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WD 2007/ 135362 PCT/ GB2007/001700 - 1 Stable Aqueous

Suspensi on The present invention relates to a novel
waooueass6b phar maceuti cal suspension for honmogeeEGB00Y/001700

suspendi ng at | east one non-steroida

anti-inflamuatory drug, a nethod of their production

and their use in the treatnmgnt of disease, especially

i nfl ammat ory di seases in hunmans and ani mals. 10

Nuner ous pharnmaceutically acceptable |iquid

suspensions are known in the art. Such suspensions

are liquid systens having solid particles dispersed

substantial ly thsedgheuhquAogenMeaBpBhebbam associ at ed
with Iiquid dosage forms, such 15 as liquid
suspen3|ons |s t he often dlsagreeable taste of a

ggg t&hlg el Jg}l the
Tﬁgt#&é Jesage orm %? %ﬁw or art as s L%ﬁh{}xtenswe
phﬁﬂmaqﬁutmuﬁkNSusﬁﬁhsxndnﬂun|hnmqgemhdds&yﬂﬁuspendlng at

flavourl t hodol i es to k t e un easant t
14 TR M R S e Pediatis of

t@@'ﬁr@iﬂc&i&ﬁ atrﬂﬁttﬂleqfr tLﬂ:fé Firrﬁﬁﬂfeatﬂr%tn@nta of disease,
flavour with a longer intensity and stronger taste

esfrmially driigmmt Yo EHepasgghn evda soRrshediamlvg
agents are often 25 used to overwhel mbitterness with
sweet ness. The taste buds nmay al so be anesthetized by

Nurentdod pﬂ‘ramﬂaﬁed‘diayﬂmﬁ acdep A0 66, AU (é\@mmﬁblh@s are
descrlbe a conpl | suspensi on f non- st er oi
T AT o (UGS S50 i e SR daving
sfi Aot 1 le d Qi ialRUts 2PodNb RIrdta 10fy i u@iMant .

di spersed silicon di oxi de and about 0.05 to about

A common problem associated with liquid dosage forms, such
as liquid suspensions, is the often disagreeable taste of a
drug that manifests itself when the drug is in the liquid

dosage form.

The prior art has shown extensive use. of one or a
combination of different flavouring methodologies to mask
the unpleasant taste of drugs. For example, a flavour can be
selected that complements the taste of the preparation, or a
flavour with a longer intensity and stronger taste than the
drug can be used. High levels of sweetening agents are often
used to overwhelm bitterness with sweetness. The taste buds

may also be anesthetized by menthol or mint flavours.

EP-A-1,066,029 (Metacam™) describes a complicated
suspension for non-steroidal anti-inflammatory drugs that
requires the presence of about 0.1 to about 5% by weight of

a highly dispersed silicon dioxide and about 0.05 to about
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WD 2007/ 135362 PCT/ GB2007/ 001700 2 20 by weight of a

hydr ophilic polyner. The suspension can further
weophnssez a fl avouri ng agent and/ or a sweet enePCT/GB2007/001700

EP- A-1, 520,578 further describes another suspension

system 5 for pharmaceuticals that conprises xanthan

gum a swelling agent, such as pregel atinised starch,

a surfactant such as pol yoxyet hyl ene sorbitan

nonool eate, an am no polycarboxylic acid or salt

re c S, [ traageti ¢ ac
R NG ane: S PSR ARb P SR 58
fdﬂluyﬂ)0dmpﬁu®gwaﬂﬂhkmumriﬁ@sb@emmdBhﬁV@@ agem@&tem&ah
as sugars, artificial sweetener, flavouring agents
and m xtures thereof, can also be present and

rdenar alloy se@mMHi$8 30 de c AFVLUNRINGH s ildt &lystem
conposi tion. 15 VI)AV2006/061351 further describes a

fmmmmamemmrhssm@t rt@lrrmm@m saopdrdedum @nswelling
aéﬁheous %%gép%é@fgf¥ﬁased st %en'” u%%%%%an%n%u%% as

ng agents an 'baf &Y system

pdTHioXy@itihy1@ rleh e o iitana rrfo&]fd;@ﬁefalt@m ant amd no whareiatboxylic
the suspension is free or essentially free of 20

acdid jagosaditokingg eohs SHAN iafe @ tAYGPE e iR ISGSFERSRGRS 1C acld
(EEROWN in 4 Re 8l 8l Cyhr g's c&%@ttl%% RReSeNEe Of shRst &s

modi'f'ying agents su sweét eners, intense
paiymmmyﬂayxxdﬂu@ammw ﬂ@sa@emm@léWdDQSamemt@ne§uwheﬁ@of
mask th unpleasant taste f Jhe drugs

.t h
SGa OGO ERAL 14 SCAGoadUERIs e miktures

t HRHIJTH C 4 @alsosw | SR tC GIRY igSinRG a8 1ROR-oRipRTiGiedals to
anti- inflammtory drug, an aqueous buffer system
SOkamyhae igvy of the total composition.

WO-A-2006/061351 further describes a suspension comprising
meloxicam suspended in an aqueous glycerol mixture, a
thickening agent, one or more taste modifying agents and a
buffer system for maintaining the pH in a range from 2 to 4,
wherein the suspension is free or essentially free' of

silicon dioxide.

As outlined above, the suspensions known in the art all rely
on the presence of taste modifying agents such as bulk
sweeteners, intense sweeteners, flavouring agents and

mixtures thereof to mask the unpleasant taste of the drugs.

It has now been surprisingly found that a stable aqueous
pharmaceutical suspension comprising a non-steroidal anti-
inflammatory drug, an aqueous buffer system, xanthan gum,
polyvinyl pyrrolidone and glycerol which is free from
complex excipients such as pregelatinised starch,

polyoxyethylene sorbitan monooleate, amino polycarboxylic
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30 polyvinyl pyrrolidone and glycerol which is free
from conpl ex excipients such as pregel atini sed
W@ t@rabs362 pol yoxyet hyl ene sorbitan nonool eat e, PERGB007/001700
pol ycar boxylic WD 2007/ 135362 PCT/ GB2007/001700 3
acid |i ke EDTA, mcrocrystalline cellul ose,
hydr oxypr opyl met hyl cellulose, silicon dioxide and
taste nodifying agents selected fromthe group
consi sting of bulk sweeteners, intense sweeteners,
f.l avouri ent.s..and 5. m.xt.ures t.hereof can
acsld%cle]sq%ef []Elq?’@xg’nﬁ“s Cl}qwcgyljsr?ﬁlléalsrlaentcetl sutleO S€f the dr ug
hyidadx ysr qyEseth wihideStl uTaisd, aigli NGt aliid-dilde aovertaaste
| ong period of time and avoi di ng sedi nentation of the
MOFHSEHNr G RNt SarftS LS G Rch R iy Sl IR UPL F R ed ing of ‘bulk

