COVPOSI 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 widely used class of nedi canents.
They are a well defined group of conpoungs and include phenyl propionic

aci ds such as ibuprofen, naproxen, ketoprofen and flurbiprofen. They are
primarily used for thetreatnent of one or nore of pain, 10 inflamration
and fever, for exanpl e cheusmatror doardti3rid iasysaan kybosikngerspandyl iti s,
osteoarthritis, post-operative pain, postpartum pain and soft tissue
injuries. NSAIDs are generally acidic and substantially insoluble drugs.
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qui ckly, a majBY'95% obl em occurs with ibuprofen and other NSAIDs as they may
need to be adm nistered in relatively high doses, e.g. up to 800 ng per
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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 adapted fo disintegrate quickly in the gastro-

mtestinal fract HMowever, as many of the NSAIDs are acoidic drugs,
accordingly, absorption can be a problem in the acidic conditions encountered
it the stomach. Furthermore, although the literature has proposed many
30 formulations adapted to disintegrate quickly, a major problem occurs with
ihuprofen and other NSAIDs as they may need o be administered in relatively

high doses, e.g. up to 800 mg per unit dose. Thus, there is a problem to



obt ai ning i buprofen powder that flows easily and has inproved storage and
formul ation properties for direct tabletting. It is said that hardening
nolten ibuprofen is extrenely problematic as the nolten ibuprofen that
congeal s at about 74.8C becones oily and viscous as it cools, tends to be
under -cool ed 20 and can be transfornmed ipto a crystalline state only very
slowy. In accordance with EP 362728, it is proposed that ibuprofen
particles are obtained through the solidification of nolten ibuprofen on a
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addi tional excipients prior to tabletting. 3 European Patent Application
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tablettabi e graaelLunGRRId phd@gg! brcfbuf WRhaAB appropriate disintegration
characteristics to ensure rapid release of the drug from the formulation and
10 also appropriate dissolufion characteristics. Another significant problem that
must be overcome is to ensure that the composition is capable of being
compressed with standard tabletting machinery without sticking to the punches

of the tabletting machine.

15 European Patent Application No. 362728 (1990) relates to a procedure for
obtaining ibuprofen powder that flows easily and has improved storage and
formulation properties for direct tabletting. It is said that hardening molten
ibuprofen is extremely problematic as the molteh ibuprofen that congeals at
about 74.8°C becomes oily and viscous as it cools, tends to be under—céo[ed |

20  and can be transformed into a crystalline state only very slowly. In accordanée
with EP 3862728, it is proposed that ibuprofen particles are obtained through
the solidification of molten ibuprofen on a contact cooler (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

2% cooler. The seed can also be added to the roller in particle form or worked into
the molten product, 1t is said that any process to prepare molten buprofen can
be used o mant
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particuiar 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 tbuprofen powder

produced by the process reguires to be mixed with a significant number of

additional excipients prior o tabletiing.



active conmpound having a |ow nelting point and necessary tablet auxiliaries
at 5 elevated tenperature to give a honbgeneous non-aggl uti nating extrudate
which is then comm nuted to give tablettable granules. By neans of the

m xi ng and kneadi ng el enents of the extruder, the m xture is conpacted to
give an extrudate at a tenperature at which a part of the active conpound
is nmelted. The extrudate is pressed throﬁgh a perforated plate to give thin
strands of 0.3- io 2.0 nmdianmeter and conm nuted after cooling to the
desired particle size of the granules. The granul es thus obtained can

i mredi ately be subjected to tabletting, only a lubricant being required:
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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 NGAIDs.



20 associated with processes for producing solid dosage forns of

paracet anol. Mreover, paracetanol is typically admnistered in relatively
hi gh doses e.g. up to 500 ng per unit dose. Thus, there is also a problem
to provide a dosage form which includes the paracetanol together with

exci pients useful to fornmulate the tablef into the dosage formand al so
exci pients useful to ensure 25 rapid disintegration, but not to provide a
tablet that is too Iarge for patient consunption or cannot be produced
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di ssol ution propérti &8s s provide accordi ng I rst-aspect the
present i nvenwitoproviding desra dpsagsefosmi(be. twlaﬂ@onﬁagmm paragealagolconposi ti on
conpr|5|n? a plurality of solidified nelt granules including a :
non-steroiflal anti-i nfl ammat ory drug (NSAI D) and 15 paracetanol, the
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20 Such a propessembl heior abetaregrebsiohan®l naddlidr desadehforpr. chgisallgf tHehe
present | nven})ldr%cetamol is subjected to a wet granulation process to produce a granular
15 form of paracetamol which is subsequently mixed with additional tabletting |
excipients and the resultant mixture compressed to form tablets. Alternatively,
-direct compression forms of paracetamol, which have typically been subjected
to a pre-treatment process, may be obtained from specialist suppliers. These
pre-treatment requirements typically increase the complexity and ‘cost
20 associated with processes for producing solid dosage forms of paracetamol.
Moreover; paracetamol is typically administered in relatively high doses e.g. up
to 500 mg per unit dose. Thus, there is also a problem to provide a dosage
form which includes the paracetamol fogether 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
ranufacturing process. Sultably, this problem s typleally magnified when
paracetamol is combined with another pharmaceutically active agent (i.e. an
NSAID) which may also be administered in a refatively high dose.
30
T

he present invention seeks o provide a process for the manufacture of a

composition comprising both paracetamol and a NSAID which overcomes at



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 solidified nelt gran oir:3s. ne piLity seiidthci nmeft ran nice may be
tbrrned by conminuting the solidified nelt. 30Unexpectedly, the granul ar
conposi tion obtainable by the process of the present invention typicaliy
exhibits inproved flew characteristics and it is readily conpressible,
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be taken directly, wi thout pre-treatnent, froma bul k production process.
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solid dosage form or al ati'on, thus allow ng smaller dosage
forns to be produced 25 containing a relatively high concentration of NSAI D
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such pharmmceutical conpositions typically exhibit an unexpectedly high
evel 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 form a
solidified melt and the solidified melf is formed into a plurality of solidified melt
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comminuting the solidified melt.

30  Unexpectedly, the granular composition obtainable by the process of the
preseni invention iypically exhibits improved flow characieristics and i s

readily compressible, unlike untreated paracetamoi. Suitably, the granuiar



7 of the NSAID and paracetanol dissolved in the aqueous nmedi um after
relatively short periods of tine. Thus the process of the present invention
typically provides advantages in 5 processi ng NSAl Ds and paracet anol ,

i nproved patient conpliance, inproved hardness of solid dosage forns with
desirabl e disintegration and di ssol utiongproperties, and a |owering of the
overal | costs of tablets formed from NSAl Ds and paracetam)l io In the
process of the present |nvent| on the NSAID free acid is nelted. Thus the
terns "nelt" an as used Al D free Cld must
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acids; (3) the ferrarnic aci 9 g4[) t he bi phenyl carboxylic acid g
oXi cans. compression forms of paracetamol in the ] process of the present invention, the

t he

15 paracetamol may be taken directly, without pre-treatment, from a bulk
production process. Suitably, the process of the present invention may permit
‘a reduction in the overall costs and provide a less complex manufacturing
process for producing solid dosage forms ceontaining a NSAID and
paracetamol. |

20
Further advantages of the granular composition obtainable by the process of
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
30 granular composition obtainable from the process of the present invention
have valuable disintegrating properties. Moreover, the dissolution results of

such pharmaceutical compositions typically exhibit an unexpectedly high level



10Sui tabl e propionic acids for use herein include, but are not limted to,

i bupr of en, naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen,

ket opr of en, i ndoprofen, pirprofen, carprofen, oxaprozin, prapoprofen,

m ropr of en, tioxaprofen, suprofen, almnoprofen, tiaprofenic acid,
fluprofen, and bucl oxic acid. Preferred nmenbers of the propionic acid group
i ncl ude 15i bupr of en, naproxen, flurbiprofen, fenoprofen, ketoproféen and
fenbufen, especially ibuprofen. Suitably acetic acids for use herein

i ncl ude, but n W t ad j N i g?%, t .n
zonepi rac, di @flr g‘?eeﬂ%%%‘lbf ghghpéﬁgﬁ%‘ﬁ%?%é%ﬂc%ﬁl ol Zﬁgc? [ Eﬁeﬁg@%‘s%ﬁ%@rpac,
furof enac, ti ogpdtivaly,sherigenetisiof tmeacenetacin, fentiazac, clidanac and

oxi pinac. Preferred nmenbers of the acetic acid group include tolnetin
sodi um zonepi nac sodi um sulindac and i ndonet hacin. The fenam c acids for

use herein inthyglehe Briceds ®ftaé Presark eavartion npdiealyrpovitiesagivhntags! wf enami ¢
acid, flufenamc acid, niflum.c acid and,tol f%pga' c .aci d., Preferred nmenbers

of the fenani BrogesangNSAYDS RAA RAERGRABRla IRIOK ient qomRligPERAERroNSdaci d.

The bi phenyl carboxyd b safl d8sdRr ruse R8T 8EArbne biddeegBbbn avg Medoidinl ted
to, 30diflunisal and flufenisal. 9 The oxicans for use.herein include, but

are not |im tewpediesnandailewaiingpf tiri everm!l aaftoef BRipts farmadlam MEAKS, r ed
menbers of thij URilt] ude piroxi camand mel oxi cam 5Suitably, the
NSAI Ds for uséﬁ(lj E&%he ag{rEg'Sent invention typically exhibit |Isornerism
Suitably, ail stereoiseners, dia.stereoisoners, enantioners and-m xtures

therefore, .in i 1.C..M . t-he
scope of the ﬁ@geom%él’sg\%gn%%%béﬁtaﬁ\%ﬁwpgﬁl}%ngﬁeﬁ %P?ﬁ?a@%ﬁ%)(?%ﬁgﬂ for
uset! n It heI pr dzmmss"lmﬁtt” tanel oradeehtas nyehhemin, anean fiee NIDofiee s owist .
particularly 2-aryl..pro ni.c .acy.ds, i : _ 0 i ds.
H ghly prefer Féeit pe?ig‘%f ofﬁ,hg ciags!eg%c ngggiﬁﬁag‘f]hx%ﬁ@%}?ﬁ‘?%i%{ gféeré} 5&6’%‘& of en
and 15 ket opr ebmpositiai.t Pesfemblyy thacRSIMD nfreg uaokd ianflilif( mpiteed nduminigother s
thereof. More preferre 2-a%%lP pr o[EliPon'.c acids include flurbiprofen and

i bupr of en, paPlTRAALAN QJ theGIARUAT GOPEFIAN- ang S(+)- enantioners t her eof..

Even noregreferred 2-aryl propionic acids include racemc flurbiprofen and
racem c i buprofen, especially race,gj c i bupraofen

By the term “NSAID free acid” we mean that the NSAID includes an acidic
" group which is not derivatised for example by the formation of a salt. Thus, the
term “NSAID free acid” includes NSAIDs which include non-derivatised
carboxylic acid groups per se (e.g. the propionic acids) and/or NSAIDs which
20  include non-derivatised acidic enol groups (e.g. oxicams).  will be appreciated
by those skilled in the art that a NSAID in the f_orm 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 meiting any
NSAID free ac'id) are not embraced by the process of the present invention,
25  Preferably, the melt mixture is formed by melting NSAID free acids only.
SLJitablyi the melt granules obtained by the process of the present invention

. - - ~ - r
ars maonmdinils fron oF MOAHTY anlioe
cRE Wranaaiiinoiny 100 R0 Pl SBAb L.

The invention allows the formation of a granular component comprising 2
30 variety of NSAIDs, in particular NSAIDs which preferentiaily inhibit Cox-1.



20 Preferred NSAIDs for use in the invention have relatively |ow nelting
points so that the nelting process does not use significant anpunts of
energy, which thus reduces production costs. As stated above, a favoured
cl ass of compounds are the 2-aryl propionic acids which are generally
substantial ly 25i nsol ubl e and have poor gaste properties. Thus, typical
melting points of the lownelting NSAIDs fall within the range of 30 to
300C. Preferred NSAIDs have us 30-200C (such as rat.crii is naproxan, n,

F1 ur b prof en, SHrL% g aporn ot pHiohagrbERgh it fhanhtel BehaRag " ©

racer ni c i bupfrofrethe (oMt eatpgirias; 75- 77" C), S(+)-i buprofen (nelting point
5254C) and racem c ketoprofen (nmelting point 96C)). Preferred | ownelting
NSAlI Ds are naproxen, ketoprofen, flurbiprofen, ibuprofen. Preferably the

10 NSAID is it hpefRépBhicacidacem ¢ m xture or an enantioner (especially
the S(+)-enantioners) thereof. The invention is especially adapted for an

i bupr of en Fedi@anBftacetnaciderm 5 "i buprof en medi canent” preferably incl udes
racem c i buprefien; F)eidsoupr of en.” Most advant ageous results are

obt ai ned wit h%r)actg%qgn%;&)ﬁ%% en inits free acid formwhich has a high
dosage conbi néd) wihetbiphmanylosdioxplid aqigs;properties. Suitably, the granul ar
conposition a?g tﬁ)‘ Fgﬂ?éfatmsgranu' es may conprise one or nore different NSAIDs
as defined her€in referably, however, the granul ar conposition and the
melt granul es conprise a single NSAID. Mst preferably, the granular

conposi ti and: es..C ryse. a:si e NS i i e
enant i omegirac ggjluﬁggr Hggspﬁ%ﬁ’# gdg:lrgﬁl iormgx u!lr]éergfn. é'.%i +) l3‘|Il\dbupt)ér30 dgn%;&l §qé'r 15
raceni ¢ i bupr éupnofen) ynapvoxemv erenozaprdiescr ilbedbrbfenei fexfopesfent hienbuianul ar

conposition (i.ge. the melt granul es r a_pharnaceut] . CO ! f or med
t heref rom may RFF‘?@MB% OHEOB‘%f%I’ &k r?ﬁéﬂer C%Wi?@be&%é@%\ny ﬁ?ﬁ#&"@ﬁem sin
addition to Emrdwbhﬂ, aia?damareapelummén, Mﬁvwﬂof,enatibbgiﬁérluc perctd, effuperdfeg ?nul a&
conposition (i.e. the nelt apules) or a p maceut i cal .conposi.ti,on forne
50 Ther of rom 1G] RASIAGS b BIHrsHanethedl (B8 RHRobR Sef P HRcRdifeally
active agent s,pufsfenpr edmbrd, Y flarbiirolghe RRébfas debprgeh hanei fendofdn,
paracetanol. Suitably, when the NSAID free acid is nelted a liquid is

formed. Parac@SBABRINBURREEN nelting point of 169 to 172 C and dependi ng on
the NSAID free acid

Suitably acetic acids for use herein inciude, but are not limited to,
indomethacin, sulindac, tolmetin, zomepiraec, diclofenac, fenchlofenac,
26 alchlofenac, ibufenac, isoxepac, furcfenac, 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 fo, mefenamic
25  acid, meclofenamic acid, flufenamic acid, niflumic acid and foifenamic acid.
Preferred members of the fenamic acid group include mefenamic acid and
The biphenylcarboxylic acids for use herein include, but are not limited o,

30 diflunisal and flufenisal.



enpl oyed and the process operating conditions, the paracetanol may
partially or fully nolt Proterab!y, paracetanol essential does not nelt
during formation of the granul ar conposition. Suitably, the paracetant,, |
may partially dissolve within the nolten 30 NSAID free acid; however the
majority of the paracetanol is typicallyydispersed within the nolten NSAI D
free acid. Thus, the NSAID free acid nolts and forns a nelt phase  having

t he paracetanol and ot her optional excipients contained 11 therein. On
cooling the nolten NSAID free acid and paracetanol m xtyre, the NSAI D
typical ly forhie PXEMS rﬁ@fo%ecfﬂﬁ@mamq?%' 1o Pl 1‘5Ht§§eF%mﬁ?P’%crﬂ"bbes or
coats the parﬁi%ﬁ&ﬁ?' sudd¥ean0lisdidanedprBdted aderiBerdi bi aids droest Indiudat o a
granule that Is suitable for conpressing directly into a pharnmaceuti cal
dosage 5 for np¥@didanving mealoticasn.et ti ng exci pients. In other words, the NSAID
free acid at ieast in pad loses its crystallinity and acts as a c;;(rier
for the paracetanol Preferably, when the NSAID free acid is fully nelted,

t he mol t ens NSBLatly,etheaadiBARs dwolsaginf drererraseitngivenientiypigalls ehiie,
namely a single continuous, crystalline solid phase L e they li ne
structure of CHECNSA ﬁl‘f!f)wot%l %%{%dri\%}@r't?' U*ptdgﬁﬁP%gé’ga%Al‘ D’ﬁ&i?@g@%a&!dr{f f er ent
crystalline shiigiesrtaersldres inchgingcaoemid mndecanpf the NBAIDR aNsanracedon! vy
partially nelte vvhereO&rg’e crgstal | i pe structure of .the nelted NSAID is

i nterrupted bg?y SGRBR IS RESREANS™PHus providing that the NSAID does not
have a single crystalline structure as the crystalline structure of the

solidified nelted NSAID is, djffere e.qg. particle size) than the
15cryst al FPneAsight pregerpyd &lﬂ%quelgé&@ﬁ %_r g it pﬂgcga%h%t]:@ﬁenpresent
“solidified nplbngspamr @8 proFiohic aildRNphdisulbay Rtylptopbricraids, rebeeallyNSAl D
free acid and paracetanol, optionally wth one or nore tabletting

exci pi ents, ca@diiienyl Rrepienicaifisisr at ure” bel ow the nel ting point of the 20

NSAI D and forming the solid mass into granul es. The granul ar conposition

conprises a plurality of such granul es. . .
Highly preferred propionic acids include naproxen, flurbiprofen, ibuprofen and

15 ketoprofen, particularly racemic mixtures and S(+)- enantiomers thereof. More
preferred 2-aryl propionic acids include flurbiprofen and ibuprofen, particularly
racemic mixtures and S(+j— enantiomers thereof. Even more preferred 2-aryi
propionic acids include racemic flurbiprofen and racemic ibuprc_:fen, especially
racemic ibuprofen.

