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5 ‘Claims. (Cl. 167-82) 

This invention relates to a pharmaceutical tablet and 
to such a tablet which provides an immediately released 
‘dosage to achieve ‘a therapeutic level and a sustained re 
lease dosage to maintain a therapeutic level of the 
medicament over an extended period of time. The tablet 
of this invention provides ‘a substantially constant uniform 
release of medicament over an extended period of time 
even as the surface areas of the sustained release portion 
wear away. 

In order to achieve ef?cient results from a very large 
number of drugs, it has been found advantageous to pro 
vide a uniform sustained release of such drugs over an 
extended period‘ of time. The problem is further com 
plicated in that it has been found in such cases that an 
initial immediately released dosage is usually necessary to 
bring the medicament vup to the desired therapeutic level 
promptly in conjunction with means for gradually re 
leasing uniform amounts of the medicament to sustain 
.the therapeutic level. 

The best known solution of this uniform sustained re 
lease problem has been the use of large numbers of small 
pellets contained in a capsule, a percentage of the pellets 
providing an initial dosage of a medicament to promptly 
achieve the desired therapeutic level and the remaining 
percentage being variously coated with time delay ma 
terial to provide gradual release of the medicament to sus 
tain the therapeutic level. Although providing a thor 
oughly acceptable product from the point of view of its 
efficacy, this sustained release product is very dif?cult to 
make and, further, is of necessity an expensive product 
not easily adaptable to mass production techniques. 
Now in accordance with this invention there is provided 

a tablet which provides an initial dosage to promptly 
achieve a therapeutic level together with excellent sub 
stantially uniform sustained release of the medicament to 
sustain the therapeutic level over a period of in excess of 
four hours and up to twelve hours. The tablet is ad 
vantageous in that it is easy to make and lends itself to 
mass production through the use of a tableting machine. 
Further, the production of the tablet is markedly less ex 
pensive than the production of the above discussed en 
capsulated pellets. 
The tablet in accordance with this invention comprises 

a substantially ?at faced tablet having a layer of medica 
ment dispersed in a conventional ?ller such as, for ex 
ample, terra albia, milk of sugar, talc or stearic acid. This 
layer, on reaching the gastro-intestinal tract is quickly 
dissolved or distintegrated in the body ?uids and thus 
rapidly provides a therapeutic blood level of the medica 
ment. 

Contiguous with the ?rst immediately released layer is 
a sustained release layer containing the same medicament 
dispersed in time delay material. 
The total surface area of the sustained release layer, 

including the side surface area and the surface area 
abutting the immediately released layer, will be from 2.5 to 
.25 times the side surface area of the sustained release 
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layer. A sustained release layer made in accordance with 
these limitations provides a substantially constant uniform 
release of medicament as against, for example, a similar 
composition in the form of a ball which would, as the 
surface area were away, provide an ever decreasing 
amount of medicament for a unit of time. 
More speci?cally, the immediately released layer may 

be conventionally formed by mixing the medicament with 
one or more fillers and granulating, using, for example, 
water, an acacia solution, starch paste or a gelatin solu 
tion and a screen of, for example, 8 to 30 mesh. The thus 
formed granules are dried and then compressed into sub 
stantially ?at faced tablets. 
The sustained release layer may also be prepared using 

the granulation technique. The medicament may, for ex 
ample, be dispersed in a melt of a suitable time delay 
material and the mix congealed. The congealed mix may 
then be passed through a screen of, for example, 8 to 30 
mesh. If an increased release rate is desired, the granula 
tion can be mixed with a small amount of hydrophilic 
material. 
The immediately released layer in tablet form is then 

placed in a tablet machine die and the granulation for the 
sustained release layer is added to the die and compressed 
by the tablet machine punch on to the tablet to form a 
contiguous two layer tablet. 

Alternatively, the granulation for the immediately re 
leased layer and the granulation for the sustained release 
layer may be added to the die of a tableting machine one 
on top of the other and then compressed by the tablet 
machine punch. ‘ 

The hydrophilic material for the immediate release 
layer, if desired, may be, for example, starch, sugar, al 
ginic acid or colloidal magnesium aluminum silicate. 
The time delay material for the sustained release layer 

will be a solid lipid material such as, for example, an 
alcohol or ester, alone, or an admixture thereof. The 
fatty alcohols may have from 12 to 31 carbon atoms and 
may be, for example, lauryl alcohol, cetyl, stearyl, myris 
tyl, myricyl, arachyl, carnubyl or ‘ceryl alcohol. - 
The esters may be mono, di- or triglyceryl esters formed . 

from fatty ‘acids having from 10 to 22 carbon atoms, such 
as, for example, glyceryl distearate, glyceryl tristearate, 
glyceryl monostearate, glyceryl dipalmitate, glyceryl tri 
palmitate, glyceryl monopalmitate, glyceryl dilaurate, gly~ 
ceryl trilaurate, glyceryl monolaurate, glyceryl di 
‘docosanoate, glyceryl tridocosanoate, glyceryl mono 
docosanoate, glyceryl monocaprate, glyceryl dicaprate, 
glyceryl tricaprate, glyceryl monomyristate, glyceryl di 
myristate, glyceryl trimyristate, glyceryl monodecenoate, 
glyceryl didecenoate or glyceryl tridecenoate, hydrogen 
ated castor oil, hydrogenated peanut oil and hydrogenated 
coconut oil. 

