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ALCOHOL MADE BY MELT EXTRUSI ON The present invention relates to conpositions
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NSAIDS are generally acidic and substantially insoluble drugs. They are
15 -conveniently administered as an oral pharmaceutical composition in the form
of tablets. Thus pharmaceutically acceptable excipients must be chosen ‘for
combination with the NSAID, with which the NSAID is compatible and with
which it can form tablets having a saﬁsfactdry hardness and also release the
o medicament rapidly into the body so that it is available for absorption.
20 -
‘ A major issue in connection with the disorders identified above is to imprdve
the onset of action of the NSAID, particularly in the treatment of pain. It is
believed that rapid disintegration of a formulation releases the drug into the
body quickly leading to a more rapid onset of therapeutic action compared with
25 a standard dosage form. Accordingly, it is desired to produce a solid dosage'
form for oral administration 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
30 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



| buprofen and other NSAIDS as they nmay need to be admnistered in relatively
hi gh doses, e.g. up to 800 ng per unit dose. Thus, there is a problemto WO
2006/ 0161 ﬁ%a%l 005/ 003077 2 provide a dosage form which includes the
NSAI D t ogether w th excipients useful to fornulate the FCASFBA0YMBY 7t he
dosage form and al so excipients useful to ensure rapid disintegration, but
not to provide a tablet that is too |apge for patient consunption or cannot
be produced according to standard | arge scale manufacturing processes.
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optional |y contain ibuprofen, S(+)-ibuprofen or their ammonium sodium or
pot assi umafihe tablattiag daachines salt and the opti onal

In this respect, WO 01/41733 by The Boots Company PLC discloses that if a
disintegrating agent is incorporated into a molten NSAID and intimately
combined therewith and then is cooled and milled to produce a granule, a
composition capable of tabletting with minimum tabletting excipiehts and
having advantageous tabletting, disintegration and dissolution properties is
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 séeks 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)



ot her ibuprofen actives may be incorporated into the tablet as separately
produced conpounds or the salts may be formed in-situ during the tablet

preparati hrough the reaction between i buprofe E i di. c_drug)
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reactant conprising one or nore of Ca Ca(OH) 2, CaC03, NaOH, KOH, NHACH,
Na2CO3, NaHCO3, K2C03, KHCO3, (NH4)2C03, NHAHCO3 (in an anpbunt of 25%to

110% of the equivalent quantity of ibuprofen). The m xture obtained is then
granulated, 5 dried if appropriate, and then tabletted after the optional
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materials and they do not | end thenselves to fornmul'ation into .a dosage form
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materials and they do not lend themselves to formulation into a dosage form as

15 they are particularly difficult to compress in comparison to the corresponding
free acid. Consequently, NSAIDS in the form of salts may stick to the punches
of the tabletting machine. Furthermore, NSAIDS in the form of salts are
typically difficult to pre-granulate prior to compression with other excipients into
tablets. It is thus usually necessary to subject the NSAID salt to an initial

20 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

25 having a poor ability to be granulated. This is one of the main reasons why
very few sodium ibuprofen containing tablets are presently available.

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) contained therein

30 is solidified and formed into granules, a composition capable of tabletting wfth
minimum tabletting excipients and having advantageous tabletting,
disintegration and dissolution properties is provided.



We have now found that if a m xture conprising a nolten sugar al cohol having
an NSAID in the formof a salt (referred to as an NSAID salt) contained
therein 8\'%})(?6 s&l 'ﬁdified and formed into granul es, a conposition capabl e of
tabl etti n‘g P28 mum t abl et ting exci pi ents and havi nBCHGBAM5H8¥3Ts

tabletting, disintegration and di ssqll ution properties is provided. WO
2006/ 016125 PCT/ GB2005/ 003077 -4 Thus according to-a first aspect the

present invention provides a pharmaceutical conposition conprising a

granul ar conponent conprising a plurality of solidified nmelt granules of a
sugar al cohol having a salt of a non- 5 steroidal anti-inflanmatory drug
(NSAID salt) contained therein. Unexpectedly, the pharmaceutical conposition
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adm nistration, thus allown er dosage ns to be p uceg havi ng a
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hi gh | evariocess tchimpisre HIsdlomeauilitﬁcbe'fqra forming a pharmaceutical composition
15 according to the present invention. Suitably, NSAID salts used to form the
pharmaceutical composition according to the present invention may be taken

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

Further advantagés of the pharmaceutical composition lie in the relatively small

20 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
thereby increasing patient compliance.

25' Unexpectedly, it has been found thét pharmaceutical formulations prepared
from the pharmaceutical composition of the present invention have valuable
disintegrating properties. Moreover, the dissolution reéults of such formulations
typically exhibit an unexpectedly high level of the NSAID dissolved in the
aqueous medium after relatively short periods of time.

30 .

Thus the pharmmaceutical composition of the pre'sent‘ invention typically
provides advantages in processing NSAID salts, improved patient corhpliance,
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aqueous nedium after relatively short periods of tinme. 30 Thus the
pharmaceutical composition of the present invention typically provides

advant ages, sing NSAID salts, inproved patient ofelsss)
2006/0161@?%&%%05/ 003077 5 inproved disintegration anlci c?id%ssoﬁout i on
properties, and a lowering of the ovegall costs of tablets forned from
NSAI D salts. In the preparation of the phar maceut i cal corrposi tion the sugar
al cohol is 5 nelted. Thus the terns "nelt" and "nolten" nmean that the sugar
al cohol nust nelt at least in part during formation of the granul ar

conposi t i igpropeds disktegration nand uyaﬁiolml% mmpeﬁlersm and | lewarigar ofhghe he

preparati I 0 Suitably, when the sugar
al cohol @%I‘ cég ﬁ?é%ﬁ*@eﬁﬁ%wgﬁﬁl D salt may partially dissolve
W t hin the nol ten sugar al cohol; however the majority of the NSAID salt is

typically dispersed within the rml ten sugar al cohol. Suitably, the sugar
al cohol nisl the miﬁp%frﬂthDeef tth% pisameceulical apempositionciei sugar alcehwl Us! e
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into a granule that I's suit for conpressing into a pharmaceuti cal
dosage fothe sugarhalnoholnial fullyamelted digring: thep peanaratiom of the phaomdseuticad sugar
al cohol at_least. in part loses its crystallinity and acts as a carrier for
the NSAI CPYBPPSUOP.t erably, 20 when the sugar alcohol is fully melted the
sugar al cohol on cooling forms a -single continuous phase, namely a single

conti nuous anor phous solid phase i.e. all of the sugar al cohol is ,
essento al Syitably; wheosthersugar anlcnhmd)us meltedraifiqeid isyformed. ThgNSAIR: salbl havi ng
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conpar abl thes sugdrt falemhohsmeltgr and| enyrobes nthe INSAIR) tsaltl apdnether ngptidnal sugar
insoluble excibients present in the pharmaceutical composition. On cooling the
15 - molten sugar alcohol and NSAID salt mixture, an amorphous (i.e. glassy non-
crystalline structure) solid phase is formed which may be milled directly into a
granule that is suitable for cdmpressing into a pharmaceutical dosage form
with minimal tabletting‘ excipients. In other WOrds, the sugar alcohol at least in
part loses its crystallinity and acts as a carrier for the NSAID salt. Preferably,
20 when the sugar alcohol is fuIIy melted the sugar alcohol on cooling forms a
’ -single continuous phasé, namely a single continuous amorphous solid phase
i.e. all of the sugar alcohol is essehtially amorphous and it is not interrupted by

the sugar alcohol having a defined crystalline structure.

| 25 = Unexpectedly, if the sugar alcohol is fully melted during the preparation of the
~ pharmaceutical composition, then the solidified melt granules typically exhibit
improved flow characteristics and are typically easier to compress compared

with comparable solidified melt granules formed by partially melting the sugar
alcohol. Conveniently, solidified melt granules formed by fully melting the sugar

30 alcohol are typically easier to process, for example they tend not to stick to the
punches of a tabletting machine, compared with solidified melt granules
formed by partially melting the sugar alcohol. Suitably, the throughput and



al cohol . Conveniently, solidified nelt granules formed by fully nelting the
sugar 30 al cohol are typically easier to process, for exanple they tend not

to stick nches of a tabletting nmachine, conpared with solidified

nelt gr ar}iﬁgé@g%f@?gred by partially nelting the sugar al RoH&B2005@0303h| y the
t hr oughput and WO 2006/ 016125 PCT/GB%POS/OOSO?? 6 efficiency of subsequent
processing steps (i.e. tabletting process) nmay be increased significantly

by using solidified nelt granules where the sugar alcohol is fully nelted.
5 Moreover, solid dosage fornms, in particular tablets, fornmed from
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typically nore suited.to wthstand the further rigours of the manufacturing
process (i.e. filmcoating or sugar coating) conpared with solid dosage
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15 Moreover, the aqueous dissolution profile of tablets formed from solidified melt
granules where the sugar alcohol is fully melted is typically independent of the
compaction pressure employed to form the tablets. Conveniently, robust
tablets having deéirable dissolution characteristics may therefore be -
manufactured. |

20 .

Suitably, if the sugar alcohol is fully melted during the preparation of the

pharmaceutical composition, then the pharmaceutical composition typically

exhibits an improved dissolution profile in comparison to a comparable
pharmaceutical composition formed by partial melting of the sugar alcohol. In

25  this respect, pharmaceutical compositions which include the sugar alcohol as a
single continuous amorphous phase typically release a higher concentration of

NSAID salt in an aqueous medium over a relatively short time compared with
comparable pharmaceutical compositions where at least part of the sugar
alcohol or all of the sugar alcohol is in a crystalline form.

30

| The NSAID salt may be combined with the molten sugar alcohol, either prior to

melting the sugar alcohol or after the melting process, thereby formiﬁg a melt



conpar abl e pharmaceuti cal conpositions where at |east part of the sugar

al cohol or all of the sugar alcohol is in a crystalline form 30 The NSAI D
salt may ' with the nolten sugar al cohol, eith rior to nelting
t he sugarhg %@ﬁ@*&@? after the nelting process, thereby EgFﬁpﬁﬂmﬁmﬁFVt VO
2006/ 016125 PCT/ GB2005/ 003077 7 n1xtuye conprising the nolten sugar al cohol
havi ng the NSAID salt contained therein. Preferably, the NSAID salt is
conbined with the sugar al cohol prior to nelting the sugar al cohol. The
NSAID salt is typically insoluble in the sugar alcohol nelt and a

di sper si amixtdret compligih@ thaintolter: Sugart dleoholchavingrthé NSAID sa1piceptainedor oduced.
Typically, as described herNsxafter the NSAID salt has a nelting point far
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al cohol . Nswlmfsaltrﬂdwh@trmeitsciudmgﬁmﬁuﬁ@thé’fmalmbwﬂcal%on%dmﬂ to cool
by nethods hereinafter discussed until a solid is produced. the m xture

cool s, itofothermsesentr dventiobuSonveriestly, this | rwrnﬁSXﬁmﬁ NBAID m&t ta dered into
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tenperature bel ow t he ting point of the sugar al cohol and formng the

solid mass into granules. The pharnmaceutical conposition conprises a
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pref err eds diet the NSAID: skt S&edh any BtRER bptibridl 2abletting excipients present in
“the pharmaceutical composition, 'is typically uniformly dispersed within the |
15 ~molten sugar alcohol. A uniform mixture is thus produced. The mixture is
allowed to cool by methods hereinafter discussed until a solid is produced. As
| the mixture cools, it becomes more viscous. The solidified mixture is then
formed into melt granules. Thus, as used herein, the term “solidified melt
granules” means granules formed by combining the molten sugar alcohol with
20 the NSAID salt, pptionally with other tabletting excipients, cooling to a
temperature below the melting point of the sugar alcohol and forming the sdlid |
mass into granules. The pharmaceutical composition comprises a plurality of
such granules. '

25  Thus, the solidified melt granules may be obtainable by fully or partially melting
~ the éugar alcohol. According to a preferred aspect of the present invention the
solidified melt granules are obtainable by fully melting the sugar alcohol.

‘The melt is allowed to solidify in any manner found convenient. This includes
30 both rapid cooling and slow cooling. Preferably, the melt is cooled rapidly (i.e.
quenched) as described herein. Typically, this allows the molten sugar alcohol
to form a single continuous amorphous phase. For example, the melt may be



solidified nelt granules are obtainable by fully nelting the sugar al cohol
The nelt is allowed to solidify in any manner found convenient. This

i ncludes 30 both rapid cooling and slow cooling. Preferably, the nelt is
cool ed r 3PP AY/0I412%. " quenched) as described herein. TyRCHEBR4PS0037E al | ows
the nolten sugar alcohol to forma single continuous anorphous phase. For
exanple, the melt may be WD 2006/ 016825 PCT/ GB2005/ 003077 8 allowed to coo
in a cooled vessel. The nelt may be poured onto cooling trays which may be
static or continuously noving. Static trays may be placed in cooling
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or by exhélten ﬁ‘lhteﬁalﬂs sEfa?feﬁf#r@ﬁténldﬁf ce Trte dTBHreamBR GIBMed AlrlaRowseddet er m ned
by the stabilit | ten sugar al cohol and in redi ents conbi ned

t her ewi 4@ coeeeeil/amh antt then gnllectede Ifi thepmelt isr extruded, becexfrudatey t he
Soat Do s%ke%éﬁ# 'l t5‘§5§+‘ i8R Gherely, el b RS rdlbwHE b 71 Y
gener al Inyillpgvand wickieving. Aermativaly, 3hé @dudate Imd\e be extruded through

 _ 15 holes and chopped into sqitably _sized granules for tabletting. -

In the preparation of the granular composition, the sugar alcohol is melted.
Under pressurised - conditions, the sugar' alconol may be melted at a
~ temperature below its ’normal melting point. Meiting may be carried out
20 according to known methods, including for example, heating in a vessel to a
temperature above the melting point of the sugar alcohol or by extrusion in a
heated extruder. The maximum temperature is determined by the stability of
the molten sugar alcohol and ingredients combined therewith. Generally, the
higher the temperature, the more quickly the sugar alcohol will melt although

25 this must be balanced by the energy input required to heat the sugar alcohol. ,
~ For highest efficiency, it is generally envisaged that the sugar alcohol will be
- heated to not more than 30 °C, preferably 10-30 °C, above its melting point to
keep energy costs to a minimum. Although typical operating temperatures are
dependent on, amongst other things, the particular sugar alcohol employed as
30 defined herein, a preferred heating range is 80 to 180 °C, more preferably 90
to 170 °C, further preferably 100 to 160 °C, most preferably 110 to 150 °C. If
the sugar alcohol is extruded, generally the extruder is heated to a given
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heated to not nore than 30 C, preferably 10-30 C, above its nelting point to
keep energy costs to a mninum Although typical operating tenperatures are
dependent , t other things, the particul ar sugar al cohol enployed as
30 definedﬁﬁéwgﬂﬁggi preferred heating range is 80 to 186CEﬂHﬁ%W%mgB€ferably
90 to 170 C, further preferably 100 to 160 C, nost preferably 110 to 150 C
If the sugar al cohol is extruded, geﬁ%rally the extruder is heated to a

gi ven WD 2006/ 016125 PCT/ GB2005/ 003077 9 tenperature. In addition, the work
on the sugar al cohol by the screw configuration in the extruder will also

contri buttgriparafatd. M9 haGitisHIahe aweron theersabir r sIBBRON Dy the e¥&rWral
applied temperature requirenent. Accordingly, "the extrudér barrel may be

heat ed t configerglionainuthe extsudemwill alse cantributg toomelting tife sugasalgahohl cohol .
For example, .the poctmal., neltin oint, of lptol is.95 t 7 _C. however
under Xcgﬁbﬁqb(ynged&clqg)r@e ’Hﬁblétﬁ%al'ﬁgu%mé%ahﬁ ‘E?:quérﬁ t gcgard"i'ayanv

frud O ; . . :
extruder e e&hﬁubabfa@gﬁg@wag%u'teea terhperalit Qéﬁiqa?io%a' %lt@@a;},qo.nnecessary

to melt the sugar a may be reduced significantly rought'he
mecharsi caf thesuggealeohok dFongxampleé,the moemal metting-poiah ofukylitdlris O8tod r uder .

It to is generally envisa t hat, .t he,extrude i1l be heated tqQ a

| emmor at Fs awevel uder RadRiohs d e/ HTASSUTE  GHAh asmay B Shrpiers

al cohol , ;prgfke i TRt i P t4 o} of the
sugar al c'@hg Fgﬁgaoeﬂcrbarb%\%“ér? e n%s{sﬁﬁﬂé&&eﬁt tg?’ tkﬁgérgﬁggﬁﬂgﬁgohgﬁ nor e
pr ef er ablnecessaryt toemmeitahersugan altahol maay) beaedaced significartilysthoeugit thehe

I ti int qf th | cohql . . 15 extrud | | dj ff t
Lo be hednEENarcal et danersEanay The,indehae mied aghon YA th exkrug@inibr at ur os
can C i HeHé o] RE RS nel t ed.
Sui tgg)l yf]gt%:éeh ei‘%ll agﬁgFgg %ﬁhﬁgﬂﬁgfﬁ‘g@%’o‘?"m‘? a so? fig%;?é}b Bg%ﬂtjﬂegmhétr ature
(i.e. 20 legdthan 25CC beldwsthenmeitihgapoint phthe sugarcsleohal, pRfetably irethe " sugar

cor r esporlandg TR0 5 belaw 1 jndtiid Raint aBehe Pyghe alcobabiondo Foatmesr ol s
my be.f of Bape iRy Heioof GE'SUEF 2K, Tbie pefeidtly B ATBhperGRE W g i of
t ypi cal | yrangé eofr201°€C oraeathlsitie of $lie melting point of the sugar alcohol. Some
15 extruders allow different zones to be heated to different temperatures in the
extruder. These temperatures can be chosen as desired to ensure that the
sugar alcohol is fully melted. .

Suitably, the sugar alcohol is in the form of a solid at room temperature (i.e. 20

20 to 25°C) and standard atmospheric pressure. By the term “sugar alcohol” we
mean the resultant alcohol formed by reduction of the corresponding mono-
and/or poly-saccharides. Typical saccharide materials include sugars such as
dextrose and maltose, for example D-sorbitol which may be formed by the
reduction of glucose. Such sugar alcohols are typically referred to as “alditols”

25 as they may be formed by reduction of the aldehyde and keto group of the
corresponding aldose and ketose sugars respectively.

Preferably, the sugar alcohol is derivable from reduction of a monosaccharide
or a disaccharide. More preferably, the sugar alcohol is derivable from
30 reduction of a monosaccharide.



25 as they may be fornmed by reduction of the al dehyde and keto group of the
correspondi ng al dose and ketose sugars respectively. Preferably, the sugar
al cohol is derivable fromreduction of a nonosaccharide or a disaccharide.

