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GRANULES COWPRI SI NG PARACETAMOL, A NSAI D AND A SUGAR
ALCOHOL MADE BY MELT EXTRUSI ON The present invention

WO edoated2¢ o conposi tions contai ni ng a non- st er BET&B2005/003079
anti inflammatory drug, to processes to prepare them
and uses thereof. Non-steroidal anti-inflammatory
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pali n, post-partum pain and soft tissue injuries.
NSAI DS are generally acidic and substantially
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idifvidde treatnment of pain. It is believed that rapid
c!i|3| ntegration of a formulation rel eases the drug into
the body quickly leading to a nore rapid onset of
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cHavétientlp Baniifikteredaspdivioralsphigrimaveutidalptedpbsition in the form
disintegrate quickly in the gastro intestjnal t%act.
oftakiets: Ts.\sISr&)@rmﬁceph@alemt%hl@ QXSiRIeRISyMygS be chosen for
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which it can form tablets having a satisfactory hardness and also release the

medicament rapidly into the body so that it is available for absorption.

A major issue in connection with the disorders identified above is to improve
the onset of action of the NSAID, particularly in the treatment of pain. It is
believed that rapid disintegration of a formulation releéses the drug into the
body quickly leading to a more rapid onset of therapeutic action compared with
a standard dosage form. Accordingly, it is desired to produce a solid dosage
form for oral administration adapted to disintegrate quickly in the gastro-
intestinal tract. However, as many of the NSAIDS are acidic drugs,
accordingly, absorption can be a problem in the acidic conditions encountered
in the stomach. Furthermore, although the literature has proposed many
formulations adapted to disintegrate quickly, a major problem occurs with
ibuprofen and other NSAIDS as they may need to be administered in relatively
high doses, e.g. up to 800 mg per unit dose. Thus, there is a problem to
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in the stomach. Furthernore, although the literature

has proposed many fornul ati ons adapted to di sintegrate
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ot her NSAIDS as they may need to be admi nistered in

relatively high doses, e.g. yp to 800 ng per unit
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form which includes the NSAID together with excipients
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Ird tHis oéspecin VWO diid4 1738 by Sher BuoiseQomipanyi PLC dliscloses that if a
IS 1ncorporated . therein. further alfter | L
disiprpaEtnG, GoeRE s absomalo 1D Papratery PALT dagyipimately
chmblrie P #BBWitheand BeNF& ddoldl bha filldd & prodiddd a gfanule, a
such salts are typically nore soluble than the
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provided, if silicon dioxide is incorporated therein.

A further alternative approach to increase the bioavailability of an NSAID is to
administer the NSAID in the form of a salt, as such salts are typically more
soluble than the corresponding free acid. In this respect, German Patent
Application 3922441A seeks to improve the tablettability of ibuprofen
compositions and discloses that this may be achieved by converting ibuprofen
wholly or partially into its calcium salt and using these for tabletting. It is said
that the compositions may optionally contain ibuprofen, S(+)-ibuprofen or their
ammonium, sodium or potassium salts. The calcium salt and the optional
other ibuprofen actives may be incorporated into the tablet as separately
produced compounds or the salts may be formed in-situ during the tablet
preparation method through the reaction between ibuprofen (an acidic drug)
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Application 3922441 A seeks to inprove the
tablettability of ibuprofen conpositions and di scl oses

wao b@b/otdiee may be achi eved by converting i bupredEGB2005/003079
wholly or partially into its calciumsalt and using
these for tabletting. It is 3said that the conpositions
may optionally contain ibuprofen, S(+)-ibuprofen or
their ammoni um sodi um or potassiumsalts. The cal ci um
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tablets. It is thus usually necessary to subject the NSAID salt to an initial
treatment stage, such as a granulation process, in order to form satisfactory
tablets. In particular, the ammonium and alkali metal salts of NSAIDS, such as
the propionic acid derivatives i.e. ibuprofen, are known as sticky, hygroscopic
and poorly compressible substances. The sodium salt of ibuprofen, due to its
waxy nature, is regarded as exceptionally poorly compressible and also as
having a poor ability to be granulated. This is one of the main reasons why

very few sodium ibuprofen containing tablets are presently available.

Still further it may be desirable to provide a pharmaceutical composition which
includes a further analgesic active agent in addition to the NSAID i.e. a
combination product. One such analgesic agent which has been combined
with NSAIDS is acetaminophen (also known as paracetamol) which displays

analgesic (fever relief) and antipyretic (fever relief) properties, but essentially
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tablets. It is thus usually necessary to subject the
NSAID salt to an initial 20 treatnent stage, such as a
wQ@r@enl@Eté on process, in order to form sati sfaptDGB2005/003079
tablets. In particular, thg ammoni um and al kali metal
salts of NSAIDS, such as the propionic acid
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aracetanol is a fine sof p nd as such
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granul ati on process to produce- a granul ar form of
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to 500 mg per unit dose. Thus, there is also a problem to provide a dosage
form which includes the paracetamol together with excipients useful to
formulate the tablet into the dosage form and also excipients useful to ensure
rapid disintegration, but not to provide a tablet that is too large for patient
consumption or cannot be produced according to standard large scale
manufacturing process. Suitably, this problem is typically magnified when
paracetamol is combined with another pharmaceutically active agent (i.e. an
NSAID) which may also be administered in a relatively high dose.

We have now found that if a mixture comprising a molten sugar alcohol having
an NSAID in the form of a salt (referred to as an NSAID salt) and paracetamol

contained therein is solidified and formed into granules, a composition capable
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di rect conpression fornms of paracetanol, which have
typically been subjected to a pre-treatnent process,
woreyeloe1odt ai ned from speci al i st suppliers. ThEGEGB2005/003079
pre-treatnment requirements typically increase the
conpl exity and cost associated with processes for
produci ng solid dosage forns of paracetanol. Moreover,
paracetanol is typically adm nistered in relatively
of tabigttiog swith eninimum ttablelimomexpipieniai andi da_aymgranb/antageous
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R
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pre%ﬁgrifgg@bbh&? éﬁﬁ’gﬁy Neib 58td QhBUp&LBRMAY Bs®'td Form the

or N's
pharmaceutical composition according to the present invention may be taken

directly, without pre-treatment, from a bulk production process.

Further advantages of the pharmaceutical composition 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 having a relatively high concentration of NSAID

and paracetamol thereby increasing patient compliance.

Unexpectedly, it has been found that pharmaceutical formulations prepared
from the pharmaceutical composition of the present invention have valuable
disintegrating properties. Moreover, the dissolution results of such formulations
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is easier to conpress and tends not to stick to the
punches of a tabletting nachi ne. Mreover, the

wao booerghiput of the conpression process i s subse@nGBalos®03079
i ncreased conpared to enpl qyi ng untreated paracet anol
or/and the NSAID salt itself. Furthernore, it is
typically not necessary to pre-treat the NSAID salt
and the paracetanol (i.e. enploying a granulation
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the INSAIEYsaltisulypigedy ﬁ@mse%whm thedmolien sugar aleahok Fraplcally,
as J&%nﬁggq{er@fn%ﬂgﬂ'thénN?éAID salt has a melting point far higher than the

melting point of the sugar alcohol and the NSAID salt does not melt during

O

par teﬁﬁ{

formation of the pharmaceutical composition of the present invention.
Paracetamol has a melting point of 169 to 172 °C and depending on the
specific sugar alcohol employed and the process operating conditions, the
paracetamol may partially or fully melt during formation of the pharmaceutical
composition. Preferably, the specific sugar alcohol and process operating
conditions are selected so that paracetamol essentially does not melt during
formation of the pharmaceutical composition. Suitably, paracetamol may
partially dissolve within the molten sugar alcohol;, however the majority of the
paracetamol is typically dispersed within the molten sugar alcohol. Thus, the
sugar alcohol melts and typically enrobes the NSAID salt and paracetamol,
and other optional excipients present in the pharmaceutical composition. On

cooling the molten sugar alcohol, NSAID salt and paracetamol mixture, an
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nmelt at least in part during formation of the granul ar
conposition. Preferably, the sugar alcohol is fully
woredos@tb1er i ng t he prepar ation of the phar macerdT/Ga&R005/003079

conposition. Suitably, 171 t he sugar al cohol is

melted a liquid is formed. "The NSAID salt may
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“alcahiol.eCorvenienitly, eotmlfiedl heelt granules fsu’nedkhlye‘uﬂp meltmg the sugar

conpre nt o har naceuti cal
alcqhioh BFf.fy PIGRYY SasieH oﬁqsepiﬁseﬁé%éxqrnplsﬁﬁsg Tors? BOL 14 $1ibk to the
punEHd! o Bt hiSind "oBALEILOSIM el tbhits
fornped dyepartially rReltihgr thiel gugahalcohbk Su@hly,athmhl@ou‘gbput and

efficgéjr::é* Q?E &lgfplsgﬂh%e PFICR: g%qigpwa,?} C%%'Ietp rgg processa) may be
increased significantly by using solidified melt granules where the sugar

alcohol is fully melted.

Moreover, solid dosage forms, in particular tablets, formed from solidified melt
granules where the sugar alcohol is fully melted are typically more robust and
harder than corresponding solid dosage forms formed from solidified melt
granules where the sugar alcohol is partially melted. Conveniently, solid
dosage forms, in particular tablets, formed from solidified melt granules where
the sugar alcohol is fully melted are typically more suited to withstand the
further rigours of the manufacturing process (i.e. film coating or sugar coating)
compared with solid dosage forms formed by partially melting the sugar

alcohol.
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si ngl e continuous anor phous solid phase i.e. all of
the sugar al cohol is essentially anorphous and it is
wmoedosiondies r upt ed by the sugar al cohol havi ng apdeGBa@d/003079
crystalline structure. Unexpectedly, if the sugar
al cohol is fully nelted during the preparation of the
phar maceuti cal conposition, then the solidified nelt
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NSAID salt has a melting point far higher than the melting point of the sugar
alcohol and the NSAID salt does not melt during formation of the
pharmaceutical composition of the present invention. Preferably, by the
appropriate choice of sugar alcohol and process conditions, the paracetamol
does not melt during formation of the pharmaceutical composition.
Conveniently, this permits the NSAID salt and paracetamol to be processed at
relatively low temperatures thereby substantially minimising and/or preventing
degradation of the NSAID salt and paracetamol.

Preferably, the melt mixture of NSAID salt, paracetamol and molten sugar
alcohol is mixed so that the NSAID salt, and any other optional tabletting
excipients present in the pharmaceutical composition, is typically uniformly
dispersed within the molten sugar alcohol. A uniform mixture is thus produced.
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conposition formed by partial nelting of the sugar
al cohol. In this respect, pharmaceutical conpositions
wobkioel1dipel ude t he sugar al cohol as a single cPC/GBA®ESH03079
anor phous phase nay rel easg a higher concentration of
the NSAID salt and/or paracetanol in an aqueous nedi um
over a relatively short period of tinme conpared with a
conpar abl e pharmaceutical conposition which includes
Thetrhixturegiarallelvedttolcaohby niethbgs bereinafteri discussea until a solid is

o ha 5 T s TR Ay S

mlxt‘ak'é 98 oﬂhenefotrm% it Phelt YramhibsNThhiSE a8 Ugsd ﬁe?é’iho lth€term

the nelting process, thereby form ng a mnel
“solmﬁemmlt@nmwles’hmeam guinugs forgeed duycohmblmaguthg mieden

cog S, o e REREB AP S P BBl i e

tablsﬁiﬁg 8%1 whfé1 doBﬁng qsezer téthperafhrePbélow e mélﬂingﬁgotrﬂ%f the

sugracoo (i.e '%mx of the sugar alco
sugalsaldbfmdalalndaﬂwmm theesal mass inty geanulasl Thephatmaceutical

conigRlarfaRpess,d rlTgh YeushSraley 2na o ai spersion’

of the NSAID salt within the liquid nelt is typically
pr oduced ally, as described hereipafter,

Thumsh@@ltﬂlfte%@@ltegrﬁ@wﬁs rﬁ@a\pbe ﬁbtala?blﬁu%félﬂlyﬂﬁquw melting

ine G5G8 AR Pclphdfo PRI e 30 el it e
soligified enelt gramutds alleeotﬁaamelé by fullyrhélting tﬁ’e stiganblcphoby

the appropriate choice of sugar al cohol and process
condi tions, the paracet anDI ~does not melt during

The! (HEIBL! AdwWR ttohﬁo B*Yg ﬁér ﬁﬂmo&ﬁ\)e‘h"bnt This includes
Y,

nveni entl s e NSAI D salt and
botrpaa;adeiomlmg anal ﬁewmanhegsEdefatabiyaltheumeltys icoeled rapidly (i.e.

res.t bst t'aII m and/
QueBFBRaNE? ABSTRLOSIon BHca e tiasAlens JhE riiifh 854 Hicohol
to f&fhﬁ %Cﬁhgl@bentﬂu%hgréﬂlﬁbbphohg?)Hé%bt Fet é&ﬁfrfpl@fthél?rﬁé&) may be
racet anol | ten sugar alcohol is mxed s
aIIoWBdttotd@@l EAldooked vessehdT kennedt mey heppwf@all ontgisiosling rtr@ys
which may be static or continuously moving. Static trays may be placed in
cooling cabinets. Moving trays or belts may have additional cooling means,
such as cooled water. The cooled melt forms a solid and may be scraped off

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

The solidified melt of the sugar alcohol incorporating the NSAID salt and
paracetamol may be formed into granules by a plurality of methods. For
example, it may be pulverised into granules. It may be milled and/or sieved. It
may also be 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 cooléd air, allowed to congeal/solidify and then coliected. 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.
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exci pients present in the pharmaceutical conposition,
is typically uniformy dispersed wwthin the nolten

waegani@abeohol . A uniformm xture is thus prodeCEGBIWS/003079

mxture is allowed to cooloby nmet hods herei nafter

di scussed until a solid is produced. As the m xture
cools, it becones nore viscous. The solidified m xture
is then forned into nelt granules. Thus, as used
herein, the tern1"so|idified melt granul es"” neans

n o} FRRTRRR TR iebbnmh ShoRtaiorpl i Fibeec
UndgiE hﬁfesbahééat tORdigSE, p'trﬁé‘t§u%a“r0<dl¢drﬂnlt fhay URTDRERET Bt a
el ow the nelting point of the Su%éé al cohol and

tempenaturng betaw sits i nbrmad smeliing geituMeltinghmay be carried out

acodilfig B BHbiveame HR: Hoishlla FOtBdi, hebtibn. 2 XeSiel o 2

tempéraflteaatied thedinditild poifit opeid sabay alehbl oo byhﬁ(trwmrm a

al cohol . According to a preferred aspect of the
heatpdegﬁmdern\met mexinowa tepinedaitire ds daterngngd e thexslability of

the RRIBN"ER4S Qohbt v [.)qur%augﬂté QS@H@HE@&%% | Gehdfally, the

highef mfl\f@ mempgrathFe Sttr)llenﬂbltegqmcblivtthersa.@ai alootholnwillanelt :alltbwugh
coolln rerera the nelt 1s

this qw#chegay S R rewks? éP ﬁxf-a??'w? §ﬁa§ algighol.

For g\@}e@ﬁ letfﬁéieﬁég% i &r‘fg’rglly Eﬁvfsgpﬁg "’lhér Ree §u§§l25lc|8 glmu\ggl be

ous r exa
heated ﬁoonnd)t moreithamBedepeea‘etabIW he- 3ﬁa?€ a’aqveb&s paeltingl point to

o et PRl Sk b L e
depéﬁ@?ﬁ}e&ﬁ -aYBNgStbthéPhdd tﬁl;'e bftici Jl%ég alstHol efipdyed as

nmeans, such as “cool ed wat er . cool ed nelt
defifiexd her@nselprefeir&ﬂ he@’tlﬂger&ngealpe&ﬂ t fl 801°E, yeote pieferably 90

o 1585 B Bl o 1 5 s bR 6 o v

the 'sﬂ@ﬁf Fh%éﬁdlnlg éktﬂjd‘é%lgférfé@éll sl dx@fuaieetisnmdate@toba given
formed into granul es by pl ural ity of nethods. For

tempsrattpiee, I ta FbethﬁJIWkl 98d thert sugaamlsahol by they sseew
con %Jlrrlggglajﬁ%g %)ﬁlé.ﬁﬂ\ézgmll atlsdT%n?fbﬁ?e b rﬂé‘iﬁﬁgqhé N8 1ébhol

a spray tower or Spray
thereby reducing its external applied temperature requirement. Accordingly,

the extruder barrel may be heated to a temperature less than the melting point
of the sugar alcohol. For example, the normal melting point of xylitol is 95 to 97
°C, however under conditions of force/pressure (such as may be encountered
in an extruder or similar processing device), the external applied heat
necessary to melt the sugar alcohol may be reduced significantly through the
mechanical heat generated by the intense mixed action within the extruder. It
is generally envisaged that the extruder will be heated to a temperature not
less than 25 °C below the melting point of the sugar alcohol, preferably in the
range from 20 °C below the melting point of the sugar alcohol to 30 °C above
the melting point of the sugar alcohol, more preferably to a temperature in the
range of 20 °C on each side of the melting point of the sugar alcohol. Some

extruders allow different zones to be heated to different temperatures in the
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granul ator in which the nolten material is sprayed

froman orifice into a streamof cooled air, allowed
wao oosonge@l / solidify and then collected. |f theCTeBR005503079

extruded, the extrudate be cool ed and t hen broken

into conveniently sized pi'eces, followed by mlling

and or sieving. Alternatively, the extrudate may be

extruded t hrough holes and chopped into suitably sized
extrydenul kesef tampeltsitunesi ¢an be cheser apadesitedhtamensure that the

,on, the sugar al cohol is nelted.
sug%h%@phglgggﬁp §ké deonditions, the sugar al cohol rmay be

nelted at a tenperature below its normal nelting
point. Melting may be carried out according to known

Sultatihd@%sugarcalg@hdgsmtheeﬁeamf@ selichat mym terapeeiue (020

to ZrCERR St dhntsfiolreas 8. B9, e, B, o iohor we

med e a3 LRI &lledhol Eoirfied diyeraduetion of thbec@’f@@dnding @hono-
the nolten sugar al cohol and, i ngredients conbi ned

and{afeh@lyssarch diypjcal ﬁﬁ@cmﬁraeemattmal{s émjeﬁatslulgars gueh as

i h I
dexffB¢ 4t fiibost, Torp SHERpR, E28GHIt! WinieTF hay® Hel it BY the
redidtnsofggiucede: Guh snEgHr mc@ﬁtdstareftyplcalwn:aferred to as “alditols”

ener al | n ed that the sugar al cohol will be
as WeXtmaY B8 fR qﬁﬁgx redHRtiory og@eg dehydenppd et gradp of the
corﬁgﬁdﬁndjlh e uﬁ’tﬂk@@sﬁt Pgréf eBfifdIgy costs to a

typical operating tenperatures are
dependent on armngst ot her things, the particul ar

cohol d as _defined heregin, .a preferred.
Prefeldly e Sigar FERE GeabBromJeatpiar of BufpResadceride
or é7QISQ€chéﬁHé hMor@rgfé?éﬁbiw ﬁ@i@aiﬁé’lcgﬁ‘él ri@sc!envable from
preferably 110 to 150 OC.” If the sugar al cohol
redmttqnﬁajmog\eaaqcmarwet he extruder is heated to a g| ven
tenperature. In addition, the work on the sugar
al cohol by the screw configuration in the extruder

Prefértdd %lugér Cﬂaéhdléudérn?abl@”elbylr@ﬂubf@ S@fg@lﬁsa@cﬁaﬁ@és include
t her eb é reducing its external applied tenperature

maltited (mpehédto 152 60 disamalt, (mmd 453ter ff-TCand tactitalympé 95 to
98 CHe0BHER, MBS sl o o8B "D el e Fing.
point of xylitol is 95 to 97

Preferred sugar alcohols derivable by reduction of monosaccharides include D-
sorbitol (mpt 98 to 100 °C), xylitol (mpt 95 to 97 °C), adonitol (mpt 102 to 104
°C), arabitol (mpt 101 to 104 °C), mannitol (mpt 167 to 170 °C), dulcitol (mpt
188 to 191 °C) and meso-erythritol (mpt 120 to 123 °C). More preferred sugar
alcohols derivable by reduction of monosaccharides include D-sorbitol, xylitol,
adonitol, arabitol and meso-erythritol. Most preferred sugar alcohols derivable
by reduction of monosaccharides include D-sorbitol and xylitol, especially
xylitol.

Preferred operating temperatures for melting the above sugar alcohols,
preferably by a melt-extrusion process as defined herein, are about 10 °C to 30
°C above the melting point of the particular sugar alcohol so that the sugar
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0C, however under conditions of force/pressure (such
as may be encountered in an extruder or simlar
w@eweesdeang device), the external applied heatPCT/GB2005/003079
necessary to nelt the sugay,al cohol may be reduced
significantly through the mechani cal heat generated by
the intense m xed action wwthin the extruder. It is
general |y envisaged that the extruder will be heated
alcohel &s fullypuplienr Ehustpreteseed pperatipgdemperatires arerastfoligws:

sorfidy Hesfioet-Shafb 54 o6 il Bhous™ T 30ia! bBnkidEn 830 102 o

andaaUito] 27 eC 38déNital betweéh bt 11 RPQPahd tab®ut 1134 <CBIa#Gbitol
al cohol, nore preferabl¥3to a tenperature in the range

betweerr@bout dh1 d&cand; pleulb] 34 e, mannitahbetweaan apoythty7 °C and

0 e | oV .
aboft 970 of - erviTBLEg eIt 1 ahlilidl 183085 ihdiitol
betWéEs aboatmosinad about H28ctBaaltiesl bbtweeadabout erfout®@ and

that the sugar al cohol is ful1l[§/5 nel t ed. Suitalglgy, t he
o o

aboytid8¢ & abd dsomalt briwern abeyh o L spdiakoyt 18

tenperature (i.e. 20 to 250C) and standard atnospheric
pressure. By the term "sugar al cohol” we nean the
Althoeghl a amktusé of lstigal @lcanld s rdsfinedi kereinf nidyebe used to form

the pRaERARTICaNEPEPOSEN, RETeREN AF Ao Bale s taribaa) dg used.
Thuggﬁrg?r%fé?%d él?lbg?fﬁém & tPeglfHaktha‘ébuﬁ@él%nmsriﬁtﬁ\ the sugar

y the reduction of ucose. Such sug
alcadlot opreferabhe consistal essendiadly r ofl Dsoskitol abdi xyital, especially

t hey, may be.fprnmed by reduction of the al dehyde and
essggtg%lygqrﬁylﬁylgpﬁt he correspondi ng al dose and ket ose

sugars respectively. Preferably, the sugar alcohol is
derivabl e fromreduction of a nonosaccharide or a
Prefgirablyc the sugar alspbolphag armplting poiet elilgss thas si@quad to 180

o |V ti,0 a ride.

