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WO 2005/105101 PCT/EP2005/004344 Use of Meloxicam formulations in
veterinary medicine FIELD OF THE INVENTION 5 The present invention
is directed to the novel use of meloxicam formulations in veterinary
wihatlisitesiaspecially for the treatment of mastitis in food=pEeEis/n04344
animals. 10 BACKGROUND OF THE INVENTION Mastitis is one of the
most important diseases in dairy cattle and a serious cause of loss to the

estimat .
152 bil%

alone are thought to amount to US $ 1 billion. Up to 50% of all dairy cattle

FIE® BeupiEiPeiienied by mastitis. Mastitis is an inflammation of the
mammary gland and results in significant 20 losses to dairy industry due
to production decrease or increased culling rates. Mastitis-causing

Thegthagenssentm divilegitias ansagoss R hEIIRBRGRR R rasiamae
Vet\g/ith the udger %eéStg WIO%SJC us lru_rxius, ?tr ptoc ,&cus far%giacéitge,_
SRGEY LPESEBLRuST ys%g ctiae) AnFRAVIF O RERAPRR N B gERS TR g
anjnetsent in a cow's environment (coliform bacteria and streptococci other
25 than Streptococcus agalactiae, and coagulase-negative staphylococci).
Infection may be clinically obvious with severe signs of illness or
BAGKEREND G B INGNUY@NS. General clinical signs refer to
increased rectal temperature (up to high fever) and severe deterioration
in a cow's general state 30 of health (no or reduced feed intake, impaired
MagdHer ooRdRfoH)® LIBES STRRHR'Y GRerRfaln FaiRgcaiienflt R ssieus
camsitkafualty tasseciateld withitypitdlstitiamMhat g reattoas b siesatecied!

(Nﬂlﬁré%rtig}%?ésc‘%%ee{}m\ﬂg{%s%@g Poajrﬂléugairy 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 daity cattle are thought to
be affected by mastitis.

Mastitis is an inflammation of the mammary gland and results in significant
tosses 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, Steptococcus
agalactiae, and Streptococeus 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 or subclinically
with no obvious signs. General clinical signs refer to increased rectal
temperature (up to high fever) and severe deterioration in a cow’s general state
of health (no or reduced feed intake, impaired general condition). Local clinical
signs include changes in macroscopic milk quality associated with typical
inflammatory reactions of the affected quarter (red, swollen, warm and painfut).
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WO 2005/105101 PCT(EP2005/004344 2 Both clinical and subclinical
mastitis leads to reduced milk production. The extent of udder infection in
a dairy cow is usually assessed through measuring the number of

weomatigseells present in milk. 5 Antibiotics are commonly useg 85005004344
treatment and prevention of infectigns of the udder and various products

are available. Although new antibiotic presentations continue to be
Bottauricied , amintalbtelnitaicorapliliielsansl the edingeddostky iaduction. The
ex$HISPSInGly ingKing (e uispliRal o Mealmenly m?éat%ny@%%maﬂg
prophylaxis of mastitis. Antibiotics are usually administere
theRtaRRIARRAVAY ipRStIREM i Bere cases of infection, they may be
administered parenterally in addition. Intramammary preparations are
supplied in disposable single-use syringes or tubes. In order to reduce

AntiplieH B PRI 4RRA A P alend 4P doripyeating ehirfeetopsrefitye
udcﬁﬁ%ﬂ_dadaaibﬂtn)girﬁm_ unagtﬁm d&@%&%&gt@wﬁ%@%ﬁ%ﬁtﬁﬁﬁﬁb@m lions
ed | 0 Inatjon, with. antibiotics. S ¢can be agdministere
cor i R e et A A e o e A A sty are
incramsbigtic thekinyy. RPuraidgaatiemaiivgstréatnicesboental pridploytaais and
e oy gl |
proBfphBRCA AR AL RIMRPUa ALY o SRl sy
injeglig @eth dRd SREHBCESSBP tPvBERCTPRI HReIdpRYeritdordimitdstered

parBFIEkMY SHRRIVITRE piespidahiniestarspaiblikely isanpsmdndhaduididie

) @gough they have the biggest market size at the moment. 25 Recently,
SINGRE G RY U198 RIDYYIn-steroidal anti-inflammatory drugs) in mastitis
therapy, i.e. in acute clinical mastitis cases, became of great importance,

T A PSSR SR
pyretic) steroidal anti-inflammatory drugs (SAID) are well estabiished in being
used in combination with antibiotics. SAIDs can be administered systemically in
combination with parenteral and/or intramammary antibiotic therapy. For
intramammary treatment several products are available as combination
products (antibiotic and SAID). However, most of these products failed the re-
registration procedure, for example due to old data and the necessity to invest
in full development for further product supply. The steroidal injectors will likely
disappear in the future, although they have the biggest market size at the
moment.

Recently, the value of NSAIDs (non-steroidal anti-inflammatory drugs) in
mastitis therapy, i.e. in acute clinical mastitis cases, became of great
importance, because NSAIDs have no immunosuppressive effect in comparison
1o SAIDs and they show proven efficacy in reduction of inflammation {anti-
inflammatory), pain (analgesic), body temperature (anti-pyretic) and endotoxin
associated signs. Currently there are several NSAIDs commercially available for
cattle and licensed in several countries within the EU i.e. flunixin meglumine
(Finadyne® Injection, Schering-Plough Animal Health), ketoprofen (Ketofen®
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inflammatory), pain (analgesic), body temperature (anti-pyretic) and
endotoxin 30 associated signs. Currently there are several NSAIDs
commercially available for cattle and licensed in several countries within
wihedathémoflunixin meglumine (Finadynee Injection, Scherier/Riovehoss44
Animal Health), ketoprofen (Ketofen(r) WO 2005/105101
PCT/EP2005/004344 3 10%, Merial), meloxicam (Metacam(r),
10%Robkeiiuler imgekicim) dvidtsuiens nBoehdnpEiolfagbtraim|l prddatfsnareid

aci&??[ﬂﬁ%ﬁérﬁ%ﬁfﬂﬂ%r%‘?i@é%%?é%é’r?é%&é‘@@%gc%gﬁhﬁﬁ? VAPOG A, A

ava Intramammary use of t unixin 5 meglumine
(Fitzpatrick, J., Young F.J., Eckersall, D., Logue D.N., Knight C. J., Nolan,

Eird prefARh AP6 CRERIZ A0 AMLERS Ve igapaimans i flaunen atio N G Im aslitisin
Proceedings, British Mastitis Conference). Flunixin was infused
megiining diftarmich e speeiflPfeparkakGstitieRodetqaP N -a K Bigtb btic -
Nol(ﬁmméiqiﬂ@fé?'ﬁé@@;iﬁfiﬁ@idh@?ﬁi%dimmﬁfrmﬁiﬁl:fﬂuﬁhréﬁﬂﬁaid'lﬁa@hﬁs
However, the. us nixin a eneficial effect o in perception
ProcE St A AR e P L ELA2S (R 1e80 Y AEEheiary
in Eeﬁpebialtbriemme@mé&@dngméaew@ @aiantiﬁﬁﬁm@mmmemulanic
aciGRUREHY TN ALIBR NG I KaalC GNP SIRI SRR nixin
hese findings were also déscribed In literature for local administration of

hadvsnesqiicipiEgahonRRIR MBKISRLIRT ARd iReoittraansnary treatment of
maSHiRr RRRtegRRIE Aehiasiso b WaHarRe s S briioin dudlagsain,

aus: Lokale Therapie (Haut, Euter, Auge) Ungemach F.R., Kietzmann M.

