- 1 - Stable Aqueous Suspension The present invention relates to a
novel aqueous 5 pharnmaceutical suspension for honobgeneously
suspendi ng at | east one non-steroidal anti-inflammtory drug, a

nmet hod of their production and their use in the treatnent of disease,
especially inflammtory di seases in humans and ani mals. 10 Nunerous
pharmaceutically acceptable |iquid sugpensions are known in the art.
Such suspensions are liquid systens having solid particles dispersed
substantially throughout. A comon problem associated with liquid
dosage forns, such 15 as |liquid suspensions, is the often

di sagreeable taste of a drug thgt mani fests itself _when the drug is
in the liquid dosage form ThEPHTiF Y wASPERGMA ext ensi ve use of
one or a 20 conbination of different flavouring nmethodol ogi es to nask

t he unpl easant taste of drugs. For exanple, a flavour can be sel ected
that conpl ERENPECTHE tigstedtdrnt KELpFeParatF oPVer YA Four with a

| onger ﬂntﬁﬁ§£ﬁ3ﬁéﬁ¥kéﬁﬂwgﬂﬁﬁéngégﬁefEPaH0ﬁ$§éﬂgdﬂb1§a%u@@eH&Qﬁg K- gh
| evel s of sweetening agents are often 25 used to overwhel m bitterness
with sweet heast The rystsEsFedsiadaynil ssnbagmcinetdzéd By "RERPRoPT or

mnt fl avog%%ir%)féb&}ctpi% Q22 (Metacamr i) descrilas comlicaked,

suspensi on r non-steroidal anti-inflamatory drugs that 30 requires
t he preseneepefiabbntirf enme tayoutli5eabys wei ginmafs and ghlipadssper sed
silicon dioxide and about 0.05 to about - 2 - 2% by weight of a

hydr ophi i c polynmer. The suspension can further conprise a flavouring
ééent Bd/ sumar sue eplemernaceeR-1Aal 1528628t it ¢ heraulie cuspesisanoshere
suspensi on_system 5 for_phar eutical s.that_conprises xanthan,gum a
sviel | ng aBBHED SOCHRS T egdicht PHPSBRSETHP CAE® ot ST h 2T SuBR 489
pol yoxyet hgbene seafbidbss ringeieatie subbtant hal ppl srosrdytylt.c acid or
salt thereof such as ethyl enedi am netetraacetic acid (EDTA), and
optionally a nucleation inhibitor, such as

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

dosage form.

The prior art has shown extensive use of one or a
20 combination of different flavouring methodologies to mask
the unpleasant taste of drugs. For example, a flavour can be
e selected that complements the taste of the preparation, or a
flavour with a longer intensity and stronger Laste than the
drug can be used. High levels of sweetening agents are often
25 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-inflammatery drugs that
30 requires the presence of about 0.1 to about 5% by weight of

a highly dispersed silicon dioxide and about 0.05 to about



10 pol yvinyl pyrrolidone. Taste nodifying agents, such as sugars,
artificial sweetener, flavouring agents and m xtures thereof, can
al so be present and generally conprise 25 to 50% by wei ght of the
total conposition. 15 WO A-2006/ 061351 further describes a suspension
conpri sing mel oxi cam suspended i n an aqueous glycerol mxture, a

t hi ckeni ng agent, one or nore taste-nmadifying agents and a buffer
systemfor maintaining the pHin a range from2 to 4, wherein the
suspension is free or essentially free of 20 silicon dioxide. As
outlined abpviey wdigyRlsFeRs hoasokROWMIC i folheAr tthal lsukekisont ben
presence of taste nodifying agents such as bul k. sweeteners, intense
sweet ener sFUF FRRHO HIRY T5Geft $1AHEUSE P 3 e S HE e Gf SPESHBERT t he
unpl easant taste of the drugs. It has now been surprisingly found

t hat a stabl e aqueous pharmaceutical suspension conprising a

non- st er oi BBFAaht 320 18 fvatory GrEgr1ReS LU FUEPSRsdgat eyften

xant hany gugy,,- 36h Pl edybhl-RY AL A0SR, AN 91 Y6RNHRIL WAEChal Swkiggnd T om

conpl ex excipi'ents such as pregel atinised starch, polyoxyethylene
sor bi t an nenent eatwch @ wyegelpcanbosyl $earch 3 a syeifgctipke EDTA, as

m crocryst i se, X h Lul il .
dioxideyan§$¥%§%€&%%gg%§i%grgégégsxgéﬁg%%%gﬁT%%h%%lggggéggcéggg% t}%g
of bul k sweei@ner ssalitntdrsecsweetknes sty brouiiang ragentsaantdié acid

m xtures th f can, successful | mask the unpl.easant taste of the
O gt et EPER b Rl SR E R et St a0k, 8RR 8 per o0

6f - ti me angdoayei s ng sediiveakat ras tef mbhef yioty stgmaisdalsuch as
anti-inflammtory drug., 10 _Hence accord%gg to the present invention
there i s pFo97tRd 3t Hiiddds SHRECRBER UL F AT O US| Fe REH Sc BRpr P& hygr s

(i) at | eashepBEF NAUESIAID Gl paBkbnt Nhhanydl&F1 197 Udupllisy: 88 to
aqueous buffer system (|||%_xanthan gum 15(iv) pol yvinyl
pyrrolidonéQ%ahﬂ weight of the total composition.

15 WO-A-2006/061351 further describes a suspension comprising
meloxicam suspended in an agqueous glycercl mixture, a
thickening agent, one or more taste modifying agents and a
buffer system for maintaining the pHE in a range from 2 to 4,
wherein the suspension isg free or esgentially free of

20 gsilicon 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

25 mixtures thereof to mask the unpleasant taste of the drugs.