SWARU NG 159 R PIERM IPENtA 107, 18y T3tV iged

an aqueous pharnmaceutical suspension conprising: (i)
mixt J sttt lenee aforcest enwgicsals faxitliy insfdkarmet omp lgaggnt taste

I Dbuf f ). h .
O IV3° BTGUITAC oyt Ee e T (- ARG

ovidle SUPENT I IB JIff eardd emdregaldatngnissed metmfaéion of the

am no pol ycarboxylic acid, mcrocrystalline cellulose,
nqﬁycﬁ%wrcédwaﬁétlwwnféﬂwwt&sréc JF39oxyet hyl ene

sorbitan 20 nonool eate, silicon dioxide and taste
nodi fyi ng agents selected fromthe group consisting
Heofcebdcoawbetener $he ipntesrsde sSweetngriemns t hfdray dsr ippgpvided
ents and m xtures .thereof. The present. invention

Ty AR A RS SR G S8 RGP Tifg] COMBE L ing:

(1) at least one non-steroidal anti-inflammatory drug:;

(ii) an aqueous buffer system;

(iii) xanthan gum;

(iv) polyvinyl pyrrolidone; and

(v) glycerol
wherein the suspension is free from pregelatinised starch,
amino polycarboxylic acid, microcrystalline cellulose,
hydroxypropylmethyl cellulose, pblyoxyethylene sorbitan
monooleate, silicon dioxide and taste modifying agents
selected from the group consisting of bulk sweeteners,

intense sweeteners, flavouring agents and mixtures thereof.

The present invention further provides a process for the
manufacture of the aqueous suspension as defined in any one
of the preceding claims, comprising the following steps:

(i) dissolution of polyvinyl pyrrolidone in water;

(ii) dispersal of the non-steroidal anti-inflammatory
drug in glycerol and in the polyvinyl pyrrolidone of step
(i)

(iii) addition of xanthan gum to steps (i) and/or (ii);

(iv) making to volume with the addition of water; and
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25 manuf acture of the aqueous suspension as defined in
any one of the preceding clains, conprising the
wo odozasd3ny steps: (i) dissolution of pol yvi nyPCT/GB2007/001700
pyrrolidone in water; (ii) dispersal of the
non-steroi dal anti-inflammatory drug in glycerol and
in the polyvinyl pyrrolidang of step 30 (i); (iii)
addi tion of xanthan gumto steps (i) and/or (ii);
(iv) making to volume with the addition of water; and
WO 2007/ 135362 PCT/ GB2007/ 001700 . 4 ( m xing. t
o1 Gk ML R st oo HaT Wt 1R L Gy i g Magmatory
dstiqbl et S us pensh D shsbenpi@i erred enbodi nent t he
non-steroidal anti 5 inflammatory drug is m cronised
prior to being introduced in step (i) and/or (ii). In
1R 4 YA, RPT S Gl RIPOA AR Mo AU & i Nfhd 5. used
In ‘step (v) to bring the non-sterol 5[
iraintammatfd mnmmtwy yismigerdifi sedt @l ot dbd osuspensimduced in
The presen /inv ntion provides the stabl e aqueous
S%ﬂ%r cEtHYH Fot) use as a nedicanent. 15 The pr esent
i nvention provides the use of the stable aqueous
phar maceuti cal suspension for the treatnent of .
I i | RO P e 1@ Al nf e et e Hutils ighdised in

L RS .« T P ESaN dN.entd,on Jur thar Brov des,
sﬁ%@“@@ Jﬁé sfagfe 20 aqueous 6£arﬁg§gﬁﬁkcgl EJF§ drug
irstus periadnl d crudgengieoruf acture of a  nedi cament for

the treatnment of inflammatory or infectious diseases

i n humans and ani mal s.
The present invention prcvides the stable aqueous

pharmaceutical for use as a medicament.

The present invention provides the use of the stable aqueous
pharmaceutical suspension for the treatment of inflammatory

or infectious diseases in humans and animals.

The present invention further prévides the use of the stable
aqueous pharmaceutical suspension for the manufacture of a
medicament for the treatment of inflammatory or infectious

diseases in humans and animals.
Brief Description of the Figure:

Figure 1 shows the mean plasma levels of meloxicam in dogs
following oral administration at a dose rate of 0.2 mg

meloxicam/kg bodyweight on 1 occasion.

For purposes of this invention, a suspension means a liquid
system having solid particles dispersed substantially

throughout. A suspension does not encompass emulsions which
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Brief Description of the Figure: 25 Figure 1 shows
the nmean plasma | evels of neloxicamin dogs follow ng
w@e@7/138302 ni stration at a dose rate of 0.2 ng PCT/GB2007/001700
mel oxi cam kg bodywei ght on 1 occasion. 30 For purposes
of this invention, a suspension neans a liquid system
havi ng solid particles di-spersed substantially
t hroughout. A suspensi on does not enconpass enul si ons
whi ch MD 2007/ 135362 PCT/ GB2007/ 001700 5 are meant
to des Ui e h|n ' riers
argrmgﬁPup ogﬁﬁga ?§n§yé ?%l%?ﬁ stan ?&?%?Iy
catirssekved ppaﬁﬁaeeumumatlaﬁslaestaéﬁlugeduhetehniaaly
"particle"” may be a crystal ranul e, an

fuéggléhéﬁaﬁgedophér%ﬁ9eHﬁHF§%039%HV§6r|%snﬁ%%?|%?re%@' a
"péggik%809%9§ Lhe; papLtghess 8E§B§Eéb|¥nb§&@@8ﬁe9§té0 or

the particles, have an eqU|vaIent di anet er of
anyessduhanliednsck@ﬂsmaﬁhelabarBtcleastz%OﬁsOﬁeﬁh@red

oot HIEST, AHLEEREH 0t R DD DBE 871 B,

haQEOHR €QURThSENY @iaﬁ@tegybatesssuﬁhaﬁ31oamp&fbns. The
met hyl salicylate, D flunisal and anoxiprin;
Paééé?iﬁ]ﬁééﬁehs @?9FBFR§n%Yclé§?Hsdéﬁéﬁaﬁglﬁ?cIofenac
i ndonet haci n and sulindac; propionic acid derivatives
15 (profens) such as ibuprofen car pr of en, - naproxen
Onandr mGtepnoﬁeatehbﬁdylaanhiahhftammaderf@nag$ccaniue

erivatives)_ such_as nefanamc 9 am ¢ gh
oo LR GFRARTS BEPOP CRYBANELBACRE aS% pi T okt bam Suf &
asp¥doXi CABthyl salicylate, Diflunisal and amoxiprin;
acetaminophen; arylalkanoic acids such as diclofenac,
indomethacin and sulindac; propionic acid derivatives
(profens) such as ibuprofen, carprofen, naproxen and
ketoprofen; N-Arylanthranlic acids (fenamic acid
derivatives) such as mefanamic acid, meclofenamic acid and
flufenamic acid; oxicams such as piroxicam, sudoxicam,
isoxicam and meloxicam; coxibs such as celecoxib, %ofecoxib,
valdecoxib, parecoxib and etoricoxib; sulphonanilides such
as nimesulide; and non-steroidal anti-inflammatory drugs
that have both cyclo-oxygenase (II) and lipooxygenase
inhibition properties such as tepoxalin and mixtures

thereof.