Thigngofirgarea RESS sRHsesody. diiRlRtl teiBds NSAIGAlfynixin, when
adrinitiate s manllinjdeiesaviaidiide orstbeapardetivibaD ithaiteatmeftrabeal

acu astitis ¢ in lagtati . However, th Xist pri rt which
S e NS A S A g
Phamakotiggapie 2bshdiaisntendlibiutiaiiessamplelbkserb¥stiie dabrgsolation
Lol Therapie {Haut, Euter, Auge) Ungemach F.R., Kietzmann M. und

Ehinger A.M., S. 445, 2002.

Currently there is no NSAID intramarmmary injector available on the market for
the treatment of acute mastitis cases in lactating cows.

However, there exist prior art which is directed to the pharmaceutical use or the
properties of meloxicam:

EP-A-G 002 482 sh_ows,‘ inter alia, the example of a 2 % injectable solution of
meloxicam consisting of the meglumine salt of the active substance, sodium
chioride and water.

EP-A-0 845 134 discloses the pH-dependent solubility characteristics of
meloxicam and its saité, L.e. the sodium salt, the ammonium salt and the
meglumine salt, in agueous solution.



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 30 meloxicam and its salts, i.e. the sodium
salt, the ammonium salt and the meglumine salt, in aqueous solution. 4
WO 99/59634 Al describes an eye drop solution containing 0.5 %
WO 9tghoRit drh drantihes, asoriméiaai airailetitamB19/4) anth Mehorigiaxicam
solution are used in small animals, cattle and pigs. The indications are
inflammatory diseases as e.g. respiratory disease, lameness and
Furth D335 Einay. WO 3049733 dsesibes a highlk. consRRMAteASIAbIE in smat
meloxicam solution for needleless injection containing from 35 to 100
animalag/an o haissip ethmgldixinamssal arfthaneeryibresyitalie additivasriodisease,
treating respiratory diseases and inflammation in mammals. Therefore, it
lamengsangbi@etits the present invention to provide a pharmaceutical
composition for the treatment of inflammatory diseases, particularly
mastitis, especially acute cases, which overcomes the above-mentioned
FinallproRiemgsrelaiess Wit (N diss of; sowin hNeAtlaRd FHIe mers it solution for
Inventive treatment should be possible as adjunctive therapy to antibiotics
needldad/ ari asisystemimireafroant 534 MV Al Ynl Adabirdingetbradlivsi @aspeel, and one or
there is provided use of a formulation containing meloxicam or a
more gHbHardlgIeal) decdinaprens eI CaTRreel B A THIgaMEYY i StyRme!s-
base, one or more vehicles and one or more suitable additives for
preparing a veterinary medical composition for intramammary treatment
There%ié;ﬂamm%@éyc@mg dBemamilen 48 pRRie R IR BHEmposition for
INVENTION Surprisingly, it has been found that suitable meloxicam '
the tréetmerlatdnsimaynbeusdistescintpariamarisrtsidimenpofiadntecmiastiiss, which
cases in order to reduce local clinical signs of

overcomes the above-mentioned problems refated with the use of known NGSAIDs.
Furthermore, the inventive treatment should be possible as adjunctive therapy to antibiotics

and/or as systemic treatment.
SUMMARY

According to a first aspect, there is provided use of a formulation containing meloxicam or a
pharmacologically acceptable meloxicam salt of an organic or inorganic base, one or more
vehicles and one or more suitable additives for preparing a veterinary medical composition

for intramammary treatment of inflammatory diseases in mammals.



inflammation in the udder and to relief pain. Therefore, the present

invention provides the use of a formylation containing meloxicam or a

pharmacologically acceptable meloxieam salt of an organic or inorganic

‘base, one or more vehicles and one or more suitable additives for

preparing a veterinary medical composition for intramammary treatment
DESCJH%H@E%WH&!E&BW%% mammals, particularly for preparing a

veterinary medical composition for intramammary treatment of mastitis. As

already described, NSAIDs up to now known in prior art are not for WO
SurpridRE10p 101 BEHEREROHAOA LR AR AN MSEatli® may be used for

above-mentioned studies have shown that the local administration of
intranNBAIDS, eegirtihetintamammasiitinfosion icauskes an @dvessoaffebiveith signs of
. increased responsiveness to pain. Consequently, it could not be expected
inflanypigtigR droibinidifs Ang 4o religh@miRicam, may be used directly on the 5

udder or may be applied into the udder without showing the negative

effects provided by the other NSAIDs and resulting in excellent healing
ThereRifeCtRe PRitaintRadiseRbingmnaloxicam faunulatiopafdheiRigseMioxicam or a

invention leads to a decrease of the local inflammation symptoms when
pharniptrddgicetstagtaithentdotdativasel irf aryoagrerobthimenddeicsufferinge or more

from inflammatory diseﬁﬁg such as mastitis. The meloxicam formulation

vehiclgs &4, 086 BG4 it R RiSTESPA B ERE TSI AGA) tregmposition
g : 9 _ ) i ‘ 1
o i R MRS R el poriculary for
prepafiaptaivitgifarmuladion basmpognna Reahieleranser ¥ heathlsamammanys.
administration leads to an effective concentration in the target tissue,
which is achieved particularly quick. According to a preferred embodiment
the formulati ding to the present 20 invention contains meloxicam
A g SRR ST 2O RO BF S PLCES RGN (Feferably 0.5 to

30 mg/ml, more preferably 1 to 20 mg/ml, particularly
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preferably 2 to 15 mg/ml, especially preferably 3 to 8 mg/ml, especially 4
to 6 mg/ml. The most preferred concentration is 5 mg/ml. 25 The

referred quantity of meloxicam or meloxicam salt per udder quarter
‘298(9?6{?1’6‘63 the present invention is a quantity of 1 to 100 rRgT/Brefesaby4
5to 60 mg, more preferably 10 to 49 mg, particularly preferably 15 to 40

._Ing, especially preferably 20 to 40 mg, especially 25 to 35 mg. The most
I ERREITLRR By TS5 B0 ROPPRERSR Ui beve shomantislstne local

adidimististitye iSO« uagtitheangna dromaly thRRioty dhiktiesafaerse
ef%%i?ylﬁﬁ to minimiier tgeo%%t% oIf3 éhe ;;iharmaczytical WO 2005/105101

