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1

This invention relates to an jodine detergent,
and more particularly, to a detergent composi-
tion usable, for example, for thoroughly cleans-
ing the hands of the user and containing ele-
mental iodine in solution as & disinfecting agent,
the detergent composition being stable against
1oss of iodine by evaporation or chemical reaction
with other ingredients of the composition and
also stable against precipitation of iodine upon
dilution of the composition with water.

Todine has long been recognized as a particu-
larly effective disinfectant for destroying bac-
teria or inhibiting or preventing bacterial growth.
There has been an outstanding need for some
practical method of utilizing iodine for sterilizing
the hands of doctors, dentists, nurses or even
laymen handling sterile materials. The iodine
preparations heretofore available have had seri-
ous defects. Perhaps the most serious has heen
the intense and persistent stains which such
preparations as tineture of iodine have imparted
to the skin. Also the repeated use of such prepa-
rations has resulted in jrritation and cracking of
the skin. Furthermore, such preparations are
not stable and are unsuitable for employment in
convenient dispensers such as ordinary liguid soap
dispensers. It is not practicable to maintain such
dispensers hermetically sealed and elemental
iodine as well as other constituents in the iodine
preparations now available will rapidly evaporate
from the dispenser. The iodine preparations
heretofore available have also had no detergent
action and will not remove soil from the hands
of the user even if employed with water.

The present invention is concerned with a de-
tergent composition containing elemental icdine
in solution. The composition may be in lquid
form suitable for dispensing from liguid soap
dispensers although, if desired, it may be pro-
duced in the form of a paste for delivery from
suitable dispensers, collapsible tubes or other con-
tainers. The detergent composition as a whole
is non-volatile and is stable against evaporation
of the highly volatile jodine from the composi-
tion and stable against chemical reaction with
the iodine which would render the jodine inef-
fective as a disinfectant. In this connection, it is
of importance to note that elemental iodine in
solution is the effective sterilizing agent and that
in general, iodine in chemical combination with
other materials has no appreciable antiseptic
properties. Also the compositions of the present
jnvention are completely miscible with water in
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all proportions and dilution with water even in
large amounts does not precipitate iodine even
though iodine is substantially insoluble in water.
The compositions as supplied or dispensed can,
therefore, contain a substantial proportion of
water and if the amount of water is not excessive
it will also not evaporate from the composition.

The composition of the present invention also
contains an effective detergent which produces
a copious suds or lather with water. Itcan there-
fore be employed in the same manner as a hand
soap to cleanse the hands. If it already con-
tains water such lather can be easily worked up
on the hands or the hands can he moistened if
the composition is substantially water-free. The
detergent action removes soil from the hands to
leave a clean surface. During application of the
detergent a transient jodine stain is produced
on the skin showing effective application of jodine
thereto but upon rinsing of the lather from the
hands, this stain is lifted to produce a clean un-
stained skin. It is apparent, however, that there
is some accumulation or penetration of jodine
on or in the skinas & distinct odor of lodine per-
sists for several hours even after repeated wash-
ing of the hands with ordinary detergents such
as soaps. The amount of iodine thus retained
by the skin has a continued germicidal action but
is not enough to irritate or cause cracking of the
skin since repeated applications of the detergent
composition over extended periods of time have
failed to produce such results.

The composition of the present invention in-
cludes & polyalkylene glycol preferably contain-
ing at least two ether linkages as a non-volatile
soivent for the iodine which also prevents evapo-
ration of the jodine from the composition. It
also includes a substantial proportion of glycerin.
Glycerin is also a non-volatile solvent for ele-
mental iodine but iodine relatively rapidly evapo-
rates therefrom. Mixtures of glycerin and poly-
alkylene glycol, however, retain the property of
the glycol of preventing evaporation of jodine.
Also glycerin is a much more effective solvent
for detergents of the type contemplated by the
present jnvention than the glycol, and mixtures
of glycerin and glycol retain this solvent prop-
erty of the glycerin. Mixtures of glycerin and
glycol also enhance the germicidal properties of
the iodine.

