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1 Pharmaceutical Preparation containing Meloxicam BACKGROUND OF
THE INVENTION 1. TECHNICAL FIELD 5 The invention relates to the
field of animal health. In particular, the invention relates to novel oral
pharmaceutical compositions comprising, as pharmaceutically active
compound meloxicam. 2. BACKGROUND INFORMATION 10 Meloxicam
(4-hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2H-1,2-benzothiazine-3-
carboxamide- 1,1-dioxide) is an active substance which belongs to the

HigHR QY FAIDsepaoR L gl iantiniikpmalery drugs). Meloxicarn and

the sodium and meglumine salt thereof (N-methyl-D-glucamine salt) are
described in EP-A-0 002 482. EP-A-0 945 134 15 discloses the

pidcdeprOdenDsolu ity ohanagterdstics of meloxicam and its salts, i.e. the
sodium salt @% lum salt and the meglumine salt, in aqueous
solutioh%%cg }?rg&ig%mrgmeloxicam is an active substance which does
Tardlydissalnadrivater fikld JNeldxigamasalisn particularyihmeagbmmiges to
salt exlﬂb't improved solubility. as the pH .increases between 4 and 10, as

RO SeBP EP BRI N DBUARBF BT RI SR 4ptive compound

rgéanrudaied form of meloxicam which can be administered to animals by
mixing it into their drinking water or as a food supplement. The problem
underlying the present invention was to provide a meloxicam solid
formulatBa ElGRatWacheptikid Ayimaimmalian subjects, especially
small animals. 25 BRIEF SUMMARY OF THE INVENTION The invention
relates to novel solid formulations comprising as pharmaceutically active

Mempionnd Mieldxics 2 -aiahyharihasulichlly hicee Hp el salt-tearedfiudiieh3-
SemsiErpigdnsechacae ot sceopaienanals, o,
(Mosttprefieiredtisnfl dablet elhaiagteriZedlwkicam and the sodium and meglumine salt
thereof (N-methyl-D-glucamine salt) are described in EP-A-0 002 482. EP-A-0 945 134
discloses the pH-dependent solubility characteristics of meloxicam and its salts, i.e. the
sodium salt, the ammonium salt and the meglumine salt, in aqueous solution. According to
this, meloxicam is an active substance which does hardly dissolve in water. The
meloxicam salts, particularly the meglumine salt, exhibit improved solubility as the pH
increases between 4 and 10, as shown in Table 1 of EP 0945134, WO 2004-037264
discloses a granulated form of meloxicam which can be administered to animals by mixing

it into their drinking water or as a food supplement.

The problem underlying the present invention was to provide a meloxicam solid

formulation voluntarily acceptable by mammalian subjects, especially small animals.

BRIEF SUMMARY OF THE INVENTION

The invention relates to novel solid formulations comprising as pharmaceutically active
compound meloxicam or a pharmaceutically acceptable salt thereof which is
homogenously dispersed in a carrier and a flavor acceptable to small animals. Preferably,
such solid formulations are granules or tablets. Most preferred is a tablet characterized in

that the tablet consists of 1 mg, 2.5 mg, 5 mg or 10 mg meloxicam, and further consists of
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that the tablet consists of 1 mg, 2.5 mg, 5 mg or 10 mg meloxicam, and
further consists of 2 meglumine preferably in a molar ratio of 10:8
(meglumine : meloxicam), hydroxypropylmethyl cellulose, polyvidone,
glucose, lactose, microcrystalline cellulose, croscarmellose sodium,
artificial beef flavor and magnesium stearate. The invention further relates
to fluid-bed granulation processes for production of the solid 5
formulations comprising the steps: a) an. aqueous solution of meloxicam,

Acshlhiprapngagentisuch dsrmed wninesand a1 bincler: QEQhiRrders as
defined above is s ra)(led onto a solid carrier bed comprising one or.
5

PR PER VRS BB R e iR M b)tHE s hixtF kot AY RS Qfstiabking tglulose,
@dibaminbicesolifhis senediandrderagalameratedandb.anouter phase

consisting of a carrier, a carrier / disintegrant, a disintegrant, a flavour and

OBt L AU e Y 1 T R AR AR e B SHA ey rad Uit the solid
fisraddedie baprixmgerefdand f) the mixture of e) is blended for

niformity of granules _to gbtain final granules and/or 15 g) the final, ,
S ARAEE B ﬁoév&%ﬂfﬁ?&i%@aafa@oi R 816p ) meghiieg fnd a binder
dhevealid dermylationes sarantitprd{- taesrlid donmulation kadahiftsifteshe or

%i?ﬁgarried out. Furthermore, the invention relates to a method of
Sg SR SN SX RS P iiseases wherein NSAID's, preferably

imeloxicamchave B theidpeditic benefit, comprising 20 administering to a
of such té%%tment therapeutically effective amount of a

mmal in ne
CS:S%%%%%? RISER AN IR FE¥ 4B closed above. Preferred
dp-a methot ot Reventignoandieriticattaemntof daifiiammationdevera flavour
agute . mastitis diarrho?a, lacomotive disorders, lameness, osteoarthritis,
BT BTG B R GRS B M ERET AR, peim
endlarbrivations atldedandiiveidisesrded) mast 25 preferably pain or

inflammation, comprisi 9mini ering to.a mammal in need of such
LS TRRS H1cp AU SREEDOE AP e B SR AR vl andior
gckothiapgianbies of f) are compressed to solid formulations.
Step g) is omitted if the solid formulation is a granule. If the solid formulation is a tablet,
step g) is carried out.
Furthermore, the invention relates to a method of prevention and/or treatment of diseases
wherein NSAID’s, preferably meloxicam, have a therapeutic benefit, comprising
administering to a mammal in need of such treatment a therapeutically effective amount of
a solid formulation according to the invention as disclosed above,
Preferred is a method of prevention and/or treatment of pain, inflammation, fever, acute
mastitis, diarrhoea, locomotive disorders, lameness, osteoarthritis, problems of mobility or
respiratory complaints, preferably pain, inflammation or locomotive disorders, most
preferably pain or inflammation, comprising administering to a mammal in need of such
treatment a therapeutically effective amount of a solid formulation according to the
invention as disclosed above.
Most preferably, the method comprises administering a tablet according to the invention,
as defined above,
Furthermore, the invention relates to a method for manufacturing a medicament for the

prevention and/or treatment of a disease selected from the group consisting of pain,
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invention as disclosed above. Most preferably, the method comprises
administering a tablet according to the invention, as defined above. 30
Furthermore, the invention relates to a method for manufacturing a
medicament for the prevention and/or treatment of a disease selected
from the group consisting of pain, 3 inflammation, fever, acute mastitis,
diarrhoea, locomotive disorders, lameness, osteoarthritis, problems of
mobility or respiratory complaints, preferably pain, inflammation or

ignomedtushdisosdersBestiiefialRhopailb o6 ilare R hasastesised
in that a solid formulation according to. the inventign,is used. Preferably,