0057604344 "B RG YRFUitR PRIP 1SRG MR m hsiHisBak e
expeetaskibaicans ob tteiiSADs Uatiosiosiedrin, they tesestindeation chahe

tain i it] | X salt, qne or more
g A RE e B ol . el e
Previdehbifieatbee NEREs @ad copditioty inmexcelient baalngmifsetected
from water and/or oil to result in an aqueous or oily system; intermediate
stems are alsg possible. The term "aqueous or oily system" according

AR

Uk BRISKGA HyalieR Rkda preSanLiRYaRipAeaHmto

a veielesis detivedotraninttatemation. sisptorabislecaNiaistiedingpEzigedHe
1edi r.cagrj ich essentially disperses the active
o e S D S MR R{ioe suen o
m@@iﬁméﬁi‘mmmm wm@ammumam@mmmigmm @xhibits a
Io8IJEAGShnARAEUIS WS AR AIE TR A QICIRNRISE SIKIZion
or a water-in-oil 15 emulsion, or a suspension or the’like. Tn'the frame of
regictinr &l erkrnnray atee b e diiameminivrmeriaitisoe understood to

comprise dispersed systems as well as true solutions and

The meloxicam containing formulation has a good focal tolerance. The
inframammary administration leads to an effective concentration in the target
tissue, which is achieved particularly quick.

According to a preferred embodiment the formulation accdrding to the present
invention contains meloxicam or meloxicam salt in a concentration of 0,1 to 50
mg/mi, preferably 0.5 to 30 mg/ml, more preferably 1 to 20 mg/ml, particularly
preferably 2 to 15 mg/ml, especially preferably 3 to 8 mg/ml, especially 4 o 6
mg/ml. The most preferred concentration is 5 mg/ml.

The preferred quantity of meloxicam or meloxicam salt per udder quarter
according to the present invention is a quantity of 1 to 100 mg, preferably 5 to
60 mg, more preferably 10 to 40 mg, pariicularly preferably 15 to 40 mg,
especially preferably 20 to 40 mg, especially 25 to 35 mg. The most preferred
quantity is 30 mg.

Therefore, the active substance is administered in a low quantity ranging from 1
to 50 mg. It is therefore possible to minimise the use of the pharmaceutical
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intermediate states. 20 If an aqueous system is selected the meloxicam is
used in the form of a salt. The meloxicam salt used according to the
present invention may be the meglumine, sodium, potassium or
VPSR salt, preferably may be mentioned the meloxicauveegierming:.s
salt. 25 Meglumine and meloxicam gnay be used in a molar ratio of from
9:8 to 12:8, preferably in a molar ratio of 11:8, but especially in a molar
agesticasrissiol treating inflamagiedudse@sem it is advantageous if the
additives are selected from the group consisting of solubilisers,
preservatives, buffer substances for achieving the optimum pH range and

ThepfioriQMFame PN, FPHEWELR s ) W0 PHRARbITrntion may

coM@ih/ER 200Ri00 43 Akl dxicamplaontionircentqions switable getiiclgs and
agent andfor yiscosity enhancer lgeading to a viscous aguyeous sojution or
ong IO, IR <p e, EC AR S A SR B
seleptedgels;catingiye MbisivaBi¢e gmaiy-ibe vasledicor Hwrilevailgr sasgion stdint
rther " _ o o
e T R B p A G T R
the salts thereof. 10 If an oily system is selected the additives may
ThRrelaraly dsoeglesien 59mepneaidRing Rl PRSEMME-ARBEAXABNIE be
and optionally one or. more th ckeneé?ﬂ_‘lé is a matter of course that als
ungifaiondaiieldindyaie pretohireuYRNR e SFndndvRhrare WAlphitths P
"vahiohenameotyhas er{tieatcoddinbe ft‘@\mwtbmreqwememhiom egsdtitially

dis%%?‘geg ?ﬁéaérg{?\%tgﬁb%%wgé5’.@?%@Cﬁetoxicam, and the additives, such that

_the formulation is formed as a solution such as an aqueous solution, a hydrogel,

an emulsion such as a microemulsion, an oikin-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 solulions and
intermediate states.

If an aqueous system is selected the meloxicam is used in the form of a saft.
The meloxicam salt used according to the present invention may be the
meglumine, sodium, potassium or ammonium salf, preferably may be
mentioned the meloxicam meglumine salt.

Meglumine and meloxicam may be used in a molar ratio of from 9:8 to 12:8,
preferably in a molar ratio of 11:8, but especially in a molar ratio of about 10:8.

in an aqueous redium it is advantageous if the additives are selected from the
group consisting of solubilisers, preservatives, buffer substances for achieving
the optimum pH range and oplionally other additives. The system may for
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meloxicam in a very low concentration of for example 0.1 to several

percent, for example about 2 %, the additives being present in the

formulation will be described hereinafter in detail. 20 The additives may
ViL2881d838% from the group consisting of buffers, solubilise R T¢IEMG/004344

agents, viscosity enhancers, preservatives, oils, antioxidants, emulsifiers,

foam forming agents, isotonic agents, a eIIant s and/or thickeners.
xR Grlinsk aseairaraLr

Aetionally okl gifatetiR gitRg R ogAnancer
leagifgiats ol stge &qdycﬂ}@mijSaalampdmb S\atakﬂedadthm@meoe
esent in the other 25 system |f e U|re red P f e djtiv
Ste@ H’ésgaﬂgo?% ?i?éjtser%%uﬁ%ngo ub|I may qg'ﬁse anyéﬁ vgl aéj Eh i
wakko)ubiliserittip Rispaneiopgerinary 30 medical sector, for example
polyethylene glycols, polyoxyethylene- polyoxypropylene copolymers (e.g.

poloxamer 188), glycofurol, arginine, lysine, castor oil, propyleneglycol,
Fursbtiteadditives drsatdIeISelaerd Jremb haagrs, wpasitng miseiic acid,

o/ GRAGAR 0484 byl il ivdsyhariEolidrnente githinachplgriesalts

12- hydroxystearlc acid- PEG660-ester, propyleneglycol monostearate,
thegNroxy-40-hydrogenated castor oil, polyoxyl-10-oleyl-ether,
polyoxyl-20-ceto-stearylether and polyoxyl-40- stearate or a mixture of

it SR ST Rt AIRAD b AN G KERiBteq from one

ne- po yoxypropylene copo
or pnﬂwmjﬁpwelmidnem@ﬂﬂwd@lfﬁéﬁe@t@@ptmﬁ%dr:mey:gtmr@ thickeners. It

is ARHEFGAAR SO RER IORMRACRINIRED AN RANR
' pgy(i)%y-40- y[f%genated castor oil, polyoxyl-10- oIeyI ether
polyoxyl-20-cetostearylether and polyoxyl-40-stearate. Particularly

Suﬁé%i@f%%ﬂiéﬁ&%eﬁﬁMWQMSgwon‘ihtrlah@a?drﬁ@iycl)wettlmle;lm;dt@ance
.pol ene- cop lymer ecia eneglycols (e
W'E?I %%}’ G S et i"en uﬁ%‘lyg%/)é é?e[r}lé cop%gj/mers e%nce
meioxscam in a very low concentration of for example 0.1 {o several percent for
example about 2 %, the addilives being present in the formulation will be
described hereinafter in detail.

