1 COWPCSI TI ON COVPRI SI NG A NSAI D AND PARACETAMOL The
present invention relates to conpositions containing a
non-steroidal anti- inflammtory drug, to processes to
prepare them and uses thereof. 5 Non-steroidal
anti-inflammatory drugs (NSAIDs) are a w dely used
class of nedicanents. They are a well defined group
of conpounds and include phenyipropionic acids such
as i bupr of en, agkoren, cdekoqnef 2 Nsandand lpukAvEpiaiLen.
They are primarily used for the treatnent of one or
nmore of pain, 1o infl armati on and fever, for exanple
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A major lsshe in connection with the disorders identified above is to improve
the onset of action of the NSAID, particularly in the treatment of pain. Itis
believed that rapid disintegration of a formulation releases the drug into the
body quickly leading to a more rapid onset of therapeutic action compared with
25 a standard dosage form. Accordingly, it is desired to produce a solid dosage
form for oral administration adapied to disintegrate quickly in the gastro-
intestinal tract. However, as many of the NSAIDs are acidic drugs,
accordingly, absorption can be a proble.m in the acidic conditions encountered
in the stomach. Furthermore, aithough the literature has proposed many
"30 formulations adapted fo disintegrate quickly, a major problem occurs with
ibuprofen and other NSAIDs as they may need to be administered in relatively
high doses, e.g. up to 800 mg per unit dose. Thus, there is a problem to



i buprofen and other NSAIDs as they nmay need to be
admnistered in relatively high doses, e.g. up to 800
ng per unit dose. Thus, there is a problemto 2
provi de a dosage form which includes the NSAI D
together with excipients wusefu@y to fornulate the
tabl et "into the dosage form and al so exci pi ents usef ul
to ensure rapid disintegration, but not to provide a
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| buprofen can be u o manufacture the ibuprofen .
par tthe seliification ofigiejten fhappfers ed @ eontact gpoler (e.g. a roller or cooling

belt) at 0-50°C, using seeding, followed by crushing. It is said that seeding can
be carried out by coating with a molten layer that congeals on the contact

25 cooler. The seed can also be added to the rofler in particle form or worked into
the molten product. Itis said that any process to prepare moiten ibuprofen can
be used to manufacture the ibuprofen particles, although, the procedure is of
particular relevance for a molten ibuprofen product obtained through the
rectification of ibuprofen in accordance with German Patent Application No

30 3802619. The single illustrative Example shows that the ibuprofen powder
produced by the process requires to be mixed with a significant number of
additional excipients prior to tabletting. '



particul ar rel evance for a nolten ibuprofen product
obt ai ned through the rectification of ibuprofen in
accordance with German Patent Application No so
3802619. The single illustrative Exanple shows that
the i buprofen powder produced by the process requires
to be mxed with a significant “nunber of additiona
exci pients prior to tabletting. 3 European Patent
Application 686392 (1995) relates to a thermal process
for the production of directly tablettable granules
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substantially improved upon as disclosed in WO 02/098391. The NSAID was
formed as a homogenoué extrudate in a melt-extrusion process. Preferred
25 cooling and processing conditions are described.

All of the methods described above relate to the manufacture of tabletting

compositions comprising an NSAID as the only major therapeutic agent.

Whilst the presence of other agents is not excluded, the inventions are all
30 primarily concerned with the production of NSAIDs.



Al'l of the nmethods described above relate to the

manuf acture of tabletting conpositions conprising an
NSAI D as the only major therapeutic agent. Wilst the
presence of other agents is not excluded, the
inventions are all 30 primarilgy concerned with the
production of NSAIDs. 4 It may be desirable to
provide a pharmaceutical conposition which includes a
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t o dosidbemg per unit dose Thus, there is also a problem to provide a dosage
form which includes the paracetamol together with excipients useful to
formulate the tablet into the dosage form and also excipients useful to ensure

25 rapid disintegration, but not to provide a tablet that is too large for patient
consumption or cannot be produced according to standard large scale
manufacturing process. Suitably, this problem is typically magnified when
paracetamol is combined with another pharmaceutically active agent (i.e. an
NSAID) which may also be administered in a relatively high dose.

30
The present invention seeks to provide a process for the manufacture of a
composition comprising both paracetamol and a NSAID which overcomes at



25 rapid disintegration, but not to provide a tabl et
that is too large for patient consunption or cannot
be produced according to standard | arge scal e

manuf acturi ng process. Suitably, this problemis
typically magnified when paragetanol is conbined with
anot her pharmaceutically active agent (i.e. an NSAI D)
whi ch nay al so be adm nistered in a relatively high
dose. 30 The ﬁresent i nvention seeks to provide
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paracetamol, optionally with one or more excipients; and

(b) forming the melt mixture into solidified melt granules.
20
Such a process may be referred to hereinafter as the process of the present

invention,

Preferably, step (a) of the process of the present invention takes place in a

25 melt extruder. Preferably, in step (b) the melt mixture is cooled to fom a
solidified melt and the solidified melt is formed into a plurality of solidified melt
granules. The plurality of solidified melt granules may be formed by
comminuting the solidified melt.

30 Unexpectedly, the granular composition obtainable by the process of the
present invention typically exhibits improved flow characteristics and it is
readily compressible, unlike untreated paracetamol. Suitably, the granular



Preferably, step (a) of the process of the present
invention takes place in a 25 nelt extruder.
Preferably, in step (b) the nelt mxture is cooled to
forma solidified nelt and the solidified nelt is
formed into a plurality of soliglified melt granules.
The plurality of solidified nelt granules may be
formed by conmm nutlng the solidified nelt. 30
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the present invention lie in the relatively small amount of additional tabletting

excipients needed to prepare a dosage form, in particular a solid dosage form
for oral administration, thus allowing smaller dosage forms to be produced

25 containing a relatively high concentration of NSAID and paracetamol, thereby
increasing patient compliance.

Unexpectedly, it has been found that pharmaceutical compositions, in
particular a solid dosage form for oral administration, prepared from the
3¢ granular composition obtainable from the process of the present invention
have valuable disintegrating properties. Moreover, the dissolution results of
such phammaceutical compositions typically exhibit an unexpectedly high level



Furt her advantages of the granul ar conposition
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2ohi d@clude non-derivatised acldlc enol groups (e.g. oxicams). It will be appreciated
by those skilled in the art that a NSAID in the form of a free acid is physically
and chemically distinct from the same NSAID.in the form of a salt.- Suitably,
melt mixtures formed by melting NSAID salts only (i.e. by not melting any
NSAID free adid) are not embraced by the process of the present invention.
25 Preferably, the melt mixture is formed by meiting NSAID free acids only.
Suitably, the melt granules obtained by the process of the present invention
are essentially free of NSAID salts.

The invention allows the formation of a granular component comprising a
30 variety of NSAIDs, in particular NSAIDs which preferentially inhibit Cox-1.
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20 alchlofenac, ibufenac, isoxepac, furofenac, tiopinac, zidometacin, acemetacin,

fentiazac, didanac and oxipinac. Preferred members of the acetic acid group

include tolmetin sodium, zomepinac sodium, sulindac and indomethacin.

The fenamic acids for use herein include, but are not limited to, mefenamic
25 acid, meclofenamic acid, flufenamic acid, niflumic acid and tolfenamic acid.
Preferred members of the fenamic acid group include mefenamic acid and

meclofenamic acid.

The biphenylcarboxylic acids for use herein include, but are not limited to,

30 diflunisal and flufenisal.



i nclude tolnetin sodi um zonepi nac sodi um sulindac
and i ndonet hacin. The fenam c acids for use herein

i nclude, but are not limted to, nefenamc 25 acid,
mecl of enam ¢ acid, flufenam c acid, niflumc acid and
tolfenamc acid. Preferred nmegbers of the fenamc
acid group include nefenanic acid and nmnecl of enamc
aci d. The bi phenyl carboxylic acids for use herein
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20

Preferred NSAIDs for use in the invention have relatively low melting points so
that the melting process does not use significant amounts of energy, which
thus reduces production costs. As stated above, a favoured class of
compounds are the 2-arylpropionic acids which are generally substantially
insoluble and have poor taste properties. Thus, typical melting points of the low
melting NSAIDs fall within the range of 30 to 300°C. Preferred NSAIDs have
melting points in the range 30-200°C (such as racemic naproxen, melting point
156°C), more preferably 30-160°C, further preferably 40-120°C (such as
racemic flurbiprofen, melting point 114°C), most preferably 40-1 00°C (such as
racemic ibuprofen (melting point 75-77°C), S(+)-ibuprofen (melting point 52-
54°C) and racemic ketoprofen (melting point 96°C)). Preferred low-melting
NSAIDs are naproxen, ketoprofen, flurbiprofen, ibuprofen. Preferably the




25 insol ubl e and have poor taste properties. Thus,
typical nelting points of the low nelting NSAlIDs fall
within the range of 30 to 300C. Preferred NSAI Ds have
melting points in the range 30-200C (such as racenic
naproxen, nelting point 156C)y9 nore preferably
30-160C, further preferably 40-120C (such as racemc
fI urbi profen, nelting point 114C), nost preferably
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racS(ﬂ)-&nhetmpersD theréofel ti ng point 96C)). Preferred
low-nelting NSAIDs are naproxen, ketoprofen,
fl'urbi profen, ibuprofen. Preferably the 10 NSAID is
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hi g osage conbined with poor solubility properties.
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269 ewﬂqmsnclpd%s &%Dy @nct ipAsRcetanaRl as 4Be denly mhgrmaceutically
her ghle®3denB2 AGS PrBterably a single NSAID as defined herein and

paracetamol.

