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DISPERSIBLE PHARMACEUTICAL CO MPOSITION FOR TREATMENT OF
MASTITIS AND OT_IC DISORDERS

FIELD OF THE L 11VELITIOM
The present invention relates to a metkod of treatment of an infeective
condition irx a fluid-containing organ having a= natural exterior orifice, ssuch as the
udder of a rmilk producing animal or an ear. T he invention also relates to a dispersible
pharmaceut ical composition suitable for infus ion into the organ accord-ing to the

method of the invention, and to a process for poreparing such a composi tion.

BACKGROUND OF T"HE INVENTION

Mas titis is an inflammation of the marmmary gland of milk prodlucing animals,
for example= dairy cows, most often caused by bacterial infection. Bact-eria enter
through the teat canal of the animal and can cause acute, clinical, or subb-clinical
mastitis. O-ver 135 organisms have been docu_mented as causative path -ogens for
bovine mastitis. Three of the major groups of~ pathogens are gram-posi tive cocci,
gram-negatg ve bacilli and gram-positive bacill_i. Hygiene, environment-al factors and
metabolic d isturbances deriving from high mi3k yield combine to create conditions
favorable to the onset of mastitis. An increase=d somatic cell count, asscociated with
mastitis, is poositively correlated with infectiorm and negatively correlatecd with milk
production. Frequently, an infected cow must be removed from the her—d and dried up.
Mastitis often affects a cow during its entire 1i fe unless the disease is properly treated.
Infection rates average from 10% to 30% of thae cows in a typical herd, —with losses per
cow ranging from $185 to $250 per cow per ye=ar. Bovine mastitis is th-e most
economicallly costly disease to the dairy industry, with losses estimated at two billion
dollars annwally in the United States alone. Tkne majority of these lossess are due to
reduced mil Xk production.

Intra-mammary administration of comp ositions comprising an aratibiotic for
treatment of™ mastitis in milk producing animalls is well known. Several. compositions
suitable for such administration are formulatecd as oil based formulation_s.

U.S. Patent Mo. 3,636,194 to Farizeau discloses a composition for treating

mastitis by 1 ntramammary infusion, comprisin_g an antibiotic, a vegetabRe oil, an
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alcohol-soluble fraction of matural lecithin phospholigpid material for promoti_ ng
dispersion of the o0il in milkz, the phospholipid being sSelected from the group
consisting of phosphatidyl choline and phosphatidyl e=thanolamine and mixtu res
thereof and present in an ancount of at least 0.25% in  said oil. Such composi tions are
said to provide rapid disperssion into milk and short milkout times,

British Patent Appliecation 17o. 1,181,527 disc-loses a composition for treating
mastitis comprising an active substance and a pharmaceutically acceptable oi 1 base,
said composition containingg phospholipid material cconsisting substantially ertirely of
alcohol-soluble material for promoting dispersion of sthe composition in milk .

European Patent Apyplication Mo. 0 222 712 d- iscloses a composition vsvhich
contains one or more antimi crobial agents dispersed i n an oil consisting of a rnixture
of triglycerides of palmitic zand stearic acid together wwith polyoxyethylenated cetyl
alcohol and stearyl alcohol, and held in an oily mediu. m of mineral, vegetable |,
synthetic or mixed extractio n. Such compositions are= said to speed up release of the
antimicrobial agent in the ucider, enhancing its biolog ical potential, and reduc=ing
milkout time.

U.S. Patent No. 5,75 6,529 to Isakson & Talleyw discloses a method of uising
pyrazolyl benzenesulfonami de compounds to treat inf~lammation in a compan-ion
animal. Such compounds are said to be useful for trezatment of pain, fever, jodnt
disease, traumatic injury, arthritis, myositis, tendinitis-, equine colic, mastitis,
peritonitis, skin conditions, Tburns, gingivitis, hypersersitivity, conjunctivitis, =eye
inflammation, swelling and dmyocardial ischemia.

International Patent FPublication No. WO 02/22107 discloses composit-ions
comprising one or more bioaAxctive agents in a liquid caarrier, which has been nmodified
to have an increased level of™ oxidation products, wher—ein the bibactive agents include
anti-infectives, antineoplasti ¢s, immunomodulators, antipyretics, analgesics amnd anti-
inflammatory agents (e.g., c¥yclooxygenase-2 (COX-2>) inhibitors). Such comypoositions
can be administered by a par-enteral (e.g., subcutaneoums, intramammary, intrav-enous,
intraperitoneal or intramusctalar), topical, intravaginal _, oral, or rectal route.

International Patent FPublication No. WO 02/065865 discloses a compossition
comprising one or more bioamctive substances in a non—aqueous carrier whereir the
composition has been adjustezd to have a water activity of about 0.2 to about O _5.

Parenteral, topical, oral, intraavaginal, rectal and intramammary routes of
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antineoplastics, immunomodulators, antipyretics, analgesics ard anti-inflammatory
agents (e.g., COX-2 inhibitors).

International Patent Pubslication No. WO 99/20259 disscloses a combination of
thiamphenicol and diclofenac for use in veterinary medicine t<s treat infections with
associated inflammatory condit ions.

International Patent Pubslication Mo. WO 01/60409 dis<closes a paste
composition comprising a therapeutic agent, fumed silica. a vi scosity modificr and a
hydrophilic carrier; wherein the therapeutic agent is selected farom insecticides,
acaricides, parasiticides, antibiOtics, growth enhancers, oil-soluble NSAIDs,
avermectins, milbemycins, norculisporic acid, estrogens, prog_estins, phenylpyrazoles,
substituted pyridy! methyl deriwvatives and COX-2 inhibitors. Oral, topical, dermal
and subdermal routes of admin istration are contemplated for tThe paste composition.
Such compositions are said to Inave application in veterinary peractice in treatment of
diseases such as pneumonia, m astitis, metritis, rhinitis and bronchitis.