More pr e 2W601612%e sugar al cohol is derivable from REVEBAIIB7Df a
nonosacchari de. WD 2006/ 016125 PCT/ GB2005/ 003077 10 Preferred sugar

al cohol s derivable by reduction of difaccharides include maltitol (npt 149
to 152 C), isomalt (npt 145 to 150 C) and lactitol (npt 95 to 98 C), of
which, maltitol and lactitol are preferred. 5 Preferred sugar al cohols

deri vab'Pretfarré@dshgﬁsaroaldbho@wﬁﬁslaabyd%dmehuaﬁ JPsaéafabybe' 98 to 100
O, xylitol adoni to to arabitol (npt

101 to maltm)l (mmrmgttoms(zﬂﬁ)’ ismnalb(mpm‘tgto #50 8C) and(laghitol (hat 95tal91 C) and
- t ol f d | cohol s deri vabl
e o 5 S A kSRR, £ 5 U9 o kot

arabitol and neso- erythr| tol. Most preferred sugar al cohols derivable by
reducti on of nonosaccharides include D-sorbitol and xylitol, especially
xyl i tol . Prefefred sugamleohols@rb/abhdlmeduehom of mmiasanghaﬂ;@seuholudesmgar

Sboot 1osasoite) Gt 6 Boade ¥ STl res oo 87 o) et tmet 102 04 CLl onor
oy ) R (it A% 104 B@?'Maﬁmﬂﬂ‘&ﬂﬁ%ﬂ? gl @%’ﬁﬁpgﬁ%‘t 132 C
Xyl itol 168 e °€b<anﬁtlgle§o-@r¥3ﬂg[|tbmmphﬂg8m 123 Wil piefsnesuganout 112 C
ot waon Slgahils derNabl,by %‘i‘éﬂ Gronssarchagios melde Lhebioh el 130 o
ot D0 aqdil, arabliSt i meschEr RS, Mt iprefired SifaraBthoigdbrtvablEl! (1 o

about 188y Cedaction tdﬁomhoaaccharues inClusleg &-sarbitohand .xylitohf espetidllyr ei n nay
be used t form t he pharmaceutical conposition, preferably only a si ngI e
sugar al is used. Thus, in a preferred enbodi nent of the .

phar maceut i cal conposition the sugar

Preferred operating temperatures for melting the above sugar aicohols,
15  preferably by a melt-extrusion process as defined herein, are about 10 °C to 30
°C abové the melting poini of the particular sugér alcohol so that the sugar
alcohol is fully molten. Thus, preferred operating temperatures are as follows:
squitol between about 108 °C and about 132 °C, xylitol between about 102 °C
and about 127 °C, adonitol between about 112 °C and about 134 °C, arabitol
© 20 ‘betWeen about 111 °C and about 134 °C, mannitol between about 177 °C and"
about 200 °C, meso-erythritol 'between about 130 °C and .about 153 °C, Iactitol.,
between about 105 °C and about 128 °C, maltitol between about 159 °C and
about 182 °C, and isomalt between about 155 °C and about 180 °C. |

25 Although a mixture of sugar alcohols as defined herein may be used to form
the pharmaceutical composition, preferably only a single sugar alcohol is used.
Thus, in a preferred embodiment of the pharmaceutical composition the sugar
alcohol preferably consists -essentially of D-sorbitol or xylitol, especially
essentially only xylitol.

30
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al cohol preferably consists essentially of D-sorbitol or xylitol, especially
essentially only xylitol. 30 WO 2006/ 016125 PCT/ GB2005/ 003077 11

Pr ef er abl r alcohol has a nelting point of |less than or equal to
180 C, rmxygtzgur%é)?é%gbly | ess than or equal to 170 C, eveﬁcﬂﬁ‘%w?ﬁ/@?@ﬂably
| ess than or equal to 150 C, nost pr«iﬁerably | ess than or equal to 120 C. 5
Preferably the sugar al cohol has a nelffing point of greater than or equal to
50 C, nore preferably greater than or equal to 70 C, nost preferably
greater than or equal to 90 C. The sugar al cohol typically has a nelting
poi nt whi Rreferablye tke tsugar aloohot has ray meltihgopoint oblesshthakSed Eqaall to. 180
Preferabl(y the nelti ngf poi n&@of t he sgggr @Io ohol is at 1east 40 C, nore
pr ef er abl $F.anore: peeferaply-less, Han,ar eqpakic. 128, avencmore qeferablyjess

Gonven: erf g Ottty P50 & nieSE Brerrplrlest Ma Bt Bhudlto (0 Cubet antiai 1y

| ess than the nelting point of the NSAID salt. In other words; the nelt

m xture 15 cowi sing the nolten sugar al cohol and the NSAID salt is formed,
by theé aiaferably the sugarcaleohql has 2 melting peint gfhgreates thap or enuaktor20 nel t the

condi 11 ond 9T ShoRpAnl rkalel AR Orckai . fY NG AERE Berafk e BELT "

Pr ef er abl thantdrequadto 9@PCohol is present in an anount of |ess than or equal
to 30%by w, nore preferably less than or equal to 26% by w, nore
preferably Jess than or equal to 20% by w, even nore preferably | ess than

corpos: t1 e shaat Aol Blpicall e iGN GRlohCs Jhe€ HRAT I fitfing
greatyy tpeint 6f theoNSIAIB salto Préférably Whe miéltiﬁgm(ﬁﬁlebﬁtﬂe%l%a?aél@éhdlh@atOf equal
to 5% by w, nost preferablﬁgreater than or equal to 7% by wt of the

granul ar leasbeh el maere: preferahlyt ahleast B0-1C, @ymporiore preferally aitdeast 8Q he sugar
o ot B hod B o 830 R e s e i v e
Conveniently, the melt granules may be formed at temperatures substantially
less than the melting point of the NSAID salt. In other wofds,‘ the melt mixture
15 cbmprising the molten sugér alcohol and the NSAID salt is formed by the
application of heat at a temperature which is sufficient to melt the sugar alcohol
but not melt the NSAID salt. Advantageously, such operating conditions
~ typically minimise or prevent degradation of the NSAID salt.

20 Preferably, the sugar alcohol is present in an amount of less than or equal to
- 30% by wt, more preferably less than or equal to 26% by wt, mbre preferably
less thén or equal to 20% by wt, even more preferably less than or equal to .
15% by wt of the granular component of the phamaceutical composition.
Preferably, the sugar alcohol is present in an amount of greater than or equal
25' to; 1% by wt, more preferably greater than or equal to 5% by wt, most
preferably greater than or equal to 7% by wt of the granular component of the
pharmaceutical composition.

Preferably, the sugar alcohol is presént in an amount of less than or equal to
30 26% 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 conﬁpositiqn.



preferably | ess than or equal to 15% by wt, nost preferably |ess than or
equal to 10% by wt based on the total weight of the pharnaceutical
conposi t i\gR. 6/ 016125 PCT/ GB2005/ 003077 12 Preferably, the sugar

al cohol i\gaﬁP(}eg@elﬁlggin an amount of greater than or equaFCT/l(%’zﬁ%"Bff”VNt, nor e
preferably greater than or equal to 5% by wt, nost preferably greater than
or equal to 7% by w based on the total weight of the pharmaceutical
conposition. 5 The invention allows the formation of a granular conposition
conprising a variety of NSAID salts, in particular NSAI DS which

pr ef er erRrefdraply, the BugaCalsoRol is Presentlin dry arount oNGrEdRSr thanchr sgedler enti al |y
I nhi bit C0x61 may be selected 1o fromthe follow ng csitegori es: (1) the
propi onife 4% Pydadti vaerey pesferably greates cthanc o gavaldpi 6% ibyewt, ragst: he

(5t he efeally onierfifn of Baualie 19 RV yMIENRE BN I8 ol WM Bter " et
but ar e pheirmiaceutiesl dompositionpr of en, naproxen, benoxaprofen, flurbi profen,

fenoprofen, fenbufen, 20 ketoprofen, indoprofen, pirprofen, carprofen,
oxap®ozi n, prapoprofen, mroprofen, tioxaprofen, suprofen, alimnoprofen,

or ot oni e RErBiop, At i formfih B 2, StatRE cBmpdsRioR, FEMAPBING Penopr of on.
ket opr ofvatietyn8f NSAIDfsafts, ingapislal NSAIDSRtiES pretafer_ﬁan% ﬁ?‘\oiuit eexii.c acid

derivatives for use herein'include, but are not limte i ndomet haci n,
sul i ndac, tolnetin, zomepirac, diclofenac, fenchlofenac, alchlof-enac,

Font | g auitai §0A: of NSAIGR nich' SBIGRBrn ), HE ER0% 0 BR.Sefledaci  group

30. i1pc! yfm tiee fallowing ediedBlieg:omepi nac sodi um sul i ndac and i ndonet haci n.

(1) the propionic acid derivatives;
(2) the acetic acid derivatives;
. (3) the fenamic acid derivatives;
15 4) the biphenylcarboxylic acid derivatives;
| (5) the oxicams. |

Suitable propionic acid derivatives for use herein include, but are not limited to,
-ibuprofen, naproXen, benoxaprofen, ﬂurbiprofen, fenoprofen, fenbufen,
20 ketoprofen, indoprofen, pirprofen, carprofen, oxaprozin, prapoprofen,
miroprofen, tioxapfofen,, suprofen, aI_mihoprofen, tiaprofenic acid',>ﬂuprofén,_ .
- and bi;c]oxic acid. Preferred members of the propionic acid group include
ibuprofen, naproxen, ﬂurbibrofen, fenoprofen, ketoprofen and fenbufen,
especially ibuprofen.
25
Suitably acetic acid derivatives for use herein include, 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
30 include tolmetin sodium, zomepinac sodium, sulindac and indomethacin.
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WO 2006/ 016125 PCT/ GB2005/ 003077 13 The fenam c acid derivatives for use
herein include, but are not limted to, nefenamc acid, neclof enam c aci d,
fl uf enam Civ&%oqlodﬂhgl umc acid and tolfenamc acid. Pr ef erred nenbe of
the fenam'c. “acl d group include mefenanic acid and mecl BFQWQ?’"Q&W& 5 The
bi phenyl carboxylic. acid derivatives f%r use herein, include, but are not
limted to, diflunisal and fl ufenisal.““The oxi cans for use herein include,
but are not limted . to, piroxicam .1lo sudoxican, isoxicam A preferred
menber of this group is piroxicam Suitably, the NSAIDS for use in the

present i THgfehamid \Rid derivatvey Bort usé emsini meludeyisuabane net linfifedr gpi soner s,
di astereoi soners, enantioners and mxtures therefore, includi ng racem c

m xt ur es, mefenamicngeids mdobnarm@eacld;rsﬂtﬁgnamm sacige riflumice auidsand

i nvention I av red I |ts are salts of .t roplonlc
el do. | aelolieadiJoigg Bicited A¥uRrs 8f Beofriank 2 ooud, dnciied

especi al |bhe?eri’a'rﬁic dvi@Bhdhéclefanamieéakids. i nclude salts, of naproxen,
flurbiprofen, ibuprofen and ketoprofen, particularly racem c m xtures and

S(+)- ®nantiomers thereof. Mre pref erred 2- aryl propionic acid salts
I nclude s l,ur fen.an ro rticularl cemc tures
and S 1) - The hiBhemubamoRiic 3 EookatiBlee 1 upE ey rtivde, BIE AR gl & ac:

sal ts incjim §@|d|ﬁl"ﬂ§a|rm nishyr bi profen and salts of racemc |buprofen,
especially ﬂsﬁ’ts of racemc |f%uprofen The NSAID used in the present

I nventi on isinthe formof a salt. Representative exanples of salts

I ncl ude: kall netal_salts, for e | e, t m,0f potassium salts;

al kal i ne &8¢t AXigaMy far, yse ‘hegeing %ﬁﬁ% PHE rﬂ?i ﬂ'ﬁ‘ﬁﬁﬁ’ E%\ pIrgxicam, ¢ s;

met al ¢ gal in, $6XiEam, Alpt féar,\{,g Het: &R125

PCT/ GlBGZOO %0(3?07? 14 acid ng ofd exgrﬁp%@?%msyl ne or arg| ni ne salts;

or, amne salts, for exanple |
Suitably, the NSAIDS for use in the present invention typically exhibit
isomerism. Suitably, all stereorsomers, diasterecisomers, enantlomers and
mixtures therefore, including racemic mixtures, of the NSAIDS ‘are embraced

15 by the scope of the present invention. o

A highly favoured class of NSAID salts are salts of the propionic acids
derivatives.

20 Preferred salts of propionic acid derivatives, especially 2-eryl propionib acid
salts, include salts, of naproxen, flurbiprofen, ibuprofen aﬁd ketoprofen,
particuiarly racemic mixtures and S(+)- enantiomers thereef More preferred 2-

| aryl proplomc acid salts include salts of flurbiprofen and |buprofen partrcularly
racemic mixtures and S(+)- enantiomers thereof. Even more preferred 2-aryl

25  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 sait.
Representative examples of salts include: alkali metal salts, for example the
30 sodium or potassium salts; alkaline earth metal salts, for example the
magnesium or calcium salts; metal salts, for example aluminium salts; amino



meglum ne salt. Preferred salts include the alkali netal salts, the
al kaline. earth netal salts, 5 amne salts and the amno acid salts. Mre
preferred salts include the alkali netal salts, amne. salts and the am no
aci d sal O 26046133 ef erred salts include the alkali nePEI/GBA005H03077
particularly the sodiumor potassiumsalts, especially the sodiumsalt. to
Suitably, a highly preferred NSAID shft for use in the present I nvention is
the sodiumsalt of racenic ibuprofen or the sodiumsalt of S(+) - i buprof en.
Most preferably, the NSAID salt conprises the sodiumsalt of racemc

i 11 r erdO\ Sy 9E CHampRPUR RS FRE LA B RAIP SBNS, 10 Sl o ©

gr anul armeglumipesaiti on conprises a single NSAID salt. ‘Most preferably, t he
granul ar conposition conprises a single NSAID salt in a single enantioneric
formor as a racemc mxture i.e. S(+)-ibuprofen only or racemc ibuprofen

only. 'qu ferféd s%ﬁsigélﬁeé'fﬁ daﬁl ﬁ‘?h f%ﬁfts fHéeagﬁﬂhEBééi’tﬁ 'rhétal %?EQOS' tion

my i ncl U e one or nore urt ar maceuti C Yy active agents in

addi ts Orammetfmltsr\lﬁﬁdi Rhe a&rhino wdfsadats M:ore:mbferrq:d séalts nmfluwahemrt]mﬂ I fal
conposition of the present nvention inc AlD salts as, t eony
phar macdnetat salts, %[Bﬁ'\evialﬁgém the,gaino BP@fﬁ?ﬁ iﬂplg prefedred salls ipcluder as
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dehydratsz)dmmrsh{t sodium salt of racemc i buprof en is a particularly
preferred NSAID salt. The NSAID salts typically having a nelting point of
bet ween about 150 C and 30 about 270 C, preferably between about 170 C and

poi i orSuielt "y PlFRBEENSARY s sbr e s SRR iR R A" 00 o

has a nedadiurng suii of rademicoibupaiion tar thelsddiumnsalt WFS(G?-WUprbféﬂ Most has a
mel ti ng pojnt of abog 677 to 180 The Proportlon of, NSAID salt in the
phar mac direfesably cheisi &ﬁ't\&qmpflf@ﬁéh‘élseﬂ untsalk of repmigdayprefen. or

t herapeutic effect. Low dose drugs, such as salts of

Suitably, the granular composition may comprise one or more different NSAID

15 salts as defined herein. Preferably, however, the gra'nuiar " composition
comprises a single NSAID salt. Most preferably, the granular .composition
comprises a single NSAID salt in a single enantiomeric form or as.a racemic
mixture i.e. S(+)-ibuprofen only or racemic ibuprofen only. Moreover, as
described hereinafter, the pharmaceutical composition may include one. or

20 more further pharmaceutically active agents in addition te the NSAID salt.
However, a highly preferred pharmaceutical composition of‘ the present
invention includes NSAID salts as the only pharmaceutically active agent, most
preferably a single NSAID salt as defined herein.

25 The NSAID salt may be in an anhydrous or hydrated form. Preferably, the
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 typicaliy having a melting point of between abéut 150 °C and
30 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,



fl1urbiprofen and ketoprofen may formas little as 20% by weight (for exanple
20 to 709%9 of the granul ar conponent of the pharmaceutical conposition in

order to ' t a pharnaceutical dosage form (i.e. tablet) produced
from the%@é}bg@?%ﬂgn is not too small. However, a prefePFEEREEYWIY 7 of the

invention 1o is that high dose NSAID fﬁsts such as salts of | buprof en, can
be formulated into snmaller dosage fo Accordingly, the NSAID salt
typically fornms greater than or equal to 60% by w, preferably greater than
or equal to 65% by w, nore preferably greater than or equal to 70% by wt

of the gridpbRen eBARAN Pk a@ﬁeltuhgpdmrmutlzsdt@%ﬁmtamm@% ly, the
NSAID salt typically forns 1s |less than or equal to 99% by w, preferably

| ess t harlysinatedhad a meltngppint @f aboulo1 & {o t8@PGHI y | ess than or equal to 90%
by wt, nost preferably less than or equal to 85% by w of the granul ar
corrponent of the pharmaceutical conposition. 20 Preferably, the NSAID salt

| S presenthd ProportisiPNNSAID $aftah Hhe bhaﬁné’éetﬁ%ﬁboﬁtﬁosﬁﬁ%\ﬁi}{ déPenH"Une

preferably greater than or equal to % by wt, even nore erably greater
t han &r etneadoseo desiredwomthemutlpr@‘fentabbw goéatd!tugshauchras aqltsl ot 0 70% by

wt based ,on t ot a t _of t har naceut |, conpos t|on of  the

o coant ifiairaieh Ak keiBpftlba thay 1ok ARtie a8 (% by SIBES ST Safpiemunt of
| ess tha I EAURY uI to 85%
by i, "20to 70%6) of fhe Bftifn YompBRER OF A1 pRAINaLARRca) RAMIMIRAE ' 0 oral

ht ofordeeto pravidenthalta pbarmanentisak dasager forme(i.pr mm) prodtmd inom 30 WO

2006/016 5 PCT/.G32005/ 077 r ef er abl t he cent rati o of
NSAI D sal €9 o, 1S, db‘ﬁﬁPOiW%‘Eé‘F EVERiup é@tﬂﬁf’o Weo‘Pf t?’éé" lq’i‘aceut i cal
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sugar al dotoosmaltert dmagmiurmnsc Accordingly ctherNSAi[D @alti typizally forms2greaternr e
pref er abltxa% 5orlequal to éID% by wt preferably greater than or equal to 65% by wt,
more preferably greater than or equal to 70% by wt of the granular component
of the pharmaceutical composition. Suitably, the NSAID salt typically forms
15 less than or equal to 99% by wt, preferably less than or equal to 95% by wt,
more preferably less than or equatto 90% by wt, most preferably less than or
equal to 85% by wt of the ‘granular component of the pharmaceutical

* composition.