C, BRbipcPRerebh Mo el B, [T & 05T ImER: prefgranly less

thartlbp 8gadladi 14Es°C, mbstdsrefarhblytiess {Hapt orleilid] ¢o 120 °CC) ,
isomalt (npt 145 to 150 0C) and lactitol (npt 95 to 98
0C) of which, maltitol and lactitol are preferred.

Preferably the sugar alcohol has a melting point of greater than or equal to 50
°C, more preferably greater than or equal to 70 °C, most preferably greater
than or equal to 90 °C.

The sugar alcohol typically has a melting point which is less than the melting
point of the NSAID salt. Preferably, the melting point of the sugar alcohol is at
least 40 °C, more preferably at least 60 °C, even more preferably at least 80
°C, most preferably about 100 °C less than the melting point of the NSAID salt.

The sugar alcohol typically has a melting point which is less than the melting
point of paracetamol. Suitably the paracetamol does not melt during formation
of the pharmaceutical composition. Preferably, the melting point of the sugar

alcohol is at least 40 °C, more preferably at least 50 °C , even more preferably
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Preferred sugar al cohols derivable by reduction of

nonosacchari des include Dsorbitol (npt 98 to 100 00Q),
wogdosod12 npt 95 to 97 0C), adonitol (npt 102 PEI/GB2005/003079

0C), arabitol (npt 101 to 194 0C), mannitol (npt 167

to 170 0C), dulcitol (npt 188 to 191 0C) and

meso-erythritol (npt 120 to 123 0C). Mre preferred

sugar al cohol s derivable by reduction of . _
at lm&eehms@@sefemhlwaéle@sng@wm ’Cyless then thedeelting point

ar ahi and nmeso-erythritol. Mst preferred sugar
Ofpzﬁrgg%%ﬁimderi vabl e by reduction of nonosacchari des

i nclude D-sorbitol and xylitol, especially xylitol.

Preferred operating tenperatures for nelting the above
Corvepienty,dbadnsit gsrizyles Leay befopmad at-temneraiuses shbstagdally

lesGIpdiF Mg RSO B0 21 RBAND st i DetarPiciiior A Kheroras,

thet meltsoibatued @ohwprisirg the Inyolten B]?g?'; 'ﬁﬂmﬂxol,pthg NE’I.MG) salt and
oper atin enper atures are as 0 > sorbito . .
pargeetRBe! fgbé‘aﬁme@ofev dhe m“%m 0 ﬁags@mf??msﬁrqimmﬁch is

0 1 '
suffgi, & e Pugdf doahel KEind iR Phe NSRS IS0 the.
paracetaaboluAdvadtagEpusiynsutiolopbeitingecoratitans fypicdllg mirdmise or
about 200 QC, so-erythritol, between gbout 130 0C and
preyes eg__rggaggﬂ OFEH NS&){E)ﬁ@kt\ﬁ@grPaJBS%’ianlch 0C and about
128 0C, nmaltitol between about 159 0C and about 182

0C, and isomalt between about 155 OC and about- 180 OC.
Pref¢nabtyy ghe ssugiax lgahobis pregent il aotasheuntsofdess tkan oeegual to

b dto f th h t.i Calo i1
2595y BE 25 5 P DB R o 1 RE bl Bteraby
les$ than RIrdiidl 86 19 Y WE Bve§ moRe ppéferalig aeéd @dn or equal to
conposition the sugar al cohol preferably consists

10%sbe vt &if| eograputasr eemppnent @y the dharewnseutianl gomposition.
Prez(?%gﬂ{j:tﬁ% l%lggplr%qofﬂ I rleseFf @I&ﬁ %mryl{%;dr?]eggéaﬁgrth?n or equal

ting porn I ess requa
to 180 &C,wtnuheraorpeémmm* ygreassr thaan opr equplato t4% 1BY WIC, most
even nore preferably |ess than or (\enguz%l to 150 OC,
prefasablypgreptardhe) aradiial pAabeyt epuRY Wi

of the pharmaceutical composition.

@ gyenular component

Preferably, the sugar alcohol is present in an amount of less than or equal to
25% by wt, more preferably less than or equal to 20% by wt, even more
preferably less than or equal to 15% by wt, most preferably less than or equal
to 10% by wt based on the total weight of the pharmaceutical composition.
Preferably, the sugar alcohol is present in an amount of greater than or equal
to 1% by wt, more preferably greater than or equal to 4% by wt, most
preferably greater than or equal to about 5% by wt based on the total weight of

the pharmaceutical composition.

The invention allows the formation of a granular composition comprising a
variety of NSAID salts, in particular NSAIDS which preferentially inhibit Cox-1.
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Preferably the sugar al cohol has a nelting point of
greater than or equal to 50 OC, nore preferably
w@e@aneri2zé han or equal to 70 0C, nost pref er abP@I/GB2005/003079

greater than or equal to 90, 0OC. The sugar al cohol

typically has a nelting point which is |ess than the

melting point of the NSAID salt. Preferably, the

nel ting point of the sugar al cohol is at |east 40 0C,
Suntableetymesf efr NSA!DSt whiehgtreégentillyeinbibitréiox- medye balsefected

&@@ C nost preferably about 100 OC | ess than
from PW"?Q;C SOR[€®f the NSAID salt. The sugar al cohol
typically has a nelting point which is |ess than the

mel ting point of paracetanol. Suitably the paracetanol

(1) dtfess prapionisiacididertivajivesi mat i on of the pharmaceuti cal
ref ably, the nelting point of the

(2) &gggiﬁégﬁ'& qryaﬁye§ 'east 40 OC, nore preferably at

(3) | aRsterkiinid@cid QeAVatVREE preferablyat |east 60 O0C, nost
preferably at | east about 70 OC less then the nelti ng

(4) pthebipbenyloashexylig@cid divaéiMeent |y, the nmelt granul es

d at tenperatures substantially |less than
(5) {Tﬁie ﬁg'lctf] gmpm nt of the NSAID salt and paracetanol .

In other words, the nelt m xture conpri si ng th_e nol t en

_sugar al cohol, the NSAID salt and
SUltﬁb%ﬁ@P@“'t‘- Reic:gRivadies & use higin el e & 8respit limited to,
|bup‘?Q ! '&q?é&%rbc ﬁoiaﬁ d&?ht hifisresed aﬁeﬁBBFerPUtfé?\%fen

t 't he par-acet dno
ketowumm; agiedopiofen, suphgmﬁm ,at ca;profamm tmxzmrozwnpl cpiapqprgfen
se or vent ation AlLD salt_an
mirQRP R SOAPTOIST FUIPSEY, ARMICRTGLEN. ARRIAGNG Soh cLdHEren.
and' Bu?\Bxi%”?Hﬂt %férﬁétﬁ nélABe of—‘QHé Zpr‘oﬁlcﬁﬁc%éﬁd WroupOh&iude
preferably | ess than or equal , nore
ibuprofeingr alapymtarssflurmlwodbn ed@r@pmfems%etgprwfen eanch fembafen,
ﬁﬁrabl | ess than or equal to 10% by w of the
eSpg?'ﬁ Bfonent of the pharmaceutical conposition.
Preferably, the sugar al cohol is present in an anount
of greater than or equal to 1% by w, nore preferably
Suitgblyaaeetic naid derivajives feouaesheyeift mclﬁglg, but are not limited to,

indomethacin, sulindac, tolmetin, zomepirac, diclofenac, fenchlofenac,
alchlofenac, ibufenac, isoxepac, furofenac, tiopinac, zidometacin, acemetacin,
fentiazac, clidanac and oxipinac. Preferred members of the acetic acid group
include tolmetin sodium, zomepinac sodium, sulindac and indomethacin.

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

mefenamic acid and meclofenamic acid.

The biphenylcarboxylic acid derivatives for use herein include, but are not

limited to, diflunisal and flufenisal.
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preferably greater than or equal to about 5% by wt of
t he granul ar conponent of the pharnmaceuti cal

W@ ovposileé on. Preferably, the sugar al cohol i sPQTI/6e826v6/003079

in an anount of |ess than.qr equal to 25% by wt, nore
preferably |l ess than or equal to 20% by wt, even nore
preferably |less than or equal to 15% by wt, nost
preferably | ess than or equal to 10% by wt based on

Thet bricaaisalfomeisghtheséint lireclpder it canei qwit imitedsta,i piroxicam,
Pr.ef er.abl. t he spqar, al cohol .i.s _present in.an anount

SudgCaih ISP ArprEfET R e 2155 R 0P P kSRBmer b y
greater than or equal to 4% by w, nost preferably
greater than or equal to about 5% by wt based on the

Suitablyal theeiNSAIDS foneupmainmilee upiesent cionpgoation i typicaliyeexhibit

. nventior | o for i QfL. . I .
somin. SURaRbL A BRSS! Hagbrsb Bl Kpangorpers anc
mixtRFsd katefore NROlUdhgWacdinier mibetires! ioflthey NSWIDS are embraced
Cox- 1. Suitabl e tytp_es of NSAI DS which preferentially
by thexscepe otihe nregait ib¥eriOect ed from the fol | owi ng
categories: (1) the propionic acid derivatives; (2)
the acetic acid derivatives; (3) the fenam c acid
A h?ﬂy Viavbuesl clabs bheNSA[Dhesyliscardosallsi of abiedpropionic acids
erivatives; (5) the oxicans. Suitable propionic acid

- deriviefive®at i ves for use herein include, but are not

limted to, ibuprofen, naproxen, benoxaprofen,
fl urbi profen, fenoprofen, fenbufen, ketoprofen,
Prefendapsaifsof ppropipnicf acid derivativéenespecipliyo2iaryl propionic acid

prapqpr of e m roprofen, tiogxaprofe supr of en,
saltd) IR oFalls, of dRRSPERT,c TUEBIoTan. JHupalen 3 ketoprofen,
: b thi 8h8 S+ RSt nirs thereR ARbR pfeféféd 2-
padgﬁ?u@xqa%gﬁﬁ%?fﬁﬁ of e(ns,% naproxen, I.fsl ur bi profenf) ]
aryl fozapipnisf acid salis dpcludie salis of flarkipfaten aadpbupefeny, particularly
race'n?i%%%&r%’s and S(+)- enantiomers thereof. Even more preferred 2-aryl
propionic acid salts include salts of racemic flurbiprofen and salts of racemic

ibuprofen, especially salts of racemic ibuprofen.

The NSAID used in the present invention is in the form of a salt.
Representative examples of salts include: alkali metal salts, for example the
sodium or potassium salts; alkaline earth metal salts, for example the
magnesium or calcium salts; metal salts, for example aluminium salts; amino
acid salts, for example the lysine or arginine salts; or, amine salts, for example

meglumine salt.

Preferred salts include the alkali metal salts, the alkaline earth metal salts,
amine salts and the amino acid salts. More preferred salts include the alkali
metal salts, amine salts and the amino acid salts. Most preferred salts include
the alkali metal salts, particularly the sodium or potassium salts, especially the

sodium salt.
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Sui tably acetic acid derivatives for use herein
i nclude, but are not limted to, indonethacin,
waiosntdaes tol netin, zonepirac, diclofenac, PCT/GB2005/003079

f enchl of enac, alchlofenac,l'bufenac, I soxepac,
furof enac, tiopinac, zidonetacin, acenetacin, ,
fentiazac, clidanac and oxi pinac. Preferred nenbers of
the acetic acid group include tolnetin sodi um

Suitabbem highly préfamed NSAHI saltdar us@ do tiee ipsesent imaention is the

Sodid SR of FARTEl IDUPTTER ar-hecSoHE: SHb Bf oF EnffrofRt. dost
prelfs l?lg”e dNSA%‘ialt Erh#l%‘e% tRE isBdRifl sa10 bf pIGEmhie IB@pr@fen

ers of the fenam c acid group include
mef enam ¢ acid and necl of enanic acid. The-

S R oS FhgB e 1R s8R L8 ey e Mt N
salt§| lé%eraefﬁaladThérém' Pyeterbbly, URBWBREE the Ngrandfar i@utnpafsmon
not limted XI I OXI cam sudoxi can, i SOxi cam

comprigasr aeamgimﬂ)‘h'i & saeiti Megtonfeferably, rtbgi gaaﬂulguucpamqsltlon

confdi T AR o8 B B K b eee o

mixflirast.el es{+3Tprefere vant Imﬁm&naodlbﬂrpmmneenlyheMGfmr as
i ncluding racem c m xtures, of the NSAIDS are elrr‘%r aced

desmybechauiaion thadherBasaitisah AATPESTION TRAYHNGIGe. one or

mo%%ﬁﬂ)@%i@%éeﬁ{ dcal“?Aaléavé nge"hﬁé‘frfgﬁglgéﬁ StéBJthUN’?AID salt and

par@teanwll Eloagver d@rhlglﬂy|preﬁerrefdspbanmadgutmahcgmposmon of the
propi.oni c, aci d salts gﬁ q(isalt of n@?ﬁl Xen, |
preseinh HyARiah, ingiy Eﬁof‘@h‘{i tRaracsiamalc @sa thg only
- fi
phelifHEE L icdll dethE g, shast prE ALY AL gel Nl ol ofined
herein dndipbigmetdmal. and i buprofen, particularly racemc

m xtures and S(+) - enantioners t hereof. Even nore
preferred 2-aryl propionic acid salts include salts of

The AESAIE s&lt%a pdé’ﬁr?rénaaﬁh?&b% & h¥meéu foinhUPFéfeRibly, the

especially s racem c i bupro
NSAID salt is in a hydrated form. In this respect the dihydrate of the sodium

salt of racemic ibuprofen is a particularly preferred NSAID salt.

The NSAID salts typically having a melting point of between abdut 150 °C and
about 270 °C, preferably between about 170 °C and about 260 °C. In this
respect, sodium ibuprofen dihydrate has a melting point of about 200 °C,
naproxen sodium has a melting point of about 250 to 251 °C, and ibuprofen
lysinate has a melting point of about 177 to 180 °C.

The proportion of NSAID salt in the pharmaceutical composition will depend on
the dose desired for therapeutic effect. Low dose drugs, such as salts of
flurbiprofen and ketoprofen may form as little as 10% by weight of the granular
component of the pharmaceutical composition in order to provide that a
pharmaceutical dosage form (i.e. tablet) produced from the composition is not
too small. However, a preferred feature of the invention is that high dose
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The NSAID used in the present invention is in the form

of a salt. Representative exanples of salts include:
w@bdoabiclpet al salts, for exanple the sodi um orPCT/GB2005/003079

potassiumsalts; alkaline earth nmetal salts, for

exanpl e the nmagnesiumor calciumsalts; netal salts,

for exanple alumniumsalts; amno acid salts, for

exanple the lysine or arginine salts; or, amne salts,

NSAW) saliarpich afsalisefibupeien, qandbe forarlatect ista simaller-dosage
rory 8@l THENSEAL! o sl KaMALEre8881 e v o 20%

by wt, qireferradlyS%iebﬁerl thah Luifedtm 1611269 byn®t, shorapicterably §reater
salts and amno acid salts. Most preferred salts

thap | eual e 3055 by wt akihe ggaaml%r cqmppn@m ak the pharmaceutical

corG utly’ Hie NEAP| oot yPRERE tBines |50 Y sl o o0%

by WS r’nbee;c pr@feearblyllq ||efsseﬁgnbnomr eci;;ualhfe 5094 tuynévsah'tosoioréfemﬂy fess
I bupro n or e SO salt . o | DU en Most
thai, a5 eual 45t°h@YN§APt)HLeaQEanp?‘?r§Eé” PeOL ther iargaadeutical

corﬁ’éo ifgiem ¢ i buprofen. Suitably, the granular

composition may conprise one or nore different NSAID
salts as defined herein. Preferably, however, the

Prffy B B SRSB4 RIpERERL 5 el i o b el o

20% I BYOWE, M%ré@réblyrgraa@rrtaéﬁ d?'“@cflldlctﬂeﬂs% bYWt Bleore

a racemc mxture 1.e. +) -1 upro en onyor racemc
prefesably greatesthgn OIV@ﬂUGl/@r 0%sbywt beised dwrhtheciotalfwaight of the

phatiBeRUERER esilin S Pt R i lioht s n addi tion to
the NSAID salt and paracetanol. However, a highly

referred pharnmaceutical conposition of then‘Er esent
Prefarably; ithe N%I%@E inpReseRiaint an anaounir ek lesanibanaer eqwal to

SSRTAE TR BReRiebL st dfinh i ARBTHS sqfh Sl Thesiptertoly

IessTfthahISbereqaét tﬁa%%e byr vt ladeddranusther totadr weight of the

form (?f era f}
pharmaceu ica compos tion of the present invention.

Preferably, the percent by weight ratio of NSAID salt to sugar alcohol in the
granular component of the pharmaceutical composition is 20:1 to 2:1, more
preferably 10:1 to 2:1, most preferably 9:1 to 3:1.

Preferably, the percent by weight ratio of NSAID salt to sugar alcohol in the
pharmaceutical composition is 20:1 to 2:1, more preferably 10:1 to 2:1, most
preferably 9:1 to 3:1.

Unit dosages for effective therapy are known to those skilled in the art for each
NSAID. For example, they may comprise the NSAID to an extent of 5 mg, 10
mg, 12.5 mg, 25 mg, 50 mg, 100 mg, 150 mg, 200 mg, 250 mg, 300 mg, 350
mg, 400 mg, 500 mg, 600 mg and 800 mg. Where derivatives are employed,
normally the precise unit dosages are chosen to give the equivalent NSAID
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NSAID salt is in a hydrated form In this respect, the

di hydrate of the sodiumsalt of racemc ibuprofen is a
w@amobiooikar |y preferred NSAID salt. The NSAI D Bel/G82005/003079

typically having a nelti ngﬂrgom nt of between about 150

0C and about 270 OC, preferably between about 170 0C

and about 260 OC. In this respect, sodium i buprofen

di hydrate has a nelting point of about 200 OC, :
dosespivereabsvedi Hor lkhe tmaltmlenisngespmihed béredbdhe ragintum daily

dosé%%ué’t?m ”rt%s'» 885e Y 30 50 o Pelen oK dail Fooma e 100
mg.! éé"sabrec @gemm -uboqrgentbra rbf@asﬁgsmo-

eS| red for erapeut| c e Low doSe dru suc
300a_mgsadrtds e;a‘peﬁ:iallyblzm) ofngn itzuptofest o‘ﬁhef maximymt miaﬂya@ose of

UL RS T G s
unlttMc?@aPé‘% "Reekingeah 2 BORSH end, Ordré | préferaBly 25)100 mg and

produced fromthe“conposition is not too smal
especiatly €50 mgp flerkiprafen.f ddeumaximumn dailyy slosieo nf i Rapraxen is

gengizlof R0 b Seiecal Kl AReRed Fad 2SI brarf unt

doségeaul&% Ditelrange PR2GI7ED Frigf, "inodé emrmmzv-s@mua and
Yo by wt, preferably greater than _or equal to 25%

espeqlaux 22«902@0 gR@frapsexsn. gthamaximugh d@“Yéiﬂﬁﬁ ot ketopspfgp is

o0 o < S SRTGBle e 2B G oses

are lire $ise révage 25- 00 fig, trao@0ptetfarably, 2 5a75emgy alhderespégnallyess mg
than or equal to 50% by wt, nost preferably |ess than

ketoprofiual to 45% by wt of t he granul ar conponent of the
pharmaceutical conposition. Preferably, the NSAID salt
Is present in an amount of greater than or equal to

Pref204blipy tivé panacetamot famsbyeaterethiaar ot bguabto 8G%aby v, more

pref%{)abjn(gr%f%tﬁggég‘ger ttﬂég/g?gy S eh&érg?qr}gf’eragﬁ greater
tharg %gﬁﬁg&%@%%f\ﬁfﬁ%ttﬂr@f@réﬁl "g'i‘@atBF B5fbr HYANS ug% by wt

salt is present in an anount
of thegeartdimwcampemratl oftthe pharmaceutical composition.

Preferably, the paracetamol forms less than or equal to 70% by wt, more
preferably less than or equal to 65% by wt, most preferably less than or equal
to 60% by wt of the granular component of the pharmaceutical composition.

Preferably, the paracetamol forms greater than or equal to 30% by wt, more
preferably greater than or equal to 35% by wt, even more preferably greater
than or equal to 40% by wt, most preferably greater than or equal to 45% by wt

based on the total weight of the pharmaceutical composition.

Preferably, the paracetamol forms less than or equal to 70% by wt, more
preferably less than or equal to 65% by wt, most preferably less than or equal
to 60% by wt based on the total weight of the pharmaceutical composition.
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55% by wt, nore preferably |ess than or equal to 50%
by wt, nost preferably |less than or equal to 45% by wt

whawediaes t he total wei ght of the pharnaceuti cedT/GB2005/003079
conposition of the present.jnvention. Preferably, the
percent by weight ratio of Al D salt to sugar al cohol
in the granul ar conponent of the pharnmaceuti cal
conmposition is 20:1 to 2:1, nore preferably 10:1 to

Uni2 dosages Sor effettiveathgrapy 1areokmovin topheser siilled in ke art for

parBLER P B0k, ) BabobRAeR fbledi 192 Sh67H 100
mggﬂi@ %qwmgl 250.%ad. 30D migl 350 MG 1400 A 430l vig 9560 hiY, 550

It dosages for effective therapy are known to
mgt 08emgkBbPengi K0PHBYaaNd B8OP mge Prafeaiad uptirdasesngieen the

anfy Bt AR b AEPElaBy 0o Bl Shos] by 250
to m,mgoo ng, 350 ng, 400 ny, 500 ng, 600 ng and 800 nmg.