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

25 insoluble and have poor taste properties. Thus, typical meiting points of the low
melting NSAIDs fall withint the range of 30 to 300°C. Preferred NSAIDs have
meiting poinis in the range 30-200°C {(such as racemic naproxen, melting point
186°C), more preferably 30-160°C, further preferably 40-1 20°C {such as
racemic flurbiprofen, melting point 114°C), most praferably 40-100°C (such as

30 racemic ibuprofen {(melting point 75-77°C), S(+)-tbuproten (melting point 52-
54°C) and racemic ketoprofen (meiting poini 86°C)).  Preferred low-meiting
NSAIDs are naproxen, ketoprofen, flurbiprofen, ibuprofen. Preferably the



Unexpectedly, if the NSAID free acid is fully nelted during the preparation
of the granular conposition, then a resulting pharnmaceutical conposition
(i.e. a 25 solid dosage forn) formed fromthe granul ar conposition
typically exhibits an inproved dissolution and solubility profile in
conparison to a conparabl e pharmaceuticab conf. rtft m&irict of the NSPAfl
free acid. In this respect, a pharmaceutical conposition fornmed froma
granul ar conposition where the NSAID free acid is fully nelted typically
rel eases a 3 r at

relatively sg'é)l?}tx@t]lfsrrr]e @B‘ﬁ%% (g é Eﬁgz a!.C cwgﬁb% gﬂlaﬁ”er%g'rdﬁ@%g&%@pc Fﬂkqﬁ%om tion
formed fron1aS@ﬂanﬂmmmnmehme&mﬁlon wher e the NSAID free acid is partially
melted. 12 Unexpectedly, it has been found that only the NSAID free acid
needs to be nelted in step (a) of the process of the present invention. The
par acet anol iFhd mbﬁ%d s démmweﬁia\piddhfdn drhidbuprdfée maF ke itr dpeasingd but
does not itself nelt ) [s descri hed aboye with respect to
oproved 1 owuNaR: eRAGAmeSt priBtYabiclites Eas sapglabAnd S
characteri stiggp@fert fa,eo-ﬁra@wh@F c&QRAskd awOaﬁmeay@.wcaédemmm@ﬂpﬁqé even

t hough the paracet amol does not nelt. Convenientl t he_process of the
present invenits §gemgid tf@mbp'ém%h dgsaa high gosagmep wihtprar saibility

par acet anol IQ,%E jmat nelt, (i.e. at a tenperature substantially Iess than
the nelting point of paracet arml) t her eby reducing and/ or preventing the

possibility of the paracetanol degrading during for mati on of the granul ar
conposi ti are
typi cal | y%;t i %?Eﬂ)ﬁ?l} nt ag%rnglaer\?:gﬁp%ﬁgn ?ﬁ&e&me;l:ﬁgﬁrdrér} ar a gﬂ%?sprng?ernt in
the melt granmbes differant ddSAlDst aa defife heﬁefg'htPreferalbju.thWeverpltlmgra:nulan t he
melt granul es r

conpri si ng th%"’ﬂ@?@ﬁ‘” ‘li\l'gy{h% r;n?fééreg@?e é% raggc{] gné{%a'gﬁé n“@g%t%% F%)E\fl onal
exci pi ents stihlelgram;ﬂmcabrhyos;mbmam themeldagmmm ddropritict § sihgle NSHHY irbe
processed and .faornmed i.nto ranul es b ndar d hnpi. ques (i,.e. the
el st ur o SR CRARPREES Tt 8314 TRree THRLHE hon ST DBURETY P St of
the extruder eitbeid ingeblengohigl Masoweseki Hestribed ehaairate),, thdegpiruart he

nelt mxture containing a rela ively small proportion of the nelt ase
(e, "ol Len SEAPEIGLAen s ion saRest Bur e Racesee! Gompomuah fasmed

containing a {hardRim ABURLIUEY ot ehioff fUPREABRARTEeUtiERR AdIVETRERR Al SO
typically exhibit substantially inproved flow and conpressibility

char act eri st i 8&dit@ihipathedNwiilhatg PrEagetanqldiaweyel 8| highly PFF‘Ef?”?%SFWe be
conpr essed di Eaipbiidrle, YRRl AUBEor 8iaAblbse Rar BaRBould drbea nf mum

use of excipients particul arly surprisi n%hm nce It is known that

par acet andf |§1eéefmrm§1ug@ Mpés@]%Péf@@mﬁnﬁ § énla Phampaggutiealy e
containi ng an,gxge n%e% RASEC BlAsRbI a«eéh'st?‘gﬁeg I@S‘Rﬁjaaé@ | ih¥a | ARERYSHd.

conpressi bili ty conpared to paracet one rmaceut | cal conpositions
(i.e. tabl etspameetmwlfromthe 13 nelt granules containing an excess of
paracet anol al so exhi bit desirable dissolution rates whereby a high |evel
of NSAID and paracetanol are dissolved in an aqueous, particularly agueous
aci di ¢, medi uSuitdhigrwhe tiei NEAD §keracidpisrmeltis! afiquidnie fordwad &racetanath

phar maceut | Ca}wasc nlgoﬁhgt:;'p%lﬂn? oﬁ%gqg ‘I"i\ée“r() and depending on the NSAID free acid

employ@d and the process operating conditions, the paracetamol may partially

o fthy mel «I war\-r‘s formamt ,r-m mi- Li«n ora rtime oo rsrﬁ”‘sf;ps e *’mei By v
RSN =f o R

------

paracetamol essential does not melt during formation of the granu%ar
composition, Suitably, the paracetamo! may partially dissolve within the molien
30 NSAIHD free acid; howaver the majority of the paracetamol is typically dispersed
within the molten NSAID free acid. Thus, the NSAID free acid mells and forms

a meit phase having the paracetamol and other optional excipients contained



5 higher levels of NSAID and paracetanol in the acidic conditions of the
gastrointestinal tract or stomach when swall owed by a patient in need

t hereof. Conveniently, this nmay increase the on-set of therapeutic action
of paracetanol and the NSAID. Although only theory, it is believed that the
i nproved dissolution rate resides in theyphysical structure of the nelt
granule. As the paracetanol is in excess, the solidified nelt granul es
conprise particles of paracetanol partially coated and adhered to one

ther by th NSAI d, | di
e Dy e Sk BSHENT o8, PRl ol st
condi tions, thsmmr;midau@sormfs aoacmmabmiysﬂamge myﬂms@ldqﬁmseavmddehhbet hi n
| ayers of NSAI D between these 15 artlclea art and di.ssal uti on of
these too occ®r 8oFHucH erpﬁf%cei%{ﬁ?’ldl@‘ e selidied rge unP%) b 'le\‘?gn‘i" gyd?‘t 9%fch a

granul ar CO”D@I%hEHeOcHaﬂ i8 shhatslelfér ESmpreasihd virsetyubtoea pheihadduticalsdage
characteristics are esirable in 1 buprofen and 20 paracet anol

conbi nat i oh t ieenapip @wmﬁéab@ﬁtwe%mm dn t"\}'}ﬁrmr% hah$iist Bee goid mt

relatively high doses, (WJ@ ac,5 00 0B REY nHrHJﬁ dees).-¢anpa S Mrbl‘h‘éah%i NSAI D
(i.e. 200 ng per unit dose fhus accord to a(freferre aspect of the

present i nvenBraerablyhwhanit ﬁ\ISﬁlszwaaqd& |melied, Hee sepliesi NSAWP frept
| i t f dified
granul es is ggg@ -1 ohﬁ‘&'f(ﬁrfn léﬁ{g!et 9?@&60%%39%9 Na t Cb@uﬁ toggt_uﬁ%?e' I €

melt granul es 85ed % oA I ran _
prnferah, ,, | yogstallinet baids phgsarie. etbei srystaline estrudiane DﬁéM\dﬂ@HtD o¢ ndie NSAI D

e 20 S sl by SRS S BB BB R 8 Syl

COWp(r)]SI t :c Onhl for@i@abRy, if tiaNSAID exerdy parialypmefted whb;e tyee:ayséalhmmatmcturbe )
t t AI D |t t t

of the oranul 8 Meumeled NoanE 8 BrefnEa I Be s aeRa? AR, ki dypliding"e! O

par acet anol tﬂad}l% RSMDthés riR|hadé fa nglﬁﬁirﬂistﬂl’lmllstresturesagrtlwbqnstaﬂliman 1: 1,
nore preferabl

haan br eaual st e epuhis ene B SHERATTe A, PafoB S bl B8 1

NSAID in the g%{aq'nglmcmgfgﬁrﬁ@&gae}sSAmless than or equal to 10:1, nore
preferably |l ess than or equal to 5:1, even nore preferably 10l ess than or

equal to 3:1. An especially preferred ratio by wei ght of paracetanol to

NSAID in the sglididigdy 'T%lrémgrs%rlﬂllfl% hélt BRIinRaN rae%slg%@[e% %’fﬂ*ed by

particul arly appr'oxi nately Preferably, the ratiaq ght of
par acet anol  t onixigemNolen N@Alﬁ ﬁﬂ@ Iaﬁld Eﬁ@{rﬁﬂié‘?ﬁt@@ﬁ’ |°§t"§ﬂ%1¥t"\@"rh Q'T‘Pa‘?f rmorf nor e

preferably gr f ter
Chan or equal 18014 SHBpEpey flnd B2 Sberfie bR RO URRTRIN: S0P 1
NSAI D i n the NSOl ard tomingsthei smidlmames@o oramwies.  The granuiar composition

comprises a plurality of such granules.

Unexpectedly, if the NSAID free acid is fully melted during the preparation 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
oharmaceutical composition formed by partlal melting of the NSAID free acid,
in this respect, a pharmaceuiical composition formed from a granular
composition where the NSAID free acid is fully melted tynically releases 2
30 higher concentration of NSAID in an agueous medium over a relatively short
fime compared with a comparable pharmaceutical composition formed from &

granular composition where the NSAID free acid is pattiaily melted.



20 equal to 10:1, nore preferably less than or equal to 5:1, even nore
preferably less than or equal to 3:1. An especially preferred ratio by

wei ght of paracetanol to NSAID in the granul ar conposition is between 2.2:1
and 2.8:1, particularly approximately 2.5:1, 25 Preferably, the paracetanol
I's present in an anount of greater thanleér equal to 40% byby wetq nore
preferably greater than or equal to 50% by wei ght, even nore preferably
greater than or equal to 55% by wei ght of the granular conposition based on
30t he total weight of the granular conposition. 15 Preferably, the
paracetanol is present in an anount of |ess than or equal to.80% by weight,
nor e pr ef er abUypexpestedihdnhay begjuinundothab oalyythadi gD freesacihneeds bby | ess

t han or equal % ' |t ..t he
oral vei gnt DFTEAE! SPY (RURS pRods s BBl Bh ROTRRR, ThERPA AN s o) 1
present in antyaizalyndispérsen withiarthe haifen INS#H|Ddreet acidibgb dopswait dhelf mettr e
preferably.greater than or equal to 45% by wei ght, even nore preferably
greater than or equal to 50% by wei ght, even nore preferably greater than
or equal to 5B% bf thei dhnetkt tdeecrdwld didnived witl tregpamiulies irbasedd ofod0t he

total weight of the . solidified melt granules. Preferably, e par acet anol
o present | nolaredRERe: Biocps TR andoReRiiE PhTanenis el i S
preferably | essmpbsiiioroarecipibliy tnalifi¥iney evehohbugimiisd paraebemdl| dodses@ t han
or equal to 70‘%1 b{\f’ wei ?ht of the solidified _It%lﬁranul e% 15based on the
total weight t EMES Y ¢ ihePragase o i Rresent ipYifiandppy Perneraied@bai s

present i foantedimiaiurdsol BES tHeh BAraREtafttl alodsOndtoffely (W81 4Nk .teMBBRture
preferably | ess than or equal to 40% by wei ght of the granul ar conposition

based on the Béshantiply dess drant He gredtingl Bpink ShRssaesiamol) thereby reducing
and/or preventing the possibility of the paracetamol degrading during formation

of the granular compaosition.

15 Furthermore, and even more surprising, such benefits are typically still
maintained even when the weight of paracetamol present in the melt granules
is greater than the weight of ibuprofen present in the melt granules. in
particular, it has been found_that the melt mixture comprising the molten
NSAID free acid, paracetamol and any other optional excipients still typically

20 has the required fluidity so it may be processed and formed into melt granules
by standard techniques (i.e. the melt 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. moiten 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 characterigﬁcg
compared with untraated paracetamal It may therefore be comprassed divectly
into tablets having desirable hardness with the minimum use of excipients.
This is particularly swrprising since it is known thal paracetamol is a poorly

30 compressible substance, yet a melt granule containing an excess of
paracetamol exhibits substantially improved compressibility compared to

paracetamol alone. Pharmaceutical compositions (i.e. tablets) formed from the



20 Preferably, the NSAID is present in an anmount of greater than or equal
to 20% by weight, nore preferably greater than or equal to 25% by wei ght of
t he granul ar conposition based on the total weight of the granul ar
conposition. 25Preferably, the NSAID is present in an anmount of |ess than
or equal to 45% by weight, nore preferahbky | ess than or equal to 40% by

wei ght of the solidified reed. 9w.intik:is based us Umne totai weeadified
Preferably, the NSAIID is present in an anmount of greater than or equal to

20% 30 by wei ght., r f er.abl er .t 12504 i ght of
the sol i difi ef%eftr%?rﬁ“%?2%9‘3\*8323@%%%&%%% RE pt%g%ael%u@?é%{’ %’?"@Ee&gﬁﬂ%@i fied
melb]t gr anul esdissdl@idry eftes a\bhgrfby ﬁ hgtn dem[aoﬁ(;lNSﬁ:llg_ am%( pnrhe@t?nmﬂ :\IcsmlaID f
tablettin excliprents are unitor | erseda wvwrnlin e en \ ree
hord A Ui f ofiRSal By BN PP pﬁ(%&f%'igﬁq”?ﬁés rﬁcﬁgﬂ%r"ée‘?@mg%%ﬂ?"'é’%ycool by
et hods her ei gi@frt SéridelsCifipmes Maﬂia.t sichapitinadeitoaPesrapsaibnsARal ieliverxt ur e

cools, it becones nore viscous. The solidified mxture is qt!_hen formed into
granni es. §n bighep e F RSARL ghdepRRCeRMA N B§, 2PHIC RRAFIEPRS &8 B8 q,

paracet amol apg.-Qk et QPHEONA 1 &XEPIRBE SwhibRes hinglgades: hmdduenaRlt
granules may be mixed in 10 the solid state prior’to nelting the NSAID free

aci d. Al t er na€pienjentiyhethisar mept erasgndher obtskbr obphewmpartiexaciirerdfs to be
included int I b ' ti€ NS egeaci d.
Processes in aﬁagﬁﬂagnﬁg ag@ kt%rsle\i%?xdi ?‘l‘t_ona ggf{pgﬁﬁgm@k 6|1I‘e m xedgt%ttﬁ‘et-he
NSAI D free acintpravet! piascivtiorarede renidesrinttbe pbysical gtrupireushtie medgrallel and a

process in. whi,gh o I td.00al:. r y mel t
m xture c rising en "Tree acld ahd”® paraceta re al so
gPrp Ag rt]ip]e B?rﬁégtﬁ,ﬁ'hi qul:\%égc?s% ;He é}ﬂlldlflgg rﬁpé?gﬁrgﬁﬁleg c‘caam%@gg ﬁaﬁf&lﬁ‘%
wi t hi n t he scopearatethimel pagisigntodter end adheredrio esp @obtier by theNSAlBdreret hod
i nvol ves conbi ni,ng,_in the solid,stat h D.free acl du. par | and
any optional 3881 % F‘Eﬁ?gﬁarg?(!c'lspﬂeaﬂlﬁ’sg?iﬁb%e% g?@i?d%%f"?o‘r‘?st ﬁde“%ﬁ;‘{ﬂ% ' g&%h‘%@g and
then nelting NSAINSHD doide ad mti Thugf)l inhaggbousheonditibnsgthpr padisiesnafy be
carried out in a nunber o

f s, for exanple heatin Al D free acid
and par acet anBRracgtay Lﬂegé{br‘g%%%@%ﬁ”%p&’gf@F’agﬂy?mt ﬂgNﬁgﬁ?i BPR RS | o
gar[i ﬁf' oq‘;shb)zsamﬁéelfau?ﬁéﬂ taﬁhoaigwomﬁsf %fj a?)egbettalcﬂt !oe&rtbﬁmeﬁlmifwb[)wf rapidly. 4 and
uitably, e nelt mxture may be for mel tin e . ree acid an
then addi ng t HenparhlEtheraavalliaos st Suhap WXFB% Qﬂmiﬁw@“éii’i‘%'kﬁt@a@' t he
moRen NSA fl fgggeacid, rfeltho biy the met mx tare harmed by m,xjriq the

NSAI D free acid, paracetanol and one or nore optional excipients in the dry
state and then nelting the NSAID free add.