20 Preferably, the NSAID salt is present in an amount of greater than or equal to
55% by wt, more preferably greater than or equal to 60% by wt, even more
preferably greater than or equal to 65% by wt, most preferably greatér than or
equal to 70% by wt based on the total weight of the pharmaceutical
composition of the present invention.

25 _

Preferably, the NSAID salt is present in an amount of less than or equal to
90% by wt, more preferably less than or equal to 85% by wt, most preferably
less' than or equal to 80% by wt based on the total weight of the
pharmaceutical composition of the present invention.

30



preferably 12:1 to 8:1. Preferably, the pharnmaceutical conposition further

I ncl udes one or nore to disintegrating agents. The disintegrating agent may
be present in the granular conponent and/ or present as an extra-granul ar
corrponentwoli?@f"éﬂagl y, the disintegrating agent is preBE€HGBOSHIINTT he
granul ar conponent, even nore preferably the disintegrating agent is only
present within the granular conponeh®. If a disintegrating agent is

i ncorporated into the nolten sugar 15 al cohol having the NSAID salt
contained therein and intimately conbined therewith, the m xture cool ed and

mlledt I ; : el I 4 pabl. e of

t abl ettiﬁﬁ%&gyﬁpgi%%{aﬁ g@['qrﬁg% b XCi pléjén ssagﬂgpﬁ;éﬁﬂnéegﬁ@aﬁt@%eous

t abl et t i granuldir séothpaniatiti sinthanphahnteceluticalocomposifien tis €20:1 tor2avirige  The

di sintegrati ng agent has the effect of causing a 20 solid dosage form such
as a tamféfe,ragb’r‘%&i te Somnaoss nreferably ddé1 taal:1-f or mul ation to disintegrate
under the conditions found in the gastro-intestinal tract. Exanples of

di sintegrating agents include one or nore of wheat starch, nmize starch,

pot ats0 spferablys GHe Wereémt! I watight oratib cof NSMD Wattt tot skt albBHGOMY theoPy |
cellulose, alginic acid, cross-1inked polyvinylpyrrolidone, 25 nmagnesium
al um ni phafmaceutiealcomposition is8011otoe2slo dnore prefermbhy 46:1 to. Sitatragetat i ng

agents arg trgﬁ@e%/ﬁuiig, well on the action of water thus causing the
i ngr edi &l ge t |5 rimaceutical conposition to be pushed apart and out
into the aqueous disintegration nedium Preferred disintegrating agents

conprise one or nore of croscarmellose sodi umand sodi um starch gl ycol ate,
so espedPreferably; othea phermaeeuticalii campagiticro ferthes indudes/ a2 005 MOB077 17

Caadd ¢ igeediich SuRhRe TheEniRtnd BoBRFRRY R Bt I Wbofid > clen
nor e pr edophgonent! &sdior ppeseit &91uRl ektra-pandlar vbnPonehRe Bretdidbly, thenponent of

the pharmaceutical conposition. Preferably the disintegrating agent is
present disintegiating tagent gs cpresent mdthinthe ggranulas component, exanc moref er abl y
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- component. If a disintegrating agent is incorporated into the molten sugar

15 alcohol having the NSAID salt contained therein and intiniaiely combined "
therewith, the mixture cooled and milled to produce a granule, a
pharmaceutical composition capable of tabietting with minimum tabletting
excipients and having advantageous tabletting, disintegration and dissolution
properties is provided. The disintegrating agent has the effeét of causing a

20 solid dosage form, such as a tablet, formed from the. pharmacéutical |
’ formulation to disintegrate under the conditions found in the géstro-intestinal'
| tract. Examples of disintegrating agents include one or more of wheat starch,
maize starch, potato starch, sodium starch glycolate, low-substituted
hydroxybropyl cellulose, alginic acid, cross-linked ponvinyIpyrroIidone,

. 25 . magnesium aluminium silicate and croscarmellose .sodium. Preferred
disintegrating agents are those which swell on the action of water thus causing
the ingredients in the pharmaceutical composition to be pushed apart and odt
into the aqueous disintegration medium. Preferred disintegrating agents
comprise one or more of croscarmellose sodium and sodium starch glycolate,

30 especially croscarmellose sodium.



granul ar conmponent of the pharmaceutical conposition. Preferably, the
disintegrating agent is present in an anount of |less than or 10 equal to

20% by Wt wa9sdopdi8s erably I ess than or equal to 15% by ferably
| ess than or equal to 10% by wt based on the total wei gh%B@ﬁ%m%ﬁ

pharmaceuti cal conposition. Preferabl the disintegrating agent is present
in anmount of.greater than or equal to 1% by w, nore preferably greater
than or equal to 5% by w, nost preferably greater than or equal to 7% by
wt based on 15 the total weight of the pharnaceutical conposition.

Pr ef er abBreferablypdhe afisintegrating agentiis presentidd dn aatduritoofdiessrthaarét i ng
agent in the g&@? | ar conponent_ of the pharmaceuti cal co osition is 20:1

to 2:1, eemal t 257 by more preferably leﬁs*stha&er eausl {o 20% byqwt;-eveno

per cont” BySlRHaiIapH] B3 il £EBRBAERS 10y e B e LR AR E b BARAES ot T
the granhé zphamapeuﬁﬁl comnvsﬁmr @tvéte@olft the dlsnﬁtegn@m ageiﬁtemirbsent
approxi mately nost prefe 1to 1: According to a

3:1 to
pr ef ebr ed@na@posnt of aaeqiereﬂm o ealt Po‘lr}) ;hyowt dﬂgreaprqiﬁ@ahlwseeﬁteeman
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and di si ryrsmaﬂbomhénﬂoltthbhﬂfmwﬁ’rﬁl@bﬁtﬁqs;tndrhe phar naceutlcal 30
conposi tion conpri ses a granul ar conponent conprising a plurality of nelt

granul es of a nolten sugar al cohol incorporating a NSAJD salt and. a

Vo 206! GT8iRE0BETeDbleltnl, FuSREIS BERttr AT Aok SPRBCFE o o
(al t hpuglequal té 2096 by i, "hess préferably fess terdbr el ke 1606 b?let? rAyst pi ent

I ncorporated in the ranul ar conponent. Alternatively, the granular

conponentprefeyakiyiess tham @rieauahto 0% hyewt basedron dke éofel t efthe
optional | e . consi st
cbsent | aRpToRCplAGH Wimnddifdt. st} o Hiofitre BBGHCR, pas8RYin
amount of greater than or equal to 1% by wt, more preferably greater-than-or
equal to §% by wt, most preferably greater than or equal to 7% by wt based on
15 '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 éomposition is 20:1 to 2:1, more
preferably 15:1 to 5:1, most preferably 12:1 to 7:1.

20
Suitably, when the granular component includes a disintegrating ‘agent, the_
percent by weight ratio of the sugar alcohol to the disintegrating agent in the
granular component is preferébly 5:1 to 1:5, most preferably approximately 3:1
to 1:3, most preferably 2:1 to 1:2.

25 .
‘ According to a preferred aspect, the present invention provides a
pharmaceutical composition comprising a granular component comprising a
plurality of solidified melt granules of a sugar alcohol and incorporating an
~ NSAID salt and disintegrant contained therein. Preferably, the pharmaceutical
30 composition comprises a granular component comprising a plurality of melt

granules of a molten sugar alcohol incorporating a NSAID sait and a

disintegrating agent uniformly dispersed therein. Preferably, croscarmellose



.conponent) a. sugar alcohol, NSAID salt and a disintegrating agent or it
may consist essentially of a sugar alcohol, a NSAID salt, a disintegrating
agent, a [ nd optionally a surfactant. Thus, the diluent and.

opt i onal ‘gﬁrzbdg@{lélﬁg may be conbined with the disintegr BAT/CBREROYE ¢ and
nol ten sugar al cohol. 10 Preferably, the granules conprise a single

conti nuous anor phous phase of the sugar al cohol. Mre preferably, the
pharmaceutical conposition is in the form of a solid dosage formfor oral
adm ni stration. Even nore preferably, the pharnmaceutical conposition is in
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proportlon of a. water-soluble or water-inso npr essi uent .
Sui t &bl emaptcansisi| edsentially lafclhe. geaater than DBY bhyeweighdr of theugharmdasucr ose,
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ot her things, as a 0 l"uent. Lactose, sodiumw<citrate and
pot assi uliluent madeoptienallyra istufaatanf. Phas,ctheediluext caands optibhal sulfactant s.

Sui t abl e_wat er - i ns.ol ybl. Il uent material,.s i nclude cellul ose, derivatives 30
(such asM@y i’?cﬁq"&'{‘ﬁal"Y'ﬁbg@e‘ﬂ?'ﬂ&%@t' %‘@I‘?%‘ﬁ@qﬁ\?&ﬁqﬂ a!f}?i\o of (such as
pre-;el atinised starch), dicalcium phosphate, ticalcium phosphate, calcium

sul phat e, cal cium carbonate. Mcrocrystalline cellulose and dical ci um WO
2006/ 01 Rreferably, (2 getiudess 0amprise ardingle icantinuous pmeirphousiphaseof thesol ubl e

diluents. In har maceutical, , conpqgsition adapted tq.di sperse jn water
ori ot uga ARl oz, Preferabiy, e Rhamaseyical Gargperltion it I fhegtommy or
exanpl e arpatéblﬂ)%bségghfoﬂﬁ foroBral UdthinistraBibR! #leh thidrprérédably, el ght based
on the total weilght the conposition, )
pharmaceutical composition is in the form of a tablet, most preferably a
15 compressed tablet, especially a compressed tablet compbsitioh 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
20 additional excipients.

For example, the pharmaceutical composition may comprise a proportion of a
-water-soluble or water-insoluble compressible diluent. Suitable water-soluble
diluent materials include sugars (such as sucrose, fructose, Iactdse, dextfose),
25 cyblodextrin, maltodextrin and salts of organic acids (e.g. sodium.citrate and
potassium citrate). The sugar alcohol present in the solidified melt granules
may function, amongst other things, as a water soluble diluent. Lactosé,
sodium citrate and potassium citrate are particularly preferred water-seluble
diluents. Suitable water-insoluble diluent materials include cellulose derivatives
30 (such as microcrystalline cellulose) starch and derivatives thereof (such as pre-
| gelatinised starch), dicalcium phosphate, tricalcium phosphate, calcium
sulphate, calcium carbonate.  Microcrystalline cellulose and dicalcium



5 in order to achieve the desired dispersing properties. Preferably, when
the -.pharnmaceutical conpositionis in the formof a solid dosage formfor

oral admwu Sfok@idie (i.e. a conpressed tablet), the dil form
greater than 30% by wei ght of the pharnmaceuti cal corrposil,l /EBQ%%O%% 25%

ww, as it adds to the costs of the;gonposition and to production costs.
Thus, to lo minimse costs it may be preferred that the diluent is added to
the pharmaceutical conposition in an anount of 0-20% by wei ght of the
pharmaceutical conposition, nore preferably 0-10%ww. |f present, it nay be
pr ef er ablphosgpbatet @ren peefeeed water linsobley dwl/eegﬂst bimea phatrheceutical wei ght

f h h f .0.1-20%
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conponent and/or Tt resent. as an extra-granul ar conponent.
Prefer abIQrefarauycﬁ-no%ww/wbmethl hasedomthe/totall weigbt oftheitompositidndi cal ci um

h hat e t hi t I t. . 20 Th
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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
15  preferably 1-15% ww and most preferably 4-15% byv weight of the
pharmaceutical composition. The diluent may form part of the granular
‘cbmponent and/or it may be present as an extra-granular component.
Préferably, the diluent, especially microcrystalline cellulose and didalcium
phosphate, are present within an extra-granular component. |
20 '
The pharmaceutical composition, particularly the granular component, méy
also include a surfactant, in an amount appropriate to the propertiés of the
surfactant, preferably 0.05-10% by weight based on the total weight of the
~ pharmaceutical composition. Preferred surfactants are sodium lauryl sulphate
25 and poloxamer. They may be used to an extent of 0.05-8% by weight
- (preferably 0.1-5% by weight, more preferably 0.2-2% by weight) based on the
total weight of the pharmaceutical composition.

The melt granules in the granular composition preferably have a mean particle
30 size in the range 10-2000um, more preferably 50-1000um and most preferably
100-400um. Valuable results are achieved when the bulk density of the melt
granules is in the range 0.1-1 gml”, more preferably 0.3-0.6gml™".  Further



In a pharmaceutical conposition according to the present invention, it is s
preferred that the granul ar conponent conprising the plurality of nelt

granul es ,,~i Lned with an extra-granul ar conmponent. Preferably the
phar rraceﬁ?égqﬁﬁglg%posi tion conprises a granul ar conponBhl/GBROGRA0IT it of

60-99.95% nore preferably 70-99.9%phy weight, especially 75-99. 9% by

wei ght, particularly 80-99. 9% by vve% ht of the pharmaceutical conposition
and 0.05 io 40% extra-granul ar conponent, preferably 0.1-30% especially
0.1-25% particularly 0.1-20% by wei ght of the pharnaceutical conposition.

The ext r greféraed propertisd @ne obtained wheathe tapped defsinissin theoapgea.gd in the
phar maceuti cal, conposition which are, not contained in the solidified nelt

l >
i's granu@demiTHaoremyetesably Q40 @Mlthe nelt granul es sinul taneously or at
sequential stages in the process to prepare unit dosages. A particul ar
advant age of the present invention is preferably that all the ingredients of

the extaadphBrnateGiivar Boripositich eRebidigg tol the PieséahtafventioroPaent at
the same tine and also there does not have to be significant processing of

the 20 iprgfersed that the grarulaxcompgnentigomprising the:plurality of mejt graniles ng with
th | ar, . t. The ph i it i cal | i
o £8P BRARGI Fh siaranaEh RGO RERL R HEEY Wbt haSuibafont  and
it My EsnpOSHbRSESHAPHIE at gRintaT é&n?&ﬁ'eﬁtxtrf aAngamdUNRIof B0, | S

suitably distributed evenly throughout the tablet. 25 A'preferred
phar nacemore apreferghly i 7099.9% thye weigbtntespacially i ¢6-9%8%r | by sweights0- 99. 5%

ncor por ARG AG oo 3% S O e of ing WERERAbe el EBnippsiiah oo 85 Lol oht o

non-35§ erm%alem%ranmdra@aﬁipah&ngr _eéfe%bmos@%- 49%/9@1%uf-m'1623»)6?r

conponent . by wei ght of the conposition. 2006/ 016125 PCI/ GB2005/003077 21
Pr ef er abparticulady th20% byweight of she pbamaceutical gampositiohcki ng agent. As used
in this specification, the term"w cking agent' refers to any excipient that
forms capillary pathways within a conpact, such as a tablet, such that when

the - The extra-granular component comprises the ingredients incorporated in the

| pharmaceutical composition which are not contained in the solidified melt

15 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

exti'a-granular component are combined with the granular component at the

same time and also there does not have to be significant processing of the

20 ingredients in the extra-granular cqmbonent prior to combining with the

granular component. The pharmaceutical composition typically cohpﬁses a

uniform mixture of granular component and extra-granular component, and it

may be compressed into tablets so the extra-granular component is suitably
distributed evenly throughout the tablet.

25
A preferred pharmaceutical composition of the present invention comprises:
a) 60-99.5% granular component by weight of the composition, said
granular component incorporating 0.005-1 parts by weight disintegrant
30 per part by weight of non-steroidal anti-inflammatory drug; and

b) 0.05-40% extra-granular component by weight of the composition.



5 conpact is placed in an aqueous environnent liquid is drawn through the
pat hways by capillary action, disintegration of the conpact occurs as

i nt er part hfgthalB14199ds are ruptured by the ingress of l'ﬁ@iﬂnn(ﬂﬁmﬁhﬁking
agent is insoluble in water. The wi cking agent may be. present

granul ar conponent and/or the extra-gnanul ar conponent. Preferably, the

w cking agent 1o is present in the extra-granular conponent. Mbst

preferably, the wicking agent is present only in the extra-granular
conponent. By "insoluble in water”, we nean that nore than 10,000 m of
water is required to produce a solution of 1 gramof solid at a tenperature
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PCT/ GB2005RIESBHEONY In th pXR-ILanHIaRComPeRERE e, sodi um bi car bonat e,

pot assi um carbonate, nagnesi um carbonate, cal cium carbonate, PTFE powder,
sodiumsilicate, potassiumsilicate, nmagnesiumsilicate and cal cium
silicate. Byr‘mfsehxmem Waéef’,swamm"rﬁtatrmm‘e thanptQ,808 mitof wdtesissreqbired pot at o
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pro tce' a Solution of 1 gram of solid at a temperature in’ the range of 15-

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

20 salt uniformly contained therein combined with an extra-granular component
comprising a wicking agent as defined herein. Preferably, the granular
component further comprises a disintegrant.

Suitably, the wicking agent is present in an amount of 0.1-15% by weight
25 (preferably 0.1-8% by weight, preferably 0.1-5% by weight, more preferably
0.2-3% by weight) based on the total weight of the pharmaceutical
composition. Said insoluble wicking agent is selected from inorganic materials,
starch materials, cellulose materials such as hydroxyethylcellulose (HEC),
hydroxypropylcellulose (HPC), hydroxypropylmethyl cellulose (HPMC), and
30 mixtures thereof. Preferably the inorganic material comprises silicon dioxide,
| PTFE powder, alkali metal silicates, alkaline earth metal silicates, alkali metal
carbonates and bicarbonates and alkaline earth metal carbonates. Examples



5 starch, tapioca starch and starch derivatives including nodified starches
such -as-pre-gelatinised starch. Mre preferably, the w cking agent

conpri se one of silicon dioxide and/or al kaljne earth neta
carbonatégaggé%ﬁgéglly cal ci um carbonate, talc, maize E?E«%ﬂméﬁﬂﬁ”7

pre-gel atini sed starch. Most prefer?ZI , the mncklng agent conprises
silicon dioxide. 10 Silicon dioxide I nsoluble in water and suitably has a
surface area greater than 50 n2g 1, nore preferably greater than 100 nRg
1', especially in the range 150-250 n2g 1. Most preferably the silicon

di oxi de jnglude! | sodhah s¢alrbonated| sadmnm bizarsariaté) ypotassium a cagsshaigr ticl e
size | ess than 50nm such as 5-4 , host 15 Ereferably anhydr ous 'col | oi dal
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based on the total weight t he pharmaceutical composition. The silicon
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phar nacqehstcahe ©P EHiedh diexide RrRi/6F élkhb(ne ébﬂh&hétﬁ%rﬁblﬁ%geeztﬁediﬁl@sem in
the extra-granular corrponent Further preferably, the silicon dioxide is

present G¢alciume eatbenatg: alale, amaize st@fﬁlbrﬂﬂd pr@-@@laﬁmssdt stgrch. Mast nore

pr ef er ab| 2% ht qQf the. C conmposi tion. WO
2006/ Olfﬂ'ége P@W &%M coﬁ%?gﬁ@'ﬁ@i@"ﬂ ar maceut i cal conposition
conplg ses a granul ar conponent as defined herein and an extra-granul ar

conmponent. including silicon dioxide. It is surprising that the small.anmounts
of a wi cilicen dipxide isidnsalsbleiini water anddsuitablie hassa tsusfasef area greatarusi ng t he

SO R Pl P Ebh oo i b P 0 abbbly m BRPRRGEY T
150-250 m 2971, Most preferably the silicon dioxide is colloidal silicon dioxide
(especially havmg a mean particle size less than 50nm such as 5-40nm), most

© 15  preferably anhydrous colloidal silicon dioxide. The tapped density of the smcon
dioxide is preferably in the range 0.01-0.2gcm™.

