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The present invention relates to compositions 

for killing fungi which cause epidermophytosis, 
popularly referred to as "athlete's foot,' which 
latter name is commonly employed Owing to the 
prevalence of the disease. among persons making 
use of gymnasiums, locker rooms, swimming pools 
and bathrooms which are utilized by large num 
bers of persons. 
The infection known as "athlete's foot' is con 

tagious and communicable by means of con 
taminated clothing and contaminated equipment, 
structures and floors, particularly the floors of 
gymnasiums, swimming pool rooms or of areas 
around Swimming pools, and of locker rooms used 
in connection with gymnasiums and swimming 
pools, on the floors of which the skin of the feet 
of persons come in direct contact. 

It is an object of the present invention to 
provide a composition which, when applied to the 
floors of gymnasiums, to the floor around swim 
ming pools, to the floors of bathrooms, and on 
the floors of locker rooms used in connection with 
gymnasiums and swimming pools, will kill, or 
render harmless to humans, the fungi which 
cause epidermophytosis or 'athlete's foot," and 
thereby prevent, or lessen, the communication of 
the disease to persons not infected with it. 
A further object of the invention is to pro 

wide a composition suitable for use in water 
as a foot bath, in which persons utilizing gym 
nasiums, Swimming pools, public baths, and 
locker rooms used in connection therewith, may 
immerse or bathe their feet in order to kill the 
fungi of "athlete's foot' which may have lodged 
upon, or adhered to, their feet by walking upon 
infected floors, equipment or structures. 

I have discovered that many water soluble 
Salts of inorganic acids which are compatible 
with phenoxyacetic acid, when mixed in water 
solution with phenoxyacetic acid in proper pro 
portion, increase or enhance the fungicidal pow 
er or properties of the phenoxyacetic acid. The 
fungicidal power of the water solution of the 
phenoxyacetic acid and the salt of the inorganic 
acid is more than the sum of the fungicidal 
powers of the phenoxyacetic acid and the salt 
of the inorganic acid separately in water solution 
in the same concentrations. 

Examples of compatible salts of inorganic 
acids which increase the fungicidal powers of 
phenoxyacetic acid are: sodium chloride, sodium 
sulphate, potassium chloride, potassium sulphate, 
magnesium chloride, magnesium sulphate, cal 
cium chloride, ammonium chloride, and zinc 
chloride, 

The composition is prepared for use by dis 
solving the phenoxyacetic acid and the Salt in 
water. In preparing this solution mixtures of 
two or more of the salts may be employed, in 
stead of a single salt. The composition so pre 
pared may also include other fungicidal agents, 
such as paranitrophenol, or other components 
which are compatible with the phenoxyacetic 
acid and salt or mixtures of Salts. 

0. 

20 

A composition including phenoxyacetic acid, 
paranitrophenol, water and one or more of the 
salts described above is a particularly advan 
tageous composition, owing to the fact that the 
solubility of the paranitrophenol or the phe 
noxyacetic acid in the salt Solutions is not sig 
nificantly affected by the presence of the other, 
and to the further fact that the fungicidal power 
of paranitrophenol is also increased by Said salts. 
As a consequence, solutions which are Saturated 
with phenoxyacetic acid may have their fungi 
cidal powers further increased by the addition 
of paranitrophenol, though in practice I may 
use the paranitrophenol and phenoxyacetic acid 
together in such proportion that neither the 
phenoxyacetic acid nor the paranitrophenol sat 
urate the solution. 
The concentration of the phenoxyacetic acid 

in the prepared solution may vary within wide 
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limits, but in view of the foregoing disclosures 
it will be evident to the person skilled in the art 
that it should be employed in high enough Con 
centration in solution to give, in combination with 
the enhancement of its fungicidal power by the 
salt, a resulting fungicidal power high enough 
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for the purposes herein described. The salt 
concentration in the solution may also vary With 
in wide limits in the composition prepared for 
use. In the composition as prepared for use 
in the form of a solution, I have found that the 
Salt Concentration should be at least two and 
one-half per cent based upon the weight of the 
prepared Solution, since below this percentage 
there does not appear to be any practical or 
commercial enhancement of fungicidal power, so 
far as determinable by present known methods 
of determining fungicidal power. In general 
it is more advantageous to employ higher per 
centages of Salt in the prepared solution, for 
example from 6 per cent to saturation of the 
Salt in the prepared solution. In general, the 
enhancement of the fungicidal power increases 
as the percentage of salt in the solution in 
CiteSeS. 
The Compositions of the present invention 

