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This invention relates to a therapeutic composition, 
more particularly a nasal preparation containing neomy~ 
cin, an anti-in?ammatory corticosteroid and phenyl 
ephrine. 
The mucous membrane of the major portion of the 

nasal cavity is composed of the super?cial ciliated col 
umnar epithelium containing the terminal portion of the 
ducts from secretory mucous and serous glands, the base 
ment membrane which is a band of collagen material of 
variable thickness underlying the ciliated epithelium, and 
the submucosa lying immediately under the basement 
membrane which is composed of connective tissue con 
taining the mucous and serous glands, a network of blood 
vessels, nerves and lymphatics. This region is the pre 
dominant site of in?ammatory reactions. 1 
A thin mucous ?lm normally covers the exposed ciliated 

epithelium. The cilia moving rhythmically cause the 
mucous ?lm to ?ow backward to the pharynx to remove 
foreign matter including bacteria. The intact normally 
functioning nasal mucosa is on the whole quite resistant 
to infection. ' a ' 

A number of factors may be implicated in the disrup 
tion of physiological integrity of the nasal mucosa. > Sud 
den exposure to change in temperature and humidity, 
sensitivity to allergens (pollens, molds, bacteria),eover 
exposure to irritants such as chemicals and smoke may 
contribute to changes in the mucosa and result in in?am 
mation. ' ‘ ' 

objectively, the picture is one of vascular congestion, 
edema, exudation and secretory dysfunction. These 
changes constitute a break in the integrity of the mucosa 
and predispose, to infection. 

Swelling of the tissue which is most marked in the 
area of the tu'rbinates interferes with nasal breathing and 
drainage from the sinuses, and causes or perpetuates itch 
ing and sneezing. Extension of in?ammation into the 
nasopharynx may obstruct the eustachian tube to cause 
the accumulation of ?uid and create pressure disturbances 
in the middle ear. 

Chronic in?ammation produces several types of patho 
logical changes in the nasal mucosa. Long standing 
edema or repeated allergic reactions favor polyp forma 
tion. 'It becomes evident that prompt suppression of in 
?ammation will not only provide the patient with wel 
come relief but may also prevent complications. 

-It is therefore an object of this invention to provide a 
therapeutic composition which iseffective in the treatment 
of nasal disorders. It is also an object of this invention 
to provide such a composition which provides a combina 
tion of active ingredients each of which enhances and 
supplements the activity of the other. A further object 
is the provision of such a preparation which reduces local 
edema in certain nasal conditions and thus improves the 
therapeutic action of the anti-in?ammatory corticosteroid 
and/or neomycin. A still further object is the provision 
of such a composition which has greater antibiotic activity 
than neomycin alone. A further object is the provision 
of a combination which interferes less with cilial action 
than the individual components. Another object is the 
provision of such a composition which prolongs, increases, 
or otherwise improves the anti-in?ammatory effect of the 
corticosteroid. A still further object is the provision of 
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'presses the rebound effect of vasoconstrictors. 
further object of the invention is to provide such a com-_, 
position which is prepared in a special emulsion base to‘ 
form a stable and pharmaceutically elegant composition.‘ 
Other objects will be apparent to one skilled in the art to, 
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such a composition which improves the vasoconstrictor 
action of the phenylephrine by reducing its destruction by 
enzymes in the nasal mucosa. 
provision of such a composition which corrects vaso 
motor paralysis and restores the response‘ of the mucosa, 
to the vasoconstrictor. A still further object is the pro 
vision of such a composition which improves the spreadr 
ing and local tissue penetration of the anti-in?ammatory. 
corticosteroid when applied topically. A still further ob-v 
ject is the provision of such a composition which sup 

A still 

which this invention pertains. 
The foregoing and additional objects have been accom-. 

plished by the provision of a therapeutic composition 
comprising neomycin, an anti-inflammatory corticosteroid 
and phenylephrine as the essential active ingredients, in 
a sprayable emulsion-type vehicle, preferably containing 