The additives may be selected from the group consisting of buffers, solubilisers,
gelling agents, viscosity enhancers, preservatives, oils, antioxidants, emulsifiers,
foam forming agenfs, isotonic agents, a propellant gas and/or thickeners.
However, even if the additives are discussed either under aqueous systems or
under oily systems it is also possible that said additives are present in the other
system, if required or desired.

Preferred additives of the agueous systems:

As solubilisers may be used any known solubiliser suitable in the veterinary
medical sector, for example polyethylene glycols, polyoxyethylene-
polyoxypropylene copolymers (e.g. poloxamer 188), glycofurol, arginine, lysine,
castor oil, propyleneglycol, solketal, polysorbate, glycerol, sorbitol, mannitol,
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Poloxamer 188). Any preservatives known for use in the pharmaceutical
field may be used, for 15 example, ethanol, benzoic acid and the sodium
or potassium salts thereof, sorbic acid and the sodium or potassium salts
WReoftgHlbrobutanol, benzyl alcohol, phenylethanol, phemdmersuiyoos34s
nitrate, methyl-, ethyl-, propyl- or bugyl-p- hydroxybenzoates, phenol,
m-cresol, p-chloro-m-cresol or benzalkonium chloride. Particularly

xy[Hiferrsty sy Byrsplsiopenz e i asblestesaiumi 8rmuisoasernia sakid-

PE@@@%&@FPiﬁr@ﬁjﬂbﬂ@?i%@ﬁﬁ%ﬂ@t@élﬁ%@?ﬁ%@a&t@-ﬂﬁ%@%nawd castor
.chlorobutanal, beanéIa cohg{li,ﬂghenylethanol and methyl, ethyl, propyl or

Oty BPYOR e SRIBY es, AR Brdrera BRI G RISADIGIRFL o RNECIPRINGXHEA -
ste@diiem or patassimmvsaltsi theebficsoricaaeilornhiie spiten Obreferably
po?Ot s?ium §alt therfg)f byt es eciallﬁéethanol 25 It ma

Ig]

. b
B P R S e RS g G TR P sy otveoturol,
poisdoytivgciictreinvesitivn, habelgsieveluet Br tiydratkakitearan gecifREGE6O-
' ' { B.
s s A LAl e I LT

polypryistPualrid-nihpe RANRMARGCHESBaYESERcaRd: Balvaalide-sigarate.
PAARIRIS E%M'Hr@@f%@ﬂyl@h@yg@tﬂé? glsabinssegin b mslakinens-

pc)&;)ntainlng formulation tends preferably tqQ be a true agueous’solution

REYRERPHIGRE FeBRMET 2 0051 05¢BRESIEHY 1 EPOlEEIYIERealy S!S cidle-o-
Maegigolit BIBls rather foleyshshrnsisslyBagaipyesaibe kafferaystem(e.g.

Poqgggrﬁgra!% ve a pH value of from 8 to 10 may be, for example, glycine,
a mixture of glycine and HCI, a mixture of glycine and 5 sodium hydroxide

solution, and the sodium and potassium salts thereof, a mixture of

ArRPRESUAVER IgRIVRNTEIAIRIE ARG EYHATRIRUS ACH RIS used, for
example, ethanol, benzoic acid and the sodium or potassium salts thereof,
sorbic acid and the sodium or potassium salis thereof, chiorobutanol, benzyl
alcohol, phenylethanol, phenylmercury nitrate, methyl-, ethyl-, propyi- or butyl-p-
hydroxybenzoates, phenol, m-cresol, p-chloro-m-cresol or benzalkonium
chloride. Particularly preferred are ethanol, benzoic acid and the sodium or
potassium salts thereof, sorbic acid and the sodium or potassium salts thereof,
chiorobutanol, benzylalcoho!, phenylethanol and methyi, ethyl, propyl or butyl p-
hydroxybenzoates, but preferably ethanol, benzoic acid and the sodium or
potassium salts thereof, sorbic acid and the sodium or potassium salts thereof,
but especially ethanol. -

It may be advantageous if the formulation containing an agueous medium
according to the invention has a pH value in the alkaline range. Then, the pH
value may be adjusted in the range from 8 to 10, preferably from 8.51tc 9,
more preferably a pH from 8.7 to 8.9, particularly 8.8. However, also a pH
value in the acidic range may be possible but an alkaline pH ranée is
particularly preferred. In the more alkaline region the meloxicam containing
formuiation tends preferably to be a true agueous solution whereas in the more
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potassium hydrogen phthalate and sodium hydroxide solution or a mixture
of glutamic acid and glutamate. Glycine, a mixture of glycine and HCI and
a mixture of glycine/sodium hydroxide solution, especially glycine, are
WORISHIEAY! 10 preferred. Suitable gelling agents are for exegiipieeedlidese
derivatives, e.g. hydroxyethyl cellutpse. 15 Other suitable additives are for
example citric acid, lecithin, gluconic acid, tartaric acid, phosphoric acid,
aclgﬁté?ﬁ}&o&d%ﬁ%dﬁf@ﬁ% QBRMSUSRETRCENd EDTA or the alkali metal
salts thereof. One preferably used formulation of the |nvent|on contains, in
Ther tlon Iig) t o 20 mealu lumine 0F SO ium salt g cam
Vi 1RR SGTED YRS R RTSEIRIG Y e 8 Woﬁﬂ?ro&l@?f’é’
becwmmebgwpmmlmmlﬁﬂmgwm(wﬂmg@%ﬁﬁe and
so?%oﬁy PRKCUBNS: PANC MR ABUISRE SAROMIISE (5 AT SRS,
iliser, ethanol, benzoic aci € SO um or potassmm
mixkics mfemwwwmc&@mﬁanm@la@ s%smu hyerogblarsiasics attsmbdvenfof

o*?&gslﬂﬁﬂ' alﬁ?epé%’é%\é%‘iw:% ﬁmfc&%@%xawm %xture of
cine/H¢ Ioramlxture of glycine/sodium hydroxide solution, b
g Ug?é‘ﬁé% ARdngluiapitfe g‘ayh(&*aﬁnaqaﬂat%a% ¢ysine andn H&!IOW%QI

m:ardmmeg@eaﬁé@‘eﬁiemawmmmééhﬂumﬂy@@emw giytidlebyparticularty
or %%%ngﬁnents are any of the active substances known from the prior WO

05101 PCT/EP2005/004344 10 art for the preparation of
pharmaceuticals, such as, for example, vegetable oils, in particular e.g.

sm%wg}g all, HeRNIL0L 37604, Janfses gl yaf7Ae ea %E]Po%?é@]w

oil, or friglyCerides of moderate chain length, e.g. actloﬁat conut o
Ce&?'&%ropylmyrlstate -palmitate or mineral oils or ethyloleate or mixtures

Other suitable additives are for example citric acid, lecithin, gluconic acid,
tartaric acid, phosphoric acid, isotonic agents such as sodium chloride and
EDTA or the alkali metal salis thereof.

