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Stable Aqueous Suspension The present invention relates to a novel
agueous 5 pharmaceutical suspension for homogeneously suspending at
least one non-steroidal anti-inflammatory drug, a method of their
production and their use in the treatment of disease, especially
inflammatory diseases in humans.gnd animals. 10 Numerous
pharmaceutically acceptable liquid suspensions are known in the art.
Such suspensions are liquid systems having solid particles dispersed
substantially throughout. A common problem associated with liquid

dosage forms, such 1 llq id suspensions, is the often disagreeable
taste of a drug that ma%ﬁ‘%) ?S%\%%Wﬁe%‘l eegﬁ'J%r}s in the liquid 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.
TPIL—QOP%%(SaemnkaQYLe; ﬂa%vnoﬂgr}%zfns k{ég%e 8@%@ Hsmua %%Smplements the taste of the
phaepacstidicad sasf@rmionvitr Adongge neeuslyysaspesicbnger taste thag tife

Ieggt'%r‘fﬁglgﬁ-gt%‘?gidﬁi%%ﬁﬁﬂl%ﬁfrﬁ&fﬁ%?ﬂ’ﬂ%%%ﬁgts are often 25 usghl iy of

overwhelm bitterness with sweetness."The uds may also be
thaiigprtickenbyneheol e imith e deairserFoi-1,066,029 (MetacardiBease,
eébee%‘fﬂﬁf%ﬂaﬁﬂmaﬁa SRR ML AL AOArRIgIRIAR! anti-inflammaipey
drugs that 30 requir@;s the presenceuof about 0.1 to about 5% by WZlég t of
a highly dispersed silicon dioxide and about 0.05 to about 2% by weight

NGO PRI ROBTEAIY AR SRS IRLFRBIURBRE Comprise & jons are

flavouring agent and/or a’sweetener. EP-A-1,520,578 further describes

KNEYWRHBr tBEHENSIFNSLSORNS IISOREE HRHEELRMER that comprises xdRghaaving

sdlidartievellngRgssl sussiastRIgosiminggrA starch, a surfactant such as
polyoxyethylene sorbitan monooleate, an amino polycarboxylic acid or salt
thereof such as ethylenediaminetetraacetic acid (EDTA), and optionally a

A RepiRAYATDIaBIee asiishiAasd Wine ity Bygaieapen Taste modifying, such
agents, such as suga_rs artificial sweeteney, flavouring agents and

aggHidealsRE BSOS S S PUSRLSAOLARPEN BRally comprise 25 to 8698 2
drby weighiaiitbstéatabifonmesitiendrug is in the liquid

dosage form.

The prior art has shown extensive use of one or a

combination of different flavouring methodologies t 0 mask
the unpleasant taste of drugs. For example, a flavo ur can be
selected that complements the taste of the preparat ion, 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 ta ste buds
may also be anesthetized by menthol or mint flavour S.

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

a highly dispersed silicon dioxide and about 0.05 t 0 about
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15 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 20silicon dioxide. As outlinegl 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

2% erenicighmasia thyduopliiispotyasie dhdisukpgasit has now been on can
surprisingly.found that a stable aguequs pharmaceutical suspension

RSP LHE SR S SHOUTIY 29R N ATAIRL TGRS, an aqueous buftde™
system, xanthan gum, 30 polyvinyl pyrrolidone and glycerol which is free

efTceplons ARl suahasragelplnised siarch. polvoxyethylgpgier,

sorbitart monooleate, amino polycarpoxylic ~ac 8 EDTA,
formtamgsteliicatsethad sonmydsesyropgiametyl, geBulose, silicon diowieléng

a@évbﬂ '85HhmY! Hﬁ‘@&%ﬁ%ﬁ%‘?&% GLQmdbggroup consisting of b ‘ﬁeCrgO?s

eeteners, inte Se sweeteners, I’avourlng_ agents and 5 mixtures t _
Palpexetblssial st thiwnapleatsranamint fuydrug that is presearboxylic
acid dﬁ?@@ﬁ%ﬂé‘#@%ﬁ@#’&%‘ﬂ‘f ’éﬁc—%ﬂ%ﬂﬁ perabiime and avoiding gy 4cig

mentation of the non-steroidal anti-inflammatory drug. 10 Hence

(EASEOmROtORHORRbYE i uplention Nakitey pseoftied an aqueous  as
p%wwmimﬁé@gg@%ﬂf?ﬂ&%@aéL'F&HSt one non-steroidaj

flammatory drug; (ii) an aqueous buffer system; (iii) xanthan gum;
SUDEHS) RBIIGIAYFYReHARBNH U BNOARKHS AMérein the suspensionixtures

thBRSfreEPapae Iinieat staRb. FERBIAIRPBERARRY lic acid, micr_ocrysjgllﬂae
cellulose, hydroxypropylmethyl cellulose, polyoxyethylene sorbitan
50% by weight of the total composition.

