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USE OF MELOXI CAM I N VETERI NARY MEDI CI NE FOR THE
TREATMENT OF | NFLAMVATORY PAI NFUL DI SEASES FI ELD OF
wORdbs/d0BIENTI ON The present invention is directred/ErR0d5006276
novel use of neloxicamin veterinary nedicine,
especially for the treatnment of painful conditions in
m |l d and noderate bovine mastitis cases. BACKGROUND OF
USE ORVMELOXIEAM: IN VETERINARYVHRI CiNi QR THE

STRERTMENTOR INFLANMATORY PAINFAI: DIERSES

Mastitis Council (NI\/C) estimates that annual | osses to
the dairy industry amount to US $ 1.8 to 2 billion or
US $ 185 to 200 per cow. Losses due to discarded mlk
FIELDQF IHE INMENRIONO anount to US $ 1 billion. Up to
50% of all dairy cattle are thought to be affected by
mastitis. Besides significant econom c | osses,

Thgﬁ?bbéhtsm%ﬁﬁé‘ﬁ s Qi%’cté%' iR ndbdtide 8f hfel@kicam in veterinary

['anmmat i on of e mammary gland and results in
mesilgne fe&mmalllydes&@ treatdwint pf painfidtoopditicestio nmlfbaruntmaﬁerate
cre increased culling rates. Mastitis-causing
boﬂﬂ?%@%ﬁ@ @5f°be divided into contagi ous pathogens
that are associated with the udder (i.e

St a& ococcus aureus, Streptococcus agal acti ae, and
BAGHK RYQMUQCQE THEIVENTION and envi ronnent al

pat hogens that are present in a cow s environnment
(coliform bacteria and streptococci other than
MaStitie s Qﬁ@coﬂSh@gab@tCMmtararwsmulmﬂawamﬂé \and a serious

cagéeagp Yls%Ct% t%e world's dairy industries. The US National Mastitis Council
(NMC) estimates that annual losses to the dairy industry amount to US § 1.8 to
2 billion or US $ 185 to 200 per cow. Losses due to discarded milk alone are
thought to amount to US $ 1 billion. Up to 50% of all dairy cattle. are thought to
be affected by mastitis. Besides significant economic losses, mastitis affects

cow welfare.

Mastitis is an inflammation of the mammary gland and results in significant
losses to dairy industry due to production decrease or increased culling rates.
Mastitis-causing pathogens can be divided into contagious pathogens that are
associated with the ‘udder (i.e. Staphylococcus aureus, Streptococcus
agalactiae, and Streptococcus dysgalactiae) and environmental pathogens that
are present in a cow’s environment (coliform bacteria and streptococci other

than Streptococcus agalactiae, and coagulase-negative staphylococci).

Infection may be clinically obvious with severe signs of iliness in acute mastitis
cases or depending on chronic clinical or subclinical mastitis cases associated
with mild up to moderate general signs and/or mild up to obvious local

inflammatory signs. General clinical signs refer to increased rectal temperature
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Infection may be clinically obvious with severe signs

of illness in acute mastitis cases or dependi ng on
wocheamnmec! i ni cal or subclinical mastitis casesT/EP2005/006276

associated with mld up to2noderate general signs

and/or mld up to obvious |ocal inflanmatory signs.

Ceneral clinical signs refer to increased rectal

(o FPRED 345 GHR e PL Bl A pOFKES 5L SRR o
or réduied, feednatakedirgpairgdageneraticondition). Local claha:ahsmgﬂs include
signs i nclude changes i n nacroscopic

chargesciint BIRCHPIIPPIS, eI qualty Assacigtsd Vé'Ha;tﬁyei@\ d%fl@rﬁaiatory
t ]

SRS 8 SRR tr 10 LRI o) B st

anmdﬂunicl avastifisl dead aowatrdducednmilk upredoakan.t Additiapally, wint Bcute

masiE cERPS vl VLS MOELBNETINAREY S 3 teiiREROHRRA that this
dls\éﬁbé ReeBE: arlfRial's ipERBFhaAte bRE wallbkire oduction 1 oss is

chronic mastitis due to the chronic and irreversible
ti ssue damage. The extent of udder infection in a

T EpRBH 3, i bty TR I i B! g covoni
andlifreveraibi® fisens deaitiged Thef extehnofnddert infsctionrin & ealry @ow is
to ensurlngé good welfare in food praoduci ng ani mal s.

usgdlyrssessed dironghdneasitring the awmnberal sesaticrpells Rsesgnt in milk.
hi ghly preval ent and of significant welfare concern.
I nfl ammati on i nduces alterations in nociceptive

Relcooition} abeviatiore andi cumtiaghiof fpaliraxanbagtﬁessearieouentral to ensuring
conseguences for the anima|. Allodypnia perce tion

gopdnweliases M p%mrogycwex@ame)'sa&? RyES B¢ 'mastlis and
Ianﬁ&%@&gﬁ{ Ao of gﬁlgf v?f@ﬂtoéﬁd <l &§ g"glhlrf]{}:aﬁ{ﬁv%fﬁe concern.

conmon denom nator nmat ory uration
Inflaimrohtien hg@m&eakemtmesl int racicamiyel infermatioinaptocessing which

may have serious consequences for the animal.

Allodynia (perception of innocuous stimuli as noxious) and hyperalgesia
(exaggerated response to noxious stimuli) are the common denominators of
inflammatory pain. The duration of this hypersensitized state may long outlast
the inflammatory stimulus and resolution of clinical signs, which has serious

implications for welfare.

Work in cattle with acute lameness has documented hyperalgesia (Whay HR,
Waterman AE, Webster AJ, O'Brien JK., 1998, “The influence of lesion type on
the duration of hyperalgesia associated with hind limblameness in dairy cattle”.
Vet J. 1998 Jul; 156(1), P 23-29), which outlasted clinical resolution of the
disease, while preliminary studies in dairy cows with acute mastitis (mild or
moderate) indicated that abnormal pain processing was present for up to 40
days (Fitzpatrick and Nolan, unpublished observations). Mastitis is an
inflammatory disease likely to induce pain; indeed bradykinin, a hyperalgesic
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the inflammatory stinmulus and resolution of clinical

signs, which has serious inplications for welfare.
wowbedwonsvecattl e with acute | anmeness has docuneatra2005/006276

hyper al gesi a (Whay HR, Waterman AE, Webster AJ,

O Brien JK. , 1998, "The influence of |esion type on

the duration of hyperal gesia associated with hind

mel)ojieﬂgl ag%\ggt%ser{ \%ﬁg%lﬁé% dﬁaﬁﬁlkefém@\/gésés 0%9&%{ andl%ggagzlinical

| as | AT ¢al” reso

matshﬁs dhsesws, (Eshrddghi HHR| iZsitliar i, Ritrgaticki 0L dJlenyertolds Logue
acute mastitis (mld or rmderate) i ndi_cat ed  t hat
D, 13 Hip rplemac; HEaddHG IDBOVINCCDRRNIY ok S o S BBl 1675-
16 tzpatrick and Nol an, unpublished observations).
stitis is an inflamatory disease |ikely to induce
pain i ndeed bradykinin a hyperalgesicnediator, has

detected i d ..
ANBGIBBES 1S GPTIRRRTY S80I A BBAEn BRLBHR VoPHon SETTFFYPTo the
udE%rt éﬁé‘t a'n%bs*]dfodﬂ_&gne?rﬁta\}élab@‘ﬁ@\t@iolﬁggare J%llgeé&ﬁﬁuﬁstered
kinin in bovine mastitis". Life Sci 8)
by Rnnremmmae,l?)mjemm tarst jin sseyveee mno& infeetior, othey may be

2o a0 e UG RS Ebrl ol B S ipelors "Gl supptec

in dispasdbie afysLuSE &Yy AAg @yormb”e@rmmmry injection and in
severe cases of inf ectl on, they may be adm ni stered

parenterally in addition. Intramanmary preparations

3430 ] D) SRR, Lo AR S par

infednhationt proteskimgnvhial nEgi havenberiowd lconsmum&:eswog the animal
whi ch may have serious c?}yse Lfences for the ani nal and

an%WB'ﬁhnﬁ‘?Yb'ée fegasHTed as NYPEEYIarsjes Al exppasraipgerespogse to

nokiBaBO8Emuli® In order to reduce local inflammatory conditions (anti-
inflammatory including reduction of swelling, redness, heat, pain and loss of
function), steroidal anti-inflammatory drugs (SAID) are well established in being
used in combination with antibiotics intramammarily. Furthermore, SAIDs can
be administered systemically in combination with parenteral and/or

intramammary antibiotic therapy.

Recently, the value of NSAIDs (non-steroidal anti-inflammatory drugs) in
mastitis therapy, particularly in acute clinical mastitis cases, became of great
importance, because NSAIDs have no immunosuppressive effect in comparison
to SAIDs and they show proven efficacy in reduction of inflammation (anti-
inflammatory), pain (analgesic), body temperature (anti-pyretic) and endotoxin

associated clinical signs.

Currently there are several NSAIDs commercially available for cattle and
licensed in several countries within the EU for being used in acute mastitis
cases i.e. flunixin meglumine (Finadyne® Injection, Schering-Plough Animal
Health), ketoprofen (Ketofen® 10%, Merial), meloxicam (Metacam®, Boehringer
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noxi ous stinmuli. In order to reduce |ocal inflammtory
conditions (anti inflanmmtory including reduction of

we b0 redness, heat, pain and | oss of funetT/BPY0N5/006276
steroidal anti-inflanmatory drugs (SAID) are well
established in being used in conbination with
antibiotics intramammarily. Furthernore, SAIDs can be

adm ni st ered st em cal n i nati on
IngEITaIR) o BRH - A o AN AL aibae et 1Al apgpcucts are
||cé?%‘é%mf$b’ béi é(@thﬁstQFe%“%%'rQ*?’teEé]@” ift ‘§E>ﬁ'led5t!ountnes they are
anti-inf tory drugs n mastitis th er apy,
hceprmed fou batrigyused nodaiey cdwsfardhe mdicatians“asaadjsnctivecthesapy to

r eat t.an ecause NSAI Ds have no
any Wﬂﬂ Lﬁﬁﬁﬂ%gﬁm\ggf@p?ﬁt& in comparison to SAIDs and
they show proven efficacy in reduction of | nfl ammat i on

(anti inflammatory), pain (anal gesic),
NSAdRsearatwelkerecasnizegyfoerelief oﬁnalr@ndbe@qum Qytbcs@alapédlseases

v L e, SHHPE 1 5631 bR for roc

prcﬁﬁttﬁfgaénlﬁmlthSAHDy\uphm motwhiendwuh fropridreartigreiaetiidemsed for the
cute nmastitis cases i.e. flunixin neglum ne (Finadyne

tre@memt@fmnfghcorggy@ps, a@_sppb@grﬁnlgi\@,nﬁﬁpoqi@ratq mastltls cases. For

ex%@ﬁgcamﬁ(sp(lbe r [ n E}%I (fig?'{dl%ey némﬂtﬁgﬁ?‘récggheqng Plough

Anamald Hél'aﬂhf)edlmmotvaoquencd )long\ lastingdanbigesice activity when

| i.censed, for being,adm ni stere eral |
ad iSO AR TAAOLP T T IZOP I g 1908 AREROGNizing
an§ °¥6ntfQling hSalhn‘é'nBatlhﬂginméﬁoﬁdlnu RASHR ! rF‘i’bé‘loB/Brtlti%h Mastitis
antibiotits 1n acute clinical mastitis" are
Confgrencedoid-44) for relief of pain in t he acute
out break of di seases; however their value in chronic
states of diseases is not evaluated for food

Currently there is no NSAID available on the market for the treatment of
moderate up to mild mastitis cases with slightly increased rectal temperature as
single general sign of iliness and obvious up to mild local inflammatory signs i.e.
slight swelling of the gland and changed milk quality with either clots in milk

and/or increased somatic cell counts.