It has now been surprisingly found that a stable agueous
pharmaceutical suspension comprising a non-steroidal anti-
inflammatory drug, an agqueous buffer system, xanthan gum,

30 polyvinyl pyrrolidone and glycerol which is free from
complex excipients such as pregelatinised starch,

polyoxyethylene sorbitan monooleate, amino pelycarboxylic



(v) glycerol wherein the suspension is free from pregel atini sed
starch, am no pol ycarboxylic acid, mcrocrystalline cellul ose,

hydr oxypr opyl met hyl cel |l ul ose, pol yoxyet hyl ene sorbitan 20

nonool eate, silicon dioxide and taste nodifying agents selected from
t he group consisting of bul k sweeteners, intense sweeteners,
flavouring agents and m xtures thereoB. -The present invention further
provi des a process for the 25 manufacture of the aqueous suspension
as defined in any one of the preceding clains, conprising the
foll owi ng stepsiike EDTA, mifkpcdyssal uireoncaflydalseyi nyl pyrrolidone

in water; i i spersal _of the, non-steroi.dal

ot 1 it | aREBPTROG ey CETORLERE: | 5 LA DS rne] 2Bgr FOFFAone
of step 30fbdifyindt agents sefertBEXEAGNt BhdIdghid RenRARLSher eEdahix
anti-inflammatory drug into a stable suspension. In a preferred
embodi nent SYRREFRFESt erdicHEe SWEPLeBerRf | RHANRGTY I AIGE ATEr oni sed

prior tp bgiRg.tdsd radicedt IAnSEERcELY rANY Afadi Idhe unphBa8ahHr thetfe
preferred enbodi nent paddle mixing is used in step (v) to bring the
non- st er oi gl tEdtdcihiihafrdtoPy carng 1ol gl sieaplieds §§pbasie. The

present inyepli Q”ld}l{g?‘ﬂél%%é ke $iAbl Qn&qé'@m&g%ré&?a%%%&%nf ?E eﬂ:‘ﬁ@

as a nedi canent. 15 The present 1 nvention provides the use of

st abl e aqueowss pdar e wrnitdalingdsprasoon dorgt he treat nent of
inflammatory or infectious diseases in humans and ani nal s.

éj 10 EHence according to the present invention there is provided
an aqueous pharmaceutical suspension comprising:
{i) at least one non-steroidal anti-inflammatory drug;
(ii) an agueous buffer system;
{(iii) xanthan gum;
15 (iv) polyvinyl pyrrolidone; and
(v) glycerol
wherein the suspension is free from pregelatinised starch,
amino polycarboxylic acid, microcrystalline cellulose,
hydroxypropylmethyl cellulose, polyoxyethylene sorbitan
20 monooleate, silicon dioxide and taste modifving agents
selected from the group consisting of bulk sweeteners,

et intense sweeteners, flavouring agents and mixtures thereof.

The present invention further provides a process for the
25 manufacture of the agueous suspension as defined in any one
of the preceding claims, comprising the following steps:
{i} digsolution of polyvinyl pyrrolidone in water;
(11} dispersal of the non-steroidal anti-inflammatory
drug in glycerol and in the polyvinyl pyrrolidone of step
30 (1)
(iii) addition of xanthan gum to steps (i) and/or (11);

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



The present invention further provides the use of the stable 20
aqueous pharnmaceutical suspension for the manufacture of a nedi canent
for the treatnent of inflanmnmatory or infectious diseases in hunans
and animals. Brief Description of the Figure: 25 Figure 1 shows the
mean plasma | evels of neloxicamin dogs follow ng oral adm nistration
at a dose rate of 0.2 ng nel oxi cam kg4bedywei ght on 1 occasion. 30
For purposes of this invention, a suspension neans a liquid system
having solid particles dispersed substantially throughout. A
suspensi on does(wpotmieticRmpas brefagl shensombd ttdroi-dal anatfie inEaannd Cory
descri be qugids suspend wWithin liquid carriers or syrup
fornul at i o5 e ot 1t i eSUEsCHRPFAFEY™f ul Iy di ssol ved phar maceut i cal
actives. As used herein, a "particle" may be a crystal, a granule, an
aggl onerate, or 5 any undissolved solid nmaterial._ At |east 90% of the
parti cl es, Tpraferefitir s iPef 195t othgonen -1 1 Patli @éd- have an
equi valent ; 4k BARLE!.Qf 4835 1ENAR 100 IL &K OPS: 0TS RRIHCLBL$hE8cES in
nmeasured by laser diffraction. 10 One or nore non-steroidal

anti -inf| apfelRofy) drwyercdiibe sel ected fromthe group conprising of
salicyl ates such as aspirin, nethyl salicylate, D flunisal and

anoxi prin; acetam nophen; aryl al kanoi ¢ aci ds such as di cl of enac,

i ndonet hacin anfusthendasfepregi enbodanent dexddlat inies nds iEprotans)
such as i buprofen, carpr.ofen, naproxen.an e r of en;

Ayl ant hE BT T oof d e e Soae PaE D e romy dhag
%cid, mecl ofhesad stacliad sangehlsiubanam ¢ aci d; oxi cans such as

pi roxi cam sudoxi cam isoxi cam and nel oxi cam coxi bs such as

cel ecoxi b, rofecoxib, 20 val decoxi b, parecoxib and etoricoxib;

sul phonani fhdesrssisht aswinmsul pdeyviasd fea-stasd dajueous
anti-inflanmatory drugs that have both cycl o-oxygenase (I1) and

| i pooxygenBERTFARFHE 15BN Itopért PEs 2sTIRRT 3™ Rpoxal i n and ni xt ur es

t hereof. 25 The non-steroidal anti-inflammtory drug is preferably an

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

or infectiocus diseases in humansg and animals.