Suitably, when the NSAID free acid is melted a liquid is formed. Paracetamol
25 has a melting point of 169 to 172 °C and depending on the NSAID free acid
employed and the process operating conditions, the paracetamol may partially
or fully melt during formation of the granular composition. Preferably, the
paracetamol essential does not melt during formation of the granular
composition. Suitably, the paracetamol may partially dissolve within the molten
30 NSAID free acid; however the majority of the paracetamol is typically dispersed
within the molten NSAID free acid. Thus, the NSAID free acid melts and forms
a melt phase having the paracetamol and other optional excipients contained



Sui tably, when the NSAID free acid is nelted a liquid
is fornmed. Paracetanol 25 has a nelting point of 169
to 172 C and depending on the NSAID free acid

enpl oyed and the process operating conditions, the
paracetanol may partially or fully nmelt during .
formation of the granular conposition. Preferably, the
par acet anol essential does not nelt during formation

e Eeinan Srajing, B4 Pty NBAIRrepe Al Hhe P estampl aiture, the

30 NBAIPtfgieflyFerE afﬂ:@\"lmiﬁfustch%tme)!ypé)eoﬁ& phhise whtch enrobes
paracetanol 1S typical Ii( di spersed wthin the nol

NSAPDcpaiscthgcparacatamel. g9 medemayi ke willed dgﬁaﬂv into a
for nafé frat is fligpR i&i‘\éb sgﬁnglﬁtﬂfe%ﬂﬂrﬁmﬂ ﬁ’éfﬁ\a‘&b!]ﬁ‘dal dosage

opt excl prents COI’]t herein cool | ng

t he farol with rrmajmabtahletbn@exdpnanté Ireotheewards, thﬁ NEMIR free acid at
th I

X yS!ae ggﬁ' ga%ﬁgééésaivt\%&yﬁ%lmxaanﬁog%t% rHCégé‘ft:a?ﬁ%rsf'o? thd Bracetamol.
par Rexferabty, whEnethediSAID freel acid is fuly medted; thecaolten NSAID free

di rectly into ranul e that b

Congreia fibifetarft 3 e sBRnoRn ek btz sipgle;continuous
f or mrystallinensolicghatabl.et thengryatalinel stristurd rofothee NSAID is not
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Is only partia ere the ‘crystalline
structure of the melted NSAID is interrupted by the
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not have a single ctystallrne structure as
cr y Bixing armoltaﬂ NEAIL free@nldtami paracetamio dplienallygviispmepor more
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exci pients, cooling to a tenperature below the nelting
gr a%pégectl%lﬁgzg Nsﬁﬁglﬁg%%%éﬂ§n&q§ rﬁ?el?e% atgrinréa ? ﬁrgﬁgration of
the granular composition, then a resulting pharmaceutical composition (i.e. a
25 solid dosage form) formed from the granular composition typically exhibits an
improved dissolution and solubility profile in comparison to a comparable
pharmaceutical composition formed by partial melting of the NSAID free acid.
In this respect, a pharmaceutical composition formed from a granular
composition where the NSAID free acid is fully melted typically releases a
30 higher concentration of NSAID in an aqueous medium over a relatively short
time compared with a comparable pharmaceutical composition formed from a
granular composition where the. NSAID free acid is partially melted.



conprises a plurality of such granul es. Unexpectedly,

if the NSAID free acid is fully nelted during the
preparation of the granular conposition, then a

resul ting pharmaceutical conposition (i.e. a 25 solid
dosage form fornmed fromthe granul ar conposition
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at af the gramer canpasition. t hat t he paracet anol does not

nmelt, (i.e. at a tenperature substantially |ess than

the nmelting point of paracetanol) thereby reducing
1andFurthegmurentandgevére mores ishiprising, c$uchh bepefitac ateartypically still
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2Risanes Tebiealised gl 52 kimbe RRFSRRG0 GDAGMES it et granules
eXC pp sRindardsfethhiqliesi.6 2hkbYmelt mixture may be formed in an extruder and

then allowed to flow out of the extruder onto a cooling belt as described
hereinafter), despite the melt mixture containing a relatively small proportion of
the melt phase (i.e. molten NSAID free acid). Unexpectedly, the melt granules
25 containing a larger amount by weight of paracetamol than ibuprofen also
typically exhibit substantially improved flow and compressibility characterisﬁcs
compared with untreated paracetamol. It may therefore be compressed directly
into tablets having desirable hardness with the minimum use of excipients.
This is particularly surprising since it is known that paracetamol is a poorly
30 compressible substance, yet a melt granule containing an excess of
paracetamol exhibits substantially improved compressibility compéred to
paracetamol alone. Pharmaceutical compositions (i.e. tablets) formed from the



20 has the required fluidity so it nmay be processed
and forned into nelt granules by standard. techni ques
(i.e. the nmelt mxture may be fornmed in an extruder
and then allowed to flow out of the extruder onto a
cooling belt as described hergnafter), despite the
melt m xture contai ni ng a relatively small proportion

of the nelt phase(l . nolten NSAID free acid).
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Thus, according to a preferred aspect of the present invention, the weight of

25 paracetamol in the solidified -melt granules is greater than or equal to the

weight of NSAID in the solidified melt granules, based on the total weight of the
melt granules. More preferably, the weight of paracetamol in the solidified melt
granules is greater than the weight of the NSAID in the solidified melt granules,
based on the total weight of the melt granules.

30



Hence, a further advantage of such a granul ar
conposition is that it is readily soluble. Suitably,
such characteristics are highly desirable in ibuprofen
and 20 paracetanol conbination therapy as the
paracetamol is typically adm nistered in relatively
hi gh doses (i.e. 500 ng per unit does) conpared wth

t he NSAI D (i e. 200 ng per unit dose). Thus,

acc erred, as of t resent
v aHatR e Biche o Rpragetansk e daplas Formposiien s greater than
sol c-decﬁuaedo ”@r'eferﬁ!&l?%ﬁéﬁér tang rreawe fght lamﬂwep Nsmmh th€ granular

t he % he solid granul es,
basERIMBRFHAe bagrhen ke tgkal weight ﬁieme@éamulgrr %nmmsstlonvbr e
preferably, the weight of paracetanol in the

~solidified nelt anules is greater than the wei ght
of Preferabip the; ratlpﬁay woightipf paracetsmol ¢o arsmesm the solidified melt

%&é’%ﬁrf‘*gt@ﬁe mé?‘g}h" lft B@r’%’%ﬁ%ﬁ’%ﬁ?{eﬁ" P9l squal to 1.5:1,

cor@m miooan preferabhn gesatémhtan anreqimlab 2:0, Ppefetablybthe ratio by

re t.he t he grapul a
LorBEBht ataeaol B, Nsaus i, I Qe e oruTgs B g than or
coneqlml to 001, more pfefeblyyess thanratdquabto 54| Ebén fiore preferably
ar'ace&ia nmol to “%@lp inthe solidified nelt granules
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weight of paracetamol to NSAID in the granular composition is less than or

20 equal to 10:1, more preferably less than or equal to 5:1, even more preferably

less than or equal to 3:1.

An especially preferred ratio by weight of paracetamol to NSAID in the granular
composition is between 2.2:1 and 2.8:1, particularly approximately 2.5:1,
25
Preferably, the paracetamol is present in an amount of greater than or equal to
40% by weight, more preferably greater than or equal to 45% by weight, even
more preferably greater than or equal to 50% by weight, even more preferably
greater than or equal to 55% by weight of the granular composition based on
30 the total weight of the granular composition.



even nore preferably greater than or equal to 2:1.
Preferably, the ratio by weight of paracetanol to
NSAID in the granular conposition is |ess than or 20
equal to 10:1, nore preferably I ess than or equal to
5:1, even nore preferably le than or equal to 3:1.
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20
Preferably, the NSAID is present in an amount of greater than or equal to 20%
" by weight, more preferably greater than or equal to 25% by weight of the
granular composition based on the total weight of the granular composition.

25  Preferably, the NSAID is present in an amount of less than or equal to 456% by
weight, more preferably less than or equal to 40% by weight of the solidified
melt granules based on the total weight of the solidified melt granules.

Preferably, the NSAID is present in an amount of greater than or equal to 20%
30 by weight, more preferably greater than or equal to 25% by weight of the
solidified melt granules based on the total weight of the solidified melt

granules.
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of the granul ar conposition. Preferably, the NSAID
is present in an anount of |ess than or equal to 45%
by weight, nore preferably |l ess than or equal to 40%
by wei ght of the solidified nelt granules based on
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example heating the NSAID free acid and paracetamol in a suitable vessel,

preferably the melting process is carrled out by a melt extrusion process as
detailed hereinafter.

25  Suijtably, the melt mixture may be formed by melting the NSAID free acid and
then édding the paracetamol and opfionally one or more expicients to the
molten NSAID free acid. Preferably, the melt mixture is formed by mixing the
NSAID free acid, paracetamol and one or more optional excipients in the dry
state and then meiting the NSAID free acid.

30
The melt mixture is allowed to solidify in any manner found convenient. This
includes both rapid cooling and slow cooling. Preferably, the melt mixture is



excipients to be included in the nelt granule, and
then nelting the NSAID free 20 acid. Although the
nmelting process may be carried out in a nunber of
ways, for exanple heating the NSAID free acid and
paracetanol in a suitable vessgl, preferably the
melting process is carried out by a nelt extrusion
process as detailed hereinafter. 25 Suitably, the
melt m xture may be forned melting the NSAID f ‘
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congeal /solidify 15 and then collected. If the nelt is
extruded, the extrudate maybe cool ed and then broken

20nt Accmdmg o enpreferradzashent, ¢he grarfutar congsbsitionris Ifdbrmeg! by a meit
andeﬁFus?o'neb/rocgss Such apparatus is commonly used and is familiar to one
skilled in the art. A suitable extruder for use in the present invention is
disclosed in WO 02/098391 and is available from APV, UK, Ltd model number
APV MPC40.
25
In the first step of the process, a composition comprising the NSAID free acid,
paracetamol and any other optional excipients are fed into the barrel of a
heated extruder. At least the NSAID free acid is melted in the extruder thereby
forming a melt mixture comprising of molten NSAID free acid, paracetamol and
30 other optional excipients. Under conditions of pressure, the NSAID free acid
may be melted at a temperature below its normal melting point. The m'axim‘um

temperature is determined by the stability of the molten NSAID, the



Al ternatively, the extrudate may be extruded through

hol es and chopped into suitably sized granules for
tabletting. 20 According to a preferred aspect, the
granul ar conposition is forned by a nelt extrusion
process. Such apparatus Is co nly used and is

famliar to one skilled in the art. A suitable

extruder for use in the present invention is

di scl osed in 02/098391 and is avail abl e.from APV
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may be heated to any conveni ent tenperature.
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gener“%a"h llly THB bta(rergl ||11ra]1y%e cﬁw&g m%é tdlrﬁ%ggnrt h%garr\g zongél Iag %esn‘ed
addition, the work on the NSAID by the screw configuration in the extruder will
also contribute to melting the NSAID free acid, thereby reducing its external
applied temperature requirement. Accordingly the extruder barrel may be
25 heated to a temperature less than the melting point of the NSAID free acid. For
example, the normal melting point of racemic ibuprofen is 75-77°C, however
under conditions of force/pressure (such as may be encountered in an extruder
or similar processing device), the external applied heat necessary to melt the
ibuprofen may be reduced significantly through the mechanical heat generated
30 by the intense mixing action within the extruder. It is generally envisaged that
the extruder will be heated to a temperature not less than 25°C below the
melting peint of the NSAID free acid, preferably in the range from 20°C below



inlet for the solid conposition and an outlet for the
nolten extrudate. By nolten extrudate is neant the
conmposition in which the NSAID free acid is nolten,
preferably fully nolten, al ong with sel ected

exci pi ents, when present. f% exci pients, and the
paracetanol, may not, in fact e nolten thensel ves 20
but are carried with the nolten NSAI D t hr ough t he
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be wRiasighinga thegesdiudetiand ot feam éhea extrudene NSAI D free

~acid is fully nelted in the first step (a) of the

process of the present invention. Preferably, the
2@:onkmo§| prefatrads pregss daccording te the rmresent invention, rthe godruder is
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pr eér%ﬁr% ¥he6gxt}tpa%?ma;grh§e con eyeg or transferred along the extruder to a
heated zone. In the cooling zone, the internal heat generated within the
25 material being extruded is camied away so that partial melting of the
composition cannot occur which may be detrimental to the throughput of
material in the extruder. Preferably, the extruder is provided with a cooled
transfer zone and a heated melting zone.