WHERFREHES R E PR 4 S A HI IS QR ARG S RISty ifor
iHTRRIeyeMioniapshaive e ntQf nfodiseare SHestedol QM ARSnaIIP characterised

.consisting of pain, inflammation, fever, acute mastitis, diarrhgea, = . )
OBt GBI TS ok FReD &%ﬁé‘n%f%fﬁfﬁ@em fiyegpvention
ré@api alanhepPRiINisaRIRierably Paisdinfiasnriati g 9 ieeaR@tiel/or treatment of
disorders, most pref%?bly pain or,inflagggation, haracterised in that a

S ESH RGBT RicE™ D S TR MBI e 6 YO e APy S Ut mastitis,
dhartheecansisting efdmeglumingnpreielablyon-tumtelaratiealo A RiShidty or
meJoxicam, h gagé)x propylmethyl celluJose, polyvidone, glucosg, lactose,
RS AR K RS R ST GRS AR SRl B s, most
Peerdrabdg peisi wininslearatei is,useds Ao BRI R RESGRUP HdN@E dfHEmg, 2.5 mg, 5
DRAWINGS Fig..1: lllustration of the.basic spray. fluid bed process .
TRt T G OB, M VEPRTSIONE 2 PR g 5 s o 2l B Aol rtio of
IAQuLausi Stispankiahofymicsohiselly InelaxicamapedibindesiaolstomiRwR,
HPMC, starch, %t?l tine); 6 Heati devige for in%%t 2 air'éSieve;g .
%8%%&%%& E?&i?eﬁ%‘i%?ﬁ?éﬁ%&%é& SHt PG Besf Haie 4t magnesium
stastasds wiadch, flavour); 9 Powder bed Fig. 2: Flow Chart of
Manufacturing Process Fig. 3: Tablet disintegration data
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1: Illustration of the basic top spray fluid bed process
Reference signs:
I Exhaust air ventilator; 2 Filter; 3 Pump; 4 Stirrer; 5 Aqueous Suspension of micronised
meloxicam and binder solution (PVP, HPMC, starch, gelatine); 6 Heating device for mnlet
air; 7 Sieve; 8 Nozzle, agueous suspension is sprayed onto powder bed (citric acid, lactose,
starch, flavour); 9 Powder bed
Fig. 2: Flow Chart of Manufacturing Process
Fig. 3: Tablet disintegration data

DETAILED DESCRIPTION OF THE INVENTION

Definitions of terms used in the description:

Before the embodiments of the present invention it must be noted that as used herein and in
the appended claims, the singular forms "a", "an", and "the" include plural reference unless
the context clearly dictates otherwise. Thus, for example, reference to "a tablet" includes a
plurality of such tablets, reference to the "carrier" is a reference to one or more carriers and

equivalents thereof known to those skilled in the art, and so forth. Unless defined
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25 DETAILED DESCRIPTION OF THE INVENTION Definitions of terms
used in the description: Before the embodiments of the present invention it
must be noted that as used herein and in the appended claims, the

- singular forms "a", "an", and "the" include plural reference unless the

context clearly dictates otherwise. Thus, for example, reference to "a
tablet" includes a 30 plurality of such tablets, reference to the "carrier" is a
reference to one or more carriers and equivalents thereof known to those

sikieddn ihaannradsa ferthydpless delineskfei sthamise salldeshnitals as

and scientific terms used herein have the same meanings as. commonl

CORYBPLYS S R SRR o B ST S o R TG s RO belongs.

ARIGRES rAlGIYRN vaneSmaneae ues masryanday hdRada valessise or known
indicated otherwise or known otherwise b6y the_person skilled in the art,

WSS AR BT RO BBUP MRS Gt e FrPRCe B TTBS chiptitin WetIngRigR trom the
RmeshodsiRndIMale ialth sHYUat o peaiivaienite theseidersiiRethose described

herein can he used in the practice or testing of the present invention, the

HSFEHR (UL AR BTROME AGIREESS SR AR ARIESPESSERl BESErRRdhAreterred methods,
Rubisationmmentionediwreiaid e cdipRidicsbassityoRieienes ek

.the purpose of describjing and, disclosing the substances, excipjents,
1&%%%%3%%&%&8#8 N [ T m%dﬁwﬁegﬁ&ﬁﬁ@ﬁéﬂ%mm
shBsuseddnecopnectiaamiih; thedventioplobietungeherein is teehiblications which
cons%led s an admission that the invention |s. no{ entitled tq antedate

i, UFEBYEAHTR BHPrBE TR PRESONTHTR 16 thRcaagpaucd as an
d@ehricaliprotiemisatitieyadtkytiile desaripian ant HisclomboBimenis of prior
.characterized in the claims. 15 To overcome the difficulties in the art, a
'BY6RBER was invented. Only the invention of this novel fluid-bed
Toransliatian:pracessallawed dhiepfotnauiat anloéwel intaidyiaceapiablsmsalie

%mﬁuations gé:{cordin%éo the iqlt\é?ntion. With the process according to the
e HBF\I,HRC g’%%fé@' &0 fonitiite a voluntarily accepted, long-term

Tablactargelrcaiffipitthsdable; anompgeanusty dispatstddstirelaasinion of this
e S Sl U1 20 OISR R B A e
formulations according to the invention. With the process according to the invention, it
was possible to formulate a voluntarily accepted, long-term stable, large scale producable,
homogenously dispersed, fast-releasing solid formulation. Such solid formulations
comprising a flavor suitable for small animals, which surprisingly still allows a
formulation comprising meloxicam as a salt in a very low concentration in the formulation
and yet have an excellent palatability. Thus, the solid formulations according to the

invention are a major step forward in therapeutic application as they do not have to be

force-fed to the animal.