Suitably, such characteristics are highly desirable in ibuprofen and

20  paracetamol combination therapy as the paracetamol is typically administered
in relatively high doses (i.e. 500 mg per unit does) compared with the NSAID
(i.e. 200 mg per unit dose).

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

et vrmrntioe Bfoye
NS granties. Mol

i

b ey by ' simbnd o~ evovrmemtarnat in the andieliBod el
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granules is greater than the weight of the NSAID In the solidified melt granules,
based on the total weight of the melf granules.

30



30 17 cooled rapidly (i.e. quenched) as described herein. Typically, this
allows the nolten NSAID to forma single continuous crystalline phase. For
exanple, the nelt mxture may be allowed to cool in a Cool ed vessel. The
melt m xture nay be poured onto cooling trays which may be static or
continuously noving. 5 Static trays may ke placed in cooling cabinets.
Movi ng trays or belts may have additional cooling neans, such as cool ed
wat er. The cooled nelt mxture fornms a solid and may be scraped off the
belt or colle off .one e conti nugusly noving belt. io
The sol i di 1 oot Yo VeloBt REnfareAoh Ete e agPsaonay ederter din
granul es by aoméwaaltmtyefﬁram?TQIMSr thaay th@x\wghteof the NBN[@%%g%dﬁﬁﬁd 'hntO
t hrough a

granul es. may be. m | ed, and/ aor, si ey b aI so be_ _passe

spray devi ce g f?f’sé{?” aRdgn %&@W?Wﬁ'ggb?fé e §f fé?tompqswom ch the molten
material is sprayed froman orifice into a streamof cooled air, allowed to
congeal / sol i dj f¥ 15 and then collected. If the nelt is extruded t he

extrudat e frayBE@abl etheairdo tyencighboiepar ﬁ@ﬁtém@beWElﬁﬁéfﬁtlm jhes sak;ﬂfqﬂ welis,

followed by mylLing ;and QL; §:6V1A%mefl LRLD L¥ier e, QXL § By be
ext ruded t hrough hoI!e S and doppe ﬁlgﬁ%g) s?u%, XFselfzte gran ? (.

tabl etting. Z@Jeﬂcfmfﬁj|Pf@’et6t§ﬂ¥dgmﬂé6reﬁhaad3fa@p@d:ﬁo 2( hePgﬂfanablyartheoammbytl onis

formed by a C t sed and is
fanmiliar to gﬁélbgﬁ I‘Fée?%bl ﬁmeLg) ggﬁmiyswﬁgﬁéaeﬁ ; erpegggr]%%se R Yhe
present i nvengquahta $0:di wr@smﬂerhhlymma%&aﬂialalncﬁ.n,se\aarnahbadablezféralam APV,
UK, Ltd éjell Qéjl[h‘%g ﬁgyﬂgﬁ%p 25 In the first step of the proc if and any

position conpri's ‘free acid, cipients are, fed into the barrel
of a heated extruder. At least the NSAID free acid is nelted in the

extruder ther byfor ure .comprisin | t Al D free
aci d, paracetahoiSP&Ad IY’;%""BW@P E?g]'f’l b}ﬁa‘i"e'gl} PE)I%% targﬂggq '§§ﬁ th dhe of
pressure, thesdiGibd riglegranvied is haywvdem 2RIt 864 2(8: 8 pATOGAA H ﬁrokemméw' ts
normal neltin poi nt. The maxi mum tenperature is determ ned by t

stability of ’Tgﬁé nolten NSAID, the 18
15

Preferably, the ratio by weight of paracetamol to NSAID in the granular
composition is greater than 1.1, more preferably greater than or equal to 1.5:1,
even more preferably greater than or equal to 2:1. Preferably, the ratio by
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 fo NSAID in the granular
composition is between 2.2:1 and 2.8:1, particularly approximately 2.5:1,
25
Preferably, the paracetamsl is present in an amount of greater than or equal to
40% by welght, more preforably greater than or squal 1o 485% by welght, even
more preferably greater than or equal to 50% by weight, even maore preferably
greataer than or equal to 5&% by weight of the granular composition based on
30 the total weight of the granular composition.



paracetanol and any further ingredients conbined therewith. The NSAID free
acid may be heated to any convenient tenperature. Generally, the higher the
tenperature, the nore quickly the NSAID free acid will nelt although this
nmust be bal anced by the energy input required to heat the NSAID free acid.
For 5 highest efficiency, it is general;L y envi saged that the NSAID free
acid will be heated to not nore than 50"C., preferably -25C and nore
preferably 5-20C, above its nelting point to keep energy costs to a
mnimum A preferred heating . range is 30-160C, nore preferably 35-140C and
Tost pref er ADPPIBbYHIE PAYBCKIATAY r FPE RABGHDANHY 5tk DT HoeH R the
present i nvengdgiby WRNESALR proRftasiyiissmaRCsIEaual o Bh 6f waight hkos:
paracetanol remains in solid form Thus, the co O%I tion is preferably
heated at a tREfrsaklY e BeaRTeeduahdn 7t05(ebifré4’€?'9fhtg‘g)fp Eridrappiaf gemrealion f r ee
acid but |ess OB LLiRg: ROl abaestigem! - 15 The NSAID free acid
is generally Préeﬁrét%erbci‘tﬂlﬂﬁ a Lealpgtd extfb{Jdera bar Eel .having an inlet for the
solid conposition and an outlet for the nolten extrudate. By nolten
extrudate is geant. the conpositiop,in wich . NSALR. free..acid..s pol ten,
preferably ful 1039rﬁ8§3t %ﬁ e Lé’ﬁ&g{%\?\nﬂf Irff“’s”"é”\l‘l\!,gf:‘t% rgg%%\%{g\é’ht%t, e{?\ﬁgg‘]ﬁgﬁ!f%é{gﬁt :

Q her exci pi edd%,byaneight engpa paefetabipgreatmnyharotr, equal fadb% hewnight,even

t hensel ves 20 but are rried with t e thre t uder
and are di spe?"‘é’éedp.(ﬂﬂ?rﬁﬁﬁ qr?geterngnboegre?@?ﬂﬁa@ %80@@ 5/4% é,e%beﬁﬁﬁgred&%feiétéi t

heati ng zonesgratdtesar &equantaBiis thyamiglithud theosdiidified rhelt EALBsIasetienscr ew
configuration in the ex&rﬁger @Aé‘lﬂ al ﬁo contribute to nelting the NSAID
free aci di0t hihedsipl Welght piife spiditisd Bef ranliis i ed t enperature requirement.
Accordingly the extruder barrel nay be 25 heated to a tenperature |less than
the nelting point of the NSAID free acid., For exa e normal melting

. | t
poi nt of raceRiddeiablypthst aaracetame! jo; presgaiib am%lgf Oaﬁ’ﬁa ff% O equal to

tei ttel pi essighq by WelyrSmiRY pRe@BROMES eifflof Bqadl 18X18% HyCiBigh®medtm | ar
processi ng device), the external aE}pl |oed heat necessary to nelt the

i bupr of en mayPisserablydessuthengi gquakin T9%:hy weight phibensdidifig cuglt aeaules
generated, . 30 j NSSicMt Xi AGdif Wtlduidde extruder. It is
general | ylgnvpgée/leg&e%ﬁrﬁ%%g ﬁ%lgqe{;c(t&lrtg esr ﬁrﬁv{ﬁ%rmber(‘:lheelljt ed to a tenperature not

| ess than 25t below the nmelting point of the NSAID free acid, preferably in

the range fro 0 o 1 | H&Q’ w35l d to
50C above t hemneég'%:%é}g%peowﬁﬁ@#s @Eg&ﬁé'ila reg’t‘%ﬁé ?mrfug)r‘e p dea# g?‘ﬁ{ 3’9f rom
15C bel ow t heweight,i mgreppiefirably iesretheBroedquaddo 48Vdby svadt cidbe @ranwarmel ti ng

0 the el 11 ngBBPHIo S Pt PrdRR R ALES e Bl dRRsfn, O T onr =

di fferent zgones to be heated to different tenperatures in the extruder,

These tenperatures can b sen as desired t K S, free
acid is full ybﬁ%fﬁfa@@' e R s RIESERid a(‘a%m%%“?t"ﬁg%é}egrﬁe‘g@%{)%ﬁg’ gﬂpgsent
invention. Preleigbhy maaepretnaisigidreater ithah eateedal to a5t hpewegiwr of the t he
range 80-130C, nore pref er_ablé %{?0- 20C to mﬂét he 10 INSAI D fr.tee aci d.
When the NSAI BraTUWa comiRgsiion pased 8r die foral welatt GhtherdaRYIPL CHBPH I ed i n t he
range 50-130C, nore preferably 60-100C. The tenperature of the ibuprofen in

the extruder barrel is preferably in the range -96C, preferably 70-82C.
15 The extbud&refriapialthe NAR ioREsspt R ti(ﬁg%f&h%%.or th%ég%r@ zones

may be necessgiyi OnlofMBME NS BeathHenesaled byt he vkgadirnge astdien on the
material being extruded, particularly to ensure that there is a good flow
of material imtio trheliextpuder andooutefrom thetextPruder. 5 201#-a preferred
process according to the present invention, the extruder is provided with a
cooling zone and a heating zone. Mdre preferably, there is provided a

cool i ng zone &refiheiy,riheiNSAeD tis presefil e exevidegreder PRacT ehvaliateld al
entering the trud ey r S lo der to
a heated fgne%§|wepﬁ£f§§%|?§6§§§%5¥%gﬁ§tP%§3$ﬁ% @ﬁzgﬁéﬁgé r%?@ﬁﬁﬁfﬁ In the
25 material bebigfiextmeidegaiges aradeddoawdy &dalt hatopart ital seedifd¢chgnadf t he
conposi ti on cannot occur which may be detrinental to the throughput of
material in h&¥H¥der. Preferably, the f a cool ed transfer zone and a
heated nelting zone. 30ln an especially preferred process, there is

provi ded a heated zone at an end portion of the extruder at or adjacent the
outlet. The extruded material my be



heated to ensure that the extrudate passing through the extruder outlet is
20 sufficiently heated so that the tenperature difference between the

nol ten extrudate and extrudate cooling nmeans is nmaxim sed as appropriate to
optim se the cooling process. For exanple, the barrel nmay be heated to
cause the NSAID free acid conponent of the extrudate passing through the
outlet to 5 be preferably fully nolten or substantially fully nolten. The
pressure within the extruder nay cause a |lowering of the nelting point of
the NSAID free acid Accordingly, preferably, the tenperature of the
extrudat e passing through the outlet is in the range of 20C on each side of

the normal nepicfdigbpOtHy pafackRmoNSAl Rify 6@t Bdand:rrtaa‘)!@ftiagle/xdmlérhtbrhréOC on
each side of the ne ti ng point of the io NSAID free acid._ The extruder is

sui tably provirieami gtﬁp%rfseqi Sibin %emgﬁ%\wséﬂﬁfffe%a@dl Aednifgrinnmbguirgs
arranged to g@N8r sloBubSRt THE t RiurkNR %%W@@' ' @Bol -59' ﬁ’leﬂﬁ:\ﬁsuﬂé?élhé‘ftel?e

achi eved by a conbi nati on of kneadi ng paddl es and helical screws.

General | y, 5 15disgusisgd gindit @r sadig lﬁd)rgqilmﬁidé\smépl oaturg goolss ihbeedrees mase
portion to conyey..the. 0g %ﬁ iya\{\@ya HEQ®M, RS E}, /gg .Ihe material may be
arre

extruded in the extruder W th screws Wth ‘paddles. It is
preferred to use nore than one screw shaft, for exanple a twi n-screw shaft,

to maximse t i i e The use of
paddi es ai o TatF iRt 4R b IBartBac OIS o, PE Al Er SR S0 et
The paddl es nﬂhebept&frfaﬁsekc;prenarty tmasblueeld anthleemelt grantiésataydre miixedrigl es to
generatelnternal vmthlnthe as_ap pr e to t the
NSAI D conpdneliE. Sefll‘fg %%ﬁf PHON 49 '0R %d WQ ir]ee E‘é‘a %r%%tlv\%yl'ltkaepend
?R f?ct 0{?] ;su[@etrﬁa@tgme @cﬁcﬁfeb&feradt{ﬂibﬁﬁl bﬁd&!gkhtspfc% tﬁf ﬁl@@ﬁ'{]ddtd&ﬂi thbhﬁseltgti odof
e leng o the dianeter, e _extruder ee e_torque applijed an
the desired t@ﬁﬁ%keétrﬂ?%%ﬁoaq%pttot ’“@%"[ﬁg’ﬁf@ feee: agid: Bmﬁg$est Hba’bﬁadl es
may be in theoﬁ@bw&e%adlt@hatrmo%@ntb AIRCHIXRA With HESNSAMD RFrerf 8¢id @fd
arrangenment conprises helical transfer screws at the inlet portion of the

extruder, a pPUREPRMP! Briopiedariiag {in NSANRfresaacd @ﬂfifeeaarpﬁgssmnz‘ab'ca@aedegrees
to whi ch {heyoapRroikiafbnancbriptidnel akehigd 1d Lamel ehixkes @H?npﬁfsnn?hﬁ gout | et

portion to convey the extrudate out of the extruder. Further ‘preferably the
21 helical tr@arSerNSRIPefige Acid Aad Raracatapel ar%ﬁlsmvltf@wbeuwpa ofelher se

helix foll O‘Neﬁiregééntam(@ﬁt%r qxnhS%ﬂé&:ally prefeftel hﬁeﬂ%ﬁ%\ﬁg\l&f c$rﬂ8mﬂ{6fﬁtetﬂ%

i nvention, the second requi res” the cool I ng of he extr
conposi tion. solid state the NSAID free acid, paracetamol and any optional addltlonai

excipients to be included in the melt granule, and then melting the NSAID free

20 acid. Although the melting process may be carried out in a number of ways, for
example heating the NSAID free acid and paracetamol in a suitable vessel,
preferably the meiting process is carried out by a melt extrusion process as
detailed hereinafter.

25 Suitably, the melt mixture may be formed by melting the NSAID free acid and
then adding the paracetamol and optionally one or more expicients fo the
mcien NSAID free acld, Preferably, e mell mikdure s fommad by milking the
NSAID free acid, paracetamol and one or more optional excipienis in the dry
state and then melting the NSAID frec acid.