WO-A-2006/061351 further describes a suspension com prising
meloxicam suspended in an aqueous glycerol mixture, a
thickening agent, one or more taste modifying agent sand a
buffer system for maintaining the pH in a range fro m 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 b ulk
sweeteners, intense sweeteners, flavouring agents a nd
mixtures thereof to mask the unpleasant taste of th e drugs.
It has now been surprisingly found that a stable aq ueous
pharmaceutical suspension comprising a non-steroida | anti-
inflammatory drug, an aqueous buffer system, xantha n gum,
polyvinyl pyrrolidone and glycerol which is free fr om

complex excipients such as pregelatinised starch,

polyoxyethylene sorbitan monooleate, amino polycarb oxylic
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20 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 25 manufacture of the aqueous suspension as defined in
any one of the preceding claims, cgmprising the following steps: (0
dissolution of polyvinyl pyrrolidone in water; (i) dispersal of the
non-steroidal anti-inflammatory drug in glycerol and in the polyvinyl
aqiyikédeD Af siepasd{igtalline @Il to bring the non-steroidal
anti-inflammatory drug,into a stable suspenpsion, In a preferred
R e N RS e S Albbry g s mcronisdgSt
mpdiyitglegeginsetioted frosteih€iganuldocdnkistimga further preferredof bulk
embodiment paddle mixing is u In step (v).to bring the non-sterojdal
R e i T IRt AT e resent imveion
mptoviethtrecitable sgeassiutiyanaskdodcaifasse as a medicamenttidge
| i rovi af t table agueous "
Ofgﬁgr&r}rfgégﬁt%({:%ﬂ%%%#s%H%?%%}l@gt'ﬂ Efao inflammatory or infelcl.:l%us
ovfis@deag ipatiiadaidimedant rasridmngesedsentaiention further prowdedf the
ndh%’r@%iﬁ%‘%ﬁtﬁ’mﬁrﬁﬂﬁfﬁﬁ% harmaceutical suspension for the
manufacture of a medicament forthe treatment of inflammatory or
infectious diseases in humans and animals. Brief Description of the

HEMBY Scéarbify® thehpres dhe imMraHtiBiRaBRIGY RIS of meloxicam in gRgged

following oral administration at a dose rate of 0.2 mg meloxicam/kg
amagyRRisP A MaeeHERH suspension comprising:

(i) at least one non-steroidal anti-inflammatory dr ug;
(i) an aqueous buffer system;
(iif) xanthan gum;

(iv) polyvinyl pyrrolidone; and

(v) glycerol
wherein the suspension is free from pregelatinised starch,
amino polycarboxylic acid, microcrystalline cellulo se,
hydroxypropylmethyl cellulose, polyoxyethylene sorb itan
monooleate, silicon dioxide and taste modifying age nts
selected from the group consisting of bulk sweetene rs,
intense sweeteners, flavouring agents and mixtures thereof.
The present invention further provides a process fo r the
manufacture of the aqueous suspension as defined in any one
of the preceding claims, comprising the following s teps:

(i) dissolution of polyvinyl pyrrolidone in water;

(ii) dispersal of the non-steroidal anti-inflammat ory
drug in glycerol and in the polyvinyl pyrrolidone o f step
@);

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

(iv) making to volume with the addition of water; and
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30 For purposes of this invention, a suspension means a liquid system
having solid particles dispersed substantially throughout. A suspension
does not encompass emulsions which are meant to describe liquids
suspended within liquid carriers or syrup formulations containing
substantially fully dissolved pharmagceutical actives. As used herein, a
"particle” may be a crystal, a granule, an agglomerate, or 5 any
undissolved solid material. At least 90% of the particles, preferably
betwelmbrnig @86t the paricesoltaleaat-adlsamatent diameter of less atory
d than(;lo mi%r%ps. The patrticle size is measured by laser diffraction. 10 One
'SP HEPeho R %%lﬁ%?gﬁﬁ)-ﬁhﬂammatory drugs can be selected from the
group comprising of salicylates such as aspirin, methyl salicylate,
in2haiasland Ameriain: acetaminophen; arylplkanoic acids such as

enac, indomethacin and sulindac; propionic acid derivatives
inflatpnuEtoTy) duchiasntcopnised, wévptofbaintaimioxen and ketoprofenpduced in

Stﬁbi@/{?ﬁﬁ%ﬁ@wc acids (fenamic acid derivatives) such as mefanamic acid,
eclofenamic acid and flufenamic acid; oxicams such as piroxicam,
sudoxicam, isoxicam and meloxicam; coxibs such as celecoxib, rofecoxib,

|n%@fﬁﬂﬁ?FB@eﬁéﬁeéﬂ%ﬂB&Hgﬁeiﬁ’ﬁﬁg@;rﬁf%i%%a””ides such as used in

nimesulide; and non-steroid lammatory drugs that have bot

stepdiv) syrjshde(NPardaiedyidiEimmEton properties such a8y drug

infS%%%lElé‘ggé'E@HEf&% thereof. 25 The non-steroidal anti-inflammatory
drug is preferably an oxicam, a propionic acid derivative or mixtures
thereof. More preferably the non-steroidal anti-inflammatory drug is