Wiere derivatives are enployed, normally the precise
unit dosages are chosen to give the equival ent

YA=Yg S i-had

ProlBAL 68 Lo B, il b SART SR paigEStanian e
gragelaer@dmyor%?gOoMe gha'rmad:@t'wal tcogmdsjtioi'osi@ Byto b 11 Gkore

nmg.. Preferred unit ses are.in the range 100-400 ny,
Pref%?'é|)'p1r:éft%?é‘blrﬂ}osiltﬁe&ﬁéﬂyl’:?g'f%&1especi ally 200 ny

I buprofen. The maxi rum daily dose of flurbiprofen is

generally 300 ng. A single unit dose may be 12.5 ny.
Preferabby;, rtbe percentdby eweighteratio ofdNSAMY ealt 2o5paracetagmol in the

nor e pr.eferably .25-100 apgd especi al 0O n .
pharac R eamPdich AR  Fnioads b yraGs ST eraly, DReln 2, most
pre&,‘?BSlgai:tXOJI?—’Qo ng. A single unit daily dose may be 125

ng. Preferred unit doses are in the range 220-750 ng,

nmore preferably 220-500 ng and especially 220-250 ng
erofBB Py BRETTRCOLME SBrbosifar P EBICEETotd o more
disifftegri¥itd apests. ThietdisintRfatiic agsnt hyr lse peestnt 10 thergranular

nore preferably 25-75 ng and especially 50 ng
component and/or présent as an extra-granular component.”Preferably, the
disintegrating agent is present within the granular component, even more
preferably the disintegrating agent is only present within the granular
component. If a disintegrating agent is incorporated into the molten sugar
alcohol having the NSAID salt contained therein and intimately combined
therewith, the mixture cooled and milled to produce a granule, a
pharmaceutical composition capable of tabletting with minimum tabletting
excipients and having advantageous tabletting, disintegration and dissolution
properties is provided. The disintegrating agent has the effect of causing a
solid dosage form, such as a tablet, formed from the pharmaceutical
formulation to disintegrate under the conditions found in the gastro-intestinal
tract. Examples of disintegrating agents include one or more of wheat starch,
maize starch, potato starch, sodium starch glycolate, low-substituted
hydroxypropyl celiulose, alginic acid, cross-linked polyvinylpyrrolidone,
magnesium aluminium silicate and croscarmellose sodium. Preferred
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ket oprofen. Preferably, the paracetanol forns greater
than or equal to 30% by wt, nore preferably greater
wao b@e/oorizequal to 35% by wt, even nore prefer abCHGB2005/003079

greater than or equal to 2)(5))2/0 by wt, nost preferably

greater than or equal to Yo by wt of the granul ar

conponent of the pharmaceutical conposition.

Preferably, the paracetanol forns |ess than or equal
d|S|rlt§gFélﬂ'iglagems ar@thospnetiich alwell drethe adtiom m’rwatwdalhus ocausing

the BETARIeIS InHBe FhATTAEEURGARRAERRSIAN 1B A Re AT Aaf out
into C@'g’ Oa?irutebﬁg i5) n?é%ﬁﬁﬁymetd"lﬁnpar%?ér?ém disteGrafif§ 2 Gents

equa nore preferably greater
comphise are equmiretaﬁ cﬁﬁmdummse sodiunmand sadidrersiaich glycolate,

greater than ual to 40% by wt, nost preferably
eSP%‘F'@EY gfoscaypel ee%?iﬁ‘l‘mto 45% by wt based on the total

wei ght of the pharmaceutical conposition. Preferably,
t he paracetanol forns |ess than or equal to 70% by w,
Prefemlmlypthef disitbgratingsagentnisopresentiin @6 8BwuBy oftlessrdhan or

e BHRRIY A S el e " PERTE) R, over

morgﬁgﬁf@rbblyqesé%efn gPsgasItol 10% Hyf WELF e §R@umcomgonent of

wn to'those skilled in the art for paracetanol. For
the pharrpaeeuttqaéyomm&tl@np Preferally e digiegratingragsntds present

in aﬁgamﬁgat ﬁg%r%sr ﬁlgé)n gg(?qﬁ%? ttgglg i\,gpv\fgg@o?’é%rg%{)aﬁg%egter

tharﬁspegual tB5r29b e vtd must prefesaisly greatenttameon exut to B% b9 wt of
: , hore preferably 200 ﬁo 550rrg nost
the graﬁtéara@nrppm 16 they phagnacsuical eYNPOSHIAB. per cent by
wei ght ratio of NSAID salt to paracetanol in the
granul ar conponent - of the pharmaceutical conposition
Prefesablyp thie dikidtegramlgeagelw srptﬂspnl 13 anoamount ofdess than or
pref

equhls e, 20% 1 o, snomshieietabiy s (o ARl 6%, a7 e, most
prei@ I@@ﬁ‘méﬁiér %QMHPfd t1'0%‘ Hyswﬂ bﬁsé@ ok the tdtar @eight of the
pharmaceutlcal composntlon Preferably, the disintegrating agent is present in
amount of greater than or equal to 1% by wt, more preferably greater than or
equal to 2% by wt, most preferably greater than or equal to 3% by wt based on

the total weight of the pharmaceutical composition.

Preferably, the percent by weight ratio of NSAID salt to disintegrating agent in
the granular component of the pharmaceutical composition is 20:1 to 2:1, more

preferably 15:1 to 5:1, most preferably 12:1 to 7:1.

Preferably, the percent by weight ratio of paracetamol to disintegrating agent in
the granular component of the pharmaceutical composition is 20:1 to 2:1, more

preferably 15:1 to 5:1, most preferably 12:1 to 7:1.

Suitably, when the granular component includes a disintegrating agent, the
percent by weight ratio of the sugar alcohol fo the disintegrating agent in the
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preferably 1:2 to 1: 1 . Preferably, the

phar maceuti cal conposition further includes one or
wOoreeoe/0ti1gé nt egr ati ng agents. The di si nt egrati NRCEHGBRG05/003079

may be present in the gran har conmponent and/ or

present as an extra-granul ar conponent. Preferably,

the disintegrating agent is present within the

granul ar conmponent, even nore preferably the
granuksir rwagmrtenh@ﬁ a@enabiysS drioyl:pr meshprefetabinappeoximately 3:1

t di t t t
to PheBsEPIEHERZd ©rb2mol ten Sugar al conol havi ng the

NSAI D salt contained therein and intinmately conbi ned
therewith, the mxture cooled and mlled to produce a
Acaprdingl eto aa pipeieiesut aspactc olgosPRESERt cipyeptien ofprovides a

partiicRb Al finbieBhe i H ratuRt oot Bnprising =

plufili§ys o Walidfiedr AmRetr Giariiidss op a0 guged alcbhel éingl Wc@gicﬁhtlﬁ@ an
ngﬂsnt has the effect of causing a solid dosage for

tsalls paragelpatol anst disintegiant (qeataingd Hhetain; Bieferably, the
o RERAREAC o Bl L AR, A YR bl cBRRnEne Rty -

pluﬂhhsj of ﬂ@lmranglesgffra moltenlsudear alvehot morm:rafmg\herﬁSAlD salt,
ar ch, rml ze starch, potato ﬁt arch, sodi

pargeetantaland 4 disntapating acedt Hp ey Siensysed Blaraio Cieferably,
crod¢dthibifsac 'sﬁdluﬁ{ O8rS god dst%?éﬁ"égl QIR r(QitI‘l?{@g any known

magnesi um al um ni umsi-l1 cate and croscar nel
dlsmtazgram nfea\e foer uedd), smayekge athengolagemlpleat dncdrpemtedi inhthe

S on the cti.on t us causi ng the .
aranHier casdmoaent, temateloc Be | aanuBh euBPenaft (mapecontain
ad&n@hﬂ%@gﬁéﬁm %G@!h QUdla HiMiehtidiR] GtisRING LSttt Alccerdingly,

eferred disintegrating agents conprise one
theqgranulas esimponantanay|dopsist esgenimliynof §edigraater dhan 98% by

weiht BE 8%, 72 RE Ehfeohefil o8 BEF alsghB! ASAKT salh, prrpogtemo

anc®BOdi8intédrating Sageh® or G niyuédndist é’&"énlﬁnlly\ﬁof dv8ugar alcohol, a

preferably less than or equal to 15% by wt, even nore
Nsaltéfsaltamqrap%tgmqlhand@mtwaangtagemp/@bsillwntoand ipptionally a

surfdcBiHt! #hus OMRAIRRht 8hd optional surfactant may be combined with the
disintegrant, NSAID salt, paracetamol and molten sugar alcohol.

Preferably, the granules comprise a single continuous amorphous phase of the
sugar alcohol. More preferably, the pharmaceutical composition is in the form
of a solid dosage form for oral administration. Even more preferably, the
pharmaceutical composition is in the form of a tablet, most preferably a
compressed tablet, especially a compressed tablet composition which is

adapted to release the medicament in the stomach or gastro-intestinal tract.

Although not necessary for the carrying out the present invention, if desired the
pharmaceutical composition (i.e. the compressed tablet) may comprise

additional excipients.
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t he pharmaceutical conposition. Preferably the

di sintegrating agent is present in an anount of
w@e@aneri2zé han or equal to 1% by wt, nore pref eP@GB2005/003079

greater than or equal to 2%/ by wt, nost preferably

greater than or equal to S/gby wt of the granul ar

conponent of the pharmaceutical conposition.

Preferably, the disintegrating agent is present in an
For sxaimpleothd ebarnnaaeutioal eaupbsition 108y bemprisena peoportion of a

watBl Eo bR e} waietibiS cofthiapsbl HERY SHtapik deptereoluble

dilubReniaRérals Wedl G sggaﬁsf(@uah%mﬁsge FAlcteSETNASoEé Hextrose),

Preferably, the diSintegrating agent is present in
cycladeyhin, dﬂa@d.@ﬁ@m andasaltsr olgrganic acit® (B:gwsoditor eitrate and

potdisfy i SHple)gER: Shodn ot RN IF g, s, R orgpules

may fantwdrgl amﬁn@bt dthet Iﬂﬁngéﬁaéﬁaé ewhterabolk®P AlubhPNLactose,
Preferabl , the percent rati o of NSAID salt

SOdtLtSn dritsate: @gei zﬁqtﬁgs'ag\e ﬁttraﬁen ae doamﬂarlmrpr@fﬁm weterogoluble
i, SIREAR Ao BORADEAL Bty Sy pdidone BBfiGanes

(sudbr e mmhicyystam re [cellgiosé) ekmrotﬁalghdenvatl\msdherajf dswdrea®pre-

ratin e i'n the gra ar corrponent of
gelattWéS%pﬁ ut i !cugﬁrrwgwh%tﬁ .&nozfﬁc'm cPhesphaigyr galcium

sulp%fa?éer?ﬁélﬁg\rﬁscéfbbﬂa% 1 ul}/l[Hi’éé Bl 2B aﬁd’ dichicium

en the gran nponent I nc
phodpbaiet ageaprefgrregema,tert msqhebleedﬂuelytsmel g‘hta r pharmaa:ieutlcal

compRSiRnANaPtego RoisbRiSa © Wl drid § admingiates, Tpdevel of

duuemeh%ys\mev qRRE" RighMabe lexample b 1o 35090 8dudi @fseo@@'%/ wiw,
According to a preferred aspect,

prefpram Iﬁ)t-4®%vwfw)| hﬁhwgrg%\hb@@ed a)rpﬂh@rtnmi oveigbtof the composmon

P e PEShR cRa Y b SRR
phafth&68@tical sbrhpesHiew idtih e aforiMSOF R solill, ddsy; ﬁir?ﬂgd)r oral

and di sintegrant contai ned therein. Preferab

adpRighatien i po @ ComwpRRREd: BBIthribe: Silent goemmokiform greater
tharf 369°BY WeiGf"Bf the' fithrfhaceutical composition (e.g. 0-25% wiw), as it

adds to the costs of the composition and to production costs. Thus, to
minimise costs it may be preferred that the diluent is added to the
pharmaceutical composition in an amount of 0-20% by weight of the
pharmaceutical composition, more preferably 0-10% w/w. If present, it may be
preferably used to an extent of 0.1-25% by weight based on the total weight of
the pharmaceutical composition, more preferably 0.1-20% by weight, further
preferably 1-15% w/w and most preferably 4-15% by weight of the
pharmaceutical composition. The diluent may form part of the granular
component and/or it may be present as an extra-granular component.
Preferably, the diluent, especially microcrystalline cellulose and dicalcium

phosphate, are present within an extra-granular component.
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plurality of nelt granules of a nolten sugar al cohol
i ncorporating a NSAID salt, paracetanol and a

wale®sntaes at i ng agent uni fornmly di spersed t herBCTGB2005/003079
Preferably, croscarnellos odi um or sodium starch
gl ycol ate (al though any known di si ntegrant may be
used), may be the sole excipient incorporated in the
granul ar conponent. Alternatively, the granul ar

Thecphaonaceutical compasitioradeirticulady thecgramnars cemponast,amay

alsodll ent andqogtﬁlgﬁtr}%:ﬂ{y a sur,[fﬁacptééléltg?]tFA\gﬂ ﬁiﬁdi ngilzé/ﬁiggho? the
surfs&t%ﬁt ebréf&@blﬁé%&yowgwéugm Ha‘é@d%r@rthbafotélo\%@h?rﬂf)the

a sugar al cohol D Salt, paracetanol and

phadhnacetstiopl aomp@sa@@nt Prafenred nsuyfactams gre geditim Iaaxrylystdphate

andpaicBme . htBv. piyl Bel UsBf o AR REEH: B0 .9 a%, by weight

(pre%fbb@ﬁ(‘) A% bhhweight iofé brefetabind. 2029 B*{lgel%w baséaioh the

conmbi ned wth the disintegrant, salt,

totabwew&*épathﬂ pharmarsutical eargpesitioRohol . Preferably, the

granul es conprise a single continuous anorphous phase
of the sugar al cohol. More preferably, the

Thenhalt renules dakthe gramasart ¢campositiom ptéferébly tnaoé aam@ehi phrticle

saeformfor or al admnlstrzi\tlon Even

'Zep‘F‘éhﬁ ' ﬁBSD? t?fkoopm%’r MRk prefeab 3(:5%@909% ﬁ"ﬁ é“‘Pﬂ Rreterably
1oof4ﬁd§ . \falhé‘ﬂle%suﬁé’%e %ﬁ[ﬁ%awem n&aéﬁéig‘ 6‘Pih%t melt
especi al h

a co essed ta sitio

grardesptisdnt ther edum@ 1-ngr|’réd|nweeptefenabiy1é) 3-10cﬁgmh orFurther

necessar

t t |t t h
prefRfRUPPEIES 47 OhtABeH Wadh ink THRBIE Rreiy; S dadhe SalhgeQ.3-

) t refétab Qb ignar)(i . e. the conpressed
0 74}2& g??'%n%ﬁy con‘grl se ag’dl ti'onal excipients. For

exanpl e, the pharmaceuti cal conpositlon may conprise a
sol ubl i nsol ubl e

f ]
in & bR lneh  BotiBhelioB it 43 IheL pidkePt Rventian, it is
pref@ﬁ‘bﬁrthaf thel Q}@hUW C%H&fb”rﬁan@ %éﬁ‘lbn@ﬁlgsﬁh@r;ﬂﬁl%ht)f ougletIfanules

| act ose, dextrose) cl odextrin, | todextrin an

is cembinedowith egeeitea-granisar eorgporasi Fretarably; theharmaceutioal
cong)g{sﬁgﬁ ?Q@%ﬁ%ﬁ?t%@ﬁﬂ{ﬁgg Sc%gr?ﬂor?éln‘f’ ‘%H oén RS Git oi’ %0@@.95%,
more preferably 70-99.9% by weight, especially 75-99.9% by weight,
particularly 80-99.9% by weight of the pharmaceutical composifion and 0.05-

40% extra-granular component, preferably 0.1-30%, especially 0.1-25%,

particularly 0.1-20% by weight of the pharmaceutical composition.

The extra-granular component comprises the ingredients incorporated in the
pharmaceutical composition which are not contained in the solidified melt
granules. They may be mixed with the melt granules simultaneously or at
sequential stages in the process to prepare unit dosages. A particular
advantage of the present invention is preferably that all the ingredients of the
extra-granular component are combined with the granular component at the
same time and also there does not have to be significant processing of the
ingredients in the extra-granular component prior to combining with the
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may function, anongst other things, as a water sol uble

di luent. Lactose, sodiumcitrate and potassiumcitrate
wa@e@oparieé cul arly preferred water-sol ubl e di | urCt/€B2005/003079

Sui tabl e water-insoluble di}uent materials include

cellul ose derivatives (such as mcrocrystalline

cel lul ose) starch and derivatives thereof (such as

pregel ati ni sed starch), dical ci um phosphate,

gramulaca:locrinpunephos'ﬁ‘raapharmatemtiml scormmsﬁtmn twjin'llyncomprises a

car bon ro I,yst al | i n qs gﬁose anld di cal c
UNTERBIPRINE o SANUATTArBRONEAN] RXPRALEF ICoBmanent, and it
mayP be’ E8mpridsed infd FELsis! 48 the dirhestahalaf c‘bl?t%o?ﬁerit Ns su1tab|y

water prior to admnistration, the |evel of diluent

distrilwteldee\anly througfimutitbe taideatpl e up to 50% (such as

0-50% w w, preferably 0-40% w w) by wei ght based on
the total weight of the conposition, in order to

A pﬁ#@l*réld PhahPabsstidat eofippBRIoR| dTIh® PRERIT iffentiBheiopiFides:

when the pharmaceutical conpositionis in the form of
a solid dosage formfor oral admnistration (i.

o) CORVEESR, SOV cob B, 57 g el BRI e

( e.gFan(a? T¥myonlent ascarpordiflg 0.0064epansty weighthelisintegrant
conposition and to production caosts. Thus, to mnimse

codies nart bayeight of apprstegidal antiintammatentdiug; #Mked t o
t he pharnmaceutical conposition in an anmount of 0-20%
by wei ght of the pharmaceutical conposition, nore
b) pr &F.e5-30% eRtra@vamular comppnentiny weight miiyhéoeompesitionbl y
used to an extent of 0.1-25% by wei ght based on the
total weight of the pharnmaceutical conposition, nore
r f 1
Pref b, I Bnfmiaciiiical cuRpeiion IMGILASS aRIERGRVsht A Used
in thn'h apmiﬁeatlm,%ederrp dwiickinghag@hi reffersitmanywxcipignt that forms

capfart P it LBRR G S5 aph 4Pt ok FALER e
cormqs%lb&emuﬁrmra@k@bbl SRvifRinenttorguians @HaW’h' tHrolgh the

hate, are present within an extra- granu ar

patlcwayﬁ) nbyit capibianyh achias e disiniegrationosf tthen copnact careirsy as
|ntetr€aertlgu%{1eut)gﬁd§ %P@?ﬁﬁﬂ[’ed gWhe ingress of liquid. The wicking agent
is insoluble in water. The wicking agent may be present in the granular
component and/or the extra-granular component. Preferably, the wicking agént
is present in the extra-granular component. Most preferably, the wicking agent

is present only in the extra-granular component.

By “insoluble in water”, we mean that more than 10,000 ml of water is required

to produce a solution of 1 gram of solid at a temperature in the range of 15-

25%.

in one preferred aspect of the present invention there is provided a
pharmaceutical composition comprising a granular component comprising a
plurality of solidified melt granules of a sugar alcohol incorporating a NSAID
salt and paracetamol uniformly contained therein combined with an extra-
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al so include a surfactant, in an anount appropriate to

the properties of the surfactant, preferably 0.05-10%
whooeeiqgghé based on the total weight of the  PCT/GB2005/003079

phar maceuti cal conposition,.Preferred surfactants are

sodi um | auryl sul phate and™pol oxanmer. They nay be used

to an extent of 0.05-8% by weight (preferably 0.1-5%

by wei ght, nore preferably 0.2-2% by wei ght) based on
granblar tcotmpionesnit gbmpni‘singwe witkingwgeot as alefinedpwseini. Greferably,

Th [t I j | ar. iti
the grn s b irRRsat fritgs roReTERS PERUNBETRRC t he T ange
10- 2000mm nore preferably 50-1000 nm and nost

preferably 100-400mm Val uable results are achi eved
Suitethdy, thiee wWiching cmemttlg wesenfeinmant agroantilafs0.i1s15% byaveight

(profaiitie, . 558 v oo pEr Bl O ot oy HeIgHl ot preferaby

0.21PRP ey d@éﬁghi)y ba%edn dmethéaftgl%l 0w§rghlﬂ thel  pRARaceutical
preferably 0.4-0.6 gn . In a arrraceutlcal

corapegitien.-t$ad insaluble; \Mvgklns age@t U s,@léﬁtedi HO@nnPEganic materials,

sta:%ﬁehﬁtéﬁé‘lst *L%ﬁlufo%% A" S GHBANRDGr OB IS THEC),

ranules 1s coib

hyd%)ty;ﬂegylaelwlaSe C(mﬁemdroi‘ymbpylméthylt leellulose (HPMC), and

har naceut i cal sitjon conpri ses, a ranul ar

mixirpdheraofi P '?ﬁfmeré‘gg’ume Bprgsio Majesal WE”E?%ﬁE‘PQBIC!}OX'de

;
PTRRFORT A TIhees sUERRS" el S e liiRed il metal
carbmates|and3hlcarbbrfat@§and(§lkaimrearyt meibhcanbonptm;e nExamples
nc35. o) etianats SRECbacodiaie pRRSLER Eadonat,
magmssifrat Carst e %bld‘r‘tﬁﬂ'peé‘r%haf‘é)”PTFEeﬁoWE%r' %Bﬂﬁl‘i‘h ?ﬁc%te,

ncorporated I n the pharnmaceutical compositi.on
potas&iumnosmcatel; ahagolesium sificatel anld:l foaéduwesthcgtean LHreﬁerably the

The be m xed r.anul es . .
stargh el s e Sarches cvil ab FRAgesaion. maizs; siagty rice
stafch, Bii6@d StatBh lardoseRs dervatRet| |ﬁélhafnga|(i|1\éame@9§aﬂfhefshﬁjch

present invention is preferably that all th
as preypelgtiised sfareme More preferably, the wicking agent comprises at
least one of silicon dioxide and/or alkaline earth metal carbonates, especially
calcium carbonate, talc, maize starch and pre-gelatinised starch. Most

preferably, the wicking agent comprises silicon dioxide.

