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[57] ABSTRACT 
A sustained release pharmaceutical composition com 
prising a solid matrix of acetylsalicylic acid or its phar 
maceutically acceptable salts or complexes; a polysi 
loxane; and a water insoluble cellulose ether or ester. 

6 Claims, N0 Drawings 
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SUSTAINED RELEASED PHARMACEUTICAL 
COMPOSITIONS 

The present invention is concerned with improve 
ments in or relating to orally resorbable sustained re 
lease pharmaceutical compositions based on acetylsal 
icylic acid. 

In the practice of medicine, it is often desirable to ad 
minister various orally resorbable drugs in the form of 
sustained release compositions so that the drug is re 
leased only gradually upon passage of the composition 
through the digestive system, thereby achieving a more 
prolonged duration of action. Examples of such sus 
tained release compositions which have previously 
been proposed include compositions wherein the drug 
is incorporated in a water-insoluble matrix derived 
from certain water insoluble inorganic salts or synthetic 
resins such as polyvinyl chloride, polyacrylates, poly 
styrene, polythene, ion exchange resins, etc., the matrix 
providing the sustained release effect for the drug ma 
terial. However, a serious disadvantage of prior matrix 
based sustained release compositions is that often a rel 
atively large quantity of matrix is required for adminis 
tration of a particular quantity of drug thus making 
each individual dose somewhat bulky. It was therefore 
impracticable to use these compositions when it was 
desired to administer the therapeutic material in large 
unit doses. 

It is an object of the invention to provide new and im 
proved sustained release pharmaceutical compositions 
containing as active ingredient acetylsalicylic acid, 
hereinafter called ASA, which expression includes 
pharmaceutically acceptable salts and complexes 
thereof, with, for example sodium, calcium, glycine and 
urea. 

According to one feature of the present invention we 
provide sustained release pharmaceutical compositions 
comprising a matrix formed from ASA (as herein de 
?ned), a polysiloxane and a water-insoluble cellulose 
ether or ester. Whilst we do not wish to be limited by 
theoretical considerations it is believed that in the for 
mation of our new ASA matrix compositions some 
form of interaction, perhaps of a physico -chemical na 
ture takes place between the cellulose ether or ester, 
the polysiloxane and the ASA resulting in a product in 
which the ASA is distributed in a matrix composed of 
the other two components. 
A valuable advantage of our new sustained release 

compositions is that the weight ratio of matrix material 
to ASA in such compositions can, if desired, be of a low 
order, e. g. as low as 1:9 or lower. It is therefore possible 
to provide practical unit doses of the compositions con 
taining high concentrations of ASA which provide on 
administration a long-lasting effect. 
The pharmaceutical compositions according to the 

invention may if desired be formulated to provide a 
prompt release of some ASA for immediate effect and 
a subsequent gradual release of further ASA, e.g. over 
a period 6-8 hours. Compositions of this type are in 
principle prepared by forming our new ASA matrix 
composition and then mixing the resultant ASA matrix 
composition with further ASA in free form. 
The rate of release of ASA in the compositions ac 

cording to the invention will in general depend upon 
the release proportion of the ASA in the composition 
according to the invention and also upon the nature of 
the matrix itself, the latter being dependent upon the 
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amounts and nature of the cellulose ether or ester and 
the polysiloxane used to form the matrix. It has been 
found that the rate of release of the drug is also depen 
dent to some extent on the nature of the liquid medium 
in which the matrix is prepared, e.g. upon the solvent 
medium in which the polysiloxane is combined with 
water-insoluble cellulose ether or ester. 
The rate of release of ASA following administration 

of the pharmaceutical compositions according to the 
invention can thus be adjusted to provide substantially 
constant blood levels of the drug, adjustments being 
possible, e.g. by varying the composition of the matrix 
to avoid too high levels (which might give rise to unde 
sired side effects) or too low levels (which would not 
give the desired pharmacological effect). In any given 
case the correct selection of parameters in the process 
for preparing the matrix composition as hereinafter de 
scribed to provide the desired result can be readily de 
termined by preliminary experiment. 
The polysiloxane component of the matrix is advan 