U.S. Patent Applicatiors Publication No. 2002/0032228 discloses use of a
heterocycle containing compouand, for example a diphenyl het erocycle derivative, to
treat diarrheal diseases, whoop ing cough, anthrax, smooth mumscle contraction
conditions and mastitis. Celec-oxib and rofecoxib are listed ass preferred diphenyl
heterocycle derivatives.

A Labrafil product brocchure (Notice OL 0050/5th edit-ion) from Gattefossé
Corporation contains an extrac t from a thesis by Valette (19577), discussing
characteristics of Labrafil™ ME-1944CS in the ear canal. The same thesis describes an
experiment involving injectings Labrafil™ M-1944CS mixed -with gentian violet into a
cow teat. It was shown that Laabrafil™ wetted the entire surfaace of the mammary
parenchyma section and reached the retromammary ganglion.

Two articles by Gao et al. (1995) in Pharmaceutical FResearch 12(6), 857-868,
“Controlled release of a contramceptive steroid from biodegrad. able and injectable gel
formulations: in vitro evaluation” and “Controlled release of a contraceptive steroid
from biodegradable and injectzable gel formulations: in vivo € valuation”, describe
preparation of gels containing levonorgestrel, Labrafil™ M-1 944CS and glyceryl
palmitostearate.

Otic disorders rank seccond only to the common cold &xs the most frequent
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illness among chhildren in the United States. Mo st otic disorders are the re=sult of a
painful inflammaatory response to infections, allesrgic reactions, or trauma to the ear.
An otic infectio n may be of bacterial, fungal or wiral origin and determina_tion of the
precise etiology~ is not practical since the causati ve organism is often diffiecult to
isolate and cultuare. Otitis externa (eaternal ear i nfections), otitis media (rmiddle ear
infections) and eotorrhea (otitis media with ruptuwed ear drum causing effu sion) are
among the most prevalent otic disorders.

Otitis exsterna, involving the ear canal po rtion of the external ear, 1 sa common
otological probMem occurring mainly during hot, humid weather, and five times more
frequently in swimmers than in non-swimmers. In the incipient stage, syr-mptoms
include itching and pain in the ear canal, and temmderness when pressure is  applied
around the extemnal auditory canal, the ear lobe 1 s pulled or the jaw is mowed. In the
definitive stage -, suppuration occurs in the ear canal and hearing may be deecreased.
Over 90% of ca_ses of otitis externa are due to baacterial and fungal infecticons.

Pathological conditions can arise from, and can cause, changes in the surface
tension of air/li<yuid interfaces of tissue surfaces 5, especially epithelial surf ace tissues.
The external au ditory canal is lined with epithelfum. The cerumen exudaste, normally
secreted upon tihe epithelial tissue lining the extemal auditory canal, impa_xts a
particularly highh surface tension thereto. Inflam matory by-products can fwurther
increase such suarface tension. Increased surfaces tension is an important faactor in both
the symptoms a_nd treatment of otitis. In additio m, and even in the absence of canal
closure, the incmreased surface tensions resident vapon the epithelial lining of the outer
ear canal, tends to inhibit uniform and/or effecti ve application of therapeumtic agents.

In the past, otitis externa has been treatecl with topical application of
therapeutic agemts demonstrating antimicrobial &ctivity as well as anti-inf lammatory
action. Broad sspectrum topically effective antib iotic otic suspensions cormtaining
antibacterial ageents, for example neomycin sulfate, colistin suifate, polymmyxin B, or
combinations thaereof, all broad spectrum in effe ct, have been utilized to dlestroy
causative bactewria. Antimycotic topically acting; agents, for example nystzatin and
clotrimazole, haave been employed to destroy underlying fungal disease. I _n addition,
the antiviral agesnt acyclovir has been utilized to treat viral otitis externa imncluding
herpes zoster.

Anti-infflammatory agents including, for example, hydrocortisone,
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h ydrocortisone acetate and dexame thasone sodium phosphate, «often included in the
toopically acting suspensions identif ied above, have been emplo yed to control the
iraflammatory process of otitis extemna. Most often, antimicrob ial and anti-
iaflammatory agents are utilized in combination to treat the cavLsative, triggering
d_isorder, e.g., bacterial infection, ass well as the inflammatory perocess itszIf. They =are
a_1s0 most often administered as suspensions in drop form for tOpical administratior to
thhe affected ear. In order to enhance and provide a more unifoxm delivery of such
muedications to the epithelial lining of the outer ear canal, wickss, made of absorben®&
material such as cotton, are utilized to draw the suspension intO the ear canal.
However, due to the exudate presert in purulent forms of otitis externa, and the
cemmen present in virtually all infE ammatory conditions, high surface tension resis-ts
wmniform distribution of such medic-ations throughout the exterrmal auditory canal.

The most common otic disoOrder, otitis media, is a leadi ng cause of hearing Jloss
imn the United States and represents asignificant disability interfering with childhoosd
leearning processes. See Estrada (19997), Infect. Med. 14(3), 239-244. Otitis media
accounts for over 35 percent of all <hildhood visits to pediatric ians each year and
r-epresents more than $3.5 billion ir1 U.S. health care costs annuaally.

