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ThlS invention relates to therapeutic agents
and more particularly to a therapeutic agent
containing iodine. The invention further relates
to therapeutic agents adapted for the treatment
of fungus infections of the scalp and of the skin,
- and particularly to tinea tonsurans, ringworm of
the groin and ringworm of the feet or “athlete’s
foot.”

Various treatments have heretofore been pro-
posed for fungus infections of the skin and of the
scalp but none of these have proven satisfactory.
Difficulties have arisen particularly because in
certain types of treatment the hair cells are de-.
stroyed, resulting in permanent baldness of the
scalp areas subjected to treatment, or in other
Instances the results obtained have not justified
continuance of the treatment. In other in-
stances the irritating nature of the treatment or
of the agents employed has resulted in severe
discomforts and dissatisfaction. )

It has heretofore been recognized that iodine
has, for the ringworm fungi, fungistatic and
fungicidal properties, but no wholly satisfactory
provisions have heretofore been made for utiliz<
ing the iodine in an effective manner without ir-
ritation or injury of the skin and body tissues
upon application.

In accordance with the present invention, the
fungicidal properties of iodine are utilized bug
with an enhanced or intensified action not here-
tofore obtained and without irritation of the
skin and body tissues.

In order to utilize the properties of the iodine
in a more effective manner the iodine is com-
bined with a catalyst, in a suitable environment,
and in a suitable vehicle for local application.

In order to intensify and augment the action
of the iodine as a fungicidal agent chlorophyll is
employed as a catalyst and photosensitizer as it
possesses the required characteristics of ac-
celerating the chemical reaction, while itself re-
maining unaltered, and becaues of its function
as @ photosensitizer in promoting oxidation by
oxygen present in the therapeutic agent.

The photodynamic action desired requires a
source of oxygen, and also that iron be present.
While any suitable sources of oxygen and iron
may be employed, capable of providing the
oxygen required for the occurrence of the photo-
dynamic process, it has been found that red blood
cells, of human or animal blood, are satisfactory
because of their oxygen carrying capacities and
also because the iron containing compound heme,
which goes to make up the hemoglobin of the
red blood cells, supplies the iron which is also
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essential to the progress of the photodynamic
process.

"An’ addmonal source of oxygen is preferably

employed and for this purpose magnesium per-
oxide has been found satisfactory.
" Photodynamic processes also require a source
of énergy and for this purpose a quartz-mercury
are, with most of its energy in the 2600 to 2900
A level, is employed as hereinafter pointed out.

The therapeutic agent in accordance with the

present invention is preferably prepared by com-
bining the ingredients in the manner hereinafter
pointed. out, .it being understood that the pro-
portiohs may.be varied and substitutions made
without departing from the spirit of the inven-
tion. -
As an 111ustrat10n of a speclﬁc exa.mple of the
préparation of & therapeutic agent in accordance
with the present invention, a measured quantity
of lodine crystals and a measured quantity of a
source of oxygen, such as magnesium peroxide,
are mixed in one vessel in dry form. In another
vessel measured quantities of red blood cells in
normal salt. solution, a catalytic agent in liquid
form such as chlorophyll, and a wetting agent,
such as dioctyl ester of sodium sulfosuccinic acid
which is distributed under the trade name
“Deceresol,” are mixed and combined. The
quantities employed are preferably as follows:

In the first vessel: Per cent by weight
Todine o 80.0
Magnesium peroxide .. ___.______ 0.8

In the second vessel:

Red blood cellSe oo 17.0
Sodium chloride o ___________ 0.2
Chlorophyll _ 0.07

Wetting agent, dioctyl ester of sodium
sulfosuccinic acid 1.0

The materials in the two vessels are brought
together and intimately mixed and the mixture
is kept under an ultra-violet light, such as from
the energy source referred to above, until dry,
this drying ordinarily requires from three to five
days. This iodine containing residue thus ob-
tained is reddish-black and contains about 15%
by weight of iodine and about 0.8% by weight
of inorganic material. The iodine containing
material is then ground up and is incorporated
in a suitable vehicle or dispersing material, cot-
tonseed oil having been found satisfactory for
this purpose. The iodine containing material
and cottonseed oil are preferably in the propor-
tions of one half drachm to one ounce, respec-
tively.
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While it is not, entirely certain as to the action
which takes place, it appears likely that the
iodine molecule is capable, in the presence of the
photosensitizing agent, of having energy of ac-
tivation transferred thereto from the photosen-
sitizer molecules of chlorophyll.. In this manner
the iodine molecule in the presehce of the chlofo-
phyll and with iron and oxyzen present becomes
an activated molecule and thereby capable of
more intensive action and effect.
also be a promotion of oxidatioh by the chlors=
phyll in its role as a photosensitizer as well as
some generation of ozZoné by theé ultFa-violés
light.

In the treatment of tinea tonsurans ‘the hair
of the scalp is clipped and is kept shott. Suc-
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cessive topical applications are employed éoni= -

sisting of acetic acid, 3% solution, and the iodine

combination.

. First, the acetic acid is rubbed into the scalp
iiging a small brush, such as a4 tooth brush, for
about two minutes, with special attention to the
infected areas. Acetic acid of such strength fe-
duces the activity of the rihgwormi fungus and
has proven, efficient and non-n‘ritatmt;r The ap-=
plication of the acetic acid i followed by bring-
ing an electric lisht bulb of 150 to 200 watt size
sufficiently ¢lose to the scalp to impart & distinet
sensation of heat.

The iodme matena.l i85 then rubbed into the
scalp by hand oF with -4 small briish, such as a
tooth ‘brush,, for about two minutes, followed
by apphcatmn of the electric bulb as before, for
about Sk mihutes. The use of the electiic biilb
possibly indiices somé vaporization of the iodine,

The therapeutic agents employed have Beén
found eﬁectwe in treatmefit of rirgWorfm of the
C pOTOR. audoiing type, and 4lso
yton gypSeum vanety .

used for deterinination of a cure
consided of direét exammations of the suspected
hair #nd observatldn ‘of the séalp hailr with fil-
tered ultra-vmlet hght Three consecutive neg-
ative observations by both methods made at four
to five day iritervils. were considered essenti’al
befozée the persons treated could Y& regdrded &s
eure
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The jodine containing material is also suitable
for use in the treatment of fungi infections, other
than those of the scalp, which do not require
as detailed preliminary preparations.

I claim:

1. A therapeutic agent for topical application
coniprising icdine activated by dlifa-vidlet light
in the presence of chlorophy]l heme as a source
of iron, and a material continuously evolving
oxygen. ]

2. A therapeutic agent for topical application
compmsmg iodine activated by ultra-violet light
ifi thé piesence 6f chlorophyll, hemoglobin, and
a ma.terlal contmuously evolving oxygen.

3. A thera.peutlc agent for topical application
c?)mpnsmg igding activated by ultra-violet light
in the presence of chlorophyll, red blood cells,
and magnesium peroxide.

4, A therapeutic agent for topical application
compnsmg iodine activated by ultra-violet light
ih thé presence o chlorophyil, heineé as a Souice
of iion, ahd & Thaterial contmuously evolving
oXygen, the actwated icdifie Beig distiibuted
ih aii o6ily vehicle.

ALBERT STRICKLER.
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