Furthermore, the known prior art directed to the pharmaceutical use or the
properties of the known NSAID meloxicam (Metacam®) is related to different

aspects:

EP-A-0 002 482 shows, inter alia, the example of a 2.0 % injectable solution of
meloxicam consisting of the meglumine salt of the active substance, sodium

chloride and water.

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.
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produci ng animals. NSAIDs up to now known in prior art
are not licensed for the treatnent of painful

wa@ oovdiobizons present in mld and noderate nmastiPCEHEP2005/006276
cases. For exanple the NSAID fl uni xin megl um ne
(Finadyne(r) Injection, Schering-Plough Aninmal Health)
did not achieve a long |asting anal gesic activity when
adm nistered intramanmmarily in dairy cows (Fitzpatrick
et al, 1998, "Recogni zing and controlling pain and

WQSRISEER AP Bt bl drorfalfiiorfEohiehind8i8d hBigricam.
avai l abl e on the narket for the treatnent of noderate

up to mld mastitis .case ith slightly increased, .
Furtlaes, A wmm%rpsallur@/%l@%fﬁ ?Pg‘émé a*@i@v msgcaw'% 13 |Yskdsip small
. o ‘ ot . i .
ams| [ g%?j\égv\gﬁl"?%gé’ g?é'ﬂtrdﬁg %‘?}gﬁ! Ngr%dlfchang@gkm&?k qutalrciﬁs}p;ratory
diseasds and indlanuhatien.in ni |l k and/ or increased somatic

cell counts. Furthernore, the known prior art directed
to the pharnmaceutical use or the properties of the

W OB udYSA Besarbesi @gﬁggr(w/%a@énﬁétbh stableemal®agcdra solution for

di fferent aspects: -0 002 482 shows, inter alia,
needieless dnjerctioncontainiogolomn; ¥ taiod eglmt pbaissplved meloxicam

sS4 ST ARG FaeAeggos and
infladBndtivh idiraameses. t he pH dependent sol ubility

characteristics of neloxicamand its salts, i.e. the
sodiumsalt, the amoniumsalt and the neglum ne salt,

Fin%ﬁyga%oﬂ?@?@wt k@ndw@o%ﬁ% §éo¢s loydfftiffe@nNsSlfions of
rop sol ution contalning 0.5% nel oxi'cam

meloxicam for parenteral or oral administration which contain a
pharmacologically acceptable meloxicam salt of an organic or inorganic base
and one or more excipients characterised in that the content of dissolved

meloxicam salt is more than 10 mg/ml.

Although the meloxicam formulations described in WO 03/049733 and WO
01/97813 A2 should be used in a pharmaceutical composition for treating pain,
besides treating inflammation, fever and respiratory complaints in large farm
animals, such an efficacy to relief pain is clearly limited to acute mastitis cases.
Furthermore, at that time, it was not possible to determine whether animals do
feel pain in mastitis cases or if a pharmaceutical composition has an efficacy to
alleviate the pain of the animals. A possibility for the recognition and
assessment of pain in mastitis in dairy cows has been found recently. Therefore,
a novel improved method is now available to determine if the animals feel pain
(“Preliminary results of a study on pain assessment in clinical mastitis in dairy
cows”, M. H. Milne, A. M. Nolan, P. J. Cripps and J. L. Fitzpatrick, Proceedings
of the British Mastitis Conference (2003) Garstang, p. 117-119).

Said method for the assessment of painful conditions i.e. inflammatory chronic
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Further, a conmmercially avail able 0.5% nel oxi cam

solution is used in small aninmals such as dogs,
wheibmomso@and cal ves for exanple to treat respiPELt/@P3005/006276

di seases and inflanmati on. 6D 03/ 049733 descri bes a

hi ghl y concentrated stabl e nel oxi cam sol ution for

needl el ess injection containing from35 to 100 ng/ m

of di ssolved nmel oxi cam salt and one or nore suitable
paigdn tfo%sprpdwcmgeamm@swg@.¢@Y%@9€dﬂ.%§/@§ aled by using a

me&ﬂgh@ \h@é‘ S &eﬁ??}% e o‘"@!ag%é'ste}gﬁsﬂé ﬁél‘?’y %ﬁws suffering

eScribes aqueous r|n ree solutions
fromeInoild e frmsdeﬁrateenhastals eases aéncﬂdxdlldamd aSucpmswiglyc,h cows

o R oosc Lt 2Ccspl bl PELOXLCA 38 fuons,

whghsso Vegaer:?ﬁmwlfa$§%sp@ctsh@bé E%v‘éﬁ&loeﬂﬁd fbated.

oxi cam sa S nore t
Al t hough the mel oxi cam fornul ati ons descrl bed in WO

03/049733 0 7813 ld b
ThelRioTm ot SPICCbAbAR Frerertaive ot PrgioNfe:= hifkymaggutica
corhbSﬁhbﬁ‘@oH 1! t?éﬁfﬁién@%f infRShatdmg pbﬁﬁ@l' digéses, particularly mild
onplaints in large farmaninal's, such an efficacy to

ancﬂ enoderatai masttis | casasy espacially chrofiet #atessof t diseases. The

L R g T

locamp 8§ adjurict taptitiotigeceut i cal conposi tion has an
efficacy to alleviate the pain of the animals. A
possibility for the recognition and assessnent of pain

Eﬁ?ﬂﬁ‘lb“ SF THEVENTGHN has been found recently.

efore, "a novel inproved nethod is now available to
determne if the animals feel pain

Surprisingly, it has been found that a meloxicam formulation may be used for
the treatment of painful conditions in animals. Therefore, the present invention
provides the use of a formulation containing meloxicam or a pharmacologically
acceptable meloxicam salt of an organic or inorganic base, one or more
vehicles, and optionally one or more suitable additives, for preparing a
veterinary medical composition having analgesic efficacy for the treatment of an
inflammatory painful disease, particularly mild and/or moderate mastitis cases,
especially chronic states thereof, in order to ameliorate hypersensitive
states/inflammatory hyperalgesia related to local (chronic) inflammatory pain in

the udder and particularly to relief pain.

Until now, the use of the meloxicam containing formulation according to the
present invention has not been described for the application in mild and
moderate mastitis cases but especially for acute mastitis cases. However about

70% of the mastitis cases are chronically.

The recognition, alleviation and control of pain have been found to be important

to ensure good welfare in animals. Therefore, as already mentioned, dairy cows
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("Prelimnary results of a study on pain assessnment in

clinical mastitis in dairy cows", M H MlIne, A M
woldoanposps J. Cripps and J. L. Fitzpatrick, PrpCEER2008606276

of the British Mastitis Conference (2003) Garstang, p.

117-1 19). Said nethod for the assessnent of painful

conditions i.e. inflamatory chronicpain in food

produci ng ani mal s was devel oped and val i date

o .
wege gisidiegh %@@lssg%i/pé@ agaqciated W mq%%twsmgtraéﬂ%%%d
on 'tﬁ‘e %Bbw fionedld é&&y Bﬂg&feegbrfgéq\e@ﬂ? Qﬁ%ﬁéﬁéﬁ method for the

I't1S cases an ate ur prising
measﬁfememtgoﬁ paiminifoad {poodumirey ahenala st clllmsaldaﬁdastlxiyf Wwas used
f.rom pa nfubecondlt 0 under

, _which | .
to \iRygstigatessp ?'QestBa'BEjp?'éWIQ?ﬁ é’g%gﬁ'ﬂr‘?r'@al‘:&gws With mild and

mobeeatel Atitis t- itRe aéhélﬁéﬁéteﬁf:aéyhearﬂf @éﬁd‘tddrat{&ﬁ‘téfoﬁcﬁ@n of
provi de a pharmaceuti Cal osition for the treatnent

meddxi¢arh| bmseid @hr;ncgbﬁeiﬂ lstucbﬁ me m p@’a‘tadmlnsatelgedrﬁmm once as

e, PR ISR PRE. uEE FireBREEFa Y S 518! Svone
rddpaﬁhéf@énlh@l@ﬁadé@fww—ﬁdatﬁﬁﬁt@ Withahkeloxivanh aftet Byandsé days.
adjunct to antibiotics. DESCRI PTION OF THE | NVENTI ON

A thd Ireun repejved therapdibiptiestand alenertherapyrel oxi cam
formul ati on may be used for the treatnent of painful
conditions in animals. Therefore, the present
Surprisiigly,othepramalgbsic telffmamyeobfa ginigte radnamstmtlonnmfamelmgcam

mel oxi cam or. a phar macol o al | ccept nel o
shawed cempaﬁa%lpgr&gv%s i M :?64”?!%@3?80'? &%é“ PX'ﬁeFﬁ'ﬁerefore
the gm idIfeld & Po AL AR !cb%s%”u?feﬂh RIS niild dpaﬁzl fhoderate mastitis

ditives, preparing a vete i nary
camnmsfltmw tmm‘aha@eaimef@ead:wofefrfelwamjnfmth theenew established

reat of an nf | anmmat or di sea
an3 A BRI | 8" el G SRoYBRAL el [Tl Bpipgicated that
single treatment with meloxicam achieved a long lasting analgesic efficacy. On
the contrary, the antibiotic stand alone therapy did not ameliorate the painful
condition of animals showing a significant difference to meloxicam treatment

groups.

The analgesic effect was observed to occur very quickly and a single
administration has a long lasting effect over several days resulting in a

tremendous improvement of the wellbeing of the ill animals.