Th'e'wi'cking agent, for example silicon dioxide, is preferably incorporated in the

~ composition to an extent of 0‘.0‘5-5.0'% by weight (preferably 0.1-3% by weight,

20 ‘more preferably 0.2-1% by weight) based on the total weight of the
pharmaceutical composition. ' |

The silicon dioxide may be ihcorporated in the melt granules. If silicon dioxide

is incorporated ih the melt granules, it is typically used to an extent of 0.1-1%,

. 25 more preferably 0.2-0.8% by weight based on the total weight" of
| phamaceutical bomposition.

- Preferably, the silicon dioxide is present in the extra-granular component.

Further preferably, the silicon dioxide is present in the extra-granular

30 component to an extent of 0.1-3%, more preferably 0.2-2% by weight of the
pharmaceutical composition.



stomach) leading to a high percentage of the NSAID being dissolved or
di spersed within a relatively short period. 1o The present invention

pref er abl wosmypkess t he use of a water-insol uble w cki n%cﬁ&ﬁ%os@%o#f' ned
herein, particularly silicon dioxide, in an extra-granular

conblned with a granul ar conponent as,4lefined herein in a- conpressed
conposition, said granular conponent conprising a plurality of solidified
melt granul es of a sugar al cohol having an NSAID salt and optionally 1s one
or nore excipients contained therein, wherein the w cking agent enhances

t he di spék preferred pmmnmqutlealsemnposmoouqonmﬂseo a@naouiar comfianenhas The
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to 10% preferanyO 1 to 5% of the wi cki ng agent, for exanple 0.1 to 5% of
silicon 20 dioxide by weight of the fornmulation. Optionally a |ubricant may
be mcordbnsatsenpmsmg tthabrlm rsmaihtammlntsmfpaamckmlg ageht suobrasaaﬂtconay be

|ncorpora ed | nul a nt and/ o in t extra-
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15 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 uniforrnly
dispersed therethrough. The composition preferably comprises 0.05 to 10%,
preferably 0.1 to 5% of the wicking agent, for example 0.1 to 5% of silicon
20 dioxide by weight of the formulation. | '

Optionally a lubricant may be incorporated in the pharmaceutical composition.
'The lubricant may be incorporated in the granular component and/or in the
extra-granular component. Preferably, the lubricant is incorporated in the extra-
25 granular component for mixing with the granular component. Conventional
lubricants for ibuprofen tablets may be used for example stearic acid, sodium’
lauryl sulphate, polyethylene glycol, hydrogenated vegetable oil, sodium
stearyl fumarate, magnesium stearate or calcium stearate. These may be
present in an amount from 0.05 to 5% by weight, preferably 0.1 to 3.0% by
30 weight based on the total weight of the pharmaceutical composition.



present invention as desired, although it will be appreciated that a prine
| 0 advantage of the present invention is that the nunber of excipients

necessar i eve a quickly disintegrating dosage r such_as a
conpressedoggﬁﬁgﬁ?pmdth good di ssol ution characteristic%éﬁgghpﬁﬁﬁ@VY The
present invention also provides a fogppulation conprising a NSAID drug 15
and at | east one further pharnmacologically active ingredi ent and/ or
enhancing agent. The further pharnaceutically active ingredient my be
present in the granular conponent or in the extra-granul ar conponent.
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The present invention also provides a formulation comprising a NSAID drug
- 15 and at least one further pharmacologically active ingredient and/for enhancing
| agent. The further pharmaceutically active ingredient may be present in the
granular component or in tﬁe extra-granular component.  Formulations
comprising an additional pharmaceUtically active ingredient and/or enhancing :
agent can be provided in any form suitable for patient consumption but are
20 preferably provided in the form of a tablet.

Thus, for example, the dosage fo}m may include any other ingredient
commonly used in a compbsition useful to treat pain, inflammation and/or
fever, for example caffeine or another xanthine derivative, another analgesic,

25 for example codeine, a skeletal muscle relaxant: an antihistamine (e.gf
acrivastine, astemizole, azatadine, azelastine, bromodiphenhydramine,
brompheniramine, carbinoxamine, cetirizine, chlorpheniramine,
cyproheptadine, dexbromopheniramine, dexchloropheniramine,

~ diphenhydramine, ebastine, ketotifen, .lodoxamide, loratidine, levocabastine,
30 mequitazine, oxatomide, phenindamine, phenyltoloxamine, pyrilamine,
setastine, tazifylline, temelastine, terfenidine, tripelennamine or triprolidine
(preferably non-sedating antihistamines are employed)); a decongestant (e.g.
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the nelt granules or in the extra-granul ar conponent which is conbined with
the nelt granule prior to fornulation into a conpressed tablet.. Preferably,

the 1o ne do not include paracetanol. Referen be made to
M VS andb{ %‘r"&ﬁ@s‘%ﬁi ans Desk Reference for guidelines a]g&/g%éoog/ﬁﬁo%l e

dosage. It is generally expected that2 such other active ingredients wll
formO0.1-50% ww of the formulation, f50r exanpl e 5-25% ww. 15 The ratio of
NSAID salt to the further pharmacol ogically active ingredient or

ingredients will depend on the proportion of the NSAID salt in the dosage

form  Thpseudbmphedring, ophehylpdararnpianinet handr uphenyleplaind)e @xpeough to fal
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drugs sucbulphafd uamd pterpin, hydrate)r aan oanfi-ubéekl istahding o ahtagdmist ée.g.

phar macol ogi cal |y active ingredient may suitably be 10:1 to 1:10,
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active ingredient or ingredients is present in the granular conponent of
the formulation it is typically conbined with the sugar al cohol and NSAID

salt in tBaclyextrd aiiti&eéngr“éﬂliérﬁﬁlahﬂlorthanbmng%ﬂts mhﬁbehneélpdratéd el t at
| east the sugar al cohol. A liquid is forned. e further pharmacol ogically

active i nthecmedrgrapules gy bythe,extrargianitlas comppaest whighoisueerebwed; with he
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General ly, the WO 2006/ 016125 PCT/ GB2005/ 003077 26 further

phar macol 88d éhe RhysioiansDegk Refew@nce er ghidelines @sstona suitablg; dpsageneltt i ng
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sugar  al eptivel fomhulatiohefdr@xampiée 6:R6% WML active. |f the further _
phar macol ogically active 5 ingredient or ingredients has a nelting point

hi gher than that of the sugar alcohol it is inti mately'-m"xe'd wi th the sugar

al conpl 1 fnkNGti8" G NSAID 4IP 5 tid flither 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 ibubrofen, the ratio of NSAID salt to further pharmacologically acfiye

‘20 ingredient or ingredients may preferably be in the range 1:5 to 1:25,' more
preferably 1:6 to 1:20. For relatively low dose drugs such as ﬂurbiprofen, the
ratio of NSAID salt to further pharmacologically active ingredient may suitably
be 10:1 to 1:10, preferably 1:4 to 4:1 parts by weig‘ht.

25  If the further pharmacologically active ingredient or ingredients is present in the
granular component of the formulation it is typically combined with the sugar
alcohol and NSAID salt in the solid state. Typically, the mixture is then heated
‘to‘ melt at least the sugar alcohol. A liquid is formed. The further
pharmacologically active ingredient or ingredients may be soluble or insoluble

30 in the molten sugar alcohol, accordingly, a solution or a dispersion of the

| further pharmacologically active ingredient or ingredients within the liquid sugar
alcohol melt is produced on melt-extruding the combination. Genérally, the



and is present as a uniform or honogeneous solid solution or dispersion in
the solidified sugar alcohol nelt. The liquid nelt is cooled until
SO|IdIfIQqua1%)ha formed. As the mixture cools, it beconmes nore viscous:
The nixture 181231 | owed to cool by nethods her ei naf t ePCHEBREORNnti| a
solid is produced The nel t granule§ may be formed before, during or after
t he sugar al cohol solidifies. Thus, as used in relation to this aspect of
the invention, "solidified nelt 15 granul es" neans granul es formed by
conbi ning the sugar al cohol and NSAID salt in solid state with a further
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al cohol, cooling and formng the mxture into solidified nelt granules.
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preferre 3 of (98-1Q0% . t he
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actiye Ialwwéu e tcodl Uynsfemb@héreaﬁuh@ &s&ﬁeﬂgﬁﬁfﬁa sdiidr \I?\Oﬁfod%éﬁer red melt
granul es consi st essentially of a sugar al cohol, a NSAID 2006/ 016125
PCT/ GB200Be goelb granulessnay be femmest befose ntltng gircaltery thec sugar aleghebii ent or
|ngred|e§&@ §.d|5|ntegrant and a surfactant. A further preferred granul ar
conmponen g)fﬁe 'sts essentially a sugar alcohol, a NSAID salt, further

phar macol ogi cal Iy active ingredient or ingredients, a disintegrant a

surfactant and a dil uent.
Thus, as used in relation to this aspect of the invention, solldlﬁed melt

15 granules” means granules formed by combining the sugar alcohol and NSAID
salt in solid state with a further phammacologically active ingredient or
ingredients, melting the sugar alcohol, cooling and forming the mixture into
solidified melt granules. Alternatively, the further pharmacologically active
ingredient or ingrediénts may be mixed with the sugar alcohol once molten. |

20 | . |

' The further pharmacologically active ihgredient or ingredients méy be the sole

ingredient incorporated within the sugar alcohol melt granules including the

.NSAID salt or it may be combined with a disintégrant and/or a diluent and

optionally a surfactant and other tabletting excipients. Accordingly, in one

25 preferred embodiment, the granules may comprise greater than 80% w_/w of
the NSAID salt and further pharmacologically active ingredient or ingredients.
Preferred melt .granules comprise a sugar alcohol, a NSAID salt, further
pharmacologically active ingredient or ingredients, a disintegrant and optionally
a surfactant and/or a diluent. Further preferred melt granules consist

30 essentially of (98-100% w/w) the combination of a sugar alcohol, a NSAID salt,

| further pharmacologically active ingredient or ingredients and a disintegrant.
Further preferred melt granules consist essentially of a sugar alcohol, a NSA!D



5 A preferred pharmaceutical conposition, especially a conpressed tabl et
conposition, conprises an intimate mxture of: a) a granular conponent
conprisin ty of solidified nelt granules o] oho
|ncorpora?ﬁ%gﬁdﬂﬁ%% D salt unifornmy contained thereln ;%ﬁﬁi%§g@°%%$to 5. 0%
by wei ght of an insol uble w cking ageg; based on the total wei ght of the
phar maceuti cal conposition. 15 A further preferred pharnaceuti cal
conposition, especially a conpressed tablet conposition, conprises an
intimate m xture of: a) a granul ar conponent conprising a plurality of

sol i di fi eshltpdlrthey phatmacolagically ac&mgmgradienhor ingredienis aa| digintegigAt D sal t

o e neas Ruictanth Sl SlsEAE St ShboRh it il ' "
phar macey hﬁ@ér QRGBS % 'NE‘AIDZQaE)r ﬁ%bﬁ?h&mééolg@&%ﬂ?r&’dﬂlva%gfé?jleﬁtgﬁren N

i nsol ubl e w agént 1's present wt an ul a Mor e

pr ef erablmgreuimtsmdismﬂegramtpd{sudaetgahand adifpenktes silicon di oxi de 30 In a
further preferred pharmaceutical conposition, for exanple a conpressed
tabl e, there is provided an intimate nixture of: WD 2006/ 016125
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pr ef er ablgonapositiom rcdnsprisesaan intinvale mixtuse of:egrant, preferably croscar mel | ose
sodi um wherein the sugar alcohol is present in an amount of 1 to 30% by
wei ght of the 5 granul ar conponent, the NSAID salt is present in an anount

oresent i) ar SrasifieP BpmiponkRE ARSI a BUFBRY R sofidiferf i CORRIRE, | °
10 of a sugar alcohol incorporating a NSAID salt 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.

15
| A further preferred pharmaceutical composition, especially a compressed
tablet composition, comprises an intimate mixture of:
- a) a granular component comprising a pIuraIity‘ of solidified melt granules
20 of a sugar alcohol incorporating a NSAID salt and a disintegrant
uniformly dispersed therein; and
b) 0.05 to 5% by weight of an insoluble wicking agent based on the total
weight of the pharmaceutical composition.
25

Preferably, as mentioned herein, the insoluble wicking agent is present within
an extra-granular component. More preferably, the insoluble wicking agent
comprises silicon dioxide.

30 In a further preferred pharmaceutical composition, for example a compressed
tablet, there is provided an intimate mixture of:



b) 0.05 to 5.0% by weight silicon dioxide based on the total weight of the
10 pharmaceutical conposition; and optionally c¢) a |ubricating agent and/ or
a diluent. In a further preferred pharnaceutical conposition, for exanple a
conpr esseY0 200881¢123 ot there is provided an intimate nP&PGB2OSEMYNTsing: a)
60 to 99% by weight, preferably 70 tq 99% by weight, nore preferably 85 to
99% by wei ght based on the total wei of the pharnmaceut.ical conposition
of a granul ar conponent conprising: 20 a plurality of solidified nelt

granul es of a sugar al cohol incorporating a NSAID salt, preferably sodium

or pot asg‘y um iabgﬁam aorgﬂéﬁé{tr&mﬁs{mg gaﬂdréﬂ?} oPR8lidified it g‘gﬁwe@i formy
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) a lubricating agent and./orla diluent.

In a further preferred pharmaceutical composition, for examplé-é compressed. -
15 tablet, there is provided an intimate mixture comprising: | |

a) 60 to 99% by weight, preferably 70 to 99% by weight, more preferably
' 85 to 99% by weight based on the total weight of the pharmacéutipal ,
composition ofa granular component compi'ising: |

20
' a plurality of solidified melt granules of a sugar alcohol ihcorpprating a
NSAID salt, preferably sodium or potassium ibuprofen,--é disintegrant
~ and optionally a diluent uniformly dispersed therein, said sugar alqohol
being present in an amount of 1 to 30% by weight of the granular
25 component, said NSAID salt being present in an amount of 60 to 95%

by weight of the granular component, said disintegrant being present in
an amount of 1 to 25% by weight of the granlular component and said '
diluent being present in an amount of 0 to 20% by weight of the granular
component. |

30



Al'ternatively or additionally, the 'pharmaceutical conposition, especially
the 15 extra-granul ar conponent, further conprises 0.1 to 25% by wei ght,

nore  pre(Rs adbyictd © 15% by wt based on the total weighf .?/EBE g/003077
pharmaceutical. conposition of one or nore diluents as dC I'ned her el

especially a diluent selected frommygrocrystalline cellulose or di cal cium
phosphate. 20 Preferably, the sugar alcohol is selected fromD sorbitol or
xylitol, especially xylitol. A still further preferred pharmaceuti cal
conposition conprises an intimate mxture conprising: 25 a) 80 to 99% by
wei ght babkd ofl toH0% byaveight, giiefeMblyHdo&%rbgdﬂeightahore:prqﬁmabiy pito of a

Ay Tor or D sdbth (or weiBE kel iy thettolR Wit of el Pherdposuicel
preferably SOdﬁgﬁﬂg't%t‘g?’uﬂﬁéﬁ#ﬁ”ﬁ%@%ﬁt%8§1P?Lm‘fgr ant, preferably

sodi um croscar 0ose so erdin, wherein: WO
2006/ 016125 PCT/ GB2005/ 003077 30 (i) the xylitol or D-sorbitol is present

[ t % b . j ght- b d t he tot
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phar maceutlcal nposi tion I si ntegra |s present in an

anount of 5 'to 15% by wei ght based on the total  wei ght of the
phar maceuti cal

omosi t b to 20% t of an
D oo AR ataligon chkaBagsisah ortnasich,  Sobedelicy e esire aniar
i nsol ubl e i he total
wei gt of CPBORGAL 3R inERASE' G Yo 524 By Siciblitiase 8h Hhe PRI of
especi@l | thesphamaceuticdl composition of one or more Iubncants as defined herein,
especially a lubricant selected from ‘stear_ic'acid or a salt thereof i.e. sodium

stearate or magnesium stearate.

Alternatively or additionally, the ‘pharmaceutical composition, especially the

15 éxtra-granular component, further comprises 0.1 to 25% by weight, more
preferably 4 to 15% by wt based on the total weight of the pharmaceutical.
composition of one or more diluents as defined herein, especially a diluent
selected from ‘microcrystalline cellulose or dicalcium phosphate.

20 Preferably, the sugar alcohol is selected from D-sorbitol or xylitol, especially
xylitol.

A still further preferred pharmaceutical composition comprises an intimate
mixture comprising:

25 _
a) 80 to 99% by weight based on the total weight of the pharmaceutical
composition of a granular comment comprising:
a plurality of solidified melt granules of xylitol or D-sorbitol, incorporating
30 an NSAID alkali metal salt, preferably sodium or potassium ibuprofen,

and a disintegrant, preferably sodium croscarmellose sodium, uniformly
contained therein, wherein:



salt thereof, based on the total weight of the composition; and 20 (vi) 1 to
15% by weight of a diluent, especially mcrocrystalline «cellulose or

dicalciu , based on the total weight of the Y

Prefer abwaﬁﬁ’ﬁr‘@ of conponents (i) to (vi) being gr e‘g‘?@ﬁ?‘%}ﬂ%% by
wei ght 25 of the conposition. Mst I%eferabl y, the granul ar conponent
consists essentially of (i.e. greate than 98% by wt of the granul ar
conmponent) of xylitol or D-sorbitol, sodium ibuprofen and croscarnell ose
sodium 30 NSAID salts and derivatives thereof are primarily
anti-inflammatory, analgesic and anti-pyretic agents but have al so been
proposed for other therapeutic WO 2006/016125 PCT/ GB2005/ 003077 31 uses,

i ncl udi ng t he(i} r eat nthe: xylitol psD-sachitohis present iBsan aprauntiofd nt5% byhei ner' s

therefor e i nd cat co WEOGeBeFRl AL BeCTolL bSGneLFF Wn  plgffiecdlticdle (o
whi ch  cycl ooxygenasgormpbsiibhor s are effective, including rheunatoid

arthritis, 5 osteoarthritis, ankylosing spondylitis, seronegative -
art hrpat hi esfii)per i athei NSAAP allkal mretal salhisipeasent in anuamoyniaf &0 torhey may

dental pai . dysrenot)OREwelptE bashEoh iR 1ol WEIHE o ng BReRRaOsicRl sci o
pai n, backache, neurgdmpésifiofaid nuscul oskel etal pain or the pain or

di sconfort associated wth the followi ng: 10 respi r‘a.t.o:iy i nfections, colds
or influenza, (iijout othendisintegrast ismreeem.mmmmoungow to 11580 byrweight pect of

the present invention there s vid has maceut i.cal conposition
according to the pregﬁﬁdepﬂ\}bﬁttsf?i W%&%@fe“ﬁngﬁ%@aﬁ%ﬁﬁhﬁﬂ?‘%ﬁﬁ'ﬁai n and/ or
i nfl pgrmati on and/ or fgyer. Furthernore, the invention.15 also provides a

met hod of treating pain and/or inflammtion and/or fever conprising the
adm ni stration of a conposition according to the present. invention to a

mermel LB 18 th BBREBY werbl or AR AR o it RSkt BRTHRIngT © knovn to
(iv) 0.1 to 3% by weight of an insoluble wicking agent, especially.
15 : silicon dioxide, based on the total weight of the composition;

(v)  0.05 to 5% by weight of a Iubric;ant, especially steari_c acid or a
salt thereof, based on the total weight of the composifipn; and

20 (vij 1 to 15% by weight of a diluent, especially microcryétalline
cellulose or dicalcium phosphate, based on the total weight of the
composition. ’

~ Preferably, the sum of components (i) to (vi) being greater than 99% by weight
25  of the composition.