During episodes of otitis meedia, the relatively high surfCace tensions present_ at
t he air/liquid interface located upomn the epithelial lining of the tube lumen increase- the
Opening pressure required to open &his channel.

Typically otic infective disoOrders such as otitis media a re treated with a coumrse
of antibiotic therapy. See The Mer—ck Manual, 17th edition (1999), Section 7, Chapoter
84. Systemic administration of ant-ibiotics generally requires hvigh initial doses and® an
appreciable lag time to achieve the rapeutic levels in the ear. S ystemic application -of
clrugs via parenteral or oral routes, while eventually reaching tkhe eustachian tube amnd
rniddle ear, may have adverse systemic effects and, more imposrtantly, are not
especially effective at delivering a concentrated dose of the appplicable drugs where=
t-hey are truly needed, directly to th_e target tissues. At the samee time, direct drug
aapplication has been complicated by the sealed chamber anatowmy of the middle ear.

Combinations of antibacter-ial and anti-inflammatory agents, formulated
t-ogether in a pharmaceutically accesptable vehicle, have been p roposed for topical
aapplication to the ear, in various pzatents and publications inclmding those individually

cited below.
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U_S. Patent No. 6,395,746 to Cagle ez al.

U__S. Patent No. 6,440,964 to Cagle ez al.

U_S. Patent No. 6,509,327 to Cagle ez al.

U_S. Patent No. 5,679,665 to Bergam ini ef al.

U_S. Paicnt Mo. 5,965,54° to Purwar < Goldman.

LJ_S. Patent Application Publication Mo. 2001/0049366.

U_S. Patent Application Publication INo. 2002/0142999.

U_S. Patent Application Publication INo. 2002/0044920 discloses tr—eating
immune-rnediated ear disorders by administe:ring a TINF antagonist and a poyrimidine
synthesis inhibitor with a steroid, an anti-infl ammatory compound (for exaample an
NSAID omr a COX-2 inhibitor), a cytotoxic compound, an anti-neoplastic nmetabolite,
or a secoradary antirheumatic agent.

U_S. Patent Application Publication INo. 2002/0076383 discloses
administraation of a composition as an aerosol through the external auditor=y canal, the
composition comprising a lipid surfactant in an amount effective in loweri ng surface
tension of= an air/liquid interface upon epithel ial tissue lining, a spreading &agent and a
propellans, wherein the spreading agent is sel ected from the group consisti ng of lipids,
sterols, fa_tty acid, cholesterol esters, phospholipids, carbohydrates and pro teins, all in
powder form. The composition is said to inc rease external auditory canal —patency
while pro-viding protection against occurrence of otitis externa.

U_S. Patent Application Publication No. 2002/0064503 discloses
administraation of a composition as an aerosol through an external airway, =wherein the
compositi_on comprises a lipid surfactant in am amount effective in lowerin g surface
tension of an air/liquid interface upon epithel ial tissue lining, and a spread3ng agent
selected farom a group consisting of sterols, lipids, fatty acids, cholesterol e=sters,
phospholi_pids, carbohydrates and proteins, al 1 in powder form. The compeosition is
said to increase the patency and pressure equalization performance of the esustachian
tube lume=n.

Eaar drops have been contemplated as a formulation type for selecti—ve COX-2
inhibitors_., for example in the patents and publications individually cited beslow.

U_S. Patent No. 6,307,047 to Black er- al.

U._S. Patent No. 6,329,526 to Adams et al.

U_S. Patent Application No. 2001/0041726.

-6 -
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U.S. Patent Applicatioon No. 2001/0053764.

U.S. Patent Applicatiomn No. 2002/0010146.

U.S. Patent Applicatiom No. 2002/0013318.

All patents and publicamtions cited above are inc-orporated herein by reference.

Despite recent advance=: that have been made imn understanding the ccauses of
ot@c disorders, they remain largzely unpreventable and awe difficult to effecti vely treat.
It ~would be useful, therefore, teo provide efficacious me thods and compositmons for the
presvention and treatment of ot-ic disorders and complications related thereto.

Very few antibacterial -agents possess anti-inflammmatory, antipyretic or
an algesic properties in additior to their antibacterial acstivity. Therefore, tresating an
inFective condition with an ant-ibacterial agent alone typically does not allewiate the
infflammation, pain, swelling, £ever and other complicastions that often acco- mpany
succh an infective condition. T _hese problems are usuall -y not totally resol vewd until the
cawsal organism of the infectiv—e condition has been elirminated or reduced t o a
sulbpathogenic population by tie antibacterial agent.

Treatment of an infecti—ve condition having an irflammatory compoxzment with
an anti-inflammatory agent alo- ne can reduce inflammation, swelling, pain, fever and
othaer complications, but does rot treat the underlying imfective condition.

The most commonly ussed packaging containers and delivery device-s for
commpositions intended for intrmamammary administratio n to treat or prevent mastitis in
mi 1k producing animals as wel 1as for compositions for otic administration to treat otic
disorders are constructed of ox ygen-permeable plastic rmaterials, for examp le
polyethylene, polypropylene, e zc. and mixtures thereof. The use of oXxygen—permeable
pacckaging containers and deliv—ery devices for anti-mastitis compositions arad for
coenpositions for treatment or porevention of otic disorders poses serious prooblems for
lorag term chemical and/or physsical stability of a compaowsition contained the rein, if the
comnposition comprises an ingrsedient, for example an active medicament or an
excipient, that is prone to oxidaative degradation.