30
The melt mixture is allowed fo solidify in any manner found convenient. This

includes both rapid cooling and slow cooling. Preferably, the melt mixiure is



Preferably, the nelt is cooled rapidly (i.e. quenched). Material cooled in
such a way typically conprises an NSAI D phase in which paracetanol
particles are dispersed. The NSAID typically fornms a continuous crystalline
phase which o coats the paracetanol particles. Preferably the extrudate is
formed into two or nore thin ribbons. This is preferably achieved by
passing the nolten extrudate through channels at the outlet which form
streans or ribbons of extrudate which nay be directed onto 15 the cooling
nmeans, preferab drum_ The ri bbons of nolten

b l.i
extrudate are 89%@ éﬁp‘&é(p(f 8?9“%1}3%§§r égd%ggm?ﬁj‘gﬁ%@ﬁ‘s Typically.tthis aliasothe
solidify in 5rﬁ6!t@hﬂl\3§f\|9rto|f@l$r$a éﬂfg@é ehREHubUS r&ry%tamdé%r?a%eoleo} %ﬁnP[ng%

preferably in mnute or less (e€.g. 0-60 seconds), efera

seconds or 2om@£§atxwée gﬂaylb%@i!@*@ﬂoﬁ@d@pi ’”nfbﬁ@()i@ﬁé’ﬁ%&@ébfhﬁ Illemmis&n:@nw and
most pref erabby douratf opff e8kihg t%S{st @Jﬁ'dﬁ P]'I%KJ sl ajgnﬁrﬂﬁluo[néipbyﬁgwﬁf mol ten

extrudate is greater than the™d bon sO C00
opti m sed. 5Th ta/ucdtaysmayeimhlace%bormamg Icaﬂlﬁeﬁemm,g tmyslceémitskm.ysimve

ext ent on t h%(;"\y% ta{%‘??‘b&!yigqfaréiﬁ" ‘%H\qln %Q'aucqért’ l;r\tug’aft %w Rg(ﬁ%%i%h%ﬂ'?(’ﬁigb? H_P{%L:)bgon

of molten extrudate Has he cooli"ng” neans'
coin (for exampiobd @ndnﬁamhm}acrape@bﬁ’(taenbev,orﬁoiﬁecﬁedm itffalls efkan®le@d3f4 mm and

nost preferabl nple 2 mm 30 22 the upper surface of the
ey o @le e

ribbon is stif ribbon is further cooled, the extrudate
solidifies throughout its depth. To maxim se output, a pI urality of ribbons

are provi (%ed %e %QI?(J ifid e lrtol° {h@éI NéRID and paracetamol may be formed into graﬁules
by a plurality of methods. For example, it may be puiverised into granules. It
may be milled ar_ldlor sieved. It may also bé passed through a spray device
such as a spray tower or spray granulator in which the molten material is
sprayed from an orifice into a stream of cooled air, allowed to congeal/solidify
15 and then collected. If the melt is extruded, the extrudate maybe cooled and
then broken into conveniently sized pieces, followed by milling and or sieving.
Alternatively, the extrudate may be extruded through holes and chopped into
suitably sized granules for tabletting.

20 According to a preferred aspect, the granular composition is formed by a meit
extrusion process. 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, Lid model number
APV MPCA40.

in the first step of the process, a composition comprising the NSAID free acid,
paiacstamol and any other oplional exciplents are fed Inle the barral of &
heated extruder. At least the NSAID free acid is melted in the extruder thereby
forming a mell mixture comprising of molten NSAID free acid, paraceiamol and
30 other optional excipienis. Under conditions of pressure, the NSAID free acid
may be melted al a temperature below its normal melting point. The maximum
temperature is determined by the stability of the molten NSAID, the



5 each other, for exanple on a cooling belt. Preferably, there are nore
than two ri bbons, for exanpie three, four, five, six, seven, eght, nine or
ten or nore ribbons according to the size of the extruder. The nunber of

ri bbons may be limted by the width of the ribbon forned and the whol e

wi dth of the cooling neans which provides for a maxi mum nunber of ribbons.
It has been found 10 that the ribbons of nolten extrudate do not spread on
the cooling neans, accordingly there requires only a small space bet ween

he ribb To_achi fer abl
Signi f1 cant ¢ BREFATT Sany SyERe I iahis formh R e GwiBxt TAINEAIA et ne

cool i ng rreans a6ig nﬁé}Bbéﬁe@%ﬂrtu%y%oﬁmtltéﬁrﬁer%@ﬂéa@en\é‘rélﬂ tenigRel B9
means, for %e at | east 25C gre erabIé@ | east 35C, nore preferably
at |east 45C radte. fhe ey pligkiyhe NS&D fe acihuil mplbaltraywhdhistestabove

ranges is |inmhtagidnced tﬁE'éde’i‘@y P@hﬂ?ed%ﬁre& I'ﬂ@ h@%{r@ NBWip! freéhéclf}OtFoqes' red
to heat the extruded materi al I gh nperat ure as e extra energy
costs wi | | 5nobighesteffieipied ity wr@tv nglth@f t@aw&%@@eemmwdi bgly, a
practical uppeL,Li; L0, ﬂtwhe) e .r es 100C, . usyal l'y
80C. Generall $L ftq}gdeﬁmgﬁze tGh t !taﬁggﬁ%l t%ﬁg X 3%85‘? gre’ﬁrlap ﬁigol ed to
a t enper at ur eabaleois mlalengpbint t[gk&pﬁp] artergf cdé@td\tsﬁdrrmﬁhhﬁe\ ﬁ:@féirétﬁﬁ@a’tiﬂ bei ng

25 00 s Sho o RSP ARTALL O B BB S PANE o0

pl aced i n CCadditi onal cooHng means, " such as cool ed water. The cool ed
nelt forng_a olrg%and rrg?\@ rapééj off the belt or collected as it falls
of f one ehll o ekl BRI thesprepgniriayeitiop, HeeNRHIR dae

conposi tion wd%nmbﬁﬂrsbﬁem@ﬁﬁh@%é F@ra@@t'ah\%'ﬂ réﬁwérhgr‘ﬁ’ s8Iy ??rﬁn ”‘?M'

cooling belt, pre,fer abI a continuously rotating cooling %]er abl Y,
the belt is cH AR Wﬁt'%Prequﬁéyvﬁaé? A3 tavepaspivre ﬁ@aﬁfﬂ thae t[”1t?"211131€|jlmer si de

of the belt aheRgofiths N@ngtfrléeodclcpﬁuttlé@th¥nmé)rﬂgltlhb§%)in?r('§?@£‘raﬁétaﬂﬁ?' red and

according to the length of the belt, the quantit en conposition and
the speed of the belt. It is especially preferred to cool the nolten

&%KF%S'C E)'n%g ng’frrhé ?«I%?ili)'ﬂ@ tdd 9VgdheraRAhein HBARSted BLtrGXG BRI HAYLY ok e

inlet for the solid composition and an outlet for the molten extrudate. By
molten extrudate is meant the composition in which the NSAID free acid is
molten, preferably fully moiten, along with selected excipients, when preeent.
Other excipients, and the paracetamol, may not, in fact, be malten themselves
20 but are carried with the molten NSAID through the extruder and are dispersed
within it. The barrel may be divided into different heating zones as desired. In
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
utidder conditions of forcedpressure (such as may be encounisred in an axiruder
or similar processing device), the exiernal 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 wilt be heated to a temperature not less than 25°C below the
melting point of the NSAID free acid, preferably in the range from 20°C below



S5started to solidify. Advantageously, the belt is water-cool ed al ong
substantially the whole of its length and it is of mnimum |l ength iequired
(e.g.alloy,/ the NSAID to cool to the solid state. As mentioned above,
t he cool ed conposition typically conprises particles of 10 paracetanol

di spersed within a matrix of NSAID materjqal. The solidified nelt nmay be
formed into granules by a plurality of nethods. For exanple, it may be

pul veri sed or conm nuted into granules. It may be mlled and/or sieved. I|f

it is cooled gn a nmoving, belt r t. mel t be 15broken into
conveni ently 4]%/8g"p7 é’é’gg Oﬂhﬁl ﬁ%@dﬁ% ‘HH?? gﬁ‘gé éﬂﬂ"%ﬁhesﬁ' Pﬂ@o’"fﬁéthgr anul ar
conposi tion nMuSANG fidecueid, orepseferblynabmt Wdfﬁélbmgﬂ@nr%leﬁﬁiggﬁﬁnpﬁf

appropriate shégéfor ef fjCj e&% tapl etting. The granul es ced on cooling

the molten conpdi e agidetopieier %‘f‘%/'t%fm%ﬁ'%ﬁhm@%l@ds% pepfetakty & @i ng,
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there is pr ovbdemiparaguranulthe ratm &ibﬂrﬁﬁfﬂ trhare welapablg i100-120PC uo ahélt theof

solidifie c acl d ..as defi ned hereln
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di spersed wi tﬂFﬁﬂ'eactg‘{W?prf'Pe er@%(ft“dﬁ'f %?ﬁ' &' Nohy rfapgeinaﬂ]edrange 66-96°C,

preferably 70-82°C.

15 The extruder may also have one or more cooling zones. The cooling zones
may be necessary to remove the heat generated by the kneading action on the
‘material being extruded, particularly to ensure that there is a good flow of
material into the extruder and out from the extruder.

20 In a preferred process according to the present invention, the extruder is
provided with a cooling zone and a heating zone. More preferably, there is
provided a coacling zone at the inlet portion of the extruder so that thé material
entering the extruder may be conveyed or transferred along the extruder to a
heated zone. In the cooling zone, the internal heat generafed within the

25 material being extruded is carried away so that partial melting of the
composition cannot occur which may be detrimental to the throughput of
material it the axtruder. Preferably, he extruder s provided with a cooled

transfer zone and a heated meiting zone.

30 In an especially preferred process, there is provided a heated zone at an end
portion of the extruder al or adjacent the outlet. The exiruded material may be

heated to ensure that the extrudate passing through the extruder outlet is



5 Preferably, the weight of paracetanol in the nelt granules is greater
than or equal to, nore preferably greater than, the weight of NSAID free
acid in the nelt granules, based on the total weight of the nelt granules.
The highly preferred ratio by weight of paracetanol to NSAID, percent by
wei ght of NSAID 10 and percent by wei ghtgzof paracetanol which nmay be
present in the nelt granules and/or the granul ar conposition has been
defined hereinbefore. According to athird aspect the present invention

provi des agranular co ositign rrprlsm of solidifi.ed nelt
granul es conpiiifigiendlyahqge ‘%5% %‘ aetPFW&@queer Blf%f%n‘?& %3M§88tg%f"mtﬁﬂd
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of the first aspect I nvention consists of the nelt ranul es
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exci pi ent f or Nspgb gekerid, préféﬁbiv&hm;rgﬂmd)reeaclss;de@f fenneltjingpoing obthent .
Preferably, the solidi fled melt granules of the granul ar conposition

30i ncl udedCondSHID f§PACH si ntegrati ng agents. 25 A disintegrating agent
may al so or alternatively be present as an extra-granul ar corrponent used in

tabl et formation. Preferably g I?'&Feﬁg ratin aent |s ESﬁ .t hin
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tabl etting, dinsteriag@veyi bemahe mﬁahsahatm@tﬁn@lr@gérhq exrydedndhe fadfudel The
di sintegrati n%@?‘gfwhh %@ﬁev&shgno%rf il g%m%éu%{ ré.gpr%fe?@d' @ {RsReR fithensuch as
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therefrom to be pushed apart enus. di.s

medi um  Pr ef erdEPrdiIZs ﬁfttgﬁrpépﬂ ﬁ?%“iBPr%?(ggrg%mR%S R Hhdthet aharar
length of the extruder, the ratlo 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

o ’«i o ra
rraxinsme e pressiya withibn the mzn;m zone as desired

A preferred arrangement compiises helical transfer screws at the inlet portion
30 of the exiruder, a plurality of paddles which may have differing sizes and
dearees to which they are offset and further helicat transfer screws at the outlet

portion to convey the extrudate out of the extruder. Further preferably the



20 one or nore of croscarnell ose sodiumand sodi um starch gl ycol ate,
especially croscarnel |l ose sodium Preferably, the disintegrating agent is
present in an anmount of |ess than or equal to 20% by wt, nore preferably

| ess than or equal to 15% by wt, even 25 nore preferably |ess than or equal
to 10% by wt of the granular conpositio Preferably the disintegrating
agent is present in an anount of greater than or c-,-ciuzd to 1% by vd,
nore prt preferably greater than or equal to 3% by w of the granul ar

conposition. 30Preferably, the disi n‘td&esgr ating agent is present in an anount
of |ess than hsficalgtiansien somyeshgt Hite OHH P PHRT apibicompEse a rayeree helidal to

15% by wt, ev relLar@RLy | ess than or equal to 10% by wt of the
solidified rrefopmgér)cgﬁbﬁés. @6 %r' eferably the disintegrating agent is

present in an anmount of greater than or equal to 1% by w, nore preferably

greater than pr, equal % | : qual to
Sooby v of ¢ RaneBrart SR enRRy EEAR HopfiithEs hoBBbiR 75

wei ght ratso mk JXNGAMIEI temdostiont.egrating agent in the solidified nelt
granules is 20:1 to 2:1, nore preferably 15:1 to 5:1, nost preferably 12:1
to 7:1. Preferably, the percent by weight ratio of paracetanol to

di sintegrati ngre@@aﬁg, ihe rhelt iecosidd rdpliyeie niichched)n Wiatsrialcoddlintsaci2al, nor e
preferably 15:1 to 5:

5:1, nost pref 12:1 to. 7:1. tional Ly, the
granul ar conmp¥8y ttYF%‘Pﬁ“yé??&"ﬂrﬁégﬁﬂ ﬁéﬁﬁ éaa%fﬂ W§P§rﬁﬁ%§?‘aw&§ p?ﬂ%{eﬁ'efi‘re ‘
conpri se addi figeabd eXHPNSAIS tepiedllyomas @i tattitlions chstliifeaphaus whith
Preferably, the granular conposition, and the solidified nelt granules,
cont ai ns 6Al yceatatm mﬁ;raﬁ%tﬁ@g’gf’%lﬁﬁlﬁs-and a disintegrating agent. It will be
appreci ated that the granular conposition nmay be prepared in

Preferably the extrudate is formed into two or more thin ribbons. This is

preferably achieved by passing the molten extrudate through channeis at the

outlet which form streams or ribbons of extrudate which may be directed onto
15  the cooling means, preferably a cooling belt or a cooling drum. -

The ribbons of molten extrudate are cooled rapidly by said cooling means, i.e.
the ribbons solidify in 5 minutes or less, preferably in 3 minutes or less, more
preferably in 1 minute or less (e.g. 0-60 seconds), preferably in 50 seconds or
20  less (e.g. 1-50 seconds), more preferably 1-40 seconds and most preferably 1-

30 seconds.

Suitably, the width of each ribbon of maoiten extrudate is greater than the depth
of the ribbon so that cooling is optimised. The width of each ribbon will
25 depend, at least to 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 fess, oreferably up o § mim Jor example 5,00 mimg, prelerably
0.5-5 mm, for exampie 3-4 mm and most preferably 1-3 mm, for example 2
mm.
30
Cooling will normally occut first on the side of the ribbon proximate the cooling

means. Accordingly, usually the lower surface of the ribbons solidifies while



accordance with the present invention by a sinple cost-efficient

manuf acturing 20 process on a |arge scale. Formul ations prepared fromthe
granul ar conposition according to the present invention have been found to
be stable on storage and to have advant ageous di ssol ution properties. The
granul ar conposition typically exhibits gesirable flow and conpressibility
characteristics and it may be tabletted using m ni mum exci pients w thout
sticking or capping during the 25 tabletting process to provide a dosage

form having suitabl e hardne pr.operti canbi wi.th adyv

i 51t ogr ati ol OEATBES SEEL MG S0 FIARF RSt inF Y EPeF 13 FTERT Ep8cdy ¢
Get - Wn NSAI Di'ehé §xtﬁjd9fd sdlidgiantihrvugmmrt ayedpth. The solidified neit granul es
may be formulated directly or they nay be 30 conbined with an

extra-granul ar conponent and fornulated into a unit dosage form 27 Thus

according to o Qukifise28ReE a %almeaw 85 EBborNMRNGoOI Bl NEHRRy Parallel to
ition in formof a unit dosage for oral .

phar maceuti cal S

admi ni st r ati o@a@b% SPhexadnRje Bt e0lioamelis |Ptr‘i’fﬁf?blya§h‘?i§fqr%é@rﬂé]ﬂ@ fwo
(neluding a plibahd U Shampl! fidd 60y BLL, Gk 2uees coRDIhS D10:A ASALR Tree
aci d, paracetandl and optionally one’or more exci pients, Fjera bl'y, the
unit dosage f sibhonsaecosding do tird sizelof dpeextvider. The fluimtlefdlﬁﬁ@QQHS oanbeay be

e o SRFER I P RIEEr el ModhOicl R8s Shit e oI ARIE bl LBl 207 21 €

in the m)uth unit osae ormis ore ase the
NSAI D and par acetrahich prctvlm&essf@omnhxmmm hembersofr mbhwestlt has beeadoundvbst

preferably, e -unit 0Sage m iS.S p e hereof
Sui t abl e leTQI t I?ﬁ)tstgﬁe“t? &n |W8 tﬂnggﬁ%‘;% és)vﬁgt ? ért()e?'gt tﬁ%e%@fgg% %S%Et S,
ef fervescent faeeondingty thes retiuipecbigig a mﬁsmbebeMnWhetibBOM| t dosage for m

isin the formof a conpressed tablet, especially a non-effervescent
conpressed tablet.

