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(57) ABSTRACT 

Acetaminophen compositions are disclosed which are 
capable of being directly compressed, without addition of 
other components, into an tablet dosage form, and which 
include, based on the total weight of the dry components of 
the composition, from about 80 percent by weight to about 
98 percent by weight acetaminophen, a fluidizing agent, a 
binder compound, a Starch, a disintegrant and a lubricant. 
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DIRECTLY COMPRESSIBLE ACETAMINOPHEN 
COMPOSITIONS 

FIELD OF THE INVENTION 

0001. This invention relates to directly compressible 
acetaminophen (N-acetyl-p-aminophenol or APAP) compo 
Sitions and to a proceSS for preparing Such compositions. 
The invention also relates to the preparation of tablets from 
Such compositions. The invention also includes Such 
acetaminophen granulations alone or combined with other 
co-active ingredients present in low quantity. 

BACKGROUND OF THE INVENTION 

0002 Generally there are four methods in use in the 
United States for manufacture of tablets, namely direct 
compression, dry powder blend, pre-compressed dry powder 
blend and wet granulation, as explained in U.S. Pat No. 
4,439,453. 
0003. In the direct compression method, all the required 
tabletting ingredients (active and aids) are incorporated into 
a free flowing granulation which is Supplied to the manu 
facturer of bulk tablets. The granulation requires no pre 
processing or blending with additional aids in order to be 
tabletted. Rather, the free flowing granulation Supplied to the 
tablet manufacturer can be charged directly to a tabletting 
preSS. 

0004. The direct compression method is a generally pre 
ferred method for a number of reasons including economical 
reasons. The analgesic aspirin is generally tabletted using 
Such a direct compression method since crystalline aspirin is 
Soft and exhibits good plasticity/elasticity when compacted 
into tablets. 

0005. However, because the analgesic acetaminophen 
has significantly different properties than aspirin, it is gen 
erally considered to be non-compressible and not readily 
amendable to production of directly compressible granula 
tions thereof. Generally, the less desirable wet granulation 
method of tabletting has been used to tablet acetaminophen. 
Generally, these wet granulation processes require large 
amounts of excipients, e.g., from about 25 to about 40% or 
more by weight of excipients. That is, in contrast to aspirin, 
the acetaminophen crystals are hard and brittle and are easily 
fractured. The acetaminophen crystals have essentially no 
plasticity/elasticity and, therefore, have required the use of 
unduly large amounts of aids, lubricants and/or excipients in 
order to be compressible into tablets by the direct compres 
Sion method. 

0006 Therefore, there is a recognized need for a direct 
tabletting granulated acetaminophen composition that is free 
flowing and capable of being directly compressible into 
tablets. A further need is for such a directly compressible 
acetaminophen granulation composition to provide a high 
load, for example, at least 80%, or preferably at least 90% 
or more, of acetaminophen active in the composition. Thus, 
the amount of excipients required in the compositions 
should be kept quite low, for example, 20% or less, prefer 
ably 10% by weight or less. In addition, the directly com 
pressible acetaminophen composition should readily be free 
flowing and readily permit dry blending with other active 
ingredients should that be desired or required. A further need 
is that the directly compressible acetaminophen composition 
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be Such as to provide good flow and compressibility char 
acteristics So as to produce tablets of acceptable content 
uniformity, hardneSS and friability, and also provide a fluid 
bed granulation with a characteristic rough Surface morphol 
ogy and a high Surface area Suitable for good blending 
potential with other co-actives. 

SUMMARY OF THE INVENTION 

0007. In a first aspect, the present invention is directed to 
an acetaminophen composition capable of being directly 
compressed, without addition of other components, into a 
compressed dosage form, said composition comprising, 
based on the total weight of the dry components of the 
composition, from greater than 90 to about 98 percent by 
weight acetaminophen and further comprising a fluidizing 
agent, a binder compound, a disintegrant and a lubricant, 
Said composition comprising free flowing granules, at least 
a portion of Said granules each comprising at least one 
acetaminophen-rich core, Said acetaminophen-rich core 
comprising acetaminophen and fluidizing agent and having 
an outer Surface, and a binder-rich region Supported on at 
least a portion of the Outer Surface of the acetaminophen-rich 
core, Said binder-rich region comprising binder compound, 
wherein, based on the dry weight of the components of the 
respective acetaminophen-rich core and binder-rich region, 
the acetaminophen-rich core comprises a relatively higher 
amount of acetaminophen than the binder-rich region and 
the binder-rich region comprises a relatively higher amount 
of binder than the acetaminophen-rich core. 
0008. In another aspect, the present invention is directed 
to an acetaminophen composition capable of being directly 
compressed, without addition of other components, into a 
compressed dosage form, said composition comprising, 
based on the total weight of the dry components of the 
composition, from greater than 80 percent by weight to 
about 98 percent by weight acetaminophen and further 
comprising a fluidizing agent, a binder compound, a disin 
tegrant and a lubricant, Said composition comprising free 
flowing granules, said granules exhibiting a Surface area of 
greater than 0.8 Square meters per gram. 
0009. In another aspect, the present invention is directed 
to an acetaminophen composition capable of being directly 
compressed, without addition of other components, into a 
compressed dosage form, Said composition comprising from 
90 to about 98 percent by weight acetaminophen and further 
comprising a fluidizing agent, a binder compound, a disin 
tegrant and a lubricant, Said composition comprising free 
flowing granules wherein at least a portion of Said granules 
are made by atomizing a binder Solution onto a fluidized bed 
of particles of the acetaminophen and fluidizing agent. 
0010. In another aspect, the present invention is directed 
to an acetaminophen composition capable of being directly 
compressed, without addition of other components, into a 
compressed dosage form, said composition comprising, 
based on the total weight of the dry components of the 
composition, from greater than 95 to about 98 percent by 
weight acetaminophen and further comprising, a combined 
amount of from about 2 to less than 5 percent by weight, a 
binder compound, a disintegrant and a lubricant. 
0011. In another aspect, the present invention is directed 
to an acetaminophen-containing compressed dosage form, 
comprising from greater than 90 percent by weight to 98 
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percent by weight acetaminophen and exhibiting a initial 
dissolution of greater than 80% according to US Pharma 
copeia test method number 711, as applied to acetami 
nophen. 