THEIKEEAMIIERHEAProAtES 1P dpatReoiRfudstigprofen or 30 mixtures
thereof, more preferably meloxicam or carprofen and most preferably

PRAETRRGEAICAAIE HSERP A SPAECEAMEAES of the non-steroidal
anti-inflammatory drug, preferably between 95 to 98% of the particles,
have an equivalent diameter of less than 10 microns. The patrticle size is

ThRSIESRIY B RIEURAAAHES. BerHeS2HiafStBPthe non-steroidal € @dueous

plentniadleunigatony pugibavinaiee wasinaanotiameter of less than 1@mmatory

microns cag.be obtaineﬁl for examale b%n]icronisation or by milling.
or Infectious diseases In humans and animals.

The present invention further provides the use of t he stable
agueous pharmaceutical suspension for the manufactu re of a
medicament for the treatment of inflammatory or inf ectious

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 substantial ly

throughout. A suspension does not encompass emulsio ns which
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Preferably the particles are obtained by micronisation. 10 The meloxicam
is preferably meloxicam with 95 to 99% of particles having an equivalent
diameter less than about 10 micron. Even more preferably the meloxicam
particles having an equivalent diameter less than about 10 microns are
obtained by micronisation. 15 The gmount 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.
arAcnewhinghyd gserdiddaniidssnspesigedidatiantiiqR0 inflammatory drug can
be §)resent in ag amolu?t of fronhabout 0. t?g?)l?.out 5% wilv of the
calllshe QLioH YL rEraNig s T B A8 S B v of the suspensiBlY
fubty elissuive ¢ reiaratdy elnoedl G dods. Ao usObPef the suspension, @ingda
w1 referably in.an amaunt of about Q.15% w/y of the 25suspension,
P P B Bl o G veea i combiidh
anyitimdiseoktrdysalittmatebat. it Ibaie@0w axitihecrobials, antibiotics,
ivital I i< [ [-cancer agents or
pa?grgn}%%g{g# ?ﬁlgjlr of@%ﬁﬁggi@ég ]ﬁrﬂgiﬁﬁgmmatory drug(s) afrfgles,
hawesenenuivaigit divaesisiunidess tharmdlavi®ispensionina - The
pén%@pﬁygqglmgfﬁ%\@mgg@,dﬁﬁg&i%i.n an gmou_nt that producg; the
desired therapeutic response upon oral 5 administration. In determining
such amounts, the particular non-steroidal anti-inflammatory drug(s) being

OREBIIREER NG OIBRIAIARIINEIAFRSISHPHFS Y ¢he non-steroidal 5 pe

anti-inflammatory drug , the dose regime, the age and weight of the
selesisd A toRhHBtHEYREBRRHEKIDLE GHsaes Sas 10 known in the4fh 2%

adpifd, hseeHy s deseDiMliHRal ahthaABURRLS suspensionisa p;
convenient volume for dosing the product to a recipient. The dosing

AGHHRLBAR MRS GEY MkaBRIFIBRIS THKE 8MBIHREERAL are multiples ofSthe

indbhenscReRRadnENeROhRYGIBINE A0R aeiRativeight of the 15 recigéent.
ically the unit dose volume of the suspension will contain an amaount of

=
(PHfSISES RHGR 2 IR HRT QA 8 GG tRAPOHRY @ utically effective Yor the

keaopsesh pRtiaRIdroh ralicieids fablenidiadase volumes may include
0.2mg nqn-steroidal a]pti-inflamm%torrﬁ/ druge/kg bodz weight.
id, namic

derivatives) such as mefanamic ac eclo cid and
flufenamic acid; oxicams such as piroxicam, sudoxic am,
isoxicam and meloxicam; coxibs such as celecoxib, r ofecoxib,
valdecoxib, parecoxib and etoricoxib; sulphonanilid es such
as nimesulide; and non-steroidal anti-inflammatory drugs
that have both cyclo-oxygenase (Il) and lipooxygena se
inhibition properties such as tepoxalin and mixture S
thereof.

The non-steroidal anti-inflammatory drug is prefera bly an
oxicam, a propionic acid derivative or mixtures the reof.
More preferably the non-steroidal anti-inflammatory drug is
meloxicam, piroxicam, carprofen, ibuprofen, ketopro fen or
mixtures thereof, more preferably meloxicam or carp rofen and

most preferably meloxicam.
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20 The suspension can be dispensed from a suspension dispenser. The
suspension is preferably foam free during dispensation from a suspension
dispenser. 25 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 aboutg}- 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
Atlegueo0mb inf anegpadticibsuffichent to Pevilddhe desired degree of piti-
._puffering. Preferabl he§ f%:r iS a S?’(g'%m thophosphate buffer qr a
S Bh S T SR E A B e Bifler = 2 sodum e
partttieshbspbade bgtieral€ne diaffertecan lbepteaent in an amount of fidm
) t 4% wiy of the ension re preferably in an ,
e e e e S S P ETRSE e Sepencion. xaltAgio™
Thripaidicdsghf theleonsteveight aatiialleanvsitgdrate, specifically a y drug
chari ; | | ity increasing agen
hﬁ%@%ﬁé‘%@%ﬁ%ﬂ%@ﬁ%@;ﬂ%ﬁ%ﬁﬁéﬁgﬁmﬁ?ﬁed in the suspentg%r? an be
ohtrine’ RheyrePED bynHeIRRIBAT aettr diiTH|iIR@Itrollm I, Keltrolim IF,
PSRN AL ARdIMerezapinn BRBJiaRLRARk S preferred. 15 Theg,,
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