30 In an especially preferred process, there is provided a heated zone at an end
portion of the extruder at or adjacent the outlet. The extruded material may be
heated to ensure that the extrudate passing through the extruder outlet is



of the ibuprofen in the extruder barrel is preferably
in the, range 66-96C, preferably 70-82C 15 The
extruder may al so have one or nore cooling zones. The
cool ing zones may be necessary to renove the heat
generated by the kneadi ng acti on the materi al
bei ng extruded, particularly to ensure that there is a
good flow of nmaterial into the extruder and out from
the extruder. 20 In a preferred process accaording to
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18dj NSMP fregeadiit | et . The extruded material may be
heated to ensure that the extrudate passing through

the extruder outlet is 20 sufficiently heated so that .
t he The rexrudenisesuitablycprevided wtmfehaﬁh@ﬂ%me%sijaﬁ provided with
ext Hé‘&%%{l%?@e&’fé BHH@!’E% \Witheh FRAdMpoitioR | THiS Ry asually be
appropriate to optimse the cooling process. For
exanaphieyed hy atsambination\of knearing paddles and belical serensa @enerally,
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2Br eleffeatbbly thetrateridDbein @aakledi dFhefpaddiesmeiayi g offset at any
Po! rc‘i%si?éd tanSIe claro cc’)ﬁﬁ‘llngtiufarg o a%%le%‘ to generate internal heat within the
composition as appropriate to melt the NSAID component. The configuration
and/or size of the paddles will depend on factors such as the diameter and/or
length of the extruder, the ratio of the length to the diameter, the extruder
25  speed, the torque applied and the desired temperature to melt the NSAID. The
screws and/or the paddles may be in the forward and/or reverse direction to

maximise the pressure within the mixing zone as desired.

A preferred arrangement comprises helical transfer screws at the inlet portion
30 of the extruder, a plurality of paddles which may have differing sizes and
degrees to which they are offset and further helical transfer screws at the outlet
portion to convey ihe extrudate out of the extruder. Further preferably the



The extruder is suitably provided with at |east one

screw shaft provided with neans arranged to generate

heat within the conposition. This may usually be

achi eved by a conbinati on of kneadi ng paddl es and

helical screws. Generally, 15t is preferred to

provide helical screws at the"inlet portion to convey

the material away fromthe inlet. The material may be
extruded in the extruder barrel with screws and/or .
wi t helicaldttbesfer Iscrawes pt dieoutiet Pertios empy reempiise anieverse helix

scr sh le a twn-screw shaft, to .
mxﬁ%@%@ﬁigfé&qrgé%% effect on the material being
extruded. The use of paddl es al so maxi m ses the shear

20 effect on t mat er i al ' d : :
my 08 Bracae b rssendayibtdng Sbu HplBRupR e gpoing of
angineextradé@ 8empbsitiomt ernal heat within the

conposition as appropriate to nmelt the NSAID
conponent. The configuration and/or size of the

padﬂe?éra}ﬁg', thedRBR Rfcded aplay @.e54usnohed), 'Mattiriatesated in such a
and/ or ngth of the extruder, the ratio of the ,
| enwey tyricalifecamprisescan NSND Phiase da which pa@egtanie|particles are -

tor %ﬁe@ﬁgj -t mlbﬁg?;@ﬁﬁﬁ foffis £ BRIniols ryNalliRé phhée which

NSA screws and/ or "'the paddles may be in the

16 or veatsl thenpHrecetampd padiclesr ecti on to maxi ni se the

pressure within the mxing zone as desired. A

preferred arrangement conprises helical transfer .
scr Pvafemblyt the exiredatpds tfomned Juo dwot A moterthirefibbens.  This is

I i t I it ' i i
SnpRapgPele P 5F e o SbdhE i chifnels at e
hel bathet whichn T steeamesver Hbbariseofaxdrudate waich oy be directed onto

th t r udat he

157 e 11 crgio Fns, Breferapl 4 oo f Bt bf 4 EBBImg et

outlet portion may conprise a reverse helix followed

b f d [ ix. | . . .

2y S FLBhS oLkl Pl A B4l 5,7 350l mears. e
t he xEBBIHRSHEITP 45 5 thintes Rr édsy; phifsrablytia Sreiinutes or less, more
gggg?gerr%glt{mq@é} o ?%EREPQ? gzéi{] sl\%q%algzlf)ﬁ%%%!snggin: ﬂ) seconds or
phi ‘Fé},sftﬁbafq SIPERIonBaY, it preferably Tl petorats arkhmobipretrably 1-

y
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to S8#esondfe paracet anol particl es.

Suitably, the width of each ribbon of molten extrudate Is greater than the depth
of the ribbon so that cooling is optimised. The width of each ribbon will
25 depend, at least fo some extent, on the viscosity of the molten extrudate.
Preferably, each ribbon of molten extrudate has a depth on the cooling means
of 10 mm or less, preferably up to 6 mm (for example 0.1-6 mm), preferably
0.5-5 mm, for example 34 mm and most preferably 1-3 mm, for example 2
mm.
30
Cooling will normally oceur first on the side of the ribbon proximate the cooling
means. Accordingly, usually the lower surface of the ribbons solidifies while



Preferably the extrudate is forned into two or nore
thin ribbons. This is preferably achieved by passing
the nolten extrudate through channels at the outlet
whi ch form streans or ribbons of extrudate which may
be directed onto 15 the COO|IE§ means, preferably a
cooling belt or a cooling drum’™ The rlbbons of nolten
extrudate are cool ed rapidly by said coollng neans
i.e. the ribbons solidify in 5 mnutes or
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20 processing advantage. Accordingly, a practical upper limit to each of the
above ranges is 100°C, more usually 80°C.

Generally, it is expected that the molten extrudate will be cooled to a

" temperature below the melting point of the NSAID free acid before being

25 formed into granules. The molten composition may be poured onto cooling
trays which may be static or continuously moving. Static trays may be placed

in cooling cabinets. Moving trays or belts may have additional cooling means,

such as cooled water. The cooled melf forms a solid and may be scraped off

the belt or collected as it falls off one end of a continuously moving beit.

30 Preferably the molten composition may be cooled by passing the moiten
mixture onto a moving cooling belt, preferably a continuously rotating coolin'

belt. Preferably, the belt is cooled by water. The water may be applied fo the



accordingly there requires only a small space between
the ribbons. To achieve rapid cooling, it is
preferable to have a significant tenperature

di fference between the nolten extrudate and the
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25 properties are obtained when the tapped density is in the range 0.3-0.7gmr™’
(more preferably 0.4-0.6 gmi™). Further, preferably the melt granules have a
porosity of 0.5-2.0 g/mi.

According to a second aspect of the invention, there is provided a granular

30 composition comprising a plurality of solidified melt granules comprising a
NSAID free acid as defined herein, paracetamol and optionally one or more
excipients as defined herein.



lo paracetanol dispersed within a matrix of NSAID
material. The solidified nelt may be forned into
granules by a plurality of nethods. For exanple, it
may be pul verised or commnuted into granules. It may
be mlled and/or sieved. If itggis cooled on a noving
belt or drum the cooled nelt nmay be 15 broken into
conveniently sized pieces, followed by mlling and or
sieving. The granul.ar conposition may be sieved to
ensure that the nelt granules are of the appropriate
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gr anul es. e hi referred ratio

Har aues@rﬁmthjowgm ai@@&@]the@om@fttx@f ratlsﬁp@t of the present

invention consists of the meit granules only. The meit granules may consist of
the NSAID and paracetamol only. Alternatively, the meit granules may further
include one or more expicients as defined herein. However, it will be
appreciated that a prime advantage of the present invention is that the number

25 of excipients necessary to achieve a quickly disintegrating dosage form, such
as a compressed tablet, with good dissolution characteristics is minimal,

A highly preferred excipient for inclusion in the melt granules is a disintegrating
agent. Preferably, the solidified melt granules of the granular composition

30 includes one or more disintegrating agents.



lo and percent by wei ght of paracetanol which may be
present in the nelt granules and/or the granul ar
conmposi tion has been defined herei nbefore. According
to a third aspect, the present invention provides a
granul ar conposition conprisisgg a plurality of
solidified nelt granules conprising a 15 NSAID as
defined herein and paracetanol, and optlonally one or
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havgggﬁrﬂ%\“ggér g%gﬁ)lﬂs tabletting, disintegration and

di s on ies is provided. io The 7
di si ntegrating agent has the effect of causing a solid

d“ﬁ%‘?era%”‘me léisn'ng‘&rating agent is present in an amount of less than or

equal to 20% by wt, more preferably less than or equal to 16% by wt, even

25 more preferably less than or equal to 10% by wt of the granular composition.

Preferably the disintegrating agent is present in an amount of greater than or

equal to 1% by wt, more preferably greater than or equal to 2% by wt, most
preferably greater than or equal to 3% by wt of the granular composition.

