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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 satisfactory hardness and also release the

‘ 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



in the stomach. Furthernore, although the literature has proposed nmany
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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 excipients 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 seeks to improve the - tablettability of ibuprofen
compositions and discloses that this may be achieved by converting ibuprofen
wholly or partially into its calcium salt and using these for tabletting. It is said
that the compositions may optionally contain ibuprofen, S(+)-ibuprofen or their
ammonium, sodium or potassium salts. The calcium salt and the optional
other ibuprofen actives may be incorporated into the tablet as separately
produced compounds or the salts may be formed in-situ during the tablet
preparation method through the reaction between ibuprofen (an acidic drug)



Application 3922441A seeks to inprove the tablettability of ibuprofen
conpositions and discloses that this nmay be achi eved by converting
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as they are partlcul arly difficult to conpress in conparison-to the
corré8pondi ng free acid. Oonsequently, NSAIDS in the formof salts may

stick toﬁ?m"%@éﬁ@él arFPy % 8&5 2o S b&.fsm @ND@lhethe%%? in the

form of sal |cut to egra ate prior to conpression
wi t h ot haersaiixas thiesetraiernials aetypically pooily compsessibiel Syitally cNSMPDStiD subj ect
the NSA I’:c)hes c|>rtmto saps Lmmc:z)mpanson to the free acid form are flaky, soft and sticky
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 with
minimum tabletting excipients and having advantageous tabletting,

disintegration and dissolution properties is provided.
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typically not necessary to pre-treat the NSAID salt (i.e. employing a granulation

process to improve its flowability) before 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 advantages of the pharmaceutical composition lie in the relatively small
20 amount of additional tabletting excipients needed to prepare a dosage form, in A

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 that pharmaceutical formulations prepared
from the pharmaceutical composition of the present invention have valuable
disintegrating properties. Moreover, the dissolution results 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 pharmaceutical composition of the present invention typically
provides advantages in processing NSAID salts, improved patient compliance,
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Sui t abl y,conmeasitioie sugar al cohol is nelted a liquid is fornmed. The NSAID
salt may partially dissolve within the nolten sugar al cohol; however the
majority of the NSAID salt is typically dispersed within the nolten sugar
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anmor phousy, {INSAIL s8R 3¢ typilly dispersed within the molten sugar alcohol. Suitably,
the sugar alcohol melts and enrobes the NSAID salt and other optional
insoluble excipients 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 compressing 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 fully melted the sugar alcohol on cooling forms a
single continuous phase, namely a single continuous amorphous solid phase
i.e. all of the sugar alcohol is essentially 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
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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 desirable 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 forming a melt
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Conveni erllz‘trclaf&é’ratglg,i %ep%%ipﬁqﬁ(tﬁrgeof%§k Ss%‘ttar;do m%‘?ten sugar alcohol is mixed
so that the NSAID salt, and any other optional tabletting excipients present in
the pharmaceutical composition, ‘is typically uniformly dispersed within the

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 usedl herein, the term “solidified melt
granules” means granules formed by combining the molten sugar alcohol with

20 the NSAID salt, optionally with other tabletting excipients, cooling to a |
temperature below the melting point of the sugar alcohol and forming the solid
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 5ugar 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



processed at relatively | ow tenperatures thereby substantially m nim sing
and/ or preventing degradation of the NSAID salt. Preferably, the nelt
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maybe cooled and then broken into conveniently sized pieces, followed by
milling and or sieving. Alternatively, the extrudate may be extruded through
15 holes and chopped into suitably sized granules for tabletting.

In the preparation of the granular composition, the sugar alcohol is melted.
Under pressurised conditions, the sugar' alcohol may be melted at a

~ temperature below its normal melting point. Melting 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



The solidified nelt of the sugar al cohol incorporating the NSAID salt may
be formed into granules by a plurality of nmethods. For exanple, it nay be
pul veri sestoizntemigranul es. It nay be mlled and/ or sieve®CTidB20wsyoal730 be
passed t hrough a spray device such as a spray tower or spray granulator in
which the nolten material is sprayed 9roman orifice into a stream of
cooled air, allowed to congeal/solidify and then collected. If the nelt is
extruded, the extrudate maybe cool ed and then broken into conveniently
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neat ed { BNSeOBH2LA5ParEE TR Re ARG e e AP (20555 2POH conol by
the SCreye melting point of the sugar alcohol, more preferably to a temperature in the
range of 20 °C on each side of the melting point of the sugar alcohol. Some
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.



configuration in the extruder will also contribute to nelting the sugar

al cohol thereby reducing its external applied tenperature requirenent.

Accor di ngwg,20adnac28t r uder barrel may be heated to a tenperaiB@/doaws t han
the nelting point of the sugar al cohol. For exanple, the normal nelting
point of xylitol is 95 to 97 OC, howeMer under conditions of force/pressure
(such as may be encountered in an extruder or simlar processing device),
the external applied heat necessary to melt the sugar al cohol may be
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Preferred operating temperatures for melting the above sugar alcohols,
15 preferably by a melt-extrusion process as defined herein, are about 10 °C to 30
°C above the melting point of the particular sugar alcohol so that the sugar
alcohol is fully molten. Thus, preferred operating temperatures are as follows:
sorbitol 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, lactitol
between about 105 °C and about 128 °C, maltitol between about 159 °Ctand

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
alcoho!l preferably consists ‘essentially of D-sorbitol or xylitol, especially
essentially only xylitol.

30



or a disaccharide. Mre preferably, the sugar alcohol is derivable from
reducti on of a nonosacchari de. Preferred sugar al cohols derivable by

reduct i orwofeimershari des i nclude naltitol (npt 149 toPCFGE@)5/008@enal t
(nmpt 145 to 150 0C) and lactitol (nmpt 95 to 98 0C), of which, nmaltitol and
| actitol are preferred. Preferred sudgar al cohols derivable by reduction of
nonosacchari des include Dsorbitol (npt 98 to 100 0C), xylitol (npt 95 to 97
0C), adonitol (nmpt 102 to 104 0C), arabitol (npt 101 to 104 0C), nannitol

(mpt 167.tq 1 ,.dul cj t . = hféd ol ( npt
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MONOSacch@r ides praferatsly 185 didn belequal t 180, °Cadavairnt mlare greferably lessl
nmeso-erythritol. Mst preferred sugar al cohol s derivabﬁ py reduction of
monosaccthan ereegualéo (188 °6. smsbicreferahiv lsspithag or egugkic Qﬁxw itol .
Preferred operating tenperatures for nelting the above sugar al cohols,
preferably by a nelt-extrusion process as defined herein, are about 10 0OC
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bet ween u %gﬂ nRe about 127 0C, adonitol between about 112 0C and
about 133'%8'&r a algé:gp gét ween about 111 0C and about 134 0C, mannit ol

bet ween about 177 0OC and about - 200 OC, neso-erythritol between about 130 0C

d about_ 153 0C, |actital 05 0C and, ah 8 0C. maltitol
bt veon dBBUIGREEIBHaPISAL NS BomGlnSapeint WA £ 68Putan BRaRtads oc and

abOUFL? 18@091%% B galffipreterabR tiid At SGRO LS s sdgdr sleshdlas eitn may be
used to tormthe pharmaceutical conposition, preferably only a single sugar
al cohol least48°C,Thoss prefetally et deast Bkiboeveremorefprefasablyaatiigasiudl cal
composi t L’8,n mtog?p?el*gl%rbly about 100 °C less than the melting point of the NSAID salt..
Conveniently, the melt granules may be formed at temperatures substantiaIIyA
less than the melting point of the NSAID salt. In other words,‘ the melt mixture
15 comprising 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 than or equal to 20% by wt, even more preferably less than or equal to
15% by wt of the granular component of the pharmaceutical composition.
Preferably, the sugar alcohol is present in an amount of greater than or equal

25t 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 corhpositio'n.



al cohol preferably consists essentially of D-sorbitol or xylitol,
especially essentially only xylitol.Preferably, the sugar al cohol has a
mel ti ng pwormoeafiéizess t han or equal to 180 O0C, nore prefreratd2godm@sw7t han or
equal to 170 OC, even nore preferably | ess than or equal to 150 0C, nost
preferably | ess than or equal to 12018C. Preferably the sugar al cohol has a
nmelting point of greater than or equal to 50 OC, nore preferably greater
than or equal to 70 OC, nost preferably greater than or equal to 90 OC. The

sugar al gohol tcally h ' 0] ' [ meltin

or'ntof P e/ ishbS Zuor ARppPL Fpresot LS anfolit o afep®E inatafebliel 2, ¢ 10,
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t enper at ur e ] ' .less than the nelting point of the NSAID salt.
In ot her&}@)r c%'hgpméﬁléﬁure conprising the nolten sugar al cohol and
the NSAID salt is forned by the application of heat at a tenperature which

is sufficient to nmelt the sugar al cohol but pot nel tﬂ.i.he NSAl D.sal t .
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degr adat {4 iorNSARRIIR, #blrticiaf NIMPIS/ whichpreraiantialycinpit ¢ex-ar esent in

an anoun I"'ess than of equal to 30% by wt, nore preferably [ ess than or
equal to 26% by wt, nore preferably |ess than or equal to 20% by wt, even

o the pRANABEAYPES A NLSRSES WiTEh Preeraiall ofibitao dgmAy AR SEReL pr csent
han by O o O erer bl y aroater than or equal 1o 7o6by.
wt of the granular conmponent of the pharmaceutical conposition.
‘ (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,
Jibuprofen, naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen,
20 ketoprofen, indoprofen, pirprofen, carprofen, oxaprozin, prapoprofen,
miroprofen, tioxaprofen, suprofen, alminoprofen, tiaprofenic acid, fluprofen,.
and bucloxic acid. Preferred members of the propionic acid group include
ibuprofen, naproxen, qurbibrofen, 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.