Silicon dioxide is insoluble in water and suitably has a surface area greater
than 50 m?g™, more preferably greater than 100 mg™", especially in the range
150-250 m?g™. Most preferably the silicon dioxide is colloidal silicon dioxide
(especially having a mean particle size less than 50nm such as 5-40nm), most
preferably anhydrous colloidal silicon dioxide. The tapped density of the silicon
dioxide is preferably in the range 0.01-0.2gcm™.

The wicking agent, for example silicon dioxide, is preferably incorporated in the
composition to an extent of 0.05-5.0% by weight (preferably 0.1-3% by weight,
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extra-granul ar conponent are conbined wth the

granul ar conponent at the sane tinme and al so there
waleomws/onaté have to be significant processing of P€TI6B2005/003079

ingredients in the extra-g @nular conmponent prior to

conmbi ning wi th thegranul ar “Conponent. The

phar maceuti cal conposition typically conprises a

uni form m xture of granul ar conponent and . ,
morex tpreferablyul G2-1Combynaveighthnbased nely the dotglr weight of the

i nto tablet 0.k he extra-granul ar conponent is A
PhaéWPSBﬁ?ﬁ'oq@Pﬁ? t‘liﬂ%d evenly throughout the tablet. A

preferred pharmaceutical conposition of the present

i nvention conprises: a) 60-99.5% granul ar conponent by
Thengiligon disixiden nayole dorperateds i egnelt lgramulesrr;ingsiﬁmn dioxide

- : | - r ANE p.sipt n Mo
s RFBORIERT Bk Mot aishul . ks B BNl e elRmpr 5%,
mofy Ugieférablp) 0R-0B%0%yexweightr basedr oponpenetatalbyweight of

wei ght of the cqnposition. Preferably, the :
phasmacettiealGorposiitihosi ti on i ncl udes a wi cki ng agent.

As used in this specification, the term"w cking

agent” refers to any excipient that fornms capillary

Pre\;\hr;bbwa%/thev\isilibblm di_oxidml)isc psjeseut lin atheaekird@igranular dontpaient.
en the conpact is placed.in an aqueous environment
Furfhes, PEEREatlY et 191I568n AP 2BnRISEsTHy 182 Hhé | 8Xa-granular
C 66U
corfiichl 1o B O, e dnot BrsF o ERAFD 220 AL6Y wefaht baed on
the totaliiveight o the pharmaceydical campositibmbl e i n water. The
wi cki ng agent may be present in the granul ar conponent
and/ or the extra-granul ar conponent. Preferably; the

A p\g%ﬁkﬂeﬂgpﬁ@r@nﬁ'écétﬁicaf @5@@Elsiti8nté&nﬁ'ﬁe’saa rafularcomponent as

nponent. Most preferably, the w cking agent is

defiped hweneingand an exiraegrarulas cgmpeneat in@btdgm giticon gioxide.
"insoluble in water”, we nean that nore than 10,000 m
of water is required to produce a solution of 1 gram

It i9fsuspriding atha thegraamtameunts éfha Witk elgehb-sudh%as Isilicon
one preferred aspect of the present invention there is |
dioyide\hagethe effect of causing the composition to disperse so quickly in
aqueous conditions, especially in acidic conditions (such as are found in the
stomach) leading to a high percentage of the NSAID being dissolved or

dispersed within a relatively short period.

The present invention preferably provides the use of a water-insoluble wicking
agent as defined herein, particularly silicon dioxide, in an extra-granular
component combined with a granular component as defined herein in a
compressed composition, said granular component comprising a plurality of
solidified melt granules of a sugar alcohol having an NSAID salt, paracetamol
and optionally one or more excipients contained therein, wherein the wicking
agent enhances the dispersion of the compressed composition in aqueous
conditions. The granules preferably incorporate a disintegrant and optionally a
diluent uniformly dispersed therethrough.  The composition preferably
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phar maceuti cal conposition conprising a granul ar
conponent conprising a plurality of solidified nelt
w@e@ai@ase of a sugar al cohol incorporating a NSA/GBs@EN03079

and paracetanol uniformy cont ai ned therein conbi ned

wi th an extragranul ar conp?onent conprising a w cking

agent as defined herein. Preferably, the granul ar

conmponent further conprises a disintegrant. Suitably,
comphiseailc®s toy18Ys prefesally Ostia 5%Unofiheanicking agerd, for 5&mple

0.1 95 ot lechiigde Broveichf af bedimtehasl by wer ght)

based on the total weight of the pharnaceuti cal
conposi tion. Said insoluble w cking agent is selected
Optibnally anubricantanapntberinadrporatedrin Hher@harmabeuthaéldompmiﬁion

The T3 Rbag ey b dnearPo s MY dighhiE ohgars sglor in the
extr&-rathiap BotbBNENt. P@éféré%l%t t‘hé%bﬁé&?ﬂ fi’@fncoﬂﬁ&%ﬁicgm theldira-

Inorganic material conprises silicon dioxide
gramsdaid épmpangat foratdng swith dhe aranulak Aoneonentt hCmavantnonal

brigahts R BomraitideRafay B AP AR BRRE BRI Spgium

laurfo@ulpRaa& [ponaiteyleA@dylysbbi pdrogenied ReigetsbleMil, sodium
carbonat e, magnesi um carbonate, cal ci um carbgnate,

steamlpﬁwmrmagaawum steqrate er Q?éﬁ'ﬂ%ﬁtﬁﬂfgﬁel i ddese may be
| f I
oresERRTE S Lk 85 008 6B B iy 21 30190 by
weightdrasked omthedot] aeight ofithe phaanadseuttcapcomposmanc h and
starch derivatives including nodified starches such as
pre-gel atinised starch. Mre preferably, the w cking
I X§ad n
An ﬁgp;@g@g rrﬁéc%&g%l bgﬁgpeéltlégsbgg&ﬁgg {o ethé ﬁf‘égent
invenﬁobcnmnmjsetsabcgranulazeccsmmmtm Mlaegdherelm anddan extra-

starch. Most, preferabl W, CKi ent ri ses
araridh Enpiant Guoring siionfaxtis Shd% RBERhaf & Rrligialy a
diluéHtd THi! éﬂ?é-)gré}ﬂﬂalac%'f oReAt ﬂ’iaﬁﬁf&hﬁ%ﬁefntlh&ﬂé it fre lwith
, hore preférably greater than 100 nmR2g 1', especially
saidigranhlar campenesbpagotongnpressivbgnto édtdetabl y t he
silicon dioxide is colloidal silicon dioxide

Other conventional tabletting excipients known to the person skilled in the art
may be incorporated in the pharmaceutical 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 dissolution characteristics is minimal.

The present invention also provides a formulation comprising a NSAID drug,
paracetamol and at least one further pharmacologically active ingredient
and/or enhancing agent. The further pharmaceutically active ingredient may
be present in the granular component or in the extra-granular component.

Formulations comprising an additional pharmaceutically active ingredient
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(especially having a nean particle size | ess than 50nm
such as 5-40nm, nost preferably anhydrous coll oi dal
W@ pdoboomn2€li oxi de. The tapped density of the siPCT/GB2005/003079
dioxide is preferably int range 0.01-0.2gcm 2. The

wi cki ng agent, for exanple silicon dioxide, is

preferably incorporated in the conposition to an

extent of 0.05-5.0% by wei ght (preferably 0.1-3% by
andieri gnhanoing pgeritecanl e qpvitedbin aaygfarn tsaitableofort patient

total. weight of the pharpaceutical co sition. The
consmtioh tuflge RecThpIL BTG Pohgrm o ScaRlstel i

granules. If silicon dioxide is incorporated in the

melt granules, it is typically used to an extent of

Thus, 1foryexampée, pihe cdessigg dorzn 0meys iclvde gany betbed ipgredient

corspGph? heg i R Lorfoodli TRER o™ Beaf MERE binbitnagion andror

feverxforregampld aaffsipgTorraivthexanthiiie dediaivablnotidiaanalgesic,
silicon dioxide is present in the extra-granul ar

for exapoplencodeingn @ xskeletabimusale3glaxaite it cantihigtamine (e.g.

. ~2% b i: b th wej .
acrlg%%lt#r?neéc e%?%a{?&%b npa%g Fﬁolq@% %\Z%)lrgé@jé?’r eg%%r 'kgéﬁﬁ)(q ragyine.
bromphpairatiing conuarisinsxamiteanul acetitzipenent csdogdienirachine,

herein and an exé r@-gran | ar conponent includin . .
cypeahartddingi oxi de. A§XPrOMOPHRRIARING t hat HRXCRIgEARNeniramine,

diplﬁﬂ\‘@?@ﬂe,g?%s‘ﬁ‘ﬁbn% 8h, fotdXxaftids) 'Idrﬁf?@lngi q’é‘\idi%b%@ﬁne,

causing the conposition to di sperse s
mequitazing, i nxaipuddes ehedindaomie, egpheoytdibyamineyci gyramine,

setqsing. HegI s c rinaRstns. (HENRRD BerlgnaNTSs Yo dpibldine
(pregé%w ABA-s4dbing aAtihRtathings! arediAployes)) aqiecshgfestgnt (e.g.

resent invention preferably provides the use
pseudoephédring, ubphenipepagolagine andiefpheoylepbrine)y, a . cough

articularly sili.con dioxi.de, | n_extra-arcanul ar
supBiiasehl (810, ol enuER e sPEF op e piathdRall "B Rbectorant
(e.gdQuaifededial potaskiung cRAHTE! PERREILAP GhaRICOIsUphoRated potassium

ranul ar component conprising a plurality of )
sulphate and terpin hydrate); an anti-ulcer histamine antagonist (e.g.

misoprostol); and/or an anti-nausea drug (e.g. domperidone).

Such extra active ingredients and/or enhancing agents may be ihcorporated in
the melt granules or in the extra-granular component which is combined with
the melt granule prior to formulation into a compressed tablet. Reference may
be made to MIMS and the Physicians Desk Reference for guidelines as to a
suitable dosage. It is generally expected that such other active ingredients will
form 0.1-50% w/w of the formulation, for example 5-25% wiw.

The ratio of NSAID salt to the further pharmacologically active ingredient or
ingredients will depend on the proportion of the NSAID salt in the dosage form.
Thus, depending on the dosage of the drug, it can be expected to fall in the
range 20:1 to 1:100, conveniently 5:1 to 1:40. For relatively high dose drugs
such as ibuprofen, the ratio of NSAID salt to further pharmacologically active
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solidified melt granules of a sugar al cohol having an
NSAI D salt, paracetanol and optionally one or nore
we@x@bpians s contai ned therein, wherein the w CRCTIGB2005/003079
agent enhances the dispers%gn of the conpressed
conposition in aqueous conditions. The granul es
preferably incorporate a disintegrant and optionally a
di luent uniformy dispersed therethrough. The
inglediqmgbrt irtgnetp\ieafsenmyl pederablys be 0. e mng@%s to 1:25, more

prefyrably s Gup chad: (TR mali 6w 4ge8 Bt Siin andlurSisoiBh e
ratid %‘f'ﬂéﬂﬂ) 84t tﬂ&ﬂ%ﬁbﬁé’rnﬁado!&&éél@@ct%ﬁn@%d|ent may suitably

I ncorporated in the pharnaceutical conpoSition.
be 1Qdrtodah@, preferablyi tid do got padel by weight. gr anul ar

conponent and/or in the extra-granul ar conponent.

Preferably, the lubricant is incorporated in the

If theXfuFthBF pRatrAacslegipamMeattiedihgridiemtbrihgredidifts & pradedt in the

conponent. Conventional |ubricants for ibuprofen

granipr @pmnmerﬁ@f dke domaulation s dypically icomiined withdthersugar
alccill"ﬂbtl' Q@Sﬁf s‘lﬁf&ﬁd Bg%‘%ﬁ%@é e%éé@?ét?g‘yﬁggﬁgﬂfhﬁg mixture

is tiﬁreheatbd tormehla¢ laast sHee s r%lcd]’ﬂﬂSA lieusd tsefopmeaemhe lflﬂlrther
an armunt from0.05 to 5% hy weight, preferably O.

phagm@wlg)g gemtlvgdg@r@dgﬁnttqqéngr@dggntw@hpe(ﬁolqltp{g or msoluble
in tﬂﬁmgﬁ“%uia? alkBABP Hdchfiln I?n géﬂ%‘% g&oﬁsdlslpersmn of the
1 al cor t he present

phar maceu conpodsition
furthewmammcodmgrpallysamva ingr@dieérd or mgrpdnmts withirdihie ligedd sugar

BRI PO i o M
furthléy M%ﬁnac%l@é‘l{y‘ é’ct%alﬁgkle@!ierﬁ HFen‘i@‘Haf/é’ aRigher melting

intimate ad re wt sald gran [ ar conponent " pri or
pomtothaom;b\eesugamaﬁcqhol i whishetheyGareeincotporated. odfathey have a

owefiind By BlRed 2ReR iR e GbPRReCTencSl thesuger

alcd-lﬁlml thb%w&ﬁéﬁh@'ﬂ&‘attébtﬁ/@e Iiﬁhéf’lﬁﬂﬁeﬂ piafA@odsally active
desired, althou appreci ated that a prine

ingredientelgingsedien baés%ﬁneltlngmmbhlgr@rtman thaé of uihisesugar
ool RIS R Gl PIEEEEA b 8 B40AR8 0y b Hbbuap gomposivon
andtiglpresent as a uniform or homogeneous solid solution or dispersion in the
solidified sugar alcohol melt. The liquid melt is cooled until solidified melt is
formed. As the mixture cools, it becomes more viscous. The mixture is
allowed to cool by methods hereinafter discussed until a solid is produced.
The melt granules may be formed before, during or after the sugar alcohol

solidifies.

Thus, as used in relation to this aspect of the invention, “solidified melt
granules” means granules formed by combining the sugar alcohol, NSAID salt
and paracetamol in solid state with a further pharmacologically active
ingredient or ingredients, melting the sugar alcohol, cooling and forming the
mixture into solidified melt granules. Alternatively, the further
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wi th good di ssolution characteristics is mninmal. The

present invention also provides a fornulation
w@owpioideeg a NSAI D drug, paracetanol and at | BEEGBRGVE/003079

further pharmacol ogically ftive i ngredi ent and/ or

enhanci ng agent. The furth phar maceutically active

i ngredi ent may be present in the granul ar conponent or

in the extra-granul ar conponent. Fornmul ati ons
phacnapologically actine chdredieat op ngregientst imaglbeymixad with the sugar

i,ngredi ent and/ or enhanci ng agent can be provided in
akxgﬁ§°ﬂﬁ?ﬁ?@ Nable for patient consunption but are

preferably provided in the formof a tablet. Thus, for

exanpl e, the dosage form may include any ot her
Thei fugthedipbarmacoiogidajly estive ingredientpo figredientss afay bé the sole
. _treat .pain, inflapmtjon and/ or fever, for exanple .. '
ingregient; REoBpraiRe: ARt miGRr lephGliil oTaieh dhcliding the
NSAITRLAIE Sng: pdrabe @it ﬁ@g%@eom%ir%@wﬁhaé diSiftegfant and/or

rel axant: ‘an antihistamné (e.g. acrivastine,
a dikleski aotle opiipaalyli ae suszactanét and, other tabletting excipients.

AR, G KRe B Com PRI, b Taiee N Somtice Sreater
tharfl 80RE WMPbEtHd NSAID saleXsdthestaritt i firier pharmacologically
di phenhydram ne, ebastine, ketotifen, |odoxam de,

actiyeyringregient, on ingredisats: i referagu mellz granules anopnprise, a sugar
' i I i ne |1 am. stine
aloofB Y SR Sa, BRERto ok T oo Py AGNR Thofient
or ingn;e;dri]e}mtsplaj diisietegpairstf all‘nabb%ti)dneny Saécatrfa@mTt a?d/or a diluent.
nti hi stam nes _are enployed)); a decongestant (e.g.
Furot RIGRITRA AL RGN SoDBkhSsRRNRENAR (55-100% Wiw) the
. I € c r t . ; ] bhe
comBEErERSY | 82 puodr CAKEROE APIESATY . saf, PoafRpRimA! further
phaguacdlegiesily active dagiedient idrringeedigrits aasl andisintegrant. Further

uai,acol, suphopat e Qt assi sul phate and terpinp
prefRlfa e STaRG R sonfte S tEliohe svgar;Bknbel NGAID st
pardBetARbP S futher gnahﬁécaa%iaay “dHVE Shgrédient eor‘E’in(%redients, a

donperidone). Such extra active I ngfedi ents and/ or
disindageant iangl agurfastamby Adurthecprefenred gdanular bempehent consists

essOfY! €8 Ckuddh ¢ Meahel 229" REAIB" SARPCREMcetamd! ' further
pharmacologically active ingredient or ingredients, a disintegrant, a surfactant

and a diluent.

A preferred pharmaceutical composition, especially a compressed tablet

composition, comprises an intimate mixture of:

a) a granular component comprising a plurality of solidified melt granules
of a sugar alcohol incorporating a NSAID salt and paracetamol

uniformly contained therein; and

b) 0.05 to 5.0% by weight of an insoluble wicking agent based on the total

weight of the pharmaceutical composition.
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the nmelt granule prior to fornmulation into a
conpressed tablet. Reference may be nmade to M M5 and

W b@e®ivigé ci ans Desk Reference for guidelines BGSI/GB2@5/003079
suitabl e dosage. It is ge\r;\?ally expected that such
ot her active ingredients I formO0.1-50% w w of the
formul ation, for exanple 5-25% w w. The ratio of NSAID
salt to the further pharmacol ogically active

A funheedireferred phaymedestical eompositipencespecidily a compressed

oportion of the NSAID salt in the dosage form Thus,
tablgh GBS OB Comprises BN BnateXHEPT i | can be
expected to fall in the range 20:1 to 1:100,
conveniently 5:1 to 1:40. For relatively high dose
a) dr wygranwar eempbogniotemprising a pluralityfofNsidifiechhvieltt granules

furth h | pgi cal | y.activei di ent
| ngileti 89T ARpNSl BeTanraigca; NSAR Faffgeatasstagol and a
1: Zhsint8yrantlieforiPlispéiseditRersittandor relatively |ow

dose drugs such as flurbiprofen, the ratio of NSAID
salt to further pharnmacol ogically active ingredi ent

o) .88 ¥k o bR VA B e o e v

actweight ofthepreitinaceufici) cofipaRitidpnl S present in the
granul ar conponent of the fornulation it is typically
conmbi ned with the sugar al cohol, NSAID salt and

e j: [ TV ' re, .

Profts P8 Thenidd o i BTN BGELBbont RepBbi
an ektiaigtanslaf aomepbneéfte Maret preferabby, ntheoinsolubié Iwichiﬂgi sgent

i ngredi.ent or ingredients may be soluble or insoluble
compy’ es"fﬁﬂnt@ﬂx'gﬁgar al cohol , accordingly, a solution

or a dispersion of the further pharmacol ogically

active ingredient or ingredients within the liquid
In ssfugther aireteireld plrdrmaceugicaldearsplositiomyelor -eccampldiangompeessed

C I nation.. GCener.al.l t he further pharmacol ogically
tab'ﬁgt Y& 'ﬁﬁ)ﬁ?\@gg&ﬁp 'B*"mﬁ?gp.@gp@n?é have a hi gher nelting
poi nt than the sugar al cohol in which they are

incorporated. If they have a | ower nelting point, the
a) sola giamuiar eempoR@nt caraprsing reopluealityrsif tsalitlifieidemett granules

7L S bl Dbt RS B ietimt A Kbl sdi rorrably
It Egrnggggl;dfén lsal, andrel disintegrant bréfeedisty c?é@férﬁﬁﬂbsé’&odium,
wherein the sugar alcohol is present in an amount of 1 to 25% by weight
of the granular component, the NSAID salt is present in an amount of 20
'to 60% by weight of the granular component, the disintegrant is present
in an amount of 1 to 25% by weight of the granular component, and the
paracetamol is present in an amount of 30 to 70% by weight of‘thé

granular composition;

b) 0.05 to 5.0% by weight silicon dioxide based on the total weight of the

pharmaceutical composition; and optionally

c) a lubricating agent and/or a diluent.
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alcohol it is intimtely mxed wth the sugar al cohol
in the granul ar conposition and is present as a

warioborare@©r honogeneous solid solution or di spRCEGBR005/03079

the solidified sugar alcoh% melt. The liquid nmelt is

cooled until solidified nmeft-is forned. As the m xture
cools, it becomes nore viscous. The m xture is all owed
to cool by nethods hereinafter discussed until a solid

In ai ﬁlrtheropfefmredrpbanmmaeuj;icahwmpoaiﬁgn,bbrfexammie ke tompressed

cohol solidifies. Thus, as

durgj ft th .
tab'ﬁg(@hg%ﬁ:@swg@ﬁ%'5“'?\% F’H’?HB%FO'@P”?'HQ i nventi on,

a)

b)

"solidified nelt granul es” neans granul es forned by
conbi ni ngﬁ} he sugar al cohol, NSAID salt and
patikta QR4 by rwaight, ¢refesaldy wiot to 89%uby meight, more preferably

ot R SoRE H JuebnE Bat S or e R el o8 o hmiceutica
m Hd#ﬁ.@os.mmoﬁ@brﬁmaﬁébm?bﬁerﬁr@mm gAl ternatively,

the furtherpharmacol ogi cal 'y active ingredient or
ingredients nmay be m xed with the sugar al cohol once

o Sl o PO PSS i g e
i ncparaeétahﬂﬂi, ANSAID gaiie prafgrablyp 6ina oﬁFbias@ru&ﬁ‘ i@Fofen, a

|nc .uding the NSAID salt and paraceta or it may be
IRtegTank And aptionathe g amer&nwwfqm&y slisnasaed dhatein, said

opts! gsﬁl 40bHD Barnpgﬁr&e@ght gh %#kﬁfntt gwog%% weight,of the

exci pl ents. in one pre erre
t hgranalaokcempoagnt; mm‘ N@é\l@rmt being res&invan\anfounb ef 20

00 by S Al o S i
?ﬁé‘éé}ﬁ i PAMSBneofH ¢ 259 B?OQI ta(rf'\fﬁé C@aﬁﬁ‘l%? component,

acetanol, further pharnaco
i n@ln@mametamol hgingdiresent, maamlamow‘ég:rfaﬁ)ttoam% by weight of

or dhe SpanialedMEbAGH Bbd S5ir lychs et issept bt an amount of
( 99-tb08% WyWreighEot® rEﬁ&Ia?Goﬁ’f oRehtigar al cohol, a
NSAI D salt, paracetano furt her phar macol ogi cal I y

active |ngred|ent or |ngred|ents and a di sintegrant.
Futf3®%40% by weight, preferably 1 to 30% by weight, more preferably 1 to

15% by weight based on the total weight of the pharmaceutical

composition of an extra-granular component comprising:

0.05 to 5% by weight of a wicking agent, especially silicon dioxide,

based on the total weight of the pharmaceutical composition.