DETAILED DESCRIPTION OF INVENTION 
AND PREFERRED EMBODIMENTS 

0012. In a preferred embodiment, the acetaminophen 
composition of the present invention comprises, based on 
the total weight of the dry components of the composition, 
from 80 to 98 percent by weight (wt %), more preferably 
from 91 to 98 wt % and even more preferably from 94 to 97 
wt %, acetaminophen, from 0.05 to 5 wt %, more preferably 
from 0.1 to 3.5 wt %, and even more preferably from 0.5 to 
3 wt % disintegrant, from 0.05 to 5 wt %, more preferably 
from 0.5 to 3.25 wt % and even more preferably from 1 to 
3 wt %, binder compound, from 0 to 5 wt %, more preferably 
from 0 to 4 wt % and even more preferably from 0 to 2 wt 
%, pregelatinized starch, from 0 to 3 wt %, more preferably 
from 0.1 to 1.25 wt % and even more preferably from 0.2 to 
1 wt %, fluidizing agent and from 0.05 to 3 wt %, more 
preferably from 0.1 to 2 wt % and even more preferably 
from 0.1 to 1 wt %, lubricant. 
0013 In a first preferred embodiment, the acetaminophen 
composition of the present invention comprises, based on 
the total weight of the dry components of the composition, 
from about 80 to about 95 wt %, more preferably from 87.5 
to 92.5 wt %, acetaminophen, from about 1 to about 4 wt %, 
more from preferably 1.5 to 3.5 wt %, disintegrant, from 
about 0.5 to about 5.0 wt %, more preferably from 2.75 to 
3.25 wt %, polyvinylpyrrolidone, from about 0.5 to about 
5.0 wt %, more preferably from 2 to 4 wt %, totally 
pregelatinized starch, from about 0.25 to about 3.0 wt %, 
more preferably from 0.25 to 1.25%, fluidizing agent and 
from about 0.25 to about 3.0 wt %, more preferably from 
0.25 to 1.25%, lubricant. The composition may, optionally, 
further comprise up to about 10 wt % of a co-active 
ingredient, based on the total weight of the dry components 
of the composition. 
0.014. In a second preferred embodiment, the acetami 
nophen composition of the present invention comprises, 
based on the total weight of the dry components of the 
composition: from greater than 95 to 98 wt %, more pref 
erably from greater than 95 to 97 wt % and even more 
preferably from greater than 95 to 96.5 wt %, acetami 
nophen, from 0.05 to less than 4.9 wt %, more preferably 
from 0.1 to 3 wt %, and even more preferably from 0.5 to 
1.5 wt % disintegrant, from 0.05 to less than 4.9 wt %, more 
preferably from 0.5 to 4 wt % and even more preferably 
from 1 to 3 wt %, binder compound, from 0 to less than 4.85 
wt %, more preferably from 0 to 3 wt % and even more 
preferably from 0 to 2 wt %, pregelatinized starch, from 0 to 
3 wt %, more preferably from 0.1 to 2 wt % and even more 
preferably from 0.1 to 1 wt %, fluidizing agent and from 0.05 
to 3 wt %, more preferably from 0.1 to 2 wt % and even 
more preferably from 0.1 to 1 wt %, lubricant. The alterna 
tive preferred embodiment of the composition of the present 
invention allows commercial manufacture of relatively 
Small-sized Solid acetaminophen dosage forms, Such as, for 
example, tablets, having a high acetaminophen content. The 
relatively Small size of Such Solid dosage forms offers 
apparent advantages with respect to patient tolerance, that is, 
the ease with which Such dosage forms may be Swallowed. 
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0015 Typically, the composition of the present invention 
further comprises a moisture content of up to about 2 wt %. 
0016. In a preferred embodiment, the composition exhib 

its a particle size distribution Such that Such that a maximum 
of 30 wt % is retained on a 60 US mesh Screen, a maximum 
of 75 wt % is retained on a 100 US mesh Screen, a maximum 
of 95 wt % is retained on a 200 US mesh screen, and a 
minimum of 80 wt % is retained on a 325 US mesh screen. 

0017. The acetaminophen component of the composition 
of the present invention may be any particulate acetami 
nophen. In a preferred embodiment, the particulate acetami 
nophen is USP grade acetaminophen in the form of a powder 
having a fine particle size. Preferably, the particle size of the 
acetaminophen particles is Sufficiently Small that all of the 
acetaminophen particles will pass through a 200 mesh 
Screen, even more preferably all of the acetaminophen 
particles will pass through a 325 mesh Screen. 
0018. Any pharmaceutically acceptable compound 
capable of rendering the acetaminophen particles com 
pactable is Suitable as the binder compound of the compo 
Sition. Suitable binder compounds are known in the art and 
include, for example, polyvinylpyrolidones, hydroxyalkyl 
cellulose derivatives Such as, hyrdoxypropyl methyl cellu 
lose, hydroxypropyl cellulose and hydroxyethyl cellulose as 
well as mixtures thereof. In a preferred embodiment, the 
binder compound comprises a polyvinylpyrrollidone. Suit 
able polyvinylpyrrollidone are those having a number aver 
age molecular weight of up to about 90,000. In one preferred 
embodiment, the polyvinylpyrrolidone has a number aver 
age molecular weight (Mw) of about 30,000 or less. Such 
low molecular weight polyvinylpyrrollidones impart a low 
Viscosity to the binder Solutions. AS examples of grades of 
polyvinylpyrrollidone Suitable for use in the invention, there 
can be mentioned PVP K30, PVP K29/32 and PVP K90. 
0019. Any pharmaceutically acceptable pregelatinized 
Starch is Suitable as the pregelatinized Starches of the com 
position of the present invention. Suitable pregelatinized 
Starches are known in the art and include totally pregelati 
nized Starches and partially pregelatinized Starches as well 
as mixtures thereof. In a preferred embodiment, the prege 
latinZed Starch comprises a totally pregelatinized Starch, 
Such as for example, National Starch and Chemicals Corp. 
pregelatinized Starch products 1551. 
0020. Any pharmaceutically acceptable compound that is 
substantially insoluble in water but capable of Swelling in 
water in order to accelerate the disintegration and dissolu 
tion in an aqueous medium of compressed dosage forms, 
e.g., tablets, formed from the composition of the present 
invention is Suitable as the disintegrant of the composition of 
the present invention. Suitable disintegrants are known in 
the art and include, for example, crosslinked Sodium car 
boxymethylcellulose, Sodium carboxylmethyl starch (also 
known as Sodium Starch glycolate), microcrystalline cellu 
lose, Soy protein, alginic acid, crosslinked polyvinylpyrroli 
done (also known as crosslinked povidone) and crosslinked 
sodium carboxymethylcellulose (“croscarmellose sodium”) 
as well as mixtures thereof. Preferably, the disintegrant 
comprises croScarmelloSe Sodium. 
0021. In those embodiments of the composition of the 
present invention that are made by a fluidized bed process, 
it is preferred that the composition comprise a fluidizing 
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agent. Any pharmaceutically acceptable compound effective 
to help keep the powders in the fluidized State during a 
fluidized bed granulation proceSS is Suitable as the fluidizing 
agents of the composition of the present invention. Suitable 
fluidizing agents are known in the art. In a preferred embodi 
ment, Silicon dioxide is used as the fluidizing agent. This 
component is multifunctional and Serves as a glidant, poros 
ity reducer, granulation densifier and moisture Scavenger, 
but primarily is used as a fluidization aid during fluid bed 
granulation. 
0022. Any pharmaceutically acceptable lubricant is suit 
able as the lubricant of the composition of the present 
invention. Suitable lubricants are known in the art and 
include, for example, Stearic acid or mixtures of fatty acids, 
hydrogenated vegetable oils, triglycerides of fatty acids, 
metal Stearates, Such as for example, Zinc Stearate and 
magnesium Stearate, or metal Salts of fatty acid mixtures, 
Sodium lauryl Sulfate, polyethylene glycol and talc, as well 
as mixtures thereof. Preferably, the lubricant comprises 
Stearic acid. In a preferred embodiment, the lubricant can be 
added to the second binder Solution or added in a dry form 
to the product of the granulation process by blending there 
with in a Suitable blender. 

0023. In a preferred embodiment, the acetaminophen 
composition of the present invention is made by a fluidized 
bed process, wherein a binder Solution or dispersion is 
atomized onto fluidized acetaminophen particles under typi 
cal fluidized bed conditions of temperature, air flow rate and 
Spray nozzle parameters. 
0024. In a highly preferred embodiment, the acetami 
nophen composition of the present invention is made by a 
fluidized bed process comprising: 

0025 A (i) fluidizing and, preferably, heating, pref 
erably to a temperature in the range of about 25 C. 
to about 30 C., a bed, said bed comprising acetami 
nophen particles and at least a portion of the fluid 
izing agent, in a top Spray fluid bed granulator by 
introducing a pressurized fluidization gas, Such as, 
for example, air or heated air, to the bed; 

0026 A (ii) spraying a binder solution from an 
atomizing Spray gun onto the fluidized, heated bed to 
form granules, and 

0027 A (iii) drying the granules, preferably to a 
moisture content of from 0.3 to 2.0 wt %, more 
preferably from 0.8 to 1.3 wt %. 

0028. In a preferred embodiment, the binder solution of 
Step A(ii) comprises at least a portion, preferably the major 
portion or all, of the polyvinylpyrrolidone dissolved in 
Water. 

