreseeable on the basis of 
previous knowledge of the individual effects of these 
materials as regards kill of Staphylococcus aureus. 

All anionic surfactants cannot be used for mypurpose. 
Those anionic surfactants containing an ester group such 
as dioctyl ester of sodium sulfosuccinate, sulfated sec 
ondary alcohols, sulfated monoglycerides, sulfated lauryl 
alcohol, etc., are unsatisfactorybecause-of a rapid loss 
of bactericidal activity upon standing or a rapid develop 
ment of anundesirable» odor, rendering it repugnant for 
use. Ordinary soap cannot exist as such at the pH re 
quired for the present invention. 

Accordingly, an object of this invention is to provide 
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a novel composition having an exceptional property for 
killing Staphylococcus aureus. 

Another object is to provide a composition of' excep 
tional‘ stability at a low pH and‘ possessing the property 
of killinglStaphylococcus aureus. 

Still another object is to provide a method of killing 
Staphylococcus aureus on the skin by means of a com 
position of exceptional stability upon standing for pro~ 
longed periods of time. 

Other objects and advantages will become apparent 
from the following description and explanation thereof. 

It is contemplated in accordance with the present‘ in 
vention tolprovide a composition'comprising a skin sub 
stantive bacteriostatic compound and an anionic surface 
active hydrocarbon sulphonate, at a pH of about 2 to 4. 
The composition can be applied to the skin for- the pur 
pose of killing bacteria, including Staphylococcus 
aureus, without danger of irritation. The composition 
may be employed as a surgical scrub, a treatment for 
acne, anunder arm spray deodorant, an after-shave 10 
tion or a foot and body powder. 
The skin substantive compound of the formulation of 

the invention is non-toxic and possesses a bacteriostatic 
effect on bacteria including Staphylococcus aureus. 
The [glass of compounds falling within such a de?nition 
are old and well known, thus being understood'by those 
skilled in the art. For example, hexachlorophene, tetra 
methylthiuramdisul?de, bithionol, trichlorocarbanilide, 
2,2’ thiobis (4 chlorophenol), 2,2’ thiobis (4 chloro, 
6 methylphenol), etc. are skin substantive, non-toxic and 
do exert a bacteriostatic effect‘ on bacteria, but are not 
bactericidal’ when used alone. The quantity in which 
these compounds are employed varies in accordance with 
the use, but generally, about 2 to 15% by weight, based 
on the quantity of anionic surfactant, may be employed; 
The quantity of bacteriostat may vary outside the above 
range, in which case less satisfactory results are achieved. 
The anionic surfactant to be used with theskin'sub 

stantive bacteriostat may be a sulphonated hydrocarbon, 
such as an alkane sulphonate or an alkaryl sulphonate 
in which the aryl nucleus is mono or polynuclear, such 
as benzene, naphthalene, etc. The alkyl substituent on 
the aryl group may contain from about 1 to 22 carbon 
atoms. The important consideration is that the com— 
pound be an anionic surfactant. In the alkane sulphon 
ates, the alkyl group contains about 8 to 22 carbon 
atoms. The sulphonic acid group or groups are attached 
directly to a carbon atom, providing'a stable carbon to 
sulfur bond, unlike the anionic surfactants mentioned 
hereinabove as falling outside of the scope of the inven 
tion. There may be one or more sulphonic acid groups 
in the molecule and the group may be a free acid group 
or combined with such radicals as ammonium; alkali 
metal, e.g., sodium, potassium, etc.; substituted ammonia 
such as the amines; etc. Speci?c examples of such sur 
factants are sodium propylnaphthalene sulphonate, 
sodium dodecyl benzene sulphonate, triethanolamine 
dodecyl benzene sulphonate, sodium-toluene sulfonate, 
sodium xylene sulphonate, ammonium butyl naphthalene 
sulphonate, sodium keryl benzene sulphonate, isopropyl 
amine tetrapropyl benzene sulphonate, sodium dodecane 
sulphonate, etc. The anionic surfactant at the desired 
pH cooperates, or~ synergizeswith the skin substantive 
bacteriostat. to effect. av kill. of bacteria. including 
Staphylococcus. aureusin excess. of what might be pre 
dicted on the basis of their individual effects. The 
synergism exists as long as the two compounds are to 
gether in any relative proportions, but the cooperation 
is particularly effective when the bacteriostat is present 
in an amount of about 5 to 10% by weight, based on 
the surfactant. 