Preferably, the sugar alcohol is present in an anobunt of |ess than or equal
to 26% by wt, nore preferably less than or equal to 20% by wt, even nore

pr ef er ablwoles®i16t2an or equal to 15% by wt, nost pref er abiryGB2ees8008d7an or
equal to 10% by wt based on the total weight of the pharnaceuti cal
conposition. Preferably, the sugar al cghol is present in an anmount of
greater than or equal to 1% by w, nore preferably greater than or equal to
5% by wt, nost preferably greater than or equal to 7% by wt based on the

t ot al ht _of t.he ar naceut i sition e Jnvent Wsthe
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acid derivatives; derivatives; (4) the

bi pheny!| 583G e&a 'HP'H‘&FER/ "6'{}3 '5) the oxicams. Suitable propionic
acid gerivatives for use herein include, but are not limted to, | bupr of en,
naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen ket opr of en,
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ti oxaprof en p en tiaprofenic acid, fl upr of en, and
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i buprof en, naproxen, flurbiprofen, fenoprofen, ketoprofen and fenbufen,

especial Ly i buprofen Sui tably acetic acid derivatives for use herein
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zomephT agy48kichA! BBRcand. AFiEr &S Afember of this group is piroxicam.

Suitably, the NSAIDS for use in the present invention typically exhibit
isomerism. Suitably, all stereoisomers, diastereoisomers, enantiomers and
mixtures therefore, including racemic mixtures, of the NSAIDS are embraced

15 by the scope of the present invention.

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

derivatives.

20 Preferred salts of propionic acid derivatives, especially 2-aryl propionic acid
salts, include salts, of naproxen, flurbiprofen, ibuprofen and ketoprofen,
particularly racemic mixtures and S(+)- enantiomers thereof. More preferred 2-
aryl proplomc acid salts include salts of flurbiprofen and ibuprofen, particularly
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 salt.
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



al chl of enac, ibufenac, isoxepac, furofenac, tiopinac, zidonetacin,
acenetacin, fentiazac, clidanac and oxipinac. Preferred nenbers of the
acetic acwo2go6oupi2sncl ude tol metin sodi um zonepi nac so@cugB2sesGopayac and
i ndonmet haci n. The fenami c acid derivatives for use herein include, but are
not limted to, nefenam c acid, necl @enam c acid, flufenamc acid,
niflumc acid and tol fenamc acid. Preferred nenbers of the fenamc acid
group include nefenam c acid and mecl of enam ¢ acid. The bi phenyl carboxylic

and 1| uf SRS rdxplide e flshe BEcnifine Rl 207 gBihe sy &F ehmefe |, 031 0.
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and i bupsodiem sagdfairti cul arly racem ¢ m xtures and S(+)- enantiomers thereof.
Even nore preferred 2-aryl propionic acid salts include salts of racemc
flurbiprofen and salts of racem c ibuprofen, especially salts of racemc

| bupy of ery; &d INSAID 8AERSr hdey RNtHePPrdsent invehfiohqs hef a
salt?QRe§P'eté_§ﬁt g‘?ﬁ?@yﬁﬁ%’?es of salts include: alkali netal salts, for
exanpl e sbdium salt of racemic ibuprofen or the sodium salt of S(+)-ibuprofen. Most

preferably, the NSAID salt comprises the sodium salt of racemic ibuprofen.

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

15 salts as defined herein. Preferably, however, the granu‘lar 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 to 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 typically having a melting point of between about 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,



sodi um or potassiumsalts; alkaline earth nmetal salts, for exanple the
magnesi um or calciumsalts; netal salts, for exanple al um niumsalts;

am noaci dveabasnief2er exanpl e the |ysine or arginine sal PET/GB200520807¢ sal ts,
for exanple nmeglumine salt. Preferred salts include the alkali nmetal salts,
the al kaline earth netal salts, am n&gbsalts and the am no acid salts. Mre
preferred salts include the alkali netal salts, amne salts and the am no
acid salts. Most preferred salts include the alkali netal salts,
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sal t s typitcamallehaosage domes.tAcaprgiogly the NSAlResait tpisally faone greatar
than or equal to 60% 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 equal to 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



about 270 0C, preferably between about 170 OC and about 260 OC. In this
respect, sodiumibuprofen dihydrate has a nelting point of about 200
0Clnapr oxwo 28@diterezshas a nelting point of about 250 to PET/GBZposz06077

| buprofen Iysinate has a nelting point of about 177 to 180 OC. The
proportion of NSAID salt in the pharméaceutical conposition wll depend on
the dose desired for therapeutic effect. Low dose drugs, such as salts of
flurbi profen and ketoprofen nmay formas little as 20% by wei ght (for

exanple 20 to ,70% of the, granul o) Ut b c
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preferably the disintegrating agent is only present within the granular

component. If a disintegrating agent is incorporated into the molten sugar

15 alcohol having the NSAID éalt contained therein and intin’iately combined

therewith, the mixture cooled and milled to produce a gran‘ule, a

pharmaceutical composition capable of tabletting with minimum tabletting

excipients aﬁd having advantageous tabletting, disintegration and dissolution

properties is provided. The disintegrating agent has the effect of causing a

20 solid dosage form,  such as a tablet, formed from the pharmaceutical

formulation to disintegrate under the conditions found in the gastro-intestinal

tract. Examples of disintegrating agents include one or more of wheat starch,

maize starch, potato starch, sodium starch glycolate, low-substituted

hydroxypropyl cellulose, alginic acid, cross-linked polyvinylpyrrolidone,

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 out

into the aqueous disintegration medium. Preferred disintegrating agents

comprise one or more of croscarmellose sodium and sodium starch glycolate,

30 especially croscarmellose sodium.



| ess than or equal to 80% by wt based on the total weight of the
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pharmaceutical composifion. Preferably, the disintegrating agent is present in
amount of greater than or equal to 1% by wt, more preferably greater than or
equal to 5% 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 Composition 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 salt and a

disintegrating agent uniformly dispersed therein. Preferably, croscarmellose



the ingredients in the pharmaceutical conposition to be pushed apart and
out into the aqueous disintegration nedium Preferred disintegrating agents
conpri se woeomoiase of croscarnel | ose sodi um and sodi uRCItGB2005/0Borcol at e,
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15% by wt of the granul ar conponent of the pharmaceutical conposition.
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sugar alcohol. More preferably, the pharmaceutical composition is in the form ‘
of a solid dosage form for oral administration. Even more preferably, the
pharmaceutical composition is in the form of a tablet, most preferably a
15 compressed tablet, especially a compressed tablet compdsition 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, lactose, dextrose),
25  cyclodextrin, 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. Lactose,
sodium citrate and potassium citrate are particularly preferred water-soluble
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
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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% w/w and most preferably 4-15% by weight of  the
pharmaceutical composition. The diluent may form part of the granular
component and/or it may be present as an extra-granular component.
Preferably, the diluent, especially microcrystalline cellulose and dicalcium
phosphate, are present within an extra-granular component.

20 A
The pharmaceutical composition, particularly the granular component, may
also include a surfactant, in an amount appropriate to the properties 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

V (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 0.1-1gml”, more preferably 0.3-0.6gmi". Further
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phar maceuti cal conposition. The diluent may form part of the granul ar
conponent and/or it may be present as an extra-granul ar conponent.

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 simUItaneoust 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
extfa-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 component prior to combining with the
granular component. The pharmaceutical composition typically comprises a
uniform mixture of granular component and extra-granular cdrhponent, 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.
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with the nelt granul es sinmultaneously or at

By “insoluble in water”, we mean that more than 10,000 ml of water is required
to produce a solution of 1 gram of solid at a temperature in the range of 15-
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



sequential stages in the process to prepare unit dosages. A particul ar
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The wi cking agent may he present in the.granul ar conponent and/or the
extra—grﬁfﬁ%ﬁ@%%ém RY apRBt ePrBrISes %IH@OWﬁ@%@?g agent is present in the
extr s granul ar conponent. Mst preferably, the wi cking agent is present

only"in the extra-granular conponent. By "insoluble in water"”, we nean that
nmor e t haSilitdnOdioxide isfinseluble irs waderuand suitablyr hasi@esurface @reagreaten gr am of

solid at thaant ggpmezrga,t, lﬁ1roereipnre erllgbIryagnrggte?fthaln5 100 m%g™, especially in the range

150-250 m%g™". Most preferably the silicon dioxide is colloidal silicon dioxide

(especially having a mean particle size less than 50nm such as 5-40nm), most

15 preferébly anhydrous colloidal silicon dioxide. The tapped density of the silicon
dioxide is preferably in the range 0.01-0.2gem™.

The wicking agent, for example silicon dioxide, is preferably incorporated in the
~ composition to an extent of 0.05-5.0% by weight (preferably 0.1-3% by weight,
20 more preferably 0.2-1% by weight) based on the total weight of the

pharmaceutical composition.

The silicon dioxide may be incorporated in the melt granules. If silicon dioxide
is incorporated in 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

pharmaceutical composition.

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.



25% In one preferred aspect of the present invention there is provided a
phar maceuti cal conposition conprising a granular conmponent conprising a
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silicate he sta materlal conprises starches such as potato
starch, dwpe%@dwithim,arela’welYahoﬂhpenadl oca starch and starch derivatives

I ncl udi ng nodi fied starches such as pre-gelatinised starch. Mre
preferably, the w cking agent conprises at |east -one of silicon dioxide
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mai ze starc pre- g | nised starch. Mst preferably, the w cking agent
conpr i seagent iasordefinesi Uerelrs| padioulaflyosiliteni dioxitss| iiblan iextrasgranuland
sui tably g%spo%e%wgo%:g"mgcrie\%nt reagt:]ranular component as defined herein in a
compressed composition, said granular component comprising a plurality of
solidified melt granules of a sugar alcohol having an NSAID salt and optionally
15 one or more excipients contained therein, wherein the wickingwagent enhances
‘the dispersion of the compressed composition in aqueous conditiohs. The
granules preferably incorporate a disintegrant and optionally a diluent uniformly
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
présent 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.



than 50 n2g 1. nore preferably greater than 100 nR2g 1'. especially in the
range 150-250 nRg 1- Most preferably the silicon dioxide is coll oidal
silicon dvoxnaeiespeci ally having a nean particl e sizeprcegB20652003@Onm such
as 5-40nm, nost preferably anhydrous colloidal silicon dioxide. The tapped
density of the silicon dioxide is préfderably in the range 0.01-0.2gcm 2 .
The w cking agent, for exanple silicon dioxide, is preferably incorporated
in the conposition to an extent of 0.05-5.0% by weight (preferably 0.1-3%

{he"phar i B dedlip dnbrivareddial” oRpBston; BoRl, B B, Bl 0T
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phar maceuti cal conposition. A preferred pharmaceuti cal conposition conprises
a granul ar conponent as defined herein and an extra-granul ar conponent
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di oxi de, to mchievexa qaicklyadisindegrating dosage form, such as a compressed tablet,

with good dissolution characteristics is minimal.