THREGHRIRACARNAR PrApsIAIN ARABLR AT WM 95 syispension. 20 Thg, of

suspension includes polyvinyl pyrrolidone and glycerol. The polyvin

|
PHYFSTIORETE AEtiREHLBENE PRI BRIRFHEYBerol as a vehicle déﬁéﬁ)lo

miBrsRaBSeT hﬂ)l@%f&’ﬂéﬁfy eHEoRe AR pERRErR in an amount ofg having
25from about 0.5 to about 10% w/v of the suspension, preferably from

anBEUMGIS b HAMBRINESSHAS APRWSIhBKEANB S preferably in an ®
olREIREAS fRffoRRRiioh to about 2.2% wiv of the suspension.

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 d osage
unit. Accordingly, the at least one non-steroidal a nti-
inflammatory drug can be present in an amount of fr om about
0.1 to about 5% w/v of the suspension, preferably a bout 0.1
to about 2.5% wi/v of the suspension, even more pref erably
about 0.1% to about 0.5% of the suspension, and mos t

preferably in an amount of about 0.15% w/v of the

suspension.

The non-steroidal anti-inflammatory drug can also b e used in
combination with other drugs such as but not limite dto
antimicrobials, antibiotics, antivirals, anti-ulcer /anti-

acid agents and anti-cancer agents or a combination thereof.
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to about 30% w/v of the suspension and most preferably in an amount of
about 15% w/v of the suspension. Inc sus-densions may also contain one
or more of the 5 following additives: -greservatives, colourings, wetting
agents, surfactants and electro Preservatives that can be used in the
suspensions ncJude benzo,c acid and its pnarrnaceutcailLiv acceptable
saisuch 10 as sodium benzoate; sorbic acid andceuticam acceptabsadts,
sucii as potassiam sorbate; a.arabens (such as E?propyl. ang butyl
Thehygicsteoitad acidinfiatersitGydivng (3 raregiecs the preferred  sentin a
" ﬁ){e ervag]\ée. 15 T{uagreservative can be present in an amount of from
USRS b 30 SbA /8 BITRE S GHBRRERIR dheferably about 0.1 to about
therapenitiballyudfferisieraamalint). vsticbnsferanyam an amount of aboudunt that
+15% wiv of th bensior.20 Colouring agents may alio he licorporared
P I SRR R BBe0 the suspension. The
adoloisiragiagehitsisteynhinbystlcbteduatsidhehpanical incompatibilitigsular
D6 GRS ALIRSEY 6 AR TRARG e es of sultablegiereq

colouring agents inciu

the bioavailability characteristics of the non-ster oidal
anti-inflammatory drug , the dose regime, the age a nd weight
of the recipient, and other factors must be conside red, as
known in the art. As used herein a "unit dose volum e" of the
aqueous suspension is a convenient volume for dosin g the
product to a recipient. The dosing directions instr uct the
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 su spension
will contain an amount of non-steroidal anti-inflam matory
drug that is therapeutically effective for the smal lest
patient. For example, suitable unit dose volumes ma y include
0.2mg non-steroidal anti-inflammatory drug/kg body weight.
The suspension can be dispensed from a suspension d ispenser.
The suspension is preferably foam free during dispe nsation

from a suspension dispenser.

The pH of the suspension should range from about 3. 5to
about5 , 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 su spension
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 desi red

degree of pH buffering. Preferably the buffer is a sodium
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FD&C Red #40, FD&C BJue #1 and FD&C Red #:3. wett ig agentsmay be
present incii co&',hate or docusate sodium. - 10 - Exam i_s ot
...urfactamay sorbitan oieate ester or u oiyoxyethyiene sorbitan catty acid
esgefs, 5 Examples of electrolytes whHch may be present chlor De,
potassium chloride or sodun bicatl®gg de sodium a preferred erbodim -
the stable aqueous pharmaceutical suspension is rte-Dared by
micronising the non-steroidal 102amaratory drug and then dispersing the
orthigpbloisshéte hniferadal cinophibapmasédnyifisueaim g.Lycero.i pyrmalichost
is.di Jglved in water to which the xanthan gbm is added. This 15 th
PSRN PO TELS Arere B O R sterobcal | Ter
anti-HnflarmLatofy drug is then 15 added to the Polyvinyl