The preferred determents employed in the pres-
ent invention are preferably of the water-solu-
ble organic anionic sulfated type of non-soap



2,509,140

synthetic detergents. 'These detergents should
have any aliphatic radicals, such as fatty acid
radicals, contained therein completely saturated
to avoid reaction with iodine and for the same
reason should not contain any other groups such
as aldehyde or free amino groups which are oxi-~
dized by or otherwise react with iodine. The
detergent should not be appreciably alkaline and
is preferably neutral or slightly acidic in nature
as an alkaline detergent will also render the iodine
inactive., Ordinary fatty acid soaps are there-
fore not suitable as the sole detergent since ef-
fective detergent soaps are alkaline. Small
amounts of such seaps in conjunction with deter-
gents of the type above discussed may be em-
ployed to provide a lubrieating action (soapy
feel) without seriously affecting the disinfecting
action of the composition but are preferably
omitted. The composition will also contain a

small amount of an alkali metal iodide such as 2

sodium or potassium iodide. Such iodide has no
germicidal action but funections as a solubilizing
agent for the elemental iodine in the glycol and
glycerin mixture and also prevents precipitation

of elemental iodine upon dilution of the compo- :

sition with water. The resulting composition
represents a completely stable material which
not only thoroughly cleanses and sterilizes the
hands of the user but also ringes cleanly from

the hands leaving no stain and producing no s

frritation. While the iodine detergent of the
present invention is primarily useful for cleansing
and sterilizing the hands of the user it may be
employed upon any portion of the skin or even

to elean and sterilize wounds, It may obviously .

alsa be employed to clean and sterilize such ma-
terinls as fabrics, or surfaces of solid materials
such as wood, metal, rubber, ete.

1t is therefors an object of the present inven-
tion to provide an improved detergent composi-
tion containing elemental iodine as a disin-
fectant.

Another object of the invention is to provide g
detergent composition containing iodine which

is ehemieally stable and which is stable against -

evaporation of fodine therefrom.

A further object of the invention is to provide
a detergent composition containing iodine in
solution in a mixture of polyalkylene glycol and

glycerin in which the stabilization effect of poly- -

alkylene glycols against evaporation of iodine is
employed in conjunction with the solvent proper-
ties of glycerin for synthetic detergents and the

disinfecting enhancing properties of the mixture )

upon iodine.

A still further object of the invention is to
provide an improved detergent composition con-
taining lodine in which g glycerol-polyalkylene
glycol solvent is employed to hold both iodine
and a detergent in solution,

Other objects and advantages of the invention
will appear in the following detailed description
of the invention.

The primary composition of the present in-
vention as indicated above contains a solvent
mixture of a polyalkylene glycal and glycerin
having in solution therein elemental iodine, an
alkali metal jodide and a deterzent compatible
with the other ingredients of the composition,
which detergent is bredominantly an anionic
sulfated synthetic detergent. To this primary
composition small amounts of ather materials
may be added such as an alkylated cellulose or
stiffening agents to modify the physical proper-
ties of the composition as long as such mate-

rials do no deleteriously react with iodine. Also,
a substantial amount of water may he added to
the primary composition. The composition is
preferably a liguid material but may alterna-
tively be prepared in semisolid form or paste
form.

In my copending application Serial No. 56,657,
fled October 26, 1948, T have disclosed a liquid
edine composition in which the unique proper-
ties of polyalkylene glyeols in preventing evapo-
ration of iodine from solution therein are em-
ployed to enable a stable liquid jodine composi-
tion to be prepared. As disclosed therein, poly-
alkylene glycols, particularly those containing at
least two ether Iinkages, i. e., triethylene glycol,
and polyalkylene glycols of greater molecular
weight form stable iodine solutions. Such poly-
alkylene glycols are non-volatile, are solvents for
elemental iodine ang: icdine does not appre-
ciably evaporate from solution therein although
elemental iodine evaporates relatively rapidly
from all other known solvents for the iodine.
The compositions of my copending application
referred to also preferably contain an alkali
metal iodide as g solubilizing agent for the iodine.
Although elemental iodine is soluble in polyal-
kylene glycols and does not evaporate from solu-
tion therein, dilution of such solutions with
water in the absence of alkali metal iodides
causes undesirable precipitation of elementsal
iodine. The alkali metal jodides prevent such
precipitation upon dilution with water and are
therefore employed in the composition of the
bresent invention even though they have no ap-
preciable disinfecting or germicidal action.