tageously a dialkylpolysiloxane, preferably a dimethyl 
polysiloxane. Dimethyl polysiloxanes having a viscosity 
of from 20,000 to 150,000 cps, preferably about 
60,000 cps (as determined by the Ubbelohole Tube 
method, according to A.S.T.M. D 448) are particularly 
preferred. 
The water~insoluble cellulose ether or ester em 

ployed in the preparation of the matrix is generally a 
water-insoluble cellulose ether or ester of low viscosity, 
for example a low viscosity ethyl cellulose or cellulose 
acetobutyrate, the former being generally preferred. A 
particularly preferred ethyl cellulose for the new com 
position is one having a viscosity of 18 to 22 cps for a 
5% by weight solution thereof in a 80/20 toluene/e 
thanol mixture at 25°C; an example of such an ethyl 
cellulose is sold under the trade-name “Ethocel” by 
Dow Chemical Company. 
The polysiloxane and cellulose ether or ester are 

preferably employed in the preparation of the matrix in 
a weight ratio ranging from 10:1 to 1:1, the preferred 
ratio being about 2.511 when ethyl cellulose and di— 
methyl-polysiloxane are employed. 
The proportion of ASA combined within the abo 

vede?ned matrix may also be varied widely dependent 
upon the drug and upon the effects, e.g. blood levels 
desired. Such proportions may be as low as 10 percent 
by weight but are in general conveniently between 80 
and 98 percent by weight based upon the whole matrix 
compositions generally, preferred proportions being 
from 88 to 94 percent by weight. 
According to a further feature of the present inven 

tion we provide a process for preparing sustained re 
lease pharmaceutical compositions which comprises 
combining ASA, a polysiloxane and a water-insoluble 
cellulose ether or ester in a liquid medium and remov 
ing the liquid medium to obtain a solid matrix compris 
ing ASA, the polysiloxane and the water-insoluble 
ether or ester. 

In the preparation of our new sustained release ASA 
matrix compositions the ASA, cellulose ether or ester 
and polysiloxane may be admixed in a solvent medium 
and the solvent medium subsequently removed to ob 
tain a solid matrix incorporating the drug. Advanta~ 
geously, solutions of the cellulose ether or ester and of 
the polysiloxane in appropriate solvents are first pre 
pared, the two solutions then being admixed in the 
presence of the ASA in solid form. 
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The choice of the solvent or solvents for the matrix 
components is important since it has been found that, 
in general, the nature of the solvent or solvents may de 
termine the release rate of the therapeutic material in 
the ?nal composition. ' 
Generally the solvents employed will be non-aqueous 

solvents for the polysiloxane and cellulose derivatives 
respectively, the solvent being so chosen that the two 
resulting solutions are miscible. It is further preferred 
that the solvent or solvents used should be solvents in 
which the ASA itself is insoluble. ’ 
Examples of ‘solvents from which solvents for the cel 

lulose ether'or ester and the polysiloxane may be se 
lected include aliphatic solvents such as halohydro 
carbons (e.g. methylene chloride, chloroform, carbon 
tetrachloride etc) and aromatic solvents such as aro 
matic hydrocarbons (e.g. benzene, toluene etc), and 
mixtures of such solvents. In general, it is preferred to 
employ a mixture of toluene and methylene chloride, 
e.g. in a ratio of 1:1 v/v for the preparation of the solu 
tions of the cellulose ester or ether, and toluene alone 
for the preparation of the solution of the polysiloxane. 
After admixture of the two solutions just referred to, in 
the presence of the ASA, the solvent may be removed, 
e.g. by evaporation or distillation, to leave a residue 
which generally comprises a pasty mass. This residue 
can be subsequently dried and/or processed to prepare 
pharmaceutical compositions in conventional manner. 

