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(57) ABSTRACT 

An analgesic composition for the symptomatic relief 
of localized pain of musculo-skeletal etiology is 
adapted for topical application over affected areas and 
includes an analgesic, e.g., a salicylate, a local coun 
ter-irritant, and an organopolysiloxane. 
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TOPCAL ANALGESC PREPARATION AND 
METHOD OF USING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates generally to topically applied 

analgesic preparations. 
2. Brief Description of the Prior Art 
Local analgesics have been commonly used for the 

symptomatic relief of musculo-skeletal pain. Generally, 
these analgesic preparations have been available in the 
form of lotions, liniments and ointments for topical ap 
plication and usually included an analgesic and a rube 
facient, such as camphor, menthol, etc. 
Although prior local analgesics have, in some in 

stances, resulted in beneficial pain mitigation for mildly 
inflamed arthritic joints, the use of such preparations 
has provided but limited and short-lived relief. With 
most local analgesics, it is believed that the major fac 
tor attributable to their but limited efficacy was the in 
ability to promote sufficient percutaneous absorption 
of the analgesic. A substantial factor in whatever pain 
relief was achieved is believed to have been the rubefa 
cient which provided the source of counter-irritation 
resulting in localized heat sensation and concommitant 
psychological diversion or through the utilization of 
local anesthetics such as chloroform. 

SUMMARY OF THE INVENTION 

An analgesic composition for local application in 
cludes a salicylate analgesic, e.g., glycol monosalicy 
late, a rubefacient, e.g., capsicum oleoresin, and a 
minor amount of organopolysiloxane (silicone). The 
composition can be employed with a suitable carrier or 
vehicle such as lanolin. The synergistic action of the 
composition results in enhanced salicylate absorption 
and alleviation of musculo-skeletal pain. 
From the foregoing, it should be appreciated that it 

is an object of the present invention to provide an anal 
gesic preparation of the general character described 
which is not subject to the disadvantages of prepara 
tions heretofore used. 

It is a further object of the present invention to pro 
vide an analgesic preparation of the general character 
described which is adapted to provide effective allevia 
tion of localized musculo-skeletal pain. 
A further object of the present invention is to provide 

an analgesic preparation of the general character de 
scribed having enhanced percutaneous analgesic ab 
sorption. 
Another object of the present invention is to provide 

an analgesic preparation of the general character de 
scribed which is well suited for topical application to 
provide alleviation of localized pain, inflammation and 
edema associated with arthritic joints. 
Yet another object of the invention is to provide an 

analgesic preparation of the general character de 
scribed which includes an analgesic, a rubefacient, and 
an organopolysiloxane in a suitable carrier for topical 
application. 
Other objects and advantages of the invention in part 

will obvious and in part will be pointed out hereinafter. 
With these ends in view, the invention resides in cer 

tain new and unique preparations and the synergistic 
action of the components thereof by which the said ob 
jects and certain other objects are hereinafter attained, 
all as fully described and the scope of which is more 
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2 
particularly pointed out and indicated in the appended 
claims. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The analgesic preparation of the present invention 
comprises several of the basic constituents of presently 
known commercial topical preparations for use in mus 
culo-skeletal pain alleviation to which a quantity of an 
organopolysiloxane is added. It was unexpectedly dis 
covered, in accordance with the present invention, that 
the presence of the organopolysiloxane greatly en 
hanced the ability of the prior preparations to alleviate 
such pain and relieve the underlying irritation. Espe 
cially with instances of arthritic associated discomforts, 
the presence of the organopolysiloxane provides an an 
algesic preparation of increased efficacy, the use of 
which has achieved a marked improvement in joint mo 
bility. 
As is well known, organopolysiloxanes, popularly 

called silicones, are a group of compounds having the 
structural formula: 

R R R 

R - Si - O - Si - O - Si - R 

R R R 

wherein R represents an organic radical such as an al 
kyl, aryl, alkaryl, aralkyl, including benzyl, phenyl, 
methyl, tolyl and the like. Enhanced results are ob 
tained with and accordingly it is preferred to employ 
C-C dialkylpolysiloxanes such as dipropylpolysilox 
ane, dihexylpolysiloxane and the like. The length n of 
the polymer chain can be between 0 to 2,000 and de 
termines the viscosity of the liquid and preferred results 
are obtained wherein the organopolysiloxane viscosity 
ranges between 50 - 200 centistokes. Suitable polysi 
loxanes are disclosed in U.S. Pat. Nos. 3,392,040 and 
3,378,440, the contents of which are expressly incorpo 
rated herein. 
Among the suitable organopolysiloxanes for use in 

the present invention are dimethylpolysiloxane liquids 
which can be generally represented as follows: 