In accordance with the bresent invention, it
has been found that glycerin in addition to the
polyalkylene glycolg discussed above is an im-
portant constituent of lodine detergent composi-~

i tions. Glycerin hag been suggested as a Solvent

for iodine which depresses the vaporization rate
of iodine. The evaporation rate of iodine from
glyecerin, however, ig rapid when compared to
the evaporation rate of iodine from polyalkylene
glycols. The property of polyalkylene glycols of
preventing evaporation of lodine persists even
when the polyalkylene glycol is admixed with
relatively large quantities of glyeerin. The pres-
ence of a polyalkylene glycol, even in amounts

" as small as 10 to 15% of the total mixture of

glycerin in the glycol measurably retards evapo-
ration of dissolved elemental iodine and compo-
sitions containing 259 or more of polyalkylene
glycol on the basis of the total glycerin and gly-
col content have substantially the same resist-
ance to evaporation of elemental iodine as the
polyalkylene glycols alone., Also the glycerin is,
in general, a much more powerful solvent for
synthetic detergents than are the polyalkylene
glyecols,  As discussed below, mixtures of poly-
alkylene glycols and glycerin also enhance the
disinfecting properties of the iodine.

A considerable number of synthetie detergents
now available on the market are useful in the

" compeositions of the present invention. In gen-

eral, such detergents should not contain groups
which react with iodine. That is to say, any
eliphatic groups in such detergents are prefer-
ably saturated since iodine reacts readily with
aliphatic groups containing double or triple
bonds. Furthermore, such detergents should be
free of other groups which react with iodine such
as aldehydes or free amino groups. Such de-
tergents should, in general, not be substantially
alkaline as alkaline materials also react with
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{odine to decrease its germicidal properties. Or-
dinary soaps, i. e., alkali metal and ammonium
salts of fatty acids, can be employed as a minor
part of the detergent in the present invention
primarily to provide a lubricating action if the
fatty acids thereof are saturated but are not sat-
isfactory as the sole detergent sinece effective de-
tergent soaps are alkaline.

The preferred detergents of the compositions
of the present invention are organic anionic sul-
fated synthetic detergents, any aliphatic groups
of which are saturated. Thus sodium laury] sul-
fate or the ammonium salt of sulfated glyceryl
monolaurate are particularly suitable. Other
saturated fatty acid radicals or mixtures there-
of can, of course, be substituted for the lauryl
acid and either the ammonium, potassium or
sodium salts may be employed. Furthermore,
such anionic sulfated synthetic detergents may
contain aromatic groups, i. e., they may be aryl-
alkyl sulfated synthetic detergents.

The polyalkylene glycols useful in the composi-
tions of the present invention have the general
formula:

N
R~-C —?—OII
iE

0
|
R—(!J —(f——OH

RJx R

in which the various radicals denoted by R may

be either alkyl groups or hydrogen and X is a -

whole number. Useful glycols should be water-
soluble and are preferably liquid at any atmos-
vheric temperature likely to be encountered, for
example, at temperatures as low as 0° C. The
water solubility and freezing points of the various
polyalkylene glycols depend upon several variables
including molecular weight and chemical struc-
ture. In general, water solubility decreases with
increase in size of any alky! groups and increases
with the number of ether linkages present. Also
in general, the freezing point of the liguid mate-
rial as well as its viscosity increases with increase
of molecular weight. The number of variables
renders it impracticable to attempt to definitely
correlate water solubility and freezing point with
chemical structure, although the ranges discussed
below with respect to the polyethylene glycols are
generally applicable. It is sufficient to state that
the poyalkylene glycols contemplated are miscible
.with water in all proportions and are preferably
liquid at temperatures between approximately 0°
and 55° C., since these physical properties are
the important characteristics.

In case it is desired to produce a semi-solid
composition, it is even possible to employ poly-
alkylene glycols which are semi-solid within the
temperature range just given so long as they are
completely miscible with water. Solutions of
jodine in admixtures of such polyalkylene glycols
and glycerin retain their icdine concentration
substantially constant over extended periods of
time since both the glycols and the glycerine are
substantially non-volatile at temperatures up to
55° C., and the polyalkylene glycols substantially
prevent evaporation of iodine from solution.
Polyalkylene glycols having a value of X of at
Jeast two are most effective in preventing evapora-
tion of iodine.