These investigations were conducted the first time in this indication area using
meloxicam. Although a few prior art documents mention the treatment of pain
with meloxicam formulations, a teaching which was not feasible or reproducible,
the now developed method allows at the first time to determine and evaluate

such an effect.

The other licensed NSAIDs which are parenterally administered are less likely

to be used in chronic mild and moderate mastitis cases due to their either weak
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especially chronic states thereof, in order to
anel i orate hypersensitive states/inflammtory
whypenadsgesi a rel ated to |l ocal (chronic) infl aPEEPI0YS/006276
pain in the udder and partiularly to relief pain.
Until now, the use of the nel oxi cam contai ni ng
formul ation according to the present invention has not
been described for the application in an
analgesic #icamand/orsdus tnthershoridyation of 9c§4<aﬂ (Qﬁ!@wﬁ hours).
mastitis cases. However about 70% of the mastitis
cases are chronically. The recognition, alleviation
Th@ﬂ@tterombuldlreqtllr@abditbaabrdeafeatnﬂenisah sholidimenidetvale which is

unifigiy I hEcetraghve, & Breiietnopad madugna el e Pharmaco-
ec?’rﬁﬁ'ﬂﬁ' BA it ot @rggﬁr \h/gufb‘" nBi bg fiidd. 'Iﬁ ccﬁﬂ?@éﬂ Ritloxicam

bove-nenti o y dlrecte to the newy
offerstwbhueMeﬁt& Hoed tbdts tomg Iaemmraimn of aptivity Imcaided The

us$ n‘8 Sg?lggllcgﬁbici)%@agm N f' ﬁr:)v%ﬂ%tng \(';J\:%ﬁvsgsitﬂ- h%d and
mo@l@Yﬁe""rﬂJ‘sths' aseldl |BRgSr @ ea f@éﬂréééé of the Real deidrdimation
efficacy and long duration of action of neloxicam In

symplaing | (inslughing fa elegreased pf ngaroglic sellweeuris ninn mytkyr adclinical

R 35 0B S AT i 1 SRR BRI OB PF 3 prammatory

medititoR) anhd Rgi ldstthg paihrekdfranich sdrithbutes tx apanalakeltare3
and 6 days. A third group received the antibiotic
stand al one therapy. Surprisingly, the analgesic

In ﬁ;gf\l;érﬁgéf %e eﬂﬂrﬁeﬂﬂ?@ é{(ﬁ%hé’iﬁ 0fml i irfo@Btate mastitis

eresu m ni stration
casgs” meirmspoads tcT hhsff@'fr[g grambeofahaatltcsase\ierﬁy dviéld .ahd moderate

masgtk Fireace 086 AIRHED CPHBSABRATL SRRy b fne acute
maSBli®dnesh G bd RAJBRMEES iflthe ft@de that the mastitis infection is
either clinically obvious with less severe signs of illness than in acute mastitis
cases or rather subclinically with practically no or hardly obvious clinical signs. If
such a subclinical mastitis is not treated a chronical mastitis will occur by-and-

by having a clinical picture which is milder than an acute mastitis.

A rough rule of thumb is that average heart rates, respiratory rates and rectal
temperatures are higher in cows with moderate mastitis compared to cows with
mild mastitis and compared to normal cows. According to the above-mentioned
studies (prior art study: “Preliminary results of a study on pain assessment in
clinical mastitis in dairy cows”, M. H. Milne et al., ibid., and clinical field study of
the present invention) mastitis is further classed as 'mild’ when there are
changes in milk appearance i.e. increase in somatic cell count with or without
flakes or clots, but the udder is normal, and ‘moderate’ when there are changes
in milk appearance and the udder is hot, swollen or painful to touch, but the
cows are not ‘unwell’ and/or no systemic antibiotic therapy is required. The

elaborated method of the study on pain assessment also allows to assign
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and val i dated nethod for pain assessnent and the

results indicated that a single treatnent with
waoredoexosesn achi eved a | ong | asting anal gesi c ePET/EPYS/006276

On the contrary, the antibi®tic stand al one therapy

did not aneliorate the painful condition of aninmals

showi ng a significant difference to nel oxi cam

treatment groups. The apal gesi c ef fect s, observed t
borstegiite a39p gLttt mpsiie dseasegPanBlamT rdalest WiR qyekage hear
ratb$ PedgABAr) 9rRES Offd FUGEL IEMBEAILIERY BithéS b tmbBletafle Pr mild

trenmendous”i nprovenent of the wellbeing of the 11l
mastitisngdasteMocthe abovespappatpresented aé thw Batish dastitie Gonference

e
.pain with nmel oxi camformul ati ons, a teachi ng which was

not feasible or reproducible, the now devel oped nethod
Thetefores the reselts iof $he winisat studyt aeoardiagatedthey aregené invention

. such an.effect. The . L . '

incisies, Bt ie §¥icam i bl b SRR IC McshBy BE il BE fypderate

madstiti§ I 88ing covb dthaneedtawstt alith mMBerixidans hagsesigrifieahieffect and
their either weakanal gesic efficacy and/or due to fhe

a single tregtinant with srelaxeamaghipves@ IPpgrasting analgesicaflicacy.
woul d require additional re-treatnents in short tine
intervals which is unlikely to be attractive to be

Thg a‘ed?matibn atcprding ¢o e gomesaitsinvdtonp heayneateao meidxicam or

enefit faqr drug use, woul t be justified, .l
meloREATA St T aTeRIFalP BF 0T mOEl Briteratly 42:2% ol more
L HRQ ti far@Chiatd j t rh
PR, P S e AichlertyCpletbiaby NeE22 i/, Esibitally 20

mghind. it s lpartiudariyodeaferred riatite conteotiob didsehusd melexicam salt is
| d%regge of .the local inflammtion
ess than 35 mg/ml.

The meloxicam containing formulation used in the present invention may
contain, in addition to meloxicam or a meloxicam salt, one or more vehicles and
optionally one or more additives. Depending from the vehicle the other additives
are selected accordingly. The vehicle may be selected from water and/or oil to
result in an aqueous or oily system; intermediate systems are also possible.
The term ,aqueous system” or “oily system“ according to the present invention
should be understood that the main part of the vehicle is derived from water or
oil. The ,vehicle“ should be understood to be the medium or carrier which
essentially disperses the active substance, i.e. the meloxicam or salt thereof,

and the additives, if present, such that a formulation is formed.

The formulation used according to the present invention may be a liquid system
such as an aqueous solution, a hydrogel, an emulsion such as a microemulsion,
an oil-in-water emulsion or a water-in-oil emulsion, or a suspension or the like.
In the frame of the present invention the expression ,solution“ should be

understood to comprise dispersed systems as well as true solutions and
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synptons (including a decrease of somatic cell counts
in mlk), a clinical inprovenent as well as a

wo emdaooazen of the concentration of the inflanmetDER2005/006276
medi ators and long lastingipain relief, which
contributes to animal welfare. In the frame of the
present invention the expression "mld and noderate

bl s T PR et B 8o 288 o e
sySRASuaadkl G¥hR St BiMimEnOlor 4l RR9AS ?gw gdcwaéba spray.

the acute mastitis and should be undersftood in th
sense that the mastitis infection is either cllnlcally

obvi ous with |ess ever si gn l1ln an_in.
1 G2 BT et Bae 8RN R HED Bk 19 RGP ead in the form
of r edit.i o h)élcbb@cé?h $Hi d!;é’d @b&‘d)t@ll)rfg fd the prdsehit Gdantibh may be
such a subclinical mastitis is not treated a chronical

thergwegiuming, ISde%upoassmbgr AR Sallni Rrgfergbbt may be
md}i{lgﬁ%dn@e%é@ﬁﬁ? 18 @@lﬁ%‘é&ﬁ mastitis. A rough rule

e heart rates, respiratory
rates and rectal terrperatures are hi gher in cows with

ThaTHeGUHIES Caneen TS IoRIR oK T OTAISeS 18 ?qé,gﬂgkrﬂ@g?g’fterably 13-16
Ry SR AEaLS 4.5 5(5% " S UghtoraBI! {40182 g

esults of a stu palin a sessrrent n cli
espesially iabouh 1(4amg/ml:o'Wse pasisibl¢ skdiume, potaskium |amddammon|um

ni ca t ud the present invention)
co%%qtquogslasrefcalqull?gpaacgégﬁr&gl "mld when there are
changes in ml|k appearance i.e. increase in somatic

cell count with or wthout fl a_kes or clots, but the
Megidreing andgnetakicaahmayrbe disedein atnaolar matie of feone 1B dest2:8,

proghrig P EBRIGL RO TN IR iR h St 0 N o
no systemc antibiotic therapy is required. The

The additives used may be any of those which are permitted under the drug
licensing laws and known from the prior art, but exemplary mentioned additives
may be buffers, solubilisers, gelling agents, viscosity enhancers, preservatives,
oils, antioxidants, emulsifiers, foam forming agents, isotonic agents, a propellant
gas and/or thickeners. Other suitable additives are for example citric acid,
lecithin, gluconic acid, tartaric acid, phosphoric acid, and EDTA or the alkali
metal salts thereof, preferably tartaric acid and EDTA or the alkali metal salts

thereof, particularly disodium EDTA.