To achieve rapid cooling, it is preferable to have a significant temperature
difference between the molien exirudate and the cooling means as the

15 extrudate comes into contact with the cooling means, for example at least
25°C, preferably at least 35°C, more preferably at least 45°C and most
preferably at least 55°C. The upper end of the above ranges is limited by the
melting point of the NSAID, but it is not desired to heat the extruded material fo
too high a temperature as the exira energy costs will not be balanced by any

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 moiten extrudate will be cooied 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

o Mg 4 P T N oral coofing means
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such as cooled water. The cooled melt forms a solid and may be scraped off
the belt or collected as it falls off one end of a continuously moving helt.
30 Preferably the molten composition may be cooled by passing the molien
mixture otito a moving cooling belt, preferably a continuously rotating cooling

beli. Preferably, the beit is cooled by water. The water may be applied io the



The conpressed tablet may optionally be coated with a filmcoat, for
exanpl e 20 based on a conventional cellul ose polyner such as

hydr oxypr opyl net hyl cel | ul ose, or a conventional sugar coat, for exanple
base on sucrose or |actose. The proportion of NSAID in the unit dosage form
wi |l depend on the dose 25required for the desired therapeutic effect. Low
dose drugs such as flurbiprofen and ketoprofe.n may be present in an anpunt
of as little as 10% by wei ght of pe forrn. However, a preferred feat dose

DS e, Sl 150 oo S SRR AL OB el

30pr oduced by astadiarid thaﬂﬂﬂmrﬁ iohthet fesdth thequesntifyeoomolisry cOhpo&iting ahi ehe
conponent par tg b res t he xt ur 28 Preferably,
Che Nsal D | o sPelLly MESER TS Sipsdihmanred  agalbi Blki compensemst

wei ?ht bIrmr e rieassfc mr?egiwmgcwmrmém fgr(r)/emmﬂé Ltnﬁ{ %:/NtBﬁ!m@oﬁﬁtHond eRl R8s ][mr e
preferably gre r a 0 e uni osage form
based on {1 DB S ERlacsRredbe hgl & dier solpr iancestptariingy NGl D
I's present | n”@dﬂ' adfi!@uﬂﬁt odndiessatihans ey Aknd I

preferably |ess Y ; Fudal to 40% gy ’ﬁgtﬁg F{& Qﬁ@‘?ﬁ%ﬁ?ﬁ’}”éw@ry | ess

t han or equal %ﬁ%h@é\'ﬁ% |t‘gﬁt93%§fa ®referably less than or equal to 30%
by wei ght of the unit dosage form based on the total weight of 10 the unit
dosage form Preferably, the paracetanol is present in an anount of greater
than or equal ASomesligney akaventhe perled sowpesition yyricalitamprisan mrticdepiaf to

40% by wei;ght papi@fimol dispersed within a matrix of NSAID material.

The solidified melt may be formed into granules by a plurality of methods, For

example, it may be pulverised or comminuted into granules. It may be milled

and/or sieved. Ifit is caoled on a moving belt or drum, the cooled melt may be
15  broken into conveniently sized pieces, followed by milling and or sieving.

‘The granular composition may be sieved to ensure that the melt granules are
of the appropriate size for efficient tabletting. The granules produced on
cooling the_ moiten composition are preferably of a suitable size for tablerting,
20 preferably in a standard large scale tabletting machine. The melt granules rn
the granular composition preferably have a mean particle size in the range 10-
2000um, more preferably 50-1000pm and most ' preferably 100-400um.
Valuable results are achieved when the bulk density of the melt granules is in
the range 0.1-1gml’, more preferably 0.3-0.6gml".  Further preferred
25  properties are obtained when the tapped density is in the range 0.3-0.7gmr™’
(more preferably 0.4-0.6 gml™). Further, preferably the melt granules have a

moresity of 052 0 afmi

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

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



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 equal to 55% by wei ght of the unit dosage form based on the
total weight of the unit dosage form Preferably, the paracetanol is
present in an anmount of |ess than or equak to 20 80% by wei ght, nore
preferably |l ess than or equal to 75% by wei ght, even nore preferably |ess
than or equal to 70% by wei ght, even nore preferably |less than or equal to
65% by wei ght, nost preferably |ess than or equal to 57% by wei ght of-the
unit dosage form based on the total weight of the unit dosage form 25
Preferably, t HEeféS%%lp emsen iy st ef HreoNSABh the sialtgrgndes rsgn dopefoirmvdd éire

NSAID to par adbaii P RGErRy BecrtrerrelphbiR g Bl Rim dat et "
di si nt egr at i ngsoigified metnd thihRSAIMEree ackl. di si nt egrating 30agent present as

stated in respect of the granular conposition apply equally and -
i ndependently to the unit dosage form 29 Unit dosages for effective

therapy are knowmriglyt#hesgeighi &4 @ﬂacétmhe,ra% ok whd\l@%@ut Qkare¥anpl e,
they may conprise the NSAI D to an extent of n% Pﬂ(%%\ ng 25 ng, 50
ng, 100 ng, 15%Wuahio, Juerengyeferaply rggeatebéﬁaﬁgth%e'e thf ‘ﬂrjfe%@@ rt@,th%oo Ny
and 800 ngy. WAgge gﬂ&idlé’@tbé/s%% & ehé&Ttap QﬂrtﬁB' r'n%lttdwmﬂé@mfﬁ@ F\F
dosages are chosen to give the equival ent Al D doses ?I ven above.” For the

treatnents desnrefelnred rake by wetghéoh@mmtﬁm@hﬁm NSAIE) eeeent By petahé af NSAID
general |y ﬁ?o er%eﬁ{ i}g'\ﬁefggt i %kéaétéiﬁétewerﬁ Rgy 10 p?&eBPﬁﬁftﬁé Jﬁ‘é’ntun't

doses are in th an e nore pre abl'y” 100

especial ly Zomragulebapdlofthegmahmmm&ﬁma%baﬁ@s@ficed mereﬁnhﬂfﬂmapr ofen is
generally 300 nmg. A single unit dose may be 12.5 ng. Preferred unit doses
are in the range 12.5-150 ny, nore preferably 25-100 ng and especially 50
nmg fl urbi prof emccord'h@ toeoai hhird dapest, ctbeepmfsenﬂaﬁm@xxﬁm i rogiensr al grantBdP0 ny.

A single unit dai dose Pref d SE$0ALE in the
Fange 220- 750 G PARUER" S ERAEE ) PRt o6 USRS el iR e eSsd Ao g
naproxen. e NBXIDNE® dafihed dessin ofink giangsetdraot, |amcg@|peowéllwyoa@00rrrgmré~
single unit daily.dgse may bg 25. Preferred unit doses ar range
35300 g, o SERE RS AR SENG I el LB RN YA G BTNy Dok ¢
dosages for eftheprdoessbbesrapy tatie: kepaepacoot the peestht Investiom the art for
paracetanol. For exanple, they may conprise 100 ng, 150 ng, 200 ngy, 250 ny,

300 ng; 350 ngy, 400 ngy, 450 ngy, 500 ngy, 550 ngy, 600 ngy, 650 ngy, 700 ng, and
800 ng. Pref erw:e%rumgt treoge%uerredmdsmemmwn@j td @8k secdRD aBBsct M ItRe
pr ef er abl y 200 to 55 , host preferably 250 to 500 ng. 25
present invenilon or obtainable by the process of the first aspect of the present
invention consists of the melt granules only. The melt granules may consist of
the NSAID and paracetamol only. Alternatively, the melt granules may further
include one or more expicients as defired 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 compraessed tablet, with good dissolution characteristics is minimal.

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

30 includes one or more disintegrating agents.



Preferred uni orrns conprise of 500 ng of paracetanol and 200 ng " 1000 m
paracet anol and 400 ng of ibuprofen. 30Preferably, the granul ar conposition
as defined herein is conbined with an extra-granul ar conponent and then
formulated into a unit dosage form The extra-granul ar conponent conprises
the ingredients incorporated in the unijs 30 dosage form which are not
contained in the solidified nelt granules. They may be m xed with - the
solidified nmelt granul es sinultaneously or at sequential stages in the

process to prepare unjt dosages. . A particul ar,ady f _the present

i nvention is#? Hﬁt”?%riag"& gy aﬁﬂ%’a&eﬁ#@%‘f’&yﬁg pé%%%g-gg?ﬁn%ttrgfgrgaﬁﬁghent
may be combi ngghpdinkht Ubed Of aaikiefontatpesihidferablgl thehdistaogratingeagent! il so
there typically does not nave to be signifjcant rocessimr;[?r ]pf the =

i ngredi ents iResend ewthin- RearfiPBYaL o RYIRRKICTr BYRN ¢ PUBATRISP M 1 ¢ he
granul ar_comashiskffing TR Loty anuber ARINDMeCORRLE bt If 2
extra-granul ar corponént™ by conventional m xi ng and bl endi ng techni ques so-
as to forr a disinfegratingi Rgeiites 1ipceporaied dfoetes Metty ARAYEs AR dMs whi ch
may be used ts'si”"“HCiilr‘i'a } %‘g"n htl“a e 4{91 S i !'l “ir;x., b%@w@:t@ﬂﬂ%ﬁ@ra{m VY, nder’
V-Bl ender and’ 'I(%hg%ﬁ“‘%ﬁindérféTE% RRRS 2B AntmElchb ety typical | yﬁg .?'F“% bl end
whi ch may be mbdpeessied dndtroilledisl producs A ggaride rideiiamegbliiaal cagPraaiien nes. 15

Suitably, a preferre i L. dosage f QTR L GAding Ak avi
conposition, éag)agLef iﬁeggwé@ggn, gonﬁ{nﬁ@ﬁgﬁgﬁi%@ﬁg a|(3l tlgégg?fw‘? dlh Y"é ‘mel t
gr anul es conpadwaintigeaud\Shiiditing, etisivteghtiop andcdissoiufionaprapeies da ardvjdesne or

Tor e Soor B iU DDA Ao R TR, SLagee O
uni t dosage f@taBldtsformae frorf the graadendongositior s didintegrhtet quidy under the
conditions found in the gasfro<intestinal tract. Examples of disintegrating
agents include one of more of wheat starch, maize starch, potato starch,
sodium starch glycolate, low-substituted hydroxypropyl cellulose, alginic acid,
15  cross-linked polyvinylpyrrolidone, magnesium aluminium  silicate and
croscarmellose sodium. Preferred disintegrating agents are those which swell
on the action of water thus causing the ingredients in the granular composition,
and solid dosage forms prepared therefrom, to be pushed apart and out into
the aqueous disintegration medium. Preferred disintegrating agents comprise
>0 one or more of croscarmeliose sodium and sodium starch glycolate, especially

croscarmellose sodium.

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 wi, 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

i it By greater than or equal o 2% by wt most
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preferably greater than or equal fo 3% by wi of the granular composition. .

30 Preferably, the disintegrating agent is present in an amouni of less than or
equal to 20% by wt, more preferably less than or equal to 15% by wi, even

more preferably less than or equal to 10% by wt of the solidified melt granules.



Preferably, the unit dosage form conprises 60 to 99.5% by wei ght, nore
prefencly7 by the granul ar conposition based on the total weight of the
unit dosage form 31 the extra-granul ar conponent based on the total

wei ght of the unit dosage form Sui t abl e i ngredi ents which nay be present
in the extra-granular conponent, or 5 ngy be enployed as excipients in the
granul ar conposition, inclUde any of the follow ng: A water-sol uble or

wat er -i nsol ubl e diluent 10Suitable water-soluble diluent materials include
sugars (such as sucrose, fructose, |actose, dextrose), cl odextrin

mal t odextrin B‘?ﬁ%ﬁréﬁiyttge @SP@E@@H% agentds Presegt insapiamaust P%IQE@"%fnfbaf)@tf assi um

citrate). Suif B9 SRR Aobh BRI bRLaudne My col o

derivatives (s uc as 1 m crocrystal l''ne cel lul ose) 'starc erivatives
t her eof (suchprafergsle gteitertthan gedqlsalécr@%)by\Mﬁ@‘éh@ﬁ@itdlﬁﬁddspihatmulet&| cal ci um
phosphat e, cal ci um sul phate, cal cium carbonate. Mcrocrystalline cellul ose
and di cal ci um phosphate are preferred water insoluble diluents. 20 If
present, the Hidfarably, tinypebeerpirl:qsweighti mafianf Afdbtio disifiedratiog 26embip thei ght ,

nore preferab even nor ef eraply . 15%. by

wei ght, nost #8‘9‘8%&’6?&5 g4 f‘%‘\t’ 5%%{}E\A/él“ght 5t W%eu?ﬁ’y ﬁosaae“%om%ased on
the total weiglafergitlytibel tori:4. dosage form 25Al t hough the diluent may be
present in the nmelt granul es and/or the extra- granul ar conponent,
preferably if the diluent is present it is exclusively within the extra

-granul ar  conpemsrablyOfhetgtRcatlivy vitsResd SN paracatshaabamintdgrating agent in
10 the solidified melt granules is 20:1 fo 2:1, more preferably 15:1 to 5:1, most
preferably 12:1 to 7:1.

Optionally, the granular composition, and the solidified melt granules, may
further comprise additional excipients such as a diluent or a surfactant.

15 Preferably, the granular composition, and the solidified melt granules, contains
only a NSAID, paracetamol and a disintegrating agent.

It will be appreciated that the granular composition may be prepared in
accordance with the present invention by a simple cost-efficient manufacturing
20 process on a large scale. Formulations prepared from the granular composition
according fo the present invention have been found o be stable on storage
and to have advantageous dissolution properties. The dgranular composition
typically exhibits desirable flow and compressibility characteristics and it may
be tabletted using minimum excipients without sticking or capping during the
25 tabletting process to provide a dosage form having suitable hardness
properties combined with advantageous disintegration properties. Furthermore,

e %ﬂ’,’i{}(ﬁ fasie 48800 Erili"i% with cersin i\\“)fﬂ?)‘"‘: f’”‘: “\rq Bt ﬂ’if L OVE .

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

form.



0.1 to 5% by weight, nost preferably 0.2 to 2% by wei ght of the unit dosage
form based on the total weight of the unit dosage form Although the
surfactant may be present within the nelt granules, preferably if a
surfactant is present in the unit dosage formit is present exclusively

wi thin the extra-granular conmponent. A "wicking agent” The term "w cking
agent" refers to any excipient that forns capillary pathways 10 within a
conpact, such as a tabI et, such that when the conpact is placed in an

aqueous envirgnment |d is drawn through the at hways by capillary
action, disinl @ 908 q*P:Q fohé dBwibn %SPSEEUP? FEeeiYt eFW&F‘WrtLiPFQV‘é%oﬂds are
ruptured by tﬂ?arhﬁﬁé@tﬁ:%i eémbbamsrﬂm B e Gt Mtas@daefbﬁoaamaeﬁmétanb@ wat er
and is preferably present only in an extra-granul ar conposition use

tabl etti ng. 1@W@mm§cgrabwar apERPSitPragerdefingd Jrrept wludnrmamwﬂ@tamfc
materials, st [ e t u

hydr oxyet hyI c Bileggg%t E}(‘? ’u!eﬁ g ﬁ%r? gl%%iﬁuﬁrgge%?ﬁP%aracetamol and

hydr oxypr opy! mﬁtdnylly oeda |loul I nosre %Nﬁlmm:)w Rraterabivt heemit desagefiornPriefiercdibl y t he
i norganic rratg }g S %g Lses silicon dioxide, 20 PTFE powder, al kali netal
silicates, RSV netal silicat es, alkali metal carbonates and

bi car bonat es and al kaline earth netal car bonat es. Exanpl es include sodi um

car bonat e, um Di.car bO at e p 1 aSS neS| um.car pbonat e,
o ot & ¢ pofhs TR SRS Bithdnal B RO & MiaRls S JRET otk asten
nmagnesi um si | b aigptaddo eadisteyrats iin nmmutwrr&éwramyytwehmeaoﬁg@r Rimngt er i al

conpri ses star hes su starc ce starch
t api oca star cﬂ Eél‘:c"?l‘?ed Fl@%k%@%‘{ PW@P‘?J’GW?S '?Th?ﬁ @@Cétoért%%ﬁg{]ch as

preagel ati ni Sﬁﬁbﬁhatrtfébt Mot BlersWMké 666 dedadec@ih IQQ\ﬁaHHweii by &patightoxi de
and/ or al kaline earth metal carbonates, especi ally cal cium carbonate, talc,

mai ze starch @rﬂ?eﬁr B@"@Pfatl ni sed starch. Mpst 30preferably, the wicking
agent conprises silicon dioxide. 33 Preferably, the w cking agent
especially silicon dioxide is present in an amount of 0.05 to 10% by

wei ght , rmre Pritgie anlity dosas f@m%rwdweﬁ:@mresmﬁabf@ﬁ% cbewﬁbleat@lbgem 1to
3% by wei for m
based on ? e t@%]g Sd%rnﬁcﬁ{rﬁlo tMn%et?oqu?ﬁ?ég%sa %g E?bl&rbg feragﬁ%;

wi ci dng agent thesfqnme@femtcoam@edetablew %Smemaﬂh@ e&mﬂeﬁe@reacmntanonmqs@dent A

| ubricant 10 entional lubricants for ibuprofen tablets nmay be used for
exanpl e stearic acid, sodiumlauryl sul phate, polyethylene glycol,
hydr ogenat ed vegetable oil, sodium stearyl fumarate, nagnesium stearate or

cal ci um st ear These be i ncaot.porated in uhi.t  do e formin
crount s of 0. 08 coMBiE S ie e el PBLRRAY LB eseled Min Dhn S e et P s e on
the total 2oei gagedfont Iaecommmtldntvaaga!uiaserrpoiwrﬁahml@h b ehydudtypeyimsth§l
present in the Fnl t dosag orate e solidified nmelt

P et Ay getlee. 497 8 %G Bhnal gt shak ToP Sairle, st [ FhL SPsse croe |'s

only present wctdyen the extra-granul ar conponent.

