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My present invention relates, generally, to novel thera 
peutic compositions and methods of making the same 
wherein epinephrine, either as the base or as one of the 
physiologically active salts, is protected and stabilized 
against oxidation.’ The invention relates more particu 
larly to epinephrine ointments and ointment bases, and 
methods of preparing the same, wherein epinephrine is 
protected against oxidation so that the epinephrine activity 
remains unimpaired for extended periods under ordinary 
storage conditions. _ , ' 

Epinephrine base and its physiologically active salts or 
derivatives, such as epinephrine hydrochloride, epine 
phrine bitartrate, epinephrine. sulfate and epinephrine 
borate, are notable for the‘ease with which they decompose 
or deteriorate. Epinephrine compounds are particularly 
sensitive to heat and to deterioration by oxidation and 
exposure to light also tends to hasten decomposition, 
which is manifested by discoloration or browning of the 
compounds which are white when in a pure and fresh 
condition. ' . ' 

Because of the instability of epinephrine on exposure to 
air, epinephrine compounds are normally packaged and 
distributed in nitrogen-?lled glassampoules in the absence 
of oxygen. Epinephrine compounds cannot withstand 
heating and therefore heating of epinephrine compounds 
is to be avoided. ‘ 

I have found in accordance with the present invention 
a method by which medically useful epinephrine com 
pounds may be provided with a protective coating of anti 
oxidant ?lms in such a manner that the epinephrine may 
be uniformly dispersed and suspended in oily vehicles such 
as mineral oil, sesame oil, or petrolatum and retain full 
stability for prolonged periods. The method of this in 
vention involves ?rst dissolving a suitable anti-oxidant in 
a liquid which is a solvent for the anti-oxidant but in 
which epinephrine base or its medically useful compounds 
are insoluble. After such an anti-oxidant solution has 
been prepared, the epinephrine in powdered form is uni 
formly dispersed in the solution and the solvent is then 
evaporated, preferably under reduced pressure without 
heating. Drying‘is discontinued before all of the solvent 
has completely evaporated so as to leave the residue in a 
condition in which it is not completely dry or cake solid. 
The preferred condition of the residue is one which per 
mits it to be easily dispersed and suspended in an oily 
vehicle such as mineral oil or petrolatum. An ointment 
or ointment base prepared in this manner and packed in 
ordinary medical tins will retain its full physiological 
activity without noticeable deterioration or discoloration 
at temperatures up to 50° C. for well over a month, and 
at ordinary room temperatures for well over a year. 
An object of the invention is a practical and convenient 

method whereby medically useful uniform suspensions and 
dispersions of epinephrine, either as the base or its various 
physiologically active salts, in oils and ointments may be 
made and an anti-oxidant for the epinephrine compound 
incorporated in such a manner that the preparations re 
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tain substantially full epinephrine potency for prolonged 
periods at ordinary temperatures and conditions. 
An object of the present invention is the provision of 

a method whereby, and compositions wherein, epinephrine 
in its various physiological forms is stabilized against 
oxidative-deterioration or spoilage without being packaged 
in oxygen-free, nitrogen-?lled containers or ampoules. 

Another object of the invention is the provision of oint 
ments and ointment bases containing epinephrine in one 
of its physiological forms, which ointments are produci 
ble by a convenient, inexpensive method and are safe 
to use and retain full potency for prolonged periods when 
stored in ordinary containers such as medical tins or col 
lapsible tubes. _ ' 

Another object of the invention is the provision of an 
epinephrine ointment for oil base wherein the epinephrine 
content is stabilized and protected against oxidation and 
deterioration due to exposure to air and light and which 
oils or ointment bases may be used as such or mixed with 
other ointments or constituents such as coal tar ointments 
and anesthetic ointments such as benzocaine ointment. 

' Still another object of the invention is the provision of 
epinephrine ointments which are biologically and physio 
logically active to relieve itching and inflammation on the 
human skin by virtue of their anti-histaminic and vasocon 
strictor actions, and which ointments retain their activity 
for prolonged periods of time when stored under ordi 
nary conditions in ordinary type containers. . 

Certain other objects of the invention will, in part, be 
obvious and will, in part, appear hereinafter. 

For a more complete understanding of the nature and 
‘scope of the invention, reference may be had to the fol 
lowing detailed description thereof and the following illus 
trative examples. 