0029. The other components of the composition of the 
present invention may be added as components of the bed, 
or, more preferably, may be dry blended with the product of 
the fluidized bed process. 
0.030. It is believed that the single spray fluidized bed 
proceSS produces granules wherein at least a portion of the 
granules each comprise an acetaminophen-rich core and a 
binder-rich region Supported on the acetaminophen rich 
core, wherein the acetaminophen-rich core comprises 
acetaminophen and fluidizing agent and the binder-rich 
region comprises the residue of the binder Solution. 
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0031. In an alternative highly preferred embodiment, the 
granules of the present invention are prepared by a fluidized 
bed process comprising: 

0032 B (i) placing, as dry ingredients in a top spray 
fluid bed granulator, and dry blending with inert 
fluidization gas acetaminophen powder and at least a 
portion, or optionally all, of the fluidizing agent, 

0033 B (ii) heating the dry blend with heated pres 
Surized fluidization gas, Such as heated air, to fluidize 
and heat the dry blend to a temperature preferably in 
the range of about 25° C. to about 30° C.; 

0034 B (iii) when the dry blend has reached the 
desired temperature, Spraying a first binder Solution 
of at least a portion, preferably the major portion, of 
the polyvinylpyrrolidone dissolved in water from an 
atomizing Spray gun of the granulation onto the 
heated dry blend to commence granulation of the dry 
powder blend; 

0035 B (iv) drying the granulation, preferably until 
the granulated product rises to about 2 C. above the 
end product temperature; 

0036 B (v) spraying a second aqueous binder solu 
tion comprising the remaining portion of the poly 
Vinylpyrrolidone, at least a portion of the Starch, and 
optionally a lubricant, from an atomizing gun of the 
granulator onto the granulated product to further 
granulate and agglomerate the composition, and then 

0037 B (vi) drying this further granulated product, 
preferably until a moisture content of 1.5 wt % or 
less, more preferably of from about 1.0 to 1.5 wt %, 
is achieved. 

0038. In a preferred embodiment, a portion, preferably a 
minor portion, even more preferably about 15 to 35 wt %, of 
the total amount of pregelatinized Starch is added as a 
component of the dry blend of step B (i) as an intra-granular 
disintegrant, as well as a dry binder. 
0039. In a preferred embodiment, the disintegrant is 
added as a component of the dry blend in Step B (i). 
Alternatively, the disintegrant may be dry blended with 
particles of binder and acetaminophen made by a fluidized 
bed process. 
0040 Preferably, at least about 50 wt % of the fluidizing 
agent is used in the initial dry charge in Step B (i). Any 
remaining portion of the fluidizing agent not charged to the 
granulator in the dry charge can be blended with the product 
of the granulation process in a Suitable blender to produce 
the final directly compressible composition. 
0041. In preparing the first binder Solution for the multi 
Step process, the major portion of polyvinylpyrrollidone is 
dispersed and dissolved in water and heated to a temperature 
of about 50° C. to about 70° C., preferably to about 70° C. 
Heating of this binder Solution before use in the granulation 
process provides improved spreading efficiency for coating 
onto the powder particles of acetaminophen to achieve good 
compressibility of the final product. In a preferred embodi 
ment, a major amount of the binder compound is used in the 
first binder Solution as a particle coating agent, generally 
from about 60 to about 85 wt % of the total binder com 
pound. The remaining minor amount of the binder com 
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pound, generally about 15 to 20 wt % of the total, is used in 
the Second binder or agglomerating Solution with a major 
amount, generally preferably about 65-85 wt % of the 
pregelatinized Starch. Co-actives can also be incorporated 
into this first binder Solution to ensure good content unifor 
mity of the low dose co-actives. 

0042. In preparing the second binder solution, the 
remaining portions of binder compound and pregelatinized 
Starch are dispersed in Sufficient water and the Solution 
heated, preferably to a temperature of from about 50 C. to 
about 70° C., more preferably to about 70° C., to insure total 
gelatinization of the Starch granules, as well as producing 
efficient spreading of the Second binder Solution on the 
granulation. Optionally, low melting fatty acid mixtures, 
Such as Stearic acid or hydrogenated vegetable oils, can be 
dispersed within the Second binder Solution. During granu 
lation with the Second binder Solution, the particles agglom 
erate while building up particle size. 

0043. The multi-spray step fluidized bed process is effec 
tive to coat and agglomerate the particles and to prepare 
granules having high Surface area, i.e., a Surface area, as 
measured by BET methodology, of from about 0.8 to about 
1.0 m/g, and a characteristic rough Surface morphology, as 
indicated by photomicroscopy, Suitable for good blending 
potential, content uniformity, tablet hardneSS and dissolu 
tion. 

0044. It is believed that the multi-spray step fluidized bed 
produces granules wherein at least a portion of the granules 
each comprise agglomerates of granules formed in the first 
Spray Step, that is, granules which two or more acetami 
nophen-rich cores in a binder-rich matrix, wherein the 
binder-rich matrix comprises the combined residue of the 
binder Solutions applied in the first and Second Spray StepS. 

0.045. In each of the preferred fluidized bed processes, 
inert fluidization gas is provided to the apparatus at a rate 
adequate to maintain the particle bed in a fluidized State. 
High fluidization gas Volume is required during fluidization 
of the fine particle size embodiment of the composition of 
the present invention. For example, in large Scale manufac 
ture of about 400 kg of granulated product, an air Volume of 
between about 1800 to 3500 cfm is generally used. Such 
large fluidization gas Volume keeps the particles Sufficiently 
Separated while permitting binder Solution to spread on the 
particles in a way that keeps granule growth to a minimum, 
producing a finer particle size of the granulation. Preferably, 
a three-stage level in the fluidization gas Volume is used in 
Such a large Scale manufacturing process. Initially a fluidi 
zation gas volume of about 1800 cfm is used. The gas 
volume is then increased to about 2500 cfm about midway 
through granulation Step B(iii), and then increased to about 
3500 cfm at the beginning of the granulation with the second 
binder solution step B (v). This stepwise increase in fluidi 
Zation gas Volume keeps the particles being granulated in a 
highly fluidized State to produce finer particle size of the 
granulated product composition, and keeps the fluidized 
State of granulation Substantially constant even though the 
granule density keeps increasing from commencement to 
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termination of the granulation process. The fluidization gas 
used is air heated, preferably to a temperature, of at least 40 
C., preferably at least about 50 C., and will generally be 
heated to within the range of from about 40 C. to 80 C., 
depending upon other proceSS conditions including relative 
humidity. 

0046) Any suitable spray rate of binder Solution may be 
used in the process of this invention. In this previously 
mentioned large Scale manufacturing process, a binder Spray 
rate of from about 1700 to about 2400 g/min, preferably 
from about 1900 to about 2100 g/min, is used. 
0047 The dried, directly compressible acetaminophen 
granulation composition, including acetaminophen alone or 
in combination with other actives, is unloaded from the fluid 
bed granulator, and then can, if desired, be blended with 
other Suitable dry ingredients in a Suitable blender, to 
provide the directly compressible acetaminophen composi 
tions of this invention. 

0048 Sufficient atomizing fluid (air) pressure is used in 
the process to maintain a Small droplet Size for the binder 
Solutions, and this in turn produces finer particle size in the 
resulting directly compressible granulated composition. 

0049. By the process of this invention, a directly com 
pressible acetaminophen composition can be provided that 
has a high loading of acetaminophen, preferably a load level 
of at least 90 wt % acetaminophen, and enables a tabletter 
to produce tablets with the same dose of acetaminophen in 
each tablet. 

0050. The acetaminophen granulation produced by the 
process of this invention can be used with low dose and 
other fine particle size active ingredients in tablets, Such as 
for example, with pSuedoephedrine hydrochloride, chlo 
ropheniramine maleate, dextromethorphan hydrobromide, 
phenylpropanolamine hydrochloride, propoxyphen napsy 
late, hydrocodone, codeine phosphate and the like. The 
acetaminophen granulation of this invention can be blended 
with Such other active ingredients in a simple mixing 
process and achieve good content uniformity of the other 
active ingredients in any resulting tablets formed by direct 
compression of the resulting blend. 