Most preferably, the granular component consists essentially of (i.e. greater
-than 98% by wt of the granular component) of: xylitol or D-sorbitol, sodium
'ibuprofen and croscarmellose sodium. '

30
NSAID salts and derivatives thereof are primarily anti-inflammatory, analgesic
and anti-pyretic agents but have also been proposed for other th'erapeutic



.20 NSAID. For exanple, they may conprise the NSAID to an extent of 5ng,
10ng, 12.5ny, 25ny, 50ng, 100ny, 150ngy, 200ngy, 250ngy, 300ngy, 350ny, 400ng,

500ng, 60WM2ed16399 0. Where derivatives are enpl oyed, hﬁﬁfﬁﬁaﬁk%“&P?

preci se unit dosages are chosen to give the equival ent 0ses 'given
above. For the treatments described hg ﬁEIn t he maxi num daily 25 dose of

| buprofen is generally 3200 ng. A single unit daily dose nay be 100
Preferred unit doses are in the range 100-400 ngy, nore preferably 100- 300
ng and especially 200 ng ibuprofen. The maxinum daily dose of flurbiprofen

i s gener alibgs,30€luding thestieamhenum peribaoatatdboniedoss] . gruritus arfet Afzbeiraersini t
doses are inther nge 12. ¢ﬂg nor e, pr ef bly 25-100 ng 30 and
especi al | §is§858y fT 'Eﬁrﬂ'faéﬁl’t' e CREWPOSIONG @edﬁ%s% iMsNdieRn are; -
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doses are I n the range 2 re pre erab

2006/ 01618&|6W@%@§5/ iARBAGE & eeffectivel | mcﬂlﬁﬂnQ5Qh€Unmdo>@thnti§he
maxi mum dai | y gse of ketoprofen |s_ general |y 200 . A single unit dose

Ty bed 2508ig0aRNETs: ABkylosing Sposekitis; Seronegatie; ahiopathienopatArtingaE

r ef er abl t he

Bh arnace umsé qu @ogﬁgﬁj tlg%ﬁ? mjﬁlj'é%/ he qunn? )E? ‘S%D%% ﬁ%gg d getﬁ% qfee%&%ni{ of

adni ni st r ppsteperafive pain! pestpartuny phin, dentdl Qe dyirmensrReea thegdahep! i or to
ingestion or adapted to disintegrate in the nput Pr ef erably, the unit dose

i's adapt BUgREING, c|ThgYMAtife PRENI DNYSEUlan nPaiRe baefaghe, omeuralgia and/or

2 oat fent MichRBkeleialn ot 0¥ i Brisifctiott ab Sk i Mie BUMRG, 01 o1

chewabh e teupiratery infebions vokiy or ihfliendanigoater miorengstiffinebest preferably, the
unit dose is in the form of a conpressed tablet, especially a

non- ef f ervescent conpressed tablet. 15 Thus, accordlng to a further
Porpr | o, nACaogy B RS Hspelt 378 ket i nflon HERE 56 vibed' !
pharmaceutical composition according to the present invention for use in the
~ treatment of pain and/or inflammation and/or fever. Furthermore, the invention
15 " also provides a method of treating pain and/or inflammation and/or fever
comprising the administration of a composition according to the present
'invention to a mammal in need thereof.

| Unit dosages for effective therapy are known to those skilled in the art for each
20 'NSAID. For example, they may comprisé the NSAID to an extent of 5mg,
10mg, 12.5mg, 25mg, 50mg, 1 OOrhg, 150mg, 200mg, 250mg, 300mg, 350mg,

| 400mg, 500mg, 600mg and 800mg. Where derivatives are empioyed,
‘normally the precise unit dosages are chosen to give the equivalent NSAID

~ doses given above. For thé treatments described herein the maximum daily
25 dose of ibuprofen is generally‘3200 mg. A single unit daily dose may be 100
mg. Preferred unit doses are in the range 100-400 mg, more preferably 100-

300 mg and especially 200 mg ibuprofen. The maximum daily dose of
flurbiprofen is generally 300 mg. A single unit dose may be 12.5 mg.
Preferred unit doses are in the range 12.5-150 mg, more preferably 25-100 mg

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



herein. Al though, the conpressed tablet may be swall owed or dispersed in

wat er prior to admnistration, preferably the conpressed tablet is swall owed
20 and a$985&&ﬂﬁ Eelease the NSAID salt in the stomach_qr gastro-intestinal
tract. The present invention also provides a process fBFTVGBIHIOHIt he

phar maceuti cal conposition of the pre ent invention conprising the steps of.
25 a) formng a nelt m xture conprisitig said nolten sugar al coho

i ncorporating said NSAID salt therein, optionally with one or nore
additional excipients that may be present in the granules; and b) form ng

the melt e%})ééiun 2202605 Alg AaproxenETlie aiddimuns daily @o¥e® GfOkKdprfd? s
PCT/ GB2005/ 003077 33 Preferably, step (a) takengjace in a nmelt extruder.

Pr ef er ablggnerally206omgb)A single uait doge may ke 28 rogolfrefarted unitrdasesareli f i ed

Gormponent (ih 808P #4700 dieh eaPlsFEpY 27 ot Al ey sl e °
present ikatdppsfenc! i dified nelt granules are described above. Such conponents

i nclude but "are not limted to disintegrants, additional pharmaceutically
active agents, insoluble wcking agents, diluents and lubricants. io In the

process h resent inventign, the,.sugat gl cohol and NSAI.D_salt and any
DG £ ondirelerahip: BRphasmBEeltical composiionis indhe e bak gss 53 ok ad i n
t he "sol.i ; ' | é!hﬁ'e SWeh C ;ngﬂé' t he
addi ti ongfjﬁﬁ@%ﬁ%‘%ﬁé%?és?ngﬂéériﬁ‘ It gr ang‘INé%g' gahgyelgseéﬁatide t%blﬁhgtorrel t
m xt ur e - ingestion Kirragdapiéd tordisintegeaigdn the ouduth. Reeferaplyathe WBAdBse s t

Coe o weddagie S Rishen B RAETon i Bk BtiRt i AR deshbrpledhel v e Suc s
al copgl skt Plijerfglfﬁbcl) ,hPﬁgmitfqos@qg %mfaHéJvE?C'bgﬁ%ﬁé%%rﬁﬂﬁ'neﬁerfﬁ&%'ﬁt s.are added to

the melt mx mol ten sugar al c NSAI'D salt are al so within
the scope of the present invention. An especially preferred nethod invol ves

any. addi SubARe Unif e Relas PasiPieated RISE chelabe DB AR EESCRl < nen
mel ting fdimutatitis, trouches. Most preferably, the unit dose is in the form of a
‘éomp_ressed tablet, especially a non-effervescent cbmpressed tablet.
15 | |
‘Thus, according to a further preferred aspect, thé present invention provides a
‘compressed tablet comprising a pharmaceutical composition as defined
herein. Although, the compressed tablet may be swallowed or dispersed in -
water prior to administration, preferably the combressed tablet is swallowed
20  and adapted to release the NSAID salt 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:

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

b) forming the melt mixture into solidified melt granules.
30



al cohol . The granul ar conposition nmay be prepared in accordance with the
present 25 invention by a sinple cost-efficient manufacturing process on a

| arge scalygy 20050134 ations prepared froma pharmaceuti cai,cf/ggg Jobdo?®
according to the present invention have been found to be stablé on storage

and to have advantageous dissolutiongroperties. The formulation may be
tabletted without sticking or capping during the tabletting process to
provi de a dosage form 30 having suitable hardness properties conbined with
advant ageous disintegration properties. Furthernore, the poor taste
associ at eBreferably.estepi(a) taies placesnsd melif éxteudery Preferablydin step20) @hé@ 16125

PCT/ GB2005/ Q03077 34 T bove- .oned . Jed i
remborof e 8 sobleLErbr { BakdRRTal S5 S5k BRI aTamsed o ¢
vessel unfdtéla;}gg%aﬁi&%fg@ggg%@s_salt may then be added to the nolten nass

and t hor oug ewth to forma uniformmxture. Optional
addi tional excipients may be .-blended into the nelt m xture simultaneously

ppt 8:»%:@' ' '_q'@a%@%”n ﬁé"rtﬁtei&%ﬁéséthéﬁgF%wdéiéﬁghﬁf&#t“?@%f@eVi -
Such as. aPlesentif i SRR e glapflesBeftoachBel Attve, SUBR dUthpdlferdE
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heat ed together until said. sugar alcohol is fully nolten and any excipient

i sdurl\llnLSciA % 0y mldobmégsl ofitten gse_tsfenﬁimfentbn, the mﬁﬁghﬁtMNgma saltand al COEoI
an salt, and any additional excjpients which may be present in the
gr anul es, agy @dd@l!"\ah%mﬁiﬁr@)@?rt?.ﬁjmdqq%’em the Mtgfﬁﬂplﬁsemyal!ffwl?ﬁ%i%g first
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component(s) of the melt granules may be added to the melt mixture
comprising said molten sugar alcohol having said’ NSAID salt contained

15 therein. Processes in which one or more additional components are mixed
with the sugar alcohol 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 and NSAID salt are also within the scope of the
present invention. An especially preferred method involves combining the

20 sugar alcohol 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 thé present

25 invention by a simple cost-efficient manufacturing process on a Iafge scale.
Formulations prepared from a pharmaceutical composition according to thé
present invention have been found to be stable on storage and to have
advantageous dissolution properties. The formulation may be tabletted without
sticking or capping during the tabletting process to provide a dosage form

30 having suitable hardness properties combined with advantageous
disintegration properties. Furthermore, the poor taste associated with certain
NSAIDS is significantly improved.



molten and a uniformm xture is produced. The sugar al cohol and NSAID salt
and any addltlonal exci pients are extruded and the extrudate cool ed.

Pr ef er abl gar al cohol and NSAID salt and any additional excipients
are 25 eﬁ?ﬁ&@ l?lﬁ a twin screw extruder. The hot nass PEHERISRYPT he sugar
al cohol and NSAID salt and any additjonal conponent) extruded forns an

aggl onerated nass which may be col l ect®d and, if desired, mlled to form
granules. - 30 In a further nethod, after heat i ng or heat - ext r usi on t he
sugar al cohol and NSAID salt and any additional excipients nmay be cool ed by
feeding to a spray WO 2006/ 016125 PCT/ GB2005/ 003077 35 tower dryer in which
the nolten nass is sprayed into the path of a streamof cold air and the
dried solThe aheve-mentioned processthay be eperied outrin @ numbegofiwaysr Itonponent

1 cohol RGBS e 1Sgok eicptiol 18 RRNSE, B Skt Vessel Hithoanote {‘fns“%ﬁf nt.
Mel ti ng '@éa{?fséﬁrrﬁéfﬁ)é?%e %‘El@lﬁﬂ%"tﬁetﬁol@?%sﬁ%ﬂ@%rgbﬁm%nﬁﬁn

exanpl e, ng ina vessel to a tenperature above t |'ting point of
t he sagatthelbwwhoto fombya eniforos inuixture. aOptmmlemdenalcbxclplmt:bemayobdl ti ons of

pressure th r alco nelted at a te e be OWItS

nor mal ‘%‘tf{bﬁpnfh mé\?rfﬁ&ﬁ%ﬁn?m @PH?EI @r i[Seqyen .gée

stabilit h a I r ptlonal
nar ed- e’m? c%n@aﬁﬁﬁéﬂﬁ%ﬁcﬁg*%q@te 3 appith ﬁsfean‘fgy"“ﬁé %%%t%ﬁﬁ ft°8 any
conveni eraxamp’ne)er eooled. bekwhrdul m,ay ¢dﬁ|nhogdgrrotateeandadpwgtthlleecoaled mor e

qui ckly t ar al co? ol t alt hough this 15 rrulilt be bal anced by the
energy i Hﬁt to @ gammapu BgF'ﬁ‘é'FelsHE @sRyScreper harard/or adalli i ency, it is

genergal |y envisaged that the sugar alcohol will be heated to not nore than
50C, "preferably not nore than 30C, nost preferably 10-30C, above its

mel ting pwianfurther Ipeeq:essn#legsugmsalsohol mayibe combingd with tthe NS/ saltcohol and

NSAI D salt are extruded, enera l.y the extruder |s eat ed iven
temper at B8 AT, SAONED e XEPIRR o VALCl) ey, DesDpRENh e Jhe CraNHIESNGAL TR ool t by

the scr eWIs‘?ﬁ’t%l'é}Hr&tdllﬂ@nf, Antitfief MeattPlogétiler uitiPSailWigal Achol & fully
. molten. In yet a further process the sugar alcohol and the NSAID salt are
} 15  combined and heated together until said eugar alcohol is fuliy molten and any

| excipient is uniformly blended with the mixture. | ‘

In another method, the sugar alcohol and NSAID salt, and any additional
excipients which may be present in the granules, are fed into an extruder type

20 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 alcohol and NSAID salt
~and any additional excipients are extruded and the extrudate cooled.
Preferably, the sugar alcohol and NSAID salt and any additional excipients are

25 extruded in a twin screw extruder. The hot mass (comprising the sugar alcohol
~ and NSAID salt and any additional component) extruded forms an
agglomerated mass which may be collected and, if desired, milled to form

granules.

30 In a further method, after heating or heat-extrusion the sugar alcohol and
NSAID salt and any additional excipients may be cooled by feeding to a spray



mel ting the sugar al cohol thereby reducing its external applied tenperature
requi rement. Accordingly the extruder barrel nay be heated to a tenperature

25 | ess t@jadobBi¢i®d ting point of the sugar al cohol. For nor mal
mel ting point of xylitol is 95-97C, however under conditll)gir(@%g(#ogm}()%

force/pressure (such as nay be encountered in an extruder or simlar
processi ng device), the external applied heat necessary to nelt the xylitol
may be reduced significantly through the nechanical heat generated by the

i ntense m xing action within the 30 extruder. It is generally envisaged that
t he extr utbeverwdriyer rewhécht the molten masspisr sprayed rinto thespathhefna 3Tr€ahebbw t he

mel ting point  of e sugar cohol , referably in the range from 20C bel ow
the melti®Q) ﬁdﬁ@ﬂé HTe 3%%3§9@£ma§s&angﬁe 2006/ 016125 PCT/ GB2005/ 003077 36

to 50C above the nelting point of the drug, nore preferably from 10C bel ow
the nelting point of the sugar al cohol to 30C above its nelting point and

nmost  pr elneth®dIpyeparatioh esfptheagranulamcorponenty ¢hefsudat alooR6ICGsaheited: he
mel ting Boint of the sugar aLcohoL. Sone exhg;dfrs allow different zones to
be heat edUBde Rfiessurigsd ~eanditions, uthes sugarnhalconpt uday. bendveltednglerant ur es

Pref er abl §Gratte  BERM it rrRBR HAHHG bt NRUAR Ao °BE carfielt ol o1 o
exanpl e aactcrdinge®r kméwn raethodsainelliding fort example] heating ih e vessdaod) to

180C, nore preferably 90 to 170C, ,rmsé} preferably 110-to 150C tq nelt said
sugar al clemneratyre aliaye theometiing:peintehthe sugaralcelol o bpextsusiondn a ¢ nay

The. sugar eate kPR fgn Con AR, of theSSukt dhe. §B6E BiGRHRI Mal o81°; 07 Cc

such g5 bineltedt abXd rtefipurature belogaitsahomhal ,mélﬁn%epaml'_erhbn neaxtiuf Scr ew
extruder. 15 The sugar al cohol, NSAID salt and other optional excipients.

whi ch maytemperatuse dt determinedy by rihecstability pf dhe msltgn rauiges @lcohal andht ed

ext ruder kel i N [ | ] f..t hg sy al cohol
o et RATS'sal B ufier el HorbliBri rothd GreWet " Sgper 2L o
di vi ded ialcehel ma§’ ifdhealfsitd @by Zoneeénient mFémureA Genérally ethexhigHeer
arrangenment is disclosed in 20 |nternational patent application
PCT/ GB02/ thestesnperature, the more quickly the sugar alcohol will melt although this
15 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.