In an aqueous medium it is advantageous if the additives are selected from the
group consisting of small concentrations of solubiliser, a preservative, a buffer
substance for achieving the optimum pH range and optionally other additives.
The system may for example optionally contain a suitable gelling agent and/or
viscosity enhancer leading to a viscous aqueous solution or a hydrogel. Suitable
systems can be sterile viscous aqueous solutions or hydrogels, sterile

emulsions (e.g. oil-in-water), or sterile oily suspensions.
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el aborated nmet hod of the study on pain assessnent al so
al l ows to assignborderline cases of the nastitis
wodnerms®esynpt ons rel ated with average heart para®2005/006276
respiratory rates and rectdl tenperatures either to
noderate or mld mastitis (poster to the above paper
presented at the British Mastitis Conference (2003)).
Such definitions shall also apply for the present
i nvention. Therefore, the results of the clinica

If =t by s \RItePIidi seledted tie agditivesmaynprsterably be detedtes from one
that neloxicamis beneficial in anal gesic therap % of
or fore ods, PRRISF BrQse ARdiPXidRStS andiapignalane phanare daickengrs. It

e@t‘ ?&&@'ﬂw 58 ofl e Hdd %thSy 5?3339?%}2 a single

r eat w th dxI cam achi 6ves sting
anal gesic efficacy. The fornul ation according to the

resent invention ai n el oxj cam,or | oxi cam ,
ThE eV Peioh aunrert dRedpraBiagen il e dgpetiacipinater in
deth#-25 my/m, nore preferably 16- 23 rrg/m particul arly

preferably 18-22 mg/ M, especially 20 rrg/m It s
parti cularly preferred if the content of dissolved

[.od . Th . oxj .

s SIS e B ot B s R SRE i a6 Brinary

medifal CoEdtat, Nforl RexalTplé | p@lyémylmie@*ydwn Pbly@xyeﬂhgreneamlyoxy-
salt, one or nore vehicles and optiona one or nore

progyleine ¢eRElymepe(Rig nBolpxamer H88), emrvecpf@rqlhargbm'ﬁer lysine, castor

oil, gr%g&e\r%a yeoFf sc‘cﬁ{(gt% eal §5r’35f§ n@gé(erol ?r\SﬂBI' Ghén AR k9(§I|tol

er an or Ol resu I'n"an aquebu

polwrnsllplysroBd@ﬂe:rtecrthm eshobestatod, ’Eaﬁhymyaeerralasm PEG660 ester,
possi ble. The term, , agueous ?ﬁ/stem or i ]y syst

proml%\ealyﬁ@ monpRtearrtes Al oxydaritidsaganaied gaptor o polyoxyl-10-
e P90, LS ol o o BfaR BB pr g i
of uisddhitol,oochanmitbe tand neyitaln dPrefered erarehi phlyethyleneglycols,
polyoxyethylene-polyoxypropylene copolymers, glycofurol, polyvinylpyrrolidone,
lecithin, cholesterol, 12-hydroxystearic acid-PEG660-esters, propyleneglycol
monostearate, polyoxy-40-hydrogenated castor oil, polyoxyl-10-oleyl-ether,
polyoxyl-20-cetostearylether and polyoxyl-40-stearate. Particularly preferred are
polyethyleneglycols, glycofurol and  polyoxyethylene-polyoxypropylene-
copolymers, but especially polyethyleneglycols (e.g. Macrogol 300) and

polyoxyethylene-polyoxypropylene copolymers (e.g. Poloxamer 188).

The concentration of the solubilisers may be in the range from 20-200 mg/ml,
preferably 30-150 mg/ml, more preferably 40-130 mg/ml, most preferably 50-
120 mg/ml, especially 70-100 mg/mi.

Any preservatives known for use in the pharmaceutical field may be used, for
example, ethanol, benzoic acid and the sodium or potassium salts thereof,
sorbic acid and the sodium or potassium salts thereof, chiorobutanol, benzyl
alcohol, phenylethanol, phenylmercury nitrate, methyl, ethyl, propyl or butyl-p-
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essentially disperses the active substance, i.e. the

mel oxi cam or salt thereof, and the additives, if
w@e@semizpe such that a forrmulation is forned. TPEI/EP2005/006276

formul ati on used accordingito the present invention

may be a |iquid system such as an aqueous solution, a

hydr ogel , an enul sion such as a m croenul sion, an

oil-in-water enulsj t I I
Py EoRAREPalESor PVREOL  RECT30 nlchioRrsretile B dialkofium
chlbrrlc‘i’c,e rliﬂe@é]’ré@%r@éﬂaﬁ%ﬁ'b‘é’ﬁzorcséﬂld“éher’the sbakind oP Ioltassmm salts

understood to conpri se di sperse syst ens as
theteafe seddiciaciohandtbié rsndmmd:ra:oetasmamesaltsrﬂerecfr ehlazobetanol,

rther be a se soljd or quid system
be ’l@'}(ai %}Q&aWPB ﬂﬁﬂlﬂ”ﬁ t%ﬁgaggb\d’s R m%Yuc UtXE P-
hyo&oﬁﬁf@%oa{és Hut %ml)ﬁﬁﬁif@ﬂédj aré &tesidctdbéRLoic acid and the
nmel'oxicamis preferably used in the formof a salt.

sodiwe @k potassium slits theerpfasediciasll epdithe gndivaner potassium

sall R PR SRR, Ty henent' oned the

nmel oxi cam megl um ne salt. The megl um ne concentration

may be from12.5 to 16.5 pr ef er abl f6
Th%gsvmentrﬁiioe qftee pregaryative QBO l5may o in th%g@nge rom 100-200
RhED ?%@Hd%éﬂo%%dmém it Preanty aBeut 139 The
| assi um I'um conc trat| ons

are cal cul at ed accord| ngly. I\/legl um ne and mel oxi cam
d|n rmlar rati o om 9: 8 t

Theyrdarseaegonn O B! RISSeatys: beacae Aot adgedis sdium or
potﬁfé"ghf;g%ﬁﬁHe?%@ff sofbiSaciingnd il sbdiam 88 p6tasBiInPSald Yhereof,

are permtted under the drug |icensing
chlbmbsitanad, kermyh afaohel, tphenylathancly phemalt mekrespl ang p-chloro-m-

refSl Tiatgoadante. ape cha g Seath bl pefredbly V3 Jagrml. more

preferably 3-5 mg/ml.

The concentration of the preservatives benzalkonium chloride, phenylmercury-
nitrate and methyl, ethyl, propyl or butyl-p-hydroxybenozates may be in the
range from 0.01-4 mg/ml, preferably 0.02-3 mg/ml, more preferably 0.1-0.5

mg/ml.

It may be advantageous if the formulation containing an aqueous medium
according to the invention has a pH value in the alkaline range. Then, the pH
value may be adjusted in the range from about 8 to about 10, preferably from
about 8.5 to about 9, more preferably a pH from about 8.7 to about 8.9,
particularly about 8.8. However, also a pH value in the acidic range may be
possible but an alkaline pH range is particularly preferred. In the more alkaline
region the meloxicam containing formulation tends preferably to be a true
aqueous solution whereas in the more acidic region it tends rather to be a

suspension.
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oils, antioxidants, enmulsifiers, foamformng agents,

i sotonic agents, a propellant gas and/or thickeners.
wordvenomsus t abl e additives are for exanpl e citrPCI/aR2005/006276

| ecithin, gluconic acid, tastaric acid, phosphoric

acid, and EDTA or the alkali netal salts thereof,

preferably tartaric acid and EDTA or the al kali netal

salts thereof, particul rI sodlu EDTA.
TharginBuinarbu sy stons U4g0 Rt AGUSYR 3 PH; Yalua f Foipeabayted to

ab&ﬁ'ﬁﬁ%& i, G0t EQ&ET@%&%‘% Aiktee 8f g§eMe and HCI a mixture

conce ations o l'iser, a preseéervative,
of giyclﬁerargijbedlan'cbydroxldacmleﬂomgarlmté\eomdlumwam-lppéaﬁgwm salts
pti.qnal her. add| iLves
thofbit it Ry of sty ey Avdrod6S inniadel 3R Mgl acid. &
ml)@uﬁ@/ ef putaxeRih tnyd%ﬁ@ﬂﬁﬁfhdléiécbﬁtg sb8iutn Wydesxide dBlgIOHSOr a
solution or a aﬂrj‘?iggluiﬁ Sui tabl e systens can be

mixdurer of glutarg@oagd rsateutGlyeiseon Mixtureged glycine and HCI
an@ errﬁn% Irgrn@l_ ﬁﬁﬂ?e/é lgmsglg{jrdxmev‘%b ton oédspt%ﬁgllkl §iyehkY are

an OI Yy emi1s select

pamddletly‘peefemya_ preferably be selected fromone or nore
oils, one or nore antioxidants and optionally one or
nore thickeners. It is a matter of course that al so

Thé?t&ﬁ{c fetioh V@fs KLY R r PSR ces G tfr‘oYr?S4 ke B8 mg/ml,
P

resen nthe or nu t|on W | scri bed
prelfmablyﬁacbméito 20 dey/ml,| morkspreferabiyi frczreraston‘e@/ mgémlised any
known sol ubiliser suitable in the veterinary nedi cal
sector, for exanple polyethyl eneglycols,

Th@ebbf@ewétmﬁl SMRe RAMADHIRRIMBAGOIFRPAbIE i 8. EBTH, citric acid,
pol oxamer 188), glycofurol, arginine, | ysi ne, castor

lecithih, gkyclopyzl mgat;tlauc acisand: phosphmsioyadd pathke sgits thareef may
) . . A .
be i dfe Bhoe SR 2 92 BigrerBly CBLe Mg, ARRE preferably

0.59Z hiy/MEPRESwreferably 0.6-1.5 mg/ml, and in particular 0.7-1.0 mg/ml.

One preferred formulation of the invention contains, in addition to the
meglumine or sodium salt of the meloxicam, polyethyleneglycols, glycofurol
and/or  polyoxyethylene-polyoxypropylene  copolymers, but particularly
polyethyleneglycols (e.g. Macrogol 300) and/or polyoxyethylene-
polyoxypropylene copolymers (e.g. Poloxamer 188) as solubiliser, ethanol,
benzoic acid and the sodium or potassium salts thereof or sorbic acid and the
sodium or potassium salts thereof, but particularly ethanol, as preservative, and
glycine, a mixture of glycine/HCI or a mixture of glycine/sodium hydroxide
solution, but preferably glycine, as buffer and optionally disodium EDTA as an

additional additive.

In the formulation according to the invention, meloxicam and the other additives,
particularly disodium EDTA, may be present in a weight ratio of from 25:1 to
15:1, preferably from 24:1 to 16:1, preferably from 23:1 to 17:1, more preferably
from 22:1 to 18:1, most preferably from 21:1 to 19:1, in particular about 20:1.
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propyl enegl ycol nonostearate, pol yoxy-40-hydrogenated
castor oil, polyoxyl-10- ol eyl -ether,
w@adogoooghe 20- cet ost ear yl et her and pol yoxyl - 40- B¢ BEPADE006276
or a mxture of sorbitol, mannitol and xylitol.
Preferred are pol yet hyl enegl ycol s,
pol yoxyet hyl ene- pol yoxypr opyl ene copol yners,
gl ycof urol, polyvinyl pyrrolidone, |ecithin,
chol esterol, 12-hydroxystearic aci d- PEG60-esters,

ro
In @aSQI(Y}J §2§FW #yox;tﬁ@ o?&ﬁ?ntg réoé%/ 691“’@’%99@%@b§énces
knagyan Yroxy Ithé@rmtaﬁsf@aﬂw ptdparatarrdob@hynngtemmaiﬂ esucht as, for
exag’ﬁl , tgl,)%é%pkglgngﬁseflr? rp%?t(ljc egre elogO %?tton Sleene ‘ groundnut oil, maize

oil, H%B)Sgéé/ to"]}"s@@&m@%l}’%ﬂpéd%%y bFPnSPW%@FRfe% opkﬁoderate chain

ecl a pol yet hyl enegl ycol s (e. g.” Macrogol 300) and
lengthl, yscgcyfmdilphetmi pedoro il r opysbpr(mydmpmtgtmr-pamtaje or mineral

o3y e S, R O SpaF B4 A% o

veg@aﬂlé%llm{)étﬁﬁh adebm $8&f 61, FelsimEoill JRdraranut oi‘rDSt
preferably 50- 120 ng/m, especially 70-100 ng/m . Any
preservatives known for use in the pharmaceuti cal

Th%kﬁlltlgﬁiggﬁtsbﬁséﬁw oﬂgfsralssgef?ﬁ%%{ tbgt%‘@peglf t 93%8 faaﬁfé Qlaown

odrum or PLa sor I'C acl
fromndthbhepﬁo?dlahm Oprem’abtysimaitﬁd)usatpﬂreﬁmbpherol (vitamin E),

chl or obut anol , bhenz al cohol anol ,
butyihwdrxvalens (BT ) a%/ @utywﬁmyan&q?fy(é&elp& bpyl or
but yl - phydr oxybenzoat es, phenol, mcresol,

p- chl or o-m cresol or benzal koni um chl ori de. Preferred
Thanseetfhthickenebs likeiecg.aaluchimioth mwost&arate drydpegensated wastor

o Qo kERl eT A A B 2 om

phenyl et hanol and net hyl, ethyl, propyl or butyl
phydr oxybenzoates, but particul ar| y preferred are
Emadditiers| maydmmr@sent; il dgairedhd he preferred emulsifiers used, apart

from the emulsifiers known from the prior art, include polyoxyethylene

derivatives of castor oil or polyoxyethylene alkylethers.