30 Preferably, the disintegrating agent is present in an amount of less than or
equal to 20% by wt, more preferably less than or equal to 15% by wt, even
- more preferably less than or equal to 10% by wt of the solidified melt granules.



a tablet, formed fromthe granular conposition to

di sintegrate quickly under the conditions found in

the gastrointestinal tract. Exanples of disintegrating
agents include one or nore of wheat starch, naize

starch, potato starch, sodiumstarch glycolate, |ow
substi tuted hydroxypropyl cellulose, alginic acid, 15
cross-1inked polyvinyl pyrrolidone, magnesi um al um ni um
silicate and croscarnellose sodium Preferred
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di sintegrating agent is present in an anount of |ess
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MOS&nd to have advantageous dissolution properties. The granular composition
typically exhibits desirable flow and compressibility characteristics and it may
be tabletted using minimum excipients without sticking or capping during the
25 ftabletting process to provide a dosage form having suitable hardness
properties combined with advantageous disintegration properties. Furthermore,

the poor taste associated with certain NSAIDs is significantly improved.

The solidified melt granules may be formulated directly or they may be
30 combined with an extra-granular component and formulated into a unit dosage

form.



preferably 12:1 to 7:1. Optionally, the granul ar
conposition, and the solidified nelt granules, may
further conprise additional excipients such as a
diluent or a surfactant. 15 Preferably, the granul ar
conposition, and the solidifigﬁ melt granul es,
contains only a NSAID, paracét'anol and a
disintegrating agent. It will be appreciated that the
granul ar conposition my be prepared in accordance _
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excthgi forhsof #drovhgredded, tablet, especiallp sagenfeffervessent compressed
sol{% unit dosage form The unit dosage form may be

d di spersed in water prior to ingestion or
adapted to disintegrate in the nouth. Preferably, the

unit dosage formis 1o ada to rel ease e D
e aebrasher TblSt e cPUARAN b Sxdteh §Br B obYoP exampte
26 Nt B&ddd@dh b 86hventibrdl BélRiddeaBblymet Nduchnial Rydragpropyimethyl
formis swall owed by a patient
cellulose, or a conventional sugar coat, for example base on sucrose or

" lactose.

The proportion of NSAID in the unit dosage form will depend on the dose

25 required for the desired therapeutic effect. Low dose drugs such as flurbiprofen
and ketoprofen may be present in an amount of as little as 10% by weight of
the unit dosage form. However, a preferred feature of the invention is that high
dose NSAIDs, such as ibuprofen, can be formulated in combination with
paracetamol into smaller dosage forms than comparable dosage forms

30 produced by standard tabletting techniques (e.g. dry blending the component
parts and subsequently compressing the mixture).



In need thereof. Suitable unit dosage forns include
conpressed tablets, chewable tablets, 15 effervescent
formul ati ons, trouches. Mst preferably, the unit

dosage formis in the formof a conpressed tablet,
especially a non-effervescent conpressed tablet. The
conpressed tabl et may optlonal% be coated with a film
coat, for exanple 20 based on a conventiona

cel | ul ose pol ymer such as hydroxypropyl net hyl
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of 185% Myt weightgfethé unitdosagel faym basedt ot te tofsl gleighifof the unit
1o the uwt dosage form Preferably, the paracetanol
Tn an anount of greater than or equal to

Preferably, the paracetamol is present in an amount of less than or equal to
20 80% by weight, more preferably less than or equal to 75% by weight, even
more preferably less than or equal to 70% by weight, even more preferably
less than or equal to 65% by weight, most preferably less than or equal to 57%
by weight of the unit dosage form based on the total weight of the unit dosage
form.
25
Prefefab!y, the NSAID and paracetamol, and disintegrating agent when
present, are only present within the granular composition of the unit dosage
form. The ratios by weight of NSAID to paracetamcl, NSAID to disintegrating
agent, paracetamol to disintegrating agent, and the amount of disintegrating
30 agent present as stated in respect of the granular composition apply equally
and independently to the unit dosage form.



35% by wei ght, nore preferably greater than or equa

to 40% by weight, even nore preferably greater than

or equal to 45% by wei ght, even nore preferably 15

greater than or equal to 50% by wei ght, nost

preferably greater than or equgl to 55% by wei ght of

the unit dosage form based on hie total wei ght of the

unit dosage form Preferably, the paracetanol is

present in an anmount of |ess than or equal to 20 80%
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OO e B aton s g Secprs iepobe 4575 e by so mg
espgetoprdfgn.200 mg i buprofen. The maxi mum daily dose of

1o flurbiprofen is generally 300 ng. A single unit
dose may be 12.5 ng. Preferred

20 Unit dosages for effective therapy are known to those skilled in the art for
paracetamol. For example, they may comprise 100 mg, 150 mg, 200 mg, 250
mg, 300 mg, 350 mg, 400 mg, 450 mg, 500 mg, 550 mg, 600 mg, 650 mg, 700
mg, and 800 mg. Preferred unit doses are in the range of 100 to 650 mg, more
preferably 200 to 550 mg, most preferably 250 to 500 mg. '

25 _
Preferred unit dosage forms comprise of 500 mg of paracetamol and 200 mg
of ibuprofen, 325 mg of paracetamol and 200 mg of ibuprofen, and 1000 mg of
paracetamol and 400 mg of ibuprofen.

30 Preferably, the granular composition as defined herein is combined with an
extra-granular component and then formulated into a unit dosage form. The
extra-granular component comprises the ingredients incorporated in the unit



unit doses are in the range 12.5-150 ng, nore

preferably 25-100 ng and especially 50 ng
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20 (b) an extra-granular component comprising one or more ingredients as

defined herein.

As stated previously the most preferred unit dosage form is a non-effervescent
compressed tabiet.

25
Preferably, the unit dosage form comprises 60 to 99.5% by weight, more
preferably 75 to 95% by weight, even more preferably 80 to 90% by weight of
the granular composition based on the total weight of the unit dosage form.

30 Preferably, the unit dosage form comprises 0.5 to 40% by weight, more
preferably 5 to 25% by weight, even more preferably 1(_) to 20% by weight of
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nore preferably 80 to 90% by vvel ght of the gr anul ar
co 03|tt| onub sed on .th tot v¥e| ght of the unit
dos SRRHREOT WAL unit dosage form .
conpri ses 0.5 to 40% by \NEI ght, rmre preferably 5to.

25% Db i ght, bl to 20%
1o Shlatls WatorshubR, ATy TaRIaTar KIHHB, SHoaTB Alath s suorose,
t hefigfodd, KRR d@ﬁm&é& @WIbdéi@ﬁﬁgmaltédﬁmm Qnidt sditseof organic

|ngred|ents whi ch 3 present .in the extra-granul ar
conpéide fe.9. %‘?d'u@"ﬁﬁ\}elﬁ pRiFssBYCiatey ci pi ents i n the
granul ar conposition, include any of the following: A

wat er - sol ubl e or wat er_-i nsol ubl e diluent 10 Suitabl e
vvat Stlitabje water-igsolukladiluentanatarials inplydejeelivlaga derivalines (such as

e@@talhn@ ‘6? ) LRFEHSohd Qre:i'g: i thereof (such 8 pre-

cyc Xtrin an organi c aci d
(e. gelaﬂmaedJns@rﬁh)atchc@lﬂumomwwm ciricalgiug) . phosphate, calcium

sulphate, calcium carbonate.  Microcrystalline celiulose and dicalcium

phosphate are preferred water insoluble diluents.

20 If present, the diluent may be present in an amount of 0.1 to 25% by weight,
more preferably 0.1 to 20% by weight, even more preferably 1 to 15% by
weight, most preferably 4 to 15% by weight of the unit dosage form based on
the total weight of the unit dosage form.

25  Although the diluent may be present in the melt granules and/or the extra-
granular component, preferably if the diluent is present it is exclusively within
the extra-granular component of the unit dosage form.

Surfactant

30
Preferred surfactants are sodium lauryl sulphate and poloxamer. The
surfactant may be used to an extent of 0.05 to 8% by weight, more preferably



Sui tabl e water-insoluble diluent materials include
cellul ose derivatives (such as 15 mcrocrystalline
cellul ose) starch and derivatives thereof (such as
pre- gelatinised starch), dical cium phosphate,
trical ci um phosphate, cal cium Zisul phate, cal cium
carbonate. Mcrocrystalline c ul ose and di cal ci um
phosphate are preferred water insoluble diluents. 20
If Bresent the diluent may be 1|%eesent in an

.1
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granu

pr etempbhenti f the diluent is present it is exclusively
within the extra-granul ar conponent of the unit
dosage form Surfactant 30 Preferred surfactants are

sodaugdking aderful phat e and pol oxamer. The surfactant

may be used to an extent of 0.05 to 8% by wei ght, nore
preferably 32 0.1 to 5% by weight; nost preferably

0. 27he tefh Biickifh Haen® frefeftoanyt extisiagicthat wnmhﬁpﬂldr}op\athways

153?@3%933%&?5@@%5 ahletypich DAt wESTdie SoPER fLERosd in an
pr eh ﬁ ehvfiroRment iqhd & drawh tAfoughthe lpﬁth\nid?e bynddpillary action,

dosa ormit Is present exclusjively

t hi
ext dwrgegmﬂomof the @cemm@ﬁt:m@s lmwrﬂaulatgemn@mg ruptured by
]tc g: mse Wg?é‘&isl A ) The'vAb&h ab@nﬁ?.)dn@iﬁblﬁ'lﬁ Natdr@iid is preferably

at hways hin a conpact, such as
a t phasent oslucmanm&amlarmmﬁwaatusaé iptabiatting. n an
,aqueous environnent liquid is drawn through the
gat hways by capillary action, disintegration of the
confiaet insolubies vaekmmtagqnhrls i salecied famdinozganic Upaterialg, starch

Insgl"eﬂgﬁ'éd L%%sre ah‘%lﬂ%r%‘sp:—g' era%*§I nﬂ%rggﬁe’%]thﬁléel\ulose (HEC),
an enyﬂlroaymbwhélwlosmrtﬂﬁ'ﬁ),t hpdroumdpylmatmblmlluiqsg {HPMC) and
mixtures thereof. Preferably the inorganic material comprises silicon dioxide,
20 PTFE powder, alkali metal silicates, alkaline earth metal silicates, alkali metal
carbonates and bicarbonates and alkaline earth metal carbonates. Examples
include sodium carbonate, sodium bicarbonate, pofassium carbonate,
magnesium carbonate, calcium carbonate, PTFE powder, sodium silicate,
potassium silicate, magnesium silicate and calcium silicate. Preferably the
25  starch material comprises starches such as potato starch, maize starch, rice
starch, tapioca starch and starch derivatives including modified starches such
as pre-gelatinised starch. More preferably, the wicking agent comprises at
least one of silicon dioxide and/or alkaline earth metal carbonates, especially
calcium carbonate, talc, maize starch and pre-gelatinised starch. Most
30 preferably, the wicking agent comprises silicon dioxide.