Further exemplary of esters are esters of a fatty acid 
having from 12 to 31 carbon atoms and a fatty alcohol 
having from 12 to 31 carbon atoms, the ester having a 
carbon atom content of from 24 to 62, or a mixture there 
of. Exemplary are myricyl palmitate, beeswax, cetyl 
palmitate, spermacetic wax, myricyl cerotate, carnauba 
wax, cetyl myristate, ceryl palmitate, ceryl cerotate, myri 
cyl melissate, stearyl palmitate, stearyl myristate, lauryl 
laurate. 
The invention will be further clari?ed by a study of the 

following description in conjunction with the drawing, in 
which: 

Figure 1 is a vertical section of a tablet in accordance 
with this invention. 

Figure 2 is an alternate embodiment of a tablet in 
accordance with this invention. 
As shown in Figure 1, a cylindrical tablet 2 has a 

sustained release layer 4 and an immediate release layer 
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6. Sustained release'layer '4 has faces 8 and 10 and a 
side 12. Immediate release layer 6 has a face 14 and 
a side 16. The total surface area of sustained release 
layer 4, including side 12, is about 9 times the surface 
areaof side 12. 

In Figure 2 an alternative tablet 20 is disclosed. Tablet 
20- has a sustained release layer 22, an upper immediate 
release layer 24 and a lower immediate release layer 26. 
Sustained release layer 22 has an upper face 28, a lower 
face 30 and a side 32. Immediate release layer 24 has a 
face 34 and a side 36. Immediate release layer 26 has 
a'face 38 and a side 40. In the case of tablet 20, the 
surface area of sustained release layer 22 is about 5 
times the surface area of the sides of this layer. 
The tablet in accordance with this invention and a 

method for its preparation will be further illustrated by 
the following speci?c example: 

Example 

A granulation is prepared from the following powders: 

Gm. 
Stearic acid _______________________________ __ 16.0 

Talc ; ____________________________________ __ 16.0 

Aminophylline ____________________________ __ 64.0 

The powders are mixed well in the dry condition. 
Then 10 cc. of 15% gelatin in distilled water is added 
slowly, with mixing, to the powders. The wet mixture is 
then passed through a No. 10 screen and dried overnight 
at 110° F. The dried granules are then passed through 
a No. 14 screen. These dried granules are compressed 
into 1/z-inch cylindrical ?at faced tablets, each weighing 
1% grains ‘and designated tablets (X). 
Another granulation is prepared by melting 300 gms. 

hydrogenatedpcastor oil and adding to this 300 gms. 
aminophylline. Thisproduct is mixed Well until con 
gealed. The congealed product is put through a com 
minution mill utilizing a No. 10 screen. Then 65 gms. 
of this granulation are mixed with 5 gms. of starch and 
designated granulation (Y). 
The ?nal sustained drug release tablet is prepared 

from tablets (X) and granulation (Y) as follows: 
A tablet (X) is‘placed in the 1/2 inch die. 7.0 grains 

’ of granulation (Y) are added to the die and compressed 
onto tablet (X) using a ?at head punch. The ?nal tablet 
provides uniform sustained release for about 8 hours and 
is useful in treating, for example, asthmatic conditions, 
congestive heart failure and in general where amino 
phylline has been used heretofore. . 

Although the invention is speci?cally exempli?ed using 
aminophylline, it will be appreciated that it is useful with 
any medicament which it is desired to provide in sus 
tained release form. Thus, for example, the medicament 
may be a sympathomimetic amine such as dextro 
amphetamine‘ sulfate; a sedative-hypnotic such as, for 
example, a barbiturate such ‘as phenobarbital or amo 
barbital; an antihistaminic such ‘as, for example, chlor 
prophenpyridarnine maleate or thenylpyramine hydro 
chloride; an antispasmodic such as, for example, homa 
tropine methylbromide, hyoscyamine sulfate, atropine 
sulfate or scopolamine hydrobromide. 