If the application form selected requires a foam-forming agent, it may be used
any of those which are permitted under the drug licensing laws and known from
the prior art, preferably polyoxyethylene sorbitanesters of various fatty acids

(polysorbates).

Suitable propellant gases which may be used are all those which are licensed
for use in the medical field and those which are known from the prior art, e.g.
CO,, N;O, N,, propane/butane mixtures, isobutane, chloropentafluoroethane
(CCIF,-CF3), octafluorocyclobutane (C4Fs).
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sodi um or potassiumsalts thereof, sorbic acid and the
sodi um or potassiumsalts thereof, but especially
we@bdanaizos The concentrati on of the preservati VBCEEPBND006276
may be in the range from 109-200 ng/ m, preferably
120-180 ng/ M, nore preferably about 150 ng/m . The
concentration of the preservatives benzoic acid and
the sodium or potassiumsalts thereof, sorbic acid and
It is Aanaiteli efractirse thai sl ganesallvt ysachadditiyes knpwn stngt 26egipted for

| .. , | et h I I - I
oA ARl B et PSS oriASAP by e presen:
inveBtidA in theafstaplmpubtsl0 mg/ m, nore preferably 3-5

ng/ M. The concentration of the preservatives

benzal koni um chl ori de, phenyl nercurynitrate and
I Vi - D= A 0 . .

D paSSd SRR 0, By YroBalbichony 8k gy pecica
composition will enowr ekeillastrated. Hy thes Exgmples. |Howayehét is expressly

advant ageouys f the fornulatjo ontainin n.aqueops
poipiast o ek HrelFigmplis e MRl spleas an ihiggton qnd shouid
notl Bredfdéd BS ré@NBhg tHiBRvertith. PH val ue may be adj usted

in the range from about 8 to about 10, preferably from

about 8.5 to about 9, nore preferably a pH from about
8.7 to about 8.9, particularly about 8.8. However,
also a pH value in the acidic range nay be possible

EXQ#@IQ al kaline pHrange is particularly preferred. In
e nore al kaline region the nel oxi cam cont ai ni ng

formul ation tends preferably to be a true aqueous

| Lt .  di o |
in {12 b BREGBRed 7 NS 1 bEcI BN e ¥BASon were
prepared for intramammary use (in accordance with the requirements of Ph.
Eur.) containing meloxicam or meloxicam salt in an aqueous or oily system. The

formulations are listed in the following tables 1 to 3.

Example 1:
Formulation 1 of the invention was prepared in form of an injector solution.

Table 1

ingredient g/100 ml
Meloxicam 0.500
Meglumine 0.3125
Glycofurol 10.000
Poloxamer 188 5.000
Ethanol 15.000
Sodium chloride . 0.600
Glycine 0.500
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suspensi on. Ther ef or e,

the buffer systemused to

achi eve a pH value of fromabout 8 to about 10 may be,

wo ecocexasopl e, gl yci ne,

m xture of glycine and soditam hydr oxi de sol uti on,

the sodi um and pot assi um sal

a mxture of glycine aneCHEP2008006276

and

ts thereof, a m xture of

pot assi um hydrogen phthal ate and hydrochloric acid, a

m xt ure of pot assium h\/drrm

n phthalate and sodium

Soﬂrym b)(ﬁir@él@ol ution or a i X X1

@lsetQ)gngnJH 8rfic acid and

LTSRS, o ncl sadt ot

%‘?gQPg}e\ bl me—and—HCH—and—=a

sol uti on,

gl yci ne/ sodi um hy

especially glycine,
concentration of the buffer
to 50 ng/m,

are partlcul arly preferred. The

substances may be from 4

preferably from5 to 20 ng/m, nore
Eﬁg?ably from8 to 10 ng/m .
her additives nentioned above, i.e.

The concentrati on of
EDTA, citric

Fomauldtioh @aiftthe invention avdscpreparkd indotmiof @andnjedtarrsdlution.
phosphoric acid or the salts thereof may be in the

range fromO0.2-3 ng/ n,
preferably 0.5-2 ng/n

ng/ m,

for mul ati on of the invention cont ai ns,

oditm o al

"wlﬁ
and in particular O. ¢

preferably 0.3-2.5 ng/m, nore

eferably 0.6-1 .5
1 .0 nmg/m. One preferred
in addition to

3I UIII IILo \JI \J\Jul UuriT ol

'"qLcFSﬁ!Fé‘c‘ihyl enegl ycol s, gl ycof

oo o7 oo

MeRS)iddiyet nyl ene- pol yoxypr op)
particularly polyethyl eneql

b e0e copol ymers, but
cols (e.g. Macrogol 300)

Meghm'uoe poI yoxyet hyl enepol yo
GC‘ C‘f\l

[alVial

g @napyl ene copol ymer s

||n| |1 cnr Py | hoanzaot o
et ||u.||U| — B EeRZo0+H€

T/RTATTeT

o | mar 1990
G'ﬁ’@f‘ﬁobnd pot a$

Z(i)Qpp;:al,ts t her eof or

.I.UU/
t he sodi um or
Polg) éﬁ'le? %@I 0 and the sodi um
ut partl cularly ethanol, aj

§ oppt asstum salts ther eor,
5 preservative, and

Carboxymethylcellulose Sodium 5.000

Ethanol 15.000

Sodium chloride 0.600

Glycine 0.500 _
Sodium hydroxide g.s. to give pH 8.7
Water for injection ad 100 ml

Example 3:

Formulation 3 of the invention was prepared in form of an oily suspension.

Table 3
ingredient g/100 ml
Meloxicam 2.000
Aluminium monostearate 2.000
Alpha Tocopherol 0.050




glycine, a mxture of glycine/HCI or a m xture of

gl yci ne/ sodi um hydr oxi de sol uti on, but preferably
wogloyaeonme as buffer and optionally di sodi um EDTA/ERR0@006276

additional additive. In the formul ati on according to

the i nvention, neloxicamand the other additives,

particul arly di sodi um EDTA, may be present in a weight

Se'fé{ﬂg’oﬁ’f from25-1t—to—15-1 ?5|1t?fp.cri'fflbi y—from24—1—to—

preferably from23:1 nore preferably

from?22:1 to 18:1 , nost preferably from2 1:1 to 19:1
, In particular about 20:1 .In the oily system
suitable oily conponents are any of the active
r,0 ri I : : :
i SETAPRARS E5AMGS L0 B 160 B6nd SEcbfind 5 o, pyign were
prefeged db erabior paréntapasé icobtaiiing endoxicant onnete@dcanml salt. The
roundnut ojl, maize oil, rapeseed oil, sesanme oil and
forg'gﬁglqﬂq aredisted ﬁ”éh9§@MMEQ taflegdderdat e chain | ength,
e.g. fractionated coconut oil, or isopropylnyristate,
-palmtate or mneral oils or ethyloleate or m xtures
thereof. Preferred oils may be selected from vegetabl e
oils, such as corn seed oil, sesanme oil, and peanut
oil. The antioxidants used in oily systens may be any
of the antioxidants known fromthe prior art,
preferably sesanol, al pha-tocopherol (vitam n E)
but yl hydr oxyt ol uene (BHT) or butyl hydroxyani sol e
(BELA). The use of thickeners |like e.g. alumnium
nonost ear ate, hydrogenated castor oil, carboxynethyl
cellul ose or salts thereof can be suitable as well.
Emul sifiers may be present, if desired. The preferred
enul sifiers used, apart fromthe enulsifiers known
fromthe prior art, include pol yoxyethyl ene
derivatives of castor oil or polyoxyethyl ene
al kyl et hers.
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If the application formselected requires a

foamform ng agent, it may be used any of those which
wa@e@epearsns tt ed under the drug licensing | aws apd/EPmws 006276

fromthe prior art, preferably pol yoxyethyl ene

sorbi tanesters of various fatty acids (polysorbates).

Sui tabl e propell ant gases which may be used are al

those which are licensed for use in the nedical field

and those which are known fromthe prior art, e.g.