One preferably used 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
sofution, but preferably giycine, as buffer and optional disodium EDTA as an
additional additive.

Preferred additives of the oily systems:

Suitable oily components are any of the active substances known from the prior
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5 thereof. Preferred oils may be selected from vegetable oils, such as corn
seed oil, sesame oil, and peanut oil. The antioxidants used may be any of
the antioxidants known from the prior art, preferably sesamol,
WAMEHIEBBherol (vitamin E), butylhydroxytoluene (BHT) o QUEP2005/004344
butylhydroxyanisole (BELA). The uge of thickeners like e.g. aluminium
mon sterarateggﬁtgg enated castor oil, carboxymethyl cellulose or salts
|

2rt 1K, N5y R B IRGPUIS BnRYALBRIVEE RREIPILYeeetBRR Q.
in paetienials#igrsdoamestarcbiy peemis dhdnaitapellprigases dhepsafased

ISifi , Isifiers k f he pri ,
ey e BT, S e s

oil.afiyleeperpyMhgirtain.- faraimitatg onteinsed rmily be eiylofasiesonvhishutee
thePBLTBRAGHAPLI ) diGe BRI ¥R IBEEABKNIONIBR B %A seed

_preferably polyoxyethylene sorbitanesters of various fatty aci
oil, 8RAIBRRIte3) IR BUDle propellant gases are all those which are
licensed for use in the medical field and those which are known from the
rior art, e.9g. CO2, N20, N2, prqpane/butane mixtures, isobutane,
Th R BRI FEE MR ST S R En KR keI dar e Ay 3
preSeraehfeusatatn repby wWayophesd fviteniol ), theyekpadimeokadse M) or

bu%%@ yg%%%lr‘%%]“?]qéaﬂfp2005/004344 11 The formulation according to
e’inverition, that'1s agueous or oily system, may have a usual

shelf-life after opening of several weeks or more at ambient temperature.
The use of thickeners like e.g. aluminium monosterarate, hydrogenated castor
oil, carboxymethyl celiuiose or salts thereof can be suitable as well.

Other additives which may be present are emulsifiers, foam forming agents and
propellant gases.

The preferred emulsifiers used, apart from the emulsifiers known from the prior
art, include polyoxyethylene derivatives of castor oil or polyoxyethylene
alkylethers.

The foam-forming agents used may be 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 are all those which are licensed for use in the medical
field and those which are known from the prior art, e.g. COp, N2O, Ny,
propane/butane mixtures, isobutane, chloropentafiuorosthane (CCIFz-CFy),
octafiuorocyciobutane (CsFsg).

Some formulations by way of example follow the experimental section.
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5 The formulation used according to the invention is suitable for treating
microbially induced diseases, particularly mastitis, also acute cases. It is
suitable for treating mammals, particularly working animals or farm
WO e treatment may be given in conjunction with ZtHFERE05/004344
therapy administered systematicaily and/or locally. 10 The formulation

according to the invention may be prepared usjng the methods ,of
T SEEEHRT 5 ARGHTUTS oo PTRTE B e BRSPS Fooivetom,
maxpep rateusd dhivitdiim aftdrecpddia tof asmetoai cepaka el Ricaenas smbient
tenﬁ#g jon. 15 The meloxicam containing formulation of the invention
ay be

administered in the form of creams, ointments, lotions,
water-in-oil or oil-in-water emulsions, aerosol foams or injector

TheOTIHRILRS, TSR RVGHRMOE NI asRMIESH fasmauRisRiS indiigating
~well-known per se from the prior art. 20 Preferably use is made of an.
miGrebEtY riANeRM oiSAASFRe G IBHIH s SAHE I s 2 7RI AP iR FE18Snjlicds
suithpiéomn et intsRmanyNaayidea threvgling etaakboseiamiathalsdene

ith the formulation being present in a casing,reservoir, phiole, syringe
wo BB R e Sy B S B R e e
syaisaativatlyiaindfer Belalyry system such as a suitable opening, channel or a
blunt 25 needle. This form of intramammary application may achieve a
good distribution in the target organ together with an increase in the

Thadetneplatiea agoartiagds dhenieyseliemimavditiorenmset arsfolat TeHeaiBeds
of thedurndationRESRIANOKS IMMERtIgNOVRERRMIRS thRPreliaapisO the

arising from the prior art by providing a preparation of the active

AP RIANIAIRRIHVRS RN ARAGIRLIR 2 NRIRCR T RAIRISAM FalhRi ARG ation.

administered for the treatment of inflammatory diseases, particularly
The' %Séig%c\évr% %8.9(%{%9%1%%?&%{5# 810 %Sel%\f'égn ﬁ)nlrznay be administered in
the form of creams, ointments, lotions, water-in-ofl or oil-in-water emulsions,
aerosol foams or injector formulations. The preparation of pharmaceutical forms
of this kind is well-known per se from the prior art.

Preferably use is made of an injector formulation. An injector comprises means
which allows to inject the formulation intramammary, i.e. through the teat canal
into the udder, with the formulation being present in a casing, reservoir, phiole,
syringe or tube or the like, which may be disposable and provided for a single-
use, containing a delivery system such as a suitable opening, channel or a blunt
needie. This form of intramammary application may achieve a good distribution
in the target organ together with an increase in the activity.