Pyrroiidone/ranthan gum. mix. To this us buffer and aqueous
T e B el M el SRS fo006. The vt 110

atugpéiisivtvsof dhehsuspemn sienteanne prefeiabining and an amount
of from about 1.5 to about 2.5 % w/v of the suspens ion.
Xanthan gum is a high molecular weight natural carb ohydrate,

specifically a polysaccharide. The xanthan gum is a

viscosity increasing agent. Examples of suitable xa nthan
gums that can be used in the suspension include Rho digel
80™ Keltrol ™ Keltrol ~ ™F, Keltrol ™T, Keltrol ™TE,

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

The xanthan gum can be present in an amount from ab out 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 ab out 0.4%

w/v of the suspension.

The suspension includes polyvinyl pyrrolidone and g lycerol.
The polyvinyl pyrrolidone is acting as a dispersant and the

glycerol as a vehicle density increaser.

The polyvinyl pyrrolidone can be present in an amou nt 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 suspe nsion and
most preferably in an amount of from about 1 to abo ut 2.2%

w/v of the suspension.

The glycerol can be present in an amount of from ab out 0.5

to about 50% wi/v of the suspension, preferably from about 10
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20 animals against disease. In partiouiarthe suspensions can be used
against. inflammatosease s such as arthritis or infectious diseaZ2es lihe
those of the respiratory tract where inflammation plays a major part in the
disease pathology. 25 The invention will now be described with respect to
the following examples. The examgles are not inended to be limiting of the
scope of the present invention but read in conjunction with the detailed
and general description above, 30 provide further understanding of the
topesanBoMentivofahd Juppersicusprhaions miteedrivertion. Exampiy In an
The om%itito %/f W SL:IS{'ﬁension of the current inven proNaLb4e.1 in
amguis © gl XBeea Snsg%%%%ﬁts and active content as a 10 %
of the w/v of Meloxicam suspensions Example la and Example Ib
ExdpientandActive content Example la(%VWV) Example Ib (% w/v)
Thvesogjoamaigmicnomysadpabtain one or more of the

following additives: preservatives, colourings, wet ting

agents, surfactants and electrolytes.

Preservatives that can be used in the suspensions i nclude
benzoic acid and its pharmaceutically acceptable sa Its, such
as sodium benzoate; sorbic acid and its pharmaceuti cally
acceptable salts, such as potassium sorbate; and pa rabens
(such as methyl, ethyl, propyl and butyl p-hydroxyb enzoic
acids esters). Sodium benzoate is the preferred

preservative.

The preservative can be present in an amount of fro m about
0.02 to about 0.5% w/v of the suspension, preferabl y about
0.1 to about 0.3% w/v of the suspension and most pr eferably

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

Colouring agents may also be incorporated in the su spension
to provide an appealing colour to the suspension. T he
colouring agents should be selected to avoid chemic al

incompatibilities with the other ingredients in the
suspension. Examples of suitable colouring agents i nclude
FD&C Red #40, FD&C Blue #1 and FD&C Red #33.

Examples of wetting agents which may be present inc lude

sodium lauryl sulphate or docusate sodium.
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0.15 Sodium benzoate 0.15 0.15 G:ycerol 15.0 15.0 PVP 1.0 2.2 Rhodlgel

80'y 04 04 Purified water g.s. to 100 100 Buffered to a pH of 4

-10 -

Examples of surfactants which may be present includ
sorbitan oleate ester or polyoxyethylene sorbitan f

esters.

Examples of electrolytes which may be present inclu

chloride, potassium chloride or sodium bicarbonate.

In a preferred embodiment the stable aqueous pharma
suspension is prepared by micronising the non-steroidal
anti-inflammatory drug and then dispersing the micr
non-steroidal anti-inflammatory drug in glycerol. P
pyrrolidone is dissolved in water to which the xant

is added. This is then stirred until complete dispe

attained. The non-steroidal anti-inflammatory drug

added to the Polyvinyl Pyrrolidone/xanthan gum mix.
aqueous buffer and aqueous sodium benzoate are adde
followed by water g.s. to 100%.

The suspensions can be used in the treatment of hum
animals against disease. In particular the suspensi

be used against inflammatory diseases such as arthr
infectious diseases like those of the respiratory t
where inflammation plays a major part in the diseas
pathology.

The invention will now be described with respect to
following examples. The examples are not intended t
limiting of the scope of the present invention but
conjunction with the detailed and general descripti

provide further understanding of the present invent

e
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toapHof4 Manufacture Process Method For 21. batch: 15 Micronlsat "f)
aAdd 20folyvnyl pyrrt oe - 12 - 4)AliiciTh p..Lcrcnj.sei meof to 300c¢
gJ.vcEroJ. and disperse by mixinga high shear M. Addto (3) and
dis-degse with high shear dHxeg. Add the correct weight of buffer
salts to 110m1 5 uurrfied water angistir until dizsolved. Add (6) to (5) and
mix. :Medic pH is in the range of from about 3.5 to about cb.5. -Dilute to

an outline of a preferred process for preparing the

suspensions of the invention.