The non-steroidal anti-inflammatory drug 1is preferably an
oxXicam, a propionic acid derivative or mixtures thereof.
More preferably the non-steroidal anti-inflammatory drug is
meloxicam, piroxicam, carprofen, ibuprofen, ketoprofen or
mixtures thereof, more preferably meloxicam or carprofen and

most preferably meloxicam.
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I soxi cam and nel oxi canmy coxi bs such as cel ecoxi b,

rof ecoxi b, 20 val decoxi b, parecoxi b and etori coxi b;
wa@odophasseni | i des such as ninesulide; and non-BCEGBR@AI001700

anti-inflamatory drugs that have both

cycl o-oxygenase (I11) and |i pooxygenase inhibition

properties such as tepoxal ign and m xtures thereof. 25

The non-steroidal anti-inflammatory drug is preferably

an oxicam a propionic acid derivative or mxtures

re More prefer t he .n st er oi
HF %nﬁpanﬁ§t65§ 8?6 esnSFogggaHPnplggfo&gal anti-
lnqaﬁﬁhﬁE%Qy iy, 0 %&@fe&%bQ@r%%Qﬂe@h 86 fox8RESE the
t hereof, nore preferably nel oxi cam or carprofen and

parbsClgsel BREBI pRmEBAVeaRn tWoLapereT35563ess than 10
mlpgg %BZQQE/% igqgle Slé% l aﬁ%agg%%gf ?hga@%rt 9%%%a9&10n.

€ non-ste anti - |n Iannatory ug, pre era Iy
Thbepweencaéstofga%&ohomhetemauﬁadlestlhamélammatory drug
equi val ent di a ss than 10

r of
haﬁgpﬁi@PeegPigaqgnﬁegéﬁpg By © a%gﬁdeg% gtlgﬁcrgn?hgan pe
obRalitieel €% ok xbhe 180Bys hgkebadka@Abin- bif bgnmatarygdr ug
havi ng an equi val ent di ameter of |ess than 10 mi crons
Prederb®lyolhai pedticd eexampl ebbyinrer BN acronisatiyn-
mlling. Preferably the particles are obtained by
mi cronisation. 10 The nmel oxicamis preferably
Thiee el bgaraw tils @5e&@rﬁ%%yomelpantbmleitha@ﬁngoa@96 of

equi val ent di aneter |ess_than about 10 n1cr
paﬁ6ﬂ§1§§ehéwaﬁeyaph@qwéwa%ﬁ85nﬁﬁaPFF8Fe§eﬁév ﬁan 3§°ut 10

mifd¥hvakent, glarehet rkesd1hNancahRibx18am $hORS AL having
an equivalent diameter less than about 10 microns are

obtained by micronisation.

The amount of non-steroidal anti-inflammatory drug present
in the suspension should be sufficient to provide a
therapeutic amount of the active and a convenient dosage
unit. Accordingly, the at least one non-steroidal anti-
inflammatory drug can be present in an amount of from about
0.1 to about 5% w/v of the suspension, preferably about 0.1
to about 2.5% w/v of the suspension, even more preferably
about 0.1% to about 0.5% of the suspension, and most
preferably in an amount of about 0.15% w/v of the

suspension.

The non-steroidal anti-inflammatory drug can also be used in
combination with other drugs such as but not limited to
antimicrobials, antibiotics, antivirals, anti-ulcer/anti-

acid agents and anti-cancer agents or a combination thereof.
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obtai ned by m cronisation. 15 The anount of
non-steroidal anti-inflanmmatory drug present in the
waeapasshon shoul d be sufficient to provi de a PCT/GB2007/001700
t herapeutic anount of the active and a conveni ent
dosage wunit. Accordingly, the at |east one
non-steroidal anti 20 inflamatory drug can be present
in an anount of fromabout 0.1 to about 5% w v of the
suspensi on, preferably about 0.1 to about 2.5% w v of
th u nsi.on, _nor, f er apl ut. 0. 1% t .
T e S e o Y s phe el o o s B o0
A tarosd vefl wed'uto O the%ewie oafs tshep2hsivspensiaon. The
non- steroi dal anti-inflammtory drug can al so be used
thiek arehicRatlivo s IRcEh L9En 8FoYRligs Wedéh 4§ Bt @Rogmount that

priodlide@d @  RRLIHILC AR 3Rt IRIsPnGS: uBBh! Yirkal s,
anti-ulcer/anti 30 acid agents and anti-cancer agents

adovingd s¢orsiioat-i dn desesofinivg 2007 &88862s, the particular
PCT/ GB200,7/,001700. 7, _The . non-steraqi dal . o

RO Rty PG ard BrOGaRt PRIRS AgRipigseEed

theolbure'vadfl albie iaguedus asteper’siien of &he non-steroidal
therapeutically effective amount, which is in an )

angdr it LORER tOgivo dteEs  t hESdESSred SORBrapéliti 8I9FedpEnyeight

ofURBR Q%R p3 AGM Bt HALLAN £31R o9& GLENLRI SHER Gered, as
anmount s, the particular non-steroidal
knamti innfthemeertor P sdusgfs hebeiing aadmnnitstiesedyolufne” of the
ioavailabilit§ characteristi.cs,o n-steroi da

b f ghe n
29RSELS] A PRRAGLORy Lar QgConPRe 8bke "Page . OFhdcagaTantte
prégiught ook tieipeenpl.enhe andiagherrbactohs AHstrbet the
consi dered, as _
recipient to take amounts that are multiples of the unit
dose depending on for example the age or weight of the
recipient. Typically the unit dose volume of the suspension
will contain an amount of non-steroidal anti-inflammatory
drug that is therapeutically effective for the smallest
patient. For example, suitable unit dose volumes may include

0.2mg non-steroidal anti—inflammétory.drug/kg body‘weight.

