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10 Claims. (Cl. 167-30) 

This invention relates to improved anti-bacterial agents. 
More particularly, it relates to anti-bacterial agents which 
comprise in combination a halogenated bisphenolic com 
pound and halogenated triñuoromethyl diphenyl urea. 
The application of halogenated bisphenolic-compounds 

as anti-bacterial agents is well known. For example, they 
have been successfully employed as anti-bacterial agents in 
detergent compositions, such as deodorant toilet bars, oral 
hygienic preparations, including toothpaste and mouth 
wash, and in various cosmetic formulations. 

Anti-'bacterial agents which have heretofore been ern 
ployedl in detergent compositions, including the said halo 
genated bisphenols, display certain inherent deficiencies 
which detract from their eliìcacy for such applications. 

Gram-negative organisms are common contaminants 
of the skin and other surfaces upon which anti-bacterial 
detergent usage has been found desirable and it is therefore 
essential to reduce the population of these organisms as 
well as gram-positive organisms to attain the maximum 
beneficial effect. In general, anti-bacterial agents which 
have been found satisfactory forpse in detergent milieu 
otherwise, display only slight activity against gram-nega 
tive organisms. 
An additional disadvantageous characteristic peculiar 

to the bisphenolic compounds is photosensitivity. When 
bis(3,5,6,trichloro-Z-hydroxyphenyl) methane and bis(3, 
5-dichloro-2-hydroxyphenyl) sulfide for example, are 
incorporated in a toilet detergent bar in concentrations as 
low as 0.5% exposure to ordinary daylight results in an 
unsightly discoloration of the bar. To attain a minimum 
acceptable level of deodorant effectiveness using the bis 
phenols in such a bar at least 2% by weight of the bisphe 
nols has been recommended. The degree of discoloration 
of detergent bars containing this level of bisphenolic com 
pounds is sufiiciently greatthat gold or yellow coloring 
matter must be incorporated in the formulation for mask 
ing purposes. 

Several anti-bacterial agents, although effective in 
aqueous solution, are incompatible with detergent actives 
or with high pH values generally characteristic of detergent 
systems. Thus, the anti-bacterial activity of phenols, for 
example, is almost completely lost in a soapi system. 
Quaternary ammonium compounds are similarly incom 
patible with soap and anionic synthetic detergents. 

It is an object of this invention to provide a composi 
tion having ahigh level of anti-bacterial activity. 

It is a further object of this invention to provide a 
composition having a high level of anti-bacterial activity 
and reduced photosensitivity. 

Itis a further object of this invention to provide an anti 
bacterial composition which is effective against both gram 
positive and gram-negative bacteria. _ 

It is a still further object of this invention to provide an 
anti-bacterial composition which is adapted to use in 
detergent milieu. 

Other objects and improvements will become apparent 
from the following description and the attached drawing 
which graphically illustrates the surprising anti-bacterial 
activity attained with the combinations of this invention. 

In general, this invention comprises a synergistic com 
bination of a halogenated bisphenol and triñuoromethyl 
diphenyl urea. The ratio of these compounds can vary 
from 1:20 to 20:1, however, the preferred ratio of halogen 
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ated bisphenol to halogenated triñuoromethyl diphenyl 
urea is in the range from 1:3 to 9:1. Maximum bactericid 
al activity occurs when the ratio of bisphenol to trifluoro 
methyl diphenyl urea is maintained between 1:1 and 4:1 
whether the mixtures are employed inaqueous or deter 
gent milieu. - 

“synergistic combination” as used herein refers to a 
mixture of two or more discrete agencies which display a 
degree of anti-bacterial activity which is greater than the 
sum of the anti-bacterial activity of the agencies taken 
independently. 

Halogenated bisphenolic compounds which find utility 
in this invention conform to the general structural formula: 

wherein X stands for halogen, n is an integer from 1 to 
3 and R represents an alkylene radical having from 1 to 
4 carbon atoms, or divalent sulfur. The compounds where 
in R represents an alkylene radical are more fully de 
scribed in U.S. Letters Patent 2,535,077, granted Decem 
ber 26, 1950, as is a method for their preparation. 
The preferred compounds of this general class are those 

which are symmetrical in structural configuration, such 
as bis(5­chloro­2­hydroxyphenyl) methane, bis(3,5­di­ 
chloro-2-hydroxyphenyl) methane, bis(3,5,6­trichloro­2­ 
hydroxyphenyl) methane, bis( 3,5 ­ dichloro ­ 2-hydroxy 
phenyl) sulfide, bis(3,5,6-trichloro-2-hydroxyphenyl) sul 
fide, and mixtures thereof. 
The triñuoromethyldiphenyl urea compounds which 

must be used in this invention can be represented by the 
general structural formula: 