15 The insol uble w cking agent is selected from
inorganic materials, starch materials, cellul ose
mat eri al s such as hydroxyet hyl cel | ul ose (HEC),
hydr oxypr opyl cel | ul ose (HPC), hydroxypropyl net hyl
cellulose (HPMC), and mixturegsthereof. Preferably
the inorganic material conprises silicon dioxide, 20
PTFE powder, alkali netal silicates, alkaline earth
al kal i  netal
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agent conprises at |east one of silicon dioxide

and/ or al kaline earth nmetal carbonates, especially

cal @& lubnicaat bonate, talc, maize starch and .

aﬂre gel atinised starch. Mdst 30 preferably, the
cki ng agent conprises silicon dioxide. 33
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in thé extra- onen ri cant
Confmm iAJiguah tbei @bﬁwtf dr praﬁeptr ] élme tllﬂﬂl dpaageaiorﬂb may be

us eghcbHorRXa M & t%%‘haﬁ éi’b @3 144N hﬁ&'/gv' the extra-granular

sul phat'e,. pol yet hyl ene g yco rogenat e
oi | comaomrm.npzen‘e;abgvl thedibiicant is walynereisent th@ar Eeema-granular

“cal %Mﬂbﬁ’érﬁar ate. These may
20 ‘
A further pharmacologically active ingredient and/or enhancing a entv

Suitable agents may include any other ingredient commoniy used in a
composition useful to treat pain, inflammation and/or fever, for example
25 caffeine or another xanthine derivative, another analgesic, for example
codeine, a skeletal muscle relaxant an antihistamine (e.g. acrivastine,
astemizole, azatadine, azelastine, bromodiphenhydramine, brompheniramine,
carbinoxamine, cetirizine, chlorpheniramine, cyproheptadine,
dexbromopheniramine, dexchloropheniramine, diphenhydramine, ebastine;
30 ketotifen, lodoxamide, [oratidine, levocabastine, mequitazine, oxatomide,
phenindamine, phenyltoloxamine, pyrilamine, setastine, tazifylline, temelastine,
terfenidine, tripelennamine or triprolidine (preferably non-sedating



be incorporated in the unit dosage formin anounts of
0.05 to 5% by weight, 15 preferably 0.1 to 3% by

wei ght based on the total weight of the unit dosage
form Although the lubricant, if present in the unit
dosage form may be incorporatgd in the solidified
melt granul es and/ or the extra-granul ar - conponent,
preferably the Iubricant is only present within the
extra- granular nent. 20 A furt
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anti hi'stam nes-are a decon
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guaiauigilys Hisintegrating: gpsage farma sich @ét%ﬁmfﬁss(ed tablet, with good
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cer

drate); an anti - I stam ne antagoni st (e.g.
msoprostol) and/or an anti-nausea drug (e.qg.

donpe 5’5’[89‘821 ‘un ﬁh@osfa LB, Q%clﬁ?q e&'ngﬂals%d QSElby}amcularIy a

i ngre |ent and/ or e anC|ng agen e 1 ncorpor

in trioa- eﬁwagyeah@rwass&ﬁhbthMPMa gr anul ar

conponent. 10 O her conventional tabletting excipients
known to the person skilled in the art may be

donca)por at granutart bemposition @s defineds hereim cooywisitiona plurality of

the pr eseo{.d“, ed melt granules of a NSAID and paracetamol .uniformly
contained therein; and
b) an extra-granular component comprising an insoluble wicking agent
present in an amount of 0.05 to 5.0% by welght based on the total
25 weight of the unit dosage form.

A further preferred unit dosage form, especialy a compressed tablet
composition, particularly a non-effervescent compressed tablet comprises:

30 a) a granular composition comprising a plurality of solidified melt granules
of a NSAID, paracetamol and a disintegrant uniformly contained therein;
and |



i nvention as desired, although it will be appreciated
that a prinme advantage of the present invention is
that the nunber of excipients necessary to achieve a
qui ckly disintegrating dosage form such as a
conpressed tablet, with good 4% dissolution
characteristics is mnimal. A preferred unit dosage
form especially a conpressed tablet, particularly a
non- ef f ervescent c&gpressed tabl et .conprises

gr aRll ara'&cﬁ’?ﬁ'@ﬂrﬂ‘ LompanentoePRRNsIng, %HFPFLQ%%QVIQ'HQ agent
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paracetanol uniformy contained therein; and
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wei ght based on the total 25 weight of the unit
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especially a conpressed tablet conposition,

particularly a non-effervescent conpressed tabl et
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I ljt f I fied | Al D,
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therein; and 35 b) an extra-granular conponent .
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- wei ght Of g&é\ﬂ:lwbﬁbdﬁaﬁwﬁpéﬁbmanﬁal ahefaecuﬁhiegrat @agent; and
i nsol ubl e "W cki ng agen&mc %rl ses silicon di ox

sti ) f ur ERePXifR-ganHiaE eRfocugerising Ap 'B§ﬂBbPaWP€ng agent

conpr esse%rém % -an BAbUAMCHY onbytoas%ow Weligity Bas&Nbn the total
conpressed tablet conprises: 10 (a) a granular

conposi t i oYeighalthesuniydesagedem.i ty of solidified melt
granul es of ibuprofen, paracetaml and a

i sintegrating agent; and (b) an extra-granul ar
compoeferably; dhe extsa-gepnular ceptionentiughek inslideg endiluent present an

pr e%fr[btun o Q,ntoaﬁfb}d rl#y ?[EERE ﬁlé?écp oﬁoﬁ‘ié’x?t\é? Welht 0P 38E nRMosage

t he dosage form
' ‘form.

20 Preferably, the granular composition as defined hereinbefore is present in an
amount of 60 to 99.5% by weight, more preferably 75 to 95% by weight, even
more preferably 80 to 90% by weight of the unit dosage form based on the
total weight of the unit dosage form.

25  Preferably, the extra-granular component as defined hereinbefore is present in
an amount of 0.5 to 40% by weight, more preferably 5 to 25% by weight, most
preferably 10 to 20% by weight of the unit dosage form based on the total
weight of the unit dosage form.

30 it will be appreciated that the ibuprofen, paracetamol and the disintegrating
agent may be present in the amounts as defined hereinbefore.



15 Preferably, the extra-granul ar conponent further

i ncludes a diluent present an anount of 4 to 15% by
wei ght based on the total weight of the unit dosage
form 20 Preferably, the granular conposition as
defined hereinbefore is present _in an anount of 60 to
99. 5% by wei ght, nore preferabﬁ/ 75 to 95% by wei ght,
even nore preferably 80 to 90% by wei ght of the unit
dosage form based on the total weight of the unit ,
~ dosguitallgy e [Esdnt diiventibh exiente teatpracessaoffoaming a compressed -

conponent as definhe erei nbefpre | r ' '
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Zﬁ%bgmpwggg htcorrmésf ingg reficer gxiahulﬁil Ocmmplﬁﬂﬂbmyasve dg?rtedﬁfherein,
the unit dosage form based on the tota ight a

uni optenalyewity ran 955319@%??'1 cRB Eini glpﬁﬁec?ﬂ'}ﬁrelphio %9"“ a
gbuegﬁ5%33%§@ f&mpl and the disintegrating agent

nmay

e present in the anounts as defined herei nbefore.
36 Suitably, the present invention extends to a

pro f @ ! oftAS 8Mmplissdn -effervescent
e A

parti cu esce ressed dosage

f or rpmpeesspdidosage fosmp espasially asrandelipruesnent compressed tablet. -
conposition as defined herein, optionally wth an
extra-granul ar conponent as defined herein, toforma

19 cNGAIPssrd miinsathe ahthinflamPnatbry; abalgesicrandcantppystieagents but

dosage form conprises NEN- :
dos 365 PBERERURREFEY §r Bt HerfpeliBiRRE, incRRighng Feament of
t ablpetiodditaNIAINGs lese priritus i ayd aAlzheimerisardisaasey , Paracetamol
anal gesi c _and anti-pyreti.c agents. byt .
pr opPg’éé"ossPﬁra 9?@?0 gﬁ%r*’é‘ﬂé‘f)’t’%@ ﬁéﬁ@?‘ méc]ﬁ"\lﬁ"gll %S%?’ﬁgﬁ fifls of the
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Al zhei nmer' s di sease. .Paracet anpl 9Ssesses. . an ' :
iéng taAEPeY WEF. TEHNIGH (YCIoPREGaDARE TIIRTRTE 98 2. ncluding
the rR&Erﬁ%FH hANIR | @BtedRANIRST @hkylesingdispahdylitié or sarersgative
in the trea.trrent,of all 15 ther pegt,ic uses. for_which Iso b
cyclastbgradias Pariarioviar siordsrs apfsaitissus NSy iy may also be
rheq%g OhAtha! {r&dtient .of Qfdststirativel paif, pasipritosi pgin, dental pain,
spondylitis, seronegative . X . .
dysmenorrhoea, headache, migraine, rheumatic pain, muscular pain,
20 backache, neuralgia and/or musc_:uloskeletalr pain or the pain or discomfort
associated with the following: respiratory infections, colds or influenza, gout or

morming stiffness.

Thus according to a fifth aspect, the present invention provides a granular
25 composition as defined herein or a unit dosage form as defined herein for use

in medicine.