Preferably, the pharmaceutical composition, especially the extra-granular

component, further includes 0.05 to 5% by weight based on the total weight of

the pharmaceutical composition of one or more lubricants as-defined herein,

‘especially a lubricant selected from stearic acid or a salt thereof i.e. sodium

stearate or magnesium stearate.
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preferred nmelt granul es consist essentially of a sugar

al cohol, a NSAID salt, paracetanol, further
w@b@sieaed ogi cal | y active ingredi ent or ingredP@nGB82008/003079

di sintegrant and a surfactagt. A further preferred

granul ar conmponent consist3 essentially a sugar

al cohol, a NSAID salt, paracetanol, further

phar macol ogi cally active ingredient or ingredients, a
Altedigiively graadditianally, f thet pharnaaceudicdl Icompositiorrespacially the

har naceutical co sition, especi.all onpr ess

xR o hyGEPDP O R GRsaioEs Dot it 2afaril, WeidT more
prefétatily 4 26U 59, BPVROPAEG GANPE! fia'téilgwéitht Lafaqhbt ¥h&maceutical

solidified nelt” granul es of a sugar al coho
compasiligpb & taneg on Mizal dilusrits asndefiredhereinplespeciady rd giluent

cont aj L herei n. and 0.08.tn.5 0%b i ght of an
selqge ol BibieERR i8R Tgse or dishistn BARRENSR. Tghe or

t he pharnmaceuti cal conposition.A further preferred
pharmaceutical conposition, especially a conpressed
teaBbly: the mygar aleahol i spleacted fram Dhep ok onixylital,cegpecially
l a granul ar component conprising a plurality of
XYUSG1 i dified nelt granul es of a sugar al coho

i ncorporating a NSAID salt, paracetanol and a

di si ntegrant uniformy dispersed therein; and b) 0.05
A stil kuthe) Risferred gthasmacayligal LERMPPSIiPA CAPRHSes &k intisnate
; ei ght of the pharmaceutical conposition.
mlxgr?gfcg?ﬁﬁisywas menti oned herein, the insoluble w cking
agent is present within an extra-granul ar conponent.

bly,. [ | upl i cKi [
a) o 1605 Sal By ceishi basrdam bt ek wekds Biprtiaceaiical
CoRBARddith of # graniAadinmenP %ﬁ%g-tab' et, there is
provided an intimate m xture g?‘:rn a) a granul ar

conmponent conprising a plurality of solidified nelt

gr %nrlﬂlu?ﬁity of solidified melt granules of xylitol or D-sorbitol, incorporating

Pre

paracetamol, an NSAID alkali metal sait, preferably sodium or
potassium ibuprofen, and a disintegrant, preferably sodium

croscarmellose sodium, uniformly contained therein, wherein:

() the xylitol or D-sorbitol is present in an amount of 4 to 15% by
weight based on the total weight of the pharmaceutical
composition;

(i) the NSAID alkali metal salt is present in an amount of 25 to

45% by weight based on the total weight of the pharmaceutical
composition;

(iii) the paracetamol is present in an amount of 40 to 60% by
weight based on the total weight of the pharmaceutical
composition; and

(iv) the disintegrant is present in an amount of 3 to 10% by weight
based on the total weight of the pharmaceutical composition;

and
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of a sugar al cohol incorporating paracetanol, a NSAID
salt, preferably an ibuprofen salt, and a
wale®sntaes ant, preferably croscarnel |l ose sodi uPgT/GB2005/003079

wherein the sugar alcohol s present in an anmount of 1

to 25% by wei ght of the grﬁ%ular conmponent, the NSAID
salt is present in an anount of 20 to 60% by wei ght of

t he granul ar conponent, the disintegrant is present in

an amount of 1 to 25% by wei ght of the granul ar

conmpon ,,and, the _paracetanol is present in an, anmount
b) of B f@%@ﬁ"ﬁiﬂ%‘c&HteWﬁ'Qrﬁau@'&H&%ﬂe@éﬁﬁmfﬁf&ﬁ; b)

0.05 to 5.0% by weight silicon dioxide based on the

total weight of the pharnmaceutical conposition; and

opt(vpnal | Y.t Yo 8% Wiy weighit rof aang imsbludohel dcking cadentnespecially

a further preferred pharnmaceytical ca sjtion, for,

exanpl e asﬂ'ﬁﬂﬁ eG: ?%ﬂ@n Hpntl??% W@Sﬁfg%gé‘(pr%rppsmon;

I ntgyat e .08 W 89E BYMdight S a Ribri iricid o

pre(1y i(Z(raabl ;9? 70 to 99% bé)@ﬁv\t/erklggah@nérr%?%%Sfagg%!]ggr%rg%é?g ord

99% by weisghthéresfdasedtdrethedotd! weightiof thé composition; and

phar maceut,i cal osi t.i,on pf a.granul ar cqnmponent .

Cord si nd: 6 1598 oy o€ & Ao <R Bl iepersipiine

a sugar alcefingke igrcdiEAIeLAT pROsHIRtEcBAgE®on theNafdI Wveight of

salt, preferably sodi um or potassi umibuprofen, a

di si nt egr &t campospiononal |y a diluent uniformy

di spersed therein, said sugar al cohol being present in

an anount of 1 to 25% by wei ght of the granul ar
Preferablynthe sumadfctoliﬁﬁr{érﬁ@gi) tdgiiipbeipgageater thaf 9934®Y Weight

of 20 to_60% by wei ght of the granul ar conponent, said
of the sPMPOSHION bei ng present in an anount of 1 to 25% by

wei ght of the granul ar .conponent, the paracetanol

bei ng present in an anmount of 30 to 70% by wei ght of

" Mosthereferably, ehe cgrapalarntcompornkers adohsitits wssentiallyn of [i.esgreater

i f 20% i ght, of th I
tha%&ﬁ%,@ﬂo néf &e 8ra§noularo c%b oﬁ’Shé} cgf )?ylitctal gr %—ggr%it%[, sodium

ibuprofen, paracetamol and croscarmellose sodium.

NSAID salts and derivatives thereof are primarily anti-inflammatory, analgesic
and anti-pyretic agents but have also been proposed for other therapeutic
uses, including the treatment of periodontal bone loss, pruritus and Alzheimer's
disease. Paracetamol possesses analgesic and anti-pyretic activity. The
pharmaceutical composition 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, osteoarthritis, ankylosing
spondylitis, seronegative arthropathies, periarticular disorders and soft tissue
injuries. They may also be used in the treatment of postoperative pain,
postpartum pain, dental pain, dysmenorrhoea, headache, migraine, rheumatic
pain, muscular pain, backache, neuralgia and/or musculoskeletal pain or the
pain or discomfort associated with the following: respiratory infections, colds

or influenza, gout or morning stiffness.
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b) 1 to 40% by weight, preferably 1 to 30% by wei ght,
nore preferably 1 to 15% by wei ght based on the total
waowdoghteled t he pharnmaceuti cal conposition of aPCT/GB2005/003079
extra-granul ar conponent cggpri sing: 0.05 to 5% by
wei ght of a w cking agent specially silicon dioxide,
based on the total weight of the pharnmaceuti cal
conposition. Preferably, the pharmaceuti cal
Accoudingsy, tin canothepaspeatt pf thee prefrEt |gvemm1cbrarthemﬂmﬁmlded a
further includes.0.05 to.5% ht based on_t
Ph%’ﬁ?&?“&@'g‘?ﬂme‘?s'?% aﬁﬁamlq}hecar ESReRtiamfosrusenin the

treé%ﬁ\éﬁ%ﬁﬁb}hbéhd‘iamrﬁlaﬁﬁnﬁﬁéd 8RG/oP &I Fﬁﬁm%ﬂq%'fiﬁ ainver?tlon

ubricant selected fromstearic acid or a sa
also .provisiedi anmethad alfetreatlnmgmesuamdnlor inflammation and/or fever

stearat Al ter.nativel r addi ti naII
conipriing. Bist AEBTNBBRLGR o1 8n ComBRstion Pyeeidiia to the present
invéntionPtod AHmhmal W%?eoff urther conprises 0.1 to 25%
by weight, nore preferably 4 to 15% by wt based on the

total weight of the pharmaceutical conposition of one

PrefipHl, e bt diba i BE S i rtne B B ALl Boss for ora
adninisilatiod MTRBOSHh dbse rﬁéffw é\bbubwéd]edlgpéﬁfedairﬁﬂbfér prfor to
se|l ected from D sorbit or xylitol, especiall

ingssfian: o1 adapted; to) disintagrate m@Eemp@ﬂw d?r@.fefabwthe ainit dose is

oSR5SR PNHAR, B8y Bl BREGBNALIF R BH % v

gastrbantdmnahtraclt Mnﬁt prefiepalsly { therurdf desq) issswhiBowed byea patient
i Si a plurality of solidified nmelt granul es of
in ng;Hp%%reo r D-sorbitol, incorporating paracetanol, an
NSAI D al kali net al sal t, preferably sodi um or
pot assi um i buprofen, and a disintegrant, preferably
Suitab unit dosss inalwde oemps&mtiedrtabletei fobewlaple tatilefsneffervescent

fOI'ntE)lmSﬁ(Sljrlﬁ rﬂug?]esanlg@% %ﬁalﬁ\\él Iil'tseal)w dos,g’oirsb;nt ?I'lne ifgrm of a

compressed tablet, especially a non-effervescent compressed tablet.

Thus, according to a further preferred aspect, the present invention provides a
compressed tablet comprising a pharmaceutical composition as defined
herein. Although, the compressed tablet may be swallowed o‘r dispersed in
water prior to administration, preferably the compressed tablet is swallowed
and adapted to release the NSAID salt and paracetamol in the stomach or

gastro-intestinal tract.

The present invention also provides a process for producing the
pharmaceutical composition of the present invention comprising the steps of:

a) forming a melt mixture comprising said molten sugar alcohol
incorporating said NSAID salt and paracetamol therein, optionally with
one or more additional excipients that may be present in the granules;

and
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wei ght based on the total weight of the pharmaceutica

conposition; (ii) the NSAID alkali netal salt is
w@e@senti2é n an anount of 25 to 45% by wei ght bEBGEGBRGV5/003079

the total weight of the phggmaceutical conposition;

(iii) the paracetanol is present in an anount of 40 to

60% by wei ght based on the total weight of the

pharmaceuti cal conposition; and (iv) the disintegrant

is present in an anount of 3 to 10% by wei ght based on

th al ,wei ght_.of the pharpmaceutical conposition;
) andByYRY EHR e e BORAIRE Bt 6T o
conmponent conprising: (v) 0.1 to 3% by wei ght of an
i nsol ubl e wi cki ng agent, especi aILI@y silicon dioxide,
&

Prefriably, siep e) takesiplage ghe mweltextrudenpBesferably, inwitgp (b) the
e €2l 05 o Rl SRR Bl ormes

intovee pluraligfoftrhelt gemulsy.tion; and (vii) 1 to 15% by

wel ght of a diluent, especially mcrocrystalline
cel l ul ose or dical ci um phosphate, based on the total

' O; : i Ny e t o)
CoBLALhSoh JARIGPEPEINSAT, o atblinol It oo ra
maywbeyipreséntt me theo splidified anelt Mpahulese by algdseribédeabove. Such

t - consists essentially of (i

| ar , . e .
confhIRILE (RGRBSE Ry AE 1ot; HEGRGn ib arcieiBiasbRtRt ) agitiona
ae bi i b |
phafob ol aqtEo ety o MoolBlp VARG " 2gRRlss BB  and
lubridanteof are primarily anti-inflammtory, anal gesic and

anti-pyretic agents but have al so been proposed for
ot her therapeutic

In the process of the present invention, the sugar alcohol, paracetamol and

NSAID salt and any additional excipient to be included in the melt granules
may be mixed in the solid state prior to melting the sugar alcohol.
Alternatively, the additional component(s) of the melt granules may be added
to the melt mixture comprising said molten sugar alcohol having said NSAID
salt and paracetamol contained therein. Processes in which one or more
additional components are mixed with the sugar alcohol, paracetamol and
NSAID salt prior to melting the sugar alcohol and in which one or more further
additional components are added to the melt mixture of the molten sugar
alcohol, paracetamol and NSAID salt are also within the scope of the present
invention. An especially preferred method involves combining the sugar
alcohol, paracetamol and NSAID salt in the solid state, along with any
additional excipients to be included in the melt granules, and then melting the

sugar alcohol.

‘The granular composition may be prepared in accordance with the present

invention by a simple cost-efficient manufacturing process on a large scale.
Formulations prepared from a pharmaceutical composition according to the
present invention have been found to be stable on storage and to have
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uses, including the treatnent of periodontal bone

| oss, pruritus and Al zheiner's di sease. Paracet anol
wpomsesdes anal gesic and anti-pyretic activityrPCIE82005/003079

phar maceuti cal conposition 9f the present invention

are therefore indicated fof use in the treatnment of

all therapeutic uses for which cycl ooxygenase

inhibitors are effective, including rheumatoid
advantdgedussdissaltutior prdpertiess , Then fgrinusdation syaynioky talilétted without

. Seronegat e rthro at i erlart | ar soraders
sticking OF ePpings Juring; B @\b@&m@m@?ﬁ% 3 Praudacarsasadentorm
ha\ﬁd{eff‘;sf[ﬁfé‘bjé’f heeer rb 8rifeal n ﬁé@”\ﬁﬁh paé&\rantageous

pai n msnorr a hea e m grai ne
disintegration cpr@mrhes ml%wtlrleaumopalme nzmarkhstaeassmualeugwm certain

cul skel etal pain or the pain or disconfort
NS%ES%&? ﬁ'tgé'g Y]"I"H'?VPGt | owi ng: respiratory infections,
col ds or influenza, gout or norning :

stiffness. Accordingly, in another aspect of the
Thepabeearmeniippgdipsacessamay ibe garged ged ima pumbercafwaysal In one

e e v &b nBh Sk Boupdelinfy Br S MREBRL LRIl bifeH® e
NSAHRY &3alt Endt;b@re&etamolt Mayi theanbé cddddd ¢o RheVndRen anass and
met hod of treating pain _and/or inflammation and/or

thorauighly eembine thgrqawéh deidorm & wrifqranh mixtuge.c Qptisnal pdditional
exc &‘?t%d'rﬂg}s: éﬁfeeht?lgﬂﬂﬁe%o' HENHQP Eﬂxﬁ%rgag]mult%%ougﬁid or

er eof the phar maceut 1 cal” CTomposition I’s
sequentiaky. fﬁfemmflten mxturequ then b dischdrged Bito an appropriate

The un| t dos be s d, dispersed in water
coolipg sy stesn; ﬁg et ca sﬁotgt whichi By cttigueusly rofate and
delltvﬁgﬂﬁs Acf’%@& HPloa cBHﬁmHUilﬁ%g?\?%e's%cﬁdééoé ggrafﬁa%r bl Eﬁ&ﬁ)r a

salt and paracet I'n the stomac
millgastro-intestinal tract. Mst preferably, the unit
dose is swallowed by a patient in need thereof.
Sui table unit doses include conpressed tablets,

In MR okl ohe <uSBF SICYRBE ARl BOLEMAIP RN thécrh@)srﬁs salt,

Mbst prefera e unit dosé is in f or m of
paramtprrmésenidtw @tddltw]@dzcemp@n@ mmfmeyvbecpmsent in the

gran@lngIr %Sgs e‘a]I élgipl eg}rant or diluent, and then heated together until said
sugar alcohol is fully molten. In yet a further process the sugar alcohol,
paracetamol and the NSAID salt are combined and heated together until said
sugar alcohol is fully molten and any excipient is uniformly blended with the

mixture.

In another method, the sugar alcohol, paracetamol and NSAID salt, and any
additional excipients which may be present in the granules, are fed into an
extruder type system (preferably having first been combined by blending
together). The materials are heated and mixed in the extruder until the sugar
alcohol is fully molten and a uniform mixture is produced. The sugar aicohol,
paracetamol and NSAID salt and any additional excipients are extruded and
the extrudate cooled. Preferably, the sugar alcohol, paracetamol and NSAID
salt and any additional excipients are extruded in a twin screw extruder. The
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Thus, according to a further preferred aspect, the
present invention provides a conpressed tabl et

W@ owpoideeg a pharmaceuti cal conposition as dePCTe#2005/003079
herei n. Al though, the conpggssed tabl et may be
swal | owed or dispersed in water prior to
adm nistration, preferably the conpressed tablet is
swal | owed and adapted to release the NSAID salt and

hot paassc(oamwising thersuganalgoholp pataestaol and NSAW salt aod.any

acdffaf Rt Rt foi A HadiGRie B RS uich may be

coll@étededid, llffdwl@domlﬂédfwm?ﬂn@ahhﬁsswps of : a) formng
a nelt nmixture conprising said nolten sugar al cohol

i ncor porating sai d NSAI D salt and paracetanol therein,

| h & ts t '

In REArRE el 417, Beail o HiedieBRsicR ihRoSPhE el

parmethmofk alndt NSNJIDIsaItf ardl anp| ddditicial lexeipidtite bR ey cooled by
step (a) takes place in a nelt extruder. Preferably,

feeqing sipéb SPFAY t%ernémernn Whicl the meligremass isosprased into the
paf] B b4kt o Ebik ithhd e 344 Ubid Ailelfiebivd! O Ted, [ nt o
a plurality of rmel

ranul es onent's addlt i on
to the NSAI D sal t, paracetanDI and sugar al cohol that
n the solidified nelt granules are

L AL SRR BB rRRRRNGNt; fig FUEapAIcANAl Ingnelted.
UnddrMpt&skuried! %bﬂHﬁi% aNtpe %ﬁgéF'QE@holphﬁé uehééi@d' at a

active agents, 1nso ubl e wc ent s S an
tempehatirearbiedow| ﬁsthernmlon@Mngpmmte Me&mmmaynmmamed out
D salt and

aclifing 18 KaobiskBiegherd ThGHd R camp ionherdignn & vessel to a
temﬁé?d’tu}eeébﬂw tihe nﬁ@lﬁﬁ@' ploihttdfﬁthé Q\Jugﬁr %ﬁc’ﬁrﬁal Wr'bg/r ektfusion in a

nmel ting the sugar al cohol Alternati vel

heatattliextroder. bosesrmanditionsodf yiressuses the asugaASsalnabolbmay be

melfﬁdagI &io%oﬁéﬁﬁﬁgg% ?e&lﬁl % Cr?onﬁ{a{l SHegung pomt.l'h% Madimum

temperature is determined by the stability of the molten sugar alcohol,
paracetamol and NSAID salt and further optional ingredients combined
therewith. The sugar alcohol may be heated to any convenient temperature.
Generally, the higher the temperature, the more quickly the sugar alcohol will
melt although this must be balanced by the energy input required to heat the
drug. For highest efficiency, it is generally envisaged that the sugar alcohol will
be heated to not more than 50°C, preferably not more than 30°C, most
preferably 10-30°C, above its melting point to keep energy costs to a

minimum.

If the sugar alcohol, paracetamol and NSAID salt are extruded, generally the
extruder is heated to a given temperature. In addition, the work on the sugar
alcohol by the screw configuration in the extruder will also contribute to melting
the sugar alcohol thereby reducing its external applied temperature
requirement. Accordingly the extruder barrel may be heated to a temperature
less than the melting point of the sugar alcohol. For example, the normal
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salt and paracetanol contained therein. Processes in

whi ch one or nore additional conponents are mxed with
wo b@esugas al cohol , paracetanol and NSAI D sal t P@T/GBR00S003079

mel ting the sugar al cohol agd in which one or nore

further additional conponents are added to the nelt

m xture of the nolten sugar al cohol, paracetanol and

NSAI D salt are also within the scope of the present

melting eprintosf, xylikol dg 98c9 410, \hqweses under eendisionsrefdorasdpressure

(B8 Ay e B 3 S Gy D RS fico, e

extérnal Rppidcthést iscassatydatielt the kelitobnby Beradwred sighificantly
then nmelting the sugar al cohol. The granul ar

throughplbei meehanieg! hrat gengmted hyrihsdetﬁnésﬁwm agtiemwithin the
extr%rd%?e”it isnysﬂé}a‘hg Qﬁ(vué‘aoiédmbﬁt 0 el F'ﬁﬁg\t be _heafed to a

uf act ur ar ge” scale.

tenmlewlaremhot lenm maph% Mbelow the medtingp point ©f the sugdir Hicohol,
resent nvegb jon have been found to be stable

prefsiabi dp R rade fom, e(&@@B}W fhseBielting BAit OF thm sugar alcohol
to 5@°@p dieCthe rﬁ@ﬁmfgoﬁ Hh‘éndl’ﬁgy pﬁ:ﬁﬁgﬁ?#ﬁéﬁgdf rdthHREL below

sticking or capprng urlng th rocess to
the pnelting point dd tleey sufar alcbholi toB0SCi dlzdiiecits avediiveg point and most

prefBrallir b S3eRRIAIE bfoe RS b0 et 0% Sb6va g Meling
poiff¥ fthe YuigaF BICIROL DBohie Bltifers GBW JiffeFalitoitfids o heated

above- nent i1 oned process may be carried out 1h a nu
to dbﬁferway&mperaﬂufesnmthewtmuer stfgase aemplamtum hmbedchasen

as fepted 1ol e, BiP isvodf diPho) 9 fulimanelied edSizpy. the

sughhalcohah|parsestait?,INSAHD @atttdhd @ptfd?fa'lfb&cip'iéﬁté’rmr example a
m xture. Qptional additional excipients my | ended

disintegéanty @raeheatad oun desparatuse doudiey ranges @@ut&hﬂﬁ@f’@y more

L L s T N ELR U S

alcomll CPWI‘my thm sugawaleshyl isotytitod on MilsewitoV Rrméay %oﬁv@lhléﬁtly be
to a comm nuti n% devi ce such as a scraper ba

heagﬁfhm),th% range 100 to 160°C, more preferably 110-130°C. The sugar

alcohol may also be heated and subjected to conditions of force, such as by

heat-extruding the sugar alcohol, for example in a twin-screw extruder.