0051. The process of this invention can also incorporate 
other low dose co-active ingredients in the granulation 
charge, Such as for example, those used in cough and cold 
medications and narcotic analgesic medications, used in 
amounts of up to about 10% by weight, generally from about 
5 to about 10%. Co-actives of cough and cold remedies for 
analgesic, decongestant, antihistamine, cough SuppreSSant 
combinations can include, for example, pseudoephedrine 
hydrochloride, dextromethorphan hydrobromide, phenyl 
propanolamine hydrochloride, chlorpheniramine maleate, 
and the like. Co-active narcotic analgesic medications can 
include, for example, propoxyphen napSylate, hydrocodone, 
codeine phosphate and the like. These co-actives can be 
incorporated in the granulation compositions produced by 
the process of this invention or can be blended with the 
resulting fine particle size granulation produced according to 
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the process of this invention and achieve directly compress 
ible granulation product having good content uniformity of 
the active ingredients. 

0.052 Optionally, other pharmaceutically acceptable 
excipients and additives, Such as, for example Surfactants or 
preservatives, for example, propylparaben, may be added to 
the composition of the present invention. 

0053. The fully formulated, i.e., drum-to-hopper, directly 
compressible composition of the present invention is useful 
to make finished oral dosage forms, Such as, e.g., tablets and 
caplets, by conventional methods. The granulation could 
also be used to fill capsules. In the case of tablets, the 
primary advantage is in the tablet Size reduction possible 
when using a granulation that contains a higher relative 
amount of active acetaminophen. For example, normally a 
500 mg acetaminophen tablet would weigh approximately 
595 mg when manufactured from a typical directly com 
pressible granulation containing 84% acetaminophen. The 
material described in the invention can contain higher 
amounts of acetaminophen and thus make Smaller tablets. 
For example, making the same 500 mg tablet with a 95% 
acetaminophen granulation would weigh only 526 mg. Such 
a lowering of tablet weight also translates into a thinner, 
Smaller tablet. Because many high dose tablets are relatively 
large in size, the ability to decrease the Size can be very 
advantageous. A Smaller tablet is visually more appealing 
and especially, easier to Swallow. The invention describes a 
granulation containing 95% or higher content of acetami 
nophen that can be directly loaded into a tablet preSS 
(without the addition of other ingredients) and finished 
tablets can be manufactured. Such tablets contain all the 
ingredients required to pass the applicable US Pharmacopeia 
requirements, Such as, for example, USP dissolution, So that 
they may be Suitable for Sale in the marketplace. 

0054. In a preferred embodiment, the acetaminophen 
containing compressed dosage form of the present invention 
comprises from 91 to 98 wt %, even more preferably from 
94 to 97 wt %, acetaminophen. 

0055. In a preferred embodiment, the acetaminophen 
containing compressed dosage form of the present invention 
exhibits an initial dissolution of greater than or equal to 
85%, more preferably greater than or equal to 90% and even 
more preferably, greater than or equal to 95%, according to 
US Pharmacopeia test method number 711, as applied to 
acetaminophen. 

0056. The invention is illustrated, but not limited by, the 
following examples. 

EXAMPLE 1. 

0057. A laboratory-sized batch of directly compressible, 
ultra fine particle sized granulation of 90% acetaminophen 
was produced in a WSG-5 top spray fluidized bed granulator 
from Glatt GmbH of Germany. 

0.058. The ingredients and their amounts used in the dry 
charge and first and Second binder Solutions were as Set forth 
in the following Table 1: 
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TABLE 1. 

Ingredient Amount (gm.) % w/w 

DRYBOWL CHARGE 

Acetaminophen 63OO.O 90.OO 

Croscarmellose Sodium 21O.O 3.OO 

Silicon Dioxide (Syloid 244FP) 35.O O.SO 
Starch, pregelatinized 84.5 1.21 

1 Granulating Binder Solution 

Povidone (K-30) 175.O 2.50 
Water 1770.O 

2" Granulating Binder Solution 

Povidone (K-30) 35.O O.SO 
Starch, pregelatinized 1SO.O 2.14 

Stearic Acid 10.5 O.15 

Water 2225.0 

Grand Total (dry) 7OOO.O 100% 

0059. The granulating process conditions used were as 
follows: 

atomizing guns: single head, port size 1.8 mm, located 
11" above granulator bowl 

atomizing air pressure 3 bars 
inlet temp. 48-66 C. 
product temp. 25-29° C. 
binder spray rate 60 g/min. 
process air volume 240-1400 cfm 

0060. The resulting granulation composition had a mois 
ture content of 1.4%, a bulk density of 0.38 g/cc, and a flow 
rate of 6.7 g/sec. The particle size of the resulting granula 
tion composition was: 

US Mesh % Cum. Retained 

60 24.8 
1OO 59.6 
2OO 88.0 
325 96.8 

0061 Directly compressible tablets from the resulting 
granulation composition were produced on a Manesty Beta 
press Series 16 (caplet tooling size 0.281"x0.687") of Man 
esty Machines, Ltd. of the UK. The properties of the directly 
compressed tablets produced were as set forth in Table 2. 
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TABLE 2 

Nov. 20, 2003 

Force-main (ton)/pre-(Ib) 

0.5/- 1/- 1.5f- 2f- 2.5/- 0.75/300 1/400 

Ejection (Ib) 70 90 90 90 8O 90 
Weight (mg) 549 551 550 546 551 552. 
Hardness (SCU) 9.6 16.6 14.2 13.6 13.3 12.8 17.0 

Thickness (inch) O.248 0.231 O.225 O.222 O.222 O.237 O.227 
Friability (%) O.49 O.35 O.69 O.86 O.78 O.47 O.33 

EXAMPLE 2 0064. The granulating conditions used were as follows: 

0062) A production-sized batch of directly compressible, 
ultra fine, particle sized granulation of 90% acetaminophen 
was produced in a GPCG-300 top spray fluidized bed 
granulator from Glaft GmbH of Germany. 

Atomizing guns: 6 head angle, port size 1.8 mm, located 
34" above granulator bowl 

Atomizing air pressure 6 bars 

0.063. The ingredients and their amounts used in the dry inlet temp. 64-71 C. product temp. 25-31 C. 
charge and first and Second binder Solutions were as Set forth binder spray rate 2000–2400 g/min. 
in Table 3. process air volume 1800-3400 cfm 

TABLE 3 0065. The resulting granulation composition had a mois 
Ingredient Amount (kg) % w/w ture content of 1.4%, a bulk density of 0.43 g/cc, and a flow 

DRY BOWL CHARGE rate of 6.8 gSec. The particle size of the resulting granula 
o tion composition was: 

Acetaminophen 36O.O 90.OO 
Croscarmellose Sodium 12.OO 3.00 
Silicon Dioxide (Syloid 244FP) 2.OO O.SO 
Starch, pregelatinized 4.8O 1.2O 

1 Granulating Binder Solution US Mesh % Cum. Retained 

Povidone (K-30) 1O.OO 2.50 60 19.6 
Water 101.0 1OO 64.8 

2" Granulating Binder Solution 2OO 92.9 
o 325 98.4 

Povidone (K-30) 2.OO O.SO 
Starch, pregelatinized 8.60 2.15 
Stearic Acid O60 O.15 0066 Directly compressible tablets from the resulting 
Water 127.0 granulation composition were produced on a Manesty Beta 
Grand Total (dry) 4OOOO 100% preSS Series 16 as in Example 1. The properties of the 

directly compressed tablets produced were as Set forth in 
Table 4. 

TABLE 4 

Force-main (ton)/pre-(Ib) 

0.5/- 1/- 1.5f- 2f- 2.5/- 0.75/300 1/400 

Ejection (Ib) 90 12O 12O 12O 12O 12O 12O 

Weight (mg) 553 554. 556 555 556 555 556 

Hardness (SCU) 10.6 15.9 17.0 14.2 13.3 13.8 16.1 

Thickness (inch) O.244 O.228 O.224 0.222 O.221 O.234 O.228 

Friability (%) O.62 O41 O.41 O.49 O.54 O.51 O.45 
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EXAMPLE 3 

0067 Four individual production-sized batches of 
directly compressible, ultra fine particle sized granulations 
of 90% acetaminophen were produced on a GPCG-300 top 
spray fluidized bed granulator from Glatt GmbH. The four 
individual batches were then blended together in a 125 cu. 
ft. Gemco blender to produce a final directly compressible 
blend. 