‘ diethylaminoethyl oleyl amide phosphate. 
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Essentially the composition of the present invention,‘ 
is prepared by dispersing the active ingredients in a ve 
hicle suitable for nasal use. It is preferred that the ve 
hicle be a very thin, mobile, sprayable emulsion which 
holds the active ingredients particularly hydrocortisone, 
adequately suspended for long periods of time without 
loss in potency and without discoloration and in which 
even where some settling does occur after long periods 
of standing, resuspension is readily attained by slight 
shaking. - 

The difficulties involved in preparing an elfective, 'phys» 
icall-y stable nasal preparation are considerable as wit 
nessed by the following statement which appeared in the 
Journal of Allergy 25: 513 (1954): ~ ' 

“Unfortunately, however, as certain attempts at our 
hospital and elsewhere have demonstrated, particulate 
suspensions of hydrocortisone acetate-at least in the 
concentrations heretofore used-cannot be uniformly dis 
persed on membrane surfaces, nor do they lend them 
selves well to aerosolization.” 

Furthermore, it has been a di?icult problem to prepare 
a stable emulsion of the ‘viscosity required for spraying 
(preferably 1r1.3 centistokes, or 11.5 centipoises) which is 
capable of suspending relatively high concentrations of 
the insoluble hydrocortisones for long periods without 
agglomeration. 
The phrase “anti-in?ammatory corticosteroid” as used 

in the present speci?cation means those adrenal cortical 
steroids and their derivatives which possess local anti-in; 
?ammatory activity, particularly on the mucous mem 
branes. These corticosteroids include hydrocortisone 
(the preferred corticosteroid), cortisone, 9‘a-?u01‘O-1‘l?, 
17a - dihydroxyprogesterone, 9oz - ?uoro - 11 - keto-17a 
hydroxyprogesterone and the like. . 
The word “hydrocortisone” as used in the present speci 

?cation means 17a-hydroxycorticosterone and its topically 
active derivatives, such as the 2l-esters including the 
acetate, the cyclopentylpropionate, and the like; the A1 
analogs, such as 11B,l7u,21-trihydroxy-1,4-pregnadiene 
3,20-dione and its esters; the Z-methyl derivatives such as 
2 - methyl - 1l?,17a,2l - tn'hydroxy - 4 - pregnene - 3,20 

dione and its esters; combinations of the vforegoing deriva 
tives, such as 2-methyl-11,9,17a,21-trihydroxy-1,4-pregna7 
diene-3,20-dione and its esters; and the like. The 2 
methyl derivatives and processes for their production are 
disclosed in copending application Serial Number. 485,318, 
?led January 31, 1955, now Patent No. 2,923,720. 7 
The word “cortisone” as used in the present speci?cation 

means 17a~hydroxy-1l-dehydrocorticosterone and, ‘its 
topically active derivatives, such as the 2l-esters including‘ 
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A still further object is the‘ 
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the acetate, the hemisuccinates, and the like; the A1 
analogs, such as 17a,21-dihydroxy-1,4-pregnadiene-3,ll, 
20~trione and its esters; and the like. 
The word “neomycin” as used in the present speci?ca 

tion means the antibiotic more fully described in Wales 
man, “Neomycin,” Rutgers University Press, 1953. it 
includes the various forms of neomycin (such as the B 
and C forms) and their therapeutically active derivatives 
(such as the sulfate and the hydrochloride salts). 
The word “phenylephrine” as used in the present speci 

?cation means 1 - m - hydroxy-ot-(methylaminomethyl) 

benzyl alcohol and its therapeutically active salts (such as 
the hydrochloride salt). The compound is more particu 
larly described in U.S. Patents 1,932,347 and 1,954,389. 