The present invention also provides a formulation comprising a NSAID drug
15 and at least one further pharmacologically active ingredient and/or enhancing
agent. The further pharmaceutically active ingredient may be present in the
granular component or in thé 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 form 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.g;
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.



conponent conbined with a granul ar conponent as defined herein in a
conpressed conposition, said granular conponent conprising a plurality of
sol i di fi esormeécto1grzanul es of a sugar al cohol havi ng an N8arBRaét00307d
optionally one or nore excipients contained therein, wherein the w cking
agent enhances the dispersion of the Zonpressed conposition in agueous
conditions. The granul es preferably incorporate a disintegrant and
optionally a diluent unifornmy dispersed therethrough. The conposition
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of the formulation, for example 5-25% w/w.

15  The ratio of NSAID salt to the further pharmacologically active ingredient or
ingredients will depend on the proportion of the NSAID salt in the dosage form.
Thus, depending on the dosage of the drug, it can be expected to fall in the
range 20:1 to 1:100, conveniently 5:1 to 1:40. For relatively high dose drugs
such as ibubrofen, the ratio of NSAID salt to further pharmacologically active

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 weight.

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
pHarmacoIogicaIIy 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



advant age of the present invention is that the nunber of excipients
necessary to achieve a quickly disintegrating dosage form such as a

conpr essenotad/as125wi t h good di ssol ution characteri sti ceCrGBIWONMWaI77 The
present invention also provides a fornulation conprising a NSAID drug and
at |l east one further pharnacol ogi cal I2p active ingredi ent and/ or enhanci ng
agent. The further pharmaceutically active ingredient may be present in the
granul ar conmponent or in the extra-granul ar conponent. Forrml ations
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e.g. guaifenesin, pot assiumcitrate, potassium guai acol suphonate,
pot assi ur’ﬁheumltagl@nalm maypbe medt@fﬂr&arﬂmﬁ\gl ouafter the ssugar ralcehiel agoni st
(e.g. m sgPdIPstoI) and/ or an anti-nausea drug (e.g. donperidone).

Thus, as used in relation to this aspect of the invention, “solidified melt

15 granules” means granules formed by combining the sugar alcohol and NSAID

salt in solid state with a further pharmacologically active ingredient or

ingredients, melting the sugar alcohol, cooling and forming the mixture into

solidified melt granules. Alternatively, the further pharmacologically active
ingredient or ingredients may be mixed with the sugar alcohol once molten.

20

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

ingredient incorporated within the sugar alcohol melt granules including the

ANSAID salt or it may be combined with a disintegrant and/or a diluent and

optionally a surfactant and other tablefting 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 éurfactant 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 NSAID



Such extra active ingredients and/ or enhancing agents may be i ncorporated
in the nelt granules or in the extra-granul ar conponent which is conbi ned
wi th the welznosgnersl e prior to forrmulation into a conpr @essaB2oexlosd77
Preferably, the nelt granules do not include paracetanol. Reference nmay be
made to M MS and the Physicians Desk 2Ref erence for guidelines as to a
suitabl e dosage. It is generally expected that such other active
ingredients will formO0.1-50% w w of the formnulation, for exanple 5-25%
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in the dggragesiigastant histurthepprsferred graniiar dosmoeent cohsistdr egsentialigan be
expected to fall in the range 20:1 to 1:100, conveniently, 5:1 to 1:40. For
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| ow dgse drugs such as flurbiprofen, the ratio of NSAID salt to further

phar macol ogi cally active ingredient nay suitablJy be 10:1 to 1:10
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phar imacol ogi ca ve I ngredient oringredients withinthe |liquid sugar
al cohol nelt tlepimamded on nelt-extrudi ng the conbi nati on. CGenerally,

t hefurther pharmacol ogically active ingredient or ingredients have a higher
mel ting point than the sugar al cohol in which they are incorporated. I|f

they havgya .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 pIuralityA 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:



| ower nelting point, the solidified melt will be a conbined nelt of the
sugar al cohol with the low nelting point active. If the further

phar macolwgizea@ldiyi2act i ve i ngredi ent or ingredi ents has @&CwslBR2005¢0p0T7 Nt

hi gher than that of the sugar alcohol it is intimately mxed with the sugar
al cohol in the granul ar conposition aml is present as a uniformor
honogeneous solid solution or dispersion in the solidified sugar al cohol
nmelt. The liquid nmelt is cooled until solidified rrelt is formed. As the
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be the sole i r%ggﬁs%m @qg@ggr%%@tiog% ﬁﬁaﬁwﬁéﬁd’mﬁﬁ émol melt granul es

i ncl udi ng the SI htegrant and/or a
di | uent and optionally a surfactant and ot her tabl ett'ing excipients.

Accordin , in aone preferred emhodi an conprj se greater
t han 86% w Icﬂ Ope i@ bYé’Yﬁ'ghtaﬂUquh 'LOPﬂQe ﬁ%ﬁcirﬁﬂlcﬂ‘ dpﬁx\f e tB )
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al cohol, a NS urth ar macol ogi ca Iy active ingredient or
I ngr edi ents a disintegrant and optionally a surfactant and/or a diluent.

Further pef ert £ fighio SoaPASIor g alshe

In a further preferred pharmaceutical composition, for example a 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 pharmaceutical

composition of a granular component comprising:

20
a plurality of solidified melt granules of a sugar alcohol incorporating a
NSAID salt, preferably sodium or potassium ibuprofen, a disintegrant
and optionally a diluent uniformly dispersed therein, said sugar alcohol
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 granAuIar component and said
diluent being present in an amount of 0 to 20% by weight of the granular
component.

30



essentially of (98-100% w w) the conbination of a sugar al cohol, a NSAID
salt, further pharmacol ogically active ingredient or ingredients and a

di si nt egraot2oodfust2her preferred nelt granul es consi st efsEm@B20030p3077 a
sugar al cohol, a NSAIDsalt, further pharmacol ogically active ingredient or
ingredients, a disintegrant and a sur®@actant. A further preferred granul ar
conponent consists essentially a sugar al cohol, a NSAID salt, further

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

sur fact ant, and Kuent . A pref kGal j 1]

especi al Ir}i) a cbﬁ%gglg“séﬁgvteé@te?%g%g& ?4%@%@%#@@9?@%?%9?@?3 tﬂi xture
of: a) a granys% &9 gt basswr osi e 2otal weight Yofothe ophdtiridcedtiosl t
granul es of a sugar "al cohol incorporating a NSAID salt uniformly contained
therein; and bgoropostienobanexia-aranyiaf cempPaneniGUNBI$IBgGW cki ng agent based
on the total weight of the pharmaceutical conposition. A further preferred
phar maceuti cal conposition, especially a conpressed tabl et conposition,

conprisses an impsnwt §%vibyt weighifof a)witkingaagénrt;, espegizlignsilicamulioxddelg a
plurality of solidified nelt granul es of a sugar al cohol, incorporating a
NSAI D sal t- andoasest an Hetptal weight Qfdhmppaarn%@?@@aCtDmﬁwn- and b) 0.05 to
5% by wei ght of an insol uble w cking agent based on the total weight of the
pharmaceutical conposition. Preferably, as nmentioned herein, the insoluble

wi cki ng apefiérably, pthes guttarmiackutical n cempositign A redpeciatly mptue eextra-ytarailar
preferably, the insoluble w cki agept. conprises siligco Loxi.de. Jn a
further pAQvERRe o5 0105 Beshnt walt based e ectoffl WHigRtat oq
tabl et, tdhara,d ' Liad ' i G onent
comprits rEH A TR REoby TERCTpIHANE IBpidints o dothcl herem
especially a lubricant selected from stearic acid or a salt thereof i.e. sodium

stearate or magnesium stearate.

Alternatively or additionally, the pharmaceutical composition, especially the
15  extra-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 phérmaceutical 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:



of a sugar al cohol incorporating a NSAID salt, preferably an ibuprofen
salt, and a disintegrant, preferably croscarnell ose sodium wherein the
sugar al cwbabodmepsesent in an anount of 1 to 30% by weipgmtGBbodoso7gr anul ar
conponent, the NSAID salt is present in an anmount of 60 to 95% by wei ght of
t he granul ar conponent, the disintegraht is present in an anount of 1 to
25% by wei ght of the granular conponent; b) 0.05 to 5.0% by weight silicon
di oxi de based on the total weight of the pharnaceutical conposition; and
optionally c) a lubricating agent and/or a diluent. In a further preferred
pharmaceutical conposition, for exanple a conpressed tablet, there is

provi ded an i nf)i mat e thé XylitoPor DAFsrbRoINg prégerfiln tam AGuhY of\BitaME% }b?ef erably
70 to 99% by weight, nmore preferably 85 to 99% by wei ght based on the total
wei ght of the phar madeightc hasednessithe oleta)r weightaml the Rhasarssutical
conprising: a plurali ¥n sit?bcH'i dified nmelt granules of a sugar al cohol

i ncorporating a NSAI ;5°8 , preferably sodiumor potassiumi buprofen, a
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sugar al cohol being present in an anpunt of to 30% by i ght of the
granul ar conponent, %‘deb(l%'@‘g}&ﬁer%‘éﬁ‘ﬁ&w %ﬂgﬁt ﬂgg’ﬁ ﬂ%ﬂ?ﬂ@&fwo to 95%

by wei ght. of the grandlaf,d pgnt, said disintegrant being present in an
anount of 1 to 25% by 1 g of the granul ar conponent and said dil uent
bei ng present (i) an dhedidintefranttis pAasEnbyn aniaghountfoftSito §6%nby aveight
conponent.b) 1 to 40% by wei ef er

ht , blLy, 1 to 30% b ight, .
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phar qgceuti cal conpogji4 on of an extra-granul ar conponent conprising:

b) 1 to 20% by weight of an extra-granular component comprising:

(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 lubricant, especially stearic acid or a
salt thereof, based on the total weight of the composition; and

20 (vi) 1 to 15% by weight of a diluent, especially microcrystalline
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 thaerapeutic



0.05 to 5% by weight of a wi cking agent, especially silicon dioxide, based
on the total weight of the pharnmaceutical conposition. Preferably, the
phar macewocadé/maereposi ti on, especially the extra-granul ®CTGBIPEIOBI77
further includes 0.05 to 5% by wei ght based on the total weight of the
pharmaceutical conposition of one or 3mre |ubricants as defined herein,
especially a lubricant selected fromstearic acid or a salt thereof i.e.
sodi um stearate or nmagnesi um stearate. Alternatively or additionally, the
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phar maceuti ca nmposi tion of a granular comment conpri Si ng_: a plurality of
sol i di fi etisordets gndragficlissoe iRjuriesol Thay mayarlse be Used totsofraaimgntaf NsAl D

al kali nmetal salt., prefer ' Si | n i

di si nt egr%ﬂﬁ?pﬁfﬁé‘i’%PM’W%MW%%@C@#%%FF%@é dggme&%ﬂrhﬁfﬁ?f (’gre %pgci%nt ai ned
therein, miaeaiRen: fheurhiiic Xphini omuculdrs pain,t dadkache esreuralgia amndfarunt of 5
to 15% by wei giht based on the total weight of the, gilr nﬁfﬁ}%} hﬁlal .

conposi t iroHscylpskeletad pRERPDRE IPAIN OﬁéiS&PnﬁaﬁtaﬁS@CE& & OMRdint of 60
to 10 - respiratory infections, colds or influenza, gout or morning stiffness.

Accordingly, in another aspect of the present invention there is provided a
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 éffective therapy are known to those skilled in the art for each
20 'NSAID. For example, they may comprise the NSAID to an extent of Smg,
10mg, 12.5mg, 256mg, 50mg, 100mg, 150mg, 200mg, 250mg, 300mg, 350mg,
400mg, 500mg, 600mg and 800mg. Where derivatives are employed,
normally the precise unit dosages are chosen to give the equivalent NSAID
doses given above. For the 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



80% by wei ght based on the total weight of the pharmaceutical conposition;
and (iii) the disintegrant is present in an anount of 5 to 15% by wei ght
based on wbeotstied2swei ght of the pharmaceutical conposi PCcorGgB2assdob)771 t o
20% by wei ght of an extra-granul ar conmponent conprising: (iv) 0.1 to 3% by
wei ght of an insoluble w cking agent,32specially silicon dioxide, based on
the total weight of the conposition; (v) 0.05 to 5% by weight of a

| ubricant, especially stearic acid or a salt thereof, based on the total

\gg:ogglt aﬁr%ﬁtpgg'@ﬁg%zééé %‘@@%quﬁi%g’éehﬁa% i Zﬁﬁ:%sgﬁ@@%%ﬁg% on the
total wei rafg( idjl?n?;g?m%‘iﬁ;cjlé%it d?fs@frﬂé?bbmmge Bryfenéd Gaitivzestare (i) to
(vi) bei greater than 99% by wei ght of the conposition. Mst preferably,

t he gr anuhahecrangen2bt108omy, smorepseferably 136-66 mg. and gpsecillyt $rmasows by wt
of the granul a*; conponent) of xylitol or D-sorbitol, sodiumibuprofen and
croscar mfSIO™®bdi um NSAID salts and derivatives thereof are primarily
anti-ignflammatory, anal gesic and anti-pyretic agents but have al so been
proposed for other therapeuticuses, incl u_di,n% t he tr?at ment of peri odontal
bone | ossPrefarably; the pharmacawicakeonpesitienisdn thedorpmg 9sefior 8tposi ti on

of the present .inventi f ar.e..l, el e se | L.rieat ment
of all tfﬁq?ﬂlﬂéﬁﬂﬁt'gnu?ggn‘f@i 98%?%5%3’& %\}(@gdgvg%dds&e’is %%IGEI @o\}rvgtetér@oterft ective,
i ncl udi ngngbetisrebpadapteditol disimtegratecivattienmoutts , Prafénpblys itiey usitadusel ist i s,
seronegative arthropathies, periarticular diso and saoft

. rders .tissu
i njuri es.adepigd tayelanse threNSAIR salt infee stamack Af ﬁ?ﬁ gastro-ntestinal tract.

10 - Most preferably, the unit dose is swallowed by a patient in need thereof.

Suitable unit doses include compressed tablets, chewable tablets, effervescent
formulations, trouches. Most preferably, the unit dose is in the form of a
‘compressed tablet, especially a non-effervescent compressed tablet.
15
Thus, according to a further preferred aspect, the present invention provides a
compressed tablet comprising a pharmaceutical composition as defined
herein. Although, the compressed tablet may be swallowed 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



post operative pain, postpartum pain, dental pain, dysnenorrhoea, headache,
m grai ne, rheumatic pain, nmuscul ar pain, backache, neural gia and/or

nmuscul oskebeveloipesn or the pain or disconfort associ at @dTwR200% (08077
followi ng: respiratory infections, colds or influenza, gout or norning
stiffness. Accordingly, in another aspgct of the present invention there is
provi ded a pharmaceutical conposition according to the present invention
for use in the treatnment of pain and/or inflanmation and/or fever.

Furt her e, t i_avent. 0 I oyi eaf | i _and/ or
I nfl arrrrgﬁ:l5 rgﬁergﬁ@, (ﬁeq éq)etlaﬂgglpz&féghé rﬂ%@ eggﬂﬁéﬁﬂﬁ g%rﬁé{){, g’i Sgé%c@ﬂp@& tion
accor di ngnkR nhikRiIre i€ 866IEd itd Yerhh ablitified mekaRt the soidifiet! eele R foridatt
dosages for effective therapy are known to those skilled in the art for

each NSAlimto #pluralitnafimelt graajilesay conprise the NSAID to an extent of 5ny,
10nmg, 12.5ny, 25ngy, 50ngy, 100ng, 150ngy, 200ng, 250ng, 300ny, 350ng, 400ng,
500ng, 600ng and 800ny. Where derivatives are enployed, normally the

preci ge l{')dbﬁ"lﬁdﬁéﬁ&em atditiohoee the NSAIDE shitearriisuyat @idohybAhSt dnsebegi ven
above. For the treatnents described herein the maxi num dai I%mdose of

i bupr of erpreseiieicthgl sojidiied el aranues gre dessibesabgveyUche9mpenents ny.

Pr ef ' e - . 1 +,100- 300
g and oapaieg, b5 Rt dnikd R diHSat aithictal dRRmasEBiGIfavgY - o
i s gener addent80AsotgbleAviskingl agents,tdildests ared lubeicagtss ny. Preferred unit

doses are I n the range 12.5-150 ny, nore preferably 25-100 ng and
especially 50 ng flurbiprofen. The maxi num daily -dose of naproxen is

gene® » Yn'thBhiBBesd PO RsHAl InviAtioy, HENRARY Aol ARATISAID ehftdired i

doses "are in the range , hore pre -500 ng andespecial ly
220- 250 nanynagditinpal exdigientio banndaded iddbe mélt keamypesfreay be mixedrinl |y 200

. A sl r}ﬂleesotfigi stta eO;S)ﬁornPoy mbe(ftin295thr£g'suéDaQregllgcr)l[nglfj Rﬁeirtna l\%sl?/,s tHe Sdditional
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 the present
25 invention by a simple cost-efficient manufacturing process on a Iafge scale’.
Formulations prepared from a pharmaceutical composition according to the
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.



in the range 25-100 ngy, nore preferably 25-75 ng and especially 50 ng

ket oprof en. Preferably, the pharmaceutical conposition is in the formof a
uni t dosewbanosared2sadm ni stration. The unit dose nay bePshadB2008303077

di spersed in water prior to ingestion or adapted to disintegrate in the
nmouth. Preferably, the unit dose is agBéapted to release the NSAID salt in
the stomach or the gastro-intestinal tract. Mst preferably, the unit dose
is swallowed by a patient in need thereof. Suitable unit doses include
conpressed tablets, chewable tablets, effervescent fornulations, trouches.
Most preferably, the unit dose is in the formof a conpressed tablet,

especi al |- phaaPeve-Aidrtiones Prodessafiny eserié@blEIn. a hlMber 3¢ WlyEl N4 ohe 2
further preferred aspect, the present invention provides_a conpressed

t abl et conpthosi, heasygadr algekalt ischgatedniposi suilghlea yeaes!li weldl meltenn Thal t hough,

t he conpr tabl et e 0, [ | Lor to
adm ni st r'ﬁ%ﬁﬁﬂ ,Sagr'lé'sg}Q%%/)pgﬁ@@?o#pﬁgggggeﬁé@?% aﬁg t@%&mh&%&éh@egdapt ed
to relseasfetdvatNEAfGrad niforrh AixairenaOptionabadditionanersipientd maypode. The
present invention also provides a process for producing the pharnaceuti cal

conposi t ijandgd tinto thesastt mixdie sspulkdiaausl gf seauentiafy. dhe moledrning a
melt m xt 0 | Si i . LN ' sal d NSAI D
salt ther [@r‘éogﬁy}oﬁfg‘%ﬁ’ﬁ% ﬁ%éﬁoar{éggr'ﬁ%%{en ?8@?‘?“?"@%% 8@%@‘%%&%@“% ifldar;j may be
present igxanhslecs aovlesbelanhidh niay continuduslysitaterand wediventie sobledi fi ed
melt granul es. Preferably, step (ac)rhtakes | ace in ? mel t extruder.
Pr ef er ablWpeltite agaspmimitingiglevigs uch as aserarer bk r8d/ar@ Mk m a sol i difi ed
mel t £ nd the solidified nelt is forned into a plurality of nelt granul es.
Conmponents in addition to the NSAID salt and sugar al cohol that nay be
present iln 4 figrthser procéss dhewlugag ricuiiob snay be dontbindcd svithbiineeNSAID Fsalt
Comjonentasnd any additional excipients which may be present in the granules, e.g. a
disintegrant or diluent, and then heated together until said sugar alcohol is fully
molten. In yet a further process the sugar alcohol and the NSAID salt are
15 combined and heated together until said sugar alcohol is fully moiten 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



i nclude but are not limted to disintegrants, additional pharmaceutically
active agents, insoluble w cking agents, diluents and lubricants. In the
process oboth&/qmsesent invention, the sugar al cohol andprNS&H0e&sal0807and any
additional excipient to be included in the nelt granules may be mxed in
the solid state prior to nelting the mugar al cohol. Alternatively, the
addi tional component(s) of the nelt granules may be added to the nelt

m xture conprising said nolten sugar aI cohol having said NSAI D salt

contai ned therein. Proc
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the nelt m x?ure ten sugar al cohol and NSAID salt are also within
t he scope of the present invention. An especi aIIy preferred nmethod invol ves
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during the tabl etting process to provide a dosage form having suitable
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I mpr |one process may be carrle ou In a nunber of
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ol ten. Tl\rl]SeAID salt and further optional ingredients combined therewith. The sugar
alcohol may be heated to any convenient temperature. Generally, the higher
the temperature, the more quickly the sugar alcohol will rhrelt 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 aicohol and
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