The proportion of NSAID in the unit dosage form will depend on the dose
25 required for the desired therapeutic effect. L.ow dose drugs such as flurbiprofen
and ketoprofen may be present in an amount of as lithle as 10% by weight of
e unit dosage fonm, However, a preflered feature of he nvention 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 tabletling technigues (e.g. dry blending the component

parts and subsequently compressing the mixture).



20 A further pharmacol ogically active ingredient and/ or enhanci ng agent
Suitabl e agents may include any other ingredient commonly used in a
conposition useful to treat pain, inflammtion and/ or fever, for exanple 25
caf fei ne or another xanthine derivative, another anal gesic, for exanple
codei ne, a skeletal nuscle relaxant: angntihistanmne (e.g. acrivastine,

Ew. tem zol e, a.zatadi ne, azel astine: brornc.thnhenhydrame,

bronpheni rarnne. carbi noxam ne, cetirizine, chlorpheni nm' ne,

cypr ohept adi ne, dexbrono ram ne, . dexchl oro enl ra di phen (dram ne,
ebastine, 30 Eéﬁt‘%fﬁpbfeﬁ‘ ﬁ%ﬁ@@rﬁrﬁ%e”tl”b?%taﬁmuﬂkg qreqist ﬁs‘%ﬁ%a fetfliet azi ne,

oxat omi de, ph@{ﬂ\m@flﬁm Pre RERAMI t2XAThAeor @e(daz ke 59618y wéaghﬁ%tvbﬁ%ore

tazifylline, teme tine, terfenrdine, trolp ennam ne ‘or rolidine
(preferably npiefereblitaragter dapmar ieniak nP@hsbameiakinsf dhe ant; d%ﬁaﬂécf@ﬁ@est ant

(e.qg. pseudoeBg@eq!rémme tB’J&E\Qﬁng&ﬁﬁ@%ﬁﬂb%eﬁ‘l‘aﬁnphe”y' ephrine); a cough
en, ¢

suppressant (e.g. caramp odel ne or xtronet horpan); an expectorant
(e.g. guai 5ene5| n, pot assiumcitrate, potassium gual adol suphonat e,

pot assi um sul pNaL e oA NGB YL E) ool LsdhoRo N BERE 19, oy

ant agoni st (e antl - natsea dr
ci oni peri der i epighf, heofau ptdferabjyh ssetbah ogi eqldl yto aA1% vy weightdeeart negrd/ or

enhanci ng agent .na i cor orat the [or,the

ext ra- granul aP™ é‘%{ﬁ%‘éjﬁ ?g%hsgnw B'gghﬁ't'ﬁéﬁngf’%ﬁ%ﬁ%j%ﬁsp BRI known
to the personegidilib % bywwghirdf thayini @lobage faper bdsed M tHehota) resiyghtest
conposition a cordlcpog to the present invention as desired, although it will
be appr eci‘at eH1&H; I8¢ fHE- advant age of the present invention is that the
nunber of excipients necessary to achieve a quickly disintegrating dosage

form such as _a con‘Fressed tablet, with good 15di ssol ution charact erl stics
is mniml. A fﬁ@wa@yr&@mﬁfﬁ@etam%laéWWﬂ%a@epaﬁ of\preatebigney sayatian) et |

particularly 3590y & gﬁf WS%@%W@%‘&?&%&@B} sauaqwo%safl ﬁﬁ)@earanul ar

conposition as herein conp I‘ISII’I? 4§ura|t of ‘ed nelt
granul es of ammpwfarﬁalv;ﬁ%t@étwr agyaf or4i% by ovrightneven W@r%preferahw b) an
extra-granyl a [ Y

present i nganbae%gélmg&gpp 8&%% 5%&1%@9@2?8%55@33 @kgﬁﬁtt tot aI q%@V\BI ght
of the unit dts5%% Hyoweight of the unit dosage form based on the total wetght of the unit

dosage form.

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 totai weight of the unit dosage

form.

Preferably, the NSAID and paracetamol, and disintedrating agent when
present, are only present within the granular composilion of the unil dosage
form, The ratios by weight of NSAID to paracetamol, 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.



A furtheret 1(40 formspecial |y conposition, particularly a

non- ef f ervescent conpressed tabl et conprises: 30a)a granul ar conposition
conprising a plurality of solidified nelt granules of a NSAi|ID, paracetanol
and a disintegrant uniformly contained therein; and 35 b)an extra-granul ar
conponent conprising an insoluble w cking agent present in an anount of
0.05 to 5.0% by wei ght based on the total weight of the unit dosage form 5
Preferably, the insoluble wi cki ng agent conpri ses silicon dioxide A still

furth f d t >, f | | et

bar t1 oul ar by HoigrsasedPy ateie Hebhof SBT3 e Sdotsaen

|g[) 32%?2 ncoggﬁésg{?gﬁ% | |§|tnlgyé ?qnaayl gr?rlstemh@msaﬂqbltdlafn eﬂeﬁebits aigargl es of
ext r a- gr anul af%dépo 8n§l E&wﬁ’%l @Q:n{)mgﬁ‘gr ﬂggmﬁg%@bﬁ%k&f{b%éﬂp Peént in
an amount of %goiob%é%dWm@EBG@‘mg hagedo tWﬂerteodél'lvaW@ésgﬂie Bfnplo)gg,uni t

dosage form 15 Preferably, the extra-granuf ar nponent further i ncl udes a
di | uent pr&senprraallydheiecisr upitidosages Bie GRS tobﬁg%dh%ﬁWH@’Q%t%A*%l ght

of the unit dasage lehMeotON &f GbAdmehliCaficRpYS @%r:ﬁﬁr{ﬁé’%{lﬁmﬂ{}nﬁéaﬂef' ned

her ei nbefore 1s pr sent i n an anount wei ght
pref erabl y 75dpee obiiproferiggbencraived2tbmg. ﬁr%ﬂ@ﬁamﬁydialﬁl dqseg@%lbp 108 ght  of

he unit dosage, TRLRIBAIER Aokhfe Pl ratkofo-Ala e il rdRRARF (601 ™

25Pr ef er abl y, ra-granular corrpone nbe
present in 300 mg and espec:aliy 200 mg :buprofen The max;mum dally dose of

10 flurbiprofen is generally 300 mg. A single unit dose may be 12.5 mg. Preferred
unit doses are in the range 12.5-150 mg, more preferably 25-100 mg and
especially 50 mg flurbiprofen. The maximum daily dose of naproxen is
generally 1500 mg. A single unit daily dose may be 125 mg. Preferred unit
doses are in the range 220-750 mg, more preferably 220-500 mg and

15  especially 220-250 mg naproxen. The maximum daily dose of ketoprofen is
generally 200 mg. A single unit daily dose may be 25 mg. Preferred unit doses
are in the range 25-100 mg, more preferably 25-75 mg and especially 50 mg
ketoprofen.

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, mast preferably 250 to 500 mg. '

Preferred unit dosage forms comprise of 500 myg of paracetamol and 200 mg

¥ (e A O e ¥ r-r‘--g'\s« g | &f\{"s - .
raracetamol ang 200 Vi Y ibu i$} G R g oY

A Ay et |
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paracetamol and 400 mg of ibuprofen.

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

extra-granular component comprises the ingredients incorporated in the unit



an amount of 0.5 to 40% by weight, nore preferably 5 to 25% by wei ght, nopst
pi/alai-Ed:4 10 to 20% by wei ght of the unit dosage form biased on the tnti
wei ght of the unit dosage form 36 Suitably, the present invention extends
to a process of form ng a conpressed dosage form particularly a
non-effervescent conpressed dosage formssconprising conpressing said

granul ar conposition as defined herein, optionally with an extra-granul ar
conponent as defined herein, to forma 5 conpressed dosage form

Preferably, the conpressed dosage.form,coppri ngn- ef f ervescent.

conpr eased dodagaoBImMEDEE L PYMANAS BPrETYDeL o WOnFe Lat TRk ot
10NSAI Ds are pgiRéd Iwitratld sbififi@mmiopianurRedigaiasecudy antdt-quyuhiid agents
but have al so been proposed for other-therapeutic uses, includi n% t he

treatment of pegsoHLNPRTOBRTRIO FERarepyRit 1e579°anT PATIMEA MR VA8 iageselse.
Paracet anol _PSSERSRRerfBAlio RS &l M heARblediebi hoadlieirbkuial BemBhdptdosage
forns of the present i1nvention are therefore indicated for use in the
treatment of iy bEScemhbinapenith theusresulascommpeiior pé (taR spgentime anthalspt or s
are effective, in M) i d L ”l 'J, . ris .%té. o y-Irosi ng
spondylitis, "3?“0?3&%#5( g‘éé%ﬁ?ﬂﬁ%‘%a h%?éesitapgéérﬁﬁ?%s%ﬁgr&%gogﬁ 8?§H§n‘d sof t
tissue injurite exihayamdsr ecdrsporeat peedoicombiéng widlatheegranular pospositiorat i ve

pai n, postpartum pain t al i 0 | h ] ine,
heumt i o pai e arat dianbes: ey 13 BB HAR HaCeRa DERAE CormBortat )

muscul oskel et abnveatitnadmiking apai blendingl texboiglies soassiocioah edunifdrin tidure
follow ng: respiratory ipfectjions, colds or_.i.nfluepza out . orL. nor.ni ng
stiffnessl? U”Qr%f@"c’ﬁ?'dg?‘@“?f‘c?sao f?ﬁ%‘gﬁ JHigh ”E%egﬁr%sfgn © fa}‘r‘\’)'é%‘)itﬁlﬁ

provi des a gr piubed akdRIHFAINEAdNIBLSBRANEMYBIbadei anddPloaghi BldnddeShge form
as defined herein for us

] e in nedicin ccor di ngl in a,sixth aspect of
the present i HYEREM HRUYRLS é’pi‘('g‘ﬁbr"‘o‘aﬁ’ E)&pdaw@plamﬁyal?gg%%&ﬁswdlp,togtgﬁalafgfi ned
herein or a upijhqgdemagel dBlMnsnaiinged herein 30for use in the treatnent
of pain and/or 1nflammation and/or fever. 37 According to a seventh aspect
there is provided a nethod of treating pain and/or inflammtion and/or
fever compsiskigadiies adfilitldsaie MmpediidRukar conposi tion as defined
herein or a uni't dosage form as defined herein to a manmal in need thereof.
5 According to an eighth aspect, the present invention provides the use of

a granular conpogy ti.o j DS 5d Rehimed A& NSy u@EiesH canment
for treating pa?%)' ah (a)r I?ﬁﬁg@\(@r&'gl?@n&%ng}ipr Peﬁu‘ar’. WACQQC(;?SF{) ﬁg igg&#a ni nt h
aspect, the present solidifiast meit graoviedeommigingsa NSFAIR fine tacih Rejecatanoh as
defined herein in tgﬁd gﬁﬁéﬁaﬁﬁto%%r%or@e%gfeﬁ%”ﬁﬂa for treating pain and/or
i nfl ammati on or fever. ' '

20 (b) an extra-granular component comprising one or more ingredients as

defined hergin.

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

compressed tablet,

Preferably, the unit dosage form comprises 60 fo 99.5% by weight, more

i B G0 e OG0 dn ipind 8
youL e BT Dy welght of
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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

oreferably 5 to 25% by weight, even more preferably 10 to 20% by weight of



According to a tenth aspect, the present invention provides the use of a
nolten 15 NSAID for nodifying the conpressibility of paracetanol.
Preferably, the nolten NSAID i nproves the conpressibility of paracetanol.
It will be appreciated that all of the features of the first aspect of the
present invention represent preferred fgatures of all other aspects of the
present 20 invention. Simlarly, all of the features of a particul ar aspect
of the present invention represent preferred features of all other aspects

Fol | owi g noniel SheaeanarspaeoRsE et be. MGt b M Sh et n® e

fl urbi profen fognavai |l abl e from BASF, Gernmany; naproxen is available from
Al bemar| e Corporation, USA; paracetanpol dense powder is available from
Mal i nckrodt, USA, croscarnellose sodiumis available from FM Cor porati on,

Brussel s, Bel gijitiBle B@ratnsns whith thapespassentVer the eReb-grdmamadonbidat, iop

avai l abl e from Luzenac, France; colloidal silicon dioxi d@é%so known as
col | oi dal &i | Medpeiampload ahexcRiemibipragulaEcoRresition. 1 AW OftABer the
tradenane Aergsil:.200; magnesium 38 stearate is available from Hays

Chenicals UK; steaFic acid is available from Hays Chenicals UK »
m crocrystalline cellulose is available fromthe FMC Corporation, Brussels,

Bel gi um undejg\v& E&_g ['HQQSB?WEte%-YAs%ﬁJbt?Eﬂ%H di cal ci um phosphate is avail abl e
from Univar L 5 Entonpress; Lactose NF Fast
Flo is available fromDW in Holland; Itychoxypropyinmethyi cellulose is
available_fro W ] gﬁ ARy e & a%&{ i i il abl e
from Col o}éon,@“@,&? q?%g} "g‘@{"?’% ' :ﬂ g rg#gﬁﬂ%a]ﬁ/g&% ) aﬁé%e%ﬁéx??%é%’

avai |l abl e frofrudiBse, Mitoseddedttoss),ssylladextim, Vealtulesimenand salidi afsoigaticon was
measured using_.the dissolution nethad descrihed in the US Pharmacopoei a
Vol . 23, pageg‘i‘%?‘?'gﬁ%’Mf"WgPezarﬂfiP%@S%@Ecﬁ'téa?g)at 50 rpm and a phosphat e
buffer (selected at pH 7.2 and/or pH 6.0 and/or pH 5.8). 15 Crushing
Strength The crushing str th.,is. a asure, of t har,dness of the tablet.
"t vas measur SHtae MRkl e ALt Bl oe selinge BERERTE (st he
tabl et wassbr ak@BeRstmasn ctifodat stataie thridawerivdtives Steresti geuch6RsT pkd-et
Tester. The jaws of the tablet tester were set at the iStﬁgﬁée set.tings of

23, 24, 25, 29clatigised. starchindicalgwsr RhrerPRptey dHcalciumy (RhpgP @Ulr essur e

is applied togfRRafedbbBtium! calfdta®s 1. MRradightdllinég heelldséearidn digdislutext
i ndi cate the cohponents which ) ) ,
phosphate are preferred water insoluble diluents.