Of the polyalkylene glycols, polyethylene glycols
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are preferred. The polyethylene glyeols have the
general formula:

B

H—z (E—OI{

H—% —E—OH

HJ/x

in which X is a whole number. Such polyethyl-
ene glycols or mixtures thereof having average
molecular weights up to approximately 600 are
liguid at temperatures as low as 0° C., and are
miscible with water in all proportions. For semi-
solid compositions, the average molecular weight
may be as high as 6000 since such polyethylene
glycols retain their water solubility. Again, a
value of X of at least 2 is preferred since values
of X greater than 1 render the glycol more effec-
tive in preventing evaporation of iodine. For
liquid preparations, this means that triethylene
glycol is the preferred material since it has the
lowest viscosity of any of the polyalkylene glycols
having values of X greater than 1. Various mix-
tures of polyalkylene glycols, including polyethyl-
ene glycols may be employed with glycerin and
are available commercially, being sold on the basis
of average molecular weight. For liquid com-
positions, the average molecular weight of usable
polyalkylene glycols may range from approxi-
mately 108 to 600, the preferred range being be-
tween approximately 150 to 600. The broader
range corresponds to an average value of X ex-
tending from approximately 1 to 12 and the
preferred range corresponds to an average value
of X from approximately 2 to 12. For composi-
tions containing semi-solid polyalkylene glycols

3 the value of X may range up to approximately
120. It will be appreciated that even in the pre-

ferred compositions where a value of X of at least
2 is contemplated that this value is an average
value and mixtures may contain substantial
smounts of polyalkylene glycols having a unit
value of X or even ordinary glycols such as ethyl-
ene glycol or propylene glycol having a zero value
of X as long as the average value of X is at
least 2.

The primary disinfecting detergent composi-
tions of the present invention therefore con-
tain a solvent mixture of one or more glycols
and glycerin containing in solution elemental
jodine, alkali metal iodide and one or more de-
tergents, the glycol content of the composition
being predominantly polyalkylene glycol and the
detergent content being predominantly organic
anionic sulfated non-soap synthetic detergent.
In the solvent mixture the glycerin may range
from approximately 256% to 75% of the solvent
mixture, and similarly, the glycol content may
range from approximately 25 to 75% of the sol-
vent mixture. This is a weight ratio of glycerin
to glycol ranging between approximately 1 to
3 and 3 to 1. On the basis of the total weight
of the primary composition, the amount of sol-
vent mixture may range from approximately 55
to 97%, i. e., the amount of glycol present may
range from approximately 14 to 73% and the
same is true of the glycerin. A mixture of ap-
proximately equal proportions of polyalkylene
glycol and glycerin is preferred in an amount
ranging from approximately 55 to 97% of the
primary composition, i. e.,, an amount of poly-
alkylene glycol ranging from approximately 27.5
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to 48.5% of the primary composition and sn
equal amount of glycerin. The amount of ele-
mental iodine in the primary composition will
range from approximately 0.1% to 10% by
weight, the usual range being between approxi-
mately .25% and 2%. The amount of alkall
metal iodide, such as sodium iodide, in the pri-
mary composition will range from approxi-
mately % that of the iodine content, up to 1.5
times the iodine content, i. e., from approxi-
mately 0.05% to 15%, the usual amount being
approximately 1.2 times the amount of iodine.
The amount of detergent will ordinarily range
from approximately 3% to 20% of the primary
composition. In general it has been found that
amounts of detergent less than 39 will not pro-
duce an effective detergent action. To such a
primary composition may be added any of the
several minor ingredients such as gelling agents
or stiffening agents if a semi-solid composition
is desired. Also water can be added in any de-
sired amounts although the amount of water
in the composition dispensed will not usually
exceed 25% based on the weight of the primary
eomposition.