The suspension can be dispensed from a suspension dispenser.
The suspension is preferably foam free during dispensation

from a suspension dispenser.

The pH of the suspension should range from about 3.5 to
about 5, preferably from about 3.8 to about 4.2 and most
preferably the pH of the suspension will be about 4. The
suspension is buffered to maintain the pH of the suspension
in the desired pH range. Suitable buffers that are not
chemically reactive with the other ingredients may be
present in an amount sufficient to provide the desired

degree of pH buffering. Preferably the buffer is a sodium
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10 known in the art. As used herein a "unit dose
vol unme" of the aqueous suspension is a convenient

wa eloanss3bor dosing the product to a reci pi ent PCTE82007/001700
dosing directions instruct the recipient to take
amounts that are nmultiples of the unit dose depending
on for exanple the age or_weight of the 15 recipient.
Typically the unit dose volune of the suspension wll
contai n an anount of non-steroidal anti-inflammatory

ug.that is therapeutically effective for the
orShiiasphatd PEREEEEOr Sxahirar OgPPARFe S Tag0g oSt
prédletapy ymayiel Bolfde 1@ AMoAenmSbetdb@dbsphate buffer.
anti-inflamuatory drug/ kg body weight. 20 The
suspensi on can be di spensed from a suspensi on

Th%i%ﬂ%%égg-caEh%e$g§%%%%k°Eni%npéﬁkﬁﬁ%bb .%9%%‘%5%%5 1 to
uring di spensation froma suspension dispenser. 25
abbthe gH ef/ vt bé shepenspenssboyl dorangeefeambadlyoun an5amount

t about 5, _preferably fro bout 3..8 to about 4.2
ot tiofogboud; dFer 51 GPPHE BrPoP PRY ShebBRsPBADRAET-OBe
about 4. The suspension is buffered to naintain the

pH of the suspension in the desired pH range. Suitable
Xaphpar §Umhas ar Bigbt mo3gcehen YaLp)tr eattirae ®RrRophdrate,

r edi ent . pre t i a nt.

Rars s A e S R  S e

vibabkertiyngncPeakengbbyenhe Butfnplessod sadicabil¥WOxanthan
2007/ 135362 PCT/ GB20Q7/ 001700 8 orthggggsphate

9UBSf f8RtoF2R EFt PEFARosPhale BUPPERSARE udg, 8pgfagey

sofhe uiff RS e sodbUm @1 t haphosphatle ufifero1™ e
buffers can be present in an anmount of fromabout 1 to
Keltrol™ 1000 and Merezan™. Rhodigel 80™ is preferred.

The xanthan gum can be present in an amount from about 0.25
to about 1% w/v of the suspension, preferably from about 0.4
to 0.75% w/v and most preferably in an amount of about 0.4%
w/v of the suspension.

;
The suspension includes polyvinyl pyrrolidone and glycerol.
The polyvinyl pyrrolidone is acting as a dispersant and the

glycerol as a vehicle density increaser.

The polyvinyl pyrrolidone can be present in an amount of
from about 0.5 to about 10% w/v of the suspension,
preferably from about 0.5 to 3.5 % w/v of the suspension and
most preferably in an amount of from about 1 to about 2.2%

w/v of the suspension.

The glycerol can be present in an amount of from about 0.5

to about 50% w/v of the suspension, preferably from about 10
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5 about 4% w v of the suspension, nore preferably in
an amount of fromabout 1.5 to about 2.5 %w v of the
W@ e@passhnn. Xanthan gumis a high nol ecul ar B&T/GB2007/001700
nat ural carbohydrate, specifically a polysaccharide.
The xanthan gumis a 10 viscosity increasing agent.
Exanpl es of suitable xanthapn - guns that can be used in
t he suspension include Rhodigel 80TM Keltrol TM
Keltrol TMF, Keltrol TMT, Keltrol TM TF, Keltrol TM
1 nd, Jver e M i.gel 80TM_i referred. 15.The
0 R U e rectiEe gk ARLACSTs BredssaptY Sn an
anduF ofo adoautt 15% w/w off the suspensiion,. preferably
fromabout 0.4 to 0.75% w v and nost preferably in an
amount of about 0.4% w v of the suspension. 20 The
suspensi on includes polyvinyl pyrrolidone and
Thgl pei&PsIS 1oTive Mga] YWSRY COpYRES| PdeneTi §oget PAgtas a
foﬁﬁ%&%&ﬁaghdeQVggg 9%%%?%%%1@%53 %%@5%E§ﬂ§%n8h5¥tino
i ncreaser. The polyglnyl pyrrolidone can be present Fn
agantanpountr fakcta25 sf nam aheutr81%tke.about 10% w v of
the suspension, preferably fromabout 0.5 to0 3.5 %
w v of the suspension and nost preferably in an
pragRuRh el ok epnabedt; et Qsabouh 2n2%suWh¥nf ohheinciude
suspension. 30 The gl ycerol can be present in an
beaggunt a6 of rom absurherpacestabeut yoevswbvabfiet helts, such
S ensi referably.from about, 10 WO 2007/ 135362, .
25t P 06762760 287245 Aboat “0ea vy B LREC T IeaLLY
acseppebsicoBaand, mesthpeef ppabkyiin abrbameyntnaf pababens
15% w v of the suspension. The suspensions may also
(SHERt 3Pn"6hEYer RbPELlof PERRYL and butyl p-hydroxybenzoic

aclids esters). Sodium benzoate is the preferred

preservative.

The preservative can be present in an amount of from about

0.02 to about 0.5% w/v of the suspension, preferably about

0.1 to about 0.3% w/v of the suspension and most preferably
. 4

n an amount of about 0.15% w/v of the suspension.

(=D

Colouring agents may also be incorporated in the suspension
to provide an appealing colour to the suspension. The
colouring agents should be selected to avoid chemical
incompatibilities with the other ingredients in the

nclude

[

suspension. Examples of suitable colouring agents

FD&C Red #40, FD&C Blue #1 and FD&C Red #33.