Accordingly, in a sixth aspect of the present invention there is provided a
granular composition as defined herein or a unit dosage form as defined herein
30 for use in the treatment of pain and/or inflammation and/or fever.



arthropathies, periarticular disorders and soft tissue
injuries. They nmay also be wused in the treatnent of
post operative pain, postpartum pain, dental pain,
dysnenorrhoea, headache, m graine, rheumatic pain,
muscul ar pain, 20 backache, negyal gi a and/ or

muscul oskel etal pain or the pain or disconfort
associated with the follow ng: respiratory infections,

accORaPHIPG Ip 5 T Eri SShestitererl PULBN MRIGR icfeatng pain

pr oundes |ﬁﬂeﬂﬁmawrﬁénd/35fé%mmphbiﬁ§ A& d@jﬁilhi@ﬁ‘gtlé‘r%?'a”granular
or a unit, dosage form as defined hérein use
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defined herein 30 for use in the treatnent of pain
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difying the conpressibility of paracetanol
Pr e Bimprovee theorarepressisiityofipapmcsiamol: he
conpressibility of paracetanol. It wll be appreciated
that all of the features of the first aspect of the
pr e¥ewill bej appregiated thatpalbekthne features pbther firat aspsct of the present

Ot NReRRRF FopreSdnt ! (YSrdMeRS Rilitures of all other aspects of the present

20 invention. Similarly, all of the features of a particular aspect of the present
invention represent preferred features of ali other aspects of the present
invention,

The invention will now be illustrated by the following non-limited examples.
25
In the examples, racemic ibuprofen and flurbiprofen is available from BASF,
Germany; naproxen is available from Albemarle Corporation, USA;
paracetamol dense powder is available from Mallinckrodt, USA,
croscarmellose sodium is available from FMC Corporation, Brussels, Belgium,
30 under the tradename Ac-Di-Sol; French chalk is available from Luzenac,
France; colloidal silicon dioxide (also known as colloidal silica) is available from
Degussa, Frankfurt, Germany, under the tradename Aerosil 200; magnesium



20 invention. Simlarly, all of the features of a
particul ar aspect of the present invention represent
preferred features of all other aspects of the present
i nvention. The invention will now be illustrated by
the followng non-limted exa ées 25 In the

exanpl es, racem c ibuprofen and flurbiprofen is

avai |l abl e from BASF, Gernmany; naproxen is avail abI e

from Al bermarl e, Cor poratjon, USA, par acet anmol dens
powdiaarats iaayailhie dom Haysidhemieals A5 steasic acid is available from
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Lact ose NF Fast Flo is available from DW
Megst UBropyl methyl cellulose is

aVa"f’hébiié%oidti%W M@Weﬁ%sir@msolu%em descrlbed in the
prﬁjB%/a White is avail able from Col orcon,
ext

msaoaﬁoelaml M3 pagei791sAppavatue 2 ulleg paddles at 50 rpm
t
Theond 8 phosp e tier (Eicelch atbt Posraersi P8 W‘*‘

met hod descrl bed in the US Pharnmacopoeia Vol.

1p29¢ patus 2 using paddles at 50 rpm, and a
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andToe grusting)strengthCisus hinagsiger efnthenhatiness wf rthadtablet. it was
str f,e°

- TRES el BRI el dphiefirel KRG, BenbiEwheP i tappet wee

st r brofeh batvezert the nbatbised jaws of arSdhumidertBieTabletibester. The jaws
! 0L Of 1238l 15516 wéte Tt oY MedGiktance SaRIngS of 33! 24; 28,57 and 20.

20 The higher the distance setting the more pressure is applied to the tablet.

In Tables 1, 2 and 4, the values in bold text indicate the components which
form part of the melt granular composition and values in normal text indicate
the components which form part of the extra-granular composition. The

25 numerical values in these tables refer to the % by wt of each component
present in the respective composition.

Example 1(a): Preparation of the Granular Component

30 The process for all illustrative examples involves dry blending the paracetamol
and NSAID free acid, optionally with other excipients which may be present in
the granular component, and then heating the mixture at a temperature of 100
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stainless steel trays or a cooled moving belt at 10 C

a”d.ﬂlah&ggquz%%%ghgoé 'E:Fa'?éﬂléte” m xture typically
sol rar, onds; the m xture may be
‘lagi tated during cooling. The solid mass thus formed

o r e BlpLRtiyB 3G Dfery il UeibiehB B G In i in Tables 1, 2

screen w a roun e resultin
gr arandes), avamely) batoidadl silisen rgioxide,( m)agnwwpaﬁ*&aram gleafic acid,

( endftiond: AR ? i, Zhh Fibeltaline” NGBS &re blended
oI Imdlainemsiymitm the graridar coapositionfomwarhfremdsxasnplartia) above
act OS

& dranEouiately 45 a8 B A BEHRRF el blanded materialwes fed to
Wi t la trotangriablgiting eechire (Fette fRT208) amd nodinrepsexd ]l(ltm) tablets
e Gregie ngel o400 FpA Rt peChA deofaioR b of rom o kn
t ab'tStZBIHP? CEREIMIAG a terhpeutiRldiie)of NSAIDaiTg and pdracetamol.

tabl ets machi ne speed of 100, 000 tabl ets per hour
and conpaction force of from6 kN to 25 kN)

KONt BidphdIEs 2 thBer apeuti c dose of NSAID drug and

par acet anorl .
Tablets were prepared from the components in Table 1 in the same manner as
described for Example 1. The compressing weight of each formulation is
adjusted to give a tablet containing the desired therapeutic leve! of NSAID and

25 paracetamol. In Examples 1 to 8 racemic ibuprofen is present in an amount of
200 mg per tablet. Cohsequently, the paracetémol is present in an amount of
500 mg per tablet for Examples 1 and 4 to 7 and 325 mg per tablet for
Examples 2, 3 and 8. However, it will be appreciated that a range of
therapeutic doses of NSAID and paracetamol may be employed.

30

Figure 1 displays the tablet crushing strength versus compaction force applied

during the tabletting process for Example 1. In this respect, tablets of



26 Exanples 2 to 8 Tablets were prepared fromthe
conponents in Table | in the sane nmanner as descri bed
for Exanple 1. The conpressi ng wei ght of each
formulation is adjusted. to give a tablet containing
the desired therapeutic |evel qfy NSAID and 25
paracetanol. In Exanples 1 to 8 racem c ibuprofen is
present in an anmount of 200 ngy per tablet.

Cons ue araceta present i.n an amount
SPRDIS, iR oy, SIS SOV oA Widkh cTpGHn T standard

3t25 cf?rlt pftioh %@Urés?ls(tintﬁmﬂ{ﬂhbetab@ts &e?élﬂ?cﬁentm?%nd robust to

it wi preci at e at .a rapnge o erapeytic :

o StStaTKRP Bt Toaien ol i DI PO S 8. Tl oating.

Figure 1 displays the tablet crushing strength versus

conpaction force applied during the tabletting

g o les 9 le 1. In this respect, tablets of 40

accept abl e hardness may be fornmed over a wi de range of-

standard conpacti.on pressures. Suitably, the tablets
ar e Talléts ovese prapanad tiomrthie components in Table 2 inthe same manner as

" furt h
Lo eGribed U Exctiiolb OF. TRELLARBREHAG BHGRESE dach idrimyRtion is
t he ac_l]xrqjemmgwelmtaﬁtdtloenﬁlmng tifeedesired ttramp_eutimhavel of NSAID. In
A= ok, BB} . AR AEAE Py 20 18 et i
t he Etemn' ples! 9t toetZr pesldxicarh dy preseht Nﬁéh Emdunt ?b %g hng per tablet in
res na oxen resent n n nt o
por ERBARIE T B o rElraSic, b BTef@R o ptesint I Bp ataqpnt of 20
l n arg% ﬁmeﬁﬁ %&nﬁed’% aﬁﬂbimtsultablyEmTﬁrgaet&E}oiiMpresent in
u |
o7 S0 SrgUSCE? 315 Mgk Per aRlek iy EXampISS-A and o 1- 488 TRG Per tablet in

ishe Bamfsed 300hd 12, ﬁ'id?zﬂ"!'r? ﬁbr tableBiREMampis $dto 1@ per -
tabl et in Exanpl es and 1 88 ny per tablet in 15

Exanpl es 10 and 12, and 237 ng per tablet in Exanples
13 Ky Boafiid M _Coati ng The tablets of Exanples 1 to 16

may be coated with a fil m coat corrposition 20
conpri si ng:

The tablets of Examples 1 to 16 may be coated wuth a film coat compos:tlon
20 comprising:

% byweight =  mg/tablet
Hydroxypropylmethyl cellulose - 65 13
Opaspray White 21.7 4.33
" French chalk 13.3 2.87

The film coating composition is prepared by dissolving the
hydroxypropylmethyl cellulose and Opaspray white in purified water using a

25 Silverson stirrer (Silverson Machines Ltd, UK). French chalk is then dispersed
in the resulting solution. The tablet cores are film coated in a conventional
perforated pan such as a Manesty Accelacota 150.



% by wei ght ng/tablet Hydroxypropyl nethyl cellul ose
65 13 Qpaspray Wiite 21.7 4.33. French chalk 13.3
2.67 The filmcoating conmposition is prepared by

di ssol ving the hydroxypropyl nethyl cellul ose and
Qpaspray white in purified matﬁg using a 25 Silverson
stirrer (Silverson Machines Lt UK). French chalk is
then dispersed in the resulting solution. The tabl et
cores are filmcoated in a conventi onal _ﬁerforated .
paninsthishrespeet the nalsietyofAoeaipie dtwasi swated, withthe @hpye film coating -

res ect t.he tabl : "
boganprstin 83 85 aRboliALplosrot 3 ARk abiot Heicnined. The
pr ofliskelutién tesmlts asuddpicted irebable 3damddrigineddl. The

di ssolution results are depicted in Table 3 and

Figure.2. 542 ~ det d; coti co NV d O0O0i .
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ime (mn) %by w ibuprofen based on % by wt

par acet anol based the total weight of ibuprofen in on

t he

tablet 0 0 O 10 89.06 88.56

total weight of the tabl e%apar acetanol in the
95.33 96.08 30 97.16

98 273b!4§ 98.09 99.43 60 98.55 100.09 The results

and

te that significant anmounts of both i buprofen
5 paracetanol are solubilised after only 10

m nutes St ahl v theo t \. provide an

i ngrdRedmin, | % byowt jhupr o based an | %nby wtyrarasetamol based
strjucture of wmm Ggmefmhsfhfeﬁﬁn &DQH@ertotal weight of

pariacet anol sol | extrudate contain g _
i bupr of en, pimft@bbhol and croscar nemares@iampbmst atahiet
The Trygra—jtructures—gHracentrc—puprofem nse

povder paracetanol, a dry blend of| the racemc

i byprofh and dense pdi@ied paracetapol, and 88.56
solirdf3d 95.33 _ 96.08
30 97.16 - 98.23
45 98.09 00.43
60 98.55 100.09

The results demonstrate that significant amounts of both ibuprofen and
paracetamol are solubilised after only 10 minutes. Suitably, the tablet may
provide an increased on-set of therapeutic action.

. Crystal structure of racemic jbuprofen. dense powder paracetamol and

10

15

20

solidified extrudate containing ibuprofen, paracetamol and croscarmellose

sodium

The crystal structures of racemic ibuprofen, dense powder paracetamal, a dry
blend of the racemic ibuprofen and dense powder paracetamol, and a solidified
extruded mass of racemic ibuprofen and excess paracetamol formed by
melting the ibuprofen but not the paracetamol are shown in Figures 3 to 6,
respectively. The crystal structures were determined using a scanning electron
microscope (SEM).