Although the referencess cited above disclose a mumber of compositi ons for
trezatment of mastitis or for treamtment of otic disorders, rone addresses the pmroblem of
providing extended chemical amnd/or physical stability o=f a composition pacBkaged in an
oxygen-permeable container, wshere the composition cozmprises a pharmacewutically
act jve agent and/or excipient thmat is prone to oxidative Qegradation. Despite= the above

-7-
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teachings, there still existss a need in the art for pharmacevatical compositions havim g
one or more of the followi. ng advantages over prior art co mpositions used in treatrr-ient
of mastitis or otic disorder=s: (a) extended chemical and/omr physical stability even vevhen
packaged in oxygen-permesable containers and delivery desvices, particularly where= the
composition comprises a poharmaceutically active agent © T excipient that is prone feo
oridative degradation, (b) efficacy against a wide variety of infectious organisms, (¢)
effective treatment for the inflammatory component as w-ell as the infectious
component of mastitis or ©f an otic disorder, (d) effectives treatment of the pain,
inflammation, fever and imfectious components of mastit3s or otic disorders, ()

minimal to no irritation afSter administration of the composition, (f) targeted delive=ry

* of the active agent(s) to si tes of infection, (g) rapid dispemrsibility of .an anti-mastiti s

composition in milk and i n udder fluids to quickly achiewe efficacious medicamenat
levels at sites of infection , (h) short milkout times follow~ing mastitis treatment for—
Jactating cows, (i) zero damy slaughter meat withdrawal pesriod following mastitis
treatment, (j) short milk vwithholding times post calving aafter dry cow mastitis
treatment, (k) rapid dispemsibility of an otic composition in the waxy moist
environment of an ear to equickly achieve efficacious meciicament levels at sites of~
infection, (1) a lowering o=f the surface tension of the air/Eiquid interface of epithelmal
tissue, increasing patency- of the auditory canal, (m) a protective coating for inflanmed
mucous membranes of thee ear, (n) improvement of the therapeutic index of an act ive
agent while decreasing itss general toxicity and minimizimg the risk of systemic eff"ects,
(0) decreased time requireed to alleviate an infective concition having an inflammaatory
component, (p) reduction_ in side effects, (q) potential to administer a lower dose Of an
active agent while still providing efficacy, and (r) potent ial to administer a higher dose

of an antibacterial agent wwithout increased side effects.

SUMMARY OF THE INVEN"TION
Novel methods off treatment and pharmaceutical compositions having sone or
all of the advantageous a-ttributes described above have mow been developed. In
particular, there is providied a novel method of treatment and/or prevention of an
infective and/or an inflarmmatory condition in a fluid-containing organ having a
natural exterior orifice, fsor example an udder of a milk-poroducing animal or an ezr of
a human or animal subjeect. The method comprises adm_inistering an antibacterial_

agent or an anti-inflamm atory agent to the organ via the exterior orifice. The metlhod
-8-
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also comprises ad ministering a combination theerapy of the antib acterial agent and a
second agent that is an anti-inflammatory agen®, an analgesic and/or an antipyretic.
The antibacterial &agent is administered as a phaarmaceutical comgposition comprising,
in addition to the aantibacterial and /or anti-inflaammatory agents, a vehicle that
comprises (2) an ammphipathic oil that is water Qispersible and ettanol insoluble. (b)
microcrystalline wva:. and () a pharmaceuticall -y acceptable non—agucous carrier.

Such a cormposition has low interfacial tension when placzed in contact with an
aqueous medium. It is believed, without being bound by theory, that this low
interfacial tension results in the composition di=spersing readily imn udder fluids such as
milk as well as in —the more waxy moist enviromment of an ear. I'na preferred method
of the invention, tkaerefore, upon administratiom to the fluid-cont=aining organ, the -
composition dispe rses in the fluid.

The metho d can, for example, comprise intramammary irafusion of such a
composition for tresatment of mastitis or other d_iseases of the udc3er in a milk
producing animal, or otic infusion of such a cormposition for trea tment and/or
prevention of otic disorders, and is efficacious i n a wide variety of infective disorders
involving a wide v-ariety of infectious organism s. The term “infumsion” herein
embraces any oper—ation wherein a liquid compcsition is caused teo flow into the fluid-
containing organ v-ia the exterior orifice, for example the teat can-al in the case of
intramammary infuision or the external auditory canal in the case of otic infusion,
regardless of the ti:mescale involved. In the pressent context, “infiision” and
“injection” are sub stantially synonymous. For e=xample, the comgposition can be
intramammarily adliministered by inserting the caannula nozzle of =2 mastitis syringe into
the external orifice= of a teat canal and injecting —the composition t hrough the nozzle
into the udder.

The second! agent can be administered b=y a route that is other than the route of
administration of tHhe antibacterial agent. Altermmatively, both agerits can be
administered by the= same route, i.e., via the extesrior orifice of the= organ, for example
the teat canal in thes case of an udder or the external auditory canaml in the case of an
ear. Where admini stration is by the same route, it is preferred thamt the anti-
inflammatory agen-t as well as the antibacterial amgent be administe=red by
intramammary or owtic infusion in the form of a 1 iquid compositiomn comprising a
vehicle as describeed above. It is especially preferred that the antiWbacterial agent and
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the anti-infla_mmatory agent be administered imn a single composition coOntaining both
agents.

Acco-xdingly, there is further provided a pharmaceutical compossition
comprising a- vehicle that comprises (a) an am_phipathic oil that is wate-r dispersible
ond ethonol 1 nsoluble, (b) microcrystalline wa=: and (¢) a pharmaceuticaally acceptable
non-aqueous  carrier. The vehicle has stably dmspersed therein an antibaacterial agent in
an antibacterzally effective amount and an anti -inflammatory agent, an analgesic
and/or an ant ipyretic in a therapeutically effecive amount.