20 f 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

bio o madeon papcvpnt there s ek o £ Hlen it pleem o Fraerys
RETEEIAN d“"\(ﬁ@‘(i’?hééﬂii x;@i;eg\;’ueat,n?u, GF ing Ut ahzg‘\,mqg\, 2R E N

Surfactant
30
Preferred surfactants are sodium lauryl sulphate and poloxamer. The

surfactant may be used to an extent of 0.05 to 8% by W@ight, more preferably



formpart of the nelt granular conposition and values in normal text

i ndi cate the conponents which formpart of the extra-granular conposition.
The 25 nunerical values in these tables refer to the % by w of each
conmponent present in the respective conposition. Exanple 1(a): Preparati On
of the Granular Conponent 30The procesgszfor all illustrative exanpl es

i nvol ves dry bl ending the paracetanol and NSAID free acid, optionally with
ot her exci pients which nay be present in the granular conponent, and then

heati ng the mxtur t a tenperature Cd.n_ap.extruder to
Mol the NSAIBIP e B eiphl |”§PSZH69f?rﬁg&e%gqﬂﬁg/‘?tb&ce{“%§’%‘tngntﬂﬁé&ﬁ'tdf%aﬁﬁ t he
par acet anol aReneBed carkhé eal welidtiab tientmt dddagefolnt.eXthwagss the sipdaotast ont o
cool ed stainless steel trays %r a cool ed m)v'th&? bﬁlt @%?C#O C and atI.I owed to
cool . The nol Wéﬁbﬁm{%%ﬁf}éwl% 21l WEPYIES FRTEETIRY iidhs I3 BIRIEM iPhe
mxture may bggsaghi aliGshduidritg iC @0 drégnt TORIEMN N ViRRS thBUSxir@GFARMIS
mlled by passing through a cone mll|l having a screen with a round hol e of
1mm The ré&sut@np@peitanul es are coll ected. Exanple 1(b): Preparation of a
tabl et 10 The respective extra-granul ar conponents (shown in normal text in
Tables 1, 2 and 4), nanely, colloidal silicon dioxide, magnesium stearate,
stearic acid, Al'wigkingesgeti’cal ci um phosphate and microcrystalline cellul ose
are bl ended sinultaneously with the granular conposition forned from

Exanpl e 1(a) above 15 for approximately 15 minutes in a blender. The dry
bl ended nat er iThé tevas “Wieking agant’ e¢farsytotaaly| excipieny thatdhire cgpitary @athve®s) and

compact i oot of LG CTPEAtERE o7 BBRuNHn SR o e Tep Becteth AL
oot AT AT s ol e ety ot | o
. | : | .
The conpr essi aﬁ"\;\%qraﬁ?" Bé[ﬂ@a??ﬁ"p?c?f}?%? 3Fi'etﬁrﬁa%{méliﬁ'i%&ogggtafie.bf@% Yabl et
(égnt a: ni n% EhQléedi%gfds@_cbftlihgrdaHﬁfutwmgidgau@éntasﬁ tiri‘dSAi_ bl &nﬁa%tapd?aggéganmly. I'n
anpl es o] racem ¢ i buprofen s presept in amynt o ng per
tabl et. ConseB(RSgHf gnly fhan BQV%SWH‘?BFg?‘EOﬁB%Bﬁ‘?da{']’r{agﬁggﬂbunt of 500 no oar
tablet tergExanples | and 4 to 7 and 325 ne portahi-attd Exanples 2, 3 and

8. However, it will be appreciated that a rd':\n'ge of therapeuti dose% of
NSAi D and par dbet @ﬁgqub}eaywqj@gbrﬁgpay&j_selecte ffom inorganic materials, starc

materials, cellulose materials such as hydroxyethylcellulose (HEC),
hydroxypropylcellulose (HPC), hydroxypropyimethy! cellulose (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
inciude sodium carbonate, sodium bicarbonate, potassium 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 prefersbly, the wicking agent comprises o
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.



30 40 acceptable hardness nmay be forned over a w de range of standard
conpaction pressures. Suitably, the tablets are sufficiently hard and
robust to withstand the further rigours of the manufacturing process i.e.
filmcoating. 5 Exanples 9 to 16 Tablets were prepared fromthe conponents
in Table 2 in the sane manner as descrilgd in Exanple 1. The conpressing
wei ght of each fornulation is adjusted to give a tablet containing the
desired therapeutic level of NSAID. In 10 this respect, naproxen is present

. ‘  ab] ) N _ ; . o (
12 amount ol AGEhIRLEh: LOCKAPBYER, Boke pr L OH Gl T ooe"
f1 urbi profen pE0b6dset by vegightmmone podfe@dIng 0pdo Falbyeveight, Bvanphes 15 and
16. Suitably, t i s ' f 31 Ltabl et
o Exanpi s 0Pl PEEL SR iR, FREPbaifraB0 CER e wihORE iy 557
ng per tabl et dosagedanpbesedldn the tbl weightofObetunitgosage foiv@. t abl et s of

Exanples 1 to 16 may be coated with a filmcoat conposition 20conprising: %
by wei ght m?)/ t abl et Hydroxypropyl net hyl cel |l ul ose6513 -Qpaspray Wite2l.74. 33

French chal k181032 péferatdy; Bnd iiomagmeRhenanesisy dxyBenxypram ety
cel l ul ose and Qoaspra% white in purified water using a
granular component.

A lubricant

10 .
Conventional lubricants for ibuprofen tablets may be used for example étearic
acid, sodium lauryl sulphate, polyethylene glycol, hydrogenated vegetable oil,
sodium stearyl fumarate, magnesium stearate or calcium stearate. These may
be incorporated in the unit dosage form in amounts of 0.05 to 5% by weight,

15 preferably 0.1 to 3% by weight based on the total weight of the unit dosage
“form. Although the lubricant, if present in the unit dosage form, may be
incorporated in the solidified melt granules andfor the extra-granular
compon'ent, preferably the lubricant is only present within the extra-granular
component. |

20 , |
A further pharmacologically active ingredient and/or enhancing agent

Suitable agents may include any other ingredient commonly 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, aratading, azelasiing, bromodichenhydramine, brompheniramine,
carbinoxamine, cetirizing, chiorpheniramine, cyproheptading,
dexbromopheniramine, dexchloropheniramine, diphenhydramine, ebastine,
30 ketotifen, lodoxamide, loratidine, levocabastine, mequitazine, oxatomide,
phenindamine, phenylioloxamine, pyrilamine, setastine, tazifylling, temelastine,

terfenidine, tripelennamine or triprolidine {preferably  non-sedating



25 Silverson stirrer (Silverson Machines Ltd, UK). French chalk is then

di spersed in the resulting solution. The tablet cores are filmcoated in a
conventional perforated pan such as a Manesty Accelacota 150. 41 In this
respect the tablet of Exanple 1 was coated with the above filmcoating
conposition and the dissolution profile é%f the resulting tabl et determ ned.
The dissolution results are depicted in Table 3 and Figure 2. 42 uopi nw ol
gluesaid imAqg %1.2 E 6Z VIP Pt 1 0 i 911.

antihistamines are employed)); a decongestant (e.q. pseudoephedrine,
phenylpropanolamine and phenylephrine); a cough suppressant (e.g.
caramiphen, codeine or dextromethorpan); an expectorant (e.g. guaifenesin,
potassium citrate, potassium guaiacolsuphonate, potassium sulphate and

La

terpin hydrate); an anti-ulcer histamine antagonist (e.g. misoprostol); and/or an
anii-nauses drug {e.g. demperidone). The further pharmacologically active
ingredient and/or enhancing agent may be incorporated in the melt granules
and/or the extra-granular component, |

10 Other conventional tabletting excipients known to the person skilled in the art
may be incorporated in the granular composition according to the present
invention as desired, although it will be appreciated that a prime advantage of
the present invention is that the number of excipients necessary to achieve a
quickly disintegrating dosage form, such as a compressed tablet, with good

15  dissolution characteristics is minimal,

A preferred unit dosage form, especially a compressed tablet, particularly a
non-effervescent compressed tablet comprises:

20 a) a granular composition as defined herein comprising a plurality of
solidified melt granules of a NSAID and paracetamol uniformly
contained therein; and

b) an exira-granular component comprising an insoluble wicking agent
present in an amount of 0.05 to 5.0% by weight based on the total

25 weight of the unit dosage form.

I Ccddog oy [ s il B o, o g e [P A o 1 T i, o g e g s g g od
A furine preRess Ui QOsage ToiTR,  gspaliahy & ool &

composition, particularly a non-effervescent compressed tablet comprises.

30 a) a granular composition comprising a pluralily of solidified melt granules
of a NSAID, paracetamo! and a disintegrant uniformily contained therein,

and
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b} an extra-granular component comprising an insoluble wicking agent
present in an amount of 0.05 to 5.0% by weight based on the fotal
weight of the unit dosage form.

Preferably, the insoluble wicking agent comprises silicon dioxide.

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

(a) a granular composition comprising a plurality of solidified melt
granules of ibuprofen, paracetamol and a disintegrating agent; and

(b) an extra-granular component comprising an insoluble wicking agent
present in an amount of 0.05 to 5% by weight, based on the total
weight of the unit dosage form.

Preferably, the extra-granular component further includes a diluent present an
amount of 4 to 15% by weight based on the total weight of the unit dosage

form.

Preferably, the granular composition as defined hereinbefore is present in an
amount of 80 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 baséci on the
total weight of the unit dosage form.

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

o TNELL

[ N A N AR GE0 by s owapmirsbnd e fee e . o ¥ =1 3 P fedost
preterany L0 Juo DY OWEIEHD oY e unit dosoos form based on tho fotgd

weight of the unit dosage form,

it will be appreciated that the ibuprofen, paracetamol and the disintegrating

agent may be present in the amounts as defined hereinbefore,

0
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Suitably, the present invention extends to a process of forming a compressed -
dosage form, particularly a non-effervescent compressed dosége form,
comprising compressing said granular composition as defined herein,
optionally with an extra-granular component as defined herein, to form a
compressed dosage form. |

Preferably, the compressed dosage form comprises a non-effervescent
compressed dosage form, especially a non-effervescent compressed tablet.

NSAIDs are primarily anti-inflammatory, analgesic and ant‘i-pyretic,agent's but
have also been proposed for other therapeutic uses, including the treatment of
pefiodontal bone loss, pruritus and Atiheimer's disease., Paracetamol
possesses analgesic and anti-pyretic activity. The unit dosage forms of the
present invention are therefore indicated for use in the treatment of all
therapeutic uses for which cyclooxygenase inhibitors are effective, including
rheumatoid arthritis, osteoarfhritis, ankylosing spondylitis, seronegative
arthropathies, periarticular disorders and soft tissue injuries. They may also be
used in the treatment of postoperative pain, posfpartum pain, dental pain,
dysmenorroea, headache, migraine, rheumatic pain, muscular pain,
backache, neuralgia andfor musculoskeletal pain or the pain or discomfort
associated with the following: respiratory infections, colds or influenza, gout or
morning stiffness.

Thus according to a fifth aspect, the present invention provides a granular
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

for use in the treatment of pain and/or inflammation and/or fever.
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According to a seventh aspect there is provided a method of treating pain
and/or inflammation and/or fever comprising the administration of a granular
composition as defined herein or a unit dosage form as defined herein fo a

mammal in need thereof.

According to an sighth aspect, the present invenbion provides ine use of a

granular composition as defined herein in the manufacture of a medicament for
treating pain and/or inflammation and/or fever.

According to a ninth aspect, the present invention provides the use of a unit
dosage form as defined herein in the manufacture of a medicament for treating -
pain and/or inflammation or fever.,

According to a tenth aspect, the present invention provides the use of a molten
NSAID for modifying the compressibility of paracetamol. Preferably, the molten
NSAID improves the compressibility of paracetamol.

It will be appreciated that all of the features of the first aspect of the present
invention represent preferred features of all other aspects of the present
invention. Similarly, all of the features of a pariicular aspect of the present
invention represent preferred features of all other aspects of the present
invention.

The invention will now be illustrated by the following non-limited examples.

In the examples, racemic ihuprofen and flurbiprofer is available from BASF,

o
e &

nany, naprexen s svallgble  from Albemarde  Corporation,  USA;
paracetamol  dense powder s availeble from Mallinckrodt, USA,
croscarmellose sodium is available from FMC Carporation, Brussels, Belgium,
under the tradename Ac-Di-Sol: French chalk is available from Luzenac,
France; colloidal silicon dioxide (also known as colloidal sjlica) is available from

Degussa, Frankiuit, Germany, under the tradename Aerosil 200; magnesium
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stearate is available from Hays Chemicals UK; stearic acid is available from
Hays Chemicals UK; microcrystaliine cellulose is available from the FMC
Corporation, Brussels, Belgium, under the tradename Avicel PH101; dicalcium
phosphate is available from Univar Limited UK under the tradename

5 Emcompress; Lactose NF Fast Flo is available from DMV in Holland;
hydroxypropyimethyl cellulose s avallable from Dow Chemical Company,
USA; and Opaspray White is available from Colorcon, USA. The extruder is an
APY MPC40 twin-screw extruder available from APV, UK Ltd.

10 Dissolution Measurement

The dissolution was measured using the dissolution method described in the
US Pharmacopoeia Vol. 23, page 1791, Apparatus 2 using paddles at 50 rpm
and a phosphate hufifer (selected at pH 7.2 and/or pH 6.0 and/or pH 5.8).

15  Crushing Strength

The crushing strength is a measure of the hardness of the tablet. It was

measured by recording the diametrical crushing strength when the tablet was

broken between the motorised jaws of a Schiuniger 6D Tablet Tester. The jaws

of the tablet tester were set at the distance settings of 23, 24, 25, 27 and 29.
20 The higher the distance setiing 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
prasent in the respective compasition.

Example i(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



Stearic acid Lactose Fast Flo Dicaicium phosphate 43 44 Table 3 Tine
(mn) %by w ibuprofen based on the total weight of ibuprofen in the

tabl et % by wt paracetanol based on the total weight of paracetanol in the
tablet 0 0 0 10
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to 165°C in an extruder to melt the NSAID free acid fully and théreby mix the
molten NSAID with the paracetamol and other optional excipients. The moiten
mass is poured onto cooled stainless steel trays or a cooled movin.g belt at 10
°C and allowed to cool. The molten mixture typically solidifies within 60

5 seconds: the mixiure may be agitated during cooling. The solid mass thus
formed is milled by passing through a cone mill having a screen with a round
hole of 1mm. The resulting granules are collected.

Example 1(b): Preparation of g tablet
10 '
The respective extra-granular components (shown in normai text in Tables 1, 2
and 4), namely, colloidal silicon dioxide, rﬁagnesium stearate, stearic acid,
lactose, dica!ciurh phosphate and microcrystalline cellulose are blended
simultaneously with the granular composition formed from Example 1(a) above
15 for approximately 15 minutes in a blender. The dry blended material was fed- to
a rotary tabletting machine (Fette P1200) and compressed into tablets
(machine speed of 100,000 tablets per hour and compaction force of from 6 kN
to 25 kN) containing a therapeutic dose of NSAID drug and paracetamoi.

20 Examples 2 to 8

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 level of NSAID and
25  paracetamol. In Examples 1 to 8 racemic ibuprofen is present in an amount of
200 g per tablet. Cohsequem%y, the paracetamol is present in an amount of

SO0 ma per fablel for Examples 1 oand 4 1o 7 and 325 mg per tabiel for
Examples 2, 3 and 8. However, it wili be appreciated thal 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



89.06 88.56 20 95.33 96.08 30 97.16 98.23 45 98.09 99.43 60 98.55 100. 09
The results denponstrate that significant amounts of both ibuprofen and 5
paracetanol are solubilised after only 10 m nutes. Suitably, the tablet may
provi de an increased on-set of therapeutic action. Crystal structure of
racem c ibuprofen, dense powder paracetagpl and solidified extrudate
cont ai ni ng i buprofen, paracetanol and croscarnell ose 10 sodium The crystal
structures of racem c ibuprofen, dense powder paracetanol, a dry

acceptable hardness may be formed over a wide range of standard
compaction pressures, Suitably, the tablets are sufficiently hard and robust to
withstand the further rigours of the manufacturing process i.e. film coating.

5  Examples 9o 16

Tablets were prepafed from the components in Table 2 in the same manner as
described in Example 1. The compressing weight of each formulation is
adjusted to give a tabtét containing the desired therapeutic‘ level of NSA%D. in
10 this respect, naproxen is present in an amount of 250 mg per tablet in
Examples 9 to 12, meloxicam is present in an amount of 20 mg per téb!et in
Examples 15 and 16, and racemic flurbiprofen is present in an amount of 20
mg per tablet in Examples 15 and 16. Suitably, the paracetamol is present in
an amount of 317 mg per tablet in Examples 9 and 11, 488 mg per tablet in
15  Examples 10 and 12, and 237 mg per tablet in Examples 13-to 16.