CF; 

wherein Z represents hydrogen, halogen or trifluoromethyl, 
X represents halogen or ethoxy, X’ represents hydrogen or 
halogen, and Y represents hydrogen or triñuoromethyl. 
The preferred compounds of this group include 3-trifluoro 
methyl­4,4'-dichlorocarbanilide, 3-trifluoromethyl-3’,4,4'­ 
trichlorocarbanilide, 3,3'­bís(trifluoromethyl)­4­ethoxy­4'­ 
chlorocarbanilíde and mixtures thereof. These com 
pounds are more fully described in U.S. Letters Patent 
2,745,874, granted May 15, 1956. 
The anti-bacterial eñìcacy of the synergistic combi 

nations of this invention was established by determining 
their bactericidal activity in accordance with the methods 
developed by Cade and Halverson. (Cade, A. R., and 
Halverson, H. O., Soap, vol. X, #9, p. 25.) FIGURES 
1 and 2 express the percent reduction in number of viable 
microorganisms following exposure of a suspension of 
either Staphylcococcus aureus as the representative gram 
positive organism or Escherichia coli as the representa 
tive gram-negative organism to a constant total concentra 
tion of the indicated combinations, for ten minutes at 37° 
C. The effectiveness of the various combinations is re 
flected in reduction in numbers of viable organisms. 
The curves apearing in FIGURE 1 illustrate the rela 

tive bactericidal activity of varying proportions of bis(3,5­ 
dichloro-Z-hydroxyphenyl) sulfide and 3­trifluoromethyl­ 
4,4'­dichlorocarbanilide at a constant total anti-bacterial 
agent concentration of 10 micrograms/ml. of solvent. 
The solid and broken line curves represent the percentage 
reduction of S. aureus and E. coli, respectively. It can be 
seen that neither anti-bacterial agent by itself displays sig 
nificant bactericidal activity when used in 10 micro 
grams/ml. concentrations, while a combination compris 
ing, for example, 7 micrograms/ml. of 4bis(3,5­dichloro­2­ 
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hydroxyphenyl) sulfide and 3 micrograms/ml. of S-tri 
fluoromethyl­4,4'­dichlorocarbanilide results in a reduc 
tion in number of both gram-positive and gram-negative 
organisms of more than 80%. Synergistic anti-bacterial 
activity is observed throughout those portions of curves 
A and B in FIGURES l and 2 which appear above the 
straight lines joining the origin and terminus of the rc 
spective curves. The straight lines represent the expected 
values which would be obtained if the activity of the two 
components were merely additive. 

Similarly, the curves of FIGURE 2 represent the per 
centage reduction of the designated test organism at vary 
ing proportions of bis(3,5,ô-trìchloro-Z-hydroxyphenol) 
methane and 3-trilluoromethyl­4,4'­dichlorocarbanilide. 
The following examples are merely illustrative of the 

present invention and the invention is not limited to them. 
Examples I to V immediately following are indicative 

of the synergistic anti-bacterial activity obtained by con 
joint use of agents of the two classes described herein, the 
specific agents being fairly representative of the classes 
in question. 

Percent Reduc Concentratlon/Mlcrograms 
per ml. on 

3‘Trltluoro 
methyl-4,4' 

dlchlorocarban 
lllde 

bis (3,5,6-Trl 
chloro-Z-hy 
drox henyl) 

s de 

E. coll 

The activity of the mixtures of the above examples was 
determined in accordance with the method referred to 
above, i.e., sufficient anti-bacterial agent was added to a 
tube of FDA nutrient broth (U.S. Department of Agri 
culture Circular 198, December 1931, page 4) to attain 
the desired concentration. The suspending lluid and anti 
bacterial agent were heated to 37° C. and inoculated with 
approximately 5,000,000 cells of the desired test organ 
isms. 'I‘hese mixtures were then incubated for 10 min 
utes and an aliquot was removed, diluted in a 0.1% pep 
tone water diluent, and placed on B.B.L. trypticase soy 
agar (supplied by Baltimore Biological Laboratories, 
Baltimore, Maryland). After solidilication of the agar, 
the petri dishes were incubated for 24 hours and the num 
ber of colonies arising in that time was determined. The 
number of cells surviving exposure to the anti-bacterial 
was compared to the number contained in the original 
inoculum and the ligure thus derived was adjusted in con 
sideration of appropriate controls to give the percent 
reduction value here employed. The efficacy of the mix 
ture of this invention in soap and non-soap synthetic 
detergent milieu may be observed from the following ex 
amples. 