The entire composition is preferably a liquid
composition, i. e., the polyalkylene glycols are
preferably liquid. That is to say, the polyalkyl-
ene glycols contemplated by the present inven-
tion will usually have an average molecular
weight not greater than 600, the preferred liquid
polyalkylene glycol bheing triethylene glycol.
Such liquid compositions, prepared in accord-
ance with the present invention, are stable

against loss of iodine by evaporation as well as 1

loss by evaporation of the other constituents of
the composition. They are also chemically
stable and are particulaxly suitable for dis-
pensing as detergents and disinfectants from
ordinary liquid detergent dispensers and may be
employed as a disinfecting detergent by doctors,
nurses, etc., in cleaning and sterilizing their
hands.

While liquid detergent compositions, in ac-
eordance with the present invention, are pre-
ferred it is entirely possible to prepare such
compositions in paste form suitable for dispens-
ing from collapsible tubes or jars. For example,
solid polyalkylene glycols may be employed to
produce a semi-solid composition or various

stiffening and thickening agents, such as ben- “

tonite, pectin, agar-agar and sugars, etc., may
be added in amounts up to approximately 15%
of the primary composition. Such stiffening
agents should not contain groups such as alde-
hyde groups which will react with iodine.
compositions such as those disclosed in my co-
pending application, Serial No, 760,615 filed July
11, 1947, now Patent No. 2,550,622, granted April
24, 1951, in which a small amount of water-dis-
persible alkylated cellulose, such as methyl cel-
Julose or hydroxzyethyl cellulose is used to pro-
Guece a gel structure with polyhydroxy alcohols
may likewise be employed to provide a semi-
solid composition. Thus semi-solid gel struc-
tures may ke produced from the primary liquid
detergent composition above described contain-
ing a mixture of liquid polyalkylene glycol and
glycerol as a solvent for the iodine, alkali metal
jodide and detergent by employing an alkylated

cellulose in amounts ranging between 0.3% and
15% of the primary liquid composition with an
amount of water ranging from approximately 1
to 30% of the primary composition.

As specific examples of preferred primary
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ligquid compositions in accordance with the pres-
ent invention, the following are given:

Example 1
Per cent
Jodine - o e 1
Sodium 10dide — oo 1.2
Sodium lauryl sulfate-_._ . ____.. 8
Triethylene glycol. o e 44.9
Glycerin e 44.9
Example 2
TORINE - e 1
Sodium iodide e 12

Ammonium salt of sulfated glyceryl mono-

laurate
Triethylene glycol. o 46.9
Glycerin o 46.9
Example 3 )
Percent
Todine o o o e 1
Sodium 108186 o e 1.2
Ammonium salt of sulfated glyceryl
monolaurate ..o oo 10
Triethylene glyeol o~ 43,9
Glyeerin o e 43.9
In the above exampiles, ail the percentages are
by weight.

The compositions of Examples 1, 2 and 3 are
slightly acidic and remain so on dilution with
water. This is desirable as the iodine is more
stable in slightly acidic compositions and there
is no danger of inactivation of the iodine hy re-
action with an alkali.

Example 4

Percent
ToiNe o e e 1
Sodium iodide - oo 1.2
Sedium lauryl sulfate_ .~ 8
Potassium laurate_ . 2
Triethylene glycol .o 432.9
Glyeerol e 43.0

In the above example, care should be taken
hat the potassium laurate or other saturated
fatty acid soap should be substantially neutral as
otherwise the disinfecting efiiciency of the icdine
will be impaired, i. e., water solutions of the com-
position should have a pH of less than 9. Even
50, the disinfecting efficiency of the composition
of Exaimple 4 is ordinarily not quite as great as
that of the compositions of Exsmples 1, 2 and 3
containing no fatty acid soap.