NSAI D salt may then be added to the nolten mass and t horoughly conbi ned
therewith to forma uniformmxture. Optional additional excipients nay be
bl ended iwbaotdmaereel t m xture sinmultaneously or sequent ipalrigB200B®3070! t en

m xture may then be di scharged into an appropriate cooling system for
exanple a cooled belt which may conti3aously rotate and deliver the cool ed
nmelt to a conm nuting device such as a scraper bar and/or a mlIl. In a
further process, the sugar al cohol may be conbined with the NSAID salt and
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and heated together until said sugar alcohol is fully
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granules. - tfnqﬁa itef? it ' Bb-Hudied i e fdiesugar

al coﬁ‘@l a%%%&%@g%e {(ylgﬁl anfoad{c??tlti'ﬁﬁgf(;bggec'iqugﬁts may be cool ed by

f eedi ng t100ts pGDYCoweoredprederably 4h0-i30fGe Trbétstigamsleohial mopy a@feal bent o t he
path of ahesattcrade aé‘%é’ fsubjected to conditions of force, such as by heat-extruding the

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

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 International patent application PCT/GB02/02556.

The extruder may also have one or more cooling zones. The cooling zones

may be necessary to remové the heat generated by the kneading action on the

material being extruded, particularly 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



cold air and the dried solid mass collected. In the preparation of the
granul ar conponent, the sugar al cohol is nelted. Under pressurised

condi t i onsQ 2006016129ar al cohol may be nelted at a - tenpecatGB2e03®OBEIW its
normal nelting point. Melting may be carried out according to known

met hods, including for exanple, heati3dyg in a vessel to a tenperature above
the nelting point of the sugar al cohol or by extrusion in a heated
extruder. Under conditions of pressure, the sugar al cohol nmay be nelted at

a tenperature bel ow its nqr.nal | ti,ng. DQI ' ure i s
det er ni n@ﬁacorwl Pﬂ@n&%cﬁﬁulri“( &%f"a{{’ﬁ%e Hﬁﬁ“@%@t@é‘ﬁg%%wgﬁﬁ%a@walt and
further opd ieQialiel NPrERIABIY StHeosRivdRe i$ PrRivided WithTheoblegkiramdfepbone my be
heated to any conveni ent tenperature. Cenerally, the higher the

t enper at @and,a heatedoneltingizoney t he sugar al cohol will nelt although this
must be bal anced by the energy input required to heat the drug. For highest
efficiency, it is generally envisaged that the sugar alcohol wll be heated

to not My e, rhaRed BRGerBHCHRICBES Viheed isrevidbdna Hted musie at ahcend! y
10-300C, above its nelting point to keep energy costs fto a minimm If the
sugar al-qoion efthensdrudles attor sdiacent Fhﬁj@@!etgélg@r extryded.@atsrial MRy bes heat ed

to a given tepperat . L i amar S I l:cand
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to mel ti r@fidientiubaated eohtHatt ther tmperatirei differeérceebetween the piotien
tenperature requirenent. Accordi ngly t he extruder, barrel may he h%at ed to a
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forc ure” (suc encount In an extruder or simlar
processi e dextiuite passimgttbrough dppl outlet Hoabenpraferadly fully meoltert e xyl it ol

may be res%%%?a%tigillg nfithil CmantéX. Thé pressure within the extruder may cause a

lowering of the melting point of the sugar alcohol. Accordingly, preferably, the

temperature of the extrudate passing through the outlet is in the range of 20°C

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 alcohol.

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



t hrough the mechani cal heat generated by the intense mxing action within
the extruder. It is generally envisaged that the extruder wll be heated to
a tenper avoneoamsizsess t han 25C bel ow t he nel ti ng poi nt pofi/GHE2e05800080E7

al cohol, preferably in the range from 200C bel ow the nelting point of the
sugar al coholto 5Q0C above the neltingspoint of the drug, nore preferably
from 10Q0C below the nelting point of the sugar alcohol to 300C above its

mel ting point and nost preferably to a tenperature in the range of 100C to

300C ab t.h | ti ' th | cohgl . trud N
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al cohol is fully nmelted. Preferably, the sugar alcohol, NSAID salt and
optional excipients, for exanple a disintegrant, are heated to a

br ot or abl% Prafied alsaimER, EPmREERS nelA i e SR ARt AL o ol conol
i s Xylgi t ghe @xtriddeR rPplufdlity b{ ggudleerwah Ay yaveediffedihg dizes amedegras 100 to

1600C, nore preferably 110- 0C. The .sugar al cohol may al so be heated and
subj ect edotwhich they awneffest anst fsthes heficaldrangfersarewsat ibe eytlehBoriggar
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pr ef er abl tyarigtéit sstews ot theautiet pottiondmay mprisehaveverserhelixl fetlowed byhe sol i d
m xture of the sugar al cohol and NSAID salt and an outlet for the nolten
ext r udat 2 forwardBeldel may be divided into different heating zones as

desi r%d. A suitabl e extruder arrangenment is disclosed in International
paten]’[ application PCT/ GB02/02556. The extruder may al so have one or nore
cool i ng 2nihen.théhsigavaicotpl s sabstemfialie fulceettad y atlimuic io fermdd:  Abat
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amorphous phase of the sugar alcohol is formed. Suitably, the melting point 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 preparation 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 formation 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 proCeés. 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 mixture cools, it



material into the extruder and out fromthe extruder. In a preferred
process according to the present invention, the extruder is provided with a
cool i ng zwoeli@andéRsheati ng zone. Further preferably, thece/dRogvosizded a
cooling zone at the inlet portion of the extruder so that the materi al
entering the extruder may be conveyed3®r transferred along the extruder to
a heated zone. In the cooling zone, the internal heat generated within the
mat eri al being extruded is carried away so that partial nelting of the

sugar al cqhol cannot occur ch e detrinental.to.the throughput of
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preferably, the tenperature of the extrudate passing through the outlet is

in the range of 200G on each side of the normal nelting, pqint of the sugar
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allowed to cool in a cooled vessel. The molten mixture may be poured onto
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.



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 harwoneosase® shaft, for exanple a tw n-screw shaPCI/aBroesnodorise t he
extrusion effect on the material being extruded. The use of paddles al so
maxi m ses the shear effect on the matgyial being extruded. The paddl es may
be of fset at any desired angle or conbination of angles to generate

i nternal heat within the sugar al cohol as appropriate to nelt the sugar

al cohol . _The configuration and/or size of the paddle 1] | depend on
factors sTJ@nrltaéow%gymOAﬂ%twr ﬁgq B?el %%ﬂﬁgﬁaﬁﬁlt%SQBQfQ‘lvﬁi‘é‘g,m? BS:i&io of
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may be i préfecalblyrvaninuterat/less (e2g.c0-60 sticonds), onoreqpraferablyde S0seqondssur e

ithin th I Xi desired. A d t '
hel 1 cal | Or4RRS (6 9o Gl asconc e ey FBRY o 40 eCandy BBAImos WFGrabb Ly of
paddl §s whsgReBHdsave differing sizes and degrees to which t hey are of fset

and further helical transfer screws at the outlet portion to convey the
extrudate out of the extruder. Further preferably the helical transfer
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cooling, a single continuous anorphous phase of the sugar al cohol is
formed. Swiurssh gepend, @bl lepsly tpsiome gxtenle eudhe viseesitn of stheumaltgntial |y

| ower. than the meLti.n [ of. D
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mm, for example 2 mm.

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

the extrudate solidifies throughout its depth.

20 To maximise output, a plurality of ribbons are provided extending parallel to
each other, for example on a cooling belt. Preferably, there are more than two
ribbons, for example three, four, five, six, seven, eight, nine or ten or more
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, accordingly 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



NSAID salt is uniformy dispersed within the nolten sugar al cohol.