In a first important embodiment, the invention relates to a solid formulation, comprising
meloxicam or a pharmaceutically acceptable salt, preferably the meglumine salt, thereof,
which is homogenously dispersed in a granulated carrier, and a flavor acceptable to small
animals. Such flavors according to the invention preferably are selected from artificial beef

flavours, artificical chicken flavours, pork liver extract, artificial meat flavour, honey
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formulation comprising meloxicam as a salt in a very low concentration in
the formulation and yet have an excellent palatability. Thus, the solid
formulations according to the invention are a major step forward in
therapeutic application as they do not have to be force-fed to the animal.
25 In a first important embodiment, the invention relates to a solid
formulation, comprising meloxicam or a pharmaceutically acceptable salt,
preferably the meglumine salt, thereof, which is homogenously dispersed

R arawiniRe GatkigloAdiadlavenrcesptabledQsainanimals: SIChher
flavors according tq the invention preferably are selected from artificial

BERSFHLVOA ShFRTiesIcécken flavours, pork liver extract, artificial
meat flavour, honey 5 flavour. Said flavors not only disguise the taste of
the salt forming]éagent and other excipients, but also of meloxicam.

Tselaeabln Do U AT HRR B aEhBRA P o tNEnHoR Mip AR easiarsle

forankeMmiomeuation Thegrandedesrmiationacaordinght the Mentiomore detail

is. explained in more detail below. More preferably, the solid formulation is
RN S RS SFRRRCLH SPLrLFRBIY B B SIS R 5 solid formulation

‘Bechreingde ghednwenting, rdlaithab GomRdi SHIRGEREdN fR¥edM g to the invention,
harmaceutjcally acceptable excipients. Excipients according.to the

RS BT R et ST TR I )b SOOI R BFT8 cuents

Ichsiptegronissraaisiesshbindersiclowerpauibeiors shibsicamts bk segntsnsisting of

C@ﬁy other .excipient known o,lt‘ae ski|led elrlign and found suitﬁlbl for th b
F&‘ﬁaﬁfﬁﬂ%ﬁ? AMScEUTdmY B v RHSAHA SSB BEAEBAPRSE i hemy other

seligdarmuaton gecailiag pertbe Anveniiens Hablalte ReringtmmbRtion

The science and Practice of Pharmacy (2000). 20th ed. Lippincott ,

SIS & ARHETOLBISAGA AR Uehas e ey caiine o te

ipxeipientSar el AR disinNt@yrentscelectadi frosaibe P et $2000). 20th ed.

starch, s S, €.g ose J or sugar.alcohals, e.g. sorbitol,

ranircel S R Bt e SR R e, o 0.

I e ther ie ] illed person and.found
e A R SR PEIoP AR P WRp acose,
starch, sugars, e.g. glucose and / or sugar alcohols, e.g. sorbitol, cellulose, microcrystalline
cellulose and cellulose derivatives, e.g. methylcellulose. Any other carrier known to the
skilled person and found suitable for the solid formulation according to the invention may
also be comprised in the solid formulation according to the invention. See also Remington,

J.P. The science and Practice of Pharmacy (2000). 20th ed. Lippincott Williams & Wilkins
Publishers, Philiadelphia, US.

One or several binders according to the invention are preferably selected from the group
consisting of polyvidone (used synonymously for povidone), methylcellulose,
hydroxypropylmethyicellulose (HPMC), hydroxymethylcellulose, starch, and gelatine.
Any other binder known to the skilled person and found suitable for the solid formulation
according to the invention may also be comprised in the solid formulation according to the

invention. See also Remington, J.P. The science and Practice of Pharmacy (loc. cit.).

The solid formulation according to the invention may also comprise one or several flow
regulators selected from the group consisting of silica, preferably colloidal anhvdrous

silica, calcium silicate, magnesium silicate and talc. Any other flow regulator known to the
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also be comprised in the solid formulation according to the invention. See
also Remington, 20 J.P. The science and Practice of Pharmacy (2000).
20th ed. Lippincott Williams & Wilkins Publishers, Philiadelphia, US. One
or several binders according to the invergion are preferably selected from
the group consisting of polyvidone (used synonymously for povidone),
methylcellulose, hydroxypropylmethylcellulose (HPMC),
hydroxymethylcellulose, starch, and gelatine. 25 Any other binder known

daltbe skitedparaamand fonadosuilakbie fouhekelich iwortation aeGadittn may

o the invention may alsg be comprised in the solid, formulation according .
ABUE THOBHAGH ot a?l)lsp f?&’ﬁ%%ﬁ,a&.cﬁf A& Qo EY SiPPrath g R emington.,

Joharmeagicflecasit frachesefiHammsative. ageprding to the invention may

also comprise one or several flow regulators selected from the group

Bensistingofdiioan prefedaigyicditoided@nhyorgus 80csitigaisealatum several

licate, magnesium.silicate and talc. Any other flow regulator known to.

G T O S T S e g st

giythiinvengdatmayd alsohercbenpriskeckin thel woligl fommuddtion Aogortieg

d‘g@%ﬁ%% E%‘ﬂ?%ﬁ8%n§e‘?nﬁ'§%fé§;pﬂf%?%8” d’fopunch‘seug%?e” 69{ Jnd.pragice of ion
armacy (loc. CI(.)). e solid formulation according to the invention may

aalzsedogipribe wnentioseveyallSodisintegrestd setbetadifrérmitbmgrowgcording to the

iﬁ%?é}ﬁkﬁ;ﬁ%?%_e%%%%g%h{{”g%ﬁée;@ ' Er;sa?gr?c;%’%étlg{é’c iﬁ%%%@ﬁ%?macy[fh%?c. cit.).