The present invention further provides the use of the stabkle
20 agqueous 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:

25
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.

30 For purposes of this invention, a suspension means a liguid
gystem having solid particles dispersed substantially

throughout. A suspension does not encompass emulsions which



oxi cam a propionic acid derivative or mxtures thereof. Mre
preferably the non-steroidal anti-inflammtory drug i s nel oxi cam

pi roxi cam carprofen, ibuprofen, ketoprofen or 30 m xtures thereof,
nore preferably nmel oxi cam or carprofen and nost preferably nel oxi cam
- 6 - At least 90% of the particles of the non-steroidal
anti-inflammtory drug, preferably bettween 95 to 98% of the
particles, have an equival ent dianmeter of I ess than 10 mcrons. The
particle size is nmeasured by |aser diffraction. 5 The particles of
the non-sterei fehntindd -da¥drammeat gy i 05 Ugu Mpamdgl an egu vakent

di aneter of |less than 10 mi crons_can be obtai ned for exanple_b

ni cr oni sat FRRT BFE DY TGy Fopruter aBrR§ ??EF?%R%WQﬂ%&?S§P€t6ﬁﬁé¥ned by

i croni sat e@MN1y 18; Jhe1 vl PHaeaRcks cREE] esab] YedBl OXiGRA Wel-Bi8S 50
99% of particles having an equival ent dianeter |ess than about 10
m cron. EvéRarbielpr a1df aifl ¢ CHESHELoxRcaRiParei AleSHAPIGGakA. OF

equi valent o di apgb £Lsd A% AN 2RAYEr101 M £F ONS & & AP Red by

m cronisation. 15 The anount of non-steroidal anti-inflamatory drug
present i npehelslepensicierstidyl debwesnf PPcienidt oofpridd dargicles,

t her apeuti t . ctd. C i it

Accor di ngl f;}?ggﬁ%ga?ﬂle&aseen%néil\réglr??ggeggi gé;%gg#h%ﬁ ]%bg%lﬂ% Ioa%fra:tr%rey
drug can bpaptiskatsize ars ampusntredf bfr basabodd £ Oradetierabout 5% w v of
t he suspension, preferably about 0.1 to about 2.5% w v of the
suspensi on, even nore preferably about 0.1%to about 0.5% of the

éu_s pensd onpnandr neste pief-ertadilof dan antarbuhl amfia edoutdxgkS Yew Beof

the 25 suspension, The nqn-steroidal anti-inflanmmtory drug can al so
bo used | CEORBE Fat 1O v T COEHE COPHGSSSHEh B bR 38 SrEBd2Fo

|
antim crobkahsrianthdigfl GHliatiiavel absr1ant dalll 81 /a¥dipr3;aci d

agents and anti-cancer agents or a conbination thereof.
acetaminophen; arylalkanoic acids such as diclofenac,
indomethacin and sulindac; propionic acid derivatives

15 (profens} such as ibuprofen, carprofen, naproxen and
ketoprofen; N-Arylanthranilic acids (fenamic acid
derivatives) such as mefanamic acid, meclofenamic acid and
flufenamic acid; oxicams such asg piroxicam, sudoxicam,
igoxicam and meloxicam; coxibs such as celecoxib, rofecoxib,

20 wvaldecoxlib, parecoxib and etoricoxib; sulphonanilides such
as nimesulide; and non-steroidal anti-inflammatory drugs
that have both cyclo-oxygenase (II) and lipooxygenase
inhibition properties such ag tepoxalin and mixtures
thereof.

25
The non-steroidal anti-inflammatory drug is preferably an
oxicam, a propionic acid derivative or mixtures thereofl.
More preferably the non-steroidal anti-inflammatory drug is
meloxicam, piroxicam, carprofen, ibuprofen, ketoprofen or

30 mixtures thereof, more preferably meloxicam or carprofen and

most preferably meloxicam.



- 7 - The non-steroidal anti-inflanmmatory drug(s) are present in a
"unit dose volune" of the aqueous suspension in a therapeutically
effective anount, which is in an anount that produces the desired

t herapeutic response upon oral 5 adm nistration. In determ ning such
amounts, the particular non-steroidal anti-inflammatory drug(s) being
adm ni stered, the bioavailability chakacteristics of the
non-steroidal anti-inflanmatory drug , the dose regine, the age and
wei ght of the recipient, and other factors must be considered, as 10

known in the aLdsc A cher ehRcacidni & dase el WiRkroehiat henggueous
suspension is a conveni ent volume for dosing the product to a

reci pi ent . irhbameiary dituget PaREeraBlY LRTTHIR ecitsi 88F P6 thRe
amunt st haareiﬁlé@,' tﬂaﬁ}ge%gofeqhﬁ@ayghﬁ gosee daperdiing sonpbar 1 gxanpl e

the age or weight of t reciprent. Typically the unit dose vol une
of the susperstmn. WiHd reontaile anzanbsnmeasurash-v degiegaliffraction.
anti-infl t d t i_S e Ecal ef.f i

snaIIeE{ Sg??éﬁ%gtﬁ%#g%fgﬁ%ﬁg,négi%ggfgiﬁﬁffLﬁgéélgg%ﬁﬁgggg ygpﬁ%lude
0. 2ng non-Béeiny dal antivalehitadianetyr dofigl«gs bdthn Ud ghtrog6 dae be
suspensi on cgn.be Q$%gensed fr%n1a.sus enséon di_s ensen . The

suspensi on®PEXHPET T HbIFFHBAR Pred abPihy™ dt Shettsali 61 18/ a
suspensi onpdé SPERNSEY .12 pEhie ipHeaf atbecstshensimn mshawnd seatnga. f rom

about 3.5 to about 5, preferably fromabout 3.8 to about 4.2 and nost
preferably the pH of the suspension wll be about 4. The suspension