20 If the sugar alcohol and NSAID salt are extruded, generally the extruder is
' heated to a given temperature. In addition, the work on the sugar alcohol énd'
NSAID salt 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
25 less than the melting point of the sugar alcohol. For example, the normal
melting point of xylitol is 95-97°C, however under conditions of force/pressure
(such as may be encountered in an extruder or similar processing device), the
external applied heat nécessary to melt the xylitol may be reduced significantly
.through the mechanical heat generated by the intense mixing action within the
30 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



The extruder may al so have one or nore cooling zones. The cooling zones may
be necessary to renove the heat generated by the kneading action on the

mat eri al uded, particularly to ensure that th e is a good flow of
25 mat er |‘g§|2§l%{02&&%§1e extruder and out from the extruderP T/ﬁBéooﬁfﬂg:f"é?red
process according to the present inv§%tion, the extruder is provided with a
cooling zone and a heating zone. Further preferably, there is provided a
cooling zone at the inlet portion of the extruder so that the material 30
entering the extruder may be conveyed or transferred along the extruder to a

heat ed zw\eom: rabidve thehelfiag poirt .of the drug,anom prefeviabliefromai 6 beldw n t he
mat eri al extruded is carried away so that parti al mltll‘ldgl of the sugar
m;egll

WO 2006/0165 mva@sgbtt@/mmomrt%ﬁa‘%ﬁuabom#ﬁmelaaglmowua mest be

exct ruder Prefelbly 6 s Hfbsrafte JB) bR SC10'0 e 308 AR HRIEET ) 2one.
> Inaf bm%'ftﬁé%hgéféléoﬁélocgélﬁe éxeiders ancsmm’féieﬁt PoheiccHe Heatedtt an end
portion of the extruder at or adjacent the outlet. The extruded nmaterial nmay

be heat taidifierenttemperatwes inethexextrusiare Thess tegperatiigs candegheserer out | et
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cause the extrudatfe passing t hrough the outl et to be preferab ully
nol t en oAre bedtadhta ademperatureyimthiet F?mgemt@ﬂ@%@r mamtmeferably to uder may

or of or abily0RenEost Bieferdhiid OB S e Foeth B8 S BoBRo0 PG Bt Pet i s
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sugar alco prefer hin 10C on each he melting point of
t he sugarIOQItOO‘rﬁWC mereeprefewiy i140s18@°&b| yher sugarcalcaholhmay aleasbe one screw

a1 conol - Reafedl aly ' SuaiekiRg Yo Horiitie. pEsda8o 5L A BY didtehtyEing, g ng

paddl es §G€aﬁ'@bbﬁ@l|f f&@xgm‘pb ﬁi‘é\ﬁﬂﬁ\Léd{-ewléxtﬂ@jepref erred to prow de heli cal

SCIr ews at he inle portion to Convey ‘

15~ The sugar alcohol, 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 bafrel may be divided into different
heating zones as desired. A'. suitable extruder arrangement is disclosed in
- 20 Intemational patent application PCT/GB02/02556.

The extr'ude‘r,may also have one or more cooling zones. The cooiing zones
| may be necessary to remové the heat generated by the kneading action on the
~ material being extruded, partlcularly to ensure that there is a good flow of

'25 material into the extruder and out from the extruder

In a preferred process according to the present invention, the extruder is

" provided with a cooling zone and a heating zone. Further preferably, there is

| provided a cooling zone at the inlet portion of the extruder so that the material

30 entering the extruder may be conveyed or transferred along the extruder to a
heated zone. In the cooling zone, the internal heat generated within the
material being extruded is carried away so that partial melting of the sugar



the material away fromthe inlet. The material may be extruded in the
extruder barrel with screws and/or with paddles. It is preferred to use

nor e t hanwe®oes/Geigw shaft, for exanple a tw n-screw sh g se the
extrusion effect 25 on the material being extruded. TheaﬁjéTéG%%O%%éfqes al so

maxi m ses the shear effect on the majerial being extruded. The paddl es nmay
be offset at any desired angle or conbination of angles to generate
internal heat within the sugar al cohol as appropriate to nelt the sugar

al cohol . The configuration and/or size of the paddles will depend on

f act or s sledhadcanhet accursyiich anay be datrirentat to thie thhreughput ofl enatetidieinr at i o of

the length to,the di ter he extruder speed,. . the torque applied and the
desired ttgﬁﬁ&réf gFe Pt?gFeﬁ%PW' {'Weeg '%\B@Wg%‘;w@lﬁézqﬂwtﬁw Z9b8077 38
al cohol . o ﬁﬁé@ﬂsm%ﬁﬁ{ﬁoioﬁé?e paddl es may be in the forward and/or reverse
direction to maximse the pressure within the m xing zone as desired. A

preferred arrangenent conprises helical transfer screws at inlet portion of

5 the extruder, a plurality of paddl es which have differing sizes and
degreds A fusteer E’F@I?"&F’e wicess: there 'FLPrPM@PgﬁéIm%ﬁdﬁ%ﬁéra%@ﬂdv\s at the

outlet poyti . . E r
pr ef erabﬁ{/ "ﬁg%gﬁ %’gﬂyﬁfrééﬁf@é@?ﬁe\go%tt ﬁlfehéogﬁrgqéépwé%ﬂ dl%i/ggorrpri se a
reverse liwated ftol énswrd that the fextmmiate Ipassing fHoligie thehextrudetr oatletolgol i s

substantial |y ful aliquidis for sugar al cehol should be

ly me|ted ed. The .
fully melsusisienly I"F&?tQSL seothatntp EP@PWQF‘HecgEérWRﬁJﬁet\H%'ﬂ pheuB9ieBse of the

sugar al ' it g ' ' Jgar, al cohol

i s subst ;eg{ﬂfﬁgﬁe; 4@%@?%%#@@'%& ﬁ%gr{gg(')% n@gémF ﬁé %A?Egl%gﬁg%attp Thus the
NSAI Ros aldptimise tive tyolihreprotess Mot eslampieg thd barebnriyabe heated tolvause

phar maceuti cal conposition of the present inventiaon. The NSAID salt may

par ti al | fhei @daidate wpassing ttheough the alliestoapbeoptafetably Jully maoltgniad sait nay

of « he- PRARRUBI T Tfof8h:. T REedeC ARl 8 RGBT IR B BPL00o”
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temperature of the extrudate passing through the outlet is in the range of 20°C
15 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 aicohol.

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

20 be achieved by a combination of kneading paddles and h_eIicaI SCrews.
Generally, it is preferred to provide helical screws at the inlet portion to convey

the material away from the iniet. 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

25 on the material being extruded. The use of paddles also maximises the shear
effect on the material being extruded. The paddles may be offset at any
desired angle or combination of angles to generate internal heat within the
sugar alcohol as apprbpriate to melt the sugar alcohol. The configuration
and/or size of the paddles will depend on factors such as the diameter and/or

30 length of the extruder, the ratio of the length to the diameter, the extruder
speed, the torque applied and the desired temperature to melt the sugar



a pharmaceutical conposition conprising a NSAID salt whilst mnimsing
and/ or preventing degradation of the NSAID salt. Wen used, additional

componen C a disintegrant or an additional pharnaceutically active
agent or @8?‘%@1@% ot her exci pi ents described above ar%cjé/&%‘?oﬁ@&”ﬁ]th t he
25 sugar al cohol and NSAID salt, either prior to nelting the sugar al cohol
or after the nelting process. The addi ti onal conponents used are often

insoluble in the sugar alcohol and NSAID salt nelt m xture and a di spersion
of the additional conponents within the liquid nelt is produced. The

di spersi gieghdl. The Aeréws bidlorithe I@@@iési rﬁﬂ?'be%"fﬁ@'f@ﬂ#arﬂ%rhﬂgbf RévErde OF

honogeneously 30 conbined wth t nel t ed” sugar al cohol a NSAI'D sal t

m xt ur e. dikectiorf tormaximise the pressureiwithindbedeitingTdonenas desieed.s al | owed to cool
by nethods hereinafter discussed until a solid is produced. As the m xture
cools, it WD 2006/016125 PCT/ GB2005/ 003077 39 becones nore viscous. The

sugar al %Oﬁfjafel‘g%}i %Ega?'@'ee'g?éﬁti&?ng}%ﬁséshﬁé]jéﬁrﬁﬁgfeir YcPew STt linféh %ﬂa‘ﬂicﬁfof Thus, - as

used herel el t anul es” neans granu omthe
sugar 5al thehextruderpalpieralifyoofrpadudies whidhl may have differingsizes and degrées t he
NSAI D salt contained therein tjonal | i th _any additjonal 5 copponent,
cool i ng fQ)W§qubﬁ»5¥raJ?-@?§e§éne3ﬁﬂh@ ﬁﬂl‘%, WS“%@T ﬁgre(ws # @‘esﬂg&? Posli¢hhol and
form ng ' ' S gr |, tih@n t he

| nvent Lo €3iuey thEReRdte ik T theSefitiord RIRNGF pfERRARY 't Aleal 1% 4
sol i di f y transfenscrewshat tHeoootietoportiemineayt comfiprise ian@verises helix fdilowedr i d

cool i ng ar}d sl o (i_ool‘i ng. Preferably, the nelt is cooled rapidly (i.e.
quenchedf PW@’Q% Rnsuring the solidified sugar al cohol forns a single
cont'guous anor phous phase. For exanple, the nolten m xture nmay be allowed

to cool in a cooled vessel. The nolten m xture may be poured onto cooling
trays whiienrthe bagait alcohobis subrstantiallysiully meltedy.a Fqaidi is formed. MEhe be 15

ool i ng SHaanaloodetAneddtsn full' iatert Sor et a5 CeRiTIES 13 STGHRREORIUONE and may

ggm fﬁﬂgﬁﬁﬁ’y’ﬁ%{,&. anéflgf Ry sitgir! £E3K1 isfortried -@u'itab&t the H%Iﬁ‘ﬁE'pBﬁ\t of
the sugar alcohol is substantially lower than the melting point of the NSAID
15 salt. Thus the NSAID salt typically does not melt during the pfepakation of the
pharmaceutical composition of the present invention. The NSAID salt may
partially dissolve within the molten sugar alcohol and/or the NSAID salt may be

dispersed within the molten sugar alcohol. Predominantly, the majority of the -
NSAID salt is- uniformly dispersed within the molten sugar alcohol.
20  Advantageously, the process of the present invention permits the formafion of
‘ a pharmaceutical composition comprising a NSAID salt whilst minimising
and/or preventing degradation of the NSAID salt. When used, additional
components such as a disintegrant or an additional pharmaceutically active
agent or any of the other excipients described above are combined with the
25 sugar alcohol and NSAID salt, either prior to melting the sugar alcohol or after
the melting pro'céss. The additional components used are often insoluble in
the sugar alcohol and NSAID salt melt mixture and a dispersion of the
additional components within the liquid melt is produced. The dispersion is
mixed so that the additional component is uniformly or homogeneously
30 combined with the melted sugar alcohol and NSAID salt mixture. A uniform
mixture is thus produced. The mixture is allowed to cool by methods
hereinafter discussed until a solid is produced. As the mix'ture-cools,_ it



20 Preferably, the sugar alcohol is fully nolten as it exits the extruder.
The extrudate may consist of the nolten sugar al cohol and NSAID salt

cont ai nedwd $¥8¢/6iszs W t hout addi tional ingredients, whergfchhRsnsQa
al cohol is present as a single continuous anor phous phase and the NSAI D

salt is dissolved and/or dispersed thgrein. Qptionally, the extrudate nay
contain additional 25 conponents, for exanple one or nore of a disintegrant,
a surfactant and a diluent, which are blended within the nolten sugar

al cohol and NSAID salt. Preferably, the extrudate is formed into two or

mor e t hi nbe¢aspeasnorenviscaus. Phe skgamalgoheliwhichsoliifiesds |ﬂ’rin1 formedointeen

oxt 1 udat i tR{les” S s Bbeti Merel. Wifegsher Brarmldt hEaRT Bratiyés 20" ©
cool ing bg:lrrnear front Isugardrawahom Zﬁafémr&ﬂ%@@awmr@/ %&emfonﬁo The

ri bbons of nolten extrudate are cool ed rapidly by sai’d cooling means, i.e.
t he ri bbohaviagl the fNSArIDt salt comtamesi tbﬂledm eptiormllyywmln arm radlddmnar | ess,

preferably 1 m nute or. ss ( 0: con r in 50
secondd é?mpgggmi ecoé’"nﬂ Boasle 5‘3?{'1‘5@ ufe t?’@% ETEED F% 'ﬁo°é§l‘b?$&9a5nd nost
pref er abl tot t ﬁh’:}ﬁ"a | ten
ext rudat eillccs) ﬁglrlgli?g?ﬁ? h@‘ﬁ ﬁé;ﬁddg?%bﬁn 5 éﬁﬂge‘rél E'g?h sot hr;dtzd}ﬁg lﬁérréaf)s

opt i ni sedtheTiheeniian comprises & plunabityofuch granulesour se, depend, at least to

some extent, on the viscosity of the nmolten to material. Preferably, each
ri bbon of nolten extrudate has a depth on the cooling nmeans of up to thin

ri bbons, ?ﬁerﬁelm QlloWé‘difo sBchfyerhaéHW het E?Lﬁrd%nvéméﬁt PTIRE Sh&0 &0 0.5 to 5

mm for exa mm and “nost era mm for exanple mm 15
Cool i by wboth napndrabol;ngaandnsldw cooling Ft’neéerablye tlme méltisr cddled rapidly (et e t he

cooling mean ngl usugl ly t wer_ sur of the ribbon
solidifieS Wﬁ%eéﬁ ﬁ?ﬁ-{eh%pﬁ gb% o ‘f'fr‘f'éfﬁ%nai@%ﬂ frI"fmﬁr)l"‘t 8ing ?% t he
ri bbon i schntirudis eﬁﬂi ﬁous tmwtr&dm | ghd | RBItEAT RibeIRY é'né y Sbelepth. 20
To maxi m se out put, urality of ribbons are provided extendi ng parall el
to each alldwed té @Doblmaplowleih vassnioITIn&J nhaiten, n'fbrtul‘eanmy be poured ocate nore
than two . . . . . .
cooling trays which may be static or continuously moving. Static trays may be
15 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.

20 Preferably, the sugar alcohol is fully molten as it exits the extruder. The
extrudate may consist of the molten sugar alcohol and NSAID salt contained
therein, without additional ingredients, wherein the sugar alcohol is present as
a single continuous amorphous phase and the NSAID salt is dissolved and/or
dispersed therein. Optionally, the extrudate may contain additional

25 components, for example one or more of a disintegrant, a surfactant and a
diluent, which are blended within the molten sugar alcohol and NSAID salt.

Preferably, the extrudate is formed into two or more thin ribbons. This is
preferably achieved by passing the molten extrudate through channels at the

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



ri bbons, for exanple three, four, five, six, seven, eight, nine or ten or
nore ribbons according to the size of the extruder. The nunber of rlbbons
may be éggkggg the width of the ribbon formed and th of the
cool i ng L%&hi ch provides for a maxi num number oquwﬁﬁaﬂ§m“¥v7has been
found that the ribbons of nolten sugar al cohol and NSAID salt do not spread
on the cooling neans, accordingly t dre requires only a small space between
the ribbons. 30 As herei nabove di scussed, it is preferred to have a
significant tenperature difference between the nolten extrudate as it cones
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(r:rgISthWeétlegg (te??1 Qb%gggﬁ%@yg gpeff?ng |?Qg!t a tenpadéﬁature %{f I"es’s tshaneor

equal 5t 013D $econuse pref erably- less. than or equal to 20 C, nost preferably

| ess than or equal to 15 C. Generally, it is expected.that the nolten
m xture will be cooledto a 1o tenperature below the nelting point. of the

sugar al Qﬁﬁ%lgbﬁfé){vﬁdtﬁ%f 'égcﬁ ¥bBBA of Hﬂlfén%ﬂm&a‘fé is %r]é%?eﬂﬂhﬁ e :ﬁ‘eﬁiﬂ” e may be

cool ed by pas m xture onto movi ng cool preferably

a conti ngbthed ylbbonaso thatocmilmggs dmmlsedDr élfhy width, oft éachh eibbon willoof ed by
wat er. The water may, be applied to the underside, of- thégjelt al ong Its

| engt h oFOWSE: idaRend, | gty fpast do| %ﬁheé@"ﬁegf‘r yisgosity Hreu.mg & the
| onG1 ) Ohnahdiflo® rereh iy I4aBh ool o BAIER Bickitie RBS 4 RepueRFEHST N

bel t- 'S especi a erre c00 en m east
initi al | godilingcmetans ofrapatosthirt nbbmrqbne mnt of less, pmfemuyt)ddtotsmanl idify.

R e e
cool to pff fof Exafipid2thit € S

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

20 To maximise output, a plurality of ribbons are provided extending paréllel to
| each other, for example on a cooling belt. Preferably, there are mbre than two
ribbons, for example three, four, five, six,- seven, eight, nine or ten or more
ribbons according to the size of the extruder. The number of ribbons may be
limited by the width of the ribbon formed and the whole width.of the cooling
25 means which provides for a maximum number of ribbons. It has been found
that the ribbons of molten sugar alcohol and NSAID salt do not spread on the
cooling means, accordlngly there requires only a small space between the

ribbons.

30 As hereinabove discussed, it is preferred to have a significant temperature
difference between the molten extrudate as it comes into contact with the
cooling means, for example at least 25°C, preferably at least 35°C, more



The solidified melt may be formed into granules by a plurality of nethods.
For exanple, it may be pulverised into granules. It may be m il ed and/or

si eved. |iyo bR¥ofthsP be passed through a spray device sughras,fsifldy tover
or spray 25 granulator in which the nolten material is spray eé 15rom an

orifice into a stream of cooled air, 4llowed to congeal/sol idify and then
collected. If the nolten sugar al cohol and NSAID salt m xture is extruded,
the extrudate may be cooled and then broken into conveniently sized pieces,
followed by mlli ng and or sieving. Alternativelxé t he extrudate may be
extruded preferaily ableast éﬁ&wdcmpgptefembty 8lleashb§°Gi e ypperuerd of or
tablettin I s cool.ed. o vin bel. t dru e CcQo nelt my
be. br okenHenaBov, AR B TSy 5 N oefiog Pain qthece lar Alpelgbdbs Wy

si eving. WG doSRiPbHent tﬁ&‘é&@ﬁa@@%&eﬁma tod Righ's télhEBHdt@fe 89 TROSKHHA ¢ on may
be sieved to ensure that th 3ranu es are e appropriate size for
efficient enatgyecmstagwll'mé b@rlaalanee rhymﬂ;cpmoessmgoadvargagae Frefarablydr ug are

preferably o SUI le size f t.abl ettin 5 eferabl y.in st andard

o e 5cathe malleliaxmafBiincRed dihiing et £ Lmparatiiz. o g or

conpositi r ef V, I I 00pm
nor e pref gg%@ f g% ?000%%1 gr?geﬁngglegggggfggleyu?gaé 2(%‘51 Fn%gﬂ rélfg[a esults

are achi eless thbenrequabnlw Yensity of the nelt granules is | n the range

0.1-1gm -1, nore preferably 0.3-0.6gnmr 1. The tapped density may io be in the
range 0.3-0.7gmi -1 (nore preferably 0.4-0.6 gnl"1). The nelt granul es nmay

have a PopRpehil B/ﬁ ltots5 ekple@dthall *}ﬁeSHﬂﬂ{ena'n?Qﬁf?#hRﬁlel?é aééa«eaowsaa single

cont i nuous anor phous nmel t granul is to sa
subst Bt i wmgemlturedieloWdhe umelting | proimitodf the@gaotalcohnl lheefarecbeing |fomded

i Yooty B grafilesy e Bols hh‘éﬁithféjwn”&%@SE:S&%'gfémés?&ﬁﬁég%bﬁéﬁdand
o oves: IS ALY BB ol e s bl o oMbl e ity SOBIAN L
salt itsebelt. Erefesabdlyntheyhelt Isecqulenhbyeaainr eTheymaMImg(y besapeplleddoctbemr ess
and do nOLn erslcha ofD theq) It éiSﬁS its Ieng hoei' ptarpalﬁl along its length as desired and -
15 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 a.long substantiélly the whole of its
length and it is of minimum length required (e.g. 3-7m) to allow it to cool to the
- 20 solid state. '