Example VI 

To an aqueous solution containing 250 micrograms/m1. 
of white “Ivory" soap was added varying concentrations 
of bis(3,S-dichloro-Z-hydroxyphenyl) sulfide and 3-tri 
tluoromcthyl ­ 4,4' ­ dichlorocarbanilide. “Ivory" brand 
soap is a neutral white high grade soap consisting of a 
mixture of 80% sodium soap and 20% potassium soap 
derived from a blend of 70% tallow and 30% coconut 
fatty acids. Total anti-bacterial agent concentration was 
maintained at 5 micrograms/ml. or 2% by weight of the 
soap. The compositions thus prepared were tested for 
bactericidal activity using S. aureus as a representative 
organism and the method described supra. The follow 
ing table presents the results of these tests, each value be 
ing an average of the values obtained in several runs. 
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Concentration/Micrograms per ml. Percent 
Reduc 

Soap Bisphenol Trltluoro- duction l 
carbanlllde 

250 5 . ' m 

250 2. 5 2. 5 48 
250 1 4 54 
250 ........... ._ 5 38 

‘Derived by subtracting the percent reduction resulting from soap 
alone from percent reduction resulting from soap plus anti-bacterial. 

The percent reduction in numbers of organisms attri 
butable to the respective anti-bacterial agents 1n soap 
solution is comparable to the values obtained when the 
same agents are tested in aqueous milieu. Similar values 
are obtained when E. coli is used as the test organism. 
Since the anti-bacterial agent was present only in 5 micro 
grams/m1. concentrations in the above series the results 
are not directly equatable to the results obtained in 
aqueous milieu where the anti-bacterial agent was present 
in 10 micrograms/m1. concentration. 

Similar results are obtained when the other anti-bac 
terials hereinbefore described as operable are employed 
in the soap matrix in place of bis(3,5­dichloro­2­hy~ 
droxyphenyl) sulfide and 3-triñuoromethyl­4,4’­dichloro­ 
carbanilide. Further, variation of the soap matrix does 
not have any significant influence on the relative increase 
of activity attributable to the antibacterial agent. 

Regular use of an “Ivory” type soap bar containing 1% 
of 1:1 mixture of bisphenol and halogenated trilluoro 
methyl diphenyl urea results in substantial reductions in 
the bacterial population of the skin and thus markedly 
reduces Ibody odor attributable to the bacterial degrada 
tion of perspiration. 
The mixtures of this invention have been found to 

significantly increase the anti~bacterial activity of non 
soap synthetic detergent compositions. Although some 
ofthe detergents in this group, as for example alkyl ben 
zene sulfonate, have substantial anti-bacterial effect 
against gram-positive microorganisms, few have significant 
effect against gram-negative organisms. The incorpora 
tion of a small amount of the bisphenol-halogenated tri 
fluoromethyldiphenyl mixtures of this invention in syn 
thetic detergent compositions will effect an increase in 
anti-bacterial activity against gram-positive organisms and 
will impart significant levels of anti-bacterial activity 
against gram-negative organisms. 
The anionic synthetic detergent which can be employed 

with this invention is generally defined as a water-soluble 
salt of an organic sulfuric reaction product having in its 
molecular structure an alkyl group containing from about 
8 to about 22 carbon atoms and a radical selected from 
the group consisting of sulfonic acid and sulfuric acid 
ester radicals. Important examples of the synthetics of 
this group which may be benefited through the incorpora. 
tion therein of the mixtures of this invention, are the sodi 
um or potassium alkyl sulfates, especially those derived 
by sulfatiou of higher alcohols produced by reduction of 
glycen'des of tallow or coconut oil; sodium or potassium 
alkyl benzene sulfonates, especially those of the types de 
scribed in U.S. Letters Patents 2,220,099, granted Novem 
ber 5, 1940, and 2,477,383, granted July 26, 1949, in 
which the alkyl group contains from about 9 to about 
15 carbon atoms; sodium alkyl glyceryl ether sulfonates, 
especially those ethers in which the alkyl group is derived 
from the higher alcohols obtained from tallow and coco 
nut oil; sodium coconut oil fatty acid monoglyceride sul 
fates and sulfonates, sodium salts of sulfuric acid esters 
of the reaction product of one mole of a higher fatty 
alcohol (e.g., tallow or coconut oil alcohols) and about 
three moles of ethylene oxide, and others known in the 
art, a number being specifically set forth in Byerly, U.S. 
Letters Patent 2,486,921, granted November l, 1949, and 
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Strain, U.S. Letters Patent 2,486,922, granted November 
1, 1949. , ' . 