{'s. buff@r egint onsBd @ th@reetnt bensuspenst o i dshe odeskr ed pH
range. Suitable buffers that are not 30 chemically reactive with the
ot her i ngrB@f Rt sesEiA B P eds SALLVALGAL afbifRt UGS et 8Pprbvite

the desireg; degh eexpf, RidRUEheFRdL 1 Pr efierabl aidigy ga;a{rft%ﬂe_s, BaS0dium

- 8 - orthophosphate buffer or a citrophosphate buff and nost
pr ef er abl yanheapifdlegnl sligmeddirudesst Abphosphiat el buafifceensTheebuf f er s

can be preggpl ;0 a5, FRUYL 1k thibam about 1 to
15
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-
20 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

i‘(fmm“':

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

25 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-

30 acid agents and anti-cancer agents or a combination thereof.



5 about 4% w v of the suspension, nore preferably in an anmount of
fromabout 1.5 to about 2.5 %w v of the suspension. Xanthan gumis a
hi gh nol ecul ar wei ght natural carbohydrate, specifically a

pol ysaccharide. The xanthan gumis a 10 viscosity increasing agent.
Exanpl es of suitable xanthan guns that can be used in the suspension
i ncl ude Rhodigel 80Tm Keltrol TM Kel ttrol TM F, Keltrol TM T,

Keltrol mlF, Keltrol TM 1000 and Merezanm Rhodigel 80Tmis preferred.
15 The xanthan gum can be present in an amount from about 0.25 to

about 1% WrNe Oford NE- SUSRENS 200 1 - Phel sfabl &rf remnARUL L. gmtageﬂt 5% 2
wv and nost preferably in an anmount of about 0.4%w v of the

suspensi on’uRpt THes & psPas o fi REEUAEEC PO} YSATRANSHATY ¢ done and

glycerol. Jhe polyvi crb}iglypﬂfrf%lcitg@@ealinéuﬁgt | o &5 & diSRer saBhnanenibe
gl ycerol as a vehi cl%e dénsi ty increaser. The polyvinyl pyrrolidone

can be presepdudes srhaninairedf tR6rapent abouesRIEa owapogral0% w v of
t he Susﬁoengéﬂlggn:h%%]fattefo | ?in{)%%@e%?}{in : u(%l?o%nc?n%)svy/ v paf p%@gicu ar

suspensi on an preferabl’y 1Th an anmoun rom‘about to about
2. 2% w v ohothetsuspiisison.i-infdamnbooabodtuB0dh Waingf athensaspeadi on

d f bly i . f. ab . 15% f th i on.
and ot PLELeIRbLY, A AU, aR0U 1200 el sy spals o

addi ti ves: apt eset FadnnvaSorC dradr i, NgEe BBt | gy agentthe gkl aatiantsghand
el ectrol ytes. Preservatives that ag ge used i n the suspensions
e

i ncl ude befZoFRS acF R G t SFhar EFLArs YRt APEE8FEE: S8ich

éio as mPdi HAPRENZOA S bixg ackd BBdeihSaphaiMBGRIHd Gallkhe" of the
acceptabl e salts, such as potassium sorbate; and parabens (such as
net hyl , et AFRSOWT oPAPHHA BUthFl 2pCRPUPBA§BE Nzt e dis dostepsfhe

Sodi um benzoghgci s: 4 he pefarded @E@SQBM%%V@iré&i% RLgsehLvat LMe
can be present in an anount of from about 0.02 to about 0.5% w v of

t he suspenseoipiprefier disiie aountyg. thed abeurulkved wiofhehanit
suspensi ongand ADSL, pref &1 Akl Y. 1.0 .3R18"PHAt 0L Qboyd; B, 13% why of the

suspensi on.
15 recipient. Typically the unit dose volume of the suspension

will contain an amount of non-steroidal anti-inflammatory

drug that i1s therapeutically effective for the smallest

patient. For example, suitable unit dose wvolumes may include

0.2mg non-stereoidal anti-inflammatory drug/kg body weight.
20

The suspension can be dispensed from a suspension dispenser.

The suspension is preferably foam free during dispensation

from a suspension digpenser.

25 The pH of the suspengion 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

30 chemically reactive with the other ingredients may be
present in an amount sufficient to provide the desgired