55 may be prepared by adding the phenoxyacetic 
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acid and salt as separate reagents to the same 
body of water and dissolving them therein, or a 
mixture of the phenoxyacetic acid and salt may 
be preliminarily prepared and the mixture there 
after dissolved in water, the relative proportion 
of phenoxyacetic acid and salt in such mixture 
being such as to give the desired concentration 
of salt in the body of water in which it is dis 
solved and the resultant fungicidal power neces 
sary for the purposes herein described. In mar 
keting my invention, I preferably make mixtures 
of phenoxyacetic acid and the salt, without dis 
solving them in water, and sell these mixtures, 
in powdered, granular or crystalline form, with 
suitable instructions for utilizing them in water 
Solution according to the present invention. The 
Said mixtures, therefore, constitute an essential 
part of my invention, and are to be understood as 
being included within the terms of the appended 
claims. Since the feet of persons, coming from 
showers may be slightly alkaline from soap, a 
Small amount of Suitable acid material cheaper 
than the phenoxyacetic acid may be included in 
the mixture as a buffer to prevent partial neu 
tralization of the phenoxyacetic acid by such 
Soap. Exainples of such addition agents, which 
in the concentrations used are without fungicidal 
power, are sodiuin bisulfate and citric acid. 
In the foregoing description and in the ap 

pended claims, it is to be noted that when refers 
ence is made to enhancement or increase of fungi 
cidal powers or properties of the phenoxyacetic 
acid by means of the salts of inorganic acids 
which are compatible with the said phenoxyacetic 
acid, it is intended to indicate that the fungicidia. 
pOWerS or ''Operties of the phenoxyacetic acid 
are greater in the presence of said salts that in 
their absence, and that the resulting fungicidal 
pOWerS or properties of a water soition contain 
ing both the phenoxyacetic acid and the sa, i. 
dissolved condition are greater than the sign of 
the fungicidal powers of separate solutions of the 
phenoxyacetic acid and the sait of respectively 
the same concentrations in whicis the he city. 
acetic acid and the salt are present in a ii 
ture of then in dissolved condition in the Stre 
body of Soivent. 
When state herein that the salts of the - 

Organic acids or other substances 9te congatie 
With the phex oxyacetic acid, intent to indicate 
that the said salts and other substances do set 
act upon the phenoxyacetic acid in wster soa 
tion in such a mainer as to be destrictive of the 
fungicidai powers of the phenoxyacetic acid in 
Water Solution. 
The following specific exaripes 8a giye as 

illustrative of cozipositions preparei according to 
the present invention, it being inderstosi is 
the inventios is not confined to the specific six 
amples or the grogortions of igretists gecited 
therein. 

Eacanage 

G.050 pound of powdered piezo yacetic acic 
are intimately mixed with 8.85 pound c; itsely 
vided soiid soditin choice, 
The Viole of his listure is dissolved in sile 

gaion of Water for se. 

gi 

is acciage I 

0.050 pound of powdered piezio;33 aceti, a 
are intinately nixed with .345 it of 
Sodium chloride in Small crystai or fiverized 
forts, and 0.05 pound of poweredi citric acid. 
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The whole of this mixture is dissolved in on 

gallon of water for use. 
Eacanage III 

0.050 pound of powdered phenoxyacetic acid are 
intimately mixed with 0.945 pound of solid mag 
nesium sulphate in fine crystal or pulverized 
form, and 0.005 pound of powdered sodium bi 
sulfate. 
The Whole of this mixture is dissolved in one 