The nonionic synthetic detergents which are beneficially 
affected by the anti-bacterial mixtures of this invention 
may be broadly defined as compounds produced by the 
condensation _of alkylene oxide groups with an organic hy 
drophobic compound which may be aliphatic or alkyl aro 

‘ matic in nature. 

For example, a well-known class of nonionics to which 
significant levels of anti-bacterial activity will be impart 
ed through the incorporation of minor amounts of a bis 
phenoltriiluoromethylcarbanilide mixture is marketed 
Iunder the trade name “Pluronic" by the Wyandotte 
Chemical Co., of Wyandotte, Michigan. These com 
pounds are formed by condensing ethtylene oxide with a 

. hydrophobic base formed by the condensation of propyl 
ene oxide with propylene glycol. 
Other nonionics which are suitable for use with the 

mixtures of this invention include the polyethylene oxide 
condensates of alkyl phenols, e.g. the condensation prod 
ucts of alkyl phenols having a straight or branched chain 
alkyl group containing from about 6 to 12 carbon atoms, 
with from about l0 to about 25 moles of ethylene oxide 
per mole of alkyl phenol. The alkyl substituent in each 
compound can be conveniently derived from polymer-ized 
propylene, díisobutylene, octane, or nonane or from any 
other natural or artificial source which will provide alkyl 
chains with the requisite number of carbon atomsras 
specified hereinbefore. 

Other suitable nonionics may -be derived by the con 
densation of ethylene oxide with the product resulting 
from the reaction of propylene oxide and ethylene di 
amine. 
A minor amount of a 1:1 mixture of bis(3,5,6­trîchloro­ 

2­hydroxyphenyl) methane and 3-triñuoromethyl-4,4’­di 
chlorocarbanilide, for example, renders a composition 
containing any of the above detergents or mixtures there 
of, anti-bacterially active against a broad range of micro 
organisms including those which are gram-negative. 

Detergent compositions containing the anti-bacterial 
mixtures of this invention find utility in a variety of appli 
cations and physical forms as will be recognized by those 
skilled in the art. Such products may be used as toilet 
detergent bars, for example, the anti-bacterial mixture 
being present in amounts varying from 0.1% to 10% by 
weight of the total composition. Preferably, the bar 
would contain the said anti-bacterial mixtures in an 
amount varying from .5% to 2% ‘by weight of the total 
composition. 

Example VII 

A milled toilet detergent Ábar was prepared in accord 
ance with methods known and used in the art and having 
the following composition. “Middle-cut” as used herein 
refers to that fraction of coconut alcohol which consists 
predominantly of lauric and myristic alcohols. 

Percent 
Sodium alkyl glyceryl ether sulfonate (alkyl group 

derived from the middle-cut of alcohols obtained 
by catalytic reduction of coconut oil) ........ .._ 8.0 

Potassium alkyl sulfate (alkyl group derived from 
the middle-cut of alcohols obtained by catalytic 
reduction of coconut oil) ________________ __ 20.0 

Magnesium soap of 80:20 tallowzcoconut ­fatty 
acids _16.7 

Sodium soap of 80:20 tallowzcoconut fatty acids -_ 32.4 
Inorganic salts 9.2 
3-trifiuoromethyl-4,4'­dichlorocarbanilide ____'__.._ 1.0 
Bis(3,5,6-trichloro-Z-hydroxyphenyl) methane ___.. 1.0 
Water and miscellaneous ___________________ __ 11.7 

A marked reduction in body odor was noted by users 
of this bar in a panel comparison with a control bar 
comprised as above, 'but without the antibacterial agent. 
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Example VIII 
A granular built synthetic anionic laundry detergent 

composition having the following formulation was rpre 
pared by conventional means. 

Percent 
Sodium alkyl benzene sulfonate (the alkyl radical 

averaging about 12 carbon atoms and being de 
rivedffrom polypropylene) ________________ __ 17.5 

Sodium tripolyphosphate ____________________ _.. 49.7 
Sodium sulfate 13.3 
Silicate solids 7.0 
3-triñuoromethyl-S,4,4’-trichlorocarbanilide ____ __ .05 

Bis(3,S-dichloro-Z-hydroxyphenyl) sulfide _____ __ .05 

Fabrics laundered in this product were imparted with 
substantial levels of anti-bacterial activity as was demon 
strated ­by a marked reduction in surviving organisms 
when a suspension of viable test organisms were exposed 
to the laundered material. 