The advaniages of the present invention are manifold:

The use of the formulation according to the invention overcomes the problem
arising from the prior art by providing a preparation of the active substance
meloxicam/meloxicam salt which may be intramammary administered for the
treatment of inflammatory diseases, pariicularly mastitis,
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Although the udder tissue is a highly sensitive tissue the use of the
meloxicam formulation of the present invention has a good local
w@l%réas%gm-{he other known NSAIDs which are can only be parenterally

admmistered are not suitable 5 to be applied intramammaR}- BEEASE Y
would cause tissue irritation. On thi2contrary, the use of the meloxicam
formulation of the invention introduced in a quarter of the udder suffering
from inflammatory disease, e.g. mastitis, leads to a decrease of the local

Althoflegin ihetioddsyrfiptomés hegbly metsidivantsene dhetioseechthéselogmiam

for@UEIRBmAlo Y UeRt IRARGO A BLINIHEBRI AR hE dher
reduction of the concentration of the inflafmhmatory mediators.

knoqwthiSHH Brewitieh ra srihanbrh e aamnétialiy dsinisierathasgachaitable

to KORSRIEAHNRIRANAIaFPBEHEEE Y WS A LIRS Hosel imtiaidy, 15 The
experimental findings described hereinafter provide clear evidence of
promising treatment of mastitis in mammals by the use of a low quantity of

OnMgleXisertran thenprasent snvedionee: e fbipRuiaRsisd will Rowsktn

._Jllystrated by the Examples which follow 20 varipus other emhodiments
'”“Sﬁ %fﬁ g‘ec%ﬂli'g rg?:)rpéfen?tgqa%rsﬂ 3&'%%@8%}3%%"{% trgsgﬁpase, ©.g.

masptisifitedids. dowederritdseexpiretisly jsomitethitamthaiiche Sxapimies Afick
ipti inten e nJ j n

e o e SRR, Bt 1o

clinicg miplegryamenforsuebndactofaffistenh@intemtieornarnsativepafedhe

inflEhRHRMANERRRS IS E(HhaReRIGAREE IMtEBeIRIHIeRaRis kB 18%s to
Eur.) containin melox;c%n or meloxicam salt in an agueous or oily

an 5EHe PRECRIVAURT B8 B RRE AR MR R P BYES Yo SUIRKY.
2005/105101 PCTIEP2005/004344 13

The experimental findings described hereinafter provide clear evidence of

promising treatment of mastitis in mammals by the use of a low quantily of

meloxicam in the present invention.

The invention described will now be illustrated by the Examples which follow
various other embodiments and will become apparent to the skilled person from
the present specification. However, it is expressly pointed out that the Examples
and description are intended solely as an illustration and should not be

regarded as restricting the invention. ‘

Examples.

In the following Examples 1 to 3 formulations according to the invention were
prepared for inframammary 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.



The further Examples 4 and 5 describe studies which have been
conducted to show the local tissue tolerance and efficacy of the
formulations of the present invention. 5 Example 1: Formulation 1 of the
WiRvesitit¥iiWas prepared in form of an injector solution. Tabf€1/HRE005/064344
ingredient g/100 ml Meloxicam 0.p90 Meglumine 0.3125 Glycofurol
10.000 Poloxamer 188 5.000 Ethanol 15.000 Sodium chloride 0.600
Thechydies GsmopBsdhuanthpaiesiabg . studiepveiehd vl Heedoranfialed i
shokP &l JEXPRaRIR ZolkrdrieeTuHatiomca e bietny eainiAan P ERAE Bridsent
~ form of an injector solution. Table 2 ingredient g/100 ml Meloxicam 0.500
INVRAdgfimine 0.3125 Glycofurol 10.000 WO 2005/105101
PCT/EP2005/004344 14 Poloxamer 188 5.000

5 Example 1:

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

Table 1
10

ingredient - g/106 mi
Meloxicam 0.500
Megltumine 0.3125

Glycofurol 10.000
Poloxamer 188 5.000
Ethanoi 15.000
Sodium chioride 0.600
Giycine | 0.500

1 Sodium hydroxide g.s. to give pH 8.7
Water for injection ad 100 ml

Example 2:

15 Formulation 2 of the invention was prepared in form of an injector solution.

Table 2
ingredient | /100 mi
Meloxicam 0.500
| Meglumine 0.3125
Glycofurol 10.000




10

15

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: 5 Formulation 3 of the invention was
WEr\eaiedid form of an oily suspension. Table 3 ingredientigit@@mis/004344
Meloxicam 2.000 Aluminium mongpgtearate 2.000 Alpha Tocopherol
0.050 Sesame Qilad 100 ml 10 Example 4: - Local tissue tolerance

POEQW&E& study was conducted in$988 investigating the tolerance of

Caﬂﬂ@,@fﬂg ;gg;}{]ﬁ,sglgmgﬁy grand @ fgfating cows (Ziv G., 1983, Udder

irntation studies with compound UH-AC 62 XX in cows, Intprnal Report of

Ethgbahringer Ingelheim GmbH, not piBif#fed up to now). Overall, 12 cows

SOWdﬂ@ﬂ@@d Into the study: 38 lac @tg{g}COWS with normal tidders 1.e. no
narhnnpnq were isalated, somatic.\W0. 20051105101

Glypigsr/EP2005/004344 15 cell count$$68) was less than 500 000 cells/mi

——motre-than
W%WJ%UBWO]‘ 10 ml, containing Lﬁd;ﬂ

Soditk apdrd:G@yvs with at least one qyastes ghiépmdder secreting milk with

n-Z50-000 hnllclrn] k- !\'Ic.lnvnh::m Was rllccnl\lnrl ITal neanlut ol
LA P IIIIIII

Example 3:

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

Table 3
ingredient g/100 mi
Meloxicam 2.000
Alumin.ium monostearate 2.000
' Alpha Tocophero! 0.050
Sesame Oil ad 100 mi

Example 4:

- Local tissue tolerance study -

A study was conducted in 1983 investigating the tolerance of meloxicam in the

- mammary gland of lactating cows (Ziv G., 1983, Udder irritation studies with

compound UH-AC 62 XX in cows, Internal Report of Boehringer Ingelheim
GmbH, not published up to now). Overall, 12 cows were included into the study:
8 lactating cows with normal udders i.e. no pathogens were isolated, somatic
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5 meloxicam, was infused into the udder. The two left side quarters were
treated with meloxicam, whereas in the right side quarters 10 ml peanut
oil was infused (control). In 8 cows (4 cows with normal udder secretion
WAH/EEWE with increased somatic cell counts) treatment REEEP2005/064344
administered once, in another 4 cgyvs (normal udder secretion) treatment
was repeated after 24 hours. There 10 was a transient, mild rise in SCC

coll FRnG i RRCHBR RS rR R 8RR ool ab milki e FesamE Wik &t least
oneAGERBESH BOD RN BSorEting it DATMAbES ANy B0 GOTess RaRR ANk,

pre-treatment levels on days 2 or 3 after treatment. In general, treatment
with meloxicam resulted in only slightly higher SCC compared to the
Meloafiseh grartissolndt éntramsientindiadne doduartest 18 GC remiaingpigh my

fter 15 infusion of icam il. inGre '
mofRTs Wb e e cefior et o8 A SR iend oo
withrrietiodcamovheseaadritingishi sidfmvsdteiali rmhasanddiinaidrdased

(colHRAMAMB UYL dopR A0 MsmRl MERFCHB RS HIuRidel Bradad
- Efficacy and dose-determination - 25 Studé/ dﬁS%%f; and methods A

inCIgARGSISPIMAYS SeIbGVRE: Ferimen wap AdaiH R ORGRCIBAIPIRS S

covﬂéﬂ%}@ﬁ%yl WeRfec @Rarster) agsatting tgﬁq?pbaﬁog?raﬁwy PAalctioas. Biere
Inical mastitis yvas exper ta InQu N actati cCow.

was ey TR BT s i TOATE PR heasar otAde, but

somatoWel 20084 AL eRGEERZIIHIINE3LL/18 hithbquzrts). QuaBers and

deAUSL SN OHEARIRN 10k WRIRREes YAdLLANAtEEment. In general,

treatment with meloxicam resulted in only slightly higher SCC compared to the
control quarters. In the transient inflamed quarters, SCC remains high after
infusion of meloxicam or peanut oil. An increase in SCC wouid indicate a poor

local tolerance.
Therefore, meloxicam caused no tissue imitation in normal and transient

inflamed quarters when administered intramammarily at a dose of 10 mg
meloxicam per quarter.