The solidified melt méy be formed intb granules by a plurality of methods. For

‘example, it may be puIverised 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

25 granulator in which the molten material is sprayed from an orifice into a stream

~ of cooled air, allowed to congeal/solidify and then collected. If the molten

sugar alcohol and NSAID salt mixture is extruded, the extrudate may be cooled

and then broken into conveniently sized pieces, followed by milling and or

~ sieving. Alternatively, the extrudate may be extruded through holes and

30 . chopped into suitably sized granules for tabletting. If it is cooled on a moving

belt or drum, the cooled melt may be broken into conveniently sized pieces,
followed by milling and or sieving. '



machi nes. The nelt granules may be conbi ned thoroughly wth extra-granul ar
conposition so as to forma uniformm xture of ingredients. This may be
achievedva¥ éonventional m xi ng and bl endi ng techni ques. Exanples of 25
appar at us* P A0 be used to facilitate this process aPEl/CRPMSEMORET ender ,

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

| oose powder m xture into a sachet 4¢ a capsul e or conpressinhg it into a
tablet. Tablets are the preferred unit dosage formaccording to the

i nvention. They may be swall owed or they nay be chewed. It has unexpectedly
been found 30 that the taste of the NSAID salt has been substantially masked
which allows the dosage formto be maintained in the oral cavity for a

peri od ofheigranwlar icempositienf maybeasieved te ensarel that the WRIRGLMUIEHARD

nvent | off 185 QRTOBHAIR $2se for: SN ADIPtiNg | | HBcaRNUe% Prasisesl OMbased on a
conventi u dgo OBt Byl se, or a
convent i gﬁgi'ngggggrhfgggp pﬂ#l.@:‘;a'rg @&(&gﬁ@@ %sédﬁ%@%&%@e%r @e&%@hgé A

pr ef es r eprefetabdy i argtarsddrddargecscaleitabpjettingt tachine s €Ftie inmelegtamulesthy be

prepared by incorporating silicon, di oxide and optjonally other excipi ents
wi t hi n theeg@@hlfﬁfsqqnnm' o preterablychanea el earglsleym;e in gherangoiler bl end,

f ol | owed 0 ﬁ'fbfi?r ' ' ) t I pr, e t he

pr esent ?ﬁgo nrh on, héﬁé@@ly’p%@ﬂgggbl@ ;arngCQEQStt cf%%{rép _r,;e‘%laa-foq]oel%rrhceut i cal
conposi t Valuabte cesultseate ahigvedowhen itise bglkt density yfthe ohelt gram)les ds in ng a nel t
m xture conpri Si ng ai d, nol ten Sulfga%r@f ﬁl C8%§| having said NSAID salt and a
di si nt egthenfange 0drHgml o Jnete Reafe ih0.09/ ") The tapprfl deBsiemayi xt ure

w8 b8! ] Bk b PSR, (o] Breebly 0 g geB B e oo oy

conpr essgranule¥ mayaizvetas porosity of 0.5-2.0 g/ml.

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
15 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
20 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_table'tting
machines. The melt granules may be combined thoroughly with extra-granular
composition so as to form a uniform mixture of ingredients. This may be
achieved by conventional mixing and blending techniques. = Examples of
25 apparatus that may be used to facilitate this process are: Ribbon Blender, IBC
Blender, V-Bender and Plough Benders. Examples include filling of the loose
powder mixture into a sachet or a capsule or compressing it into a tablet.
Tablets are the prefemed unit dosage form according to the invention. They
'may be swallowed or they may be chewed. It has unexpectedly been found
30 that the taste of the NSAID salt has been substantially masked which allows
the dosage form to be maintained in the oral cavity for a period of time whilst

the formulation is swallowed. o



The invention is illustrated by the following non-limted exanples. In the
25 exanpl es, sodi um i buprofen dehydrate is avail able from Shasun

Cor por at i g 200k/3¢H18 Or BASF, Germany; naproxen sodiumis ' from
Divi's Laboratories, USA, sodiumflurbiprofen dihydrat epéisl/@g\%gq%}og%qi from

DSM USA,, dicl of enac nonopot assi um i g avai l abl e from Uni que, India,

croscarnell ose sodiumis available f# m FMC Cor porati on, Brussels, Bel gium
under the 30 tradenane Ac-Di-Sol; D-sorbitol and xylitol are available from
Roquette, France; French chalk is available from Luzenac, France; coll oi dal
silicon dioxide (also known as colloidal silica) is available from Degussa,
Frankfurt_ WO 2006/ 016125 PCT/ GB2005/ 003077 44 Cermany, under the tradenane
Aerosi | 2be compressashiabletgompositionotinepesent inyentien sasheplianally bex

stearic LGk SV Ak l.esf ¥ - Gr | Lkin

cel | ul osggéageg\%ﬁ %E'@Q’P‘%rﬁfﬁ%é% b%?go@%%ﬂbe%ﬁ’%g&%@ﬁ%gé@&frnﬁ under
the tradegfie avikydro Imeittaddetiulosep hovs phadohventional Isagae dodt! g6 Uni var
Limted UK under the tradename Enconpress; and Lactose NF Fast Flo is

avai | dbl eexanplelasedPn-BUcrape or [HCiess. ut i on Measurement The di ssol ution was
measured using the dissolution nmethod described in the |o US Pharnacopoeia
Vol . 23; page 1791, Apparatus 2 using paddles at 50 rpm and a phosphate
buf fer (sglsefateditablet compdeltion aetofdiny aodther phdtent Shventidrt ThaybeSt rengt h

The crushing strength is a neasure of the hardness of the tablet’ It was 15
neasur ed prgpachbyiineprpaeatingsiicon digxideranchoplipnallycothen exsipienthwithinbl et was

of "the t P aorRiig it WRekE! orkler g ilih EdoPialBRNE wlBlkE . o, G
29. 1lhe durapressioneintt fiblstse setting the nore pressure is applied to the
tablet. 20 I'n Tables 1 and 2, the values in bold text indicate the.conponent

parts of the nelt granular conposition and values in normal text indicate

tabl oo Bc8 prefiteadedtld K AR Iort SHBES s D iastLE o1pregE S " 1o
phar maceysrepate a pharmaceutical composition as defined herein comprising the steps
of:
15
a) forming a melt mixture comprising said molten sugar alcohol having said

NSAID salt and a disintegrant uniformly contained therein; and

. b) forming the melt mixture into solidified melt granules.
20 , ' |
Preferably, the melt granules are mixed with extra-granular silicon dioxide to
form a powder blend, foIIowed by com'pression into tablets.

The invention is illustrated by the following non-limited examples. In the

25 examples, sodium ibuprofen dihydrate is available from Shasun Corporation,
 India or BASF, Germany; - naproxen sodium is available from Divi's
Laboratories, USA, sodium flurbiprofen dihydrate is available from DSM, USA, .
diclofenac monopotassium is available from Unique, India, croscarmellose
‘sodium is available from FMC Corporation, Brussels, Belgium, under the

30 tradename Ac-Di-Sol; D-sorbitol and xylitol are available from Roquette,
France; French chalk is available from Luzenac, France; colloidal silicon
dioxide (also known as colloidal silica) is available from Degussa, Frankfurt,



conposition. 25 Exanple 1(a): Preparation of the G anul ar Conponent The
process for all illustrative exanples involves dry bl ending the sugar

al cohol %ﬂ§ ﬁhg alt, optionally with other eXCIplent%Cﬁg§§ﬂ?@E%YPe

present In e gr anul ar conponent, and then heating th

tenperature of 30 100 to 165C in an e truder to nelt the sugar al cohol fully
and thereby mx the nolten sugar al coh with.non-nolten NSAID salt and

ot her optional excipients. The nolten nass is poured onto cool ed stainless

steel trays or a WD 2006/ 016125 PCTI GB2005/ 003077 45 cool ed novi ng belt at

10 C and Gémmard unelef Ave tratlenaiiiel A6idsi200t headnawivrm! dt¥aratelis divhilatie W t hin 60
seconds; the m'xture may be agitated during cooling. The solid nmass thus

for med i 4rom IHays Ghemicals MK steatig ac veoaieallﬁblq fragy Hays L£hemicalsnUifi t h a

by opar at BRTasSaling Eelioa 14 9ae Jrdh, e EMG Colreraion, ARBeR nown i n
nor mal t @digiuf, Littlef 3hél tradBAark. Ava@émmomiiéaicndﬁi pﬁosph‘dté isla0idlte

nmagnesi um s earate, chalk, stearic acid, 1actose, dicalcium phosphate and
m cr o&r y damh IUMivarc bimitedh S anéerotiewtne@ernme&mcomneeﬁqud/\i.aotosed\i@r anul ar

conposi ti roed for ove for approximately 15 mnutes in
a bl enderF.osﬁ'EE) ﬁl%’ﬁ&@ﬁ%@%e 'W&@"?Ba to a rotary tabletting machi ne
(Fette P21 Hundred 2100) and conpressed into tablets (machine speed of

180, 000 tabl ets per hour and conpaction force of from4 KN to 14 KN)

cont ai ni @&wlg@m‘m@mﬁﬁe of NSAID drug. 15 Exanples 2 to 16 Tablets
re th th
descr | pedMecisea 2l dvas FERBUEeh i g A Fisasiylidh brdindd HesshRas de He i <
adj ugped U@mbmaeoba&wolceatpégé ng (ﬁem@z Wase&kset'wﬂmof NSAI D.

20 Exanpl es I ncl ude bupr of'en dehydrate per tablet.
and a phosphate buffer (selected at pH 7 2 and/or pH 6 0 and/or pH 5.8).

Crushing Strength

~ The crushing strength is a measure of the hardness of the tablet. It was
15 ~ measured by recording the diametrical crushing strength when the tablet was
broken between the motorised jaws of a Schlu‘niger 6D Tablet Tester. The jaws
“of the tablet tester were set at the dlstance settings of 23, 24, 25, 27 and 29.
The higher the distance settlng the more pressure is applied to the tablet

20 In Tables 1 and 2, the values in bold text indicate the component parts of the
melt granular composition and values in normal text indicate the component
parts of the extra-granular composition. The values in these tablets represent
the % by weight of eaoh component present in the pharmaceutical
composition.

25 ' _

| Example 1(a): Preparation of the Granular Component

The process for all illustrative examples involves dry blending the sugar

alcohol and NSAID salt, optionally with other excipients which may be present

in the granular component, and then heating the mixture at a temperature of

30 100 to 165°C in an extruder to melt the sugar alcohol fully and thereby mix the
molten sugar alcohol with non-molten NSAID salt and other optional
excipients. The molten mass is poured onto cooled stainless steel trays or a



In the same manner, conpressed tablets containing 50 ng, 100 ng, 200 ng,
250 ngy, 300 ng, 400 ng and 500 ng of NSAID nmay be fornmed. 25 Figures 1

di spl ays (Rf2d08hle§3s Crushing strength versus conpaction Led
during the tab ett%ng process for Exanple 13. In this reécSQ%??""?@ﬁ“Zfs of

acceptabl e strength may be produced ugicng a conpaction force of as little as
4 KN 30 Figure 2 displays the dissolution profile of tablets conprising
the formulation of Exanple 13 formed at conpaction forces of 4, 6, 8, 10,
12 and 14 KN respectively. The dissolution profile is essentially constant
for each tedledtmavidg\helt2atot0 OC &R aluVedsRe 606l dheomdlten 6niktue 'typically C C * CA
" CRI1'D 06,CDON"'_ . t0O O r cc.ccc N r CC' Nr OOVI_ NNOC7 r
A N 0000 6?"06'3%"’8['\'[5' @Wﬂﬂﬁ)tﬁ@) mixture; mgy be-agitaigd ‘S)W'WQqCEP"% Ttew conN

C solid mass thus formed is milled by passing through a cone mill having a
screen with a round hole of 1mm. The resulting granules are collected.

Example 1(b): Preparation of a tablet

The respective extra-granular components (shown in normal text in Tables 1
and 2), namely, colloidal silicon dioxide, magnesium stearate, chalk, stearic
acid, Iactoée, dicalcium phosphate and microcrystalline cellu‘lose are blended

10  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 180,000 tablets per hour and compaction force of
from 4 KN to 14 KN) containing a therapeutic dose of NSAID drug.

15 |
Examples 2 to 16
Tablets were prepared from the components in Table 1 in the same manner as
described for Example 1. The compressing weight of each formulation is
adjusted to give a tablet containing the desired therapeutic level of NSAID.

20  Examples 1 to 16 include 256 mg of sodium ibuprofen dehydrate per tablet.

~In the same manner, compressed tablets containing 50 mg, 100 mg, 200 mg,
250 mg, 300 mg, 400 mg and 500 mg of NSAID may be formed.

25 Figures 1 displays the tablet crushing strength versus compaction force
applied during the tabletting process for Example 13. In this respect, tablets of
acceptable strength may be produced using a compaction force of as little as 4
KN. | '

30 Figure 2 displays the dissolution profile of tablets comprising the formulation of
Example 13 formed at compaction forces of 4, 6, 8, 10, 12 and 14 KN
respectively. The dissolution profile is essentially constant for each tablet and
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essentially i ndependent of the conpaction force applied during the
tabletting process. Exanples 17 to 26 5 Tablets were prepared fromthe
conmponent ¢ 2 in the same manner as described f ample 1. The
CoNnpr essi ?‘é‘b\?\?eo}-)g Atﬁsof each formulation is adjusted to gﬁéﬁz{’@ﬁf’@tﬂ .
contai ning the desired therapeutic Iev?l of NSAID. 10 In this respect,
naproxen sodiumis present in an amoufif of 250 ng per tablet in Exanples 17
to 20; diclofenac potassiumis present in an amount of 75 ng per tablet in
Exanpl es 21 and 22; flurbiprofen sodiumis present in an amount of 75 ng
per tabl Eéssehtiﬁuﬁmegfena%nam tRé canthatlen TordecappiRdd aurihg tﬁé%ﬂﬁ%ﬁf‘ng{ 25 and
26. 15 Exanpl e - inproved flow characteristics and conpressability of the
phar maceuptioc@$s.conpositi on of the present invention conpared with a dry

bl end fornulation 20 A traditional dry blend formulation conprising: % by w
ng/tabl et Sodiumibuprofen 49.7 256 Sodium starch glycolate 7.0 36

Col | oi dal ghhbeay dipzede 0.3 1.6 Magnesium stearate 1.0 5.2

M crocrystalline celtulose 34.3 177 Sodi um carbonate 7.7 40 WD 2006/ 016125
PCT/ GB®2005/ 003077 48 NC,4 NCe! NOORXRNIWCANOCCO h10. O
CO N.

'\ll'.'E\bIéEs[\)lverer prleprared gom the components in Table 2 in the same manner as
described for Example 1. The compressing weight of each formulation is

adjusted to give a tablet containing the desired therapeutic level of NSAID.

10 In this respect, naproxen sodium is present in an amount of 250 mg per tablet
in Examples 17 to 20; diclofenac potassium is present in an-amount of 75 mg
per tablet in Examples 21 and 22; flurbiprofen sodium is present in an amount
of 75 mg per tablet in Examples 23 and 24 and 100 mg per tablet in Examples.
25 and 26. o

15 '

Example 27 — Improved flow characteristics and compressability of the

pharmaceutical composition of the present invention compared with a dry
blend formulation

20 Atraditional dry blend formulation comprising:

- % by wt’ - mg/tablet

Sodium ibuprofen 49.7 256
Sodium starch glycolate 7.0 36
Colloidal Silicon dioxide 0.3 16
Magnesium stearate 1.0 | 5.2
Microcrystalline cellulose 34.3 177

Sodium carbonate 7.7 - 40
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49 was sieved through a 16 nmesh screen, apart fromthe colloidal silicon

di oxi de which was passed through a 30 mesh screen, and fed to a tabletting
machi ne (Manesty F3 single punch t abfét press using conventional 10.5 mm
tooling) and conpressed into tablets containing a therapeutic dose of NSAID

drug. Thewas msieved threxdh hl‘teamefshsscrekly, apars Wmneﬂm/cailmidalhgumh dioxide evel s of
sticking to, the tabléé unches(g [of0) ion. In contrast, the
f or nul at i WRichrwes pagsed ihrough @3 ?‘Pfe? bP ierF%BI fép@(ﬂt'ngam?@hif@nt fl ow

character ( ress.

was possi @féﬁ%ﬁyrl-?n% Wp:ﬁuﬁgb%k%ba&??l ng @Eﬁﬁ\@ﬁgpﬁgﬁp 3 9nrpa gﬁ@ 180, 000
tabl ets pand bontpressed intd fabldéts eohtaining eptherapeltiefdosel sfNSAID dilig THeab! et ti ng
process is_significantly increased by enpl oyin SO|IdIerd mel t ranul es

i ncl udd ngMmixteresexhibited g sticky eorsisieack ang;she ighilexgels of sticking tmthe dry

bl end co Exanmpl es 28 and 29 - inproved flow

char act e?fﬁ@!ﬁggﬂghgggyﬁﬁ@g@%%ﬁ@@ of the pharnaceuti cal conposi tion of
the present invention when the sugar alcohol is fully nelted conpared to a

conpar abl e conpositi on when the sugar al cohol is
In contrast, the formulation of Example 13 as detailed in Table 1 dlsplayed

excellent flow characteristics (i.e. non-sticky) and was extremely -easy to
10 compress. It was possible to run the rotary tabletting machine at a fast rate of
180,000 tablets per hour. Suitably, the throughput and efficiency of the
tabletting process is significantly. increased by employing solidif ed melt .
granules including the salt of a NSAID compared with employmg a traditional
dry blend contalmng the NSAID salt.
15 ,
Examples 28 and 29 — Improved flow characteristics and cbmgressibilitz of the
pharmaceutical composition of the present invention when the sugar alcphol is

fully melted comgéred fo a comparable composition when the sugar. -alcohql is
artially melted

20 . : ,
The following tablets as detailed in Examples 28 and 29 below were prepared:

mg present in tablet
Example 8 75
Granular Component
Sodium ibuprofen 256 256
Xylitol 30 30
Croscarmellose sodium 30 30
'Extra Granular Component
Magnesium stearate 1 1
Microcrystalline cellulose 30 30
Colloidal silicon dioxide 1 1




Partially nelted 20 The followi ng tablets as detailed in Exanples 28 and 29
bel ow were prepared: ng present in tablet Exanple 28 29 G anul ar Conponent