In a preferred embodiment the composition of the pres 
ent invention is prepared as a nasal spray in a buffered, 
isotonic base having a pH which is most advantageous for 
use on the nasal mucosa (a pH between about 5.5 and 
6.5). The preparation must be nonirritating to the nasal 
mucosa. The vehicle for the active ingredients is pref 
erably an oil-in-water emulsion. The emulsion is sta 
bilized by an emulsifying or stabilizing agent, or com 
bination of such agents, which prevents the oil globules 
from coalescing for long periods of time. The oil or fat 
phase in the preferred embodiment of the present invention 
comprises glyceryl monostearate and spermaeeti. The 
emulsifying agent in the preferred embodiment comprises 
polysorbate 80, U.S.P., and diethylaminoethyl oleyl 
amide phosphate. The diethylaminoethyl oleyl amide 
phosphate performs a dual function in that it also sta 
bilizes the phenylephrine in the nasal mucosa by reducing 
enzyme oxidation thereof. This stabilization function ap 
plies both to the situation where phenylephrine is used 
alone as well as to one in which an anti-in?ammatory 
corticosteroid and neomycin are also present in the com 
position. In order to. minimize irritation in the nose, the 
emulsion is preferably made isotonic using such materials 
as sodium chloride and/or sodium citrate. The latter also 
acts as a buffer to stabilize the pH. The emulsion is pref 
erably preserved with myristyl gamma picolinium chlo 
ride and/or sorbic acid. A humectant, preferably pro 
pylene glycol, is also desirable; this material also aids in 
stabilizing the emulsion. In addition to the individual 
contributions of the separate ingredients, the combination 
of ingredients in the preferred embodiment of the present 
invention provides a composition possessing superior 
therapeutic and pharmaceutical properties. 
The concentrations of the various active ingredients are 

important, particularly in the preferred embodiments of 
present invention. The amounts of the active ingredients 
used depend primarily upon the therapeutic activity of 
each ingredient. For example, the concentrations of the 
corticosteroid used would preferably vary from 0.05 per 
cent for Z-methyl-l 1B,17a,21-trihydroxy-1,4-pregnadiene 
3,20-dione to 2.5 percent for hydrocortisone acetate. (All 
percentages are weight by volume unless otherwise speci 
?ed.) An adequate concentration of neomycin is about 
0.5 percent, although it is preferred to use an additional 
0.1 percent to compensate for losses during manufacture 
and storage. There can be considerable variation of this 
amount without impairing the therapeutic effectiveness 
of the combination. Similarly, the concentration of 
phenylephrine preferably varies from 0.1 percent to one 
percent, especially 0.25 percent. The concentration of 
the fat or oil in the emulsion preferably ranges from two 
to four percent. Of the total composition 0.03 to 0.3 per 
cent is preferably diethylaminoethyl oleyl amide phos 
phate. The desirable concentration of polysorbate 80 
U.S.P. in the emulsion ranges from 0.25 to 1.5 percent, 
preferably 0.5 percent. Although considerable variation 
of these concentrations is possible, the best results are ob 
tained within the preferred limits given. 

In preparing the composition of the present invention, 
the micronized corticosteroid can be dispersed in the 
aqueous phase before the emulsi?cation step. Where the 
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corticosteroid shows some decomposition at the emulsi? 
cation temperature it is preferably dispersed in the emul 
sion after it is cooled either before, or at the same time as, 
the addition of the phenylephrine and neomycin. The 
neomycin and phenylephrine are always added after the 
temperature has been lowered since they are unstable to 
the heat required during emulsi?cation. For aqucous dis 
persions of corticosteroids which are di?icult to wet, e.g., 
113,170; - dihydroxy - 21 - acetoxy - 1,4 ~ pregnadiene 

3,20-dione, the preferred emulsion form of the composi 
tion of the present invention is even more important in 
forming a satisfactory, physically stable suspension. 