Examples of wetting agents which may be present include

sodium lauryl sulphate or docusate sodium.
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5 follow ng additives: preservatives, colourings,

wetting agents, surfactants and el ectrol ytes.
woe@3asisal i ves that can be used in the suspensPGN&B2007/001700

i nclude benzoic acid and its pharmaceutically

acceptable salts, such 10 as sodi um benzoate; sorbic

acid and its pharmaceuti caljlyy .acceptable salts, such

as pot assi um sorbate; and parabens (such as nethyl,

et hyl, propyl and butyl p-hydroxybenzoic acids
E,‘Xez%,tlelrs Sodiu bcléhnzoatgaM S, the preferred. . .

epse“rva‘?lve e pre‘s‘e’r‘vﬁlﬁﬂ/ Tdn ve “pre‘s“eﬁt |n an

Qjﬁﬁﬂﬂﬁﬁ(ﬂ daomeadait 0©0. 2 foahoutl hd rbiafad atty acid

suspension, preferably about 0 . 1 to about 0.3%Wwyv
€gteithe suspension and nost preferably _n an amount of

about 0.15% w v of t_":e suspension. 20 Col ouri ng

agents nmay al so be incorporated in the suspension to

-Emie@ &n eamxemdhgt&mlv&wm oeshépes gsperesitoni.ncthete sodium

c;ol ou %o ent.s _shaoul d dz sel ect d t 0 .avoi d chcem cal
ek a(tl F99%5 %80 GHP HEE tha® T &R H S he 25
suspensi on. Exanpl es of suitable coI ouring agent S

i ncl ude FD&C Red #40, FD&C Bl ue #1 and FD&C Red #33.

TR ES e MRITH NG rRGRN S, MU S 1B PR AL M rmaceutr ical

I ncl'ude sodium |l auryl sul phate or docusate "sodi um 30
smawwqa%@zm@mommpm ng e Banmtes afdal

Scur—lnft;%rjﬁqsatvgquyc%ruy az-d %r eser}hs nCl Udeg the micronised

non-steroidal anti-inflammatory drug in glycerol. Polyvinyl
pyrrolidone is dissolved in water to which the xanthan gum
is added. This is then stirred until complete dispersion is
attained. The non-steroidal anti-inflammatory drug is then
added te the Polyvinyl Pyrrolidone/xanthan gum mix. Te this
aguecus buffer and agueous sodium benzoate are added

followed by water g.s. to 100%.

]
The suspensions can be used in the treatment of humans and
animals against disease. In particular the suspensions can
be used against inflammatory diseases such as arthritis or
infectious diseases like those of the respiratory tract

where inflammation plays a major part in the disease

pathology.

The invention will now be described with respect to the
following examples. The examples are not intended to be
limiting of the scope of the present invention but read in
conjunction with the detailed and general description above,

provide further understanding of the present invention and
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20

sorbitan ol eate ester or pol yoxvethyl ene sorbitan

fatty acid esters. 5 Exanples of electrolytes which
worey7has3pr esent ncl ~: de sodi um chl ori de, pot aB&T/GBR007/001700

chl oride or sodium bicarbonate. in a preferred

enbodi nent the stable aqueous pharnmaceutica

suspension is prepared by microni sing the

non-steroidal 10 anti-inflammatory drug and then

di spersing the mcroni sed non-steroida

anL|1| fl tory «dr [ lycer ¢ Lyvi-ay ‘

pyrFoﬁP o%gn?s%glgsggsgdgr% %a%egor BQ %§ﬁ1¥ﬁet;anthan
sugtnsiieoradddad c hEhilsivies ttiben stirred unti |

di spersion is attained. The non-steroida

anti-inflamatory drug is then 15 added to the

Pyrrolidone/ xanthan gum m x. To this

Expg%‘éi Ay ' ( 1 X. '
buf f er and aqueous sodi um benzoate are added

foll owed by water g.s. to 100@6 4 The suspensions can

he used Ln the tr%atngg h%ua%$ %ﬂg p%gr%g%nak§en*i0ﬂ

The cORnpos; 1
agai nst dlsease I parf?cular the suspensions can
such as arthrltls

isupedvagaidnsth maflianmat ory di seases
of the respiratory

or infections diseases |ike those
tract where inflammtion plays a major part in the
Talplee dse CopQemsiradon SETRECHRI-ERES0 A0S andw e the w/v of

Medexdcame sugpen sicngcExamplehda apd Expmglexakpl es. The

conpl ete

exanpl es are not

i nt ended to be

limting of the scope

Exeipiehe phds eAdtiveVERAmPDe bLa (Yewiv)i N | Examppie tiko (Yowvivi)
the detail ed and general description |above, 30 provide
convéntrer understandi ng of the present |i nvention and
Meloxicam (micronised) 0.15 0.15
Sodium benzoate 0.15 0.15
Glycerol 15.0 15.0
PVP 1.0 22
Rhodigel 80™ 0.4 0.4
4
Purified water q.s. to 100 : 100
Buffered toapHof4 toapHof4
Manufacture Process
Method for 2L batch:
1) Micronisation of meloxicam.
2) Add 20g of polyvinyl pyrrolidone to 1.5L purified water
and stir until dissolved.
3) Add 8g xanthan gum to (2) and stir until completely

dispersed.
4) Add 3g micronised meloxicam to 300g glycerol and

disperse by mixing with a high shear mixer.
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WO 2007/ 135362 PCT/ GB2007/001700 - 11 an outline of
a preferred process for preparing the suspensions of
w0 b@7iisisent i on. Exanple 1 5 The conposition oPCT/E82007/001700

suspension of the current invention 1is provided in

Table 1. Table 1: Concentration of excipients an as a

% of the wv of 10 Ml oxi gamsuspensi ons Exanple | a

and Exanple. |Ib Excipient and Active Exanple la (%

w v) Exanple Ib (%wv) content Meloxicam

2y E6P1 3516 1870 " BVE 100 S 2 Rhon g6l 800, 4

)Purhﬁuedpwatemrqv$ w&agb@OufOB”fBetfeaédstmoalpﬂmdf 4
to a pH of 4 Nh uf cture Process Nb%hod for 2L batch:
phfotfdwweFéﬁu i G 18 URERoxPegRP13F9Add 209 of

)polﬁmbnx%)pxgrgbldgﬁ@ tQx1l. 5L purified water and stir
until dissolve 3) Add 8g xanthan gumto (2) and stir

untﬁﬁdcéqpﬁéﬁehw-b@wggéﬁgeao 40m4) ppdd £3gdniveteni sed stir
unT8ho% 6am 1,84300g gl ycerol and
9)  Add (8) to (7) and mix.

10) Mix using a high shear mixer until homogeneous.

11) Check pH is in the range of from about 3.5 to about
4.5.
12) Dilute teo 2L with purified water and Silverson mix to

Pharmacokinetics

A pharmacokinetic study to determine the levels of meloxicam
in dogs following the oral administration of the 2
formulations of Examples la, lb and Metacam™ 1.5 mg/ml Oral
Suspension for Dcogs (Boehringer ingelheim Limited,‘Marketing
authorisation number EU/2/97/004/003) was carried out in
order to compare the plasma levels of meloxicam following
administration of the 3 articles. The pharmacokinetic
parameters AUC (area under the concentration/time curve),
Crpax (the maximum concentration), Tmax (time of maximum
concentration), AUMC (area under the moment curve) and t¥s

(termial half life) were determined.