0068 The ingredients and their amounts used in the dry 
charge and first and Second binder Solutions to produce each 
individual batch were as set forth in Table 5. 

TABLE 5 

Nov. 20, 2003 

0069. The granulating process conditions used were as 
follows: 

Atomizing guns: 6 head angle, port size 1.8 mm, located 
34" above granulator bowl 

Atomizing air pressure 6 bars 
Inlet temp. 58-80° C. 
Product temp. 23-32° C. 
Binder spray rate 1999-2102 g/min. 
Process air volume 3000 cfm 

0070 The resulting granulation composition of the 
blended individual batches had a moisture content of 1.4%, 
a bulk density of 0.45 g/cc, and a flow rate of 5.3 g/sec. The 
particle size of the blended granulation composition was: Ingredient Amount (kg.) % w/w 

DRYBOWL CHARGE 

US Mesh Size % Cum. Retained 

Acetaminophen 36O.O 89.69 60 7.5 

Croscarmellose Sodium 1O.OO 2.49 1OO 33.O 
2OO 745 

Silicon Dioxide (Syloid 244FP) 2.OO O.SO 325 94.O 
Starch, pregelatinized 4.80 1.19 

1 Granulating Binder Solution 
0.071) Directly compressible tablets from the blended 
granulation composition were produced on a Manesty Beta 

Povidone (K-30) 1O.OO 2.49 preSS Series 16 as in Example 1. The properties of the 
Water 101.0 directly compressed tablets produced were as Set forth in 

Table 6. 

TABLE 6 

Force-main (ton)/pre-Clb 

0.5f- 1f- 1.5f- 2f- 2.5/- 0.75/300 1f400 

Ejection (Ib) 2O 3O 3O 3O 3O 25 3O 
Weight (mg) 557 556 557 556 556 556 556 
Hardness (SCU) 9.6 14.8 12.0 12.6 11.9 12.5 15.6 
Thickness (inch) O.250 O.233 O.228 0.225 O.223 O.238 O.231 
Friability (%) O.63 O34 O.83 0.97 1.01 O.45 O41 

EXAMPLE 4 

TABLE 5-continued 0072 A production-sized batch of directly compressible, 
ultra fine, particle sized granulation of 90.15% acetami 

Ingredient Amount (kg.) % w/w nophen was produced in a GPCG-300 top spray fluidized 
bed granulator from Glatt GmbH of Germany and blended 

2" Granulating Binder Solution with dry additives in a 40 cu. ft. Gemco blender. 

Powidone (K-30 2.OO O.SO 0073. The ingredients and their amounts used in the dry 
ovidone (K-30) charge, first and Second binder Solutions, and dry additives 

Starch, pregelatinized 8.60 2.14 were as set forth in Table 7. 
Water 12O.O 

Subtotal (dry) 397.4 TABLE 7 
Post Granulation Dry Additives 

Ingredient Amount (kg) % w/w 

Silicon Dioxide (Syloid 244FP) 1.99 O.SO DRYBOWL CHARGE 
Stearic Acid 1.99 O.SO 

Acetaminophen 36O.O 90.15 
Croscarmellose Sodium 1O.OO 2.50 

Grand Total 401.38 100% Silicon Dioxide (Syloid 244FP) 18O O.45 
Starch, pregelatinized 4.8O 1.2O 
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TABLE 7-continued 

Ingredient Amount (kg) 

1 Granulating Binder Solution 

Povidone (K-30) 
Water 

1O.OO 
101.0 

2" Granulating Binder Solution 

Povidone (K-30) 2.OO 
Starch, pregelatinized 8.60 
Water 12O.O 

Post Granulation Dry Additives 

Silicon Dioxide (Syloid 244FP) O16 
Stearic Acid 1.99 

Grand Total 399.35 

2.50 

O.SO 
2.14 

O.04 
O.56 

100% 

0.074 The granulating conditions used were as follows: 

Atomizing guns: 6 head angle, port size 1.8 mm, located 
34"above granulator bowl 

Atomizing air pressure 5.6-5.7 bars 
inlet temp. 60-75° C. 
product temp. 30-38 C. 
binder spray rate 
process air volume 1800-3500 cfm 

1713-1849 g/min. 

0075. The resulting granulation composition had a mois 
ture content of 1.3%, a bulk density of 0.40 g/cc, and a flow 
rate of 5.1 g/sec. The particle size of the resulting granula 
tion composition was: 

US Mesh % Cum. Retained 

60 11.0 
1OO 515 
2OO 89.5 
325 98.0 

0.076 Directly compressible tablets from the resulting 
granulation composition were produced on a Manesty Beta 
preSS Series 16 as in Example 1. The properties of the 
directly compressed tablets produced were as Set forth in 
Table 8. 

TABLE 8 

Force-main (ton)/pre-(Ib) 

0.5f- 1f- 1.5f- 2f- 2.5/- 0.75/3OO 

Ejection (Ib) 25 25 25 25 3O 
Weight (mg) 559 559 557 559 557 555 

Hardness (SCU) 13.7 11.9 12.4 11.9 11.9 17.0 

Thickness (inch) O.238 O.230 0.225 O.223 O.222 O.229 

Friability (%) O.22 O.53 O.4O O.49 O.49 O.18 

Nov. 20, 2003 

EXAMPLE 5 

0077. A laboratory-sized batch of directly compressible, 
ultra fine particle sized granulation of 90% acetaminophen 
with chlorpheniramine maleate co-active was produced in a 
WSG-5 top spray fluidized bed granulator from Glatt GmbH 
of Germany and blended with dry additives. 

0078. The ingredients and their amounts used in the dry 
charge, first and Second binder Solutions, and any additives 
were as set forth in the following Table 9. 

TABLE 9 

Ingredient Amount (gm.) % w/w 

DRYBOWL CHARGE 

Acetaminophen 63OO.O 90.OO 
Croscarmellose Sodium 149.3 2.13 
Silicon Dioxide (Syloid 244FP) 35.O O.SO 
Starch, pregelatinized 84.5 1.21 

1 Granulating Binder Solution 

Povidone (K-29/32) 175.O 2.50 
Chlorpheniramine Maleate 25.7 O.37 
Water 2O3O.O 

2" Granulating Binder Solution 

Povidone (K-29/32) 35.O O.SO 
Starch, pregelatinized 1SO.O 2.14 
Water 2225.0 

Post Granulation Dry Additives 

Silicon Dioxide (Syloid 244FP) 35.O O.5O 
Stearic Acid 10.5 O.15 

Grand Total 7OOO.O 100% 

0079 The granulating process conditions used were as 
follows: 

atomizing guns: single head, port size 1.8 mm, located 
11" above granulator bowl 

atomizing air pressure 
inlet temp. 
product temp. 
binder spray rate 
process air volume 

1f400 

3O 

557 

19.6 

O.226 

O.14 

3.5 bars 
50-73° C. 
25-33 C. 
62 g/min. 
240-1400 cfm 
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US Mesh % Cum. Retained 

60 13.6 
1OO SO.O 
2OO 84.4 
325 96.8 

0081. Directly compressible tablets from the resulting 
granulation composition were produced on a Manesty Beta 
press Series 16 (caplet tooling size 0.281"x0.687") of Man 
esty Machines, Ltd. of the UK. The properties of the directly 
compressed tablets produced were as set forth in Table 10. 