pregelatinise cross-linked polyvinylpyrrolidone. Any o

disigigarantinann RdbeislisdRramenandiaund suiiahiafon e solid 1

formulation according to the invention may also be comprised in the solid
Irbrinemasion sateb ey ths ﬂ#@%ﬁfé}ﬁféﬁ%@é@%ﬁ% meeric.crcippe stearate,
dciepceandh fracliss-af Rharmacy (8% &itkid Aning1sohd fmUaliffant known to
according to the invention may also comprise one or several lubricants

thericlisd peiragiBuponsstmoimagfik L kikaraeccedisrin the invention
misalRlere eyl ReRanate Rolyriyieng dyerkisiap itaaitbanthialee also

Any other lubricant known to the skilledrperson and found suitable for the

RenipesomuidtidnasdsramePtoltre iseaiddrmnsy Seo B komprised in the

SRR eI e e 560,050 5 RETP AL Cron
characterized in that the carriers are glucose. The invention preferably also relates to a
solid formulation according to the invention, characterized in that the lactose consists of
particles which have been spray-dried in order to improve compression characteristics. The
person skilled in the art knows other types of lactose which are suitable as well as carrier
according to the invention , e.g. fine lactose equal or smaller than 200 pm in size or coarse

lactose with particles bigger than 200 ym in size. lactose. Preferred is spray-dried lactose.

The invention preferably also relates to a solid formulation according to the invention,
characterized in that the starch or various starches are selected from the group consisting of
native starch, gelatimized starch, partly gelatinized starch, starch powder, starch granules,

chemically modified starch and swellable physically modified starch.,

The mvention preferably also relates to a solid formulation according to the invention,

comprising 0,5 to 20 mg of meloxicam. The more preferred solid formulation contains 1 to
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The invention preferably also relates to a solid formulation according to
the invention, characterized in that the carriers are glucose. The invention
preferably also relates to a solid formulation according to the invention,
characterized in that the lactose consist% of particles which have been
spray-dried in order to improve compression characteristics. The 20
person skilled in the art knows other types of lactose which are suitable as
well as carrier according to the invention , e.g. fine lactose equal or

19maller theld:308h0 P Siz8 PLEOBFeRrACHRIRI Witk pRItISESRIGYSNRAR mg of
200 m in sjze. lactose. Prg{.e r%j]}is s?ray-dried, lactose, The invention

Trererasty MeY RRiRE s HATEAAR ot i 1o tRE-invERTSH U788 of
reflaraederized in that the starch or various starches are selected from the
group consisting of native starch, gelatinized starch, partly gelatinized

starch, starch powder, starch granules, chemically modified starch and

Bwelable physicatyinadifind.stareh S invenlisioprefesabhsalsmealatesion,

R e O RROE S 1.

~ mg of meloxicam. The even more preferred solid formulation contains 1 to

mg of meloxicam. Most preferred solid formulations contain 1 mg,.2.5 .
TS S HIEEY B EnO8 THA B G B eseP AR i aton.
clenacetiddoimitation aetardiigHo whelnveiditimobmiphising aeeanignb ol s0 to
.8:8 - 8:12 of meloxicam in relation to meglumine, pre ly 8:10, The
St TG PR AL EPRBR A A, P SO Oh e G prfrred
vigigntidr20Charasderiagd b0 thaietbe Meiphicof the whole solid formulation is

in the range of 150 to 10 3000 mg, with a more preferred weight range of
150 mg to 2000 mg, and most preferred weight of 200 mg, 500 mg, 1000
ThgiavZ0R0 megierhe yrlentongr eferabiy! dlem dlatasHda e dolid daim ilationon,
ccording ta the inyention, . characterized in that the solid formulation is
By o R ey SHTTELT SRS 8 B e R
campdsieguisesotgion of meloxicarn, a salt forming agent such as
a a%glunéi&?s %ggl 1 E)]i r(l)g %318§}(¥\é9nbgnga { %oﬁ%eﬁap%%tas%gl\{%sjsfnsép W8 %geoarll{[g a binder
solid "Carfier bed comprising one or £ag &
or two binders as defined above is sprayed onto a solid carrier bed comprising one or

Process

several carriers and/or excipients and

b) the mixture of a) is dried and

¢) the mixture of b} is sieved and de-agglomerated and

d) an outer phase consisting of a carrier, a carrier / disintegrant, a disintegrant, a flavour
and optionally a flow regulator is added to the mixture of ¢) and

e) a lubricant is added to the mixture of d) and

{) the mixture of ) is blended for uniformity of granules to obtain final granules and/or
g) the final granules of f) are compressed to solid formulations.

Step g) is omitted if the solid formulation is a granule. If the solid formulation is a tablet,

step g) is carried out.

The invention preferably also relates to a solid formulation according to the invention,
characterized in that the solid formulation is produced by a fluid-bed granulation process

comprising the steps:
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several carriers and/or excipients and b) the mixture of a) is dried and 20
c) the mixture of b) is sieved and de-agglomerated and d) an outer phase
consisting of a carrier, a carrier / disintegrant, a disintegrant, a flavour and
optionally a flow regulator is added to the mixture of ¢) and e) a lubricant
is added to the mixture of d) and f) the mixture of e) is blended for
uniformity of granules to obtain final granules and/or 25 g) the final
granules off) are compressed to solid formulations. Step g) is omitted if

M%ql&ct@gwmtﬁndﬁlﬁmﬂm thébesntie, iprmuiaieshiaddalietelRRRe and

Q) is carried out. The invention preferably alsq relates to a solid

HRYHONSHS RIRNEI AR fsHiirvaitoRd Semmriyaeshsasrimanetuiate fad

Hoimaulatiands papdugesibing fluid-bed granulation process comprising the
steps: 8 a) an.aquequs solution of meloxicam, meglumine,

Cﬁ)‘}%‘?d&%%?)%ﬁéﬁﬁﬂ%‘@ﬂjﬁgéjﬁﬁﬁg Wﬂ@ﬁg @%prayed onto a solid

cgaﬂlsﬁt@egm@awm@ﬁx@ ucose mmﬂ)@t@lﬁaﬂd@hﬁ@&)ﬁwﬂﬁ%% alitsble carriers
drjed and c) the m|x of b) is Sleved& %de agglomerated an 5d) an
Ko q

a&E R PHRDOETLTRR R TIPS TSI Oh &)t fhore
@@lt@b}@gﬁﬁmadam%@n@@fxmw@WMe disintegrants, is added to the