It is clear from Figures 3, 4 and 5 that paracetamol and ibuprofen have defined
crystal structures. The crystals of paracetamol are more irregular in size and
shape than the ibuprofen crystals. The paracetamol crystals are essentially
cuboid and larger than the ibuprofen crystals which are needle shaped. In
Figures 3 and 4 the paracetamol is labelled as P, whereas the ibuprofen is



extruded mass of racem c ibuprofen and excess

paracet anol fornmed by 15 nelting the ibuprofen but not
t he paracetanol are shown in Figures 3 to 6,
respectively. The crystal structures were detern ned
using a scanning electron mcroscope (SEM. It is
clear fromFigures 3, 4 and 5 that paracetanol and

i buprof en have defined 20 cryé{’al structures. The

crystals of paracetanol are nore irregular in size and
shagabelladmst dn iconisaslt the enygial atrgcturﬁwef {her salidifiedoextruded melt

YD SR A o SARB 4485 i

Fi g) ebo8s &gl paracktanpa renysiala (i) an&ceé.sabballyenﬂsmmt Pbound fogether

coneraeptotil ARG SoRfnd ik of kDBRITL S0l i 1) oa

axt ruded nelt cont ai ning an excess anount of

: iGN and conpressability of .

pharnaceutlcal conposi tion of the present invention
ared with a dry blend fornulation io Tablets

1@0 ApletsgorPRUYRY cram'srlbmnfearﬁnqoaamtaammm é's' and 18

17 3p e¥8fof ’Bﬁﬂ n as

out | i ﬁeeﬁﬁl n Tabl fer%r ul% &{Taggx éqm%ﬂ%?anpl e 18
(melt extrusion) (dry blend) %by wt ng %by wt ng
Racegpp 4 buprofen 30.3 200 30.3 200 Paracetanmol 49.3

325 325 Croscarnellose sodium4.6 30 4.6 30
Amhydrous colloidal silicon 0.3 2 0.3 2 dioxide
Exampile 17 Example 18 -
(melt extrusion) (dry blend)
% by wt mg % by wt mg
Racemic ibuprofen 30.3 200 30.3 200
Paracetamol 493 325 48.3 325
Croscarmellose sodium 4.6 30 4.6 30
Anhydrous  colloidal  silicon 0.3 2 0.3 2
dioxide
Magnesium stearate 04 3 0.4 3
Microcrystalline cellulose 15.1 100 151 | 100
15

The tablets of Example 17 were formed by the melt extrusion process as
described in Examples 1a and 1b. The tablets of Example 18 were formed
from a dry blend of the components as listed in Table 3. In particular, the raw
materials were sieved via a 16 mesh screen, apart from the anhydrous
20 colloidal silicon dioxide which was passed through a 30 mesh screen, and dry
blended together for 15 minutes on a tumble blender. The powder blend was
then compressed on a Manesty F3 single punch tablet press using




Magnesi um stearate 0.4 3 0.4 3 Mcrocrystalline
cellulose 15.1 100 15.1 100 15 The tablets of Exanple
17 were fornmed by the nelt extrusion process as
described in Exanples Ia and 1b. The tabl ets of
Exanple 18 were forned froma dry blend of the
conponents as listed in Table 3 In particular, the
raw materials were sieved via*d 16 nesh screen, apart
fromthe anthrous 20 colloidal silicon dioxide whic

was q@as@z_fwnﬂ 1% A %8 sumragiet fealiag do adtakley weigh) cafrﬁﬁé'dng The
t ogg.ﬁ Qﬁl&'ﬁa ﬂv\?gisgls ec%nQEteﬂcg HH@ Eﬁmpéc? ﬁ/@ﬁrleve—r 14 ggstlckmg to the

n co
S| ngauemurmhes duting crpmp@ssmm The MMU@MMWU $0 camppress.

X 8 mmcaplet tooling to a tablet weight of 660 ng.

The mxture exhibited a sticky consistency and showed .

s ghnlcentrast, tie farmuildtiog dfoExdnmlet‘leTbtsatdetmledhasTahleimg:spla'yed

[ Coprart ot R [ &rndit sl phe Yy GER porkeress.

I n Wdﬁ Podsitsle 1p! rapetie ramltélﬂé&mélmrmmw@ tzarst&htecsf 100,000
non- sthl cky) and was easiér to conpress. It was

pos§?'B'P§Re(5 PHh the rotary tabletting machine at a
fast rate of 100,000 tablets per hour. io The
crushing strength of the tablets from Exar%pl es 17 and

s vide Grusling sirength of dhe tabiats roRLEXATERIES i7cand 48 was mgasured
str WH&OW tﬁé‘%lérﬁ&hé‘é! MashiRg 48R Tgthbﬁhéﬁﬁtﬁettﬁﬁiet was broken

not ori sed | a Schluni ger” 6D | et Tester

cr usigtwigen &her @wgzrﬁeﬂ Jaws @é@sﬁemumse& Bla W@n&ﬁ%ﬂmh@ushmg

t abI r o
to a haéde g‘gﬁﬁg o‘f'%é‘ av\g}gg oF Séfh@g%gie? AN 599?%‘7 crushing
vver @tremsths@rmpoadsi tczsamc@ersteblet)n ghe jawe of &te Tablep Jester were

5
or 8hat SBfhrica el D TR or 24, 28 iz ol sl iAdRiferk

crushing strength of 6.9 to 7.1 kP (average of 7.0

kP) . b f

t e TP, ERRER o EXfrbE oF e S R Pt Rty b B5ods”Plotted 2

20 Zrizshinty étearmtiagB68ftoZ. 7 kRF{}averﬁQe of 24LkR)s Wiesreas, tthatablets of

t hatE;a%ep!gq btfo%e%r# Sthg Sdery bl Qaf o'hrgltegea E)I%g]'l%b stn%ngth of 2.0 to

20 3.2 kP (average of 2.7 kP).

The results demonstrate that the melt gfanules used to form the tablets of
Example 17 exhibit improved flow characteristics and are easier to compress
than the racemic ibuprofen and paracetamol dry blend formulation of Example

25 18. Moreover, the tablets formed by the melt extrusion process (Example 17)
are significantly more robust and harder than corresponding tablets formed
from a dry blend mixture (Example 18). Consequently, the tablets of Example
17 are more suited to withstand the rigours of the manufacturing process (i.e.
film or sugar coating, packaging etc).

30



Exanpl e 17 exhibit inproved flow characteristics and
are easier to conpress than the racem c ibuprofen and
paracetanol dry blend fornul ati on of Exanple 25 18.

Mor eover, the tablets formed by the nelt extrusion
process (Exanple 17) are significantly nore robust
and harder than correspondi ng Y blets fornmed froma
dry blend m xture (Exanple 18). Consequently, the

t abl ts of Exanple 17 are nore suited to withstand
the ¢/YB8rs of the manufacturing process (i.e. film
or sugar coati ng, packaglng etc). 30 47 dainms 1. A

process for produci ng granul ar conposjtion
conpti siBrogeps farare ty:mﬁ a gEUlas; GNeRPSIHON. CQyPRAiRiNG 8 plurality of

ncl udi l5 _
(RE 5 SInaeu geilelnaiing T AT Maory o

st eps of(NSAH)) dnst Mragetamnb lthe progess corpprisingihegteps of:
nolten NSAID free acid and paracetanol, optionally
with one or nore excipients; and (b) forrri ng the nelt
m xt ur e (@nt dosuihg i Medtdmirtire by mixingsa molien NSAID free acid and -

L2 med | o _ ; .
P acet anol Aenedarmol gfidiiefl bt Aip R fdrH SriBlerie: ol
gr eat er (bharfoming theelt eiktare into goiidifiel MéRg@nulesesent

inthe solidified nelt granules. 15 3. A process as
aimed. inclaiml or 2 wherein the ratio by wei ght

of ar acpivesss a clali M élaint hwmc&m the ivveid;hﬂaf paracetamol in the

| .S t th
Bt ocess SSUTHA TRICERIEE 4 GrestahDRa I S4Bl f e welght of NSAID

wei ght  @iresc? iihe FoRINEPMeIrAitAsd) i n the sol i dified
melt granules is greater than or equal to 2:1 and

| ess than or equal to 3:1. 5. A process as.clained in
Y ?neﬁpﬁsrédéﬁs PAsC ERMhEL irt |chiniB1 Wes SAturbiRCthe ratio by weight of

par acet anol present 1 n an anpunt of greater t han or

equal t @amﬁiamol tasNGAIDyin thengolidified 'F‘ﬁBrQréii'Uléﬁu%lanéef than or
80% by ‘é’ﬁhgﬁb 10%.4t he solidified nelt

4. A process as claimed in claim 3 wherein the ratio by weiht of
20 paracetamol to NSAID in the solidified melt granules is greater than or
equal to 2:1 and less than or equal to 3:1.

5. A process as claimed in any one of the preceding claims wherein the

paracetamol is present in an amount of greater than or equal to 40% by

25 weight and less than or equal to 80% by weight of the solidified melt
granules based on the total weight of the solidified melt granules.

8. A process as claimed in any one of the preceding claims wherein the

NSAID is present in an amount of greater than or equal to 20% by weight

30 and less than or equal to 45% by weight of the solidified melt granules,
based on the total weight of the solidified melt granules.



granul es based on the total weight of the solidified
melt granules. 6. A process as clainmed in any one of
the preceding clainms wherein the NSAIDis present in
an anount of greater than or equal to 20% by wei ght
30 and |l ess than or equal to 45% by wei ght of the
solidified nelt granules, bas on the total weight
of the solidified nelt granules. 48 7. A process as

cl ai msd in any one of the preceding clains, where :
Che.7- NSAl BIOgPEe g cqiaimed InANY, O Of dhe PREGERING Eiaims wherein the

thureNs%Pal éﬁ@.ﬁfu@,&nshén ifBHe MblERKknpee of the

- preceding c erei'n the 5 paracetanol does not
meft during formation of the nelt m xture.