CO2, N20O N2z, propane/buT%@? glxtures, I sobut ane,

chloropentafluoroethane ( % CF3)

oct af  uorocycl obutane (C Fe). is a mtter of course

for pharmaceut | : in the

formotat fle present [nvention tx VEYTEY
Equ%ous [ i e l(a )

anount s. ased fornmul ations for th

Meloxigami ati on of a veterinary pedical conposi20i®n wil |
Meghahnigs| y poi nted out that the Exarrpl es aré4r91tended

Mag’?gﬁl§9 s—am T tustTatTon angshoutd—Tot fﬂj guar ded

icting the invention] Exanples In

PoloRamewigg Exanpl es 1 to 3 fofnulations acc&odd ng to

the invention were prepared for int rnrmrmnr\/ use (in

Ethapebr dance wi th the requi renpnts of Ph. Eut90.0

GI LaUIél Cll ||| ||g ||r:| U)\I CdallT Ul llb'l U | Cdlll bcll t I T ﬁoquCUUb
Y6"%i 1y system The fornulat|ons are listed”’n the

EDﬂ'ALNgvvl ng tables 1 to 3. Exapple 1: Formulaiipon 1 of

e invention was prepared ih formof an injector
1Msi'd>(|3Ut|on q.s. ad pH 8.8
1M NaOH g.s.ad pH 8.8
Water for injections ad 1000 mL

Legend: ' obtainable from Brenntag, Plochingen, Germany; and

2 obtainable from C.H. Erbsloeh, Krefeld, Germany

Method:

20 g of meloxicam are dissolved in 500 mL of an agueous meglumine solution
(14g/500 mL) at 90°C. The other excipients are added one after another to the
solution according to the recipe given above. A pH of 8.8 is then achieved
using 1M hydrochloric acid and 1M sodium hydroxide solution. Water is added

to the solution until a volume of 1 liter isv obtained.
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Tabl e 1Exanple 2: Fornulation 2 of the invention was

prepared in formof an injector solution. Table 2
weEz@apbsod: Formul ati on 3 of the invention waspEI/EPEN®W6276

in formof an oily suspensiidn. Table 3In the foll ow ng

Exanples 4 to 8 fornul ations according to the

i nvention were prepared for oral or parental use

cont ai ni ng nel oxi cam or mel oxi camsalt. The

formul ations are listed in the followng tables 4 to

8. Tabl e 4 Method: 20 g ofyjipd gxi cam are dissolved in

500 mM _ of an aqueous neglum ne solution (14g/500 m )

at 90Q0C. The ot her excipients are added one after

above. A _H of Example 3:2h M icAR IRIMHGM M

hydrocht T [ —and—tvsodjium nydroxi g n.
VWat er i segg‘ro%dﬁ%@ the solutipn until a egﬂﬁn‘gl{gpsl

Meldxicaimi s obt ai ned. Tabl e 5 Mefhod: 20g of m20duxi cam are

dissolved in 500 _of an agueous nmeglumne solution ——

MeghumiBg/ 500 ml ) at 900C. The| ot her exci pi ed€ are

deet—one—after—another—to te sotutiom ac gt o
PEéhgdeeci pe given above. A pHof 8.8 is theﬂﬁ%ghi eved

Polegamer 1M hydrochl oric acid of 1M sodi um hyd&oaxi de

solution WAter is added to fthe solution until a
Ethaoblune of 1 liter is obtainef. Table 6 Met ht?0.0
Glycine 5.0
EDTA-Na 1.0
1M HCI g.s.ad pH 8.8
1M NaOH g.s.ad pH 8.8
Water for injections ad 1000 mL
Method:

20g of meloxicam are dissolved in 500 mL of an aqueous meglumine solution
(12.5g/500 mL) at 90°C. The other excipients are added one after another to
the solution according to the recipe given above. A pH of 8.8 is then achieved
using 1M hydrochloric acid or 1M sodium hydroxide solution. Water is added to

the solution until a volume of 1 liter is obtained.
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259 of nel oxi cam are dissolved in 500 nL of an aqueous

megl um ne solution (17.59/500 nL) at 9Q0C. The ot her
wezmsposnt s are added one after another to thePGDEPI00D®ING6276

according to the reci pe given above. A pHof 8.8 is

then achi eved using 1M hydrochloric acid or 1M sodi um

hydr oxi de sol ution. Water is added to the sol ution

until a volume of 1 liter is obtained.Table 7 Method :

15g of nel oxi cam are dissolved in 500 m _ of an

aqueous negl um ne sol ut| del .5 g/500 n ) at 90Q0C.

The ot her excipients are a(? one after another to

the solution according to the recipe given above. A pH

of 8 8 is then achieved using 1Mhvdrochloric-acidor——

1M sodi um hydr%’!@'ﬁl?'%@l 257 Melgyicam 59"&%'% to the

Vot hot: GTPHIOMe! oxi cam ark di ssol ved T EBA%AD of

MeRRicameous meglum ne sol utiop (14g/500 n _)2560 9OOC.
The other excipients are added one after another to

Meglmenleel ution according to the recipe gi ven15%ve A pH

u Hs—t IICII a\,hl cvcd uol II:J J.IVI IIyUTUL,III U cll,l u Ul
PE?@%dI um hydr oxi de sol ution| Water is addt%orpo t he

Pol??éh‘ﬂeron_ untiT a volume of IfTiter Ts obtaispgy. The
ornul ation used according tp the invention is

Ethanbt abl e for preparing a vet °r| nary corrpos15@ Bn haV| ng

anal nacn Fa a-F-F eets nar+ 1

£ A 1
ST g ToT © TTT S, Pulll\;u!a l_y —Of LICC!.LI Ilgpllllu Clllu

GlygHWer at e mastitis cases. It |s suitable for reating

EDTFAIN s, particutarly working animals or Iafm ani nal s.
e treatnent may be qgiven_ih conjunction

1M HCI g.s.ad pH 8.8
1M NaOH g.s.ad pH 8.8
Water for injections ad 1000 mL
Method:

25g of meloxicam are dissolved in 500 mL of an aqgueous meglumine solution
(17.5g/500 mL) at 90°C. The other excipients are added one after another to
the solution according to the recipe given above. A pH of 8.8 is then achieved
using 1M hydrochloric acid or 1M sodium hydroxide solution. Water is added to

the solution until a volume of 1 liter is obtained.
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with antibiotic therapy adm nistered systematically

and/or locally. It is possibl

wanicembesosM t h a mel oxi cam fornul ati on sui t abl eP€DEP2005/006276
treating farmanimals up t@1750 kg i n weight.

e to treat large farm

It is

preferred that the pharmaceutical conposition is used

in formof a solution which i

particularly in case of parenteral

Si nce one single dose nmay be
the formul ati on accor di ngratbq

correspond to 0.2 to 1.0 ng O

preferably 0.3 to 0.8 ng/kg of
04 to Q 7

of bodywei ght,

s free fromparticles,
adm ni stration.
sufficient, the dosage of
?he i nvention shoul d
active substance per kg

mol ka of

bly 0 4 to 0 7 mylkg of
bodywei ght , paEl‘@'@nPl'%?F3‘5%@4@9&93}“@04”{9“0. 6 ny/ kg

—Uf‘—b‘O‘dy'Wﬁl ecrat ty at
bodywei gnht". %%gﬁtc;r nmul at i on

put

05 gt f
hccor di ng t%ﬂlcwenti(ﬁ\l}e)nti on

MelBxicd?e prepared using the nef

formilations known fromthe

hods of preparisny

Lterature Eor m(r-lrml e,

Meghuémappr oprl at e additi ves ma

y be added to éO5
pJal al.l Ull.

P vrma Tormi aron o1 1

IIIU I )\i Caltl
e i nvention na])ilﬁ(?)g

pO@Qgh{yrster ed 1n the formof
ter-in-ojl

Creans, Oi nt MEMmOSQ
r oil -i n-wat er emil Si ons,

Ethmobsol f oans,

hact o f

sol uti ons or

At Ay ot hanaAl

>uspensi ons foi5@k)arrpl e on

o

Ll,l\/ NUAOT 9 A\ A |

Glysi& i cul arl'y preferred are a

V\lul o, bLIIaIIUI

JI

ny EI nd of inj egpor énd

EDWﬁLﬁgtlon formurarions, €. 0.
subcut aneous needleless inje

such as 1 niracyganeous or
Ction _or injector

1MfEChul ati ons with a bl unt ne

r\fl on—or

readv—to uUse -SVF
\JMUIJ L= IO U]

pdl e for | MSaauim_h‘hBﬁ

Lnaac |n|ar\+|

———-niec
1Mf'%@@h'l ati ons

for parenteral

uvu,

alppl i cat i onq Ssﬁ@lﬁ"’ﬁési V.

ctiom. The preparation of pi cal
W %rrf%mé?étﬁﬁgs kind is well -known per se fromt eLJari or
art.
Method:

15g of meloxicam are dissolved in 500 mL of an aqueous meglumine solution
(10.5 g/500 mL) at 90°C. The other excipients are added one after another to

the solution according to the recipe given above. A pH of 8.8 is then achieved

using 1M hydrochloric acid or 1M sodium

hydroxide solution. Water is added to

the solution until a volume of 1 liter is obtained.
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Al ready known or |icensed nel oxi cam fornmnul ati ons, such
as solutions for injection avail able on the market,
woroochasuced. Due to the | ong duration of actipor/aP2005/006276
mel oxicamin cattle, preferably a single treatnent
will provide a long lasting anal gesic efficacy, which
contributes to animal wel | being. Therefore, a single
treatment such as a single shot or single dose may
provide a long |l asting reduction of the hypersensitive
states/inflamuatory hypeq?bgggla I .e. painful
conditions related to mld and noderate mastitis
cases. A single adn1n|strat|on of the veterlnary

+ h
nedi-cal hnm-\ncn tHon—+Ss—p L eRt er—the

treatment of akXamplgd; 07@"@5!‘5‘“&‘1“@89% in

pdr[lCUIé hﬁ) r?é:H{C[IO!’] or Togal |m|am'mﬁ uFﬁrggns In
e

t he affect quarter i.e. reduction of swel

l——{nornal
Meglymipec cel | counts) and shpul d be under st g&j in that

Melogitaess, heat, pain and restpre nornmal fun0ilns

| m | |( nLnrhlr\fl on ﬁnrrh nnrl \l\l +h h rlt:r\r aaoa nf the

CIITC

PE%g‘oﬁ.llb‘lll Wt one dose of —the form aﬁon15 gucevtne
bove nentioned local inflanpatory signs and restores

Pologarmer behavi oural responses|to pain stinmub0.0f ast,
efficacious and long lastingl The regquire

C(bllpfarmé‘cfﬁi@e subst ance cont aj ni ng f or mul atl%ﬂ i ncl udes

Ater—aHa—snett—votunmes—or—panmounts—to be

Glyg% nistered, the possibility of weight-rel a?ed dosage

EDRAANABXI mum possi bl e flexibi|ity 1n the numpgr of

actuation processes per treafnent unit Accordinal v

1M|I1h(]3|ect| on voI umes of 50 m per actuati dh$: adpHZBnpl e,

TMEARH: bed  n DE 100 10123 A L & stori 1EosH BTTOR may

Waklsr 16F ﬁ%@t@hged under aseptic| condi tions ggHeo@meterile

cartridge which is then inserted in the netering

Method:

20 g of meloxicam are dissolved in 500 mL of an aqueous meglumine solution
(149/500 mL) at 90°C. The other excipients are added one after another to the
solution according to the recipe given above. A pH of 8.8 is then achieved
using 1M hydrochloric acid or 1M sodium hydroxide solution. Water is added to

the solution until a volume of 1 liter is obtained.