[xture of c) and e nt is tq the xture of d) f) the
TN S LR BV Bf G T RAIT A AR andor
gamﬁiéqtng)gifsﬁaﬁmbg@m&&%mﬁﬁ}e@semmﬁmﬂamhﬁ@hd formulations. 10

p g) is omitted if the solid for ulation is a gra If t olid

B R e oG LG 158 S el oE A0S, Grariafip s @ wblet,
stepade sstondrigtbsutle formulation as obtained by the process above that
can either be administered in the granular form or as tablets after

compressing the final 15 granules to tablets. Therefore, the solid
Therlatidomacetrding telts oveptionipiienahlids as obtained by the process above

that can either be administered in the granular form or as tablets after compressing the final
granules to tablets. Therefore, the solid formulation according to the invention preferably is
a granule (or a plurality of such granules) or a tablet. The administration of the granules
can take place by mixing with food or by offering the granules directly to the animal, e.g.
in a bowl. The application of the granular form will allow an individual dosing of

meloxicam according to the body weight of the animal.

The tablets according to the invention have surprising advantages. The disintegration
behaviour is ensuring immediate release of meloxicam. Surprisingly, it could be
demonstrated that while compressing the final granules as mentioned above, a decrease in
the disintegration characteristics is not observed. By ensuring an immediate release profile
of meloxicam, the amount of drug to be administered can be kept as low as possible,
thereby improving the safety profile especially for long-term treatment.

Furthermore, the dosing accuracy of the tablet is excellent. This 1s due to the fact that in
accordance with the manufacturing process according to this invention, an excellent
uniformity of meloxicam content is achieved. Furthermore, the tablets can be broken into
two halves so that half the dose per tabiet can be administered. This is even more important

since the drug is administered for a life-long treatment.
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a granule (or a plurality of such granules) or a tablet. The administration of
the granules can take place by mixing with food or by offering the
granules directly to the animal, e.g. in a bowl. The application of the
granular form will allow an individual dosjng of meloxicam according to
the body weight of the animal. 20 The tablets according to the invention
have surprising advantages. The disintegration behaviour is ensuring
immediate release of meloxicam. Surprisingly, it could be demonstrated

Aﬁﬁﬂh‘pﬁlg%ﬁﬁﬂ%(iﬂﬁéﬁabﬂlaeiﬁ BRtglany W@Wﬁéﬁmﬂ@ akRvegaMesRAERilation
in the disintegration characteristics, is nqt observed. By ensuring an . .
AT %ﬁ@%ﬁ%ﬁ@%?%%%@%, fﬁ@%ﬁﬁ%w ARt e ignificantly

ingioEgIered faevbe kep! asponsassprssiieliniberebnimpovingthgife-long
safety profile especially for long-term treatment. Furthermore, the dosing
UEEHTFRLY of the tablet is excellent. This is due to the fact that in

Tarcordanocs withethsl Mmassfakiiel ng PENtess-asalirging e ke tamaaterized in
xcellent. uniformity of meloxicam content is achieved. Furthermore, the
b B B I el L R TS L G ol perameter
aSavberadministdrad. difligdgranen sndie tibrortant since the drug is
dministered for a life-lang. treatment. 9 Also, palatability of the tablet |
SRR REC A SAPSIETN TR AR A IR TS AU FESSAr trtrom. but
i iedapliandenfhotutbeaninaliaet iy aimalownesarasigniieBiHich density
iﬁgrgv d. 'L'bhis IS .even more important since the drug is administered for a
i

&Ht. 5 The invention preferably also relates to a tablet
Tarcordingoioihdamienticnteshatasiid Zechinl diiad thedtabl et pecsiatklb ot Bt

RS a0z e e AR SRS
rigblefsnag.chrdingr toithe; imedmtiomarenddiedied donsistb ol megtimitedielerably in a
B T e e
ifietoxidationhadrd xppsipyiefetdredeal taloket (0 — 5 %), polyvidone (0 — 5 %), glucose (20
— 60 %), lactose (10 — 40 %), microcrystalline cellulose (10 — 30), croscarmellose sodium
(1 —7 %), artificial beef flavor (2 — 20 %) , and magnesium stearate (0.25 - 2 %).

In another important embodiment, the invention relates to a fluid-bed granulation process
comprising the steps:

a) an aqueous solution of meloxicam, meglumine, and one or two binders is sprayed onto a
solid carrier bed comprising glucose monohydrate and

b) the mixture of a) is dried and

¢} the mixture of b) is sieved and de-agglomerated and

d) an outer phase consisting of one or more sutiable flavours, one or more suitable carriers
and one or more suitable disintegrants, is added to the mixture of ¢) and

¢) a lubricant is added to the mixture of d) and

f) the mixture of e) is blended for uniformity of granules to obtain final granules and/or

g) the final granules of f) are compressed to solid formulations.

Step g} is omitted if the solid formulation is a granule. If the solid formulation is a tablet,

step g) is carried out.
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according to the invention, characterized in that the solid formulation or .
tablet consists of 1 mg, 2.5 mg, 5 mg or 10 mg meloxicam, and further
consists of meglumine preferably in a molar ratio of 8:8 to 12:8, especially
preferably in a molar ratio of 10:8 (meglymine: 15 meloxicam),
hydroxypropylmethyl cellulose (0 - 5 %), polyvidone (0 - 5 %), glucose (20
- 60 %), lactose (10 - 40 %), microcrystalline cellulose (10 - 30),
croscarmellose sodium (1- 7 %), artificial beef flavor (2 - 20 %), and

Thagnesisn stearatdQelhes 2% indaneterimpastopioenibesineRinf@e steps:
invention relates to aéluid-bed granulation prg}cess comprisin%Btrhe steps:

B3I BT UIEOUL ST Gt H i e PARY bR pBulose and

peividers is spravacheria solsdligraarien beshsANMPIISINEIIEREBhydrate and
bmé)r{gohydra\te d. b) thér mixture of a) is dried and c) the mixture of b) is
it A é&gﬁl Al and d) an outer phase consisting of one or

dn@eensitifalele flavieuisvahendrdnapgsuitabledcaidiers 25 and one or more
diuitable di inte%gr{ants, IS agded to the mixt%r)% (g{%c) and e) a lubricant is
f

iR o) R k) R R R RAD AL, VRS At A I TG AR, carriers
aafigiansiesdie ehitatiditialgeariies andiosd g the findhgeaidesaf f) are

ompressed to solid fo mulations.és(ii ) is omitted if the solid
ego?‘rrﬁl%%‘f%ﬁ i ?ﬁéﬁ%l I PHEUSD gr%‘u%lation is a tablet, 30 step g) is
feaieiadauite d0e MRS iavéntion preferably delatesiles aofbhickinethgl aradaliarand/or
rocess comprising.the steps: a) an agueous solution of meloxicam,
o TRy by BB S SEL e R BORRSBe 15 sprayed onto
Sacpaticicartier et ioosofidsingngladosésmeronydratehandlh) Mhentiniureiof tablet,
ae) is dried and 5 ¢) the mixture of b) is sieved and de-agglomerated and d)
5K & f&%’ﬁlg eo%nsisting of one or more sutiable flavours, one or more
suitable carriers and one or more suitable disintegrants, is added to the
Ar?llo E}l{erreeg'}cb%?d?rggn zsaalyntc)a%ggy E)F plaeq/%% 1(;[1((1) e%rhl (r)?'l rte%rt%gltdgf%?geases wherein
substances for the prevention and/or treatment of a disease selected from the group
consisting of pain, inflammation, fever, acute mastitis, diarrhoea, locomotive disorders,
lameness, osteoarthritis, problems of mobility or respiratory complaints, characterised in
that a solid formulation according to the invention is used, comprising administering to a

maminal in need of such treatment a therapeutically effective amount of a solid

formulation according to the invention as disclosed above.

Preferred is a method of prevention and/or treatment of a disease selected from the group
consisting of pain, inflammation, fever, acute mastitis, diarrhoea, locomotive disorders,
lameness, osteoarthritis, problems of mobility or respiratory complaints, preferably pain,
inflammation or locomotive disorders, most preferably pain or inflammation, comprising
administering to a mammal in need of such treatment a therapeutically effective amount of
a solid formulation according to the invention as disclosed above,

Most preferably, the method comprises administering a tablet according to the invention,
characterized in that the tablet consists of 1 mg, 2.5 mg, 5 mg or 10 mg meloxicam, and

further consists of meglumine preferably in a molar ratio of 10:8 to meloxicam,
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f) the mixture of e) is blended for uniformity of granules to obtain final

granules and/or 10 g) the final granules off) are compressed to solid
formulations. Step g) is omitted if the solid formulation is a granule. If the

solid formulation is a tablet, step g) is c [ried out. Another embodiment is

a method of prevention and/or treatment of diseases wherein 15

substances for the prevention and/or treatment of a disease selected from

the group consisting of pain, inflammation, fever, acute mastitis,
Higishesapiasametivel RiRRe ey Janeness apiaaadyitsipseblems®f cellulose,
mobility or respiratory complaints, characterised in that a solid formulation
CLRIBHRRL AR (S iR ARl Resd e Rfp PG AR ESIRRFHE 2 mammal
PreRegs phisuchibieatnent:a theranatlicalyyehie aty ot Ph@balide8ing to the
formulation according to the invention as disclosed above. Preferred is a
&Y of prevention and/or treatment of a disease selected from the
‘TouRneaRBisiibeIaiPaimdTHammationiavenhacliemastiisidiamrhesaihe group
locomotive disorders, I%meness, %Eeoarthritis, problems of mobility or

ESHRISR! EoRSpRANRNDFRASPIBRPPART BB Htammation or locomotive

raligeaatse Mestpaiesa Aainos nbamaTelionCIRRISIAG AINAISteRifg the
to a mammal in need of such. treatment a therapeutically effective amount .
P&‘F"S“&SW@HW&&BH%& RAAGHEESE SFTSIHOHOLS B SfodR S etV anbpin:

ipfeiardiyntifevarcthatt ermpplis el ativia|Jtemnthd taldiet aieceqdingdesihe
invention,, characterized in that the tahlet consists of 1 mg, 2. , 5 mg
ORI i RS oo ) AP RS OF B G PR ATy 1o
infRlaniationalr 168w el axicalrss1dhAyceoadropymnetiull Ceditasstion according
lyvidone, glucose, lactose, microcrystalline cellulose, croscarmellose .
R R R P T A RO SO At I LRCHLI B turing a
sedibaeatianthisgayveralbhapdiingdhe salicffesn ialion:actondiRgdo ibexe
invention. 5 The mammal according to the invention is preferahly a oy
RS R OB S R o SIS LA 2 Bl mobiliy or
resshasy abhifsaintitbieiracre] stibiinkantiabielatesiaiagnoetheg fors mg, 5 mg or 10
manufacturing a me icament for th? . : :
mg meloxicamand er consisting of meglumine preferably in a molar ratio of 10:8 to
meloxicam, hydroxypropylmethyl cellulose, polyvidone, glucose, lactose, microcrystalline
cellulose, croscarmellose sodium, artificial beef flavor, and magnesium stearate is used.

The following examples serve to further illustrate the present invention; but the same

should not be construed as limiting the scope of the invention disclosed herein.



prevention and/or treatment of of a disease selected from the group
consisting of pain, inflammation, fever, acute mastitis, diarrhoea,
locomotive disorders, lameness, 10 osteoarthritis, problems of mobility or
respiratory complaints, preferably pain, Lpflammatlon or locomotive
disorders, characterised in that a solid formulatlon according to the
invention is used. Preferably, the invention relates to a method for
manufacturing a medicament for the prevention and/or treatment of pain,
inflammation, fever, acute mastitis, diarrhoea, locomotive disorders,
lameness, osteoarthritis 1rg))roblems of mobility or 15 respiratory complaints,

W&%&d%@%@% m%gnsstmg of 1 mg, 2.5 mg, 5 mg or 10 mg

Ar&eloxmam and further consisting of meglumine preferably in a molar ratio

)

& ngég é,\,.umw..., hydroxy rci'é‘i!meu./l cellulose, polyvidong,
gluco Reratisats mlcrocrystd’r‘f1 Stulose, croscarmellose sodium,
artificial beef flavor, and mag s stearate is used. The following

examples serve to-further-illuSHSiE the prgsent invention; but the same 20
@b RSP Bonstrued as | mmn{yiﬂe scppe of the invention disclosed