In ones embodiment the antibacterial ag=ent, the anti-inflammatomry agent and/or
an excipient mn the composition is prone to ox i dative degradation, and t=he composition
exhibits extemnded chemical and/or physical stambility when packaged in acontainer or
delivery deviece having an oxygen permeable wall.

The n ovel composition has a low interf-acial tension in aqueous fluids, thereby
increasing disspersibility of the composition in milk and udder fluids, as- compared to a
conventional oil based formulation. This resuBkts in rapid distribution offf the
composition &hroughout the udder and thereby allows the antibacterial =agent and/or
the second agzent to reach infected tissue quick 1y, providing an efficaciomus level of
medicament &t a site of infection. The interfac ial tension of a composit ion in an
aqueous fluid determines the encrgy needed fo r dispersion and spreadin- g of the
composition i.n the fluid, as well as the energy mecessary for a suspendeed particle in
the compositi on to cross the oil/milk or oil/udcer fluid interfacial bouncdary.

The low interfacial tension of the compwosition also increases disspersibility of
the compositi on in the waxy moist environmemt of an ear, as compared to a
conventional «composition. The resulting rapid distribution of the comp osition
throughout m—ucous membranes and lipid conta=ining wax of the ear canal allows the
antibacterial amgent and/or the second agent to resach infected tissue quick<ly, providing
an efficaciouss: level of the medicament at the si te of infection. Such a ceomposition
can also produi_ice a protective coating for inflanned mucous membranes Of the ear.

CombZination therapy according to the imvention provides effecti —ve treatment
for both the imfectious as well as the inflammat ory components of an infTective
condition, and can reduce the time required to —esolve the infective concTition and
associated inflammation. Preferably the metho d or composition providess effective
treatment and~/or prevention of the pain, inflammmation, fever, swelling, r-edness, heat,

-10 -



WO 2004/0832719

10

20

25

30

PCT/1B2004/000802

increzased mucous or mucous/catarrhal secretions, anorexia, sen:sory dulling, loss of
orgama or system function, as well as tdhe infectious components associated with
masti tis or otic infections.

Inflammation associated with an infective condition can_ inhibit an
antibzacterial agent from effectively rezaching the site of infectiorn. Use of a selective
COX—2 inhibitor in combination theraapy with an antibacterial asgent reduces the
inflanmimation associated with an infective condition and can ressult in improvement ine
the aboility of the antibacterial agent to effectively reach the site of infection.

Certain antibacterial agents, w-hile being very effective amgainst infective
bactenria, are associated with a risk of undesirable side effects, smuch as transient
rednes=ss, swelling and inflammation. _Acceptable dosages of sormne antibacterial agentss
can bes practically limited by the need to minimize risk of such sside effects. The
combanation therapy method of the pr-esent invention minimizess these risks, thereby
provicling improved treatment of mas#itis and otic conditions.

It is believed, without being bound by theory, that certaimn antibacterial agents,
when administered to certain subjects , can promote release of erdotoxins that in turn
sets o#ff a TNFy(tumor necrosis factor alpha) mediated response ., and it is further
believ—ed that such response can be blocked or mitigated by the sselective COX-2
inhibi-tor.

Combination therapy accordin g to the invention can enallble administration of &
lower dose of a therapeutic agent while still providing efficacy.  Further, local
admimistration of the antibacterial age nt, and optionally the seco=nd agent, according t©
the in=vention provides targeted delivexy to the site of infection a_.nd/or inflammation.

Combination therapy as provicled herein can improve the= therapeutic index of
an act=ve agent by decreasing its genemral toxicity and minimizings the risk of systemic
side ewvents. Therapeutic index is a mesasure of the margin between a therapeutically
effecti_ ve dose and a toxic dose of a drug and is typically express=ed as the ratio of LDsq
(a dosee lethal to 50% of a population) to EDs, (a dose therapeuti cally effective in 50%
of the population).

When administered by intramammmary infusion, for exammple in treatment of
mastitJis, preferred methods and compositions can have additionaal advantages. For
exampole, a preferred method enables ssuitably short milkout time=s. Milkout time for a

lactatizng cow is the period of time frorm administration of a mastcitis treatment to
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resumption of production of saleable milk. F-ollowing such adminisstration, the
concentration «of active agent(s) in milk must fall to a level acceptatole to the
appropriate reggulatory body before the milk is deemed suitable for Bhuman
consumption. A suitably short milkout time reduces monetary lossess to a dairy farmer
caused by a manstitis outbreak.

Alternaatively or in addition, a preferred method enables a lo-w milk
withholding timme post calving after dry cow mnastitis treatment, witl1 no active agent
residues in the- offspring.

Alternatively or in addition, a preferreed method enables a ze=ro day slaughter
meat withdrawal period following mastitis trecatment. This attribute is especially
important sinc e it allows a farmer to dispose ©f a treated cow at any= time it is
financially ad\—antageous to do so, rather than being required to keepp and feed a cow
for a specified amount of time after its treatm ent.

The ter—m “treatment” herein includes administration of a thesrapeutic agent to a
non-lactating =animal, for example a dry cow, which does not yet sheow clinical signs of
mastitis, but w~hich is at risk for developing cinical mastitis. The imvention therefore
provides a me&hod for reducing risk of developing clinical mastitis -1in a future lactating
animal at such_ risk, the method comprising irastramammary adminis®&ration to the
animal of an antibacterial agent in combination therapy with a secomnd agent as defined
herein, in theraapeutically effective amounts of each.