Film Coating

The tablets of Examples 1 to 16 may be coated with a film coat compoéition
20 comprising:

% by weight ma/tablet
Hydroxypropylmethyl celiulose 65 13
Opasp}ay White 217 4.33
French chalk 13.3 2.67

. £t ymm s ey, o b [ i

e R coating composition 8 prepared by dlssolving  the
hydroxypropytmethyl cellulose and Opaspray white in purified water using a

25 Silverson slirrer (Silverson Machines Lid, UK}, French chalk is then dispersed
in the resuiting solution. The tablet cores are film coated in a conventional

perforated pan such as a Manesty Accelacota 150



bl end of the racem c ibuprofen and dense powder paracetanol, and a
solidified extruded mass of racem c ibuprofen and excess paracetanol forned
by 5 nelting the ibuprofen but not the paracetanol are shown in Figures 3
to 6, respectively. The crystal structures were determ ned using a scanning
el ectron mcroscope (SEM It is clear fr8n1Figures 3, 4 and 5 that

paracet anol and i buprof en have defi ned 5 crystal structures. The crystals
of paracetanol are nore irregular in size and shape than the ibuprofen
crystals. The paracet anol cr¥stals are essentially cuboid and | arger than

t he i bupr of enindhipgespest Hirg tablaioé Examgleet %&ﬁ’@a'ﬁedl WﬂFF@Lﬁ‘@é’esf"@n‘EP Nghe

paracet anol i l.e Py ; i ! I as |

o cont rast,  SHURERoTNE R isRRGRTTop of YR RERIAD fRBlct Aotorey) e
cont ai ni ng andieschein rasditeareatepjsiedcio diehieod aodfrigared. wi th i buprofen (Figure
6) shows the paracetanol crystals (P) are essentially distinct, bound

toget her and enrobed by the solidified nelt of ibuprofen (1). 5 Exanples 17
and 18 - Igproved flow characteristics and conpressabilitv of the
pharmaceutical conposition of the present invention conpared with a dry

bl end fornulation 10 Tabl ets conprising racem c ibuprofen and paracet anol
Exanpl es 17 and 18 were forned fromthe fornmulation as outlined in Table 4.
Tabl e 4 Exanple 17 (nmelt extrusion) Exanple 18 (dry bl end)
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ng % by wt ng Racem c ibuprofen 30.3 200 30.3 200 Paracet anol

325 49.3 325 Croscarnell ose sodium4.6 30

% by wt
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4.6 30 Anhydrouscolloidalsilicon dioxide 0.3 2 0.3 2 Magnesium stearate 0.4
3 0.4 3 Mcrocrystalline cellulose 15.1 100 15.1 100
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15 The tablets of Exanple 17 were forned by the nelt extrusion process as
vve,t; kAmeo froma dry blend of the conponents as listed in Table 3 In
particular, the raw naterials were sieved via a 16 nesh screen, apart from
t he anhydrous 20 colloidal silicon dioxide which was passed through a 30
mesh screen, and dry bl ended together for 15 mnutes on a tunble bl ender,
The powder bl end was then conpressed on a Manesty F3 single punch tabl et
press using 96 conventional 18 mmi 8 nmi%aplet tooling to a tablet weight
of 660 nmg. The m xture exhibited a sticky consistency and showed high

| evel s of stidkbag@to the tablet punches during conpression. The mxture
was difficult to conpress. 5 In contrast, the formul ati on of Exanple 17 as
detailed in Table 4 displayed excellent flow characteristics (

nog[stipky) ﬁﬁmmaﬁm¢as%fbywﬂ;bmﬂvﬁ?sﬁgghtomﬁaﬁﬁﬁsﬁlb&%céﬁnﬁﬂﬂmﬁ@@rLOtary
tabletting chi ne at rat ta our e
crushing strength of t%@e ﬁ%l@?@h?éhWHﬂgﬂgﬁﬁ?e§“l7 §nd3%§ waeightastined by

recording the di ametric@b tghigishi ng strength \%Q&cbfh@ndlﬂbimtta%? br oken

bet ween t he torised.jaws.of a Schluniger 6D Tahlet Tester. The clushing
strength is med@ure pbf the hardhess of theltabl et (| 8. a hi gher crushi ng
strength corfespgpds tp a hardegglgbtet)— The jaws of dgwg Tabtet—Tegst er
were 15 set at a distapce sett] ncn nunber_of 24, 26, 2 and 29 _on_the
instrunent The t&Bl ets| of ExarrpIQé 387 for rred by the nmel96.@ktrusi on process

exhi bited a ¢rustng—strength—o A N kP—-(Caverage—af—F+-0—kP)-
Wer eas, the tablslgts of Exanpl elgzgsformed fromthe ert;end exhi bijted a

crushing stréngt@sof 2 0 to 20 9829KP (average of 2.7 9933 The results
denonstrat e tthat—the—nelt gr anp-es--used-t-o—f-orm-the f?bl et.s—of Exa[rpl e 17
exhi bit inproved GPI ow characteri §§ cs and are easier t8098rrpr ess

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

 Crystal structure of racemic ibuprofen, dense powder paracetamo! and

solidified extrudate confaining ibuprofen, paracetamol and croscarmeliose

10 sodium

The crystal structures of racemic ibuprofen, dense powder paracetamol, a dry
blend of the racemic ibuprofen and dense powder paracetamol, and a solidified
extruded mass of racemic ibuprofen and excess paracetamol formed by

15 melting the ibuprofen hut not the paracetamo! are shown in Figures 3 to 8,
respectively. The crystal structures were determined using a scanning electron
microscope (SEM).

it is clear from Figures 3, 4 and 5 that paracetamaol and ibuprofen have defined
20  crystal siructures. The crystals of paracetamol are more irregular in size and
shape than the ibuprofen crystals. The paracetamol crystals are esgentially
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



than the racem c i buprofen and paracetanol dry blend formul ati on of Exanple
2518. Moreover, the tablets forned by the nelt extrusion process (Exanple
17) are significantly nore robust and harder than corresponding tablets
formed 4 17 are nore suited to withstand the rigours of the manufacturing
process (i.e. filmor sugar coating, packaging etc). 47 THE CLAI M5

DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 5 10 1. 2. 15 3. 20

45
labelled as L. In contrast, the crystal structure of the solidified extruded melt
containing an excess amount of paracetamol compared with ibuprofen (Figure
6) shows the paracetamol crystals (P) are essentially distinct, bound together
and enrobed by the sofidified melt of ibuprofen (). |

5
Examples 17 and 18 — Improved flow characteristics and compressability of
the pharmaceutical composition of the present invention compared with a dry
blend formufation '

10  Tablets comprising racemic ibuprofen and paracetamol Examples 17 and 18
were formed from the formulation as outlined in Table 4. o
Table 4

Example 17 Example 18
(melt extrusion) (dry blend)
% by wt mg % by wit mg
Racemic ibuprofen 30.3 200 30.3 200
Paracetamaol 49.3 325 49.3 325
Croscarmellose sodium 4.6 30 4.6 30
Anhydrous  colloidal  silicon 0.3 2 0.3 2
dioxide
Magnesium stearate 0.4 3 0.4 3
Microcrystalline cellulose 15.1 100 151 400

15

the tablets of Example 17 wers formed by the melt exfrusion process as

i mxamples e acd 1 The ablets of Dxanple (8 wes fomed
from a dry blend of the components ag listed in Table 3. In particular, the raw
materials were sleved 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 {ablel press using



4. 25 5. 30 A process for producing a granular conposition conprising a
plurality of solidified nelt granules including a non-steroidal
anti-inflammatory drug (NSAI D) and paracetanol, the process conprising the
steps of: (a) formng a nelt mxture by mxing a nolten NSAID free acid and
paracetanol, optionally with one or nore excipients; and (b) form ng the
melt mxture into solidified nelt granules; wherein the ratio by wei ght of
paracetanol to NSAID in the solidified délt granules is greater than or
equal to 1.5:1. The process of claim1l wherein the ratio by weight of

par acet anol t eoriNSAtiEhal i 8trhe % 8l riveh ddptd tomting tgraaiablet svaightafeBB0emgt Maa or

equal to 2:1 and less,than ual to 3: The ,process of claim

wherein the paYdwet teag %’P@é 'Sitﬁpcéﬁ”éﬁﬁa‘ﬁ?dgﬁ%a ?8&%% @J{h%qual to
40% by wei ght tzn pugsisestdiaiig @ompassdlont ThéRfeting W @hiiculbto t:dsmlomb! dified

melt granul es based on the total weight of the solidified nelt granules.

The process of any one of clains 1 to 3 wherein the NSAID is present in an

anount of gregf €6ntFéé@nth8rfo@ﬁl!rl§ﬂloﬁ 8f EQ4mpY 1ehsietARd hessblé haRiplay 6@“6" to
45% by wei ght of the solidified nelt granul es, based on the total i ght of

the solidifi etx¢adpgt %Qvaﬁha@gftefw peobersticky) ang \!&#ﬁeeweﬁ:t%pﬁ@pmﬁolm
wherein the NpaLD) Jsensﬁe 'trﬁa Fdiélllyytaﬂfé J@S%b&nﬁ@%t@'fést%f@ WF 8008Bb ¢

during formation
tablets per hour

10 The crushing strength of the tablets from Examples 17 and 18 was meas.ured
by recording the diametrical crushing strength when the tablet was broken
between the rﬁotorised jaws of a Sch!unigef 6D Tablet Tester. The crushing
strength is a measure of the hardness of the tablet (i.e. a higher crushing
strehgth corresponds to a harder tablet). The jaws of the Tablet Tester were

15  set at a distance setting number of 24, 26, 28 and 29 on the instrument.

The tablets of Example 17 formed by the melt-exirusion process exhibited a

crushing strength of 6.9 to 7.1 kP (average of 7.0 kP). Whereas, the tablets of

Example 18 formed from the dry blend exhibited a crushing strength of 2.0 to
20 3.2kP (average of 2.7 kP).

The results demonstrate that the melt granules 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 teblets formed

T N B N oy BT P ST 4 ooty Fhe Soiniodo ot Blsrmeriede

17 are more suited o withstand the rigours of the manufacturing process (i.e.
fim or sugar coating, packaging etc).
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The process of claim7 wherein the 2-aryl propionic acid conprises racemc
i buprofen or S(+)- ibuprofen. The process of any one of clains 1 to 8
wherein the nmelt mxture is formed by nelt extruding a m xture conpri sing
the NSAID free acid, paracetanol andjgptionally one or nore excipients. The
process of any one of clains 1 to 9 wherein the nelt mxture is fornmed into
solidified nelt granules by cooling the nelt m xture to forma solidified
mel t and cnmwmsq)émﬁm'w@ afuv@il:ﬂ@htm@;\fswmmmsol idified nelt
granul es. The process of any one of clains 1 to 10 wherein the nelt mxture
in step (a) conprises the NSAI D free acid, paracetanol and a disintegrating
agent. The pﬁoceé\svr@cfesglf@nmvd_qumg@nnlath@nmssttqmt@mpmsmga Rigeaity ofs present
in an anount of r t ual to 20
w3 of the sol i dry Loromy(andks FakRlg Lot Hide ahfael Nl o8 1
sol idified nmelt Qﬂ%ﬁl@l)esd pimepnmebspm:fceamgomp'ﬂslr@fthelsmpmfl to 12 further

i ncl udi gthe ste res the ranular ded, toforma non-
ef fer vescent corrplIial sserﬁmg%brp%'fmp&’rs rb§ 18P ac%%%‘s :?g@nﬁ ceoér:%? agfj ng

plurality of solidifpadcetant!, gptamalewitic onpot mbngemm @nkir ee aci d
par acet anol and o tlonallm %e or, .nor.e ex reln the ratio by

wei ght of par acet AMdP g9 gtﬂ“i‘ﬁﬁ’é“@(ﬁoﬁﬁir@f@?ﬁgfﬁﬂ ®SoraroOrao i o greater

than or equal tOwﬂé@rHJih%rraﬁd)Bpﬂéighl@ffbalrzﬁceﬂa'rﬁﬁlié?ﬁ@msﬂh@ sengines me®f any one
of clainms 1t 13. A pharnaceutical conposition conprising a unit dosage form

conprising the gﬁEi‘ﬁH|e§r‘s gEasdhan yieasel tellatin 14. 49 16. The phar maceuti cal
conmposigion of claim15 wherein the unit dosage form conprises a solid unit
dosage form 17. The pharmaceutical conposition of claim15 or 16
wherei n the &nit TBelossges poslant Lvbeein Genpha eweight ehaeracedprandpar

component. 18. Theg Fr’(ﬂ to%g%eggﬁm%m 8&@%{&&:@6:‘”&@31 @esehg the unit

dosage form conpri ses I gh he granul ar composition
based on the t ot lessWengdntequdl l¥el.unit dosage form 10 19 The pharnaceuti cal
conposition of claim17 or 18 wherein the unit dosage formconprises 0.5 to
40% by wei ght of the extra-granul ar conmponent based on the total weight of
t he unids dosage fbe proces20f cldiret bhzwmamuﬁieqﬁrammolsi;bmamﬁ amny one of

clainms 15 to 19 wherejin the extra- ranu ent inclpydes one or nor e
cxel pi ent’s el ocPEGURareriar 1eR A SHc B AR Y HREN Znligaa g 268l and a
| ubricant. to 80% by weight of the solidified melt granules based on the total weight

of the solidified melf granules.

20 4.  The process of any one of claims 1 to 3 wherein 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.

25 5. The process of any one of claims 1 to 4 wherein the NSAID free acid is

fully molten in the melt mixture.

rmelt during formation of the mell mixture.

36
7. The process of any one of claims 1 to 6 wherein the NSAID free acid

comprisas a Z-aryl propionic acid,



21. A granul ar conposition of claim14 or a pharmaceutical conposition of
20any one of clainms 15 to 20 for use in the treatnent of pain and/or

i nfl ammati on and/ or fever. 22. A nmethod of treating pain and/or

i nflammati on and/ or fever conprising adm nistering the granular conposition
of claim 14 or the pharnaceuti cal 250‘811'position of any one of clainms 15 to
20 to a manmal in need thereof. 23. Use of the granular conposition of
claim14 or the pharmaceutical conposition of any one of clainms 15 to 20 in
the manufact®re gtpe BIORBRA efnimt worretnrtBagiaty pERRItN'aAdf 6PMPHEESRIMEL i on

and/or fever. 24gacklg iBlip@idid iR Mepldted ree acid for nmodifying the
conpressi bUity paracel arnol: wherein the ratio by weight of paracetanol to

NSAID in the solidified nmelt granules is greater than or equal to 1.5:1.
The process of any one of ¢claims 1 to 8 wherein the melt mixture is

5 formed by melt extruding a mixture comprising the NSAID free acid,
paracetamol and optionally one or more excipients.

10. The process of any one of claims 1 to @ wherein the melt mixture is
formed into solidified melt granules by cooling the melt mixture to form a
10 solidified melt and comminuting the solidified melt to form the solidified

melt granules.

11.  The process of any one of claims 1 to 10 wherein the melt mixture in step
(a) comprises the NSAID free acid, paracetamol and a disintegrating
15 agent.

12.  The process of claim 11 wherein the disintegrating agent is present in an
amount of greater than or equal to 1 wt% to less than or equal to 20 wt%
of the solidified melt granules based on the total weight of the solidified

20 meit granules.

13.  The process of any one of claims 1 to 12 further including the step of
compressing the granular composition to form a non- effervescent
compressed tablet. |

25
14. A granular composition comprising a plurality of solidified melt granules
comprising a NSAID free acid, paracetamol and optionally one or more
excipients; wherein the ratio by weight of paracetamo! to NSAID in the
solidified melt grancies o greater than or anuat o 1 5 1 and wherein the
3G granulas compesition is produced by the process of any one of claims 1 to

13.

15 A pharmaceutical composition comnprising a unit dosage form comprising
the granular composition of claim 14.
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The pharmaceutical composition of claim 15 wherein the unit dosage form

comprises a solid unit dosage form.

The pharmaceutical composition of claim 15 or 16 wherein the unit
dosage form further comprises an extra-granular component,

The pharmaceuticai composition of claim 17 wherein the unit dosage form
comprises 60 to 99.5% by weight of the granular composition based on

the total weight of the unit dosage form.

The pharmaceutical composition of claim 17 or 18 wherein the unit
dosage form comprises 0.5 to 40% by weight of the extra-granular

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

The pharmaceutical composition of any one of claims 15 to 18 wherein the
extra-granular component includes one or more excipients selected from a

diluent, a surfactant, a wicking agent and a lubricant,

A granular composition of claim 14 or a pharmaceutical composition of
any one of claims 15 to 20 for use in the treatment of pain and/or

inflammation and/or fever.

A method of treating pain and/or inflammation and/or fever comprising
administering the granular composition of claim 14 or the pharmaceutical
composition of any one of claims 15 to 20 to a mammal in need thereof.

Use of the granular composition of claim 14 or the pharmaceutical
composition of any one of claims 15 to 20 in the manufacture of a
medicament for treafing pain and/or inflammation andlor fever,

Use of a molten NSAID free acid for modifying the compressibifity of
paracetamol wherein the ratio by weight of paracetamol to NSAID in the

solidified melt granules is greater than or equal to 1.5:1.