Thus, for example, for the preparation of the new 
pharmaceutical compositions in the form of granules or 
pellets, the above mentioned pasty mass obtained as 
described above can be granulated e.g. by extrusion 
from an extruder wherein the extrusion ori?ces are 
preferably about 0.5 mm to 2.5 mm, particularly 0.8 to 
1.4 mm in diameter; the extruded material may then be 
cut into lengths of the desired sizes, preferably at the 

'to, form pellets. The resultant granules or pellets may, 
if desired, then be hardened, e.g. by drying in air and 
then under a vacuum. The pellets or granules may then 
be formulated in suitable form for administration. 

In general, the new compositions may be formulated 
in conventional manner using one or more pharmaceu 
tical excipients and carriers to provide compositions of 
the desired nature, such excipients and carriers includ 
ing ?avouring agents, sweetening agents, lubricants etc. 
Thus, the new compositions may, for example, be for 
mulated as dosage unit forms, e.g. as capsules, tablets, 
coated tablets, dragees or sachets, or as powders or 
granulates e.g. for the preparation of gels and suspen 
srons. ~ 

The final composition may as noted above also in 
clude the ASA in uncombined form, where, for exam 
ple, it is desired to obtain both a rapid as well as a pro 
longed action. This may for example be achieved by in 
cluding free ASA, for example ASA in granulated form 
in a tablet containing the ASA matrix or by preparing 

‘ a capsule containing ASA matrix and free ASA. ln 
compositions containing the ASA matrix composition 
according to the invention, the proportion of free ASA 
in the total composition is preferably within the range 
of from 20-60% by weight. 
Unit dose compositions in accordance with the in 

vention advantageously contain 0.1 to lg, preferably 
0.325 to 0.750 g. of ASA per dosage unit combined in 
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4 
the matrix, composition being preferably from 88 to 
94% by weight. However, if it is desired to provide an 
increased dosage of ASA during, for example, the ?rst 
hour after administration, further amounts of ASA in 
uncombined form e.g. can be included in the composi 
tions in addition to that incorporated in the matrix. 
The following Examples illustrate the invention. 

EXAMPLE 1 

1000 g of powdered acetylsalicylic acid (80 mesh) 
are slowly added, with stirring, to a solution obtained 
by dissolving 70 g of “Ethocel 20” (available from Dow 
Chemical Company being an ethoxyl ethylcellulose 
having a viscosity of 9-11 centipoises and an ethoxyl 
content of 12%) in 300 ml of 1:1 (v/v) mixture of to] 
uene-methylenechloride. A solution of 30 g of 60,000 
cps dimethylpolysiloxane in 90 ml of toluene is then 
added. After thorough mixing, the solvent is evapo 
rated off until a pasty mass is obtained, which is granu 
lated through a 12 mesh sieve or extruded by means of 
a screw feed device having 1 mm ori?ces. The extruded 
strand is cut to a length of 1 mm. The granular product 
obtained, spread out on trays, is hardenedwith the aid 
of dry air and subsequently dried under vacuum until 
the solvent is completely removed. The extruded gran 
ules, before evaporating the solvent and drying under 
vacuum, can be centrifuged so that pellets are ob 
tained. 

EXAMPLE 2 

Hard gelatine capsules are tilled with 0.550 g of the 
granules or pellets obtained as described in Example 1. 

Tablets 

Each tablet contains: 
Acetylsalicylic acid granules or 
pellets (obtained as described 
in Example 1) 0.715 g 
Starch 0.040 g 
Glyceryl palmito-stearate 0.0307g 
Talc 0.005 g 
Microcrystalline cellulose 0.010 g 

EXAMPLE 3 

Pediatric gel 
110 g of acetylsalicylic acid granules or pellets (ob 

tained as described in Example 1) are added to 820 g 
of sugar, 50 g of sodium carboxymethylcellulose and 20 
g of powdered flavouring and the resulting mixture 
placed into small sachets, each containing 1 g of the 
mixture. After damping with little water a pediatric gel 
ready for use can be obtained. ' 