degree of pH buffering. Preferably the buffer is a sodium



20 Col ouring agents nay al so be incorporated in the suspension to
provi de an appealing colour to the suspension. The col ouring agents
shoul d be selected to avoid chem cal inconpatibilities with the other
ingredients in the 25 suspension. Exanples of suitable col ouring
agents include FD&C Red #40, FD&C Blue #1 and FD&C Red #33. Exanpl es
of wetting agents which may be present include sodium |l auryl sul phate
or docusate sodium - 10 - Exanples of surfactants which nay be
present include sorbitan ol eate ester or pol yoxyethyl ene sorbitan
fatty aci doesiesiosphdeeamplrgsrobrehest fabpas s burgrbanpresent
i nclude sodi um chl oride, potassium chloride or sodium bicarbonate. In
a pref er r e ehpiR e rithe heféeabie ageedtiyn phdhmbeselhese Buspehsi on
is prepared by mcronising the non-steroidal 10 anti-inflamratory
drug and then dispersing the m croni sed non- st eroidal
anti -i nf | afratiritarugam bgl peeseht Pol sviandurgy afolfirggnebpgt 1 to
di ssol ved | t j t ' midhi s |
stirre un%??&gd%%féﬁgwgég%grgﬁgéégébgﬁtgﬁ%&%ingﬂgﬁﬁgﬁ}sggr%ﬁd% Gilhe
anti-infl amfafory alraig: ils 5t kenabbuadéed % ovihe Palhevisngbension.
Pyrrolidone/ xanthan gum m x. To this aqueous buffer and aqueous
sodi um benzoate are added foll owed by water gq.s. to 100% The
suspensi onzageaberused ian hibd hoeatuokat wéidhmansuand 2arbohpatste,
agai nst disease,, In particuylar the syspensions can be used agai nst
" | ammat o oot SEEEY UK HSGFARFILRS TRC I e T Sedsos | | ke
{those 0of thescespiy atinedsiagt awbBace Erfhsre@td Onsaltays eaxaBgBan part
I'n the di sease pathol ogy. 25 The invention wi]l now_be described with
respect to9¥Re Rt FAhPersss é8. thReSesRenpt & dreinge FRPEnded to
be limtingoof kBerssome RE1LhE1Pr @SeRtlt AYVERt p 0Nk DI rdFAGH N
conjunction with the detailed and general description above,

Keltrol™ 1000 and Merezan . Rhodigel 80" is preferred.

15 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.

20 The suspension includes polyvinyl pyrrolidone and glycerol.
The polyvinyl pyrrolidone ig acting ag a dispersant and the

glycerol as a vehicle density increaser.

The polyvinvl pyrrolidone can be present in an amount of

25 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 te about 2.2%

w/v of the suspension.

30 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



30 provide further understanding of the present invention and an
outline of a preferred process for preparing the suspensions of the

I nvention. Exanple 1 5 The conposition of the suspension of the
current invention is provided in Table 1. Tabl e 1: Concentration
of excipients and active content as a 10 % of the w v of Ml oxi cam
suspensi ons Exanple | a and Exanpl e I-bgExci pi ent andActi ve cont ent
Exanple la(/oWV) Exanple Ib (% wv) Ml oxicam (mcron sed) 0.15 0.15
Sodi um benzoate 0.15 0. 15

to about 30% w/v of the suspension and most preferably in an

amount of about 15% w/v of the suspension.

The suspensions may also contain one or more of the
5 following additives: preservatives, colourings, wetting

agents, surfactants and electrolytes.

Preservatives that can be used in the suspensions include

benzoic acid and its pharmaceutically acceptable salts, such

£

10 as sodium benzoate; sorbic acid and its pharmaceutically
acceptable salts, such as potassium sorbate; and parabens
(such as methyl, ethyl, propyl and butyl p-hydroxybenzoic
acids esters). Sodium benzoate is the preferred
preservative.

15
The preservative can be pregent in an amount of from about
0.02 to about 0.5% w/v 0of the guspengion, preferably about
0.1 to about 0.3% w/v of the suspension and most preferably
in an amocunt of about 0.15% w/v of the suspension.

20

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

25 suspension. Examples of suitable colouring agents include

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.

30



G ycerol
to 100 100 Buffered to a pH of 4 to a pH of 4 Manufacture
Process

g.s.

i0

15

20

25

30

15.0 15.0 PVP 1.0 2.2 Rhodigel 80'm0.4 0.4 Purified water

- 10 -

Examples of surfactants which may be present include
sorbitan oleate ester or polyvoxyvethylene sorbitan fatty acid

esters.

Examples of electrolytes which may be present include sodium

chloride, potassium chloride or sodium bicarbonate.

In a preferred embodiment the stable agueous pharmaceutical
suspension 1s prepared by micronising the non-steroidal
anti-inflammatory drug and then dispersing the micronised
non-stercidal anti-inflammatory drug in glycerol. Polyvinyl
pyrrolidone ig disselved in water to which the xanthan gum
is added. This is then stirred until complete dispersgion is
attained. The non-stercidal anti-inflammatory drug is then
added to the Polyvinyl Pyrrolidone/xanthan gum mix. To this
agqueous 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
infecticus 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 tco 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



Met hod for 2L batch: 15 1) Mcronisation of meloxicam 2) Add 20g
of polyvinyl pyrrolidone to 1.5L purified water and stir until

di ssol ved. 3) Add 8g xanthan gumto (2) and stir until
conpletely 20 dispersed. - 12 - 4) Add 3g mcroni sed nmel oxi camto
300g glycerol and disperse by m xing with a high shear mxer. 5) Add
(4) to (3) and disperse with high shear m xer. 6) Add the
correct weight of buffer salts to 110mL 5 purified water and stir
until dissolved. 7) Add (6) to (5) and mx. 8) Add 3g sodium
benzoat e t gn40mly Pk idd ed gratrer--and §&;&:ésémfd>£ ghessalivedcne9) Add (8)
to (7) and mx. 10 10) M x using ﬁ h shear m xer until
honbgeneoususrangi@recié pls §-n|VﬁnFF1@nrange of from about 3.5 to about
4.5. 12) Dilute to 2L with purified water and Silverson mx to

honogeni se. 15
Example 1

The composition of the suspension of the current invention

is provided in Table 1.