In any of the above examples the iodine and
sodium iodide content can be varied within the
ranges previously given. Also, the amount of
synthetic detergent can be varied and other
anionic organic sulfated synthetic detergents or
mixtures thereof, incliuding those containing aryl
groups, can he substituted as long as any alipha-
tic groups are saturated and no other groups re-
active with iodine are present. Other water-
soluhle fatty acid scaps including potassium
s0aps can be substituted in Example 4 as long as
the detergent content is predominantly a syn-
thetic detergent of the type discussed and the
fatty acid radicals of the soap are saturated.
That is to say, the synthetic detergent is prefer-
ably at least 75% by weight of the total detergent
present, i. e., the weight ratio of synthetic deter-
gent to soap is preferably at least 3 to 1. ©Other
glycols including solid glycols or mixtures there-
of can be substituted for the triethylene glycol as
long as the total glycol content is predominantly
polyalkylene glycol having at least two ether
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linkages per molecule. Also, that ratio of glyc-
erin to such glycols can be varied from ap-
proximately 1:3 to 3:1 by weight. Stiffening or,
gelling agents in amounts varying from approx-
imately 2% to 15% of the weight of the primary
composition may be added to obtain a desired
semi-solid consistency, so long as such agents do
not react with iodine and are not alkaline. Also,
water in amounts up to approximately 25% of the
weight of the primary compositions may be add-
ed. A desirable addition to any of the composi-
tions of the above examples to improve its lubri-
cating properties while still leaving the composi-
tion liquid is 5% sodium carboxymethyl cellu-
lose and 2.5% water, these percentages being
based on the weight of the primary compositions
given in the examples, the amount of the sodium
carboxymethyl cellulose being variable between
approximately .25 and 1% and the amount of
water between approximately 2 and 25%.

To show the enhanced disinfecting efficiency of
iodine in mixtures of glycerin and polyalkylene
glycol over compositions in which a polyalkylene
glycol or glycerin alone is present, the data from
penetration tests employing the Federal Drug
Administration agar cup plate method using S.
aureus 209P incubated at 37.5° C. are given below
a comparison with a 2% tincture of iodine USP
xiil also being given:

‘Width of zone in cms,—

Composition E’tlgé' 1 part composition, 4 parts
water
2.0% I; 2.4%, Nal in triethy- 2.0 | 0.6 + 0.4 partial inhibition.
lene glycol,
20% I, 249 Nal In 1:1 2.6 | 1.0 -4 0.5 partiel inhibition.

triethylene glycol-glycerin.
2.0% 1; 2.4% Nel in glycerin_
2% tine. iodine USP xili..._.

2.6

0.5 -} 1.3 parti=l inhibition,
1.5 0.4,

It will be noted that the test employing iodine
and sodium iodide in glycerin alone was sub-
stantially better than the test employing fodine
and sodium iodide in triethylene glycol alone, and
very much better than the test employing a 2%
tincture of iodine. The test employing iodine and
sodium jodide in a mixture of equal parts of
triethylene glycol and glycerin was substantially
the same as the test employing glycerin alone
for the undiluted composition but was an im-
provement over the test employing either of these
materials alone upon dilution with water.

Similar tests employing the compositions of
Examples 1, 2 and 3 showed a width zone in
centimeters for the undiluted compositions of 1.7.
This is an excellent result when it is remembered
that the iodine concentration was approximately
one-half that of the compositions in the series
of tests reported. The composition of Example 4
gave a width of zone of 1.1 centimeters which
is still an excellent result although the presence
of the fatty acid soap therein somewhat dimin-
ished the disinfectant efficiency of the com-
position.

The compositions of all of the above examples
exhibited negligible evaporation of iodine at tem-
peratures as high as 55° C. and the entire com-
positions were substantially non-volatile. Fur-
thermore, the detergents were completely soluble
in the glycol-glycerin mixture and the same is
true of the iodine and sodium iodide so that the
resulting composition was a clear solution. The
compositions were miscible in all proportions with
water and did not precipitate iodine upon mix-
-ture with water.

In use as a detergent for the hands, the com-
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positions lathered freely and were effective
cleansing agents. During initial application of
the detergent to dry or previously moistened
hangs, a slight, transient iodine strain was pro-
duced on the skin. Upon mixture with further
water and rinsing of the lather from the hands,
the iodine stain was completely removed although
the hands retained an iodine odor for several
hours. Repeated applications of the iodine com-~
positions caused no irritation of the skin and no
permanent stain was imparted to the skin.

It will thus be seen that I have provided s
novel and effective detergent and disinfecting
composition which is chemically stable and which
is also stable against evaporation of any of the
constituents thereof.

I claim:

1. A disinfecting detergent composition, which
comprises, a major proportion of solvent mixture
of glycerin and at least one glycol in which the
glycol is predominantly water-soluble polyalkyl-
ene glycol and in which the weight ratio of
glycerin to glycol is between approximately 1 to 3
and 3 to 1, said solvent mixture containing in
solution therein minor proportions of elemental
iodine, alkali metal iodide and at least one de-
tergent, the detergent content of said composi~
tion being predominantly anionic organic non-
soap synuhetic detergent and being inert to re-
action with iodine, the amount of said detergent
being between 3 and 20% of said composition by
weight.