Advant ageously, the process of the present invention permts the formation
of a pharweaceatdiees conposition conprising a NSAlID salt pamidBboInoB07M Si Ng
and/ or preventing degradation of the NSAID salt. Wen used, additional
conponents such as a disintegrant or &h additional pharmaceutically active
agent or any of the other excipients described above are conbined wth the
sugar al cohol and NSAID salt, either prior to nelti ng t he sugar al cohol or
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fully nol IEED eﬁ{gﬂeégﬂ (?g slopge NSAID salt contained therein optionally with
any additrona nen cooling to a tenperature bel ow the mel ting point

of the sugar al cohol and formng the solid mass into granules. The granul ar
conpositign of the inventi ses a. plurality ol uch | es. The
nelt is aquB%?ﬂytd é%l PYPS eﬁjn y!ﬂ?ﬁarme‘tg olbutE ! -gmco%[pang Oi Acl udes
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belt. Preferably, the belt is cooled by water. The water may be applied to the

underside of the belt along its length or partially along its length as desired and

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-c;ooled élong substantially 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 may be formed into granules by a plurality of methods. For
example, it may be pulverised into granules. It may be milled and/or sieved. It
may also be passed through a spray device such as a spray tower or spray
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.



cooling trays which may be static or continuously noving. Static trays may
be placed in cooling cabinets. Mving trays or belts may have additi onal
cool i ng neens)é/merl as cool ed water. The cool ed nelt foros/GBe@dogo7and nay
be scraped off the belt or collected as it falls off one end of a
continuously noving belt. Preferably,42 he sugar alcohol is fully nolten as
It exits the extruder. The extrudate may consi st of the nolten sugar

al cohol and NSAID salt contained therein, w thout additional ingredients,
wherein the sugar al cohol is present as a single continuous anorphous phase
and the NSAID salt is dissolved and/or dispersed therein. Optionally, the

ext rudat erHzRy ' idn bé efEvelabiensuf@ thatAeThelt Pisn@les e of a
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Suitably, the width of each ribbon of | ten extrydare i reater than the
depth of thﬁéaI’IQ%&#1%1'5hHlOf@dHPfQ{leb’son-grﬁ-ggmg d.Then@npe t&?’?ﬁ'tyeré‘@ﬁ ri bbon

wll, of couyrs é st S ' '_ Vi s i of the
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t he cool igrgnaieemsaphave atporositynoff 0.6kh0g/mbf 10 mmor less, preferably 0.1
to 6 nm - _ '

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 tabletting
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 preferred 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.



nore preferably 0.5 to 5 mm for exanple 3 to 4 nmmand nost preferably 1-3
mm for exanple 2 nm Cooling will normally occur first on the side of the
ri bbon prweine@Eéet2ie cool i ng neans. Accordi ngly, usual | ycrles2b@m®s073ur f ace
of the ribbons solidifies while the upper surface of the ribbon is stil
nolten. As the ribbon is further coolsad, the extrudate solidifies

t hroughout its depth. To maxim se output, a plurality of ribbons are

provi ded extendi ng parallel to each other, for exanple on a cooling belt.
Preferably, there are nore than two ribbons, for exanple three, four, five,
si X, seven, eight, nine or ten or nore ribbons according to the size of the
extruder | ri bbon
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cooling it at a r | ess than or equal to 30 0C, nore
pr ef épamcqurggglgﬁﬁ@ﬁtgwéiqua' to 20 0C, nost preferably |less than or equal
to 15 0C. Generally, it is expected that the nolten m xture will be cool ed

to a
In a preferred aspect of the present invention, there is provided a process to

prepare a pharmaceutical comp03|t|on as defined herein comprising the steps

of:
15
a) forming a melt mixture comprising said molten sugar alcohol having said
NSAID salt and a disintégrant 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, followed by comApression 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,



tenperature below the nelting point of the sugar al cohol before being
formed into granules. The nolten m xture nay be cool ed by passing the

nol t en mwoun@/aet2d a novi ng cooling belt, preferably aPprcordB2nesnsd7ry
rotating cooling belt. Preferably, the belt is cooled by water. The water
may be applied to the underside of thedbelt along its length or partially
along its length as desired and according to the length of the belt, the
guantity of nolten m xture and the speed of the belt. It is especially

ferred | the pol i initial cool i ,
For exampPeraty upder 8 tderane AsTedl 207 pohBoli sipbsdl S Ragblec o &
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or spray gsANYhRe LimfteW UK urides the ltielenariee Entdompresp] anéd.dctay® NF orifice
into a streamof cooled air, allowed to congeal/solidify and then

col | ect edFastiFlelieanailabie frooy BMMincdalANthind NSAID salt mxture is extruded,
the extrudate nay be cooled and then broken into conveniently sized pieces,
followed by mlIling and or sieving. Alternatively, the extrudate nay be
extruded Diyseligionhdbasurenterthopped into suitably sized granules for
tabletting. If 1t 1s cooled on a mpving belt or drum e cqol ed It may
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produced amd aqhdspbatehbufiier (selectbduat pH & . 2ard/er abl §.0cdindiospHt%e®).e si ze for
tabletting, preferably in a standard | arge scale tabletting machi ne. The
melt granules in

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 Schiuniger 6D Tablet Tester. The jaws
of the tablet tester were set at the distance settings of 23, 24, 25, 27 and 29.
The higher the distance setting the more préssure 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 each 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



t he granul ar conposition preferably have a nean particle size in the range
10- 2000mm nore preferably 50-1000mm and nost preferably 100-400mm

Val uabl e we=xunéstaerrse achi eved when the bul k density of trhe/gmbis/gs@nul es is
in the range 0.1-1gm 1, nore preferably 0.3-0.6gm 1. The tapped density
may be in the range 0.3-0.7gm 1 (nor&5preferably 0.4-0.6 gm 1) . The nelt
granul es may have a porosity of 0.5-2.0 g/m . The sugar al cohol preferably
forms a single continuous anor phous phase in the nelt granule. That is to

say substan ve. e .ne
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be comnbi ned thoroughly with extra- granul ar conposition so as to forma

uni form mxture of |ngred| ents Thi s may be achi eved by conventional m xing
and bl endEXanpls i bt U5 apparat us that may be used to

facilitat qand
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the for mfbaappmnlmamlganﬁommté’mm ad:kprnckssé‘*hetlﬂerhcmd owatenali was fiedfo ahe
present in enttagpettrml a/ n éflllggazﬁe\{téb%21 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 1to 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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Table 1

Formulation

Sodium ibuprofen

Croscarmellose sodium

Sorbitol
Xylitol

French chalk

Colloidal silicon dioxide

Magnesium stearate

Stearic acid

Microcrystalline cellulose

Dicalcium Phosphate
Lactose NF Fast Flo

* Note: Bold indicates the melt phase component




m crocrystalline cellulose is available fromthe FMC Corporation, Brussels,
Bel gi um under the tradenane Avicel PHLO1 ; dical cium phosphate is

avai | abl ewbnoswddsi2zgar Li mted UK under the tradenanme EnmPORmB286S/00307d
Lactose NF Fast Flo is available fromDW in Holland. D ssolution

Measur ement The di ssol ution was neaswred using the dissol ution nethod
described in the US Pharnmacopoeia Vol. 23, page 1791 , Apparatus 2 using
paddl es at 50 rpm and a phosphate buffer (selected at pH 7.2 and/or pH 6.0
and/or pH 5.8). CGrushing Strength The crushing strength i ure of the
har dness egsentiadlyt 'BQPB?U‘%Q" Qﬁ@%n‘&{gﬂ?‘g@nb “F%%BPE?&&QF 18 @9w$ﬁ%l

crushi ngp%c{e%ggth when the tablet was broken between the notorised jaws of
a Schl uni"ger 6D Tabl et Tester. The jaws of the tablet tester were set at

t he di stance settings of 23, 24, 25, 27 and 29. The higher the distance
setting the re pressure is applied to the tablet. In Tables 1 and 2, the
val ues iﬂﬁﬂ]ﬁ‘ﬁ—éztt—o%zdi cate the conponent parts of the nelt granular
conposi tion and values in normal text indicate the conponent parts of the

extra-granul ar conposition. The values in these tablets represent the % by
wei ght ~ ofTableté weserpoepaneddrersdne componenisHariaiie diindae same@anpebas Exanpl e

Ka): Preparation of the apul-ar : e Al Lustrative
exanpl es ﬁ%ﬁ?fgsfoﬁr%faﬁ?@ﬁd?n hg'gﬁgéa%%maﬁ &gﬁgﬁ{ gﬁf@Aﬁ@@e{ﬁ'M é%ti onal | y
wi th ot hei Axsd & §ivesa wibletcomaining the eeeinéd therapeutis level af NSAIPonent, and

then heatihg the mxture at a tenperature of 100 to 1650C in an extruder to

nelt the sugar alcohol fully and thereby m x the nolten sugar al cohol with
non- ol t g0 NSALDSQ! hafidSeRtdbdiurRe bR&¥nt 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 amounti

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 A traditional dry blend formulation comprising:

% by wt mg/tablet
Sodium ibuprofen 497 . 256
Sodium starch glycolate 7.0 36
Colloidal Silicon dioxide 0.3 1.6
Magnesium stearate 1.0 5.2
Microcrystalline cellulose 34.3 77

Sodium carbonate 7.7 40



exci pients. The nolten mass is poured onto cool ed stainless steel trays or
acool ed noving belt at 10 OC and allowed to cool. The nolten m xture

t ypi cal | yweaboaditbizes wi t hin 60 seconds; the m xture mayPoe/GRRoesaosdt7duri ng
cooling. The solid mass thus forned i4 mlled by passing through a cone
mlj having a screen with a round hole of 1mm The resulting granules are
coll ected. Exanple Kb): Preparation of a tablet The respective

extra- granul ar reefpoenrert-s—{Showm ra—text—+HA—Fgbtes 1 and 2), nanely,
col l oidal silic¢on|dioxide, | magnesi ratie, |ghalk,| stjearic acid,
| act ose, dical ¢i unﬁphos Bat e d st i ijae |cel|lul|lose are bl ended
si mul taneousl y|{w th the|granular i o TdqfMhgd firom Exanpl e 1(a) above
for approximately|15/m putes |n The bl dndeld_naterial was fed to
a rotary tablefting machineg (Fetie ndried |2140) |anq conpressed into
tablets (rmachi ne sweeqd ob 180 go g)er hour| angd: donpacti on force of
from4 KNto 14 Kch:omﬁi ning a g dase |of Al D drug. Exanples 2
to 16 Tablets ywer¢ piepared fiom onponents in Tdblg 1 in the sane
manner as descli beéd {or |Exanple onprlessi nd wdi ght of each
formul ation is|adjgsted|&o|gi Ve fconicai|nj ng, t|Ke |desired therapeutic
| evel of NSAID| Ex@&nplesN1|to|R6 256~ng of| sd& um i buprof en
dehydrate per tabllet| In the sang nmnn cdnprlessed |t abl ets contai ning 50
ng, 100 ng, 200 ny, 250{ng] 300 and [500 ng of| NSAI D nay be
formed. Figures 1|di$plays|thestal shing |k rlendt h jver sus conpaction
force applied durieg|thent abl Pt ess |for|Exahml'e (13. In this
respect, tablef§ of acceptable s y |be |pragducied jusi ng a conpaction
force of as |if{®l eas 4TKN—FIgu ay[s tjmedirssotjuti on profil e of
tablets corrprls-gngNth?Hl)r T°Ié| EtLD_I al. |, 1|, g
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Exanpl e 13 fornmed at conpaction forces of 4, 6, 8, 10, 12 and 14 KN
respectively. The dissolution profile is essentially constant for each

t abl et amwl®abéen1d12s Note: Bol d i ndicates the nelt phasePCT/GB2005/003077
conponent essentially i ndependent of the conpaction force applied during the
tabletting process. Exanples 17 to 26 Tablets were prepared fromthe
conponents in Table 2 in the sane manper as described for Exanple 1. The
conpressi ng wei ght of each fornmulation is adjusted to give a tabl et

taining the desjred th tic |level of. NSALD. Ln.{his.
onr oxon hsipIeYeA Shisigban B, RESh Sarstm@Par 153 the SoUPidal bR iSRG 1 o5 17
to 20; div@@f.%gggegﬁm H § 30 #eSAlscrébrdardnmedtb #tablétting mﬁéhiﬁtf@b| et in