In a presferred embodiment, however, <ombination therapy aaccording to the
invention is aciministered to a milk producings animal that has clinic=al signs of
mastitis. The invention therefore provides a xmethod for treating cli nical mastitis in a
milk producin_g animal, the method comprisirag intramammary adm inistration to the
animal, of an &:antibacterial agent in combinati on therapy with an an®i-inflammatory
agent as define=d herein, in therapeutically effective amounts of eact.

When .administered by otic infusion, for example in treatme -nt of infective
disorders of thee ear, preferred methods and compositions can have aadditional
advantages. FFor example, a preferred method increases patency of -the auditory canal
and thereby re duces resistance to conduction of sound, improving tihe clarity and
sensitivity of Iearing.

Alternzatively or in addition, a preferresed method provides a czoating on the
epithelial lininmg of the ear that protects against deleterious effects o—f water and water-

-12 —



WO 2004/082719 PCT/IB_2004/000802

10

15

20

25

30

borne toxins, irrdtants and antigenic materials, =nd helps prevent otic dissorders.

A furthem benefit of methods and compcsitions of the invention, whether for
intramammary O=r Otic use, is that they permit taargeted delivery of at leasst the
antibacterial age-nt to the site of infection and/oer inflammation. Where @ composition
of the invention is used comprising both an ant.ibacterial agent and 2 second agent as
defined herein, t argeted delivery of both agents= is provided to the site ofF infection
and/or inflammamtion.

A still fu_rther benefit of preferred comp>ositions, whether for intmramammary or
otic administrati on, is that they cause minimal 7to no irritation after adm=nistration.

A still fu_rther benefit of a composition eof the invention is impro ved physical
stability when coOmpared to conventional oil an- d aqueous compositions, for example
by virtue of imp=roved composition resuspendalbility. A composition of the invention
has been shown to cause flocculation of certairm drugs, thereby improvirmg
resuspendability~ and eliminating the problem o=f suspension caking and possible
delivery of a sulopotent or non-efficacious dose .

A proceszs is provided for preparing a pknarmaceutical compositicon of the
invention. The porocess comprises mixing, in a=ny suitable order, an amphipathic oil
that is water dispersible and ethanol insoluble, microcrystalline wax, a
pharmaceuticall -y acceptable non-aqueous carrieer, an antibacterial agent and a second
agent as defined herein to provide the composi®tion, such a composition preferably
having extendedll chemical and/or physical stabality as described herein.

The pres-ent invention thus provides sol utions to several long staanding
problems in the art and possesses one or more madvantages over methodss and
compositions of ~ prior art. Other features, adva ntages and benefits of the= invention

will be apparent from the description that follo—ws.

DETAILED DESCRIPTION «OF THE INVENTION
The inve=ntion provides a method of trezatment of an infective comndition in a
fluid-containing organ having a natural exteriomr orifice, the method conmmprising
administering arm antibacterial agent to the orga_n via the exterior orifice and
administering in_ combination therapy therewiti a second agent as define=d herein;
wherein the anti bacterial agent is administered as a pharmaceutical commposition
comprising the antibacterial agent and a vehicles that comprises (a) an arnphipathic oil

that is water dispoersible and ethanol insoluble, (b) microcrystalline wax and (c) a
13-
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pharmaceutically acceptable non-aqueous carrier.

It will be understood that reference herein to methods involvi ng and
compositions comprising “an antibacterial agent™ embraces such mesthods and
compositions wherein more than one antibacterial agent is used. Fur—ther, more than
one anti-inflammatory, antipyretic and/or analgesic agent can optionaally form the
“second agent” herein.

An “infective condition” herein includes any disease, disorde. 1 or condition
mediated by a pathogenic bacterium or that is otherwise responsive te treatment with
an antibacterial agent such as an antibiotic drug, whether or not accozmpanied by pain,
fever, swelling or inflammation. The invention is, however, especiallly drawn to such
conditions.having a component of pain, fever, swelling or inflammat ion.

A fluid-containing organ as contemplated herein includes a mammary organ,
for example an udder of a milk producing animal such as a cow, a gcat or a sheep. A
“milk producing animal” can be a female of any mammalian species but is preferably
an animal raised for the purpose of pfoviding milk, e.g., a cow, a goator a sheep, and
encompasses such animals whether or not they are lactating at the tirone of the infective
condition or at the time of treatment. The natural exterior orifice of ®the mammary
organ is the orifice of the teat canal. A fluid-containing organ also ircludes an ear of a
human or animal subject. The natural exterior orifice of the ear is th-. € orifice of the
external auditory canal.

The term “antibacterially effective amount” as used herein re fers to an amount
of an antibacterial agent that is sufficient, when administered by the method of the
invention, to reduce, relieve, prevent, or delay onset of one or more sSymptoms of an
infective condition being treated, or to reduce numbers and/or activisty of a causal
organism.

The term “combination therapy” herein means a treatment re_gimen wherein
the antibacterial agent and the second agent are administered individ_ually or together
in such a way as to provide a beneficial effect from co-action of thes.e therapeutic
agents. Such beneficial effect can include, but is not limited to, phar—macokinetic or
pharmacodynamic co-action of the therapeutic agents. Combination therapy can, for
example, enable administration of a lower dose of one or both agent=s than would
normally be administered during monotherapy, thus decreasing risk eor incidence of

adverse effects associated with higher doses. Alternatively, combinaation therapy can
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result in increas-€d therapeutic effect at the norrmmal dose of each agent i monotherapy.
“Combination thherapy” herein is not intended to» encompass administra tion of two or
more therapeutieC agents as part of separate monetherapy regimens that incidentally
and arbitrarily ressult in sequential or simultaneo us treatment.