TABLE 10 

Force-main (ton)/pre-(Ib 

1f- 1.5/- 0.75/300 1f400 

Ejection (Ib) 12O 12O 12O 12O 
Weight (mg) 557 557 556 555 
Hardness (SCU) 17.4 19.8 14.3 17.7 
Thickness (inch) O.231 0.225 O.238 O.23O 
Friability (%) O.49 O.49 O.SO 0.59 

EXAMPLE 6 

0082) A laboratory-sized batch of directly compressible, 
ultra fine particle sized granulation of 89.69% acetami 
nophen was produced in a WSG-5 top spray fluidized bed 
granulator from Glaft GmbH of Germany and blended with 
dry additives. 

0.083. The ingredients and their amounts used in the dry 
charge, first and Second binder Solutions, and dry additives 
were as set forth in the following Table 11. 

TABLE 11 

Ingredient Amount (gm.) 76 wiw 

DRYBOWL CHARGE 

Acetaminophen 6278.3 89.69 
Crosslinked polyvinylpyrrollidone 1743 2.49 
(Crospovidone) 
Silicon Dioxide (Syloid 244FP) 35.O O.SO 
Starch, pregelatinized 83.3 1.19 

Nov. 20, 2003 

TABLE 11-continued 

Ingredient Amount (gm.) 76 wiw 

1 Granulating Binder Solution 

Povidone (K-29/32) 1743 2.49 
Water 176O.O 

2" Granulating Binder Solution 

Povidone (K-29/32) 35.O O.SO 
Starch, pregelatinized 1498 2.14 
Water 2O90.O 

Post Granulation Dry Additives 

Silicon Dioxide (Syloid 244FP) 35.O O.SO 
Stearic Acid 35.O O.SO 

Grand Total 7OOO.O 100% 

0084. The granulating process conditions used were as 
follows: 

Atomizing guns: single head, port size 1.8 mm, located 
11 above granulator bowl 

Atomizing air pressure 3 bars 
Inlet temp. 55-70° C. 
Product temp. 30-34 C. 
Binder spray rate 
Process air volume 

60 g/min. 
240-1400 cfm 

0085. The resulting granulation composition had a mois 
ture content of 1.4%, a bulk density of 0.37 g/cc, and a flow 
rate of 5.6 g/sec. The particle size of the resulting granula 
tion composition was: 

US Mesh % Cum. Retained 

60 25.2 
1OO 62.8 
2OO 88.4 
325 97.6 

0086 Directly compressible tablets from the resulting 
granulation composition were produced on a Manesty Beta 
press Series 16 (caplet tooling size 0.281"x0.687") of Man 
esty Machines, Ltd. of the UK. The properties of the directly 
compressed tablets produced were as set forth in Table 12. 

TABLE 12 

Force-main (ton)/pre-(Ib) 

0.5f- 1f- 1.5f- 2f- 2.5/- 0.75/300 1/400 

Ejection (Ib) 3O 35 35 35 3O 35 35 

Weight (mg) 555 557 556 554. 555 558 558 

Hardness (SCU) 13.5 13.7 12.2 12.4 12.7 16.2 18.6 

Thickness (inch) O.237 O.228 0.225 O.224 O.223 O.23O 0.227 

Friability (%) 0.27 O.85 O.36 O.36 O.45 O.22 O.22 
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0087. The surface area of the particles of each of the 
above-produced granulations of Examples 1 to 6, measured 
by BET methodology with more than ten points, was within 
the range of from about 0.80 to about 1.0 m /g. 

EXAMPLE 7 

0088. The granulated composition of Example 7 con 
sisted of the following components: 95.00 wt % acetami 
nophen powder, 2.25 wt % polyvinylpyrrolidone (Povidone 
K90), 1.45 wt % of a pre-gelatinized starch (partially 
pre-gelatinized corn Starch), 0.75 wt % of a disintegrant 
(croscarmellose sodium), 0.30 wt % of a fluidizing agent 
(colloidal silicon dioxide) and 0.25 wt % of a lubricant 
(Stearic acid). 
0089. The granulated composition of Example 7 was 
made by top spray, fluid-bed, wet granulation in a Glatt 
WSG-5. The bowl of the granulator was charged with 6650 

Nov. 20, 2003 

TABLE 13-continued 

60 97 
8O 1OO 
Pan 1OO 

0090 The granulated composition of Example 7 was 
directly compressed into caplet shaped (0.281 inchx0.687 
inch) tablets using a Manesty Beta-press at 750 tablets/min 
with a force feed System. Granulation moisture content at 
time of tableting was 0.78%. The tabletting conditions used 
and tablet properties are set forth below in Table 14. Initial 
dissolution values in Examples 7-10 were measured accord 
ing to US Pharmacopeia method 711, as applied to acetami 
nophen, and is reported as percent dissolved within 30 
minutes. 

TABLE 1.4 

Pre-compression (Ibs.) O O O 3OO 400 8OO 
Main compression (Tons) 0.5 1. 1.5 2 1. 2 
Ejection (Ibs.) 45 55 50 50 55 65 
Tablet Weight (mg) 527 527 528 526 527 526 
Tablet Thickness (“/1000) 230 222 218 224 22O 211 
Tablet Hardness (SC) 11 15 1O 13 14 2O 
Tablet Friability (%) O.28 O.29 O.43 O.33 O16 O.24 
Number of capped tablets (%) O O O O O O 
Initial Disintegration (sec) 3O 
Initial Dissolution (%) 98 

parts by weight (“pbw”) acetaminophen powder and 10.5 EXAMPLE 8 
pbw colloidal Silicon dioxide. A binder Solution consisting 
of 140 pbw polyvinylpyrrolidone and 1600 pbw water was 
sprayed (inlet temperature: 65° C) onto the granulator bowl 
contents (bed temperature: 33 C.) over a 20 minute time 
period through a 1x1.8 mm nozzle aperture at an atomizer 
preSSure of 3 bars and a flap Setting of 40 and then partially 
dried. A second binder Solution consisting of 17.5 pbw 
polyvinylpyrrolidone, 101.5 pbw pregelatinized Starch and 
1800 pbw water was sprayed (inlet temperature: 65 C.) onto 
the bowl contents (bed temperature: 33 C.) over a 15 
minute time period through a 1x1.8 mm nozzle aperture at 
an atomizer pressure of 2.5 bars and a flap Setting of 40. The 
bowl contents were then dried to a target moisture content of 
1.0% and screened through a 20 mesh screen. Other excipi 
ents, i.e., 52.5 pbw croScarmelose Sodium, 17.5 pbw Stearic 
acid and 10.5 pbw colloidal silicon dioxide were then 
incorporated by blending for 15 minutes in a V-blender to 
produce granulated composition of Example 7. The granu 
lated composition of Example 7 exhibited the following 
physical properties set forth in Table 13 below. 

TABLE 13 

Bulk Density (g/ml) 0.48-0.56 
Carr Index 15 
Flow (g/s) 8.8 
(using Vankel flowmeter) 
Particle size (% cumulative 
retained on USS sieves) 

12 O 
2O O 
40 61 

0091. The granulated composition of Example 8 con 
sisted of the following components: 95.00 wt % acetami 
nophen powder, 1.75 wt % polyvinylpyrrolidone (Povidone 
K90), 1.45 wt % of a pre-gelatinized starch (partially 
pre-gelatinized corn Starch), 1.25 wt % of a disintegrant 
(croScarmellose Sodium), 0.30 of a fluidizing agent (colloi 
dal silicon dioxide) and 0.25 wt % of a lubricant (stearic 
acid). 
0092. The granulated composition of Example 8 was 
made by top spray, fluid-bed, wet granulation described 
above in Example 7, except that a flap Setting of 50 was 
used, the first binder solution consisted of 105 pbw polyvi 
nylpyrrolidone and 2200 pbw water, the target moisture 
content was 1.0-1.3%, the particles were Screened through a 
12 mesh screen and 87.5 pbw croscarmelose sodium were 
incorporated by blending to produce granulated composition 
of Example 8. The granulated composition of Example 8 
exhibited the following physical properties set forth in Table 
15 below. 