Example 1 

0.1 gram of propyl gallate was dissolved in 20 grams of 
ether (USP grade). 1 gram of epinephrine (USP) hav 
ing a particle size of approximately 10 microns or below 
was added to the ether solution of propyl gallate and the 
mixture was placed in a tuning fork disintegrator (or a 
colloid mill or other known type of disintegrator or 
blender). The solution was left in the disintegrator for 
approximately 2 minutes during which time the glass beads 
in the disintegrator sub-divided the clusters of the epi 
nephrine powder into individual particles and reduced the 
particle size of the individual particles somewhat. The 
mixture was removed from the disintegrator and placed 
in a vacuum chamber equipped with a suitable agitator 
whereby the mixture could be agitated for uniformity 
while the ether was being evaporated at room temperature. 
Before the ether had been completely volatilized and re 
moved, drying was discontinued when the residue was 
slightly moist and not yet hardened or completely dried. 
The paste was gently pulverized into particles of epi 
nephrine coated with and encased in propyl gallate. Such 
protective sheaths or coatings of the anti-oxidant formed 
around the epinephrine particles during evaporation. 
These particles were suspended in 50 grams of mineral oil 
and uniformly distributed therein by placing in a known 
type of blender or disintegrator such as a ball mill, Waring 
Blendor or a tuning fork disintegrator. The uniform 
suspension of the epinephrine particles in mineral oil was 
then uniformly blended with 500 grams of petrolatum to 
provide an ointment base having an epinephrine concen 
tration of 1 to 500. 

Example 2 

30 grams of the epinephrine ointment base prepared in 
accordance with Example 1 was intimately blended with 
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30 grams of coal tar ointment. The resulting ointment 
is adapted for treatment of eczema. 

Example 3 

30 grams of the ointment base prepared in accordance 
with Example 1 was blended with 30 grams of petrolatum 
so as to produce an ointment having an epinephrine con 
centration of l to 1,000 and the resulting ointment was 
found to be of value in the treatment of pruritis ani, pru 
ritis vulvae, allergic dermatitis, poison ivy and other simi 
lar itching dermatoses of the skin where the skin was 
broken. This ointment was also of value in the treat 
ment of vasomotor rhinitis. This ointment was placed 
in ordinary ointment tins and tested for shelf life stability. 
Controls were prepared by duplicating the procedure of 
Example 1 except that no propyl gallate or other anti 
oxidant was dissolved in the ether. The ointments pre 
pared with the use of the propyl gallate showed stability 
at 50° C. for at least one month whereas'the controls 
turned brown and discolored after only a few days stand~ 
ing at this temperature. After standing for two months at 
50° C. the ointments prepared using the propyl gallate 
anti-oxidant showed only a very slight tinge of brown. 
Tins of the ointment which were stored at room tempera 
tures retained their activity without showing any appreci 
able discoloration for periods in excess of one year. 
The epinephrine activity of the various ointments was 

tested by making scratches on the anterior aspect of the 
forearm with a binocular loupe and then applying the 
ointments to the scratches. The ointments undergoing 
test evalution were applied to one scratch and a freshly 
prepared control ointment was applied to an adjacent 
scratch and the blanching reactions observed. This is a 
delicate and sensitive test for epinephrine stability since ( 
blanching reactions will occur even with epinephrine con 
centrations as low as 1 part in 2 million. The blanching 
tests established that the epinephrine ointments prepared 
with the use of propyl gallate as an anti-oxidant accord 
ing to Example 1 showed no noticeable loss of activity 
when stored for a month at 50° C. or when stored for a 
year at ordinary room temperature. 

Example 4 

30 grams of the epinephrine ointment base prepared in 
accordance with Example 1 was uniformly and intimately 
blended with 30 grams of benzocaine ointment. The 
ointment product obtained was useful in the treatment 
of pruritus due to dermatoses where the skin is broken, 
poison ivy, contact dermatitis, pruritis ani, pruritis vulvae ' 
and neurodermatitis. 
A number of modi?cations and substitutions may be 

made in the foregoing examples. Thus, the epinephrine 
base USP may be replaced with equivalent quantities of 
epinephrine hydrochloride, epinephrine bitartrate or ' 
epinephrine sulfate. The propyl gallate may be replaced 
by other anti-oxidants which are soluble in the organic 
liquids used such as ether. Thus, butylated hydroxy 
anisole, tocopherol (vitamin E), ethyl thioglycollate, and 
other oil-soluble anti-oxidants may be used in lieu of the 
propyl gallate in Example 1. In like manner, the ether 
in Example 1 may be replaced by other solvents such as 
acetone, chloroform or other compatible volatile solvent. 
The mineral oil in Example 1 may be replaced by vege 

table oils such as re?ned castor oil, peanut oil or olive 
oil. While petrolatum is the preferred ointment base or 
vehicle, it can be replaced in whole or in part by other 
ointment bases such as low melting para?ins and sub 
stantially water-free vanishing creams. 