EXAMPLE 4 

Sustained release tablets also containing free ASA 
Acetylsalicylic acid granules or 
pellets (obtained as described in 
Example 1) 495 g. 
Acetylsalicylic acid granulated in conventional 
manner 235 g‘ 
Glyceryl palmito-stearate 35 g 
Starch 20 g. 
Microcrystalline cellulose 10 g. 
Tale 5 g. 
~Containing 200 g. of ASA powder. The ingredients are tableted in conventional 
manner. Tablet weight 0.800 g. 

We claim: 
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l. A matrix suitable for formulating a sustained re 
lease pharmaceutical composition, said matrix consist- " 
ing essentially of from about 80% - 98% by weight of 
acetylsalicylic acid or a pharmaceutically acceptable 
salt or complex thereof, dimethyl polysiloxane having 
a viscosity of 20,000 to 150,000cps and a cellulose de 
rivative selected from the group consisting of a water 
insoluble low viscosity cellulose ether or ester, the 
weight ratio of said cellulose derivative to said polysi 
loxane being within the range of from 10:1 to 1:1. 

2. A matrix according to claim 1 suitable for formula 
tion into sustained release pharmaceutical composi 
tions containing 0.1 to 1.0g of acetylsalicylic acid per 
dosage unit, said matrix being in the form of pellets or 
granules for ?lling into dosage units of hard gelatine 
capsules or pediatric gel sachets having sugar and ?a 
voring, for use with water, or formed into tablet dosage 
units with starch, glyceryl palmito-stearate, talc and mi 
crocrystalline cellulose tableting excipients, said pellet 
or granule matrix being conveniently 80-98% by 
weight of acetylsalicylic acid, said matrix being in the 
form of 

a. pellets, suitable for ?lling hard gelatine capsules or 
pediatric gel sachets, having sugar and ?avoring, 
for use with water, said pellets having been ob 
tained by being centrifuged before evaporating sol 
vent and drying under vacuum from extruded gran 
ules, cut to 1mm length from strands formed by ex 
trusion from an extruder wherein the extrusion ori 
?ces are about 0.5mm to 2.5mm in diameter of a 
pasty mass obtained by evaporating off solvent 
after thorough mixing of powdered 80 mesh acetyl 
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salicylic acid, a solution of dimethylpolysiloxane, 
20,000 to 150,000cps, in a nonaqueous solvent 
therefore, in which solvent the acetylsalicylic acid 
itself is insoluble, said solvent being selected from 
the group consisting of methylene chloride, chloro 
form, carbon tetrachloride, benzene, toluene and 
mixtures thereof and a solution in said non 
aqueous solvent of ethoxyl ethylcellulose having a 
viscosity of 9-llcps when 70g are dissolved in' 
300ml of 1:1 (v/v) mixture of toluene 
methylenechloride, the proportion of ethylcellu 
lose to polysiloxane employed in the matrix being 
in a weight ratio ranging from 1021 to 1:1; or 

b. granules obtained from said extruded strand cut to 
1mm length hardened with dry air and dried under 
vacuum until the solvent is completely removed. 

3. A matrix according to claim 1 wherein the amount 
of acetylsalicylic acid in said matrix is 88-94% by ‘ 
weight thereof 

4. A matrix according to claim 1 wherein the said cel 
lulose derivative used to form said matrix is selected 
from the group consisting of ethyl cellulose and cellu 
lose acetobutyrate. _ 

5. A matrix according to claim 4 wherein the said 
ethyl cellulose has a viscosity of 18 to 22 cps when 
measured in a 5% by weight solution thereof in a 80/20 
toluene/ethanol mixture at 25°C. 

6. A pharmaceutical composition comprising the ma 
trix of claim 1 having added thereto acetylsalicylic acid 
or a pharmaceutically acceptable salt or complex 
thereof in free form. 

* * * * * 
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