(bre Még?luﬁ)ﬁéMPLE 1: COMPOIIFIONS A) Ingredients mg/tablet 1.5

‘ abte IVIU canmm 507402 Meglumine 1.05 (03)
(gﬁydroé/i m)? mg hy %’?{gb eIIuI?sJ'g@(M) Polyvidon 5.00 (05) Glucose

ol LO‘-!- 95—(06)-Spray-drigdtactose 105.00 (07)

¢ i rocrvga ine 70.00 cellulpse >-00

(05) | Glucose monohydrate 234,95

(06) |Spray-dried lactose 105.00

(07) | Microcrystalline 70.00

cellulose

(08) | Croscarmellose sodium 20.00

(09) | Artificial Beef Flavour 50.00

(10) | Magnesium stearate 5.00

(11) iPurified water as
volatile ingredient

500.000




(08) Croscarmellose sodium 20.00 (09) Artificial Beef Flavour 50.00 (10)
Magnesium stearate 5.00 (11) Purified water as volatile ingredient
500.000 5 13 B) Ingredients mg/tablet mg/tablet mg/tablet mg/tablet 1
mg 2.5 mg 5 mg 10mg chewable chewa}QIe chewable chewable
Meloxicam 1.00 2.50 5.00 10.00 Meglumiin 0.70 1.75 3.50 7.0
Hydroxypropylmethyl 3.00 7.50 15.00 30.00 cellulose Polyvidon 2.00 5.00
10.00 20.00 Glucose monohydrate 93.30 233.25 466.50 933.00
Spray-dried lactose 42.00 105.00 210.00 420.00 Microcrystalline 28.00
B)0.00 140.00 280.00 cellulose Croscarmellose sodium 8.00 20.00 40.00

10

15

20

80.00 Artificial Beef flavour 20.00 50.00 100.00 200.00 Magnesium
Istgmrdien® 00 5.00 10.06:28:00:1 Purifieg/ wisitar asvptabletingnagdietitiet
200.00 500.00 1000.0012@0.00 5 |2.5mg 5mg 10mg

chewable chewable |chewable |chewable
Meloxicam 1.00 2.50 5.00 10.00
Meglumin 0.70 1.75 3.50 7.0(
Hydroxypropylmethyl 3.00 7.50 15.00 30.00
celtutose 4
Polyvidon 2.00 5.00 10.00 20.00
Glucose monohydrate 93.30 233.25 466.50 933.00
Spray-dried lactose 42.00 105.00 210.00 420.00
Microcrystalline 28.00 70.00 140.00 280.00
cellulose
Croscarmellose sodium 8.00 20.00 40.00 80.00
Artificial Beef {lavour 20.00 50.00 100.00 200.00
Magnesium stearate 2.00 5.00 10.00 20.00
Purified water as
volatile ingredient

200.00 500.00 1006.00 2000.00

EXAMPLE 2: RAW MATERIALS

(01) Meloxicam
Function:

(02) Meglumine
Function:

Active ingredient

Salt-forming agent

(03) Hydroxypropylmethyl cellulose

Function: Binder

(04) Povidone

Function: Binder
(05) Glucose monohydrate

Function: Carrier
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EXAMPLE 2: RAW MATERIALS (01) Meloxicam Function: Active
ingredient 10 (02) Meglumine Function: Salt-forming agent 15 (03)
Hydroxypropylmethyl cellulose Function: Binder (04) Povidone 20
Function: Binder (05) Glucose monohydrate Function: Carrier 14 (06)
Lactose, spray-dried Function: Diluent, Disintegrant 5 (07)
Microcrystalline cellulose Function: Diluent, Disintegrant 10 (08)
Croscarmellose sodium Function: Disintegrant (09) Artificial Beef Flavour
Function: Flavour 15 (10) Magnesium stearate Function: Lubricant 20
(11) Purified water Function: Solvent

(06) Lactose, spray-dried

Function: Diluent, Disintegrant
(07) Microcrystalline cellulose

Function: Diluent, Disintegrant
(08) Croscarmellose sodium

Function: Disintegrant

(09) Artificial Beef Flavour
Function: : Flavour

(10) Magnesium stearate

Function: Lubricant

(11) Purified water
Function: Solvent

EXAMPLE 3: MANUFACTURING PROCESS

1 batch = 350000 tablets (1 mg Dosage)
1 batch = 140000 tablets (2.5 mg Dosage)
i batch = 70000 tablets (5 mg Dosage)

I batch = 35000 tablets (10 mg Dosage)



EXAMPLE 3: MANUFACTURING PROCESS 25 | batch = 350000 tablets
(I mg Dosage) 1 batch = 140000 tablets (2.5 mg Dosage) 30 | batch =
70000 tablets (5 mg Dosage) 1 batch= 35000 tablets (10 mg Dosage) 15
1. Granulating Transfer in a suitable Grmr%ulator after rescreenin : in kg Ol
Glucose monoh drate 32.655 02 Me lumine (Spray solution) 0.245 03
Meloxicam (Spray solution) 0.350 (04) Povidone (Spray solution) 0.700
(05 H drox ro Imeth Icellulose 1.05 Premix in the granulator and granulate
35.000 Purified water is used as a solvent for the spray solution of
meloxicam, 10-22 meglumine, povidone and
hydroxypropylmethylcellulose. After completion of the spraying step the