The sugar alcohol, paracetamol, NSAID salt and other optional excipients
which may be present in the granules are preferably melted in a heated
extruder barrel having an inlet for the solid mixture of the sugar alcohol and
NSAID salt and an outlet for the molten extrudate. The barrel may be divided
into different heating zones as desired. A suitable extruder arrangement is
disclosed in International patent application PCT/GB02/02556.

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.
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mll. In a further process, the sugar al cohol may be

conbi ned wth the NSAID salt, paracetanol and any
wa@ewsviaeal exci pi ents which nmay be present i nP€TI6B2005/003079

granules, e.g. a disintegrggt or diluent, and then

heat ed together until said sugar alcohol is fully

molten. In yet a further process the sugar al cohol,

paracet anol and the NSAID salt are conbi ned and heat ed

toget her until said sugar alcohol is fully nolten and

an xcipient is uniform | ended wi.th the m xture. )
In 4 \PIEfRTabPTABE S ACCPING 1§ oo PIRSROE , MYaR iR BRoSXEer s
profiF4l Ritiftkt codtifg AMe aAdbthdit m.pFﬁ&héryﬁégaam»&hEFe is

present in the“granules, are fed into an e uder”'type
prodged encopling zond by tHeanietpariien of theeaxireddn sethdtthe material

enteting e SmSLMeEY ks toryaad bt FaRpfhfd SPo5 R Suriét o 2
heat®d tRMeANAnatheNcholig FokbUtite iiftePRACHERT geRBRatE49Afthin the

al cohol, paracetanol” and NSAID sal't and any additi onal
matexial peing extinded s roadied awayt se that padial eneltiopeef. the sugar

alodtif SRt g et P, P SERpoRF SR HBho Bl oY@l i

the leMtradet! Prefrbblydie eXtiedurtis Pr6Gided Ul astdtled h@nSiEHone
al cohol , paracetanol and NSAID salt and any additi onal

andop hgateshimelting zaneed for ms an aggl omerat ed mass whi ch
may be collected and, if desired, mlled to form
granules. In a further nethod, after heating or

In édatthextprefered prozessgiterel isopralvideabhaaheatedoromadit an end
addi ti onal be cool ed

NSAI | t d i pi ent
porign pEie RYTSTALRARAGEERS BRjah The GiTuAed FEtARRLTERY be
. ot . _
heaf Yo} EngtE At the PhidRnd sl Brol RN LSt Buflet i
suffadienthye hgatediisar thainthen éarhpetatares differente dieiween the. molten

extiifalsh dindros A SUNG: MEA B RERIEISBE) 38 ApRropriate to
optififié& e BBblingPraees8t FolMakhinple, TRY bafret Ady 56 hatied to cause
the extrudate passing through the outlet to be preferably fully molten or
substantially fully molten. The pressure within the extruder may cause a
lowering of the melting point of the sugar alcohol. Accordingly, preferably, the
temperature of the extrudate passing through the outlet is in the range of 20°C
on each side of the normal melting point of the sugar alcohol, preferably within
10°C on each side of the melting point of the sugar alcohol.

The extruder is suitably provided with at least one screw shaft provided with
means arranged to generate heat within the sugar alcohol. This may usually
be achieved by a combination of kneading paddies and helical screws.
Generally, it is preferred to provide helical screws at the inlet portion to convey
the material away from the inlet. The material may be extruded in the extruder
barrel with screws and/or with paddles. It is preferred to use more than one
screw shaft, for example a twin-screw shaft, to maximise the extrusion effect

on the material being extruded. The use of paddles also maximises the shear
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according to known nethods, including for exanple,
heating in a vessel to a tenperature above the nelting
w@eiono1abe t he sugar al cohol or by extrusion i nPEI/B82106d03079
extruder. Under conditi ons f pressure, the sugar
al cohol may be nelted at a“tenperature below its
normal nelting point. The maxi num tenperature is
determined by the stability of the nolten sugar
effedt carhdhe rpateitadatbmmg extrdddiFAl Dheapaddied maytujeroffset at any

Is c ed therewi.th. The su
desiiicl, A0, 40 ShEhiAlcRyof Snalks. o Honstate nteialchast pithin the
t r I. e
sugd 1hol as (bbb A td felt BEP SuBRH"dicolldl® THE configuration
andjer bizkaofdbe paddi¢sewihdepgnd oplfactoemeucb@stthelnbarhetdteand/or

englh BE A2 PR et IS ptatn, B 1R listeatéeathe, situcer

g8, ehehirq®d Gppliedf 8hd@ H8&irdP Bkt S
P preferabl?/ 10- p3d8IOC ab g\bg |fe§slrrre férlnEg pgﬁﬁ%gtrggﬂ the sugar

alceliedr ghhe sefews and{onthe paddies manhbedodhe f@nwardcan,d/or reverse

il p 5 SRt helhrens s i e BiisbdsRe iR 17

addition, the work on the sugar al cohol by the screw
configuration in the extruder will also contribute to
A nﬂ@feﬁ%atrﬁeg@,mgat campines helieakbgnsfes serews it énlet portion of

the FHTBP a ARPaNG b LRERELUNER HAHAIEBRRing GER Shd Uetrees

to WIasb thémare bﬁseﬁénd flgtlmIh@llcalftrar’iéelsslg’eWSadltOthbQiutlngbrtlon

, the orrral ting point of xylitol is 95-9
SRIWEYeTie, RAETRIsnaut Pb S arligRte; bHAka pefpthbh th helica

traﬁ?é(r Q?re%cét Hb%ﬁ%t pBF]tﬁihe g %&;ﬁﬁ Srkamells%rhellx followed by

processi ng device app |ed heat

a faoneaed belix: to nmelt the xylltol may be reduced
significantly through the nmechani cal heat generated by
the intense mxing action within the extruder. It is

Wh@ﬁr’tﬁéaédg\ér%lddlﬁﬂ%%ubﬁﬁntlby\ﬁflﬂ)&t m&@gl o Wl'ioH1 '&F«ﬁ}e‘gng The

enperature not |ess an"25C b
suggbiaieohstl shewlds bgafiullyinseltasl sodhat enatnalingn at alegleanqaimuous

améfpﬂ%gﬁ%sge&f%% sﬁaaﬁlcohopls%rméd oéulta%y, e eﬁlnﬁopo?nt of
the sugar alcohol is substantially lower than the melting point of the NSAID
salt. Thus the NSAID salt typically does not melt during the preparation of the
pharmaceutical composition of the present invention. Preferably, | the
paracetamol does not melt during the preparation of the pharmaceutical
composition. The NSAID salt and paracetamol may patrtially dissolve within the
molten sugar alcohol and/or the NSAID salt and paracetamol may bé
dispersed within the molten sugar alcohol. Predominantly, the majority of the
NSAID salt and paracetamol is uniformly dispersed within the molten sugar
alcohol. Advantageously, the process of the present invention permits the
formation of a pharmaceutical composition comprising a NSAID salt and
paracetamol whilst minimising and/or preventing degradation of the NSAID salt
and/or paracetamol. When used, additional components such as a disintegrant

or an additional pharmaceutically active agent or any of the other excipients
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to 500C above the nelting point of the drug, nore

preferably from 100C bel ow the nelting point of the
w@agani@akbeohol to 300C above its nelting poi ntPENGBRWSN03079

preferably to a tenperaturg in the range of 100C to

3Q0C above the nelting poi nt2 of the sugar al cohol.

Sonme extruders allow different zones to be heated to

different tenperatures in the extruder. These
descebpdraboyeare combtjaed lmomdheawgaeelqohdl mracatanml ahdtNSAlD

satt 5Pt Bt R e Rlg id. e hr'a Segk B e g RiFllg pipvass. The

addRicriali @Bhriporients euesp! Sred G rihsémarét in2ftRe h%a{;&d Ai€ohol,
a tenperature in the range 80 to 1800C, nor

parpe@t@&@tﬂr;d NBAID salbogelt mxtur@raérdeaamsiyensm b thes @aditional

oyl v ilia 3SR RragVST, THE ARDSIcR iB3ed' Shat
the tauditioveg ecokAPorientLieOGhif il dprrﬁfrﬁégéﬂébu%wtbﬁﬂfneci Rfith the

li‘%’%ar al cohol may al so be heated and subjected
me gHgaalsobel, P@f%‘éeta'é'@é And NIAIDhsalt mixture:d Aq@wlqum mixture

s EHEoReolel THECRSIATI Siblled qeher B HeRidig Fiomater
diswsisednmulea(sobd é9 tpsoakdiceth rmtﬁeembxtaﬁe?@boisn it Bécomes more
ra es are gkﬁL LP"&X melted i n a heated extruder
VisuBy o he, s0aG by splidifirs isdhen faimed irtognett igsanules.
Thu%“%"i’sr usddF RBRY na%h%k@gr%fl egfraﬁﬁ%sﬁ@% géaé{ fes g&ﬁmed from

ten extrudate
theosugafralnohhbm |mglte:mrfesn,aprefemblyedullwmoltémlfblen havmg the

NS 4SR50, ol Wb agtior
con@ﬁ&%rﬂ%@ow t®'a rfBﬁ\‘beFétQFé 'b%lcﬁr@'lﬁé m@ﬁﬁllgaﬁein't gt fh%ngﬁgar

be necessary to renove the heat gene
alcmmrfgrram ibe solidimessninte granules.i ﬂ'@eegfanul%atpmposmon of

the ﬂ:ﬁ’e@ |8§|c%ﬁ{¥rbseghazﬂg&%m&£$b%&her e é§sr gmg?gg fl ow of -

extruder In a preferred process according to the
resent invention, the extruder is provided with a
Thectas'@itl inglliowee thﬁP"é'fMé%taPMgﬂémﬂi fopnd woeavepiest.e This includes

bot%?&? ﬁedoé)l(lf@ %\ﬁgfﬁgﬁc@@ 9 e na%bgqg,?thptlﬂ&t i8 cBbiOlpidly (i.e.

quenched) thereby ensuring the solidified sugar alcohol forms a single
continuous amorphous phase. For example, the molten mikture may be
allowed to cool in a cooled vessel. The molten mixture may be poured onto
cooling frays which may be static or continuously moving. Static trays may be
placed in cooling cabinets. Moving trays or belts may have additional cooling
means, such as cooled water. The cooled melt forms a solid and may be
scraped off the belt or collected as it falls off one end of a continuously moving
belt.

Preferably, the sugar alcohol is fully molten as it exits the extruder. The
extrudate may consist of the molten sugar alcohol, paracetamol and NSAID
salt contained therein, without additional ingredients, wherein the sugar alcohol
is present as a single continuous amorphous phase and the NSAID salt and
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entering the extruder nmay be conveyed or transferred

al ong the extruder to a heated zone. In the cooling
waQoewe/01dibe i nt ernal heat generated w thin the PElt/6B2@b/003079

bei ng extruded is carried y so that partial nelting

of the sugar al cohol cannot occur which may be

detrinental to the throughput of material in the

extruder. Preferably, the extruder is provided with a
paraoefastpltis ad1$saive<i @nd/eindispersest thereiol Qptipnadiye the exérudate

fur there,is _prov
may, $RbUlh <ol GopBhaRSE arissatipls RaBIoT fhoG: ofadinvuggrant,
a stfctant bAd a a’uh;erﬁxwme&ermbﬁaé@WWﬂ@nM@h%h # alcohol,
ensure that the extrudate passi ng through the e
pargegtagoliand NSAIR palkt | y heated so that the tenperature
di fference between the nolten extrudate and extrudate
cooling nmeans is maxim sed as appropriate to optim se
Prefdrablyo thé nextrdate s .fofraed anople  ort h@r@athrrelnbﬂsws beThis is

heated tQ cause the extrudate passing through the
pretarablytaghieved by Prsping) ipermplton extruda eothrgugatcmmals gt the

r

outlgblnioTRirhEred 48 ¥ fERHE oA bIIdS Whidk HigyZE diftbted onto
the aboﬁnh@meams:prefelwwa coolifigbalbloy a ddvting elraer. at ur e of

the extrudate passing through the outlet is in the

range of 200C on each side of the normal nelting point

I .

Thedfibhoits St ite cauBlate RILE5EH ity BY ot Sholfty GRS, ie.
the embbmlmarsqhdlfye uint th yrllpbama devtiichi tsbhdurfy liraSt mingtesc oeviess,

ded t dt ) t
profirdily I THNE 88 15,4 GE0 SHrpBSinare. iteTraBl a i secands
or 1686 @. gmo%bﬁﬂspfm&ﬁ%éfé‘rgbwaﬂﬂb%%céﬁ&'s Qﬁg'lﬁﬂét preferably

screws. Generally, it is preférred to prov ca
1-3@see0Rdst the inlet portion to convey the materi al

away fromthe inlet. The material may be extruded in
the extruder barrel with screws and/or wth paddl es.

‘Suitably, $heo widthrofechaibbe® ofaheltém artrodstess rg%\étéh #dn thePdepth

-exanple a tw n-screw shaft, to naxim se the extrusion
of the frg)(ppn so that cooling is optimised. The width of each ribbon will, of

course, depend, at least to some extent, on the viscosity of the molten
material. Preferably, each ribbon of molten extrudate has a depth on the
cooling means of up to thin ribbons, of 10 mm or less, preferably 0.1 to 6 mm,
more preferably 0.5 to 5 mm, for example 3 to 4 mm and most preferably 1-3

mm, for example 2 mm.

Cooling will normally occur first on the side of the ribbon proximate the cooling
means. Accordingly, usually the lower surface of the ribbons solidifies while
the upper surface of the ribbon is still molten. As the ribbon is further cooled,
the extrudate solidifies throughout its depth.

To maximise output, a plurality of ribbons are provided extending parallel to
each other, for example on a cooling belt. Preferably, there are more than two
ribbons, for example three, four, five, six, seven, eight, nine or ten or more
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on the material being extruded. The use of paddles
al so maxi m ses the sheareffect on the material being
wesistaek The paddl es may be offset at any deBCT/6#2005/003079
angl e or conbi nation of an%i es to generate internal
heat within the sugar al cohol as appropriate to nelt
t he sugar al cohol. The configuration and/or size of
the paddles will depend on factors such as the
ribbang @ecerdiag do dhe sizegftthefexthudesxThelsumbenef ribbioas shay be

i S8 Cef e ADGER ned e PAS, REE b saning

meahsg@hichl prvides foRQ ARXANEMARGHBET bR eibbaAE! 9f hH%e% folind
the forward and/or reverse direction to nmaxi mse

thatﬂh@srmj/\ﬁ)ﬁ Riolfen saigaT iapdol oprragetaies| and NSDGf\ID salt do not
t L
sprelef bl thEloUInBAGHRE! aclRE )G, chBired [SHY o Smal poace

betvederpthadtilsisorvd)i ch may have differing sizes and degr ees

to which they are offset and further helical transfer
screws at the outlet portion to convey the extrudate

As ﬁ’é‘rtelrﬁb&\)ée di’s’éhéé’éakﬁri% rl]é; ng%fél‘ﬁredo fc?fh%'bebé ys@lli‘iﬁg%gtl E@egature

transfer screws portion
differeves etiveen xthéouhioﬁea cextsudaté CHSN&r doﬂmeksl Dnto \Ubﬂnadt hﬁlth the
I S subst [ ly nmelte

COO'E’Qg%?%a%%O Th@‘%@ﬁr ah?%f#%"@ RIEITBN af | l9a$fe135 2:1 gpre
ey S I£81420. s FoBS SR SR HERCE TS BB B o

the pbove ramgesis uted byl thelklting mibksohithe audar dlovkel, bogit is
t .Lt.. Th t he NSA

not Q¥iee i sk RS srudect bidtalint todap Mgl arieTpecIsraes e extra

enelfd?eccsé@fvﬂ’ﬂ‘?rﬁiﬂtbe?@élaﬁ@@@%?' émoﬁr&fes*shg Bﬂﬁéﬁc@?e Preferably,

invention. Preferably, the paracetanol does
the meiteneximslage @p@l&i’tqmd bnyQoikElgphat ademperature of less than or

Ty o I T T T i —

Iessahahoreqhalﬂ&%m,salt and paracetanol may be di spersed
within the nolten sugar al cohol. Predom nantly, the

majority of the NSAID salt and paracetanol is

GenBRAIROT /1 ¥ EspRBIREIh Y HRE Nnidien ™ hikfilte SR be cooled to a

temperature below the melting point of the sugar alcohol before being formed
into granules. The molten mixture may be cooled by passing the molten
mixture onto a moving cooling belt, preferably a continuously rotating cooling
belt. Preferably, the belt is cooled by water. The water may be applied to the
underside of the belt along its length or partially along its length as desired and
according to the length of the belt, the quantity of molten mixture and the
speed of the belt. It is especially preferred to cool the molten mixture at least
initially by cooling means, for example until it has started to solidify.
Advantageously, the belt is water-cooled along substantially the whole of its
length and it is of minimum length required (e.g. 3-7m) to allow it to cool to the

solid state.
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al cohol . Advant ageously, the process of the present
invention permts the formati on of a pharmaceuti cal

W@ 0wposileé on conprising a NSAID salt and par acBCEHGBR005/003079
whi | st m nim sing and/ or preventing degradation of the
NSAI D salt and/or paracetahol. Wen used, additional
conponents such as a disintegrant or an additi onal
pharmaceutically active agent or any of the other

Thessdlidifieshmetienay ibecfdrmbd istoagranuiestbyne plwviality dfhaethogier For

excgi€ i BELALEA i Graenr 16hay 8 s Sl svec. 1
mayoa%leséipa&edgﬁ%dgma%p@yWﬁ(}{&%ﬂé&ﬂlé@da ﬁgfa}g%%% spray

i nsol ubl'e in the sugar altco par acet a
gramdator e Mthieh raumeltandnatedakisepsayed front ae osifide intoreastream

of GOERLA loRlekid, congemshliy o e PEREHSHomfofenmotten

sughS aledhbR pHrictant FAENSANS lsultGRKRIrREY edittddelh ﬂxé‘@h}:\@a’ate
sugar al cohol, paracetanol and NSAID salt m xture.

mayy hef egatediandithen brekeansinte convenientiy sizad piecesj $ollowed by

il A7 or e i BN il R fe dha 5 BrFiied frouan
holesdred ehemset intd Baitablg dizedl grahlesVibi &lbisttihg diffit is Tobfed on a
then fornmed into nelt granules. Thus, as used herein,

moving biel 95 deiniethe geeladinelt manbhe kyokanliato convanienthoaized
: e r ' form preferably fully
plectrergl toglﬁ%gr@% ﬁ@ﬁ@é ﬁgatﬁk%@igb salt and paracet anol

contained therein optionally with any additional
opent, coo[in?nto a tenperature below the nmeltin

The_&?ﬁ Hias composiighMay ke Risvedra qnsure gt the weltiaranuiss are
of tpﬁbggﬂﬁiﬁté%izé—%r gifﬁ'éliéhtaﬁ?tﬁ?gmgs'fHé’;‘grgﬁufegegrsqdu?ﬁg on

conprises a plura f such grantl
cooling tthes mulieoweldug oarso lprefiefably nofarsy suitebler sizeurfdr tabletting,

oo o B R s ed e
the GMIAIEOMPOGER Yr&erbly Rbvé Bemaah ?%r{i%ﬁ%iz%iﬁ%e range 10-

al cohol forms a single continuous ous phase.
200@pmnpmeret peeferablynd6i 1000um nayd bmast | preferably ct@0-408um.

Valabie Peifts S S hie i whieh R ik hehSity BY S R G auatS in
the range 0.1-1gml”, more preferably 0.3-0.6gml”". The tapped density may
be in the range 0.3-0.7gmi™" (more preferably 0.4-0.6 gml™). The melt
granules may have a porosity of 0.5-2.0 g/mi.

The sugar alcohol preferably forms a single continuous amorphous phase in
the melt granule. That is to say substantially all of the sugar alcohol does not
have a defined crystalline structure.

The solidified melt granules may be formulated directly or they may be
combined with an extra-granular composition and formulated into a unit dose.
Unexpectedly, the melt granules exhibit improved flow characteristics and are
less flaky/sticky then the NSAID salt itself. Conveniently, the granules are
typically easier to compress and do not stick to the punches of the tabletting
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cooling trays which may be static or continuously
nmoving. Static trays may be placed in cooling
w@alvonetize Moving trays or belts may have addi PCDG&R005/003079
cool i ng neans, such as cool ed water. The cool ed nelt
forms a solid and may be sé aped off the belt or
collected as it falls off - one end of a continuously
noving belt. Preferably, the sugar alcohol is fully
mactihésnT ke melt granudes mayebe coohbinedthereughly dvitreexia-granular

consist of the | ten sugar al cohol_ . paracetaml and
comRRTIT, 5Pt 2% Rt LA HRENAT MIGHTE RS GkeAiptsonainis may be

[ i€ i 0 i es
achidV@ide By €86 iuentiBABE Inixinde ahll 9BIENEING hnique¥ °> Bkarfipled of

si ngl e”conti nuous anor phous phase “an
apparafpsrthaicnaydle useditastacilifate thisqirocess apeer RilstbanBlesider, IBC

ti | th { { { . diti I
BlertSRERPder PO FARUA FEGRE SEABIRPnciian BTG o thndoose
povitletUrrdGiea itito 2 Gazh8t lofed tcap¥liieCbr %bﬁmd?b@éiﬂgdit %ttoh%l”tablet.

the nolten sugar al cohol, paracetanol "and Al D salt.