Pr OGESS pad

S R AR S0 s B g
iBr opi onparagetaimol .does not melt dudng:fosmation bﬁﬂhmelt mbaurel m

9 wherein the 2-aryl propionic acid conprises racemc

I buprofen or S(+)- ibuprofen. 11. A process as clai ned

in @y énprotkss s cﬂammdcihmmycbm b thé precedirigh elaires wherein the
m xture,j {Dﬁrrred.&?é)rre I ex a@in .a mxlture

conpr | SNENPHESES Eoriprises & 4 atyl pIobiShie 888! ol an
optional Iy one or nore excipients. 12. A process as
clained. in any one of t prece in the ' .,
o 0. nf PIHES <39 GTAIEEd; i, GaCs 9 dRhered e (gL AlpRENio acld

by cool ichghptises m%binwmmr@. ort S{+}-apiiprafern! i di fl ed nelt
and conmm nutlng the solidified nelt to formthe 20

solidified nelt granules. 13 A process as clained in

any 140 Arob8es 4 BERFENA oy neTor PREPRESIIAG 21aNRb Wherein the melt
m xture i n step (a) conprisSes the AlD free acid

par acet aguradisdormed: by malteaxtrdingoa midure comprising fie NSAID free
gr OCeSS 48[ Pét%'cﬂﬁ%dl Bn§ batidh oWE%rr?ﬁ&e'éQ&plents »

i sint egrat ng agent 1S " pres in an anount
greater than or equal to 1 wt%to | ess than or equal

to .

Cot g? Wi ﬁrﬁ{:eéé?s (fslﬁtﬂégfofl a@? TDHE é:ti tl‘ﬁ @%S%@ﬁ %i%!?lﬁg viierdif the melt
mlxture is formed into solidified melt granules by coollng the melt mixture
to form a solidified melt and comminuting the solidified melt to form the

20 solidified melt granules. '

13. A process as claimed in any one of the preceding claims wherein the melt
mixture in step (a) comprises the NSAID free acid, paracetamol and a
disintegrating agent.

25
14. A process as claimed in claim 13 wherein the disintegrating agent is
present in an amount of greater than or equal to 1 wi% to less than or
equal to 20 wt% of the solidified mel granules based on the total weight
of the solidified melt granules.
30

15. A process as claimed in any one of the preceding claims further ihcluding
the step of compressing the granular composition fo form a non-
effervescent compressed tablet.



30 15. A process as clainmed in any one of the
preceding clainms further including the step of
conpressing the granul ar conposition to forma non-

ef fervescent conpressed tablet. 49 16. A granul ar
conposition conprising a plurality of solidified nelt
granul es conprising a NSAID frgg acid as defined in
any one of claims 1 to 14, paracetanol and optionally
one or nore excipients as defined in any one 5 of
claims 1 to 14. 17. A granul ar conposition as clai ned

In dbai W dranwaeceinpositien veinphisingfa plasalite of amlﬁemnbh%mnules

solidified nelt S is.,grea han or
the e bomprng Bl fRetrid o8 deiaed i1 AoV RN PLURITS 1 to 14,

granul egarabetah?ol afid ©pBGHHIF oreBFASIe! dxibiéts %Qieﬁﬁéd ihany one
claiml1lb or 17 wherein the ratio by weight of

* Bar acet 8h@RIMST lS-D in the solidified melt granules

is greater than or equal to-1.5:1. is 19. A granul ar

-conposition as clained in any one of clains 16 to. 18

wherl@i nA giapulastdompogitioni aghclabmegdn claimah® IwhaseRsthepwsight of
in the I
equal tg%c%éahkogﬂ] {G@Séon iﬁ%&éﬁ?&l?@ahﬁls@ |§§Ie%§e|12tgéﬁ‘ R?'équal to the
gr anul aweightpbNEAID presenichdheredlidifiedamgit granutefs. cl ai ns

6 to-19 wherein 20 the paracetanol is present in an

nount of greater than or equal to 40% by weight and’

| es 48t hArgranulagcerhpdsitidd0asé blplmai phélaiof 16 loe 13 obvheteini thd ratio by -

| b d
Sol i i £ ke pa eI NSai8 &%ﬁ?}%ﬁ"wﬁfﬁ&gﬂqlﬁis greater
as cl ai tres driegaaptoan®1of clains 16 to 20 wherein 25

the NSAID is present in an anmount of greater than or
equal to 20% by weight and |l ess than or equal to 45%

18y We ghtgrﬁﬁulhh@orﬁﬁddmﬂnfasﬁ&aﬁﬁﬁ%d in #Hyoend @ﬁcla:ﬁi&sﬁit@ﬂs wherein

the tot wel gh he SO|IdIer nme
A gr anuahsr SY"?!QS% of sSPRIPSF AP . Elﬁfglﬁ '“ofth%lsé’i' ed melt
16 to Z%ram%% ﬂrea@ th&P ol td 2qdadiﬁb§s SHaA B RBaPto: 1.
obt ai nabl e byfu y nelting the NSAID free
20. A granular composition as claimed in any one of claims 16 to 19 wherein -
20 the paracetamol is present in an amount of greater than or equal to 40%
by weight and less than or equal to 80% by weight of the solidified melt
granules based on the total weight of the solidified melt granules.

21. A granular composition as claimed in any one of claims 16 to 20 wherein
25 "~ the NSAID is present in an amount of greater than or equal to 20% by
weight and less than or equal to 45% by weight of the solidified melt

granules, based on the total weight of the solidified melt granules.

22. A granular composition as claimed in any one of claims 16 to 21 wherein
30 the solidified melt granules are obtainable by fully melting the NSAID free
acid.



acid. 50 23. A granular conposition as clainmed in any
one of clainms 16 to 22 wherein the NSAID free acid
conprises a 2-aryl propionic acid. 24. A granul ar
conposition as clainmed in any one of clains 16 to 23
wherein 5 the 2-aryl propionic acid conprises racemc
i buprofen or S(+)- ibuprofen. 5. A granul ar
conposition as clainmed in any She of clains 16 to 24
wherein the solidified nelt granules conprise a NSAl D

Al
f r ee>hciAdgrapilan semangiiiomas claimed & fnveRfieaeh siaimegthto 24 gherein
26. A j Lion. j ORIl M 25
abier of n TR FRORER qorifhedd a2 BhBopiinde. T 2o

anmount of greater than or equal to 1 wt%to less than
or % of . .the splidified nelt cgr.anu

| 2 .
sl oft SRatEs EambOsion A SBImed b B 3T bt SRR 1€ o 23 wherein

@ anul eshe 3-ary] propfloié Atk RMpHEED Afdehii®BUPRIIBH bES(H- Muprofen.
plurality of solidified nmelt granules obtainable by

the process as defined in any one of clains | to 14.

28. pha ' . ition.c 1.S] ' .
dos 25" PERAREBY ST BoafioBE Bahad i AP oA b Hafie 8 1o, 24 wherein
def i ned thensélllificdmReldfranRisrodnilisé @ NSAIBee Acid, paracetamol and
phar maceucﬁi.c@ﬂ guon'posi ion as claimed in claim28

wher ei n &HINEIQ "QMBQe form conprises a solid unit

osage form particularly a conpressed tablet. 25 30.

A pharmaceuti cal conposition as clained in claim28 or

29 \#fer & granblar compositios ag elairoedhin alainh 8P vdwareini the slisintegrating

extra-gr r t i
corposi Co8! B EFaT R EN sty of BORETRBRr et 19,1 % to less
30 dosadfear or equabtp20 W% ¢fthé solidifiétlmielt grariuiés based bre the total
granul ar, . Siti. as on the total weight of the
uni t do&%éﬁggﬂm S%I%I?ieg m§F granules.
15

27. A granular composition comprising a plurality of solidified melt granules

obtainable by the process as defined in any one of claims 1 fo 14.

28. A pharmaceutical composition comprising a unit dosage form comprising
20 a granular composition as defined in any one of claims 16 to 27.

29. A phamaceutical composition as claimed in claim 28 wherein the unit
dosage form comprises a solid unit dosage form, particularly a
compressed tablet. '

25
30. A phammaceutical composition as claimed in claim 28 or 29 wherein the
unit dosage form further comprises an extra-granular component.
31. A phammaceutical composition as claimed in claim 30 wherein the unit
30 dosage form comprises 60 to 99.5% by weight of the granular

composition based on the total weight of the unit dosage form.



32. A pharmaceutical conposition as clained in claim
30 or 31 wherein the unit dosage formconprises 0.5 to
40% by wei ght of the extra-granular conponent based
on the total weight of the unit dosage form 5 33. A
pharmaceuti cal conposition as clainmed in any one of
clainms 28 to 32 wherein the exira-granul ar conponent

i ncl udes one or nore excipients selected froma
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ubr s PrafiacBGE bomBadticn 2P Y58 0 A" ob o4 hagein the
Id n any ?net dmisa@éla atjrn'lscéiﬁ?rﬁ@m5 tibmol}bebyewl anghhelf:tﬁu éxtra—granular
osage formincludes a fu er co i ca

sotive eppPhetiAEsd of tholold] Seidht o RiniCe esie faan.

defined in any one of clainms 16 to 27 or

phar raceut i cal corrpj)snl on_as definéd in any one
S aidds Pephaymageytical campesjtion as wiaimed Az angene of ciaims 28 1o 32

gr anul aWh‘éF&mQﬁé kA ﬁféqﬁﬁbdeﬂt MoluddaCord é’g rﬁbl’ésexclplents

16 to 27 or phar maceuti cal ‘conposition as

in any §ﬁl§ct9d feomyp dijuerd, a sudactant; a wicking agent@ndalubncant
treatment of pain and/or inflammtion and/or fever. 20
37. A nethod of treating pain and/er inflammation .
and/d Acpharmaceyticak compositiori as ctaimed dn any rameudfaclaims 28 to 33

920! WGB3 b TR AR LR Pehasd Sy seve

of claiimgr&entto 34 to a mammmal in need thereof. 25
38. Use of a granular conposition as defined in any
one of clains 16 to 27 or a pharnmaceuti cal

COI’Y@GSI A gnanalar defrposition rasadefin@deinodnyc baé ' dl&imso184o 27 or a
s o PIRTASRGHHSorgE Se SABRS 4 8oy o2 ik o 54 for
ol ten h&‘\hﬁnédieheam d for nodifying the
conpressibility of paracetanol.
~36. A granular composition as defined in any one of claims 16 to 27 or a
phannaceutical composition as defined in any one of claims 28 to 34 for
use in the treatment of pain andlbr inflammation ahdlor faver.
20
37. A method of treating pain and/or inflammation and/or fever comprising
administering & granular composition. as defined in any one of claims 18
to 27 or a pharmaceutical composition as defined in any one of claims 28
to 34 to a mammal in need thereof.
25
38. Use of a granular composition as defined in any one of claims 16 to 27 or
_ a pharmaceutical composition as defined in any one of claims 28 to 34 in
the manufacture of a medicament for {reating pain and/or inﬂammation.
and/or fever. |
"30
39. Use of a molten NSAID free acid for modifying the compressibility of
paracetamol. |