Exanple 1

The composition of the suspension of the current in vention

is provided in Table 1.

Tabl e 1: Concentration of excipients and active content as a
% of the w v of Mel oxi cam suspensi ons Exanple la and Exanpl e
1b

Excipient and Active | Exanpl e 1la (% w/v) Exanpl e 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. to 100 100

Buffered toapHof4 toapHof4

Manuf act ure Process

Method for 2L batch:

1) Micronisation of meloxicam.

2) Add 20g of polyvinyl pyrrolidone to 1.5L purifie d water
and stir until dissolved.

3) Add 8g xanthan gum to (2) and stir until complet ely

dispersed.
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h purified water and SilLuerson mix to 15 homogenize. Pharmacokinetics
A pharmacokinetic study to determine the levels of meloxicam in dogs
following the oral administration of the 2 20 formulations of Examples la, Ib
and Metacam114 1.5 mg/ml Oral Suspension for Dogs (Boehringer
Ingelheim Limited, Marketing authgpisation 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
4)(areaddnglg ntive @usedntratindidtimetcBVEY, Gyaaxdthednaximum
gigoneen ration hTim. ﬁtinbelp%ﬁ aximum concentration), AUMC (area under
'TRE moment 'curgé/)’ 'léna ! (% el HAT life ) were determined. 30 Twelve
5)dogadsix4anade Andnik despatee atildazioh sioedhsrotage and weHghHNa.
bet 10 -hodyweight at the time of selection were used and wereHs.
G)red\ﬂrﬁgghaﬁ 88&?@&%9%€I9rlaﬁ@rg elzt etE(i oﬁg{?%lodwih(approx. 1.0
puartiebivedekgpbddstwelhtihelisgallvedte (using 2 rni syrHnges). 5 Blood
7&?&%@?@?@@;@ %I\ggnipuncture fror_n the_jugular vei_n. Ir_nmediately
ples were placed on ice prior to centrifuging and

8)redelaﬁ-mm%h@m@§%i@a§ﬁgﬂwaﬁﬁf@f0r meloxicam d stir
urffneesatign by HPLC.

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 a bout
4.5.

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

Phar macoki neti cs

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

formulations of Examples 1a, 1b and Metacam ™1.5 mg/ml Oral
Suspension for Dogs (Boehringer Ingelheim Limited, Marketing
authorisation number EU/2/97/004/003) was carried o utin

order to compare the plasma levels of meloxicam fol lowing
administration of the 3 articles. The pharmacokine tic
parameters AUC (area under the concentration/time c urve),

Chmax (the maximum concentration), T max (time of maximum
concentration), AUMC (area under the moment curve) and t¥%2

(termial  half life) were determined.

Twelve dogs, six male and six female, at least 6 mo nths of
age and weighing between 10 — 15 kg bodyweight at t he time

of selection were used and were administered meloxi cam at a
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10 The results from these trials are displayed in Figure 1 (comparing
Example la and Example Ib with metacam) with the actual data present in
Table 1. - 14 - Table 2: Plasma levels ot meloxicain (i.igaril) in dogs
following ORA administration ot Example la, Example -Ilb and MetacamTv
1.5mg/m1 oral suspension (EU/2.127/004/003) at a dose rate of 0.2 mg
meloxicamilog bodyweight 5 Plasma Levels Examplela (n=4) Examplelb
(n=4) MetacamTM (n=4) Cmax (ug/ml) 0.61 (+/- 0.04) 0.70 (+/- 0.17) 0.69

ndrin@lld)sEmabe (bo0r3)ndg38y(bbddnk2)ght (approx.
article/7.5 kg bodyweight), by the oral route (usin

syringes).

Blood samples were taken by venipuncture from the |
vein. Immediately after collection samples were pla

ice prior to centrifuging and removal of the plasma
Samples were assayed singly for meloxicam concentra
HPLC.

The results from these trials are displayed in Figu
(comparing Example 1a and Example 1b with metacam)
actual data present in Table 1.

1.0 ml
g2ml

ugular

ced on

tion by

rel
with the



6.88 (+/- 4.13) 6.50 (+/- 3.42) AUC (ug/ml hrs) 26.82 (+/- 2.24) 28.98 (+/-
6.38) 25.43 (+/- 6.88) AUMC (ug/m1 hrA2) 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

-14 -

Table 2: Plasma levels of meloxicam (ug/ml) in dogs following oral administration of Example 1a,
Example 1b and Metacam ™ 1.5mg/ml oral suspension (EU/2/97/004/003) at a dos e rate of 0.2 mg

10

15
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25

meloxicam/kg bodyweight

Plasma Levels

Example

la
(n=4)

Example 1b

(n=4)

Metacam ™
(n=4)

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 (+1- 2.24)

28.98 (+/- 6.38)

25.43 (+/- 6.88)

AUMC
(ug/ml hrr2)

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 Tab

Examples 1a and 1b show bioequivalence to Metacam™.

was also no adverse reaction to the taste or reject

the suspensions by the dogs.