It is also important that the composition be adjusted to 
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a pH of about 2 to 4 in order to be effective. At a lower 
pH than the range mentioned, the composition becomes 
unduly irritating to the skin and thus is preferably avoided; 
whereas at a higher pH the synergism is adversely in 
?uenced to the extent that the composition tends to be 
ineffective as a bactericide for Staphylococcus aureus. For 
our purpose, the desired pH of the composition is ob 
tained by the use of an acid buffer which is non-toxic and 
preferably not odoriferous. Generally, acids having an 
ionization constant of not more than about 1><10-2 and 
as low as about 1x10-7, and which are non-toxic and 
lack objectionable odor can be employed for the present ‘ 
invention. Examples of the acids are citric acid, phos 
phoric acid, acetic acid, lactic acid, propionic acid, tar 
taric acid, hydroxyacetic acid, etc. Acids such as sul 
phuric, hydrochloric, nitric, hydro?uoric, chloroacetic, 
sulfurous, periodic, picric, etc. are either irritating to the 
skin or impart bad odor, and so cannot be used. For 
some applications, such as a pre-surgical scrub, the quan 
tity of acid buffer is regulated to maintain a pH of 2-4 
when one part of scrub is diluted with ?ve parts of water, 
otherwise the composition would not be effective against 
the Staphylococcus aureus bacteria. 
To provide a fuller understanding of the present inven 

tion, reference will be had to the speci?c examples. 

EXAMPLE I.—PRE-SURGICAL SCRUB 

Parts by weight 
Triethanolamine dodecylbenzene sulphonate (60% 

active) _________________________________ __ 45 

Laurie diethanolamide (foam stabilizer) ________ __ 4 
Liquid lanolin (emollient) ___________________ __ 1 
Hexachlorophene ___________________________ __ 3 

Buffer: 
Phosphoric acid 85% (46 parts)] 
Citric acid monohydrate (19 parts) 2 
Triethanolamine (20 parts) _______ “ 

Water, q.s. (100 parts) 
Ethyl alcohol 95% __________________________ __ 12 

Water, q.s __________________________________ __ 100 
pH, 3. 

Using an in vivo test which parallels actual conditions 
of use, the pre-surgical scrub of Example I without the 
hexachlorophene reduced the bacterial population on the 
hands following a 6 minute scrub by 36%. With the 
addition of hexachlorophene, providing the composition 
of Example I, the bacterial count was reduced by 92%. 
In determining the counts, the agar used for plating the 
samples contained a suitable neutralizer, viz, polyoxy 
ethylene sorbitan monooleate to eliminate bacteriostasis. 
The percentage reduction values cited above are relative 
to a scrub under similar conditions using Ivory soap as 
zero percent reduction. ' 

The effectiveness of hexachlorophene alone, also known 
as G-11, as a bactericide has been tested by prior Work 
ers. This compound has been evaluated in the form of 
bar soap, liquid soap or pHisoderm, and found to be a 
bacteriostat and not to have any more effect than 
Ivory soap against bacteria. This work is reported in 
Drug Standards, vol. 19, Nos. 9 and 10, page 170 (1951). 

Additional examples are given below. 

EXAMPLE II.—ACNE PREPARATION 

Parts by weight 
Sodium dodecylbenzenesulfonate (50% active)--- 1.4 
Sodium xylenesulfonate (40% active) ________ __ 3.6 
Citric acid _______________________________ __ 0.4 

Salicylic acid _____________________________ __ 0.5 

Hexachlorophene _________________________ __ 0.1 

Ethyl alcohol 95 % ________________________ __ 25.0 

Water, q.s ________________________________ __ 100.0 

pH, 3. 

This composition is used in the area of the face to 
combat the organisms associated with acne vulgaris. The 
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' Sodium xylenesulfonate (40% active) _________ __ 

salicyclic acid provides a moderate keratolytic effect, and 
hexachlorophene is the skin-substantive antibacterial com 
pound. Under standardized conditions of testing (sterile 
swab sampling) on the faces of test human subjects, the 
following table shows the synergistic action due to the 
presence of the hexachlorophene. 

Table l 

Bacteria per square 
Facial treatment-10 minutes: inch of face 

Control (water) _____________________ __ 34,025 
Acne preparation—no hexachlorophene____ 5,500 
Acne preparation——-0.1% hexachlorophene__ 52 

Suitable neutralizers such as 10% horse serum or poly 
oxyethylene sorbitan monooleate were used in subcultur 
ing the facial swabs to eliminate bacteriostasis. Consult 
ing dermatologists report excellent results are obtained 
with this preparation in treating their acne patients. 

EXAMPLE III.—-BACTERICIDAL AFTER-SHAVE 
LOTION 

Parts by weight 
Sodium dodecylbenzenesulfonate (50% active)___ 1.4 
Sodium xylenesulfonate (40% active) ________ __ 3.6 
Citric acid ______________________ __ _______ __ 0.4 

Bithionol ________________________________ __ 

Perfume 
Dye solutions _____________________________ __ . 

Ethyl alcohol 95% ________________________ .._ 50.0 
Water, q.s ________________________________ __ 100.0 

pH, 3. 

This lotion is used on the face immediately after shav 
ing with no unpleasant smarting or other ill effect. The 
conditions of use of this preparation do not require the 
presence of salicylic acid for keratolytic effect, but re 
quires more alcohol for faster evaporation from the skin. 
The skin-substantive antibacterial compound is bithionol. 