Twelve dogs, six male and six female, at least & months of
age and weighing between 10 - 15 kg bodyweight at the time
of selection were used and were administered meloxicam at a

nominal dose rate of 0.2 mg/kg bodyweight (approx. 1.0 mil



10

di sperse by mxing with a high shear m xer. WO

2007/ 135362 PCT/ GB2007/ 001700 12 5) Add (4) to (3)
wa@ra7dssper se with high shear mixer. 6) Add tP€r/GB2007/001700

correct weight of buffer salts to 110nml purified

water and stir until dissolved. 7) Add (6) to (5) and

mx. 5 8) Add 3g sodi um benzoate to 40nmlL purified

water and stir until dissolved. 9) Add (8) to (7) and

m x. 10) M x using a high shear m xer until

_ eQus. Che © LS Ln_the range.af from, - _
22000 35 o TRBSUE o164, BY 135 Birhreors ol iRk 2 ™
sypurigkised water and Si lverson m x to honogeni se.

Phar macoki netics 15 A pharmacoki netic study to
determ ne the | evels of neloxicam in dogs follow ng
Blbke ehalbi1adn,ai-st Fakieanbef vbhepdnckarBUkabhoRgeOfugular

Examples la, |b and thacanﬂNIf.S ng/ M O al
vegps peABredaatel yDagscLBoehiragernl agerhesnveifi pédced on
1 MREKELLNG 20 AUt BRI AT MRS, FULE/ 7L00EL003) was
Cafried out rn-order to conpare fre pl asma“revels of
Sanpllexi eamef akkawedgsiadiynifstr atiloriebmt Bendeattheles. by
The pharnmacokinetic paraneters AUC (area under the
HPLGncentration/time curve), Cmax (the maxi mum
concentration), Trmax (time of maxi mum 25

concentration), AUMC (area under the nonent curve) and
The' results from these trials are displayed in Figure 1

(comparing Example la and Example 1lb with metacam) with the

actual data present in Table 1.
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(termal half life) were determ ned. Twel ve dogs, siXx

mal e and six fenale, at |east 6 nonths of age and
wowedoghsisg2 bet ween 10 - 15 kg bodywei ght at t heP€T/GB2003001700

of selection were used and were adm ni stered nel oxi cam

at a nom nal dose rate of 0.2 ng/kg bodywei ght

(approx. 1.0 m WD 2007/ 13%362 PCT/ GB2007/001700 - 13

article/ 7.5 kg bodywei ght), by the oral route (using 2

m  syringes). Blood sanples were taken by

veni punct ure fromthe jugular 5 vei n. Imediately
Tab%&q?rlas aleve tc!f onlo§%£rmp Zml f‘ oﬂ m oral galm tpatlon féxam le 1a,

19 3rAGRJESE W A i’é‘p Hen Bumreroos F £t of 0.2 mg

meESlSaﬁty oaywkggy for ma oXi cam concentrati on by H

10 The results fromthese trials are displayed in

Figure 1 (corrparlng Exarrple la and Exanple |b with

P R, eI TR 1 Mg

PYWARZ= BAY f\ll;\'

Crgk LDy oo Lo g B8 o 0‘70EJ"L 15 |09 (+-0.11)

Tmax hoursy 1| b/~ 4f2) < 88 GhA 1P 2/ 8720 (s BetD)

AU (yg/obBes)r a 26 .82 (8/-2.24)  ned&38 EbnBidB)bod 2Red 3 88) ~
AUMGsma Level sO9EX88pl e 14+EXH80.60 1b Met(aEaB2782 ( n=4]+/-
(ug/me:A)*2) Omax (W13 15D, 61 +1- |01984)50. 70 +/ - |G9BA)3)0. 69

MRT ¢(hr6) 11)  Tinmx o4lienrs31)0. B35 (H- 1295)6: 832178 (£43)3)

TIR @Y */ - S 43771 (+/-9.65) [35.93(+/-3.75) |32.17 (+/- 4.15)

As 1s clearly evident from Figures 1 as well as Table 2,
Examples la and 1lb show biocequivalence to Metacam™. There
was also no adverse reaction to the taste or rejection of

the suspensions by the dogs.

Furthermore it has surprisingly found that the suspension of
this invention is substantially foam free during dispension
: §

from a suspension dispenser
Stability

The suspension properties of the suspensions of the current
invention were evaluated against the current commercially

available meloxicam oral suspension Metacam™.

To mimic the effects of age and transport on the
suspensions, 3Zml samples of both products were centrifuged
at 1448g for 5 minutes. The suspensicn of the current
invention maintained uniform suspension with no
sedimentation or visible separation, however Metacam ™ had

21 ml of clear supernatant.
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AUC (u /m hrs) 26.82 (+/- 2.24) 28.98 (+/ - 6.38)
25.43 (6.88) AUMC 912.89 (+/- 980.60 (+/- 827.92 (+/-
wa@200m13336A2) 131. 15) 199.15) 199.93) MRT hrs 3BCEPGEB2U07/001700
2.31 33.95 +/- 1.15 32.78 1.43 T1/2 (hrs 37.71 +1-
9.65) 35.93 +/- 3.75) 32.17 +/- 4.15) As is clearly
evident fromFigures 1 as welL as Table 2, Exanples
la and | b show bi oequi val ence to MetacamlfM There was
al so no adverse reaction to the taste or rejection of
10 the suspensions by the dogs. Furthernore it has
surprisingly found that the suspension of this
1enveMn34ma4 @ngubsmﬁnnqaﬂ byatoaamwr@é d@ﬁlﬁgSpels on of the
ns~.or  froma suspensi on penser 5 St ]
“*Fﬁé’ usLEé(rrs"Foﬁ“pr“crﬁé’r e&‘f ﬁthg533§§§ﬁ§ﬁo?; ?F?edegfeeé
c.current invention were evaluated agai nst the current
commercially 20 avail abl e nmel oxi cam oral suspensi on
MetacamlM To mm the effects of age and transport on
Lh suUspe ons, sanpl es of both products were
T %e%fflgﬁge%%% ¢ 1i§§q%ror 5 mnutes. The suspensi on of
the current 25 invention mai ntai ned uni form suspensi on
R W th no sedlne%tatlo% or. Vi Si bl e separation, however
Bt ACamt T AR 2 e L6F L EF8ar super nat ant. WO
2007/ 135362 PCT/ GB2007/001700 15 The physical and
chemcal stability of the suspension: of-the current
AppPRedRricen WebPe leegedd cat ups feahr eesPENghan40ndegepasation

observed.
pH: 4.08 & 25 degrees C
Particle Size: 9% < 10micron

Meloxicam: 0.153%w/v

Appearance: A pale yellow uniform suspension, no séparation
observed.

pH: 4.06 @ 25 degrees C

Particle Size: 99% < 10micron

Meloxicam: 0.152%w/v

Similar stability results were obtained using a 1% meloxicam

suspension as well as with a 1% carprofen suspension.
Example 2
A blind human taste test, comparing the composition of the

suspension of the current invention as provided in Table 1

as Example la with Metacam™ , was carried out.