Example 5:

- Efficacy and dose-determination -

Study design and methods

A blinded in-vivo study with a parallef group design was conducted in 2003. The
study was conducted according to Good Laboratory Praclices.

Clinical mastitis was experimentally induced in 20 lactating cows by
intramammary infusion of E. coli endotoxin 026:B6 lipopolysaccharide in one
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were treated with local administration of meloxicam in an experimental
formulation. The cows were allocated to 4 treatment groups, each with 5
cows: untreated, 10 mg meloxicam, 30 mg meloxicam, 50 mg meloxicam
WG/ oxin-challenged udder quarter. The animals wetERRGBH 04344
examined before endotoxin-challeqge and at 2 h (before treatment), 4 h,
6h,8h,10h,24 h,341In,48 h, 72 h, 7 days, and 14 days after
hing etiRinCAANER GEC1 GRIRIRIEDRllRe Grallan GoaIRMIEr RS Aagers

wer@OQkEaﬁfHGWM&Iﬂgdﬁie tollowisgatcaresf0 NeroxlalSlightanceeqasitedts!
50 % mcreasih) c?to 2 r50 % mcrease Rumlﬁl%”t

fO"EBm‘QEU ¢ §OMRg"E LA &%? i A e SR i SR™Es
untmattmijeft(pangjumnbmfnaea iBOpanfubhedoxitiams dGrpgindeldcam per

encIo? Uen%}% r%rﬁln&h %) ons in ruminants tends to decrease. Milk
samples Tor S yS|so rom oxane B2 (TBX) - a relevant mediator of

inflammation - were taken from the endotoxin-challenged quarter before

Th@%ﬁﬂ?&i&%@rﬁh@ﬁm%a@%ﬁ{@é& (befsre bradesicraliofda Britt &0 bk
and 24 h after endotoXin-challenge, Milk somatic cell count %CC) n% 1ﬁ
2

(befpe i@ Batbré BnfotoRcAQiengs bty 781 234
days GRS cradibdiclaysindtefechallenge. 25 Results WO 20051105101

PCT(EP2005/004344 17
The size of the challenged udder quarter was documented using the following
score:

0 Normal

1 Slight increase up to 20 %
2 20-50 % increase

3 More than 50 % increase

Ruminal contractions during a 2 minutes period were examined by auscultation
in the left paralumbar fossa. In painful conditions of any kind, the frequency of
ruminal contractions in ruminants fends to decrease.

Milk samples for analysis of thromboxane B; (TBX) - a relevant mediator of
inflammation - were taken from the endotoxin-challenged quarter before
endotoxin challenge and at 2 h (before treatment), 4 h, 6h, 8h, 10h, and 24 h
after endotoxin-challenge.

Milk somatic cell count {(8CC) was measured before endotoxin-challenge and at
10 h, 24 h, 34 h, 48 h, 72 h, 7 days, and 14 days after challenge.

Results
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2 h after endotoxin-challenge, the cows developed systemic and local
symptoms of mastitis. The cows showed disturbed general demeanour,
increased respiratory rate, increased rectal temperature; and decreased
WRAIRHEY ' ruminal contractions. The local symptoms weRCSBeIng003am
and 5 altered secretion in the challgnged udder quarters. These
symptoms were most_severe 4-6 hours after the endotoxin challenge.
2 hripdteafendgteyiemrhrienes. dlithCons24RyaiePafersystemic and local
syrfpepiexiBiChadenae. The sizavel ivredotawinelallanaestaddentandars
. during the 24 h after 10 challenge(#s dlsgalﬁyed mﬁliég. 1. Not%: :%all d
incrasEd FRERINReR of Ubnfilisie@iter VRGN i arBerease
freqligpleyed riiinal ong dotimede Treatocahsyithtoretowisenswalingg diatelgnd
after the examinatio toxin: - -
A S S Shended W SRR e UG i
sewsttowdd Gehounatdriercisesnddpdn TH@lengas dhseafiendbaydinipighed
dux’_i’r%rﬁf'g% HAARs SHarists eI aRarEsheing the 24 h after challenge. To
illustrate the relevance of this difference, the mean 20 scores of the
untreated and 30 mg meloxicam group at 10 In are compared as an
Thexaawler Mrarrrianstardtadatien (Suby) iqlaasrsteatind armuRyasaie?

0,84, whereas in the 30 mg meloxicam group it was 1.2 0.44. Thus the
Chﬂﬁﬂgﬁﬂaig@(ﬁ’%ﬁ%{]&%@% fifference in means divided by S.D. - was 1.2

when calculated with the larger S.D. (untreated group) as a worst case

“ No?&:emaggpjgj%ﬁjgfﬁ %@&%e&%ﬁa&ugig%gg@gl _ %ﬁ%@:ﬂ‘%ﬁéﬁ O

a stan ference > 0.8 is consi e frequency of
displayiedi thamaannindisaledeaineal wnnalexigasupyunediaisl afigethe
exdYihaueHR between 2 and 6 h (see Fig. 2: Ruminal 30

concentrations in 2 min.). The frequency of niminal contractions tended to

Before endotoxin-challenge - at 0 h -, all udder quarters had score 0. At 2 h -
before treatment - the udder quarters showed relevant increases in size. There
was a clear tendency that the untreated udder quarters were larger during the

- 24 h after challenge. To illustrate the relevance of this difference, the mean

scores of the untreated and 30 mg meloxicam group at 10 h are compared as
an example. Mean =+ standard deviation (S.D.) in the untreated group was
2.2 + 0.84, whereas in the 30 mg meloxicam group it was 1.2 £0.44. Thus the
standardised difference - difference in means divided by S.D. - was 1.2 when
calculated with the larger S.D. (untreated group) as a worst case scenario.
According to Cohen's evaluation of standardised differences, a standardised
difference > 0.8 is considered as large.