Table 1: Concentration of excipients and active content as a
10 % of the w/v of Meloxicam suspensions Example la and Example

™

ib
Excipient and Active | Example 1a (% w/v) Example 1b (% w/v)
content
Meloxicam (micronised) 0.15 0.15
Sodium benzoate 0.15 0.15
Glycerol 15.0 15.0
PVP 1.0 2.2
Rhodigel 80™ 0.4 0.4
Purified water g.s. {0 100 100
e Buffered toapHof4 toapHof4
\

Manufacture Process

Methed for 2L batch:
15
1) Micronisation of meloxicam.
2) Add 20g of polyvinyl pyrrolidone to 1.5L purified walter
and stir until dissolved.
3) Add 8g xanthan gum to (2} and stir uantil completely
20 dispersed.



Phar macoki neti cs A pharnmacoki netic study to determ ne the |evels of
mel oxi camin dogs follow ng the oral adm nistration of the 2 20
formul ati ons of Exanples la, |b and MetacamiN 1.5 ng/m O al

Suspensi on for Dogs (Boehringer Ingel heimLimted, Marketing

aut hori sati on nunber EU 2/97/004/003) was carried out in order to
conpare the plasma | evel s of nel oxicam foll ow ng adm ni stration of
the 3 articles. The pharmacoki netic 25 paranmeters AUC (area under the
concentration/tinme curve), Crax (the maxi mum concentration), Tnax

(time of maxi mumEoneenthahiash nAUME {ah e URS JiRecremeghacurve)
and t% (termal half life) were determ ned. 30 Twelve dogs, six nale

and six fefafRersr Measxioamhthsaohielges iRy Wei*gHi-ng between 10 - 15
kg bodywei ght atsd hgti ety (@ %ﬁIieﬁILIsQQrgI@r e ANdMBEen; e |

adm ni stered nel oxi camat a - - nom naﬁﬁgse rate of 0.2 ny/kg
bodywei ght 6 appkdk.tike Gorregrt wetteht? 6% kg biodly weildist o By Omhe oral

route (Wising. 2eia Syudoes): 9.8 ad. sagples yere taken by

veni punct rom ar vein. after collection
sanpl es vve?é plmd(ﬁdn t|oce15pr kod mbxcentrifuging and removal of the

I .S I ly f I trat
Pe 10 ThE AT 8 AR ESE ErL el £ al B Sy ed A CRF gtirg 100"
(conpar i ngufsxampd s d vl Exarrpl e lb with metacam) with the actual

dat a present in Tab Ie 1. - Table 2: Plasma | evels of nel oxi cam
(pg/ mL) i n? Hogsr9DI {SwiTRy (@ Iangd‘f?llﬁrstratl on of Exanple la, Exanple

{ b and dvet aganiim-d . ok origh suspensiesr (EWi21 96940203 at a dose

rate of 0.2 ng mel oxi canl kg bodywei ght 5 Pl asma Level s
11) ~ Check pH is 1n the range of from about 3.5 to about

4.5.
12) Dilute to 2L with purified water and Silverson mix to
homogenise.

15

Pharmacokinetics

A pharmacokinetic study to determine the levels of meloxicam
in dogs following the oral administration of the 2

20 formulations of Examples l1la, 1lb and Metacam™ 1.5 mg/ml Oral
Suspension for Dogs (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

25 parameters AUC {(area under the concentration/time curve),
Crax (the maximum concentration), Tp.x (time of maximum
concentration), AUMC {(area under the moment curve) and t}%

{termial half life) were determined.

30 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



Exanpl el a (n=4) Exanplelb (n=4) MetacamIm (n=4) Cmax @i np 0.61
(+/- 0.04) 0.70 (+/- 0.17) 0.69 (+1-0.11) Trmax (hours) 5.38 (+/-
4.72) 6.88 (+/- 4.13) 6.50 (+/- 3.42) AUC (ug/m his) 26.82 (+/-
2.24) 28.98 (+/- 6.38) 25.43 (+/- 6.88)

- 13 -

nominal dose rate of 0.2 mg/kg bodyweight (approx. 1.0 ml
article/7.5 kg bodyweight), by the oral route (using 2 ml

syringes).

5 Blood samples were taken by venipuncture from the jugular
vein. Immediately after collection samples were placed on
ice prior to centrifuging and removal of the plasma.
Samples were assayed singly for meloxicam concentration by
HPLC.

10

Yy

The results from these trials are displayed in Figure 1
(comparing Example la and Example 1b with metacam) with the

actual data present in Table 1.



AUMC (ug/ mL hr~2) 912.89(+/ -
199.93) MRT (hrs) 33.94 (+/- 2.31) 33.95 (+/-
*T1/2 (hrs 37.71 (+/- 9.65) 35.93 (+/-
clearly evident fromFigures 1 as well
show bi oegui val ence to Met acare.
to the taste or rejection of

131. 15) 980. 60(+/- 199.15) 827.92(+1-
1.15) 32.78 (+1-1.43)
3.75) 32.17 (+/- 4.15) As is
as Table 2, Exanples la and |Ib

There was al so no adverse reaction
- 14 -

Table 2: Plasma levels of meloxicam (na/ml) in dogs following oral administration of Example 1a,
Example 1b and Metacam'™ 4.5mg/mi oral suspension (EU/2/97/004/003) at a dose rate of 0.2 mg
meloxicamfky bodyweight

Metacam'™
(n=4)

Plasma Levels Example 1a

(n=4)

Example 1hb
(n=4)

£
A

iy, ew
P
: i H

5

Py
#

10

15

20

25

Cmax {ug/ml)

0.61 (+/- 0.04)

0.70 (+/- 0.17)

0.69 (+-~0.11)

Tmax (hours)

5.38 (+)- 4.72)

6.88 (+/- 4.13)

6.50 (+/- 3.42)

AUC (ug/ml hrs)

26.82 (+- 2.24)

28.08 (+/- 6.38)

95 43 (/- 6.88)

AUMC
{ug/ml hr*2)

912.89 (+-
131.15)

980.60 (+-
199.15)

827.92 (+/-
199.93)

MRT (hrs) 33.94 (+/- 2.31) 33.95 (+/- 1.15) 32.78 (+/-1.43)

T1/2 (hrs 37.71 (+/-9.65) | 35.93 (+/- 3.75) | 32.17 (+- 4.15)

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

the suspensions by the dogs.