C. 5 The results are as follows: Results at time of
manuf acture: 10 Appearance: A pale yellow uniform

W@ ®passson, no separation observed. pH 4. 08P@/282007/001700
degrees C Particle Size: 99% < | Om cron Ml oxi cam
0.153%Vv v 15 Results after storage (HDPE container 6
nmont hs at 40 Degrees C andle/5%RH. -Appearance: A pale
yel | ow uni f orm suspensi on, no separation 20 observed.
pH 4.06 @25 degrees C Particle Size: 99% < 10m cron
Mel oxi cam 0. 152%W v 25 Simlar stability results were
obt ai ned using a 1% nel oxi cam suspension as we'll as

Thé t e 195 carpraf efosugpensi on.  Exanple 2 30 A blind
human taste test, conparing the conposition of the
suspensi on of the current invention as provided in

PR@EeEr 1 hsabBranpl e TjacomMENT™Et acamT” , was]carri ed
out W0 2007/135362_BCT/GB2007/00170Q0__16 _The results

Exaep s ¥a| News £aPRODUGH st SCCOMVENT
(n = 10)

Metacam " Very Sweet | Chalky film on tongue

As illustrated there was no adverse reaction to the taste of

the product.
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Exanple I a Neutral Agreeable (n = 10) MetacanlM Very
Sweet Chalky filmon tongue 5 As illustrated there was
woooadsBsse reaction to the taste of the prodect/GBRD7/001700
2007/ 135362 PCT/ GB2007/ 001700 17 dCdains 1. An
aqueous pharmaceutical suspension conprising: (i) at
| east one non-steroidal antli7-i-nflammtory drug; 5
(ii) an aqueous buffer system (iii) xanthan gum (ivV)
pol yvi nyl pyrrolidone; and (v) glycerol wherein the
CEiisgension is free frompregel atinised starch, 10
—am no polycarboxylic acid, mcrocrystalline cellulose,
hydr oxypr opyl net hyl cel |l ul ose, pol yoxyet hyl ene

sor bj mno i) con dj.Qxi n ste . .
1 'rmd%r]{/ ?Ar‘llbu agen&ish%%céei{éel&%folr o‘g"(lrziinJ Stci% endsgLroglugcoc néll ss]tnl%'g
of bulk sweetasterane rion-ese iwedt enraris;idilavweitiory drug;

agents and m xtures thereof. 15 2. A suspension
accor'dinght FHeaYH f%%rlei%’sttt?é‘"non- st er oi dal

ant i ¢ inf)l ammtYy A9 is sel ected fromthe group
consi sting of salicylates, acetam nophen, aryl al kanoi c

aci dsiv)2-parppimagi eninr cdcidgse(ipragfcens)
N- Aryl.ang.h’ ranlic 20 acids (fenam c acids), oxicans,
coxi %VS) éslt}'lcpﬁwré)nlani i des, non-steroidal
wl’iﬁ’ttéj:d rfHeamsRipeIns idmnugs thate Haveen otdyegyaliorised starch,

amino polycarboxylic acid, microcrystalliné cellulose,
hydroxypropylmethyl cellulose, polyoxyethylene sorbitan
monooleate, silicon dioxide and taste modifying agents
selected from the group consisting of bulk sweeteners,

intense sweeteners, flavouring agents and mixtures thereof.

2. A suspension according to claim 1 wherein the non-
steroidal anti-inflammatory drug is selected from the group
consisting of salicylates, acetaminophen, arylalkanoic
acids, 2-arylpropionic acids (profens), N-Arylanthranlic
acids (fenamic acids), oxicams, coxibs, sulphohanilides,
non-steroidal anti-inflammatory drugs that have both cyclo-
oxygenase (II) and lipooxygenase inhibition properties such

as tepoxalin and mixtures thereof.

3. A suspension according to claim 2 wherein the non-

stercidal anti-inflammatory drug is piroxicam or meloxicam.

4. A suspension according to claim 3 wherein the non-

steroidal anti-inflammatory drug is meloxicam.
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oxygenase (I1) and |ipooxygenase inhibition properties
such as tepoxalin and m xtures thereof. 25 3. A
w@aapassson according to claim2 wherein the nP@F/GB2007/001700
steroidal anti-inflanmatory drug i s piroxicam or
mel oxi cam 4. A suspension according to claim3
wherein the non- steroidal 18nti-inflamuatory drug is
mel oxi cam 30 WO 2007/ 135362 PCT/ GB2007/001700 - 18
5. A suspension according to claim4 wherein 99% of
5.the o Rl QEHEABPALIGIER NI AR GAY YRleg: HiRABLAT the
| ess than about 10 mcron. 5 6. A suspension
megdeudradin gpatrd icl 1@ smid wehereienuilve lieort- ddteerediedalless than

ant.i -infl.ammatory drug is a propionic acid
aQﬁﬁ%\kﬁlﬂhgrofﬁ A suspension according to claimé6

wherein the propionic 10 acid drug is a carprofen or
i buprofen. 8. A suspension according to any one of the

6.pr efe it e TEIME GAEEINT e CHGATs e Nbiedslin the non-
il LAPTRbors e Jrs, REESERt J BAAR 1 IWNG Qiy
° froﬁigboﬁt O.f toaabout- % w' v of al% t%g suspensi on.
deg.ivAtswspensi on according to claim8 wherein the non-
steroidal anti-inflanmatory drug is present in an
anount of from about 0.1 to about 0.5%w v of the
7.5USPeRSis@RnsdAGnl AcDreUsRERD @Na36Ce dhRGeli®n &hdl Mr¥pionic
wherein the non- steroidal anti-inflammtory drug is
ac&ﬂegéwg ig ancardrpfesf or ibuprofen.

8. A suspension according to any one of the preceding
claims wherein the non-steroidal anti-inflammatory drug is
present in an amount of from about 0.1 to about .5% w/v of

the suspension.