EXAMPLE IV.—BACTERICIDAL UNDER-ARM 
SPRAY DEODORANT 

Parts by weight 
Sodium dodecylbenzenesulfonate (50% active)--- 1.4 

3.6 
0.4 
0.1 

Citric acid _______________________________ __ 

2,2’ thiobis (4-chlorophenol) _______________ __ 

Perfume ________________________________ __ 0.3 

Ethyl alcohol 95 % ________________________ __ 65.0 
Water, q.s ________________________________ __ 100.0 

pH, 3. 

The dye solutions have been omitted here, to avoid dis 
coloration of clothing, and the alcohol content has been 
raised. The skin-substantive antibacterial compound is 
2,2’ thiobis (4-chlorophenol). 

EXAMPLE V.—-BACTERICIDAL FOOT AND 
BODY POWDER 

Parts by weight 
Sodium dodecylbenzenesulfonate (95 % active pow 

der) ___________________________________ __ 1.1 

Citric acid _________________________________ __ 0.2 

3,4,4 trichlorocarbanilide ____________________ __ 1.0 

Cornstarch ________________________________ __ 10.0 

Perfume __________________________________ __ 0.7 

Talc _____________________________________ .... 87.0 

pH (in aqueous extract), 3. 

The powders are blended together and are then micro 
pulverized. Here the 3,4,4 trichlorocarbanilide is the 
skin-substantive antibacterial compound. Due to the low 
solubility of this compound, it cannot be used in clear 
liquid preparations but is satisfactory for use in powders, 
detergent bars and opaque lotions. 
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EXAMPLE VI.—BACTERICIDAL SYNTHETIC 
DETERGENT BAR 

Parts by weight 
Sodium dodecylbenzenesulfonate (95% active pow 

der) ____________________________________ __ 35 

Tetramethylthiuramdisul?de ___________________ __ 1 

Citric acid-sodium citrate buffer ________________ __ 2 

Cornstarch _________________________________ __ 56 

Aluminum stearate ___________________________ __ 1 

Water _____________________________________ __ 5 

pH (in Water), 3. 
These materials are compounded in a suitable mixer 

and are then extruded in bar form. The tetramethyl 
thiuramdisul?de used here as the skin-substantive anti 
bacterial compound is too insoluble to be used in clear 
liquid preparations, but is satisfactory for use in powders, 
detergent bars, and opaque lotions. 

Having thus provided a description of my invention 
along with speci?c examples, the scope thereof is de?ned 
by the appended claims. 

I claim: 
1. A non-toxic composition comprising a stable anionic 

surface active sulphonate selected from the group con 
sisting of alkyl sulphonates in which the alkyl group con 
tains approximately 8-22 carbon atoms and alkyl aryl sul 
phonates in which the alkyl group contains approximately 
1-22 carbon atoms and in which the aryl nucleus is 
selected from the group consisting of benzene and naph 
thalene, and a non-toxic skin substantive bacteriostatic 
compound, at a pH of about 2 to 4. 

2. A method of killing bacteria on the human skin 
which comprises applying to the skin the composition 
of claim 1. 

3. The composition of claim 1 wherein the bacterio 
static compound is selected from the group consisting of 
hexachlorophene, tetramethylthiuramdisul?de, bithionol, 
trichlorocarbanilide, 2,2’ thiobis (4 chlorophenol), and 
2,2’ thiobis (4 chloro, 6 methylphenol). 

4. A method of killing bacteria on the human skin 
which comprises applying to the skin the composition of 
claim 3. 

5. A non-toxic composition comprising hexachloro 
phene and a stable alkaryl sulphonate containing an alkyl 
substituent of about 1 to 22 carbon atoms and an aryl 
nucleus selected from the group consisting of benzene 
and naphthalene, at a pH of about 2 to 4. 

6. A method of killing bacteria on the human skin 
which comprises applying to the skin the composition of 
claim 5. 

7. A pre-surgical scrub comprising about 27 parts of 
triethanolamine dodecylbenzene sulphonate; 4 parts of 
lauric diethanolamide; 1 part of lanolin; 3 parts of hexa 
chlorophene; about 12 parts of an acid buffer containing 
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39 parts of phosphoric acid, 19 parts citric acid, 20 parts 
of triethanola-rnine and 22 parts water; 12 parts ethyl 
alcohol and 41 parts water. 

8. An acne composition comprising about 0.7 parts of 
sodium dodecylbenzene sulphonate, 1.4 parts sodium xyl 
ene sulphonate, 0.4 part citric acid, 0.5 part salicylic 
acid, 0.1 part hexachlorophene, 23 parts ethyl alcohol 
and 73.9 parts of water. 

9. An after-shave lotion comprising about 0.7 part of 
sodium dodecyl benzene sulphonate, about 1.4 parts of 
sodium eXlene sulphonate, about 0.4 part of citric acid, 
about 0.1 part of bithionol, about 47.5 parts of ethyl alco 
hol and about 49.9 parts of water. 

10. An under-the-arm deodorant comprising about 0.7 
part of sodium dodecylbenzene sulphonate, about 1.4 
parts of sodium Xylene sulphonate, about 0.4 part of 
citric acid, about 0.1 part of 2,2’ thiobis (4-chlorophenol), 
about 62 parts of ethyl alcohol and about 35.4 parts of 
water. 
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