gallon of Water for use. 
Eacample IV 

0.030 pound of powdered phenoxyacetic acid 
and 0.030 pound of powdered paranitrophenol are 
intimately mixed with 0.935 pound of finely di 
Wided Solid sodium chloride, and 0.005 pound of 
powdered SOdium bisulfate. 
The Whole of this mixture is dissolved in one 

gallon of Water for use. 
Ecample V 

0.050 pound of powdered phenoxyacetic acid are intimately mixed with o5 poind of pow 
dered magnesium sulphate, 0.500 pound of pow 
dered Sodium chloride and 0.005 pound of pow 
dered sodium bisulfate. 
The whole of this mixture is dissolved in one 

galor of Water for se. 
clain: w 

i. A fungicidal composition comprising phe 
Oxyacetic acid and & Water Soluble inorganic 

Salt corpatible in Water solution with phenoxy 
acetic acid, the proportion of said salt in the 
composition greatly exceeding the proportion of 
phenoxyacetic acid in the conposition, the said 
Salt enhancing the fungicidal properties of the 
phenoxyacetic acid when the composition is dis 
Solved in Water to for in a solution containing at 
east 2% per cent concentration of the salt, based 
upon the Weight of the Sotion, 

2. A fungicidal coagosition comprising phe 
EOKyacetic acid E.E. sodi's chloride, tie pro 
portion of sodius, chloride therein greatly ex 
ceeding the pigeortion of phenoxyacetic acid, 

3. A fragicidai coAngosition comprising pier 
royacetic &cid & Water soluble inorganic sat 
coing.3tibie E. Water Solition with phenoxyacetic 
acid, aidi & other states Soubie compatible 
acidic material for increasing the acidity of & 
Water Sotion of he composition over and al-ove 
the acidity provided by the peoxyacetic scii, 
the proportion of said sai; in the cornpositio. 
greatly exceeding the proportion of pierciya 
&cetic acid in the coziposition, the said salt e 

S. Encing theft Egicidal properties of the theoxy 
scetic acid. Whe tie Congosities is dissolived in 
Water to for a Sction containing it east 
2% ger cent concentration of the salt based on 
the Weight of tie silic, 

&. A fungicidai Coosition contiprising pine 
Oxyacetic actici, paraitrogenei arc: a water 
Si is irgi'ganic S&It corpatibie in water Soi 
tion. Wit Sisii peoxyacetic acid aidi saiei para 
itrogeno, Élie proportier of said sat in tie 

Cispositio g’estly exceeding the proportios of 
iserioSyacetic acid aid gai&ritrophenoi in the 

CozygositioE, tie Sai Sii eracing the fungi 
citizi grossi &ies of the fire oxyacetic acid and 
tie parisitECnese vie: i.e composition is 
dissolved is: W&er is ioti. g. solution conteiting 
at east 22 per cent, colicentratio of the sa, 
based pe: the Weight of the solution. 

5. A fligicicial cogosition for killing orgasi 
is is causing 8thlete's foot comprising a sciatio 
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containing phenoxyacetic acid, water and a 
water soluble inorganic Salt Compatible in Water 
solution with phenoxyacetic acid, the proportion 
of said salt in the composition greatly exceeding 
the proportion of phenoxyacetic acid in the com 
position, the said salt and water being present 
in the Solution in Such proportions as to provide 
an aqueous solution of said salt of at least 2% 
per cent based upon the Weight of the solution 
and said salt at said concentration enhancing 
the fungicidal properties of Said phenoxyacetic 
acid. . 

6. A fungicidal composition for killing organ 
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sms causing athlete's foot comprising a solution 
containing phenoxyacetic acid, water, and mate 
rial selected from the group consisting of sodium 
chloride, sodium sulphate, potassium chloride, 
potassium sulphate, magnesium chloride, mag 
nesium sulphate, calcium chloride, ammonium 
chloride, and 2inc chloride, the proportion of said 
material in the solution greatly exceeding the 
proportion of phenoxyacetic acid and being pres 
ent in a concentration of at least 2% per cent 
based upon the weight of the solution. 

CLARENCE L. WERICH, 