Sodi um i buprofen 256 256 Xylitol 30 30 Croscarnell ose_sodi 0 Extra
Granul ar ‘Yﬁgwgﬂkﬁﬂﬁ Magnesi um stearate 1 1 M crocr ystal?‘?yg]’g@]ﬁlﬁ?ﬁoise 30 30
Col l oidal silicon dioxide 1 1 WD 2006/ 016125 PCT/ GB2005/ 003077 50 The
granul ar conponent of the tablets as detailed in Exanples 28 and 29 were

prepared as detailed in Exanple 1(a),°%xcept in Exanple 28 the xylitol was
fully nmelted whereas in Exanple 29 the xylitol was partially nelted.. 5 The

ext r a- gr ih¢l granaimeenRgnentef thethbletsias detiiet in EXampied 28 aineke20 defe bl ended
with the respective granul ar con]oonents of Exanples 28 and 29. The bl ended

mat eri al prepareddas delailedbincExamplend(@i excepinincExgmple 28 theexylitelcwast abl et

et ai 1 oa iy B NACTEds i SxaPR A g e Mitol ks SERIRRREE. (e (301 ets of 10
Exanpl es 28 and 29 was neasured using a Schluniger 6D Tablet Tester and the

results are presented in Table 3 and Figure 3. Figure 3 conpares the
cr ushbng Ther extra-granuiar aompopentsnweraisigyedoireugh ablfmesinsewemeandy ful |y

o1 o bl Rl Rl ST ATRA i e Bt s 8. 180 11
~ blended material was fed to a tabletting machine (Manesty F3 single punch
tablet press using conventional 10.5 mm tooling) and cdrﬁpr’essed info tablets
as detailed in Example 1(b). The tablet crushing strength of the tablets of
10 Examples 28 and 29 was measured using a Schiuniger 6D Tablet Tester and
the results are presented in Ta_ble 3 and Figure 3. |

Figure 3 compares the crushing strength for tablets containing sodium
ibuprofen formed by fully melting the xylitol (Example 28)‘ compared with
15 partially melting the xylitol (Example 29). | |

Table 3
Tablet Crushing Strength/ kP

Example 28 . Example 29
Distance | Individual resuits Mean Individual Results Mean
Setting Results ' Results
23 22,28, 13,26,27 |23 0 0
24 ‘3.4, 45,3942 4.0 4.0 0 0.
25 6.6,6.3,6.8,7.5,6.9 6.5 0o 0
27 60,6.7,64,64,63 |65 0 — 7o
29 71,76,7.3,6.9, 7.2 7.2 0.7,11,09,1,0,0.8,0.7 | 0.9

20 The extrudate produced by fully melting the xylitol (Example 28) was thin and
pourable in consistency, whereas the extrudate produced by part.ially'rmelting
the xylitol (Example 29) although liquid was more viscous and had a paste like
appearance. Both extrudates after cooling and milling produced melt granules
having a similar visual appearance, but the melt granules produced by partially



Exanpl e 28 Exanpl e 29 Distance Individual results NEa | ndi vi dual Results
Mean Setting Results Results 23 2.2,2.8,1.3, 2.6, 2 2.3 00 24 3.4, 4.5,
6.9

3.9, 4.2, 0 256.6, 6.3, 6.8, 7.5, 6. 7, 6.4,
6.4, 6.3 - WosdeRg 0 1,7.6,7.3,6.9,7.2 7.2 0.7, 1. 1, ) &T’éﬁﬁ‘ﬁgﬂ%"’? 0.9 20
The extrudate produced by fully nelting the xylltol (Exarrple 28) was thin
and pourable in consistency, whereas_the extrudate produced by part tally
melting the xylitol (Exanple 29) al tR ugh liquid was nore viscous and had a
paste |i ke appearance. Both extrudates after cooling and mlling produced
mel t granmeiting thev kyljol(Exampler29) weed seft@retirvangmnuies produced by dalyul es

Ry Lot (melRgl beoyitoloBxample 28, fhseAfRiPRES, Mo AP BPPRELMIBRI 1| ng
the xyli tmbé ﬁIH%J ﬁe?égomﬂ?géﬁgpﬁ& FAIBEES ﬁ@éﬁyﬁgégqéﬂagggﬂmyame@ bt he

granul es wer conpresse ets - nota anu

ful ly nelfullpgnéltingxthe ?litol( Bsample m)emmwﬁ improvexr flowdcldraeteristics
characteristics s and d not stick to Eﬂbfqtgunc es .of the tabletting machine

conpar®ed #d did et stigla . the; puachasjohihe, ng yaghine compared with the ( Exanpl e

ve | nr ccAnMsy’ iS5 il HiRuRe wh A Foreridel 28 Sitatiuctir > ™

Mor eover , thesughput rsidr eéfficiéniy of fie talsletting prooses mymimraaﬁuibﬁwm 3, the
tablets formed from granul es where the xylitol is fully nelted (Exarrple 28)

are si grﬂ'ﬁﬂélﬂﬂwl}eﬁﬂ)ﬁhé xybtalds fullManeltedder t han corresponding tabl ets where
the xylitol is partially melted. Suitably, tablets formed by fully nelting
the xylitol will typically be able to withstand the further rigours of the

nmanuf aet UKorsbver 08€ Biemchstiatéd bl itheresuits stibvamih Taple8idi@ Fighee 3t e et s
formed by . Bartl al ly melting the xylitol. W) 2006/016125 P / GB2005/ 003077
tablets formed from granules where the xylitol is fully melted (Example 28) 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
15 (i.e. film coating and packaging) than tablets formed by partially melting the

xylitol.



52 Cdains 1. A pharmaceutical conposition conprising a granular conponent
conprising a plurality of solidified nelt granules of a sugar al cohol having
5 asalt _of .a pon-steroidal anti-inflammatory drug (NSAID salt) contained
therei n. "2 2068423 mceuti cal conposition as clai med i n REEERUSPPRITi n t he
NSAID salt is uniformy dispersed within the sugar alcohol. 10 3. A

phar maceuti cal conposition as clained in claiml or 2 wherein the NSAID
salt conprises a salt of ibuprofen, nagpg oxen, flurbiprofen, fenoprofen,
ket oprof en and fenbufen. 15 4. A pharmaceutical conposition as clainmed in
claim3 V\bg'?ﬁhg the NSAID salt conprises a salt of ibuprofen and-

flurbi proféh.” 5. A pharnaceutical conposition as clained in any one of the
preceding clainms wherein the NSAID salt conprises a salt of racemc

i buprofen. 20 6. A pharmaceutical conposition as clained in any one of the
precedi ng 1.cl & mpharpaeeutioahe CRINOSItIOA| tCOMPrSING c Ae dI@NYIArarcampenentnet al

No b, 25 7. Aopisie B el et seyBeRToR gherilied B8 B8k Akobhd¥inbr ¢ ne
NSAI D ssalt cqvBaitsfsa donadtsfdidaln@itRinflagintatofy uhE AID galt)Acdntaihegceut i cal
conposition as clainmed in claim7 wherein the NS salt conprises the

pot assi um or dbefeim salt, especially the sodiumsalt. '30°9. A
phar maceut.i cal conposition as clainmed in any one of the preceding clains
wherein the solidified nelt granules are obtainable by fully nelting the

sugar al cghol A PRarAAEERial dbmipositich2R08aRASd T cldid 1 WheteidthenRSANDi cal
conposition as clainmed in any one of the preceding -
salt is uniformly dispersed within the sugar alcohol. -
10 | .
' 3. A pharmaceutical composition as claimed in claim 1 or 2 wherein the
NSAID salt comprises a salt of ibuprofen, naproxen, flurbiprofen,

fenoprofen, ketoprofen and fenbufen.

15 4. A phamaceutical composition as claimed in claim 3 wherein the. NSAiD‘
salt comprises a salt of ibuprofen and flurbiprofen. |

5. A pharmaceutical composition as claimed in any one of the pfeéeding
claims wherein the NSAID salt comprises a salt of racemic ibuprofen.
20 , ,
' 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. |

25 7. A pharmaceutical composition as claimed in claim 6 wherein the NSAID
salt comprisés 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 salt.

9. A pharmaceutical compbsition as claimed in any one of the preceding
claims wherein the solidified melt granules are obtainable by fu"y melting
the sugar alcohol.



clainms wherein the sugar al cohol is derivable fromreducing a nono-
saccharide or a di-saccharide. 5 11. A pharnmaceutical conposition as clai ned

in any on receding clainms wherein the sugar algop lting
poi nt of gvedt)%(\)/ggelﬁﬁé C, to 170 C, preferably a nelting poi nteh%) g@%@\z\g‘;n 90 C

and 125 C. io 12. A pharnaceutical conposition as clainmed in any one of the
preceding clains wherein the sugar al cohol conprises D-sorbitol, xylitol,
adonitol, arabitol, nmeso-erythnitol or3%i xtures thereof. 13. A
pharmaceutical conposition as clained in claim12 wherein the sugar 15

al cohol conprises D-sorbitol or xylitol. 14. A pharmaceutical conposition as
clainmed in any one of the_ preceding. clains wherein the NSAID salt is
present in 18 Apharmacedlicadcompasitionas daimad i apyoens ofttherpresedigganul ar

receding ol skt BPERIATRE' 5iGRr <EREBEH HeBUaRB o FRfifa FMmeRE: °| oo
than or equal gaechafiddyr Bdi-ebcéhwridy, anul ar conponent. 25 16. A
pharmaceutical conposition as clainmed in any one of the preceding clains

wher ei n5t he conposition further includes a disintegrant. 17. A -

phar maceutiGal 0 Ltion as clained in |.m 16 _wherein.the disintegrant
I s sel ect edﬁfﬁ r &npg%ﬁ?%aﬁ?@f%?&ﬁ?@?a‘{ﬁén@‘h% @%@He{ar &@&Vn%’ﬂ? (%etneﬁegﬁ@ingm WO
2006/ 016125 PCEHI£HRORRERIPHE sude dionh raizas ety peik of BETWSH BORCA
claimed in ctaim16 or 17 wherein the.  disintegrant is present in an anount
of less than orl78fGIpreferaslyzopeitingqgroint ofbetweenB0SG and1258@o0si tion. 5 19.

A pharmaceutical conposition as clainmed in any one of clainms 16 to 18
wherein the disintegrant is present within the granul ar conponent of the

phar maggut i1gal A QRaRRate@tal composition as claimed in any one of the preceding
claims wherein the sugar alcohol comprises D-sorbitol, xylitol, adonitol,
arabitol, meso-erythnitol or mixtures thereof.

- 13. A pharmaceutical composition as claimed in claim 12 wherein the sugar
15 alcohol comprises D-sorbitol orxylitol.‘

14. A pharmaceutical composition as claimed in any one of the preceding
claims wherein the NSAID sait is presént in an amount of greater than or
equal to 60% by wt of the granular component.

20 , _

15. A pharmaceutical. cbmposition as -claimed in any one of the preceding
claims wherein the sugar alcohol is present in an amount of less than or
equal to 30% by wt of the granular t;omponent.

25 16. A phammaceutical composition as claimed in any one of the preceding
| claims wherein the composition further includes a disintegrant.

17. A phammaceutical composition as claimed in claim 16 wherein the
disintegrant is selected from sodium starch glycolate and croscarmellose
30 . sodium.



20. A pharmaceutical conposition as clained in any one of the preceding 10
clainms wherein the conposition additionally includes, at |east one further

pharmaceutically active ingredient. 21. A pharmaceutic [ as
clai med WP %‘]%{P{ﬂ%‘o wherein the further pharnaceuti Ca?ﬁgﬁ@@?ﬁ%@ﬁgr edi ent

Is selected fromcaffeine, an analgesic, 15 a decongestant, an

anti-hi stam ne, a cough suppressant, an anti- nauseant, an.expectorant or

m xtures thereof. 22. A pharnmaceutical 5¢onposition as clainmed in claim20 or
21 wherein the further pharnmaceutically active agent is present within the

granul ar 79, A HRRabeRlcd RBrRERAS eRimad in MdRAGRACL? WiRhoiFROS i on

as clained 1'n y one 0 I ng ains wherein the on
further incl udiisintegrankismyeserdrin anrerhoust ofilesothan er equaldo @5% By vtdf A

phar maceuti cal , conposition as claiped in claim23 wherein the w cking agent
conpri ses at ItBSsF{Lpaé'ﬁ@cﬁ\"t'%TCPmpﬁﬁ'ﬁﬂc material, a starch material, a

cellul ose material or mxtures thereof. 30 25. A pharmaceutical conposition
as clainmed in claim23 or 24 wherein the w cking agent is silicon di-oxide.
WO 2006/ 111&h12% phafmaBailical @ofipositionSas Glaimed linranycens of zlaimsn® o t1Bon as
claimed in any one of clains 23 {0 2 t W cki‘n% agent pr esent

. 5 wherei he |
in an anount o¥heein the disiftegrant i preseat M&#mﬂ&aﬁmr 'itierﬁ.?‘GS 27. A

phar maceut.i cal 'ﬁ‘ﬁ‘m g imed in any one of clainms 23 to 26.
wherein the vvipc I'ng agfe'dr’@%@p?%ket?é‘m wi thin an extra-granul ar .conmponent of
t he conposition. 28. A pharnmaceutical conposition as clainmed in any one of
the preceding 10 clains wherein the conposition further includes a

sur f act antz.O-ZEﬂ maﬁmﬁﬁﬂ@aﬁtWOQE@Pp@_ﬁ algeddn ENyi PRRY qfﬁhﬁr@"_eﬁﬂ@i'@f t he
preceding  cl g1 dMRERLA the SoRfBRRRDN A@dtidrgIly Rbiudes dtde5s ok Filfikr

pharmaceutically active ingredient.

21. A pharmaceutical cdmposition as claimed in claim 20 wherein the further

pharmaceutically active ingredient is selected from caffeine, an analgesic,

15 a decongestant, an anti-histamine, a cough suppréssaht, an anti-
nauseant, an expectorant or mixtures thereof. | ‘

22. A pharmaceu'tic':al composition as claiméd in claim 20 or 21 wheréin the -
further pharmaceutically active agent is present within the granular
20 component of the formulation.

23. 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. |

25

24. 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. '

30 25. A pharmaceutical composition as claimed in claim 23 or 24 wherein the
wicking agent is silicon dioxide. '



ettt s s S

15 30. A pharnmaceutical conposition as clainmed in claim?29 wherein the
diluent is selected frommcrocrystalline cellulose or dicalcium phosphate.

31. A phamg%kgg! conposition as clained in claim 2901?(51;/%%269%63%5? t he

diluent is present”in an anmnount of up to 20% by wei ght

pharmaceutical conposition. 32. A pharnmaceutical conposition as clainmed in
any one of clains 29 to 31 wherein the diluent is present within an
extra-granul ar conponent of the conpos?tion. 25 33. A pharmaceuti cal
conposition as clainmed in any one of the preceding clains wherein the

conposi ti or26, @ Fﬁefmaasemvchr sompasitibarasc olaimed in any Bhe 4f elameezats psal
conposition as claipmed in claim33 wherein the extra 30 granul ar conponent
i ncl udes a | ubwhesgin. thgswickingragentde present in @apdrepunbeaf Bsl ta &by wtrofany one

of the precedi ' | ornmulation is in the formof an
ef f ervescent W%Bﬁéﬁﬁ%%%&%&é%ﬁ@/ 003077 56 formul ation, a chewable
tablet, a powder m xture or a non-effervescent conpressed tablet. 36. A

phar maceutical conposition as claimed in any one of the preceding 5 clains
wher ei n5t h&7t oArphatmaceutical nompesitionrasclaimedin any ane: o slaims 23t @6sed

blet. 37. A ' ' Lt £l ai med . f th
e o BB FEERporSBR Br bl S e o BR A St
and/or fever. okthe38ompPosifisheceutical conposition as claimed in claim37

for use in th e treatnent of coughs, colds, influenza, m graine, headache,
rheumatic pain, arthritic pain, nuscular pain and/or neuralgia 15 39. The

use of a pg%r ceﬁtical onposi tion.as clai.ned i n_any one % cl ai rra 1 to 36
for the préparat POATORCRHURELICOTIRARALHAS Amed jn,any ng Bk e drreceding” andy or
i nflamygti on apgigis WiIsBIn the composition further includes a surfactant.

29. A pharmaceutical composition as' claimed in any one of the preceding
claims wherein the composition further includes a diluent.

15 »30. A pharmaceutical composition as claimed in claim 29 wherein the diluent
is selected from microcrystalline cellulose or dicalcium phosphate.

31. A pharmaceutical composition as 'clairhed in claim 29 or 30 Wherein the
diluent is present in an amount of up to 20% by weight of the
20 pharmaceutical composition.

32. A pharmaceutical composition as claimed in any one of claims 29 to 31
wherein the diluent is present within an extra-granular component of the

composition.
25 |
33 A pharmaceutical composition as claimed in any one of the preceding
claims wherein the composition includes an extra-granular component.
34, A pharmaceutical composition as claimed in claim 33 wherein the extra-
30 granular component includes a lubricant.

35. A pharmaceutical composition as claimed in any one of the preceding
claims wherein the formulation is in the form of an effervescent



40. A process for producing a fornul ation according to any one of clains |
to 20 38, which process conprises the steps of. (a) formng a nelt m xture
conpri si ' ten sugar al cohol incorporating said NSAILD salt therein
opt i onal %02@6&1%%t contai ning one or nore additional PEXGBAENPYVT hat nay
be 25 present in the granules; (b) formng the nmelt mxture into solidified
melt granules. 41. A process as clained in claim40 wherein the sugar

al cohol is fully nmolten 30 in the nelge m xture. WO 2006/ 016125
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adding the NSAID salt to the nolten sugar al cohol. 44. A process as clai ned
in any one of clainms 40 to 43 wherein the nelt 10 mxture is forned into
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soliditied nelt granules, optionally with an extra- 15 granular conponent,

to form a comeooespredsechtabdet. conposition. 46. Use of a water insoluble
wi cking agent as an extra-granul ar conponent conbined with a granul ar
conponent in a conpressed conposition for enhancing the dispersion of the
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conponent conprises a plurality o solidified ne granul es 'of .a sUgar
al cohol i ncor wiaimsi foguse hbtheOreatinent ofipaiaiand/or inflammation and/or fever.
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38. A pharmaceutical composition as claimed in claim 37 for use in the
treatment of coughs, colds, influenza,'migraine, headache, rheumatic

pain, arthritic pain, muscular pain and/or neuralgia

15 ~39. The use of a pharmaceutical composition as claimed in vany one of claims
1 to 36 for the preparation of a medicament for use in the treatment of
- pain and/or inflammation and/or fever.

40. A b_rocess for producing a formulation according to any one of claims 1 to
20 38, which process comprises the steps of:

(a) forming a melt mixture comprising said molten sugar alcohol
incorporating’ said NSAID salt therein, optionally said melt
containing ovne or more additional excipients that may be

25 present in the granules; |

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

41. A process as claimed in claim 40 wherein the sugar alcohol is fully molten
30 in the melt mixture. '
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A process as claimed in claim 40 or 41 wherein the melt mixture is
formed by mixing the NSAID salt with the sugar alcohol and then melting
the sugar alcohol.

A process as claimed in claim 40 or 41 wherein the melt mixture is
formed by melting the sugar alcohol and then adding the NSAID salt to
the molten sugar alcohol.

A process as claimed in any one of claims 40 to 43 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 40 to 44 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
therein.