The formulation used according to the invention is suitable for preparing a
veterinary composition having analgesic effects, particularly for treating mild
and moderate mastitis cases. It is suitable for treating mammals, particularly
working animals or farm animals. The treatment may be given in conjunction
with antibiotic therapy administered systematically and/or locally. It is possible
to treat large farm animals with a meloxicam formulation suitable for treating

farm animals up to 750 kg in weight. It is preferred that the pharmaceutical
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system The formul ati on used according to the present

i nvention makes it possible for the ani mal keeper
weewseb30d 0 adm ni ster the sterile formul ati onP¢ DEPI65/006276

animal. The fornmnul ati on of 28he present invention is

preferably prepared for adm nistration by parenteral

or intramanmary route. Therefore, the fornulation may

be adm ni stered system cal.ly throu t he parenteral ..
CoMBARBON S 5o LR B SRR i Bdrast EomTPaRiGies; Begicularly
in %}set(h’tha?@ 15041 RImihistrdBiynbe admini stered locally

throu t

e Intramammary route, i.e. the active
substance is applied directly on or into the affected

.site (udder). Preferably usg.is de of _an injection . .
Sirkr POPaCIGIE WiSeh eV i it ts o, Pradd ol G foffuiation
ac®FRN to The invieRtibh 0shduAd Nnedradspndi fo MU.2f & abymg of active

sel ected fromthe abovenenti oned aqueous system

sulpstanee ger ykau ok dodyweightopraip@bhoP-3 & 8 anptesof kadyweight,

e B BITR DT AR o Boalh B B ety 0.4 o
0.60mgAg officalyiWeightdespecialiyt Abdut®. 5 eigrkd of bodyweight

present in a casing, reservoir, phiole,syringe or tube
or the Iike, which may be di sposabl e and provi ded for

THE (ARG oS4 o HESVb o HRERRA Ulhrmotpoc
of ofrepatingméormeulatiasp! krean offomasthec fiteratire. oard example, the

distribution in the tar organ .t ther. with .
appiserielaatdivas @yt 94eH ord aWieyicaineiouicAn Sk Brenaration.
preferably selected fromthe above-nentioned oily or

aqueous system The usual shelf-life of the o _
Thé anelokisaimo nonthireng dpemilation of Hsinveptior maay hecadmipistered in

the form of creams, ointments, lotions, gels, water-in-oil or oil-in-water
emulsions, aerosol foams, solutions or suspensions for example on the basis of
water, ethanol or a mixture thereof. Particularly preferred are any kind of injector
and injection formulations, e.g. such as intracutaneous or subcutaneous
needleless injection or injector formulations with a blunt needle for
intramammary injection or ready to use syringes, or injection formulations for
parenteral application, such as iwv. or im. injection. The preparation of

pharmaceutical forms of this kind is well-known per se from the prior art.

Already known or licensed meloxicam formulations, such as solutions for
injection available on the market, may be used. Due to the long duration of
action of meloxicam in cattle, preferably a single treatment will provide a long
lasting analgesic efficacy, which contributes to animal wellbeing. Therefore, a
single treatment such as a single shot or single dose may provide a long lasting
reduction of the hypersensitive states/inflammatory hyperalgesia i.e. painful
conditions related to mild and moderate mastitis cases. A single administration
of the veterinary medical composition is preferably sufficient for the treatment of

an inflammatory painful disease, in particularly reduction of local inflammatory
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nore at anbient tenperature. The shelf-life of the

formulation in the seal ed original packagi ng my be up
wo gooen@3ed several nmonths or nore. The fornmul aC¢DRP28F006276

found to be stable even whes subjected to the process

of final sterilisation. The advantages of the present

i nvention are manif ol d' A new nethod for the

assessme ai nf ul Bdl {i on i n food rodu

: . of
SigRR nihS S ELAGERE! 1 JoRUPon 6 BHENPO. At hpin and
resi(%%@/d’lﬁ’ﬂ gfg‘ibéi'éﬂg glhéltrﬁalrfﬂﬁﬁ deho \ﬁisiéltﬁ %gm%bﬁéédg{g@rgo%créés% 8f the
sombfic calt yoohtsirpamndk shauidarelusderstaadsinrtbatitreatragntonmith one dose

of s it todioBs dBe catcbRgmeatinat okl oA afory signs and

restbriesGRfidhal PBRadbataeessoriekastpdis stmef fustd effRagiktidrand long
very quickly. A single adnmnistration has a |ong

lastingt i ng effect over several days resulting in a
tremendous i nprovenent of the wellbeing of the ill
ani mal s whereas a potent and rapid alleviation of pain
Thé sregjuiremitls ilfposetioba, ahhactiel eubstamckoconadting nformiylation
be used for the treatnent of mld and nodera o
mchaéiﬁsl intes aliaswmall yalmeseat AeuNtsigke @@nawszﬁrfagdhev@oss'b"'ty

of 1 t'r@ﬁa@%@%c{%@}écéh@%gimﬂuﬁﬁsﬁgﬁ %I‘ﬁgngaﬁ% number of

Cia I anmat or noder at e
actuaﬂd)m tprecesaes perteedtment aunityAcoordh'rgiml mjectlan e/@lurﬁesz of 50 ul
t her kno NSAI Ds whi ch are onIy
pef BRIl Ky, SKRTRICSt SPCACCHICAIN: B8 e & o ntE PURPES: a5

deé@rltﬂ;dofn ﬁi@"ﬂ)@t BB 1 5 EARE Ssollifort ?né)h%r trghdfBRed under
weak anal gesic efficacy and/or due to tHhHe short
asepticacordtitiats imte acstefilebedartridgeowhishris then inserted in the metering

system.

The formulation used according to the present invention makes it possible for
the animal keeper himself to administer the sterile formulation to the animal.
The formulation of the present invention is preferably prepared for
administration by parenteral or intramammary route. Therefore, the formulation
may be administered systemically through the parenteral route, i.e. the active
substance occurs in the blood of the animal or it may be administered locally
through the intramammary route, i.e. the active substance is applied directly on

or into the affected site (udder).

Preferably use is made of an injection formulation which is known per se by the
skilled person. The injection formulation is preferably selected from the above-

mentioned aqueous system.

Preferably used are also injector formulations. An injector comprises means
which allow to inject the formulation intramammary, i.e. through the streak canal

into the udder, with the formulation being present in a casing, reservoir, phiole,



10

15

20

25

30

The experinmental findings described hereinafter

provi de cl ear evidence of successful treatnent of pain
w@toosmaso@t e or mild mastitis in mammal s by t hBCT/ER2003/006276

the mel oxi cam fornul ation @ the present invention.

The invention described will now be illustrated by the

Exanpl es which foll ow vari ous other enbodi nents and

wi |l beconme apparent to the skilled person from

the |
syrdesehtubsperiine: i Mdrich maelye disnosaple @3gpeavided for a single-
Q : : 0
us ot LS by SO IR 8 oAXUABR2GhemhG el or 2 blunt
needigalHizsdfoan ofdstramammaryt dyplicatiemmaynactiieeenal gsod distribution
) anpl e 1 describ t he, nmet hod validatjon for, th -
in (B4 HaFdetap R0y 1oSP BRI 9 Hygense el ey pERVibh Lageiniector
formftiationt |49 é‘l‘@l%g%n@@féc?é@?rohi) tRS SDYelMEntitife P bilR dradifeous
of cl I ni caf and 1 aboratory paranmeters in assessing
sygleim in dairy cows with mld and noderate clinical

mastitis. Exanple 2 describes a field study which has
been conducted to show the [ ong | asting anal gesic as

ThéRlsuapshailife bhiHeformubitiorebftécaseniag i abYutreboiat ¥8eks or
formulation in cows with mld and noderate nmastitis

mose ssambientgeeperaturerhEheeahedfdife Afi that fosmulatiogi in the sealed
dairy o . fate clip otit]

orgifel peReGinY a1 B G CRIRAE! B Pebidrl HonRObE inbre. The

formildtmmebe foumetb bé aitable evehevhayslbjectzd tof the process of final

i nfl ammatory hyperalgesia in dairy cows.
sterilisation. y hyp g y

The advantages of the present invention are manifold:

A new method for the assessment of painful conditions in food producing
animals has made it possible to treat cows suffering from mild to moderate
mastitis cases. A clinical field study based on said method shows the analgesic
efficacy of meloxicam and confirms results which indicate that a single
treatment with meloxicam formulation achieves a long lasting analgesic efficacy.
The analgesic effect is observed to occur very quickly. A single administration
has a long lasting effect over several days resulting in a tremendous
improvement of the wellbeing of the ill animals whereas a potent and rapid

alleviation of pain is observed.

Therefore, the meloxicam formulation may be used for the treatment of mild and
moderate mastitis cases. The treatment leads to an effective long lasting
reduction of a hypersensitive state associated with inflammatory pain in mild

and moderate mastitis cases, particularly in chronic states.

The other known NSAIDs which are only capable to be parenterally
administered may not be used in (chronic) mild or moderate mastitis cases due

to their either weak analgesic efficacy and/or due to the short duration of action
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Dairy cows were examned clinically and m |k sanples
were collected for bacteriological culture and quality
wapakypesss on the day of diagnosis. The di st ancEChEPWe®M6276
t he hocks was neasured as aeéproxy indicator of altered
cow stance. Response thresholds to nmechanical stinuli
wer e neasured on each hind linb using a nodification
of the nethod described by Nolan and ot hers (Nol an,
of WlOWLﬁ/hwﬁon A, Mrris, R and Waterman, A., 1987,
"Techni ques for conparison of thermal and rrechani cal
noci ceptive stinmuli in the sheep”, J. Pharnacol.
Thé/edipetineritdl findird®- 4escribedi Hembinditer | provide olwfv\a\yidence of

o aLPE RO SR ol By e

use%“ g%' Me‘o%’czcmliz ?&hﬂn%ﬁetgw sacswa aafggéhtqméﬁtfbﬂl mastitis

no normal cows were
st udi ed. The bacteri ol og| cal results shovved t hat

Escher.i chija c s i sal at.ed 0
ThefitsDot e et pioned e LGSl biidrs, Smpies. whjsh, follow
varidhs%thdr eafbRRlimEntsCald willnsbcoma! BFbél%nt &s feIskiRsd person from
16% and 18% of cases, respective The hock- hoc

thecpresamicspesificatiop nHawexer, iths @xRpess YdWlﬂtﬁde‘PH;tethakﬂ@ Examples

L L Y L S T

regafded herestyictigg B iaventi@ct al tenperatures of cows W|th
nmoderate mastitis were higher (p<0.001 ) than cows
wth mld mastitis, and normal animals. The i ndividual

Exﬂﬁ%?r sorratl C ceII count (1 QSCC) and protein content

| k of normal animals were | ower conpared to
cows with n‘B.StItIS (both mld and noderate cases;

Ex$rﬁpp§goﬁagie%‘q{ | l aﬁiéﬁcgcac%)t |tgggfform <l—<3 \Arﬁgchhangga?r device
measuring hypersensitivity in cows. This study was undertaken to assess the
use of a range of clinical and laboratory parameters in assessing pain in dairy

cows with mild and moderate clinical mastitis.