'I‘he anti-bacterial compositions of this invention may 
also be employed with mixtures of anionic and nonionic 
detergents. For example, 7.5% of a nonionic detergent 
agent, such as “Pluronic” can be used in conjunction with 
10.0% of the sodium alkyl benzene sulfonate in the com 
position of Example VIII without loss of lanti-bacterial 
activity. 
vThe invention has been described above-in coniunction 

with various illustrative examples of anti-bacterial com 
postions, toilet and laundry detergents. It will be obvious 
to those skilled in the art, however, that the anti-bacterial 
mixtures can also be beneficially employed in such prod 
ucts as tooth powder, toothpaste, mouth-wash, antiseptic 
ointment, foot powders and the like. 
What is claimed is: 
l. A_n anti-bacterial composition comprising in com 

bination (l) at least one halogenated bisphenolic com 
pound having the general structural formula: 

wherein X is a halogen, n is an integer of from l to 3, 
R is selected from the group consisting of an alkylene 
radical having from 1 to 4 carbon atoms and divalent 
sulfur, and (2) at least one triñuoromethyl diphenyl urea 
compound having the general structural formula: 

CF: 
i 0 . 

XQNHtNHÖX, 
wherein Z is selected from the group consisting of hy 
drogen, halogen, and triñuoromethyl, X is selected from 
the group consisting of halogen and ethoxy, X' is selected 
from the group consisting of hydrogen and halogen, and 
Y 'is selected from the group consisting of hydrogen and 
triñuoromethyl, the ratio of the said halogenated bis 
phenolic compound to halogenated tritluoromethyldi 
phenyl urea compound being between 1:20 and 20:1, the 
said combination displaying a synergistic anti-bacterial 
action when dissolved in lan aqueous medium. 

2. The anti-bacterial composition of claim l in which 
the said halogenated bisphenolic compound is bis(3,5,6 
trichloro-Z-‘hydroxyphenyn methane. 

3. The anti-bacterial composition of claim l in which 
the said halogenated bisphenolic compound is bis(3,5 
dichloro-Z-hydroxyphenyl) sulfide. 

4. The anti-bacterial composition of` claim 1 in which 
the said halogenated trifiuoromethyl diphenyl urea com 
pound is 3­triñuoromethyl-4,4'-dichlorocarbanilide. 

5. An anti-bacterial detergent composition comprising a 
surface active compound selected from the group consist 
ing of anionic and nonionic organic detergents and mix 
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tures thereof, and in combination a halogenated bis 
phenolic compound having the general structural formula: 

OH OH 

@RG 
Xn Xn 

wherein X is halogen, nis an integer of from l to 3 and 
R is selected from the group consisting of an alkylene 
radical having from 1 to 4 carbon atoms and divalent 
sulfur and a. halogenated triñuoromethyldiphenyl urea 
compound having the general su'uctural formula: 

OF: 

XQNHÈNHÖX, ' 
wherein Z is selected from the «group consisting of hy 
drogen, halogen and trifluoromethyl, X is selected from 
the group consisting of halogen and ethoxy, X' is selected 
from the group consisting of hydrogen and halogen 
and X is selected from the group consisting of hydrogen 
or triñuoromethyl, the ratio of halogenated bisphenolic 
compound to halogenated trilluoromethyldiphenyl urea 
being between 1:20 and 20:1. 

6. The anti-bacterial detergent composition of claim 
5 wherein the halogenated bisphenolic compound is bis 
(3,5,6-trich1oro-2-hydroxypheny1) methane. 
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7. The anti-bacterial detergent composition of claim 
5 wherein the halogenatcd bisphenolic compound is bis» 
(3,5-dichloro-2-hydroxyphenyl) sulfide. 

8. 'I‘he anti-bacterial composition of claim 5 wherein the 
halogenated triñuoromethyldiphenyl urea. compound is 
3«triñuoromethyl­4,4'­dichlorocarbanilide. 

9. An anti-bacterial detergent composition comprising 
a surface active compound selected from the group con 
sisting of anionic and nonionic detergents and mixtures 
thereof, and in combination bis(3,5,6­trichloro­2­hydroxy­ 
phenyl) methane and 3­triñuoromethyl­4,4'­dichlorocar­ 
banilide, the ratio of «the components of said combination 
being between 1:1 and 4:1. 

10. An anti-bacterial detergent composition comprising 
a surface active compound selected lfrom the group con 
sisting of anionic and nonionic synthetic detergents and 
mixtures thereof, and in combination, bis(3,5­dich1oro~ 
Z-hydroxyphenyl) sulfide and 3-triñuoromethyl­4,4'­di­ 
chlorocarbanilîde, the ratio of the components ofthe said 
combinations being between 1:1 and 4:1. 
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