2. A disinfecting detergent composition, which
comprises, a major proportion of solvent mix-
ture of giycerin and at least one glycol in which
the glycol is predominantly water-soluble poly-
alkylene glycol and in which the weight ratio of
glycerin to glycol is between approximately 1 to 3
and 3 to 1, said solvent mixture containing in
solution therein minor proportions of elemental
iodine, alkali metal iodide and at least one de-
tergent, the detergent content of said composi-
tion being predominantly anionic organic non-
Soap synthetic detergent and being inert to re-
action with iodine, the amount of the solvent
mixture in said composition being between ap-
proximately 556% and 97%, the amount of ele-
mental iodine being between approximately 0.1
and 10%, the amount of alkali metal iodide being
between approximately 0.05% and 15% and the
amount of detergent being between approxi-
mately 3 and 20%, all percentages being based
on the total weight of said composition.

3. A disinfecting detergent composition, which
comprises, 8 major proportion of solvent mix-
ture of glycerin and at least one glycol in which
the glycol is predominantly water-soluble poly-
alkylene glycol having at least two ether link-
ages per molecule and in which the weight ratio
of glycerin to glycol is between approximately
1 to 3 and 3 to 1, said solvent mixture containing
in solution therein minor proportions of ele-
mental iodine, alkali metal iodide and at least
one detergent, the detergent content of said com-
position being predominantly anionic organic
hon-soap synthetic detergent and being inert to
reaction with iodine, the amount of said deter-
gent being between 3 and 20% of said composi-
tion by weight,

4. A disinfecting detergent composition, which
comprises, a major proportion of solvent mix-
ture of glycerin and at least one glycol in which
the glycol is predominantly water-soluble poly-
alkylene glycol having at least two ether link-
ages per molecule and in which the weight ratio
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of glycerin to glycol is between approximately
1 to 3 and 3 to 1, said solvent mixture contain-
ing in solution therein minor proportions of ele-
mental lodine, alkali metal iodide and at least
one detergent, the detergent content of said com-
position being predominantly anionic organic
non-soap synthetic detergent and being inert to
reaction with iodine, the amount of the solvent
mixture in said composition being between ap-
proximately 55 and 97%, the amount of elemental
jodine being bhetween approximately 0.1 and
109, the amount of alkali metal lodide belng be-
tween approximately 0.05% and 15% and the
amount of detergent being between approxi-
mately 3 and 20%, all percentages being based
on the total weight of said composition.

5. A disinfecting detergent compositien, which
comprises, & major proportion of solvent mix-
ture of glycerin and at least one glycol in which
the glycol is predominantly water-soluble poly-
alkylene glycol, said solvent mixture containing
in solution therein minor proportions of elemental
iodine, alkali metal iodide and at Jeast one de-
tergent, the detergent content of said composi-

tion being a mixture of anionic organic non-soap 2

synthetic detergent and water-soluble fatty acid
soap in which the weight ratio of synthetic de-
tergent to soap is at least 3 to 1 and the soap and
synthetic detergent are inert to reaction with
fodine, the amount of said detergent being be-
tween 3 and 20% of sald composition by weight.

6. A disinfecting detergent composition, which
comprises, a major proportion of solvent mix-
ture of glycerin and at least one glycol in which

the glycol is predominantly water-soluble poly- 2

alkylene glycol having at least two ether link~
ages per molecule and in which the weight ratio
of glycerin to glycol is between approximately
1 to 3 and 3 to 1, said solvent mixture containing
in solution therein minor proportions of ele-
mental jodine, alkali metal iodide and at least
one detergent, the detergent content of said com-
position being a mixture of anionic organic non-
soap synthetic detergent and water-soluble fatty

acid soap in which the weight ratio of synthetic ,

detergent to soap is at least 3 to 1 and the soap
and synthetic detergent are inert to reaction
with iodine, the amount of said detergent being
between 3 and 20% of said composition by weight.