Furthermore it has surprisingly been found that the
suspension of this invention is substantially foam free

during dispension from a suspension dispenser.

Stability

The sugpension properities 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, 32ml samples of both products were centrifuged
at 1448g for 5 minutes. The suspension of the current
invention maintained uniform suspension with no
sedimentation or visible separation, however Metacam ™ had

21 ml of clear supernatant.



10 the suspensions by the dogs. Furthernmore it has surprisingly been
found that the suspension of this invention is substantially foam
free during dispension froma suspension dispenser. 15 Stability

The suspension properties of the suspensions of the current invention
wer e eval uated against the current comercially 20 avail able

mel oxi cam oral suspension MetacamTM T® nmimc the effects of age and
transport on the suspensions, 32nm sanples of both products were
centrifuged at 1448g for 5 m nutes. The suspension of the current 25
i nvention maintained uni form suspension with no sedinentation or

vi si bl e separation, however Metacam PA had 21 m _of clear .

super nat ante RhysicalpddrperdaplafbeRhbhieft st TERFRsE ophet the
suspensi oncQfrthe CFdRNlon Meelt kaRcuer g testedale 2% degr 26Sabgades
40 degrees C. 5 The results are as follows: Results at tine of
manuf act ur€: 10 Appearance: A pale yellow uniform suspension, no
separ atd on observed. pH 4.08 @25 degrees C Particle Size: 99% <

10m cron Mel oxi cam 0. 153%wW v
The resulits are as follows:

Results at time of manufacture:

{”- 10 Appearance: A pale vellow uniform suspension, no separation
; observed.
pH: 4.08 @ 25 degrees C
Particle Size: 99% < 1lOmicron
Meloxicam: 0.153%w/v
15
Results after storage (HDPE container 6 months at 40 Degrees

C and 75%RH:

Appearance: A pale yellow uniform suspension, no separation
20 observed.

pH: 4.06 @ 25 degrees C

-

Particle Size: 99% < 10micron

Meloxicam: 0.152%w/v

25 Similar stability results were obtained using a 1% meloxicam

suspension as well as with a 1% carprofen suspension.
Example 2
30 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.



15 Results after storage (HDPE container 6 nonths at 40 Degrees C and
759RH: Appear ance: A pale yellow uniform suspension, no
separation 20 observed. pH 4.06 @25 degrees C Particle Size: 99% <
10m cron Mel oxicam O0.152%/ v 25 Simlar stability results were
obt ai ned using a 1% nel oxi cam suspension as well as with a 1%
carprofen suspension. Exanple 2 30-Al®l+4+nd human taste test,
conparing the conposition of the suspension of the current invention
as provided in Table 1 as Exanple la with MetacamlM, was carried
out. - 16 - The results are as follows: PRODUCT TASTE COVMENT

Exanpl e I a (n=10) Neutral
The results are as follows:

PRODUCT TASTE COMMENT
Example la | Neutral Agreeable
(n = 10)

Metacam™ | Very Sweet | Chalky film on tongue

5 As illustrated there wag no adverse reaction to the taste of

the product.

‘ (gm,;,,\i

£



Agr eeabl e MetacamilM Very Sweet Chal ky filmon tongue 5 As
illustrated there was no adverse reaction to the taste of the
product. - 17 - Cains 1. An aqueous pharmaceutical suspension
conprising: (i) at |east one non-steroidal anti-inflamuatory drug;
(ii) an aqueous buffer system (iii) xanthan gum (iv) polyvinyl
pyrrolidone; and (v) glycerol whereitm1he suspension is free from
pregel atini sed starch, am no pol ycarboxylic acid, mcrocrystalline
cel l ul ose, hydroxypropyl net hyl cellul ose, pol yoxyethyl ene sorbitan
nonool eat eg1sihdé con di oxi de and taste nodifying agents sel ected from
t he group consisting of bul k sweeteners, intense sweeteners,
flavouri ng agents and m xtures thereof. 2. A suspension according to

claim1 wherei md heXYs pharmaceutical suspension comprising:
{1) at least one non-sterocidal anti-inflammatory drug;
{1i) an agueous buffer system;
{1ii) xanthan gum;
(iv) polyvinyl pyrrolidone; and
(v) glycerol
wherein the suspension is free from pregelatinised starch,

amino polycarboxylic acid, microcrystalline cellulose,

o

hydroxypropylmethyl cellulose, polyoxyethylene sorbitan
monocleate, silicon dioxide and taste moedifying agents
selected from the group consisting of bulk sweeteners,

intense sweeteners, flavouring agentsg and mixtures thereof.

2. A suspension according to claim 1 wherein the non-
steroidal anti-inflammatory drug isgs selected from the group
consisting of salicylates, acetaminophen, arvlalkanoic
acids, 2-arylpropionic acids (profens), N-Arylanthranilic
acids (fenamic acids), oxicams, coxibs, sulphonanilides,

non-steroidal anti-inflammatory drugs that have both cyclo-

A

oxygenase (II) and lipooxygenase inhibition properties such

as tepoxalin and mixtures thereof.

3. A suspensicn according to claim 2 wherein the non-
steroidal anti-inflammatory drug is piroxicam, meloxicam or

a propionic acid derivative.