CH3 CH3 CH3 

CH3 - Si - O s m O - Si - CH3 

CH CH3 CH3 

in accordance with the present invention, a conven 
tional analgesic ointment base comprising an analgesic 
salicylate such as methyl salicylate, glycol monosalicy 
late, trithamalamine salicylate and the like, and a rube 
facient, such as capsicum oleoresin, camphor, chloro 
form, menthol, allyl isothiocyanate and the like, is for 
mulated as an ointment, for example employing a con 
ventional carrier or vehicle, such as a greaseless vehi 
cle. In the analgesic ointment base, the rubefacients de 
sirably provide a local vasodilation effect which may be 
further enhanced with such typical local vasodilators as 
methacholine chloride, histamine dihydrochloride and 
the like. Analgesic ointments of the foregoing nature 



3,880,996 
3 

tre commercially available and, as mentioned hereto 
ore, have met with but limited results. It is believed 
hat mitigation of referred pain through these local an 
algesics was ideally provided by percutaneous salicy 
ate absorption which was designed to be facilitated 
hrough the use of the rubefacient and/or vasodilator. 
The analgesic composition of the present invention is 

achieved by the addition of an organopolysiloxane to 
he foregoing analgesic ointment base. It has been es 
ablished that the admixture of the analgesic base com 
position and the organopolysiloxane provides en 
hanced effectiveness that can not be achieved from the 
use of the individual constituents. For example, the 
composition of the present invention has provided a 
lefinite increase in pain relief of discomforts associated 
with arthritic symptoms as well as a marked reduction 
n edema and greater joint mobility as compared with 
outine use of the analgesic ointment base not contain 
ng the organopolysiloxane. 
In general, an effective amount of the organopolysi 

oxane is employed. Usually it is preferred to employ a 
minor amount by total weight of the preparation. If 
amounts significantly less than about 10 percent by 
otal weight of the preparation are employed, no signif 
cant improvements, as compared to the analgesic oint 
ment base, are obtained and the organopolysiloxane 
acts primarily as an emollient. Little, if any, synergistic 
interaction is obtained. 
Employing organopolysiloxane in amounts greater 

han about 40 percent by total weight of the prepara 
ion unduly decreases the viscosity of the ointment 
preparation to render it generally unacceptable for top 
cal use and also renders the ointment difficult to for 
nulate, package and apply. Best results are generally 
obtained employing the organopolysiloxane from about 
3 - 25 percent by total weight of the preparation. 
The analgesic preparation of the present invention is 

ormulated according to conventional procedures too 
well known to the art to specifically describe. Of 
:ourse, other conventional additives commonly em 
bloyed in topical ointments, e.g. pigments, stabilizers, 
Intioxidants and the like, can also be added in conven 
ional amounts. 
In the following examples are described several of the 

preferred embodiments of the invention in an exem 
lary manner. It should be understood, however, that 
he invention is not intended to be limited to these spe 
:ific embodiments. 

EXAMPLE 1 

Quite satisfactory results have been obtained utiliz 
ng, as an analgesic ointment base, a conventional anal 
esic ointment containing the following constituent in 
redients: glycol monosalicylate (approximately 10 
ercent), capsicum oleoresin, histamine dihydrochlor 
de, and methyl nicotinate in a lanolin carrier or vehi 
le. An example of such analgesic preparation is the 
intment sold under the trademark Infra-Rub by 
Whitehall Laboratories, New York, N.Y. 
Commencing with a base of 3.3 oz. of this commer 