Exanpl es ( I'profen sodiumis present in an anmount of 75 ny
per tabl dManesBx &Bpsingle2punctd tabletapeessousing goawventionalt 10.h mradeoling) 25 and

26. Example 27 - 1nproveq flow characteristics,. | L of the
phar rracetﬁr\dc%qm[?'iﬁ%g i"ﬂtpgﬁm&?s ‘t"‘?{ﬂaiﬁ}%gr‘?&%h%g“?pgﬂg §W@%t t“% dry

bl end 5f or | hjifiteldr 2 GlidkytMsisieNcyPh M Ehbwedhigh levalscsimiickpignte:thdo by wt
rrg/talgl etrH%t) %ué%dhll bupr of én 49.7 256 }g%di um st ar c%{ gl ycol at e 7.90 36

Col | oi daltalsiet punches dwingecompress®mvagnesi um stearate 1.0 5.2

M crocrystalline cellul ose 34.3 177 Sodi um carbonate 7.7 40Table 2 Note:
Bol d i ndicates nelt phase conponent :

In contrast, the formulation of Example 13 as detailed in Table 1 displayed
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 solidified melt
granules including the salt of a NSAID compared with employing a traditional
dry blend containing the NSAID salt. ’

15
Examples 28 and 29 — Improved flow characteristics and compressibility of the
pharmaceutical composition of the present invention when the sugar alcohol is
fully melted compared to a comparable composition when the sugar -alcohol is
partially 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
tExtra Granular Component
Magnesium stearate 1 1
Microcrystalline cellulose 30 30
Colloidal silicon dioxide 1 1




* 1 b- Met hoxy- al pha- net hyl - *- napht hal eneacetic acid Sodium Salt *2

Sodi un( +) - 2- f | uor o- a- et hyl - 4- bi phenyl -acetate di hydrate *3

2-[ (2, 6- dvohb@vapizenyl ) am no] benzeneacetic aci d, nONOPECAGH00N®3I77WAS
sieved through a 16 nesh screen, apart fromthe colloidal silicon dioxide
whi ch was passed through a 30 nesh screen, and fed to a tabletting nmachine
(Manesty F3 single punch tablet presssosing conventional 10.5 nm tooling)
and conpressed into tablets containing a therapeutic dose of NSAID drug.

Th ' I f

ot cki ng [ie BFa el FonAaTnEt e RS SR rotififles A 0828

f or mul at i mpafediaanhétallécfv |m£)@m;ﬂe|ﬁd) | excEpblie Exaphipsle! 28/ @b sopltel et flow
non StICk){ and was extrenely easg to conpress. It

characterjstic

was possi iyl )ém%t%whewSr'mEaamn%Bpéh@%Mlgtohwaﬁ.pﬁ@hadw aeledt rate of 180, 000
tabl ets per hour. Suitably, the throughput and efficiency of the tabletting
process is significantly increased by enploying solidified nelt granul es

i ncl udi ngThm(exkal-grantxlaa dﬁﬁbdhemsmwredsmﬁem tieropghya ré- mersh astréemzmd dry

bl end co %ﬁﬁi‘o‘?‘ NSAI D sal t anpl es 28 anfd 29 - roved flow

charact er '?f‘ edrsPedtveyrany r&P"IH?@eBFPaPnE@UMe@ 8 ape#SsiTthieon of

t he preseélénd@d"?ﬁéﬂeﬁal wvaﬁnfeahﬁeéttaeretm Ol.r\ﬂrtnahéy "P]#tsﬂgpegt ed to a

conpar abl e conposition sugar part he
fol | ow ngabwblpéess asnngeo.cmvleatiomai ’Ekérmlmet@oﬁﬂg)amﬁ zénhneéssed/\mt@ tabletsar ed: The

| h | & Ex 29
O o 5% RHIEY i el bE Thé tabB) Zuiisting SEBKoN o 356 HBISLS 9% o vars
ful | yy grel gesmpleer #88nt RoENasPh&ah el ftfsm@/bls&humgér BBrTéaéi YeSehipd The

extra-granul ar conponents were sieved through screen and bl ended
wi th t he thegpaults ae presantedrin dabie 8 amdsFigareskanpl es 28 and 29. The bl ended
material was fed to a tabletting nachine (Manesty F3 single punch

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 results Mean Individual Results Mean
Setting Results ‘ Results
23 2.2,28,13,26,27 2.3 0 0
24 3.4,45,39,42,4.0 4.0 0 0
25 66,63,68 7569 |65 0 0
27 60,67,64,64,63 |65 0 — 0
29 71,76,7.3,6.9,7.2 7.2 0.7,11,09,1.0,0.8,0.7 |09

20  The extrudate produced by fully melting the xylitol (Example 28) was thin and
pourable in consistency, whereas the extrudate produced by parfially melting
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



tabl et press using conventional 10.5 mmtooling) and conpressed into
tablets as detailed in Exanple 1(b). The tablet crushing strength of the
tabl ets ovoBx@mbes 28 and 29 was neasured using a Schl eorgao@DoIeEb| et
Tester and the results are presented in Table 3 and Figure 3. Figure 3
conpares the crushing strength for tablets containing sodi um i buprofen
formed by fully nelting the xylitol (d&xanple 28) conpared with partially
melting the xyI itol (Exanple 29). Table 3 The extrudate produced by fully

| ti th t ol 2 t hi :
wher eas. 1TgtEdthadaytoT EIRIEL 25) et TR Aa R e oy BR e o
29) alt hQH&Hn{;'tﬁé')@ll%%EﬁQﬁﬁle\/st%s@@ﬁé%c@sRﬁél*eealsbkéipﬁa?éﬁtaWﬁéﬁe- Bot h
extrudates after coolin roduced nelt granules havi ngya

simlar ‘he lmanulgpeuer@n@@nprﬂﬂsedh@twbdetgrangta@y e girudes jormed

b oducea D Migs A Y Rt REF <cabit) Erdfhed A ERaAI R o ver

al so %IOpéHrﬂ“@ndW‘ikﬁnsﬂdketogﬂh@rpﬁlﬂﬁhveQhéQablé&ﬁ@eﬁhalchtné t:@ﬂn @fetl witnahabl y the
granules forned by fully nelting the xylitol | e exhi bi t ed

i mpr oved granwles hfgr@@@leby sqar&@llyamelmgj thﬁ)txybtql dExampd%eZQ)u mslyofthe he

the syl | CTOULERUFEn RFEAL, Bt s, GRS BIOGSs AT BS MPRRLE WndT ¢ 1.0
tabl et ti nyamiles edseredhe bxyhtbmsrfauysmltby usi ng granul es where the xyli toI | s

fully nmelted. Moreover, as denonstrated by the results shown in Table 3 and
Fi gure 3, the tablets forrred fromgranul es where the xylitol is fully

I'te f
Cor + a0poTSTEREr Y damBnShARid by 8K tasulisholpbtiotae Bfd Hduk ithe,
tabl ets ftabletdfdmmetufrdm grahtuiesgvhére thg xytitol isniuly rngltnd:&*ample 28)lazet o

Wi thst andmgtn}?l‘e canLHt R1eorrerrlo {séln(c)if htalhdeer nEﬁQ\Hfczzicgzrtréjsrplon%l ng ?able?s 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.



(i.e. filmcoating and packagi ng) than tablets fornmed by partially nelting
the xylitol.dains 1. A pharmaceutical conposition conprising a granular
conponentwoanmviisi2ag a plurality of solidified nmelt gramgiras2oés/m3eagar

al cohol having a salt of a non-steroidal anti-inflanmmatory drug (NSAI D
salt) contained therein. 2. A pharnaceutical conposition as clained in
claim1l wherein the NSAID salt is unifgLmy dispersed withi'n the sugar

al cohol. 3. A pharmaceutical conposition as clainmed in claim1 or 2 wherein
the NSAID salt conprises a salt of ibuprofen, naproxen, flurbiprofen,
fenoprofenCINms‘oprofen and fenbufen. 4. A phar maceut i cal conposition as
claimed in claim3 wherein the NSAID salt conprises a salt of ibuprofen and
flurbiprofen. 5. A pharnmaceutical conposition as clainmed in any one of the
precedi ng 4| ai A5 pieneiceutival NSAhpositon compriskgs @ gadnulaf cemponent

b f 6. A ph iti d f th
Pl no ol ai fRMAREIG: 4 pluraikek SONUErd malk SRl 3 sidaratabddiaving( o
sal t, alkal i nejeant Br BBhah-skitbidal AMtiNAASAMatYy GUGNNSAID saft) oRfaildie

NSAID. 7. A pharmaceuti cal conposition as clainmed™in claim®6 wherein the
NSAI D salt contherems an al kali nmetal salt of the NSAID.- 8. A pharnmaceuti cal
conposition as clainmed in claim?7 wherein the NSAID salt conprises the

pot assi um or sodiumsalt, especially the sodiumsalt. 9. A pharnmaceuti cal

conposi tiop asp Cbl?érﬂ%fbe'uﬂcﬁ“&’orﬁ Ssifién fa@%lﬁhfébem' aaurﬁhawmémethewsﬁxm
solidified nmelt granules are ob al nabl e by ly melting the sugar

al cohol . 10. A salalmwméllmlycdlspemﬁﬁbmﬂnlhdheaggalrdmh@ll in any one of the
precedlng

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 pharmaceutical 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 pfebeding
claims wherein the NSAID salt comprises a salt of racemic ibuprofen.