This is a continuing application based on my copend 
ing patent application, Serial ‘No. 449,880, ?led August 
16, 1954, now abandoned. 
What is claimed is: 
1. A substantially ?at faced sustained release phar 

maceutical tablet having an immediate release layer con 
taining a medicament dispersed in a ?ller, said immediate 
release layer providing a therapeutic blood level of said 

.medicament, a sustained release layer contiguous with 
said ?rst mentioned layer and containing the same me 
dicament dispersed within granules of a solid ingestible 
lipid time delay material selected from} the, group. con 
sisting ofifatty'alcohols'having from 12 to 31 carbon 
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4 
atoms, glyceryl esters formed from fatty acids having 
from 10 to 22 carbon atoms and esters having from 24 
to 62 carbon atoms formed from fatty acids having from 
12 to 31 carbon atoms and fatty alcohols having from 
12 to 31 carbon atoms, the total surface area of said 
sustained release layer including the face abutting the ' 
immediate release layer being in the range of from 2.5 
to 25 times the side surface area of said sustained release 
layer, said sustained release layer providing a substan 
tially uniform release for a period of in excess oflfour 
hours, said immediate release layer being exterior of said 
sustained release layer. > 

2. A substantially ?at faced sustained release phar~ 
maceutical tablet having an immediate release layer'c'on 
training a medicament dispersed in a ?ller, said immediate 
release layer providing a therapeutic blood level of said 
medicament, a sustained release layer containing the 
same medicament dispersed within granules of a solid 
ingestible lipid time delay material selected from the 
group consisting of fatty alcohols having from 12 to 31 
carbon atoms, glyceryl esters formed from fatty acids 
having from 10 to 22 carbon atoms and esters having 
from 24 to 62 carbon atoms formed from fatty acids 
having from 12 to 31 carbon atoms and fatty alcohols 
having from 12 to 31 carbon atoms, said granules being 
in admixture with a solid ingestible hydrophilic material, 
said sustained release layer being contiguous with said 
?rst mentioned layer, the total surface area of said sus 
tained release layer including the face abutting the im 
mediate release layer being in the range of from 2.5 to 
25 times the side surface area of said sustained release 
layer and said sustained release layer providing a sub 
stantially uniform release for a period of in excess of 
four hours, said immediate release layer being exterior 
of said sustained release layer. 

3. A substantially ?at faced sustained release phar 
maceutical tablet having an exposed immediate release 
portion containing a medicament dispersed in a ?ller, said 
immediate release portion providing a therapeutic level 
of said medicament, a sustained release portion contain 
ing the same medicament dispersed within granules of a 
solid ingestible lipid time delay material selected from 
the group consisting of fatty alcohols having from’ 12 to 
31 carbon atoms, glyceryl esters formed from fatty acids 
having from 10 to 22 carbon atoms and esters having 
from 24 to 62 carbon atoms formed from fatty acids 
having from 12 to 31 carbon atoms and fatty alcohols 
having from 12 to 31 carbon atoms, the total surface area 
of said sustained release portion being in the range of 
from 2.5 to 25 times the side surface area of said sus 
tained release portion, said sustained release portion pro 
viding a substantially uniform release of the medicament 
for a period of in excess of four hours, said immediate 
release portion being exterior of said sustained release 
portion. ' 

4. A substantially ?at faced sustained release phar 
maceutical tablet having a single immediate release layer 
containing a medicament dispersed in a ?ller, said imme 
diate release layer providing a therapeutic blood level of 
said medicament, a single sustained release layer con 
tiguous with said ?rst mentioned layer and containing the 
same medicament dispersed within granules of a solid 
ingestible lipid time delay-material selected from the group 
consisting of fatty alcohols having from 12 to 31 carbon 
atoms, glyceryl esters formed from fatty acids having 
from 10 to 22 carbon atoms and esters having from 24 
to 62 carbon atoms formed from fatty acids having from 
12 to 31 carbon atoms and fatty alcohols having from 
12 to 31 carbon atoms, the total surface area of said 
sustainedrelease layer ‘including the face abutting the 
immediate release layer being in the range of from 2.5 to 
25 times the side surface area of said sustained release 
layer, said sustained release layer‘ providing av substan 
tially uniform release for a‘ period vof in excess of four 
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hours, said immediate release layer being exterior of said 
sustained release layer. 

5. A substantially flat faced sustained release phar 
maceutical tablet having a pair of immediate release 
layers each containing a medicament dipsersed in a ?ller, 
said immediate release layers providing a therapeutic 
blood level of said medicament, a sustained release layer 
between said immediate release layers and containing the 
same medicament dispersed within granules of a solid 
ingestible lipid time delay material selected from the 
group consisting of fatty alcohols having from 12 to 31 
carbon atoms, glyceryl esters formed from fatty acids 
having from 10 to 22 carbon atoms and esters having 
from 24 to 62 carbon atoms formed from fatty acids 

10 

6 
having from 12 to 31 carbon atoms and fatty alcohols 
having from 12 to 31 carbon atoms, the total surface area 
of said sustained release layer including the faces abutting 
the immediate release layers being in the range of from 
2.5 to 25 times the side surface area of said sustained 
release layer, said sustained release layer providing a sub 
stantially uniform release for a period of in excess of 
four hours, said immediate release layers being exterior of 
said sustained release layer. 
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