Furthermore it has surprisingly found that the susp

this invention is substantially foam free during di

from a suspension dispenser.

Stability

The suspension properties of the suspensions of the

invention were evaluated against the current commer

available meloxicam oral suspension Metacam™.

To mimic the effects of age and transport on the

suspensions, 32ml samples of both products were cen

at 1448g for 5 minutes. The suspension of the curr

invention maintained uniform suspension with no

sedimentation or visible separation, however Metaca

21 ml of clear supernatant.

le 2,
There

ion of

ension of

spension

current

cially

trifuged

ent

m ™ had
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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 Ib show bioeguivalence to
MetacamTM. There was also no adverse reaction to the taste or rejection
of 10 the suspensions by the dogs. Furthermore it ha: surprisingiv found
that the zuspen:Hon of invention-ig substantiaee during ddbpension
dispenser, 15 Stability The suspen, ion properties of the suspensions of
the current HnventHon were evaluated aotzinst the current corrErciallv 20
avaiiabie meicricam oral suspension l4etacar7, , effect-age and tra :porton

b f
TR b O T B¢ TR B Rl unform 01 of the

cwmpﬂmumtwﬂfmmes&mmdraaﬂ5rdegmtﬂbaw:b4ratdon, however 0 degrees

Met:acar, 'Im had MI of clear supernatant, - 15 - -al arid obemicaiL tabilof

the suspension of the

The results are as follows:

Results at time of manufacture:

Appearance: A pale yellow uniform suspension, no se paration
observed.

pH: 4.08 @ 25 degrees C

Particle Size: 99% < 10micron

Meloxicam: 0.153%w/v

Results after storage (HDPE container 6 months at 4 0 Degrees
C and 75%RH:

Appearance: A pale yellow uniform suspension, no se paration
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 suspensio n.

Exanpl e 2

A blind human taste test, comparing the compaosition of the
suspension of the current invention as provided in Table 1

as Example 1a with Metacam ™ “was carried out.



current invention were tested atdegrees C and 40 decrees 5 The result-
are as foLJo Results at time 6, manu 10 ALmperance:A paie yellow
uniformsuspension, no separation observed. 4.093degrees C RartHole
Size: 99% < 10micron Meloxicam: 0.1:3%w/ 15 Resudtsrager C and.
75%RH: ALmperance:A paie-yglJow uniform suspension, no
separation 20observed. pH: 4.06 @ 2: degree: C RartHoie Size: 99% <
IOmioron Meloxicam: 0.1:2%w 25_suits were o ainea usind a 1%
rrte.Loxicazr. laeas well as with a .proten suspelL Example 2

The results are as follows:

PRODUCT TASTE COMMENT
Example 1a | Neutral Agreeable

(n=10)

Metacam™ | Very Sweet | Chalky film on tongue

As illustrated there was no adverse reaction to the taste of

the product.



30 A c rid human taste test, comparing the gombsitaron of the uspension

of the current invention as provided in Tab Examp.Le la. with Met:

ac:a:rnwas carried out. - 16 - The results are as fo o PRODUCT TASTE
COMMENT Example la (n=10) Neutral Agreeable Metacam114 Very

Sweet Chalky film 17 -

d ai ns

1. An aqueous pharmaceutical suspension comprising:

(i) at least one non-steroidal anti-inflammatory dr

(i) an aqueous buffer system;

(iif) xanthan gum;

(iv) polyvinyl pyrrolidone; and

(v) glycerol
wherein the suspension is free from pregelatinised
amino polycarboxylic acid, microcrystalline cellulo
hydroxypropylmethyl cellulose, polyoxyethylene sorb
monooleate, silicon dioxide and taste modifying age
selected from the group consisting of bulk sweetene

intense sweeteners, flavouring agents and mixtures

2. A suspension according to claim 1 wherein the no
steroidal anti-inflammatory drug is selected from t
consisting of salicylates, acetaminophen, arylalkan
acids, 2-arylpropionic acids (profens), N-Arylanthr
acids (fenamic acids), oxicams, coxibs, sulphonanil
non-steroidal anti-inflammatory drugs that have bot
oxygenase (II) and lipooxygenase inhibition propert

as tepoxalin and mixtures thereof.

3. A suspension according to claim 2 wherein the no
steroidal anti-inflammatory drug is piroxicam, melo

a propionic acid derivative.