20 .

V 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 comprises an alkali metal salt of the NSAID.

8. A pharmaceutical composition as claimed in claim 7 wherein the NSAID
salt comprises the potassium or sodium salt, especially the sodium salt.
30
9. A pharmaceutical'composition as claimed in any one of the preceding
claims wherein the solidified melt granules are obtainable by fully melting

the sugar alcohol.



clainms wherein the sugar al cohol is derivable fromreducing a nono
saccharide or a di-saccharide. 11. A pharnmaceutical conposition as clained
i n any orwoabogidiel2sr ecedi ng cl ai s wherein the sugar al echmaB2hasoz07mel ting
poi nt of between 80 0OC to 170 OC, preferably a nelting point of between 90
0C and 125 0C. 12. A pharnmaceutical conposition as clainmed in any one of
the precedi ng clainms wherein the sugar g3l cohol conprises D-sorbitol,
xylitol, adonitol, arabitol, mnmeso-erythnitol or m xtures thereof. 13. A
pharmaceutical conposition as clained in claim12 wherein the sugar al cohol
conprises D-sorbitol or xylitol. 14. A pharmaceutical conpositi on as

cl ai med i nqgnyp ngﬁ%ﬁﬁaéélﬁmaf 86/1Po8RioR! &4 réFalﬁN@@rlﬁ' é‘n %&W% ﬁf%]({eedgfganul ar

present in an a greater 'than or equal

conponent. 15. clalmbawhamuﬁheasuganrqioshah|ende|wabllea|frmsﬂ riedueimg anmonbd-t he
precedi ng cl ai ms erein the su ar al cohol is present in an anmount of |ess
t han or equal c@*&pr\,@ b¥ag @ igPanul ar conponent. 16. A phar maceuti cal
conposi §i on as clalned in any one of the preceding clains wherein the
conposi tion further includes a disintegrant. 17. A pharnaceuti cal

conposi ti oﬁ1asAcpbalrm@bemlcal abmpogitishcasickimed idi amnoser ahthe preceding ed

f di h ] d dj 8., A |
conpos 1 on as e TR b sther B1ERoT haS paREfind M hrarses Al T ' ©
present in an appuet prifetzdhpaihelfing bokfl e betweetb§0 bE atfd 35 tOe

pharmaceutical conposition.” 19. A phar maceut i cal corrp05| tion as clainmed in
any one of clainms 16 to 18 wherein the disintegrant is present within the

granul 2 C??Oﬂeﬁﬁa%aéeﬁical 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 or xylitol.

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 Qomponent.

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

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

30 . sodium.



pharmaceutical conposition. 20. A pharnmaceutical conposition as clainmed in
any one of the preceding clains wherein the conposition additionally

i ncl udes Wb 2b@zat126ne further pharmaceutically active i rgraaiizeotoos®71l. A
pharmaceutical conposition as clainmed in claim?20 wherein the further
pharmaceutically active ingredient is selected fromcaffeine, an anal gesic,
a decongestant, an anti-histam ne, a cagygh suppressant, an antinauseant, an
expectorant or mxtures thereof. 22. A pharnaceutical conposition as
clainmed in_claiim or 2. erein.the furthe rrraceutl aII active
agent is pr éseﬁt W???L{t'ﬁ@iﬂgwﬁﬂﬂ?'g?n@é Wé?f{ "gF aimelG oF hg@ﬂ\" thes. A
phar maceut i cal gJEpHRasAt; I
wherein the fogrml a??éorﬁ I?EFt nﬂﬁ@?ﬂ@e@“?ﬁ%ﬁﬁg atéaﬁapffé?% @p‘l’vﬁégl ubl e
in water. 24. thepbameacauticabtorposgiticn.ti on as cl ai rred in claim23 wherein

t he wi cking agent conprises at |east one of an inorganic material, a starch
material, a cellulose material or mxtures thereof. 25. A pharnmaceuti cal

conposi §i Ongas AChRARACdMtck! éérﬁP8§t|@|ﬁ RAIHRSE mahpond &rkélgﬁ!n@%% i8

silicon dioxide. 26. phar mac i cal nposition as clalnmed i1 n any one of
claims 23 to 2whﬁﬁ©nethﬁ digigtagrant lﬁgoragemitwmslnpihesgmnuian campnmmmofdﬁeo 1to

5% by wt of th osition. 27. A pharnmaceuti cal
conposition asscggﬁﬁgﬁﬁﬁ%‘ 3%@’8%@ claims 23 to 26 wherein the wi cking
agent is present within an extra- granul ar conponent of the conposition. 28.

A pharmaceutical conposition as clained in_any one of the ?recedl ng
20. A pharmaceutical composition as claimed in any one of the preceding

10 claims wherein the composition additionally includes at least one further

pharmaceutically active ingredient.

21. A pharmaceutical composition 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 suppressant, an anti-

nauseant, an expectorant or mixtures thereof.

22. A pharmaceutiéal composition as claimed 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. ’



clainms wherein the conposition further includes a surfactant. 29. A

phar maceuti cal conposition as clained in any one of the preceding clains
wher ei n twe 20@mmaoerst i on further includes a diluent. 30. PAT[dERDOROEMTTI Ccal
conposition as clainmed in claim?29 wherein the diluent is selected from

m crocrystalline cellul ose or dicalciumphosphate. 3 1. A pharnmaceuti cal
conposition as clainmed in claim29 or 3@ wherein the diluent is present in
an amount of up to 20% by weight of the pharmaceutical conposition. 32. A

h i ti f cl 29 3
hher er -t nebai AdRTAseb g cRarigSiT o Prambe R ahsr oA RO ¢ ne
conposi ti on. 3§/hePe|ﬁhﬁéW&@H§'a@®htfé) &ht lrpéh@&cﬁlrﬁ'dﬁmlta‘i% fxﬂ?of)f the

preceding clains wherein the conposition includes an extra-gran

conponent . 34. the pharmeseaticalccompesifiasi tion as clainmed in clai m33 wherein
t he extragranul ar conponent includes a |ubricant. 35. A pharnmaceuti cal
conposition as claimed in any one of the preceding clainms wherein the

fornul agi op7i sAl phdrifadeRticalddorAposifiore ayasgaipiadl iar any ahe s, cIQm?é‘Q%B'Z‘B
tablet, a powder m xture or a non-effervescent conpressed tablet. 36. A

phar maceut i cal whergipshe wWicking agest iseRresantwiihisran extratgsapulas sampgnenti ns
wherei n the foéﬂ@?ﬁ@{@ﬁ?#'@%‘*'n the formof a non-effervescent conpressed

tablet. 37. A conposition as clained in any one of the
preceding clains for use in the treatnment of pain and/or inflanmation
and/ or fever 38. A pharmaceutical conposition as clained i n claim 37 for
use in t he28r At PRATIMaseUdsalgRRMPESitian as flaimed 8, ami gn&i pkthenprergsting

rheumajc claims wherein 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 ‘clainﬁed 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



pain, arthritic pain, nuscular pain and/or neuralgia 39. The use of a

phar maceuti cal conposition as clained in any one of clains 1 to 36 for the
pr epar at iwo 2066/@6re8di canent for use in the treatnent of ppaigB2aesdiosn77

i nfl ammati on and/or fever. 40. A process for producing a fornul ation
according to any one of clains 1 to 38, which process conprises the steps
of: (a) formng a nelt m xture conprisiLpg said nolten sugar al cohol
incorporating said NSAID salt therein, "optionally said nelt containing one
or nore additional excipients that may be present in the granul es; (b)
formi ng the neformuiation @ chewalkje|tablel.i %dDOr\NQQT pixiTel @sa m’teﬁWVGﬁ% ss as
claimed in claim40 wh the sugar alcohol is fully nolten in the nelt
m xture. 42. Aéﬂrpgegessgegég@pgi med in claim40 or 4 1 wherein the nelt

m xture is formed by m xing the NSAID salt with the sugar al cohol and then
nmelting the sugar al cohol. 43. A process a:s clainmed-in claim40 or 4 1
wher ei n t hi36.neftpharmacestical eampesition aseslainmed ihanyugae o @ShB‘lecﬁﬁt!l‘gt hen

adding [ he NSAURSQ! byt e "R BIRERHIR! if!(ieNfirm B a /éH-8fERRsBERC! &1 Med

in any Yne of ernt mxture is tor

solidified nel@ygpﬁﬁmbqsaﬂgtcoollng the melt mxture to forma solidified
melt and comm nuting the solidified nelt. 45. A process as clained in any
one of clains 40 to 44 further including the step of conpressing said

sol i di fi edyjrel e@ﬁ%%c%%tlcé’lp&drﬂpﬁ%ljué’n Haﬁﬁecﬂ? EC Bﬁélﬁrth%oﬁil%@ﬁﬁ'ﬁ cki ng

forma conpress a‘water inso
agent as an extlamgfamsgedn tb@trpatmemt of pain and/or inflammation and/or fever.

10
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 'any 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 process for producing a formulation according to any one of claims 1 to

20 38, which process comprises the steps of:

(a) forming a melt mixturé comprising said molten sugar alcohol
incorporating said NSAID salt therein, optionally said melt
containing one 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.



conbined with a granul ar conponent in a conpressed conposition for
enhanci ng the di spersion of the conpressed conposition in aqueous

condi t i onsQ 20évarei2n t he granul ar conponent conprises a PCEGH20E5¥0006(77
solidified nmelt granul es of a sugar al cohol incorporating a NSAID salt
therein. 47. Use of a sugar alcohol to inprove the flow characteristics of
an NSAID salt. 57

42. A process as claimed in claim 40 or 41 wherein the melt mixture is
formed by mixing the NSAID sait with the sugar alcohol and then melting
the sugar alcohol.

5 43. 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.

44. A process as claimed in any one of claims 40 to 43 wherein the melt
10 mixture is formed into solidified melt granules by cooling the melt mixture
to form a solidified melt and comminuting the solidified melt.

45. 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-
15 granular component, to form a compressed tablet composition.

46. 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

20 conditions, wherein the granular component comprises a plurality of
solidified melt granules of a sugar alcohol incorporating a NSAID salt

therein.

47. Use of a sugar alcohol to improve the flow characteristics of an NSAID

25 salt.