4. A suspension according to claim 3 wherein the non-
steroidal anti-inflammatory drug is meloxicam and wherein
99% of the meloxicam particles have an eguivalent diameter

less than about 10 micron.



steroidal anti-inflamatory drug is selected fromthe group

consi sting of salicylates, acetam nophen, arylal kanoi c acids,
2-aryl propionic acids (profens), N-Arylanthranilic acids (fenamc
aci ds), oxicanms, coxibs, sul phonanilides, non-steroidal
anti-inflammtory drugs that have both cycl ooxygenase (11) and

| i pooxygenase inhibition properties-sug&h-as tepoxalin and m xtures
thereof. 3. A suspension according to claim2 wherein the non-
steroidal anti-inflammatory drug is piroxicam neloxicamor a
propionic acid derivative. 4.A suspension according to claim3
wherein the non- steroidal anti-inflammtory drug is nel oxi cam and

3

wher ei n 99% of % N FRAGYKCaRCHAr i BF e5° hatemar nPaPehtedraiet er
less than abeudidd M0 Flamhd tory Sdrdy SHSRETHIP AGEORdiAY t O
claim3 wherein the non-steroidal anti-inflanmtory drug is a

propi oni ¢ @eF tVaeYTs A1y &#her@1ith ERei AT PREOPF OFRDH G461 dSdRug is a
carprofen o, jhhupLofen.;nfroAesuspension according to any one of the
precedi ng clains wherein the non-steroidal anti-inflammtory drug is
present in an anmount of fromO0.1 to 5% wv of the suspension. 7. A
suspensi onaccoyg di : L1 he precedi |.al 1o the
xant han gur6n'i S }E)(rjées nétn%ilgj@%ﬁ%g%%?&o?of%%ﬁ\ %g%fg%fﬁﬁgéﬁhghe
suspensi onclafms Avlstispiensinegn nacestdrnjdab amyi -oinef leinralterpr écedi g

clainms wherein glycerol is present_in an, anm of fr 10 to 30% wW v
oo e eheRELie R VPR A RoRE e LR 801 AR o PRk Do

@Teceding ehapawsidier ein the pol yvinyl pyrrolidone is present in an
anount of fromO0.5 to 3.5% w v of the suspension. 10. A suspension
according to any one of the preceding clains wherein the suspension

i s substanyial ly foamddies decorgidyspensali ek fdomm pHepeashgn
di spenser. _11. A suspension according to any one of the preceding
cl ai ns wheféfHE HERYRIZeidi0FPsNeRaglR 3 T orlimafn éaspng of

months. - £18m-0 1 %%@swiogn_tagcgﬁgéa@ﬂsi&nany one of the
preceding clains further conprising at | east one other drug.
8. A suspension according to any one of the preceding
claims wherein glycercl is present in an amcunt of from 10

to 30% w/v of the suspension.

9. A suspension according to any one of the preceding

claims wherein the polyvinyl pyrrolidone is present in an

s.o“'*:”\
i 3

amount of from 0.5 to 3.5% w/v ¢f the suspension.

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

during dispensation from a suspension dispenser.

11. A suspension according to any one of the preceding
claims wherein the suspension i1s stable at 40 °C for at

least 6 months.



13. A suspension according to claim 12 wherein the at |east one other
drug is an antimcrobial, antibiotic, antiviral, anti-ulcer/anti-acid
or anti-cancer agent or a conbination thereof. 14. A process for the
manuf acture of the aqueous suspension as defined in any one of the

precedi ng clains, conprising the follow ng steps: (1)

di ssol ution of polyvinyl pyrrolidone i%h water; (ii1) dispersal
of the non-steroidal anti-inflanmmatory drug in glycerol and in the
pol yvi nyl pyrrolidone of step (i); (iii) addition of xanthan

gumto steps. (id anaisifdn hiccording €oVanyekia@ i aheobupeedihd t he
addition of water, and (vy) mxi to bring.the non-steroidal
anti-inflaﬁ%%i?ﬁyf?ﬁ{hfq ﬁFﬁpﬁléﬁéBI@tsﬁgﬁ%Héﬁﬁﬁfgf§¥'ﬁrﬁgocess
according to claim 14 wherein the non-steroidal anti-inflanmtory
drug is mcronised prior, to beina,introduced to step (i) and/or_step
(ii). 16. A aeBPBUSFENSCERTES EeF P netF1h ahy 6i#E18f tePafhsl32tlo
13 for useyas sciedifaneEnts oh/anthRi AAUSOAS, SUSPENQR acaerdinglto
claim16 for use in the treatnent of inflammatory or infectious,

di seases i Anhurahsenfh Emadds or anpp-canger BEETHRE0@s COUSPBRASL R
according tg.clagm 17 for use according to claim17 wherein the

inflammatory disease is arthritis or the infectious disease is of the
respiratory tract. 1/ 1 LO4.ciO

14. A process for the manufacture of the agueous suspension

as defined in any one of the preceding claims, comprising

; pw“”.?.vg:

the following steps:

{i} dissolution of polyvinyl pyrrolidone in water;

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

(1ii) 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-steroidal anti-inflammatory

drug into a stable suspension.

15. A process according to claim 14 wherein the non-

s
¢

steroidal anti-inflammatory drug is micronised prior to

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

16. An aguecus suspension as defined in any one of claims 1

to 13 for use as a medicament.

17. The agueous suspension according to claim 16 for use in
the treatment of inflammatory or infeciious diseases in

humans and animals.



000000 (t.u/6rl) spAel tueovol aw ?BMNV

18. The agqueous suspension according to c¢laim 17 for use
according to claim 17 wherein the inflammatory disease 1is
arthritis or the infectious digease is of the respiratory

tract.

.
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