- Tabigtstareatheyprefereed unitudesage formoacaaddingt o theoinvention.e They

may Re"sko REFEE or M2 et R SR At BBt foune
thatiectaste ofntisé NSAID ealt Hagbisssn efibstshfialilahfasketalhichYallows
be directed onto the cooling neans, preferab

» - . - -| a 0 »
the glospgrdomalte her maintatnedniy the aral Qﬁ*ﬁétyrﬁ%k?ohgﬂ@%/ ofritimeswhilst
e : Rl gd rapidly by said cooling neans,
the 0 e.‘H?ﬁée'?'rsia‘rb‘@%ns SRR fy in thin ribbons, which
solidify in 5 mnutes or less, preferably 1 mnute or
secongs), re preferably in 50

I .g. 0O-
Th%@@%ﬁ X Sgiﬂ tgeéi cpaIRgs! @%@f@@d@ﬁﬁwt,mmt@w@mmnﬂy be

= ) n -
coafeclith BUARE S for EXRMIE BeSeleva conferiRiii 8iulose polymer
suchsagr bydrexyptopylméthytbetitlosef drha rcobbenticralt bagar coat, for
S optimsed The width of each ribbon wll,

!
exaﬁfp?%bggg ON FUGEORF OLRCISest to sone extent, on the

viscosity of the nolten material. Preferably, each

-ribbon of nolten extrudate has a depth on the
A preferred tablet composition according to the present invention may be

prepared by incorporating silicon dioxide and optionally other excipients within
the composition to be tabletted, preferably to form a powder blend, followed by

compression into tablets.

In a preferred aspect of the present invention, there is provided a process to
prepare a pharmaceutical composition as defined herein comprising the steps

of:
a) forming a melt mixture comprising said molten sugar alcohol having said
NSAID salt, paracetamol and a disintegrant uniformly contained therein;

and

b) forming the melt mixture into solidified melt granules.
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cooling neans of up to thin ribbons, of 10 nmor Iess,
preferably 0.1 to 6 mm nore preferably 0.5 to 5 nm
wo onoeexdnpl e 3 to 4 mm and nost preferably 1-3P@mGBR@S/003079
exanple 2 nm Cooling wll iﬁormally occur first on the
side of the ribbon proxim mate the cool i ng means.
Accordingly, usually the |ower surface of the ribbons
solidifies while the upper surface of the ribbon is
Preferably, the neit grmuldecare hiived Mdthf exttehgramutan silicon ltfoxide to
extrudaa }sol 1difies throughoyt (ts d@gth To maxi m se
formpgRayder %’P%rﬁ\‘?W‘?SB BFion, frio fSded ext endi ng
parall el to each other, for exanple on a cooling belt.
Preferably, there are nore than two ribbons, for
Theeirvamitiont fsr diistrated byf ithee, following sperdimiteldg leixamples &1 the

e B LR B H i S5 oy, e o
BASE dﬁ?@rrﬁfa n%h‘?a rb?&?@o&iﬁhﬁ*ﬁda@?@b@ﬁoﬁpglﬁs‘ﬂ n%ﬁffleEhBSA

cool I ng whi ch provides for a maxi mum nu
sodmnbbﬂumiprbfemadlhbdltahef tsuravailable tframr |DS:MnsU&‘A rrdictlm‘enac

morgpissfivh vl BB e iuBue. Bk Raragiomdl ds &%aitable from

Malfirfdkebde U SM! &o%&ﬂ?éllosé%@ﬁuﬁ% ‘éﬁﬁllhﬂlé‘ ronh tP'-kl\ﬂ’OSCorffi)rat|on
her ei nabove di scussed, it |seRre erred to have

Brusselsi Belgium, uedgethe tindename @Mq&eDmbltohanww@h are

avalfgiiis 80 ReBysher EM8ossc ERrRBSHRAK ¥, plailbic o) [fagnac,
Frar@@oﬂ@idal siliedredRixide @lsd lefsin 46@0lIGiIHE! $iMGd) iBrahRaRE!flom
| east 550C_ The upper end of the above ranges is

Degus&ax Eeanigurt.neerarny.ngndssi the tradename digapsih208h magnesium
r
stedpte 5, AfHeBR 1iofff s BhbmicHs K288t FFES Bloddbid tom
HaybﬁChehfichdUKy mmyoq:rygtaﬂmel nelrl]LHdsagns a@\ta}ulaBleeffarrﬂbihse, FMC
the nolten extrudate Is ncne cool.l n at a |
CO"@@@H@F‘aéW@e&? BGSQ'EW,H‘&W 3! h%Haan fB%‘b)‘"@%igPHﬁ%; dicalcium
t a C, t
PhofSiET 3p) dvaiBble | fafh Mnfilh infifd] UK cune! the tradename
Emcompress; and Lactose NF Fast Flo is available from DMV in Holland.

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 Schluniger 6D Tablet Tester. The jaws
of the tablet tester were set at a distance setting number of 24, 26, 28 and 29
on the instrument. The higher the distance setting number the greater the

pressure applied to the tablet.

In Tables 1 and 2, 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 numerical
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Generally, it is expected that the nolten m xture w ||

be cooled to a tenperature below the nelting point of
wo b@medugaé al cohol before being formed i nto greemiGas005/003079

The nolten m xture may be cool ed by passing the nolten

m xture onto a noving coolz%ang belt, preferably a

continuously rotating cooling belt. Preferably, the

belt is cooled by water. The water nay be applied to
valugseinuthesestablesatfdrite thel% B whof etish lcongidnetit present in the

partially along its length as desired and according to

reSRQF'é'VP POSHOR-he belt, the quantity of molten mixture

and the speed of the belt. 1t is especially preferred

to cool the nolten mxture at least initially by
Examplei fia). iRrapsratiborof éheaGpareulanComponenés started to

solidify. Advantageously, the belt is water-cool ed

al ong substantially the whole of its length and it is

0 Y l.an u it o t
The? prectsTieR, o opliratiel SSamples finvpiyel o pBRURY the 'Slgar
alcahol,mparaicetamgir andiINSADY, saltpbptienallyywith otheh@dsipig¢tits which

exanple, Jjt y. be pul verised, int rapules. It r be
may,BF RESaRtinHeQraTuar cpmppRSnt, ans et the Biiresat a
temﬁafaﬁureiéwn 99 t6468°@$n andxtidef ‘t’d"ﬁﬁel?fhesﬁjg”é/r Q&é’r‘%l'fﬁﬁypénd
which the nolten nmaterial is sprayed from an

ther@byfmle;éhe melten @igamlﬁqhol with| nexn- mqltendwl%blbeatt,oparacetamol

e S BN sy BB s

steéMtdylsd@da ddb%o?mvu@belt =8 Y Ob®C @ﬂ@' @nbvaéuitd B@GI Mhekeiten

nto conveniently sized 8| eces, | owed by mlling
le@ﬁ@ wplcgilmqnglﬂem Withina69 \agapn ﬁhéh%mmu@t nayapebagitated

S EUIRE. 1S SRTARk PR R0RARed By DSkl e
mill bevingp1a dcmn Witle o eotred! hotg of Maymb e Her edstiltingrgeanules are
conveniently sized pieces, followed by mlling and or

collegiedi ng. The granul ar composition may be sieved to
ensure that the nelt granules are of the appropriate
size for efficient tabletting.. The granul es produced
Exapple déb) Rrepavationlof artabletig are preferably of a
sui table size for tabletting,

The respective extra-granular components (shown in normal text in Tables 1
and 2), namely, colloidal silicon dioxide, magnesium stearate, stearic acid,
lactose, dicalcium phosphate and microcrystalline cellulose are blended
simultaneously with the granular composition formed from Example 1(a) above
for approximately 15 minutes in a blender. The blended material was fed to a
rotary tabletting machine (Fette P21 Hundred 2100) and compressed into
tablets (machine speed of 150,000 tablets per hour and compaction force of
from 4 kN to 14 kN) containing a therapeutic dose of NSAID drug and

paracetamol.



preferably in a standard | arge scale tabletting

machi ne. The nelt granules in the granul ar conposition
wpe@betakd y have a nean particle size in the re€yeBi1®s5/003079

2000mm nore preferably 50-91000m11 and nost preferably

100- 40umm  Val uabl e resul t¥ are achi eved when the bul k

density of the nelt granules is in the range 0.1-igm

1, nore preferably 0.3-0.6gm 1 . The tapped density
Exangyleb@ ford2 he range 0.3-0.7gm" 1 (nore preferably

0.4-0.6 gnm 1) . The nelt granules may have a porosity

of 0.5-2.0 g/m . The sugar al cohol preferably forns a

' j I serdile t I
Tabigtg Mo SREpamME NG COMDENCRLTRTA 10R 8 sent AliinGr as
desdrileed rfor Exaraple defTheedompysssiing iweigbt of ceacte foriingation is

ke R OB i i A A
par&cEtag®dl.t inoBxampld0n il 2td | O hesddiuin fiiRofen dihydrate is

Unexpectedly, the nelt granules exhibit inprove
presgidin @neamount of 206 rag ger dablet. |ICongesueotly, theeparabetamol is

preqSiie g /nelibl Bt So5 TR REF 1ty ExGFaebS 3y cand §B,ang 500
mg pentdisist fir Exeamplabl & tdnidy @il Eanigles Behid 9 WeUbBBrofen

_may be conbi ned thorough%Ti/3 W th extra-granul ar
lysinadags present 8bansameunbein342undf Remiakiled: and the paracetamol

proset e I3 i pen I IcRieVRR, L ST Do pBBETRY 1S renge of
therbbetticragsémol NSAID waltarid pdratetahiul may be eatployed

Ri bbon Bl ender, |BC Bl ender, V-Bender and Pl ough
Benders. Exanples include filling of the | oose powder

Exam#écé“??tbplko a sachet or a capsule or conpressing it
et. Tablets are the preferred unit dosage
formaccording to the invention. They may be swal | owed
th b h d. It h dly b f d
Tablets,we¢, preHATEd fEam thi CREAPBRGS I hle BAB e Same manner as
des@iied #{ERhpIeTS kPRe WHribtelbhgMveldit_8Ph Faflibton is
_be maintained in the oral cavity fof a period of tine
adjugted to giveea tablelContaining thes dasiredhvéhkrapeutic level of NSAID. In

this respect, naproxen sodium is present in an amount of 250 mg per tablet in

Examples 11 to 14, diclofenac potassium salt is present in an amount of 75 mg
per tablet in Examples 15 and 16, and flurbiprofen sodium isApresent in an
amount of 75 mg per tablet in Examples 17 and 18. Suitably, the paracetamol
is present in an amount of 317 mg per tablet in Examples 11 and 13, 488 mg
per tablet in Examples 12 and 14, and 251 mg per tablet in Examples 15 to 18.



The conpressed tabl et conposition of the present
i nvention may optionally be coated with a film coat,
wo enosexaepl e based on a conventional cel |l ul 0seP@EDGHRWS/003079
such as hydroxypropyl net hyl cel | ul ose, or a
conventional sugar coat, for exanple based on sucrose
or lactose. A preferred tablet €8nposition according

to the present invention may be pre d by
i ncorporatingfsi]icpn |di axide and| optignally|other
exci pi ents vviitgnos_hﬁ CE(rpos;i-tt on| g ke éabl eted,
preferably|to]|f®] acpowden |b¥end| <fjod|{omed by
conpression i Mto[tapl gts.]| ITm a|prEefgrrad aspect| of the
present inyentiop, fthere|i& provifded a proggss [ O
prepare a phatnat i dapic rmgsit A as gef ‘ned| herein
conprising|th r@ ;%?JL 'fs";ﬂg form r‘é@ngn 1 (b xtlre
conprising{said polten sdgan alcohol| havimng sai d NSAI D
salt, paracgetano nd a"i:i%rﬂ.a aRE| Wi ornly :
cont ai ned thefebhisland % rel ng| hieajedt wi xire
into solidifi &t i ranui €s. preferjabl]y;, (The nelt
gr anul es aregTixe Wed |Nag Xt 1 a- gr apul far {si lli con di oxi de
to forma pomter Med,gollo@a\d".bgc pgess on{into
tabl ets. Thesiduef| %9 " OstPht2id y—thelfdl | owing
non-limted kanples. |{Infthe exanpl es, |sodium
i bupr of en i sCava] l.slbPH E&on1$hasunago&;o&ﬂg§)n, | ndi a
or BASF, Gergany dlaﬁoufn.s,o:d um ics| eMad|adl e from
Divi's Laborgtoryes|, QSA| sodium [TOrbijprofe
di hydrate iisQaval | apks] &lom|DSMwUSA; di clfof gnag
monopot assilul i s| &Vjakd|abile flrBmd i"oaw@ ndi a;
par acet anol, £ Q47| L €1t P o’ MAT in'c tloffl 'USA
croscarnel o8¢ spdijumli s |avail abl g firom FMC
Cor porati o, 2Br usggl & %I gil sl updelr tlhg|tbadenanme
Ac-Di - Sol ; E}‘Rserbidoﬁam xYylet ol | adlecHvaillabl e| from
Roquette, Fkraficer Hrenchchal K|Tsaval ffabiie {rom
Luzenac, Frange;| col kgli dal sil{cop di oxi de (&l sp known
as col | oi dal il )hisNavailgnle YoM @ =
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Degussa, Frankfurt, Germany, under the tradenane
Aerosil 200; magnesium stearate is avail able from Hays
w@bwaoake UK, stearic acid is avail abl e from Pely&€B2005/003079
Chemi cals UK; mcrocrystalline cellulose is avail able
fromthe FMC Corporation, Brussels, Belgium under the
tradenanme Avicel PH101 ; dical ci um phosphate is
avai | abl e from Univar Lijmted UK under the tradenane
Enconpress; and Lactoseé NF Fast Flo is available from
DW in Holland. Crushing Strength The crushing
strength is a neasure of the hardness of the tablet.
It was nmeasured by recording the diametrical crushing
strength when the tablet was broken between the
notori sed jaws of a Schl uni ger 6D Tablet Tester. The
jaws of the tablet tester were set at a distance
ettty rpnber—of 24,726, —38—and29tontthe—rst r unent .
The| hi ghefothe (U st ance [setiting nunier |t hegrieater the
or es®uf e asgp i ek t|@3 tlhe [fRAEt . (B Tablles (& and 2, the
0 et

e t

val yes|in d &xt i|ndilcat he [conrpoments which form
par —ef—t-he—peHt—granu-ar—gonpositi-gnr—andlvaliues in
. hor fral text ndihcate t hg cgnpgnents Q‘/\)hi chi|foqm part of
[ he(rex] ¢ argr anufpar| 2 affbgsi 1PN The [gumar il gallval ues in
F hee 1 ablwes| refer|Td® He % by™W| of/~each |conponent
bregent ip the fresipedti Ve donposilti gn. |Exanplle Ka):
Preparptipn pf thg Glandl arj Canponent The|pr ¢gcess for
o5 [l pst[aﬂ-vgex@nm g% ilmvabves dry |hl eo'ﬁ)ﬁi ng the
SHoET Al cphojs ri@dt an®? [ahd N$AI D salt |~optional ly
Mt h ol her excilpi egnts whHich nmdy be present in the
%anul ar conponent|, gnd |t hen heating the m xtjure at a
t‘%rrqgr ature | M0 deslG50CS N1 aneexty udej to nelt the

ar pl coho|T 1|18} 1w deal |t'haredy mi-x |Ehe 'mpl't en sugar
phol w t h ngn-npol tjen {NSAI Disal|t, |panacegt afol and
ET_ppLj onal [exdqi pijent[s. [The gl ten mass 13 poured
R Cal ed st aivhl 65 S st&pl o ayseQl ajcooled noving

& depl

tf—ratg'm' 0C Al od ||owdes t o THe |rollien

Ty
dn
(@]

B pescht

% by weight
13

<
o

37.6

47.7
4.4
4.8
04
0.3

12
28.2
55.1

3.3

6.9

0.3

0.4

0.3

5.5

04
04
4.4

11
37.6
47.7

4.4
4.8
0.3

*1 6-Methoxy-alpha-methyl-2-naphthaleneacetic acid Sodium Salt
*2 Sodium(+)-2-fluoro-a-methyl-4-biphenyl-acetate dihydrate
*3 2-[(2,6-dichlorophenyl)amino] benzeneacetic acid, monopotassium salt

Diclofenac Potassium salt*>
Dixcalcium Phosphate

Lactose NF Fast Flo

Note: Bold indicates melt phase component

Croscarmellose Sodium
Microcrystalline Cellulose

Sorbitol

Xylitol
“Colloidal Silicon Dioxide

Magnesium Stearate

Formulation
Naproxen Sodium*'
Flurbiprofen Sodium*?
Paracetamol

Stearic Acid

Table 2

5
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m xture typically solidifies wthin 60 seconds; the
m xture may be agitated during cooling. The solid mass
wo bws/ofaeéred is milled by passing through a coPer/gBRi05/003079
having a screen with a round hole of 1mm The
resulting granules are collected. Exanple Kb):
Preparation of a tablet The respective extra-granul ar
conmponents (shown in normal text in Tables 1 and 2),
Exampie| §9 eolmpiaveld fowi charatiteristide, amddoemioresssibiidy adfe the
ast earic acid O aﬁos?, di I Ci }Jm phosphae an .

- o -.‘.'.. wda
- -

blentd fofmigiogr anul ar corrpoi tion formed from arrple 1(a)
above tor approximately 15 minutes in a blender. The
bl ended material was fed to a rotary tabletting

[ Fette P21.H d 2100 d d int V
Tab{E5E oL RS [RAREOTER aish PAtRS HaIBP BT 3o s rogh he
dry SleREd6imaatibR e ulindd BeTow. KN to 14 kN) containing a

t herapeutic dose of NSAID drug and

par acet anol . Exanples 2 to 12 Tabl ets were prepared
fromthe conponents in Tabl, i.n the sane n as
descri bed for Exanple 1. Ti@bidﬁpressi ng m@ggﬁ{’]%gf

Soditae ibdprofan ation is adjust@g 40 give a tabjsg
containing the desired therapeutic |evel of NSAI D and

Pargegtaimel arol . 1 n Exanpl es 1460 7 and 10, th#%odi um
< buprofen dihydrate is pre t in an anou of 256 ny
thtggr tabl et. Consequently, tiﬁg par acet anol r#% pr esent

Anhydvoas colioidal silito3doxide per Otdbl et for Examples 1, 3
and, 10 and 500 ng per tablet_for Exanples 2, and 4 to .
Magpesium fees 8 and 9 theOibuprofen Iysirte is

Crodtafsellbsé gf,@,ﬂn{;\rmunt of .343 4y per tabl et ﬁ;slvet he

paracet anol present at 325 ng per tablet. ver, it
Lacteasé| be appreciated that a97nge of therapiutic doses
of NSAID salt and paraceta may be enpl oyed.
Steafic At o5 11 (o 18 6 ¥

The raw materials were sieved via a 16 mesh screen, apart from the
anhydrous colloidal silicon dioxide which was passed through a 32 mesh
screen, and dry blended together for 15 minutes on a tumble blender. The
powder blend was then compressed on a Manesty F3 single punch tablet
press using conventional 18 mm x 8 mm caplet tooling to a tablet weight of 723
mg. The mixture exhibited a sticky consistency and showed high levels of

sticking to the tablet punbhes during compression.

In contrast, the formulation of Example 1 as detailed in Table 1 displayed
excellent flow characteristics (i.e. non-sticky) and was easier to compress. It
was possible to run the rotary tabletting machine at a fast rate of 150,000
tablets per hour.

The tablet crushing strength of the tablets formed from the dry blend
formulation was measured using a Schluniger 6D Tablet Tester and the results

are presented in Table 3 and Figure 1.
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Tablets were prepared fromthe conponents in Table 2
in the sane manner as described in Exanple 1. The
w@ovpedsé ng wei ght of each fornul ation i s adjRCI/6#2G06/003079
give a tablet containing the desired therapeutic |evel
of NSAID. In this respect, nhaproxen sodiumis present
in an anount of 250 ng peﬁiﬁablet in Exanples 11 to
14, dicl ofenac potassiumsalt is present in an anpunt
.of 75 ng per tablet in Exanples 15 and 16, and
| yrbi profen sodiumis present in an anmount of 75 ny
Tab tablet in Exanples 17 and 18. Suitably, the
paracetanol is present in an anmount of 317 ng per
tablet in Exanples 11 and 13, 488 ng per tablet in

Exanpl es 12 a'raibléﬂCrlmflﬁnQSItrel!mhelrkRabl et in Exanples

15-to 18 Ta ~—Note:—Beld-indi¢ates the nelt

D'S'ﬁﬂé@eseﬁ'fﬂgo n*ﬂﬁ’c"f'ﬁlHaERfsM!fﬁe “BoM8aNndi cates nel t phase

conponent *[l - Met hoxy- al pha- met hyl ~- |papht hal eneacetic
acid Sodium Salt *2

24 Sodi un(+)-2r01 uor o- a-ret hyl - 4-|00 phenyl - acet at e
di hydrate S5l*2 2. 1(2 B6.dich Inrnnhan\ll)am no]

T

26 penzeneacet Eéag Qib %%%pbﬂass 1;911sal t Exanpl e 19 -

58 | MPTOVEd fTpgy chiaracteristics d—conor essabi litv of
t he pharnacgeutical conposition of the present

(29 i nvention cpbpared with a drv bbhend fornul ation

Tablets—conprisi-ng—sodium i buprofen _and paracet anol

were forned fromthe dry blend formul ation as outlined
Thepfaidet cltshind sEBA0, (e Softs, Y TafBIs brdufic by o
conweritionahdry blendeproc@s atgxrieamely weealamatebiiitle with a crushing
strength around 1 kP at a distance setting of 26. Moreover, it was difficult to
produce tablets by the dry blend process without lamination. Suitably, the
tablets formed from the dry blend formulation are not particularly suited to
withstand the further rigours of the manufacturing process (i.e. film or sugar

coating packaging).

Examples 20 and 21 — Improved flow characteristics and compressibility of the

pharmaceutical composition of the present invention when the suqgar alcohol is

fully melted compared fo a comparable composition when the sugar alcohol is

partially melted

The following tablets as detailed in Examples 20 and 21 below were prepared:
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Croscarnel |l ose sodium 4.1 30 Lactose 9.7 70 Stearic
acid 0.7 5 The raw materials were sieved via a 16 nesh

wa@emesmizapart fromthe anhydrous col | oi dal
di oxi de which was passed through a 32 nmesh screen,

Si PATYCB2005/003079
and

dry bl ended together for 15 m nutes on a tunble

bl ender.