TABLE 1.5 

Bulk Density (g/ml) 0.48-0.55 
Flow (g/s) 9.O 
(using Vankel flowmeter) 
Particle size (% cumulative 
retained on USS sieves) 

12 O 
2O 8 
40 42 
60 77 
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TABLE 15-continued 

8O 
Pan 

92 
1OO 

0093. The granulated composition of Example 8 was 
directly compressed into caplet shaped tablets according to 
the general method described above in Example 7. Granu 
lation moisture content at time of tabletting was 1.1%. The 
tableting conditions used and tablet properties are set forth 
below in Table 16 

TABLE 16 

Pre-compression (Ibs.) 400 O O 8OO 
Main compression (Tons) 1. 1.5 2 2 
Ejection (Ibs.) 70 85 90 1OO 
Tablet Weight (mg) 834 838 842 842 
Tablet Thickness (“/1000) 276 270 267 265 
Tablet Hardness (SC) 15 2O 22 2O 
Tablet Friability (%) O.13 O16 O.2O O.15 
Number of capped tablets (%) O O O O 
Initial Disintegration (sec) 52 
Initial Dissolution (%) 97 

EXAMPLE 9 

0094. The granulated composition of Example 9 con 
sisted of the following components: 96.00 wt % acetami 
nophen powder, 1.75 wt % polyvinylpyrrolidone (Povidone 
K90), 0.45 wt % of a pre-gelatinized starch (partially 
pre-gelatinized corn starch), 1.25 wt % of a disintegrant 
(croScarmellose Sodium), 0.30 of a fluidizing agent (colloi 
dal silicon dioxide) and 0.25 wt % of a lubricant (stearic 
acid). 
0.095 The granulated composition of Example 9 was 
made by top spray, fluid-bed, wet granulation described 
above in Example 7, except that a flap Setting of 50 was 
used, the first binder solution consisted of 105 pbw polyvi 
nylpyrrolidone and 2200 pbw water, the second binder 
solution consisted of 17.5 pbw povidone, 31.5 partially 
pre-gelatinized Starch and 1800 pbw water, the target mois 
ture content was 1.0-1.3 %, the particles were Screened 
through a 12 mesh Screen and 87.5 pbw croScarmelose 
Sodium, 17.5 pbw stearic acid and 10.5 pbw colloidal silicon 
dioxide were incorporated by blending to produce granu 
lated composition of Example 9. The granulated composi 
tion of Example 8 exhibited the following physical proper 
ties set forth in Table 17 below. 

TABLE 1.7 

Bulk Density (g/ml) 0.48-0.55 
Flow (g/s) 8.3 
(using Van Kel flowmeter) 
Particle size (% cumulative 
retained on USS sieves) 

12 O 
2O 6 
40 32 
60 64 
8O 85 
Pan 1OO 

0096. The granulated composition of Example 9 was 
directly compressed into caplet shaped tablets according to 

11 
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the general method described above in Example 7. Granu 
lation moisture content at time of tabletting was 1.0%. The 
tabletting conditions used and tablet properties are Set forth 
below in Table 18. 

TABLE 1.8 

Pre-compression (Ibs.) 400 O O 8OO 
Main compression (Tons) 1. 1.5 2 2 
Ejection (Ibs.) 70 85 90 1OO 
Tablet Weight (mg) 828 829 831 834 
Tablet Thickness (“/1000) 275 269 265 263 
Tablet Hardness (SC) 16 18 22 23 
Tablet Friability (%) O.29 O.25 O.37 O.29 
Number of capped tablets (%) O O O O 
Initial Disintegration (sec) 46 
Initial Dissolution (%) 99 

EXAMPLE10 

0097. The granulated composition of Example 10 con 
Sisted of the same components, in the same relative amounts 
as in Example 8. 

0098. The granulated composition of Example 10 was 
made by top spray, fluid-bed, wet granulation in a Glatt 
WSG-5. The bowl of the granulator was charged with 6650 
parts by weigh (“pbw”) acetaminophen powder and 10.5 
pbw colloidal Silicon dioxide. A binder Solution consisting 
of 122.5 pbw polyvinylpyrrolidone, 101.5 pbw pregelati 
nized starch and 3400 pbw water was sprayed (inlet tem 
perature: 65 C.) onto the granulator bowl contents (bed 
temperature: 33 C.) over a 35 minute time period through 
a 1x1.8 mm nozzle aperture at an atomizer preSSure of 3 bars 
and a flap Setting of 50 and then dried to a target moisture 
content of 1.0-1.3% and screened through a 12 mesh screen. 
Other ingredients, i.e., 87.5 pbw croscarmelose sodium, 17.5 
pbw stearic acid and 10.5 pbw colloidal silicon dioxide were 
then incorporated by blending for 15 minutes in a V-blender 
to produce granulated composition of Example 10. The 
granulated composition of Example 10 exhibited the physi 
cal properties set forth in Table 19 below. 

TABLE 1.9 

Bulk Density (g/ml) 0.48-0.55 
Flow (g/s) 9.O 
(using Van Kel flowmeter) 
Particle size (% cumulative 
retained on USS sieves) 

12 O 
2O 4 
40 42 
60 76 
8O 92 
Pan 1OO 

0099. The granulated composition of Example 10 was 
directly compressed into caplet shaped tablets using the 
general method set forth above in Example 7. Granulation 
moisture content at time of tabletting was 1.0%. The tablet 
ting conditions used and tablet properties are set forth below 
in Table 20. 
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TABLE 2.0 

Pre-compression (Ibs.) 400 O O 8OO 
Main compression (Tons) 1. 1.5 2 2 
Ejection (Ibs.) 70 85 90 1OO 
Tablet Weight (mg) 844 840 839 841 
Tablet Thickness (“/1000) 282 274 269 267 
Tablet Hardness (SC) 16 2O 2O 26 
Tablet Friability (%) O.44 O40 O.74 O.34 
Number of capped tablets (%) O O O O 
Initial Disintegration (sec) 33 
Initial Dissolution (%) 102 

0100. With the foregoing description of the invention, 
those skilled in the art will appreciate that modifications may 
be made to the invention without departing from the Spirit 
thereof. Therefore, it is not intended that the scope of the 
invention be limited to the specific embodiments illustrated 
and described. 

1. A particulate acetaminophen composition capable of 
being directly compressed, without addition of other com 
ponents, into a compressed dosage form, Said composition 
comprising, based on the total weight of the dry components 
of the composition, from 91 to 98 percent by weight 
acetaminophen and further comprising a fluidizing agent, a 
binder compound, a disintegrant and a lubricant, Said com 
position comprising free flowing granules, at least a portion 
of Said granules each comprising at least one acetami 
nophen-rich core, said acetaminophen-rich core comprising 
acetaminophen and fluidizing agent and having an outer 
Surface, and a binder-rich region Supported on at least a 
portion of the outer Surface of the acetaminophen-rich core, 
Said binder-rich region comprising binder compound, 
wherein, based on the dry weight of the components of the 
respective acetaminophen-rich core and binder-rich region, 
the acetaminophen-rich core comprises a relatively higher 
amount of acetaminophen than the binder-rich region and 
the binder-rich region comprises a relatively higher amount 
of binder than the acetaminophen-rich core. 

2. The composition of claim 1, wherein the composition 
comprises, based on the total weight of the dry components 
of the composition, from 91 to 98 percent by weight 
acetaminophen, from 0.1 to 3.5 percent by weight disinte 
grant, from 0.5 to 3.25 percent by weight binder compound, 
from 0 to 4 percent by weight pregelatinized Starch, from 0.1 
to 1.25 percent by weight fluidizing agent and from 0.1 to 2 
percent by weight lubricant. 

3. The composition of claim 1, wherein at least a portion 
of the free flowing granules each comprise of agglomerates 
of two or more acetaminophen cores and associated binder 
rich regions. 

4. The composition of claim 1, wherein the binder-rich 
regions are formed by atomizing a binder Solution onto 
fluidized particles of acetaminophen and fluidizing agent in 
a fluidized bed process. 