4. A suspension according to claim 3 wherein the no
steroidal anti-inflammatory drug is meloxicam and w
99% of the meloxicam particles have an equivalent d

less than about 10 micron.

ug,

starch,
se,
itan
nts

rs,

thereof.

n-
he group
oic

anilic
ides,

h cyclo-

ies such

n_

xicam or

n_
herein

iameter



on tongue 5 As iiiustrated tnerewas no advc-rsc, reaction to the taste of
the product_ - 17 - Claims 1.An aqueous pharmaceutical suspension
comprising: (i) at least one non-steroidal anti-inflammatory drug; (ii) an
agueous buffer system; (iii) xanthan gum; (iv) polyvinyl pyrrolidone; and
(v) glycerol wherein the suspensiorgis free from pregelatinised starch,
amino polycarboxylic acid, microcrystalline cellulose, hydroxypropylmethyl
cellulose, polyoxyethylene sorbitan monooleate, silicon dioxide and taste
modifying agents selected from the group consisting of bulk sweeteners,

SRR IR 2 .

stardidaflantmateny craigig delected fyoopitrecyacup consisting of salicgtlates,
AL BRI SRR AGHE RylpgRonie acids (profens).
-Arylanthranilic acids (fénamic acids), oxicams, coxibs, sulphonanilides,
carprefaroidauanatérflammatory drugs that have both cyclooxygenase (Il)
and lipooxygenase inhibition properties such as tepoxalin and mixtures
thereof. 3.A suspension according to claim 2 wherein the non- steroidal
6.antifrsuspensiony aragrté ngrixisaynonectbtheipreeedpropionic acid g

ISR A NErein the non-steroidal anti-inflammatory drug is
present in an amount of from 0.1 to 5% w/v of the

suspension.

7. A suspension according to any one of the precedi ng
claims wherein the xanthan gum is present in an amo unt of

from 0.25 to 1% w/v of the suspension.

8. A suspension according to any one of the precedi ng
claims wherein glycerol is present in an amount of from 10

to 30% w/v of the suspension.

9. A suspension according to any one of the precedi ng
claims wherein the polyvinyl pyrrolidone is present in an

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

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

during dispensation from a suspension dispenser.

11. A suspension according to any one of the preced ing
claims wherein the suspension is stable at 40 °C fo r at

least 6 months.



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 equivalent diameter less than about 10 micron. - 18 - 5.
A suspension according to claim 3 wherein the non-steroidal
anti-inflammatory drug is a propionig acid derivative and wherein the
propionic acid drug is a carprofen or ibuprofen. 6. A suspension
according to any one of the preceding claims wherein the non-steroidal
1antiaflapensiory attogr dinyesentyroas efrthemretérdam 0.1 to 5% wiviag
Ithe SHJS{E\Eﬁnsion. 7. A susgfnsion accqrding to any one of the preceding
O R SR R P E RSP ELENT i H%in amount of from 0.25 to
1% wi/v of the suspension. 8. A suspension according to any one of the
receding claims wherejn glycerol is jaresent in ap amount of from 10
1120 Yo W, \?%?rﬂ%osu%%%%rsfonrg. Yg% 'srﬂsfpge\rllvﬁgileyc%%erding to any one oft Ig ast
o etbdindsrethimswnatigircthbipblguiiyiopigrratitione is present in an iviral,
arfMAUBLAHITAMO & (6 ey LA SHisReTipn. 10: A suspensigayigy
according to any one of the preceding claims wherein the suspension Is
thetggtantially foam free during dispensation from a suspension dispenser.
11. A suspension according to any one of the preceding claims wherein
the suspension is stable at 40 C for at least 6 months. -19-12. A
1&usprisiessadesidn darahgcine ¢ the gedeairgStlaims further spension
aSAEIRNRING ahiPaREANGIUNSEERINd B1drmyspeRzion according to claifmg
12 wherein thé at least one other drug is an antimicrobial, antibiotic,
thg {gllpwlingnstemSer/anti-acid or anti-cancer agent or a combination thereof.
14. Aiyrgicastutsriing prNprRgtpyerefidon e griggrsuspension as defined

in any one of the preceding claims, comprising the following steps: )

dissO PP FRIPIHR PATcHEEAE S RtRammey gispersal of the ory

drognrstayeisia A inflaapaipingrpgrinBiirs@ and in the polyvinyl f step
(i)pyrrolidone of step (d);

(iif) addition of xanthan gum to steps (i) and/or (in);
(iv) making to volume with the addition of water; and
(v) mixing to bring the non-steroidal anti-inflamm atory

drug into a stable suspension.

15. A process according to claim 14 wherein the non -
steroidal anti-inflammatory drug is micronised prio rto

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

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

to 13 for use as a medicament.

17. The aqueous suspension according to claim 16 fo rusein
the treatment of inflammatory or infectious disease sin

humans and animals.



(i) 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-steroidal anti-inflammatory
drug is micronised prior to being irgigoduced to step (i) and/or step (ii). 16.
An aqueous suspension as defined in any one of claims 1 to 13 for use as
a medicament. 17. The aqueous suspension according to claim 16 for use
18n tﬁenﬁeqmeemscﬁueﬁemmmmdﬂﬁ@cmulawseaﬁes in humans and use

2 us. s on a cordlng to claim 17 for use
i R S R Socmse i arthrits SRR
arnhriammu$hbsaaaﬂ|wefdimaeepsajbtbr&rm3p| ratory

tract.