Phenylephrine tends to oxidize in the presence of amine 
oxidase, an enzyme found in the nasal mucosa. The 
therapeutic effectiveness of phenylephrine is adversely af 
fected by such oxidation. One of the advantages of the 
composition of the present invention is its tendency to 
stabilize phenylephrine in the presence of amine oxidase. 
The following table shows the effect of neomycin, hydro 
cortisone acetate, hydrocortisone alcohol, and the vehicle 
alone on the rate of oxidation of phenylephrine by amine 
oxidase. The source of the enzyme used in the test was 
guinea pig liver. The rate of oxidation was measured 
manometrically. The reaction measured can be illus 
trated by the following formula: 

H 
| 

RCHPNH|+Oz+H:O—-—>RC=O +HiOi-I-NH: 
Amine Aldehyde 

TABLE 

PhenyL Neo- Hydro- Hydro- Vehicle, Nose mm.i 
ephrine, mycln, cart. cart. m1. Spray, 0,/ 
mg. mg. Ac, mg. Ala, mg. ml. hour 

1.25 ......... .. 71 
34 

1.25 74 
1.25 08 
1.25 71 
1.25 ......... -. 80 

1.25.-- 74 
1.25 ......... -. 85 

39 
1.25 71 
1.25 52 
1.25 .... .. 53 

1.25 71 
1.25..___ 1 0 

l 0 
1.25 62 
1.25 49 
1.25 ......... __ 53 

42 

I No enzyme. 

The data show that additions of neomycin, hydrocorti 
sone alcohol or acetate, alone or in combination had little 
or no inhibitory effect on the oxidation of phenylephrine 
by amine oxidase. The vehicle inhibited the oxidation of 
phenylephrine by 21 and 27 percent in different experi 
ments. The rate of oxidation of the phenylephrine was 
still lower when the whole composition was tested than 
when the various ingredients were added separately. The 
reason for this is unknown. 
The stability of the phenylephrine in the composition 

of the present invention is due to one of the ingredients 
in Tegacid Regular, the trade name for an emulsifying 
agent available from the Goldsehmidt Chemical Corp.. 
New York, N.Y., containing glyceryl monostearate and 
diethylaminoethyl oleyl amide phosphate. The latter ma 
terial is almost entirely responsible for this stability. Di 
ethylaminoethyl oleyl amide phosphate is prepared by re 
acting equivalent amounts of oleyl diethylaminoethyl 
amide and phosphoric acid in aqueous solution. The di 
ethylaminoethyl oleyl amide phosphate in Tegacid Regu 
lar consists mainly of 

oleyl-CO—NH-—CH2CH2-NH (Et) 2 - +HZPO4 

Tegacid Regular contains approximately ?ve percent by 
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weight of diethylaminoethyl oleyl, amide phosphate, 7 the 
balance being almost entirely glyceryl monostearate. 

Clinical trial in humans has shown that the composition 
of the present invention provides good to excellent results 
in the following conditions: nasal polyps, allergic rhinitis, 
acute sinusitis, chronic sinusitis, acute nasopharyngitis, 
chronic maxillary sinusitis, asthma due to sinus infection, 
basomotor rhinitis, hay fever, pollinosis, and the like. 

- The following examples are illustrative of the processes 
and compositions of this invention and are not to be con 
strued as limiting. 

Example 1 

44,000 milliliters of the composition of the present in 
vention is prepared from the following types and amounts 
of ingredients: - 

- _Grams 
Myristyl gamma picolinium chloride-___ ________ __ 10.3 
Powdered neomycin sulfate ________ ___ ____ _g__..._~ 283 

Phenylephrine hydrochloride, U.S.P ___________ __ 110 
Sodium chloride, U.S.P ______________________ __ 44 

Sodium citrate, U.S.P _______________________ __ 198 
Propylene glycol, U.S.P _____________________ __ 440 
Spermaceti, U.S.P __________________________ __ 440 

Tegacid Regular (Goldschmidt) ______________ __ 660 
Polysorbate 80, U.S.P _______________________ __ 220 
Micronized hydrocortisone acetate ____________ __ 660 

Water for injection, su?icient to make up 44,000 mls. 