5. A particulate acetaminophen composition capable of 
being directly compressed, without addition of other com 
ponents, into a compressed dosage form, Said composition 
comprising, based on the total weight of the dry components 
of the composition, from 80 percent by weight to 98 percent 
by weight acetaminophen and further comprising a fluidiz 
ing agent, a binder compound, a disintegrant and a lubricant, 
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Said composition comprising free flowing granules, Said 
granules exhibiting a Surface area of greater than 0.8 Square 
meterS per gram. 

6. The composition of claim 5, wherein the composition 
comprises, based on the total weight of the dry components 
of the composition, from 91 to 98 percent by weight 
acetaminophen, from 0.1 to 3.5 percent by weight disinte 
grant, from 0.5 to 3.25 percent by weight binder compound, 
from 0 to 4 percent by weight pregelatinized Starch, from 0.1 
to 1.25 percent by weight fluidizing agent and from 0.1 to 2 
percent by weight lubricant. 

7. The composition of claim 5, wherein the composition 
exhibits a particle size distribution Such that Such that a 
maximum of 30 percent by weight is retained on a 60 US 
mesh Screen, a maximum of 75 percent by weight is retained 
on a 100 US mesh screen, a maximum of 95 percent by 
weight is retained on a 200 US mesh Screen, and a minimum 
of 80 percent by weight is retained on a 325 US mesh screen. 

8. The composition of claim 5, wherein the granules are 
formed by atomizing a binder Solution onto fluidized par 
ticles comprising acetaminophen particles and fluidizing 
agent in a fluidized bed process. 

9. The composition of claim 5, further comprising a 
co-active ingredient Selected from decongestant, antihista 
mine, cough Suppressant and narcotics and mixtures thereof. 

10. The composition of claim 9, wherein the co-active 
ingredient is Selected from pseudoephedrine hydrochloride, 
dextromethorphan hydrobromide, phenylpropanolamine 
hydrochloride, chlorpheniramine maleate, propoxyphen 
napSylate, hydrocodone, codeine phosphate and mixtures 
thereof. 

11. A particulate acetaminophen composition capable of 
being directly compressed, without addition of other com 
ponents, into a compressed dosage form, Said composition 
comprising from 91 to 98 percent by weight acetaminophen 
and further comprising a fluidizing agent, a binder com 
pound, a disintegrant and a lubricant, Said composition 
comprising free flowing granules wherein at least a portion 
of Said granules are made by atomizing a binder Solution 
onto a fluidized bed of particles of the acetaminophen and 
fluidizing agent in a fluidized bed process. 

12. The composition of claim 9, wherein the composition 
comprises, based on the total weight of the dry components 
of the composition, from 91 to 98 percent by weight 
acetaminophen, from 0.1 to 3.5 percent by weight disinte 
grant, from 0.5 to 3.25 percent by weight binder compound, 
from 0 to 4 percent by weight pregelatinized Starch, from 0.1 
to 1.25 percent by weight fluidizing agent and from 0.1 to 2 
percent by weight lubricant. 

13. An acetaminophen composition capable of being 
directly compressed, without addition of other components, 
into a compressed dosage form, Said composition compris 
ing, based on the total weight of the dry components of the 
composition, from greater than 95 to 98 percent by weight 
acetaminophen and further comprising, a combined amount 
of from about 2 to less than 5 percent by weight, a binder 
compound, a disintegrant and a lubricant. 

14. The composition of claim 13, wherein the composi 
tion comprises, based on the total weight of the dry com 
ponents of the composition, from greater than 95 to 98 
percent by weight acetaminophen, from 0.05 to less than 4.9 
percent by weight disintegrant, from 0.05 to less than 4.9 
percent by weight binder compound and from 0.05 to 3 
percent by weight lubricant. 
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15. The composition of claim 13, wherein the binder-rich 
regions are formed by atomizing a binder Solution onto 
fluidized particles of acetaminophen and fluidizing agent in 
a fluidized bed process. 

16. An acetaminophen-containing compressed dosage 
form, comprising from 91 percent by weight to 98 percent 
by weight acetaminophen and exhibiting an initial dissolu 
tion of greater than 80% according to US Pharmacopeia test 
method number 711, as applied to acetaminophen. 

17. The compressed dosage form of claim 16, wherein the 
composition comprises from greater than 95 percent by 
weight to 98 percent by weight acetaminophen. 

18. The compressed dosage form of claim 16, wherein the 
composition comprises, based on the total weight of the dry 
components of the composition, from 91 to 98 percent by 
weight acetaminophen, from 0.1 to 3.5 percent by weight 
disintegrant, from 0.5 to 3.25 percent by weight binder 
compound and from 0.1 to 2 percent by weight lubricant. 

19. The compressed dosage form of claim 16, wherein the 
composition comprises from greater than 95 to 98 percent by 
weight acetaminophen, from 0.05 to 4.9 percent by weight 
disintegrant, from 0.05 to 4.9 percent by weight binder 
compound and from 0.05 to 3 percent by weight lubricant. 

20. An acetaminophen composition capable of being 
directly compressed into an acetaminophen tablet, Said com 
position comprising from about 80 to about 95 wt % 
acetaminophen, from about 1 to about 4 wt % essentially 
water-insoluble tablet/capsule disintegrant, from about 0.5 
to about 5.0 wt % polyvinylpyrrolidone, from about 0.5 to 
about 5.0 wt % totally pregelatinized starch, about 0.25 to 
about 3.0 wt % of a fluidizing agent, from about 0.25 to 
about 3.0 wt % of a lubricant, and optionally up to about 10 
wt % of a co-active ingredient, the weight percents being 
based on the total weight of the dry components of the 
composition, the composition also comprising a moisture 
content of up to about 1.5 wt % based on the total weight of 
the dry components of granulation composition, wherein the 
composition comprises free flowing granules, Said granules 
comprising an acetaminophen blend and a binder coating the 
blend, Said acetaminophen blend comprising the acetami 
nophen, the disintegrant, a minor portion of the Starch, at 
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least a portion of the fluidizing agent and, optionally, a 
portion of the lubricant, and Said binder comprising poly 
Vinylpyrolidone, the remaining Starch and the remaining 
lubricant. 

21. A directly compressible acetaminophen granulation 
composition of claim 20 wherein the fluidizing agent is 
Silicon dioxide, the lubricant is Stearic acid, and the tablet/ 
capsule disintegrant is Selected from crosslinked Sodium 
carboxymethyl-cellulose and crosslinked polyvinylpyrroli 
done. 

22. A directly compressible acetaminophen granulation 
composition of claim 20 wherein the acetaminophen com 
prises at least about 90% by weight. 

23. A directly compressible acetaminophen granulation 
composition of claim 20 wherein the acetaminophen com 
prises greater than 90% by weight. 

24. A directly compressible acetaminophen granulation 
composition of claim 20 wherein the acetaminophen is 
finely divided particles of acetaminophen Such that a maxi 
mum of 30 wt % is retained on a 60 US mesh screen, a 
maximum of 75 wt % is retained on a 100 US mesh screen, 
a maximum of 95 wt % is retained on a 200 US mesh screen, 
and a minimum of 80 wt % is retained on a 325 US mesh 
SCCC. 

25. A directly compressible acetaminophen granulation 
composition of claim 20, wherein the acetaminophen com 
prises about 87.5 to about 92.5 wt %, the crosslinked sodium 
carboxymethylcellulose or crosslinked polyvinylpyrroli 
done comprises from about 1.5 to about 3.5 wt %, the 
polyvinylpyrrolidone comprises from about 2.75 to about 
3.25 wt %, the totally pregelatinized starch comprises from 
about 2.0 to about 4.0 wt %, the silicon dioxide comprises 
from about 0.25 to about 1.25 wt %, and the Stearic acid 
comprises from about 0.25 to about 1.25 wt %. 

26. A directly compressible acetaminophen granulation 
composition of claim 20 having a Surface area of from about 
0.8 to about 1.0 m /g. 

27. A tablet comprising the granulation composition of 
claim 20. 