Er&ntl@%ﬁ{ﬁ;ﬂﬂﬂg Z. Screening Screen the premlxture 135000k 3.
Finar g A, O L R EE R B AR esE L00 KT 07 MicroTrystatime ™, 7,
@ll I%gogy%gngwggcarmenose sodium Z:8UU KQg (UH) Artificiat Bee 32 655
%@%Még%zﬁ@(%?dﬁ‘é@%%ﬁb“m Stearate 0.700K 0.245
{03) |Meloxicam (Spray sohution) 0.350
(04) | Povidone (Spray solution) 0.700
(05) | Hydroxypropylmethylcellulose 1.05
Premix in the granulator and granulate 35.000
Purified water is used as a solvent for the spray solution of meloxicam, 10-22
meglumine, povidone and hydroxypropylmethylceliulose.
After completion of the spraying step the granules are dried.
2. Screening
Screen the premixture (1) . 35.000 ke
3. Final mixing
Add
(06) |Lactose, spray-dried 14.700 kg
(07) [ Microcrystalline cellulose 9.800 kg
(08) | Croscarmellose sodium 2.800 kg
(09) | Artificial Beef Flavour 7.000 ke
(10) | Magnesium stearate 0.700 kg
In a tumbling mixer, mix the
screened premixture (2.) and the five ingredients ad 70.000 kg
4. Compression
Using a rotary press, compress the
final mixture (3.) 70.000 kg
into tablets of 200 mg, 500 mg, 1000mg, 2000 mg.
5. Packaging
Transfer the tablets in a suitable container.
The tablets can be packed e.g. by blistering of the tablets in a suitable
machine.
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In a tumbling mixer, mix the screened remixture (2.) and the five

ingredients ad 70.000 k 4. Compression Using a rotary press, compress

the final mixture (3.) 70.000 kg into tablets of 200 mg, 500 mg, 1000mg,

2000 mg. 5. Packaging Transfer the tablets in a suitable container. The

tablets can be packed e.g. by blistering of the tablets in a suitable

machine. 16 CLAIMS 1. A solid formulation, comprising meloxicam or a

pharmaceutically acceptable salt thereof which is homogenously

(digpersed in a granulate carrier, and a flavor suitable 5 for small animals.

2. A solid formulation according to claim 1, further comprising .

ipharmﬁidefdﬁiﬁailutiaﬁpamqbiei@@mel@caﬂdi@rr exgipienised-dlyesalistable salt

for ulation ac ing to clal or 2, characterized in that the %a Qe
én

SR R B SRR AR B0 ENUEHRGTBr Al A or uitble

dlsiht%g{ﬂm&uﬁ&ﬂlgers, binders, flavours, flow regulators, lubricants and
solvents. 4. A solid formulation according to one of claims 1 to 3,
characterized in that the carriers 15 are glucose, lactose, and
nicygoiidslaline] spdulaserdind walidiformblatien @ecpriding phonaeiclaiths
to 4, characterized in.that the lactose is spray-dried lactose. 20 6. A
soﬁﬁ%ﬁ%&%ﬁig& %‘ 1Bnetof claims 1 to 5, comprising 0,5 to 20
mg of meloxicam. 7. A SO|Id formulation accordlng to one of claims 1 to 6,

characterized in that th lid formul let or
3. Aq sohc{ ormulati grg %c%osr 11 8 Ly q %hta%% %r?zead %1%%{ Sie carriers and/or
excipients are selected from the group consisting of diluents, disintegrants, carriers,

binders, flavours, flow regulators, lubricants and solvents.

4. A solid formulation according to one of claims 1 to 3, characterized in that the carriers

are glucose, lactose, and microcrystalline cellulose,

5. A solid formulation according to one of claims 1 to 4, characterized in that the lactose

is spray-~dried lactose.

6. A solid formulation according to one of claims 1 to 5, comprising 0,5 to 20 mg of

meloxicam.

7. A solid formulation according to one of claims 1 to 6, characterized in that the solid

formulation 1s a tablet or a granule.

8. Fluid-bed granulation process comprising the steps:
a) an aqueous solution of meloxicam, meglumine, and one or two suitable binders is
sprayed onto a solid carrier bed comprising one or more suitable carriers and
b) the mixture of a) is dried and
¢} the mixture of b) is sieved and de-agglomerated and
d) an outer phase consisting of one or more suitable flavours, one or more suitable

carriers and one or more suitable disintegrants, s added to the mixture of ¢) and
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25 8. Fluid-bed granulation process comprising the steps: a) an aqueous
solution of meloxicam, meglumine, and one or two suitable binders is
sprayed onto a solid carrier bed comprising one or more suitable carriers
and b) the mixture of a) is dried and 30 ¢) the mixture of b) is sieved and
de-agglomerated and d) an outer phase consisting of one or more suitable
flavours, one or more suitable carriers and one or more suitable
disintegrants, is added to the mixture of c) and 17 e) a lubricant is added

to the misidraQt dignrd dhemixivee o plig blended for uniformity of

granules to obtain final gqranules and/or @) the final granules oﬁ‘f) ar

CO&&‘@%@’&% gg ﬁaii b ﬁ@gﬁ&“ﬁg _ugl@ﬁnw)fsog Igm%q&f iR é)létaﬁa malegranules and/or

forpulationuissp.aranule fifihe solidlasmtdation isaniablgt, step g) is
carried out. 9. Fluid-bed granulation process according to claim 8,

coiRBI ARk Hoibhs SR HAULIGHRBIR EB bR o He b g aRken s 2

hydrpety praPy) et «ebutose and polvidone is sprayed onto a solid
support comprising glucose and 10 b) the mixture of a) is dried and c) the

mixture of b) is sieved and de-agglomerated and d) an outer phase

COMSisENG PLanaIak MR stHtabie flaNe wl Sine Do suitahestesyriers
and_one or more suitable disintegrants, is added.to the mixture of a flow

re BRI ARR B TE W TRKIGFCER e P TE 1) Bt RRRS e t'ikese and

mislkedehe}agdd)dhembdumiokepisblenasdsias unitomaiudf granules
to obtain final grapules and/or g) the final granules off) are tabletted. 10.
M(ﬁm’% fo%ﬁBffétlﬁﬁ%ﬁé?ﬁ@dicament for the prevention and/or

treggnnenhaipaior BAJrflammatian-ap iospmatbeagdisorders, characterised

in that a solid Iormulation, accfording to any on% ofé:laims 1to 9is used..
d) an outer phase consisting of one 0r more suitable flavours, one or more suitable
carriers and one or more suitable disintegrants, is added to the mixture of a flow
regulator is added to the mixture of ¢) and
e) a lubricant is added to the mixture of d) and
f) the mixture of e) is blended for uniformity of granules to obtain final granules and/or

g) the final granules of f) are tabletted.

10. Method for manufacturing a medicament for the prevention and/or treatment of pain,
inflammation or locomotive disorders, characterised in that a solid formulation

according to any one of claims 1 to 9 is used.