ially available preparation, 0.6 oz. of silicone dimeth 
lpolysiloxane (L-45 Union Carbide 100 cts.) was 
dded and mixed. A paste composition of uniform con 
istency resulted. The preparation was topically applied 
o the skin over arthritic joints once daily. With routine 
pplication, a marked decrease in inflammation was 
oted along with greater joint mobility after approxi 
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4 
mately three days. Concordant results have been ob 
tained with 0.5 oz. silicone dimethylpolysiloxane (I-45 
Union Carbide 100 cts.) added to 3.3 oz. of an identical 
base. 
While the precise reasons for the decrease in inflam 

mation, concommitant pain relief and improved joint 
mobility are unknown, it has been established that the 
addition of the organopolysiloxane to the commercially 
available ointment base does result in a marked in 
crease in percutaneous analgesic absorption. 
Experiments were performed to determine the percu 

taneous salicylate absorption levels of a preparation 
similar to that of Example 1, with a 25 percent organo 
polysiloxane content. One hind rat foot was immersed 
in a vial containing the commercial ointment base 
preparation and compared with similar immersions in 
a vial containing the preparation of Example 1. The test 
animals were placed in a metabolic cage, a 24 hour 
urine specimen was collected, urine volume recorded 
and salicylate level measured. The following table out 
lines the testing results: 

Ointment Base 

Immersion Timc (min.) % Salicylate in Urine 

1() 4.3 
1() 5. 
O 9.5 
() 2.() 

60 8.9 
60 7.3 
60 24.5 
60 8.9 

Ointment Base with 25% L-45 Silicone (100 cts.) 

Immersion Time (min.) % Salicylate in Urine 

O 24.0 
10 44.9 
O 15.3 
O 14.5 
60 20.7 
60 21.6 
60 30.7 
60 20.4 

It was thus determined that a substantial increase in 
percutaneous salicylate absorption has been achieved 
with the analgesic preparation of the present invention 
as compared with the commercial analgesic ointment 
base. 

EXAMPLE 2 

An analgesic ointment base of the following formula 
tion was prepared: 

ANALGESIC OINTMENT BASE 
Salicylamide 3% 
Dipropylene glycol salicylate 3% 
Methyl nicotinate 0.5% 
Histamine dihydrochloride 0.05% 
Capsicum oleoresin 0.05% 
Stearyl alcohol 3.736% 
Glyceryl monostearate 2.337.5% 
Stearic acid 4.68% 
Petrolatum 9.36% 
Mineral oil 4.68% 
Methyl paraben 0.093.6% 
Propyl paraben 0.093.6% 
Triethanolamine 0.468% 
Sodium lauryl sulfate-20% 0.468% 
Water O.S. 
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An analgesic ointment of this general nature is pres 
ently manufactured by Ambix Laboratories, Inc. of 
North Bergen, N.J. 
Commencing with a base of 3.3 oz. of this analgesic 

ointment base, 0.6 oz. of silicone dimethylpolysiloxane 
(L-45 Union Carbide 100 cts.) was added to provide 
an ointment of uniform consistency in accordance with 
the present invention. 
The composition was applied to locally inflamed 

areas over arthritic joints once daily. As with the com 
position of Example 1, a marked decrease in swelling 
inflammation accompanied by a decrease in pain and 
discomfort associated with the arthritic areas was noted 
with routine local application after approximately three 
days. 

EXAMPLE 3 

An analgesic ointment comprising methyl salicylate 
and menthol in a lanolin base was utilized as the analge 
sic ointment base. This ointment is generally available 
and sold under the trademark Ben-Gay by Pfizer, Inc. 
of New York, N.Y.. To a base of 3.0 oz. of this oint 
ment, 0.6 oz. of silicone dimethylpolysiloxane (L-45 
Union Carbide 100 cts.) was added. In accordance with 
the present invention, the polysiloxane was admixed 
with the base to provide a paste of uniform consistency. 
The preparation was topically applied over arthritic 

joint areas once daily. As in the previous examples, ces 
sation of pain, a marked decrease in inflammation and 
greater joint mobility were noted after approximately 
3 days. 

EXAMPLE 4 

An analgesic ointment comprising methyl salicylate, 
glycol monosalicylate, menthol, camphor and allyl iso 
thiocyanate in a carrier of petrolatum and lanolin was 
utilized as the analgesic ointment base. A commercially 
available analgesic of this nature, is sold under the 
trademark Musterole by Schering Plough Corp. of 
Bloomfield, N.J. To a base of 3.3 oz. of this ointment, 
0.6 oz. of silicone dimethylpolysiloxane (L-45 Union 
Carbide 100 cts.) was added. The preparation thus for 
mulated was topically applied over arthritic joint areas 
once daily. As in the previous examples, cessation of 
pain, decrease in inflammation and greater joint mobil 
ity were noted after approximately 3 days. 