25,000 milliliters of (sterile water at a temperature of ap 
proximately ninety degrees centrigrade is transferred to 
a sterile, calibrated, stainless steel mixing tank ?tted for 
rapid agitation. While agitating, a hot mixture of sper 
maceti, Tegacid, and polysorbate 80 is added aseptically. 
Rapid agitation is continued until the temperature of the 
emulsion is approximately 38 degrees centigrade. Sterile 
aqueous solutions of myristyl gamma picolinium chloride, 
neomycin, phenylephrine, sodium chloride, sodium citrate 
and propylene glycol, and sterile micronized hydrocorti 
sone acetate are added aseptically. This is mixed thor 
oughly for approximately two hours. Sterile water is 
added to bring the composition up to volume and the 
whole is milled through a sterile colloid mill. The compo 
sition is assayed for hydrocor-tisone acetate,, phenyl 
ephrine hydrochloride, neomycin, pH, particle size and 
sterility. Fifteen milliliters of the suspension-emulsion 
is ?lled into each sterile plastic squeeze bottle. 

Example 2 

Following the procedure of Example 1, a composition 
containing hydrocortisone free alcohol at a concentration 
of 0.5 percent is prepared by substituting 220 grams there 
of for the hydrocortisone acetate in the formula given. 

Example 3 

Following the procedure of Example 1, a ‘composition 
containing 11?,17 a-dihydroxy-21 - acetoxy - 1,4 - pregna 
diene-3,20-dione at a concentration of 0.1 percent is pre 
pared by substituting 44 grams thereof for the hydro 
cortisone acetate in the formula given. 
A concentration of 0.05 percent is prepared by sub 

stituting 22 grams. 
Example 4 

Following the procedure of Example 1, a composition 
containing 2 - methyl - 113,170‘ - dihydroxy-Zl-acetoxy 
1,4-pregnadiene-3,20-dione at a concentration of 0.05 per 
cent is prepared by substituting 22 grams thereof for the 
hydrocortisone acetate in the formula given. 

Example 5 
Following the procedure of Example 1, a composition 

containing 1704,21 - dihydroxy - 1,4 - pregnadiene-3,11,20 
trione at a concentration of 0.1 percent is prepared by 
substituting 44 grams thereof for the hydrocortisone ace 
tate in the formula given. 
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Example 6 
15,000 milliliters of the‘ composition of the present 

invention is prepared from the following types andv 
amounts of ingredients: , ' _ 

Grams 
Micronized hydrocortisone acetate ___________ __ 225, 
Polysorbate 80, U.S.P. _______________ -‘. ____ __, 75‘ 
Sodium chloride U.S.P. __...1_ _______ __' ________ __‘ , 15 

Sodium citrate gran, U.S.P. ______ n...“ _____ .... 67.5. 

Myristyl gamma picolinium chloride _________ -_' 3.5 
Glyceryl monostearate NF ____ _.'_ ____________ __ 214 

Diethylaminoethyl oleyl amide phosphate _____ _._ 11 
Spermaceti, U.S.P. ________________________ __ 150, 
Propylene glycol, U.S.P. ____'_ ____ __'.___- ______ __ 150 
Neomycin sulfate powder _______________ _‘_.._.... 96 
Phenylephrine hydrochloride, U.S.P.' _______ _'__.' 37.5. 
Soi-bic acid ' ‘ ' ' 7.5 

Deionized water, su?icient to make up 15,000 mls. 

12,000 milliliters of deionized water is heated in a suit 
able container to 70-75 degrees centigrade. Sodium chlo 
ride, sodium citrate and myristyl gamma picolinium chlo 
ride and sorbic acid are dissolved therein. Polysorbate 
80 and propylene glycol are added. The hydrocortisone 
acetate is dispersed thoroughly therein. The glyceryl 
monostearate, diethylaminoethyl oleyl amide phosphate 
and spermaceti are added. While stirring thoroughly, 
the temperature is maintained at about 75 degrees centi 
grade for thirty minutes before cooling to room tempera 
ture. The neomycin sulfate and phenylephrine are then 
dissolved therein. Deionized water is added to make up 
a volume of 15,000 milliliters and the whole is stirred 
thoroughly. ‘ 

In addition to the unexpected advantages shown by the 
compositions of this invention for many nasal conditions, 
a number of troublesome ear in?ammations have also 
been treated with marked success. 