The frequency of ruminal contractions decreased in all treatment groups after
challenge with a minimum between 2 and 6h (see Fig. 2: Ruminal
concentrations in 2 min.). The frequency of ruminal contractions tended to
increase earlier in the meloxicam-treated cows, At 24 h, mean £ 8.D. in the

untreated group was 2.4 = 1.14, in the 30 mg meloxicam group it was 3.4 + 0.55.
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increase earlier in the meloxicam-treated cows. At 24 h, mean S.D. in the
untreated group was 2.4 1.14, in the 30 mg meloxicam group it was 3.4
0.55. WO 2005/105101 PCT/EP2005/008344 18 Thus the standardised
WitfdPat e Y calculated with the larger S.D. (untreated groupCTHEZARO04344
This indicates a large difference aggprding to Cohen (see above). 5
TBX-concentrations in the milk of the challenged quarters were low before

Thepdhengianfaestisashiiffensgargeaisdated pyte Jhedataaion Waduntreated
grodpservgsk(ees. frigs Indiccasibaxpigdinansaraionsinghe Ubked thrse

endotoxin-challenged udder quarter). The lower limit of quantification was
ab@V8lng/ml, the upper limit 4 ng/ml. Values beyond these limits were set to
0.3 and 4 ng/ml, respectively. 10 TBX concentrations in the treated

arte({r;ng[?atfhed Io e pmegk ftiléft?l'?gé aﬁe:gtr\%@dlc%aﬁtgf&e
e eew saten ency 10r a raster
cha‘l&xgsow&mmaﬁangmadﬁfeﬁeﬁeésrbﬁ%@mm&atm m phskIed fsee

Flg{f%ﬂt?%afﬁééxﬁa%éf@ﬁ%ﬁ%&ﬁm ;ﬂﬁefmiﬂ%m?é'%ﬂastoméﬁaﬁewga

concentration - the 95 % confidence intervals of the 15

udqﬁtr@a@é@ana”hﬁé@mﬁq@rﬂﬁeﬁmﬂﬁ@%ﬁea J¥REr3 B Mbt H\geHBper limit
4 ﬁgﬁ@a&m& YalsHealhesignifinankeifesenee dinisal £xgrnadepsandly.

revealed no_si s of oor loca toleran fthe meloxi
T%‘a‘ﬂ%‘%ﬂtiﬂiww t&fﬁeﬂ Efmerﬁf“ 6?1‘8&@@@‘2&85%%‘5?‘\/9%
thantramaam;emeiomam iMadose rattgreofink o) wgderaffectadfaster

udder quar duced Ioc I infl a i endotoxi d%
decﬁﬁﬁ%@d 'Bo??g r(ﬁ‘a%?%ngﬁoca‘l sy@qgm%c to erarbnerc%g%ve&e e ?WO and
m@ﬁﬂﬁmmw@ﬁmmmweievam At 6 h after challenge the time
with the peak TBX-concentration - the 895 % confidence intervals of the
untreated and the 30 mg meloxicam treated quarters do not overlap, indicating

a statistically significant difference.

Clinical examinations and SCC revealed no signs of poor local tolerance of the
meloxicam treatment in the two weeks after treatment.

Congclusion

Treatment with intramammary meloxicam in a dose range. of 10-50 mg per
affected udder quarter reduced local inflammation and pain in endotoxin-
induced bovine mastitis. L.ocal and systemic tolerance were good.
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19 Claims 5 1. Use of a formulation containing meloxicam or a
pharmacologically acceptable meloxicam salt of an organic or inorganic
base, one or more vehicles and one or more suitable additives for

WEEARRG® veterinary medical composition for intramamnf4Fy/ER2 a0 g4

of inflammatory diseases in mampgaals. 10 2. Use of a formulation
according to claim 1 for preparing a veterinary medical composition for
intramammary treatment of mastitis. 3. Use of-a formulation according to
claim 1 or 2, characterised in thgfah@sl5 quantity of meloxicam or
meloxicam salt being from 1 to 50 mg per application. 4. Use of a
formulation according to claims 1 to 3, characterised in that the vehicle is
selected from water and/or oil. 20 5. Use of a formulation according to

. ClainF)éeChoafraaCt?J}ﬁﬁﬁaH?oWa&é%fﬂin@rmé?fblﬁiea?ﬂUSPLés 5@%&&(5)@@@4,

emulsion, or suspension. 6. Use of a formulation accordlng to one of the

precesierpirbimITeloxBans Shrak AsYIRMIh ArtHeRIBRIki 2% atng the
sodiylROtRTHUER, AUMMEUBT Qhareolumingsaliditidseief feparitatian
according to one of the precedin%iclaim? 1tq %acharacteris%g ir1 that, i

o ARSEREY B fORP S it For T S 30h CLRATIEE of

buffefsilsomalisg@isgativiagemtsmalscosity enhancers, preservatives,
oils, antioxidants, emulsifiers, foam forming agents, isotonic agents, a

propellant gas and/or thickeners. WO 2005/105101 PCT/EP2005/004344
Use of a formulation according to claim 1 for preparing a veterinary

medical composition for inframammary treatment of mastitis.

Use of a formulation according to claim 1 or 2, characterised in that the
quantity of meloxicam or meloxicam salt being from 1 to 50 mg per
application.

Use of a formulation according to claims 1 to 3, characterised in that the
vehicle is selected from water and/or oil.

Use of a formulation according to claim 4 characterised in that it is in
form of an aqueous solution, hydrogel, emulsion, or suspension.

Use of a formulation according to one of the preceding claims 1 10 5,
characterised in that the meloxicam sait is the sodium, potassium,
ammeonium or meglumine salt.

Use of a formulation according to one of the preceding claims 1 io 6,
characterised in that it contains one or more additives selected from the
group consisting of buifers, solubilisers, gelling agents, viscosity
e‘nhancers, preservatives, oils, antioxidants, emulsifiers, foam forming
agents, isotonic agents, a propellant gas and/or thickeners.



20 8. Use of a formulation according to one of the preceding claims 1 to 7,
characterised in that the aqueous formulation has a pH value from 8.0 to
10. 5 9. Use of a formulation according to one of the preceding claims 1 to

WD 28pHdMrized in that it contains or essentially consists oPaiPpeiEaEm4344

5
9.
10
10.
15

meglumine, a polyethylenegiycol, agolyoxyethylene-polyoxypropylene
copolymer, ethanol, glycine, water and optionally sodium hydroxide, 10
hydrochloric acid and/or disodium EDTA. 10. Use of a formulation
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contains or essentially consists of meloxicam, one or more oils, 0
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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, a polyethyleneglycol, a polyoxyethylene-polyoxypropylene
copolymer, ethanol, glycine, water and optionally sodium hydroxide,
hydrochloric acid and/or disodium EDTA.

Use of a formulation according to one of the preceding claims 1 to 8,
characterized in that it contains or essentially consists of meloxicam,
one or more oils, one or more antioxidants and optionally one or more
thickeners.