Adminisstration of the antibacterial agent and the second agent typically is
carried out over adefined time period (usvally minutes, hours, days or =wecks
depending upon_ the combination selected). Thes se therapeutic agents c&an be
administered in a sequential manner, that is, at dlifferent times, typicallyw separated by
no more than abeout 24 hours, or in a substantialBy simultaneous manner—.

When acIministered simultaneously, the antibacterial agent and she second
agent can be adrministered in separate dosage forms or in coformulatiorm, i.e., in a
single dosage fomrm. When the two agents are aclministered sequentiallye or in separate
dosage forms, tie second agent can be administesred by any suitable roumte and in any
pharmaceuticall y acceptable dosage form, for excample by a route and/o rin a dosage
form other than that used for the antibacterial agrent. Alternatively, the second agent,
like the antibact-crial agent, can be dispersed in a vehicle that comprisess (a) an
amphipathic oil that is water dispersible and ethanol insoluble, (b) micr-ocrystailine
wax and (c) a plharmaceutically acceptable non-aqueous carrier and adn_1inistered via
the natural exter—ior orifice of the fluid-containin g organ. In a preferred embodiment,
both agents are cco-dispersed in the same vehicle and administered in a SSingle
operation.

The term “therapeutically effective amownt™ as used herein refer=s to an amount
of an active agemt that is sufficient, when administered by the method o fthe invention,
to reduce, reliev €, prevent or delay onset of one «©r more symptoms of a condition
being treated, or— to reduce numbers and/or activik ty of a causal organisme. The phrase
“in therapeuticallly effective amounts of each” mueans that when adminisstered in
combination the rapy according to the method of the invention, the amowunt of the
antibacterial age=nt and the amount of the second agent are sufficient to yprovide both
an antibacterial effect and an effect selected fromn anti-inflammatory, an_algesic and
antipyretic effec 1s. Such amounts can be the sarme as, greater or less th=an the amount
of antibacterial &xgent or the amount of the second agent that are therape utically
effective when umsed in monotherapy.

The “sec ond agent” herein is an active pharmaceutical agent hawing analgesic,
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antipyretic and/or anti-inflammatory properties. Preferably such an agent exhibits at
least an anti-inflammatory effect when administered according to the invention.

The pharmaceutical composition comprising the antibacterial agent and, in
certain embodiments, the second agent is a liquid injectable or infusible composition.
for example a composition adapted for intramammary or otic irfusion, having the
agent(s) dispersed in a vehicle as described herein. The term “ispersed”™ in the
present context means dissolved (i. ¢., molecularly dispersed) omr colloidally dispersed,
for example as an emulsion or suspension. Typically at least ore of the therapeutic
agents is suspended in solid particulate form in the vehicle.

The vehicle comprises three essential ingredients, optiomnally together with
additional ingredients.

The first of these essential ingredients is an amphipathic oil that is water
dispersible and ethanol insoluble. .An “amphipathic 0il” is defimned as a substance
having a molecular structure with a distinctly polar region and & distinctly non-polar
region. Structuraliy these two regions of the amphipathic oil ar e sufficiently far apart
that the unique properties of the tw o regions are distinctly separ—ate. The term “ethanol
insoluble” means that the amphipathic oil is essentially insolub¥e in ethanol at 20°C.

The second essential ingredient of the vehicle is microcmrystalline wax.

The third essential ingredient of the vehicle is a pharmaczeutically acceptable
non-aqueous carrier. Such a carrier is typically an oil, as descrisbed more fully
hereinbelow.

The selection of vehicle components is important in pro—viding a composition
that, upon administration to the fluid-containing organ, disperse=s in the fluid. It is
believed, without being bound by theory, that such dispersion ira the fluid within the
organ results in targeted delivery of the antibacterial agent and, optionally, the second
agent, to the site of infection in the organ.

Where the method of the inwvention comprises injection ©r infusion of the
composition into an udder via the teat canal, a process describecd herein as
“intramammary infusion” regardless of the timescale involved, Jtcan provide effective
treaitment of mastitis, other diseases of the udder, and/or a condf tion associated with a
mammary disease.

Where the method of the inwvention comprises injection <r infusion of the
composition into an ear via the external auditory canal, a proces s described herein as
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“otic infusicon” regardless of the timescale iravolved, it can provide ef~fective treatment
and/or prevesntion of an otic disorder and/or acomplication associate«d therewith. The
subject suffesring such otic disorder or comp lication associated therev=vith can be a
human, commpanion animal, horse, livestock or the like.