Other antibacterial agents can also be added advan 
tageously to any of the above compositions, such as 
one or more of polymyxin B sulfate about 2000 units 
per milliliter of emulsion, gramicidin about 0.005 percent, 
erythromycin about one percent, and a sulfonamide such 
as sodium sulfacetamide about ?ve percent or 4-amino 
methylbenzenesulfonarnide hydrochloride about ?ve per 
cent. 
An antihistamine, such as 1-(p-chlorophenyl)-1-(2~ 

_ pyridyl)-'3-dimethylaminopropane gluconate about 0.25 

50 

55 

60 

65 

70 

75 

percent and 2-[(2-dimethylaminoethyl) (p-methoxyben 
zyl)amino] pyrimidine hydrochloride about 0.3 percent, 
can also be added to any of the formulations of this in 
vention. 

It is to be understood that the invention is not to be 
limited to the exact details of operation or exact compo 
sitions shown and described, as obvious modi?cations and 
equivalents will be apparent to one skilled in the art, and 
the invention is therefore to be limited only by the scope 
of the appended claims. 
We claim: 
1. A nasal spray composition comprising an anti-in 

?ammatory adrenocor-ticosteroid, neomycin, and phenyl 
ephrine in a liquid vehicle suitable for nasal use. 

2. A nasal spray composition comprising hydrocorti 
sone, neomycin, and phenylephrine as the essential active 
ingredients and diethylaminoethyl oleyl amide phosphate 
as an emulsi?er-stabilizer in an aerosol-type liquid ve 
hicle. 

3. A nasal spray composition comprising hy'drocor 
tisone acetate, neomycin sulfate, l-phenylephrine hydro 
chloride, a preservative, and a humectant in an isotonic, 
aerosol-type oil-in-water emulsion. 

4. A nasal spray composition comprising hydrocorti 
sone acetate, neomycin sulfate, l-phenylephrine hydro 
chloride, spermaceti, propylene glycol, polysorbate 80, 
U.S.P., glyceryl monostearate, and diethylaminoethyl 
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oleyl amide phosphate in an isotonic, aqueous, aerosol 
type vehicle. 

5. A nasal spray composition comprising from about’ 
0.05 to 2.5 percent of an anti-in?ammatory adrenocorti 
costeroid, about 0.6 percent neomycin, about 0.1 to one 
percent phenylephrine, and about 0.03 to 0.3 percent di 
ethylaminoethyl oleyl amide phosphate in an isotonic, 
aerosol-type oil-in-water emulsion. 

6. The composition of claim 5 wherein the oil phase 
comprises glyceryl monostearate and spermaceti. 

7. The composition of claim 5 wherein the anti-in 
?ammatory adrenocorticosteroid is hydrocortisone. 

8. The composition of claim 5 wherein the anti-in?am 
matory adrenocorticosteroid is hydrocortisone acetate. 

9. The composition of claim 5 wherein the anti-in?am 
matory adrenocorticosteroid is 11p,17a-dihydroxy-21 
acetoxy-1,4-pregnadiene3,20-dione. 

10. The composition of claim 5 wherein the anti-in 
?ammatory adrenocorticosteroid is 2'methyl-11?,17a-di 
hydroxy-21-acetoxy-1,4-pregnadiene-3,ZO-dione. 
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lLThe composition of claim 5 wherein‘the anti-in 

?ammatory adrenocortieosteroid is 17a,21-dihydroxy-1,4~ 
pregnadiene-3,1 1,20-trione. 
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