Results similar to those obtained in the foregoing ex 
amples are obtainable when other C-C6 dialkyl 
polysiloxanes such as dipropylpolysiloxane, dihexyl 
polysiloxane and the like are employed. 
While the precise reason for the decrease in pain and 

discomfort as well as the reduction in inflammation and 
improved joint mobility when utilizing the composition 
of the present invention is unknown, it has been estab 
lished that the polysiloxane definitely enhances the per 
cutaneous salicylate absorption as compared with prior 
analgesic ointments. This phenomenon might be attrib 
uted to the lubricity of the polysiloxane in facilitating 
percutaneous passage through skin layers made recep 
tive by the vasodilation effect of the rubefacients. 
A further factor in improved salicylate absorption 

might be that the polysiloxane provides a barrier over 
lying the applied area which retards salicylate evapora 
tion (generally accellerated by the rubefacients) to as 
sure proper salicylate concentration in intimate skin 
contact. 

6 
It has been postulated that the polysiloxane itself may 

pass through the skin layers which have been affected 
by the rubefacients and vasodilators to provide direct 
joint lubrication in situ. 
Thus, it will be seen that there is provided a topical 

analgesic preparation which achieves the various ob 
jects of the invention and which is well suited to meet 
the conditions of practical use. 
As various changes might be made in the topical an 

algesic preparation as above set forth, it is to be under 
stood that all matter herein described is to be inter 
preted as illustrative and not in a limiting sense. 
Having thus described the invention, there is claimed 

as new and desired to be secured by Letters Patent: 
1. An analgesic preparation suitable for use in the 

mitigation of pain of musculo-skeletal etiology com 
prising: 

a. an analgesic in an amount sufficient to alleviate 
musculo-skeletal pain, 

b. a rubefacient in an amount sufficient to provide 
localized heat sensation, and 

c. a polysiloxane having the formula: 

O 

15 

20 

R 

Si - R 

R 

R 

R - Si - O - 

R 

R 

25 Si - O - 

R 

wherein R represents an organic radical selected from 
the group consisting of alkyl, aryl, alkaryl, and aralkyl, 
and n is an integer between 0 and 2,000, said polysilox 
ane having a viscosity between 50 and 200 centistokes 
in a range from about 10 to 40 percent by weight of the 
total preparation, 
whereby percutaneous absorption of the analgesic is 
enhanced. 

2. An analgesic preparation in accordance with claim 
1 wherein the analgesic is a salicylate. 
3. An analgesic preparation in accordance with claim 

1 wherein the analgesic is selected from the group con 
sisting of methyl salicylate, glycol monosalicylate, tri 
thamalamine salicylate, salicylamide and dipropylene 
glycol salicylate. 

4. An analgesic preparation in accordance with claim 
1 further including a vasodilator selected from the 
group consisting of methacholine chloride, histamine 
dihydrochloride, and methyl nicotinate. 

5. An analgesic preparation suitable for use in the 
mitigation of pain of musculo-skeletal etiology com 
prising: 

a. an analgesic in an amount sufficient to alleviate 
musculo-skeletal pain, 

b. a rubefacient in an amount sufficient to provide 
localized heat sensation, and 

c. a C-C dialkylpolysiloxane in a range from about 
10 to 40 percent by weight of the total preparation 
and of a viscosity from about 50 to 200 centistokes, 

whereby percutaneous absorption of the analgesic is 
enhanced. 

6. An analgesic preparation in accordance with claim 
5 wherein the dialkylpolysiloxane is dimethylpoly 
siloxane. 

7. A method of administering treatment for the alle 
viation of pain of musculo-skeletal etiology, said 
method comprising topically applying an analgesically 
effective amount of the preparation of claim 1. 

8. A method of administering treatment for the alle 
viation of pain of musculo-skeletal etiology, said 
method comprising topically applying an analgesically 
effective amount of the preparation of claim 5. 
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