Apparently, when the suspensions of epinephrine in the 
anti-oxidant solutions are evaporated in accordance with 
the method described in Example 1, the anti-oxidants 
which are in solution form adherent protective coatings 
or sheaths around each particle of the epinephrine com 
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pound so as to keep the epinephrine out of contact with 
oxygen. These sheaths seem to remain intact to a con 
siderable extent even when the resulting coated particles 
of the epinephrine are dispersed in the oils or ointment 
bases. Improved results are obtained when the anti 
oxidant solutions containing the dispersions of epinephrine 
are not evaporated to complete dryness but are allowed 
to retain a small residual amount of the volatile solvent 
thereby preventing the anti-oxidant coated particles of 
epinephrine from adhering one to another and forming a 
non-suspendable ?lm or deposit. 
Having fully disclosed my invention and set forth pre 

ferred embodiments thereof, what is claimed as new is: 
l. The method of preparing an oleaginous epinephrine 

composition which may be exposed to air without sub 
stantial loss of epinephrine potency which comprises, dis 
persing particles of a physiologically active epinephrine 
compound in a solution of an organic anti-oxidant in an 
organic solvent in which solution the epinephrine is sub 
stantially insoluble, vaporizing the solvent so as to form 
a solid residue of particles composed of epinephrine and 
said organic anti-oxidant, and uniformly blending said 
residue in an oleaginous vehicle. 

2. The method of preparing an oleaginous epinephrine 
composition which may be exposed to the atmosphere 
without substantial loss of epinephrine potency which 
comprises, dispersing particles of a physiologically active 
epinephrine compound in a solution of an organic anti 
oxidant in a volatile organic solvent in which the epineph 
rine is substantially insoluble, evaporating substantially 
all of said solvent but discontinuing evaporation before 
it is complete so as to form a residue which is not com 
pletely dry, and uniformly blending said residue in an 
oleaginous vehicle. 

3. The method of preparing an epinephrine ointment 
which is relatively stable on exposure to air which com 
prises, dispersing particles of a physiologically active 
epinephrine compound in a solution of an epinephrine pro 
tecting organic anti-oxidant dissolved in a volatile or 
ganic solvent in which the epinepherine is substantially in 
soluble, evaporating said solvent just short of dryness, 
and uniformly blending the resulting residue in an oint 
ment base. 

4. The method of preparing an epinephrine ointment 
which comprises, dispersing particles of physiologically 
active epinephrine compound in a solution of an epi 
nephrine protective organic anti-oxidant dissolved in 
ether, evaporating the ether so as to form a residue which 
may be pulverized and contains a small amount of ether, 
uniformly suspending said residue in oil, and blending the 
resulting oil mixture into an ointment base. 

5. The method of preparing an epinephrine ointment 
which retains its potency when exposed to the atmosphere 
which comprises, dispersing particles of physiologically 
active epinephrine in a solution of propyl gallate in ether, 
evaporating the ether to form a solid residue of particles 
composed of epinephrine and propyl gallate, uniformly 
suspending said residue in mineral oil, and blending the 
mineral oil suspension into petrolatum. 

6. Epinephrine ointment which is stable to oxidation 
comprising particles composed of physiologically active 
epinephrine and an organic anti-oxidant substance uni 
formly dispersed throughout an ointment base, said oint 
ment being prepared substantially according to the method 
of claim 1. 

7. Epinephrine ointment stabilized against oxidative de 
terioration comprising particles composed of physiologi 
cally active epinephrine and propyl gallate uniformly dis 
persed throughout an ointment vehicle, said ointment 
being prepared substantially according to the method of 
claim 2. 

8. Epinephrine ointment stabilized, against oxidative de 
terioration comprising particles composed of physiologi 
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cally active epinephrine and propyl gallate uniformly dis 
persed throughout petrolatum, said ointment being pre 
pared substantially according to the method of claim 5. 
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