9. A suspension according to claim 8 wherein the non-
steroidal anti-inflammatory drug is present in an amount of

from about 0.1 to about 0.5% w/v of the suspension’.

10. A suspension according to claim 9 wherein the non-
steroidal anti-inflammatory drug is present in an amount of

about 0.15% w/v of the suspension.

11. A suspension according to claim 9 wherein the non-
steroidal anti-inflammatory drug is present in an amount of

about 0.5% w/v of the suspension.

12. A suspension according tc any one of the preceding
claims wherein the xanthan gum is present in an amount of

from about 0.25 to about 1% w/v of the suspension.
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about 0.15% w v of the suspension. 25 11. A suspension

according to claim9 wherein the non- steroidal
W@rao7A83362 anat ory drug is present in an anounpPCD{GB2007/001700

about 0.5% w v of the suspension. 12. A suspension

according to any one of the preceding 30 clains

wherei n the xant han gum i-s Jpr esent .i n an anount of

from about 0.25 to about 1% w v of the suspension. WO

2007/ 135362 PCT/ GB2007/ 001700 - 19 13. A suspension

1RcCo d g i iR AR CIRL él@%%(%%ﬁg%rte%gméh% xanthan

present I'n an anmount of about O.
Juuspemsieents i .anA auspensibrkaooorididtg w/or arfy toree of
s tshee receding clains wherein glycerol is present in
i a{ﬁﬁﬂﬂ' of from about 10 to about 30% w v of the
suspensi on. 15. A suspension according to any one
of .t he preceding 10 clains wherein the polyvinyl
Loyr PolSHRfe Siepreseiding &9 abwe ¢f fhempatseed i

10 Do 213000\ 0o 1t N Slspension., 1 u '

© accor di r?g tlo cgiy/gl r% f5 a%e ein the 1%5 aﬁo%ﬁ?@r@l R

alprtr dlG denexbicsitpr3@Semt/ Vi  fart henmmurspenfs ifonom about 1
to about 2.2% w v of the suspension. 17. A suspension

according to any one of the preceding clains which

15.Ur tAhefu spRMRIICTE S R oHRSRS & Iavg o2@ b3 theSp3ReRsIion
according to claim 17 wherein the preservative is
claddisumsasigaitde polyvinyl pyrrolidone is present in an

amount of from about 0.5 to about 3.5% w/v of the

suspension.

16. A suspension according to claim 15 wherein the
polyvinyl pyrrolidone is present in an amount of from about

1 to about 2.2% w/v of the suspension.

17. A suspension according to any one of the preceding

claims which further comprises a preservative. ‘

18. A suspension according to claim 17 wherein the

preservative is sodium benzoate.

19. A suspension according to any one of the preceding
claims wherein the suspension is substantially foam free

during dispensation from a suspension dispenser.

20. A suspension according to any one of the preceding
claims wherein the suspension is stable at 40 °C for at

least 6 months.
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19. A suspension according to any one of the preceding
25 cl ains wherein the suspension is substantially foam
wo e@a/133362 i ng di spensation from a suspensi on dPEPEB2@(7/001700

20. A suspension according to any one of the preceding
clai ms wherein the suspension is stable at 40 C for at
30 least 6 nmonths. WO 20072435362 PCT/ GB2007/001700 -
20 21. A suspension according to any one of the

preceding clainms further conprising at |east one

21othgr @%#%ns%%n AcSUSREAS! 0B @B?OBHEantQh%|§k€b%élng
wherein the at least 5 one other drug is an

clanmisniferobieal coaptriilsiiogi et amesti pak, other drug.
anti-ulcer/anti-acid or anti-cancer agent or a
conbi nation thereof. 23. A process for the

22mangf aokpeasebhhaccagdeaystsuspensi on whérasndehiengd least
in any one of the preceding clains, conprising the
oneoPEBRIENGTEfeps: 20 FRALE46FAPLak, oRNBAPYOLAGY antiviral,

an@XLEQEbg9gﬁthnaW@ﬁe5r aﬁ%&lcgh59§r§ekn9fokhg co 1na810n

non-sterolrdal anti-inflammatory dradg in glycero
themetlie pol yvinyl pyrrolidone of step 15 (i); (iii)

addi ti on of xanthan gumto steps (i) and/or (ii);

(iv) making to volume wth the addition of water; and

23(V) AnpxbBeskO Bl REet REnAGACEheeObdathe aqueous sus ension
anti-inflammatory drug into a stable suspension.
aspdefAngeodéBsanycepedPhgths Braraf2BInAEREMA, tﬁ@mﬁéﬁSlng

the following steps:

(1) dissolution of polyvinyl pyrrolidone in water;

(ii) dispersal of the non-steroidal anti-inflammatory
drug in glycerol and in the polyvinyl pyrrolidone of step
(1)s

(iii) addition of xanthan gum to steps (i) and/or (ii):

(iv) making to volume with the addition of water; and

(v) mixing to bring the non-sterocidal anti~-inflammatory

drug into a stable suspension. !

24. A process according to claim 23 wherein the non-
steroidal anti-inflammatory drug is micronised prior to

being introduced to step (i) and/or step (ii).

25. An aqueous suspension as defined in any one of claims 1

to 22 for use as a medicament.

26. Use of the aqueous suspension as defined in any one of
claims 1 to 22 for the manufacture of a medicament for the
treatment of inflammatory or infectious diseases in humans

and animals.



10

steroidal anti-inflammtory drug is mcronised prior
to being introduced to step (i) and/or step (ii). 25
WQ@2007A8538zjueous suspensi on as defined in any oOPET/GB2007/001700
claime 1 to 22 for use as a nedi cament. 26. Use of
t he aqueous suspension as defined in any one of
claims 1 to 22 for the mangfaeture.of a nedi canent for
the 30 treatnent of inflanmatory or infectious
di seases in humans and animals. WO 2007/ 135362
7PCT6§5299Z699}K$0t0 c2dim?2¢6 &ﬁ@r@gﬁofgéngn?@aﬁﬁ@kﬁk§6
wherein the inflfanmatory disease is arthritis. .
digeesacéer dirhhridislai m 26 wherein the |nfect|ous 5
di sease is of the respiratory tract. 29. Use of the
aqueous suspension as defined in any one of the
28¢l ause ictordznfotot beatimeatnmehtrelini phéammatoetyons

i nfecti ous di seases in hunans and ani mals. 10
disease is of the respiratory tract.

29. Use of the aqueous suspension as defined in any one of
the claims 1 to 22 for the treatment of inflammatory or

infectious diseases in humans and animals._