Example 2 describes a field study which has been conducted to show the long
lasting analgesic as well as anti-inflammatory efficacy of a 2% meloxicam

formulation in cows with mild and moderate mastitis cases.

Example 1:
- The method validation —

Pain in dairy cows with mild and moderate clinical mastitis was assessed using
the characterisation of peripheral inflammatory mediators in the regulation of

inflammatory hyperalgesia in dairy cows.

Dairy cows were examined clinically and milk samples were collected for

bacteriological culture and quality analyses, on the day of diagnosis.
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with mastitis (both mld and noderate; p<0.001 ) . The

results suggest that cows with mld and noderate
wWoR®biobi3ss exhi bit mechani cal hyperal gesi a, i ndPCHEP20g5/006276

altered pain processing as2a consequence of the

i nfl ammat ory di sease. These results indicate that

techni ques can be used to nonitor pain indirectly in

cattle with mld and noderate mastitis. Furthernore,

the response to anal gesic treatnents can be assessed

T b bRl B s mrsaed T plofh Piigfor of atered

cow MthAc&Respoase Miipehsristd invédhanidal dginiyli easme miebBured on
clinical mastitis Recognition, alleviatjon and control

eag hind Hmhysing asmogificatienqf thet eedhiad, eﬁ@”@% y Nolan and
f n £ oo i ng I's y £0
ot pAfiany A7 IR B MOTR R, ¥R Wilefon £ T087,
“Tdconanmesfor gmmparismcoﬁatlmﬂmal tdmdchenhaalbahastlceptwe stimuli in
stit r S gtoroutlne
n‘g F?g\élﬁthapﬁh ﬂ§ ry anti biotic
dr ugs. A prepar ation wit hout corticosteroid was
sel ect ed, cefquinonme (Cephaguard LC I ntramanmary,
KruskakWadlis BrdLong-wvayg, ANOMA teke ywere) Usacita camparefpargmeters
f ever@! 15 ho rstfor thr e treat r@nts flor each case of
rolBid and madciats, Fases ot ptis SREPodna Gl | ocat ed
randomy to one of 3 groups: Goup 1. anti bi oti cs

only; Gou : antibiotics and one dose of nelo
Ovenat éagnJ@,cFatlngoghqu wgth clinigglemastitig :(n=61 m|Id n= 56 moderate)

and 45 normal cows were studied. The bacteriological results showed that

Escherichia coli was isolated from 28%, and Streptococcus uberis from 39% of
moderate cases; while in mild cases, E. coli and S. uberis, accounted for 16%
and 18% of cases, respectively. The hock-hock distance and mechanical
threshold difference were lower in normal cows than in cows with mastitis (both
mild and moderate cases) (p<0.001). The heart rates, respiratory rates and
rectal temperatures of cows with moderate mastitis were higher (p<0.001) than
cows with mild mastitis, and normal animals. The individual quarter somatic cell
count (IQSCC) and protein content of the milk of normal animals were lower
compared to cows with mastitis (both mild and moderate cases; p<0.001) and
the lactose content of milk was higher in normal animals compared to cases
with mastitis (both mild and moderate; p<0.001).

The results suggest that cows with mild and moderate mastitis exhibit
mechanical hyperalgesia, indicating altered pain processing as a consequence
of the inflammatory disease. These resuits indicate that techniques can be used
to monitor pain indirectly in cattle with mild and moderate mastitis. Furthermore,

the response to analgesic treatments can be assessed quantitatively.
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Group 3: antibiotics and three doses of nel oxi cam on

day of diagnosis, day 0, and on days 3 and 6. Healthy
wa@aninmbmsoser e recruited as controls. Al cows PET/EP2005/006276

exam ned clinically on 6-828ccasi ons over a 45 day

period. Response thresholds to nechanical stinmuli were

nmeasured on each hind linb. General |inear nodel in
Mntab Statistical Software (Mnitab Inc.) and '
Example 2:evel nodelling in Mwi N (nultilevel factor

-Cﬂﬂ?&éigie?dré‘?ﬁ’& _for data evaluation) were used to
consi the Time effect and treatnent effect.

Treatnment had a significant effect on threshold
responses, wth cows that received antibiotics al one

Prql@'aaa/ repults 6Rithe effeets: Afrmelpxicaps %@cem@a@baywsemwty
in %5@; Wlt}ﬁeéﬁnﬁ:'aT ﬁﬁétlgge (Goup 2) or three (G oup 3)
es o

nel oxi1 ca <0.001 ) . There was .no
significant difference in cows that received one,

co red to.three dose f _nelo Ther e
ReGogTP AV and gorirongf BRI APdaTsss Tecpsmia dorgsuring
go&®@Weeltard th BdddprRRRMECANARI.| biér P00 Haﬁg dé@\)é Whh clinical mild
conpared to the day of diagnosis (P<0.0
or goodgrate anastitisc werne cstudiedp o Asgess apaip gsmaﬂedu with clinical

ma LBt nBR g, el Bootind sE 04 JREIelpnary practice,

witFEh8%hfaniinaas aplfiBiotic tdruhes Aoprepaestictl withoas kekitosteroid was
responses to nechanical stinuli. These results

seleﬁt@idcazeéqwnamehé%nhwﬁrﬂs%eHéfamaramarw émsr\@ésug Limited,
M"{é{i‘. E(gw%%}’s tﬁk/eﬂosiﬂﬁ%%{f @l{ye flh'opté Orrfgigé% 'tlte'af’rpbﬂts for each
cadeebfmiastitisi| Coves pathseinidab mastitis starendllocated randomly to one of 3
groups:
¢ Group 1: antibiotics only;

Group 2: antibiotics and one dose of meloxicam (Metacam®, Boehringer-

Ingelheim);

Group 3: antibiotics and three doses of meloxicam on day of diagnosis,

day 0, and on days 3 and 6.

e Healthy animals were recruited as controls.

All cows were examined clinically on 6-8 occasions over a 45 day period.
Response thresholds to mechanical stimuli were measured on each hind limb.
General linear model in Mintab Statistical Software (Minitab Inc.) and multi-level
modelling in MLwiN (multilevel factor analysis model for data evaluation) were

used to consider the time effect and treatment effect.

Treatment had a significant effect on threshold responses, with cows that
received antibiotics alone (Group 1) showing greater differences compared to
cows that received either one (Group 2) or three (Group 3) doses of meloxicam
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of 10-30 rrg/rrFFa4 Use of a formul atlyg% acgordlgg to )
claims 1 to 3, characterised in that a single
L NLSE! t r i ca ot "
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bothaimifdilardi srederate Ssevesity. ot rdatehb rwith adﬁe)roraclmedboses of
to_ one of the preceding clains 1 to 4,
mwci@@p\ﬁsﬁasshoavrhtcadg%teée nergal diresheld @Sﬁoﬂée% tg mgchanical
stlrf\ﬁﬁ've subst ance/ kg of bodywei ght. 6. Use of a
ormul ation according to one of the preceding clains 1
to 5, characterised in that the vehicle |s sel ect ed

from er .an a. formul
Th%%%5‘?%@”9&98?%&%ﬁn?lﬁélcap’bg&qr}@cal in @na elsgz @erapy of mild
and moderate clinical mastitis in dairy cows. Meloxicam treatment restores

normal behavioural responses to pain stimuli.

Conclusion
Single treatment with meloxicam 2% solution for injection showed long lasting
analgesic efficacy in lactating cows suffering from mild and moderate chronic

mastitis.
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characterised in that one or nore suitable additives
are present. 8. Use of a fornulation according to one
wtoobh@sps eceding clainms 1 to 7, characteri zedpdTEP1084/006276
it contains or essentially3eonsists of neloxicamsalt,
wat er, optionally one or nore additives selected from
the group consisting of buffers, solubilizers,
preservatives and optionally thickeners. 9 . Use of a
formul ati on according to one of the preceding clains 1
to 8, characterized in thaji contains or essentially
consi sts of neloxicam ne ne, water, a
pol yet hyl enegl ycol, a pol yet hyl ene- pol yoxypr opyl ene
copol ynmer, ethanol, glycine and optionally sodium
hydr oxi de or hydrochloric acid and di sodi um EDTA. 10.

1, Usgs@f oft éwﬁ@iw c%mﬁﬂ'gngnélexieam Wr thepiarprRSldtically

clains 1 to aracterized in that 1t contains or
aceepsabiei meloxicamsiadlt of ah orghpici erainorgaric drasepard giriesor more

aptiopal ly one or_ nore.antioxidants and optipnally_one _.
velyflenofd pteRallgh s Vet sl Gomipalion Redng; aiaGesic
efficBcP it thé tidatmBhesesh mdafinaatahy paihful Hiseaskar act eri sed

in that the veterinary nedical conposition is prepared

for adm nistration by parenteral or intramanmmary
2. "YE€ of a formulation according to claim 1, characterised in that the

inflammatory painful disease is mild or moderate mastitis.

3. Use of a formulation according to claim 1 or 2, characterised in that the

content of meloxicam or meloxicam salt being in a concentration of 10-30 mg/ml.

4. Use of a formulation according to claims 1 to 3, characterised in that a
single administration of the veterinary medical composition is sufficient for the

treatment of inflammatory painful diseases.

5. Use of the formulation according to one of the preceding claims 1 to 4,
which corresponds to a dosage range of from 0.2 to 1.0 mg of active

substance/kg of bodyweight.

6. Use of a formulation according to one of the preceding claims 1 to 5,

characterised in that the vehicle is selected from water and/or oil.

7. Use of a formulation according to one of the preceding claims 1 to 6,

characterised in that one or more suitable additives are present.

8. Use of a formulation according to one of the preceding claims 1 to 7,

characterized in that it contains or essentially consists of meloxicam salt, water,
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optionally one or more additives selected from the group consisting of buffers,

solubilizers, preservatives and optionally thickeners.

9. Use of a formulation according to one of the preceding claims 1 to 8,
characterized in that it contains or essentially consists of meloxicam,
meglumine, water, a polyethyleneglycol, a polyethylene-polyoxypropylene
copolymer, ethanol, glycine and optionally sodium hydroxide or hydrochloric
acid and disodium EDTA.

10. Use of a formulation according to one of the preceding claims 1 to 7,
characterized in that it contains or essentially consists of meloxicam, one or
more oils, optionally one or more antioxidants and optionally one or more

thickeners.

11. Use of a formulation according to one of the preceding claims 1 to 10,
characterised in that the veterinary medical composition is prepared for

administration by parenteral or intramammary route.