The powder bl end>fas t hen conpressed on a

Manesty F3 single punch tablet press using

conventi onal
mnghj of 723 -

18 mm x 8 mm caplet tooling to a tabl et

The mvflLrn axhi

ted a sticky

consi stency and sho

g Regant l@@@?lgt

pf sticking to the

Exampig et punches duri
formul ati on of Exan

g 5gnpr
| e as

ES
de ai I e

n contrast, the
d in Table 1

GraAuRit/Compoaent! | ent
non-sticky) and was

SOdb@%ﬁNﬂT@feﬁo run the

y
te of 150, OOO t e
Paretc%?é bt tﬁgt

R I'ng strength of
Xylitol end formul ati on w
Tabl eﬁ Test r and t
Crosgagme @%ﬁéO iUrhp| e

flow ch
easier

as BBasu
he resul
3 TR

apl e

ar act eri
Lo conpr

r ed 30si n
s are p
Ocru

stics (i.e
£Ss. |t was

tiphg machine at a

[
a1 678 {0

ofmed fromthe dry

ur . The tabl et

g a Schl uni ger 6D
resented in Table 3
shing strength data

Extr%lo(gﬁdd{dﬁr EpoOAGHE

rocess are e

Lactoselsh| ng strength a
I\/breover it wa

. Magl”ﬁ@'”&? $te3fafd proce

Stedrieeadi@b! et s forned
not particularly su

S produ
Xtrenmely
rou@ 1
s diffic
Ss wWrt ho
fromgthe
ted to
factdri ng

Colloidgbsilicorodioxide nmanu

ced by a
weak an
kP &0 a
ult top
Ut [am n
drygbl e
M t hst an

prZJces

cannml oo

conventional dry

d brittle with a

Hi st ance setting of
roduce tablets by
ati on. Suitably,

hd fornul ation are
i the further

5 (i.e. filmor.

oAy ~nat oA~ nanlen
ouyul vuUaAatll ||U Hubr\a

=WV
ity -

LI\G.II}JI TS

20 and 2 1 -

| nproved flow characteristics and conpressibility of
The‘g‘i‘&nular component of the tablets as detailed in Examples 20-and 21 were

prepared as detailed in Example 1(a), except in Example 20 the xylitol was

fully melted whereas in Example 21 the xylitol was partially melted.

The extra-granular components were sieved through a 16-mesh screen and

blended with the respective granular components of Examples 20 and 21. The

blended material was fed to a tabletting machine (Manesty F3 single punch

tablets press using conventional 18 mm x 8 mm caplet tooling) -and

compressed into tablets. The tablet crushing strength of the tablets of

Examples 20 and 21 was measured using a Schluniger 6D Tablet Tester and

the results are presented in Table 4 and Figure 2.
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pharmaceuti cal conposition of the present invention
when the sugar alcohol is fully nelted conpared to a

w@eovpatEké e conposi ti on when the sugar al cohol PCBEGB2005/003079

partially nelted The followng tablets as detailed in
Exanpl es 20 and 2 1 bel ow were prepared: The granul ar
component of the tablets ‘&8 detailed in Exanples 20
and 2 1 were prepared as detailed in Exanple 1(a),

Tablextept in Exanple 20 the xylitol was fully nelted

whereas in Exanple 2 1 the xylitol was partially
nel ted. The extra-granul ar components were si eved

[ﬁruggn a—16-mesh bq{agfeq(ﬁ.gghlﬁb BT (F the
respecti ve granul ar conponents-of anples 20 and 2 1.

The blended material was fed to a tabletting nachine

( Man aExgﬂ\EB%m ngI e punch tabl et SEWS Z’JS| ng

. VE A O 1 I. |
D'St%ﬁg'lr?p leidé%iga r#gm?’ abl et s. %e t g IPHWCLH!IS esﬁg stren'&?ﬁ"
SettinQ t he tabl ets of Exan'pl d&esmtsand 2 1 was neasur edResults

hl o4 Tt or nel hao vy oo |

24 e bean A b8 Mol o 4 S Fildlre 2 Table 4 nel0

26 extr Jdﬁt é5p46d4lde4l7by f ul4.52 nel|t1.9,02.0,®3)1,2.0l 2.06

(Eva A)_\wac t hi A —BOHE bl e |n r\nncw st-enecV

28 \\/\Alw_ler g@ ?ﬁvégxg u@tét e prcﬂj% BQ/ partially nelti n%

29 the Kgl?lsérsalgboslgh Iquaslzvvaﬁ gore viscous and had a
nce—Both extlrudates after cooling

and m I'1'ing produced nelt granul es having a simlar

The KaSHBCOREREATSS iy 5 1y HEPIM IR A0ESE i e
pourablenirgcamsisteacyr whersas ﬂm éxtfd@atmpirbdm@d bg partlanyohweltmg
o S T 53 e e
Bothnef(ﬁ%?te%hﬁft&* aﬁBLﬁ‘igl te?rcﬁd’u ; ov'ﬁ? 'g‘?&’nﬁl@@ having a

ex e
similah aisaal eppeanaoseahut thedmetttgranules produmd bymarballwmeltmg'

bl et machi onpar ed vvlth
the iRk ERFbleA B ey S R St o ProckeSe Byhlly Bosing the
xylltﬁl(EkQFHp‘t’e ZDPerHe@eOdiﬁEI@l‘iceQWelﬁq&& 'aﬁgﬁbérﬂfwﬁé]?the granules
bletting process may be increased usi ng granul es
were compressed into tablets — notably the granules formed by fully melting
the xylitol (Example 20) exhibited improved flow characteristics and did not
stick to the punches of the tableiting machine compared with the granules
formed by partially melting the xylitol (Example 21). Suitably, the throughput
and efficiency of the tabletting process may be increased by using granules

where the xylitol is fully melted.

Moreover, as demonstrated by the resuits shown in Table 4 and Figure 2, the
tablets formed from granules where the xylitol is fully melted (Example 20) are
significantly more robust and harder than corresponding tablets where the
xylitol is partially melted. Suitably, tablets formed by fully melting the xylitol will
typically be able to withstand the further rigours of the manufacturing process
(i.e. film coating and packaging) than tablets formed by partially melting the
xylitol.
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where the xylitol is fully nelted. Mreover, as

denonstrated by the results shown in Table 4 and
wor@ene12q the tablets formed from granul es whepCEGBR®5/003079

xylitol is fully nelted (Exanple 20) are significantly

nore robust and harder than corresponding tablets

where the xylitol is parti&lly nelted. Suitably,

tablets fornmed by fully nelting the xylitol wll

typically be able to withstand the further rigours of

~ the_manufacturing process (i.e. filmcoating and .
Figupaick alfHsigatesnthe repees dit niablaly crishinga stiength 1qfhgodium

. Xyhit ' [ [ €%l .
ioupt i hy SaraSBHdl BRlots FpBALET i 4 P BRAE Forhliation
(Examaplec é0pnodbmpakibis tablets peedlidedo by apaitiallpl melling the xylitol
formulati on (Exanpl e 19%, coqg r ab t ?Iets produced .
(Exampplgadi) andy camparakie ttablels pr C%JEfnxnﬁnl& meftingntne xylitol
blee.: te ‘ | i .
ExARCAT iRy, &5 VA hsy oic dralifed bR feting the
xylitolagi>enspler 2@)uaredmioye froibust theh ttabigts fermed by garfiakyanmaliting
20, e nore, robyst than tablets for b artial
the Ak R3aMAS 231 Miueh (e Bremars robridnan fefigfefofned by a
con\[ﬁ?{ti% 5P8gf96|e58%foée%€! ets formed by a conventional dry
eng process.dains 1. A pharnaceutical conposition
conprising a granular conmponent conprising a plurality
of solidified nmelt granules of a sugar al cohol having
a salt of a non-steroidal anti-inflammatory drug
(NSAI D salt) and paracetanol contained therein. 2. A
pharmaceutical conposition as clained in claiml
wherein the NSAID salt is uniformy dispersed within
t he sugar al cohol. 3. A pharnmaceutical conposition as
claimed in claim1 or 2 wherein the NSAID salt
conprises a salt of ibuprofen, naproxen, flurbiprofen,
fenoprofen, ketoprofen and fenbufen. 4. A

pharmaceutical conposition as clained in claim3
wherein the NSAID
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salt conprises a salt of ibuprofen and fl urbiprofen.
5. A pharmaceutical conposition as clainmed in any one

wo@Roobloes1ps ecedi ng cl ai ns wherei n t he NSAI D sal PCT/GB2005/003079

conprises a salt of racemc ibuprofen. 6. A
pharmaceutical conposition as clainmed in any one of
the preceding claims wheré&n the NSAID salt is
selected froman alkali metal salt, alkaline earth
Claimig al salt, anmine salt or anmino acid salt of the
NSAID. 7. A pharmaceutical conposition as clained in
claim6 wherein the NSAID salt conprises an al kal i

t tih . Uty

1. Bt ieielicdl? ioctbichior?. pAmBRAmEnC drifiar gaponent
sed>mp_dsi|ngrai plﬁusalitjng_f policﬁﬁ?ﬂ meétogrzsulﬁsmﬁaauggr alcohol having
especjal]y the sodium salt. .9. ar mace
Cangek; ot 2 nian-sfepidel Thi-nfigonsBBE dfhg° SSaRY: sety and
chay I &iriai ifdified nmelt granules are
o%?ﬂgéﬁ%ﬁg ?ﬁ?'&?ﬁ&ﬁ%ﬁ. ng the suggr al cohol . 10. A
phar maceuti cal conposition as clained in any one of

t he_.precedi cl ai ms_.wherein .t he suqgar al cphol. i

2. AreHRrRcehPERH seRs T 28 Rt Ec i e VBPtein the NSAID
déa |6 RCGIRilEdispérsed Wilifh TRE Sugacalbok@mposi tion as
clained in any one of the preceding clains wherein the

sugar al cohol has a nelting point of between 80 0Cto

170 0C _pref.erahl tin int. o t

3. Apigmdethics SohpsBih 4 it inh gl 5 s dhetein the
CNSIAIBd saflt @B¥hpizesoh idag pf eitrpirofenc| papmxehe fiirbiptdfen,
sugar al cohol conprises D-sorbitol, xylitol, adonitol,
afeappPidfen, keteprafen endifedbufep. ni xtures thereof. 13. A
pharmaceutical conposition as clainmed in claim12
wher ei n the sugar al cohol conprises D-sorbitol or

4. XxxlpHarmacestiedli @rhyosition vslclaifred i ¢lain Bavhetdin dthe. NSAID

conposition as clainmed in any_one of the preceding
c$§?ﬁ%mﬂﬁﬁ?%?r§9§tﬁglwpf9"s%m fludbiprofetbnt in an anount

of greater than or

5. A pharmaceutical composition as claimed in any one of the preceding
claims wherein the NSAID salt comprises a salt of racemic ibuprofen.

6. A pharmaceutical composition as claimed in any one of the preceding
claims wherein the NSAID salt is selected from an alkali metal salt,

alkaline earth metal salt, amine salt or amino acid salt of the NSAID.

7. A pharmaceutical composition as claimed in claim 6 wherein the NSAID
salt comprises an alkali metal salt of the NSAID.

8. A pharmaceutical composition as claimed in claim 7 wherein the NSAID

salt comprises the potassium or sodium salt, especially the sodium salit.

9. A pharmaceutical composition as claimed in any one of the preceding
claims wherein the solidified melt granules are obtainable by fully melting

the sugar alcohol.
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10.

11.

12.

13.

14.

15.

16.

17.

equal to 20% by wt of the granular conponent. 15. A
phar maceuti cal conposition as clained in any one of

present in an anmobunt of |ess than or equal to 25% by
wt of the granular conponent. 16. A pharnmaceuti cal
conposition as cl ai ned in5%\ny one of the preceding
claims wherein the paracetanol is uniformy dispersed
in the sugar alcohol. 17. A pharmaceutical conposition

R ShaAmacey R | PO UL A5 SAnige Tvaas: U dirtbs eceding
tcﬁ‘éﬂwso(/vh%?éigl th%ogﬁgé;/ﬁ Bitonbl & debifadieaftBhRreducing a mono-

conponent . 1 maceut 1 cal conposition as clalne
isacahgridener afdisshecharetsedi ng cl ai ns wherein the
conposition further includes a disintegrant. 19. A
pharmaceuti cal conposition as clainmed in claim18

W??r%irmabéﬁtiéﬁlsddﬂﬁ@éﬁitﬁﬁ asSclaRSE anyt dihd dfhfle preceding

granular conponent” of the pharnaceutiCal conposition.
Ziaims wharsimtha sugal alcohgdidst a orelting poiat of betweem§0 Seeto

oArdt . eRRGOY Al B S sk iR REY 2%,

pharmaceutically active ingredient. 2 1. A
phar maceuti cal conposition as clainmed in claim?20 .
v dheirmaceetiqal qonepositien asceaimedin anycens ©fj thgr rigceding

ol GEPE HAMGR 0% AASDN A, sy g,

arabitdl| nrsesspthnitehoemibdatesrtheteodr m xt ures thereof .
22. A pharmaceutical conposition as clained in claim

20 or 2 1 wherein the further pharmaceutically active

2 %rﬂg?c&itﬁ:%g %_Bn‘}go%ﬂio'ﬁ 30 1588 4h i wgp»gén\%ggihé B86gar

Ion. armaceut i cal conposi
cdleohadomprisey bserhifol bhryliiole espéciglly xylitol.

A pharmaceutical composition as claimed in any one of the preceding
claims wherein the NSAID salt is present in an amount of greater than or
equal to 20% by wt of the granular component.

A pharmaceutical. composition as claimed in any one of the preceding
claims wherein the sugar alcohol is present in an amount of less than or
equal to 25% by wt of the granular component.

A pharmaceutical composition as claimed in any one of the preceding
claims wherein the paracetamol is ‘uniformly dispersed in the sugar
alcohol.

A pharmaceutical composition as claimed in any one of the preceding
claims wherein the paracetamol is present in an amount of greater than

or equal to 30% by wt of the granular component.
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18.

19.

20.

21.

22.

23.

24.

25,

clainms wherein the formulation further includes a
W cking agent that is insoluble in water. 24. A

wherein the w cking agent conprises at |east one of an
inorganic material, a starch material, a cellul ose
material or mxtures theredf. 25. A pharnaceuti cal
conmposition as clainmed in claim?23 or 24 wherein the
VA phianBasgdtival iconyidsitionn adi eixintbel #6anp arfeiofehée Yreedding
conposition as clained in any one, of clains 23 to 25
Wiims wheredn thectompositiemiurther indudes adisintegsamunt of
0.1 to 5% by w of the pharnaceutical conposition. 27.
A pharnaceutical conposition as clainmed in any one of
A apivaniizeutical6 cohpositiont las clairked ginagdaim i 8 pwlesrein the
wW.thin an extra- %r anul a ,corrtFonent qf t he corrpogiti on,
SHsintegsanly nigc cRFESERt %{’i‘ﬂbsit § 0/ 9raRUIaY aicRR¥PANeNf nypf o the
' 5 wherein the conposition
%hra?ﬁgfg{'ﬁéﬁgzgggmgh@bffact ant. 29. A pharnmaceuti cal
conposition as clained in any one of the preceding
%ai nms_wherein the composition further incl

PhEFmaceical, compqslian, a8 Sifi 8y i o 168 4tegeding

| dlaiflsAvAtsh ‘fﬁ@'E:Shﬁ)ldl*sh%ndédid{ﬁéﬁaliysinélﬁhé§taneéét%‘ﬁe fu3rther

m crocrystalline cellul ose or dicalcium phosphate.

phammpbauticadly activalingrediendi ti on as clained in claim?29
or 30 wherein the diluent is present within an
extra-granul ar conponent of the conposition. 32. A

Kpharaassutical c6MpBSRibhi ¥clafnad M SR i20 WhEreh ¢he further
the preceding clainms wherein the conposition includes

ahaswecautisalacive dugredieatis selected T catielne: ppanalgesic,
0 | s - ] ai ,

Bk SRap o) fiEfetdhiel A gt i Beepetns, any ant-

MaseBsE ahi ex@ectoranber mibdurestheledf.ned i n any one of

t he preceding

A pharmaceutical composition as claimed in claim 20 or 21 wherein the

further pharmaceutically active agent is present within the granular

component of the formulation.

A pharmaceutical composition as claimed in any one of the preceding
claims wherein the formulation further includes a wicking agent that is

insoluble in water.

A pharmaceutical composition as claimed in claim 23 wherein the wicking
agent comprises at least one of an inorganic material, a starch material, a

cellulose material or mixtures thereof.

A pharmaceutical composition as claimed in claim 23 or 24 wherein the

wicking agent is silicon dioxide.

conposition as clainmed in clai PeR8B2005/003079
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26.

27.

28.

29.

- 30.

31.

32.

33.

34.

clainms wherein the formulation is in the formof an
ef fervescent fornul ation, a chewable tablet, a powder

pharmaceutical conposition as claimed in any one of
the preceding clainms wherein the fornmulation is in the
form of a non-effervescent® conpressed tablet. 36. A
pharmaceuti cal conposition as clainmed in any one of

A ehprmaeelitivgl compasitioarasislaimed imanyratd 6 Blaids 21125
d/or inflammtion and/ or fever. 37. A ghar maceut i cal
8@11%1’6%1 theowicking-agertds nr%emtan RnFMPYRt gER.Ti 1o Bikeby wt of

e gﬁﬂgcgﬁt,&%@q Dsmghds i nfluenza, m graine,

hea euna parn, arthritic pain, mnuscular
pai n and/ or neural gi a 38, The use of a phar maceuti cal

o PRERBEGRBISET SomBRsten A5 aleaian Ny G, Sk claims a3 to 26
W‘Eﬁéfﬁeme \ﬁfckl?@ é‘géﬂi% (F:elérclag\ft th%@”ﬁr[ ?lhlafrféénl‘?ﬁn%oqeont

A process prod nmul ati on acco
af¥heaempbsitibai ns 1 to 37, which process conprises the
steps of: (a) forming a nelt mixture conprising said
nol ten sugar al cohol incorporating said NSAID salt and

PapAEAHhatBtida LoRIPbsitRIAL b@'&élhﬁédsﬁ‘i Qn ﬁe 6@%@'&&8&1@

one or nore additional excipients t be present
claimsavhgreinuthescompysitian fﬂrﬂ@rumm a sm’factané into

solidified nmelt granules. 40. A process as clainmed in
claim 39 wherein the sugar alcohol is fully molten in

Ahpharhaceititalicompbsitionfad 'fiff’d @S aﬁ¥ ariee 6f 'tﬁe Préédding
39 or 40 wherein the nelt mxture is tTornmed by m xing

clamggrgrening W%W%MMFHQMQ% a déuenigar ~ al cohol
and then nelting the sugar al cohol.42. A process as
claimed in claim39 or 40 wherein the nmelt mxture is
A pharmaceutical composition as claimed in claim 29 wherein the diluent

is selected from microcrystalline cellulose or dicalcium phosphate.

A pharmaceutical composition as claimed in claim 29 or 30 wherein the
diluent is present within an extra-granular component of the composition.

A pharmaceutical composition as claimed in any one of the preceding

claims wherein the composition includes an extra-granular component.

A pharmaceutical composition as claimed in claim 32 wherein the extra-
granular component includes a lubricant.

A pharmaceutical composition as claimed in any one of the preceding
claims wherein the formulation is in the form of an effervescent
formulation, a chewable tablet, a powder mixture or a non-effervescent
compressed tablet.
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35.

36.

37.

38.

39.

40.

41.

formed by nelting the sugar al cohol and then adding
the NSAID salt and paracetanol to the nolten sugar

w@b@ehodi26 43. A process as clainmed in any one PET/GBat0s®03079

39 to 42 wherein the nmelt mxture is formed into
solidified nmelt granuleséj% cooling the nelt mxture
to forma solidified nelt"“and conm nuting the
solidified nmelt. 44. A process as clained in any one

éf pbaahacedi®al corpokitionhas claieddinngny Mesoénhe)fprecedmg

ressin 1d.solidified.re|t ranul
\‘I?F’ll P &%Pa&ﬁaﬁ%&f’ @ﬂrﬂ%d@n*he A o maa egrﬁf%&%%t){? t
bamrﬁésmttl on. 45. Use of a water insoluble
wi cking agent as an extra-granul ar conponent conbi ned

with a granul ar conponent in a conpressed conposition

o hpBERadEIRs gt TR 3 Al e aRLECBF b preceding.

BlaEIfoF uS® IPPRAMatMRAP6T B4R shdPdiinfdmimativh swl/belidvbed
melt granul es of a sugar al cohol incorporating a NSAl D

salt and paracetanol therein. 46. Use of a sugar

g PRARhab A" Bifipddiforl '8 cRAER GhCbiath' 56 BF use in the

treatment of coughs, colds, influenza, migraine, headache, rheumatic
pain, arthritic pain, muscular pain and/or neuralgia

The use of a pharmaceutical composition as claimed in any one of claims
1 to 35 for the preparation of a medicament for use in the treatment of
pain and/or inflammation and/or fever.

A process for producing a formulation according to any one of claims 1 to
37, which process comprises the steps of:

(@) forming a melt mixture comprising said molten sugar alcohol
incorporating said NSAID salt and paracetamol therein,
optionally said melt containing one or more additional
excipients that may be present in the granules;:

(b) forming the melt mixture into solidified melt granules.

A process as claimed in claim 39 wherein the sugar alcohol is fully molten
in the melt mixture.

A process as claimed in claim 39 or 40 wherein the melt mixture is
formed by mixing the NSAID salt and paracetamol with the sugar alcohol
and then melting the sugar alcohol.
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42.

43.

44,

45.

46.

62

A process as claimed in claim 39 or 40 wherein the melt mixture is
formed by melting the sugar alcohol and then adding the NSAID salt and
paracetamol to the molten sugar alcohol.

A process as claimed in any one of claims 39 to 42 wherein the melt
mixture is formed into solidified melt granules by cooling the melt mixture
to form a solidified melt and comminuting the solidified melt. '

A process as claimed in any one of claims 39 to 43 further including the
step of compressing said solidified melt granules, optionally with an extra-

granular component, to form a compressed tablet composition.

Use of a water insoluble wicking agent as an extra-granular component
combined with a granular component in a compressed composition for
enhancing the dispersion of the compressed composition in aqueous
conditions, wherein the granular component comprises a plurality of
solidified melt granules of a sugar alcohol incorporating a NSAID salt and
paracetamol therein.

Use of a sugar alcohol to improve the flow characteristics of paraceiamol.

PCT/GB2005/003079