7. A disinfecting detergent composition, which
comprises, a major proportion of solvent mix-
ture of glycerin and at least one glycol in which
the glycol is predominantly water-soluble poly-
alkylene glycol having at least two ether link-

ages per molecule and in which the weight ratio ;

of glycerin to glycol is between approximately
1 to 3 and 3 to 1, said solvent mixture containing
in solution therein minor proportions of ele-
mental iodine, alkall metal iodide and at least
one detergent, the detergent content of said com-
position being a mixture of anionic organic non-
soap synthetic detergent and water-soluble fatty
acid soap in which the weight ratio of synthetic
detergent to soap is at least 3 to 1 and the soap
and synthetic detergent are inert to reaction
with iodine, the amount of the solvent mixture
in said composition being between approxi-
mately 55 and 97%, the amount of elemental
iodine being between approximately 0.1% and
10%, the amount of alkali metal iodide being
between approximately 0.05% and 15% and the
amount of detergent being between approxi-
mately 3 and 20%, all percentages being hased
on the total weight of said composition.

8. A disinfecting detergent composition, which
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comprises, a major proportion of solvent mix-
ture of glycerin and triethylene glycel in which
the weight ratio of glycerin to glycol is between
approximately 1 to 3 and 3 to 1, said solvent mix-
ture containing in solution therein minor propor-
tions of elemental iodine, alkali metal iodide and
at least one detergent, the detergent content of
said composition being predominantly anionic
organic non-soap synthetic detergent and being
inert to reaction with iodine, the amount of said
detergent being between 3 and 20% of said com-
position by weight.

9. A disinfecting detergent composition, which
comprises, & major proportion of solvent mix-
ture of glycerin and triethylene glycol in which
the weight ratio of glycerin to glycol ig between
approximately 1 to 3 and 3 to 1, said solvent mix-
ture containing in solution therein minor pro-
portions of elemental iodine, alkali metal lodide
and at least one detergent, the detergent con-
tent of said composition being predominantly
anionic organic non-soap synthetic detergent and
being inert to reaction with iodine, the amount
of the solvent mixture in said composition being
between approximately 55 and 97%, the amount
of eclemental iodine being between approxi-
mately 0.1% and 10%, the amount of alkali metal
iodide being between approximately 0.05% and
15% and the amount of detergent being between
approximately 3 and 20%, all percentages being
based on the total weight of said composition.

10. A disinfecting detergent composition, which
comprises, a major proportion of solvent mix-
ture of glycerin and triethylene glycol in which
the weight ratio of glycerin to glycol is between
approximately 1 to 3 and 3 to 1, said solvent mix-
ture containing in solution therein minor pro-
portions of elemental iodine, alkali metal iodide
and at least one detergent, the detergent con-
tent of said composition being a mixture of
anionic organic non-soap synthetic detergent and
water-soluble fatty acid soap in which the weight
ratio of synthetic detergent to soap is at least
3 to 1 and the soap and synthetic detergent are
inert to reaction with iodine, the amount of the
solvent mixture in said composition belng he-
tween approximately 55 and 97%, the amount
of elemental iodine being between approxi-
mately 0.19% and 10%, the amount of alkali metal
iodide being between approximately 0.05% and
15% and the amount of detergent being between
approximately 3 and 20%, all percentages being
based on the total weight of sald composition.

11. A composition in accordance with claim 1
in which the glycol content is semi-solid to pro-
vide a semi-solid composition.

12. A composition in accordance with claim 1
in which the glycol content is liquid and between
approximately 2 and 15% of a stiffening agent
based on the weight of the composition defined
in claim 1 is present to provide a semi-solid
composition.

13. A composition in accordance with claim 1
in which an amount of water between approxi-
mately 2 and 256% based on the weight of -the
composition defined in claim 1 is also present
in the composition. '

14. A composition in accordance with claim 10
in which the glycol content is semi-solid to pro-
vide a semi-solid composition.

15. A composition in accordance with claim 10
in which the glycol content is liquid and between
approximately 2 and 15% of a stiffening agent
based on the weight of the composition defined
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in claim 10 is present to provide a semi-solid
composition.

16. A composition in accordance with claim 10
in which an amount of water between approxi-
mately 2 and 25% based on the weight of the
composition defined in claim 10 is also present
in the composition.

ABRAHAM TAUB.
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