Exarmples of such otic disorderz inclwide, but arc not limited 1o, otitiz e;.tema
(external eam infections), otitis media (middl € ear infections), includimng acute,
secretory, se=rous and chronic forms of otitis media, otorrhea (otitis nmedia with
ruptured ear— drum causing effusion), acute mnastoiditis, infections related to otic
surgical proecedures (such as tympanostomy and the like), otosclerosi=s, otalgia, otic
pain, otic in=flammation, otic bleeding, Lerm oyez’s syndrome, Menieme’s disease,
vestibular neuronitis, benign paroxysmal possitional vertigo, herpes zOster oticus,
Ramsay Hurnt’s syndrome, viral neuronitis, gzanglionitis, geniculate he=rpes,
labyrinthitis _, including purulent labyrinthitis and viral endolymphatic= labyrinthitis,
perilymph fi_stulas, presbycusis, drug-induce d ototoxicity, acoustic ne=uromas, aerotitis
media, infec=tious myringitis, bullous myringgitis, otic neoplasm, squar—mous cell
carcinoma, asal cell carcinoma, other otic ccancers, pre-cancerous ot&c conditions,
nonchromaf—fin paragangliomas, chemodectosmas, glomus jugulare turmors, glomus
tympanicuma. tumors, perichondritis, aural ec=zematoid dermatitis, mal ignant external
otitis, subpe=richondrial hematoma, ceruminc©mas, impacted cerumen, sebaceous cysts,
osteomas, keloids, tinnitus, vertigo, tympani< membrane infection, ty-mpanitis, otic
furuncles, pestrositis, conductive and sensorireural hearing loss, epidumral abscess,
lateral sinus thrombosis, subdural empyema, otitic hydrocephalus, Daandy’s syndrome,
bullous myrmngitis, diffuse external otitis, fomreign bodies, keratosis ot>turans,
otomycosis, trauma, acute barotitis media, acute eustachian tube obstmruction, a
complicatior associated with any of the abowe infections (such as heamring loss, brain
abscess, fevesr, cholesteatomas, calcification of the middle and inner e=ar, ruptured ear
drum, menirmgitis, facial paralysis and the lik €), postsurgical otalgia ard the like.

The mmethod of the invention is partic ularly suitable for treatm ent of otitis
externa, otiti_s media, otorrhea, and infections=s having an inflammatoryw component that
are related to an otic surgical procedure.

In oma€ embodiment the otic disorder s a neoplasia. Exampless of such
neoplasia include, but are not limited to, otic neoplasia, squamous cel_1carcinoma,
basal cell camcinoma, malignant external otitas, malignant nonchromaffin
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paraganglioma, malignant jugulare tumor, malignant glomwus tympanicum tumor, a
pre-cancerous otic condition and the like.

Combination therapy of the antibacterial agent toge=ther with the second agen&
provides enhanced treatment options as compared to admiristration of either the
antibacterial agent or the second agent alone. As indicated above, the antibacierial
agent is dispersed in a vehicle that comprises (a) an amphipoathic oil that is water
dispersible and ethanol insoluble, (b) microcrystalline wax and (c¢) a pharmaceuticall=y
acceptable non-aqueous carrier, and is administered for example by intramammary omr
otic infusijon, while the second agent is formulated into any~ acceptable immediate
release or sustained release pharmaceutical dosage form. SSuitable dosage forms for
the second agent include, but are not limited to, a suspension, solution, emulsion, .
tablet, capsule, pill, powder, granules, elixir, tincture, syrupo, lozenge, dragee, gel,
ointment, spreadable paste, slurry, aerosol spray, ear drops,.. nasal drops, eye drops,

suppository, implant and the like, and can be administered via any route including, but

" not limited to, oral, including peroral and intraoral, e.g., sulblingual, buccal, etc.;

parenteral, e.g., intramuscular, subcutaneous, intravenous, mntraperitoneal, intra-
articular, intradermal, intraspinal, intrasternal, intramedullamry, intrasynovial,
intrathecal, intracardiac, intraventricular, intracapsular, intr—acranial, efc.;
intramammary, topical, transdermal, intranasal, otic, mucossal, rectal, intravaginal,
pulmonary and the like.

Preferably the second agent is formulated in a pharrmaceutically acceptable
vehicle, and both the antibacterial agent and the second age=nt are administered into
the same fluid-containing organ, for example by intramamrmary or otic infusion. A
pharmaceutically acceptable carrier or vehicle is one that haas no unacceptably
injurious or toxic effect on the animal when administered a s a component of a
composition in an amount required herein. No excipient in gredient of such a carrier
or vehicle reacts in a deleterious manner with another excipoient or with the therapeuti ¢
agent(s) in a composition.

Optionally, administration of the therapeutic agents described above can take
place in further combination with other biologically active sagents and non-drug
therapies. For example, for treatment of a cancerous or pre -cancerous otic condition
(such as otic neoplasia, squamous cell carcinoma, basal celM carcinoma, malignant
external otitis, malignant nonchromaffin paraganglioma, maalignant jugulare tumor,
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malign_ant glomus tympanicum tumor, a pre-cancerous otic condition and the like) an
antinecplastic agent can be added to a co mbination therapy of the invesntion. Such
antinecplastic agents include, but are not limited to, anastrozole, calci um carbonate,
capecitiabine, carboplatin, cisplatin, doce taxel, eflornithine, etoposide .. exemestane.
fluox ymmestrine, gemcitabine, goserelin, 1rinotecan, ketoconaxole. letrcozol, leucovorin,
levami sole, megsetrol, paclitaxel, raloxifene, retinoic acid, selenium
(selenomethionine), sulindac sulfone, tarmoxifen, thiotepa, topotecan, toremifen,
vinbas=tine, vincristin, vinorelbine and the like, and combinations thereeof.

In all embodiments of the inventi on, at least the antibacterial amgent is
adminmstered locally. An essential requizement for successful therapy of a local
infecti—ve condition such as mastitis is that an antibacterial agent must reach the site of
infectison at a concentration near or higher than the minimal inhibitory~ concentration
and thaat such concentration must be maintained for a certain minimal time. There are
signifiscant differences among antibacterial agents in their ability to re ach a site of
infecti=on in, for example, an udder, and these are greater than the diffeerences in their
intrins ic antibacterial activities. One adwantage of local administratiomn according to
the inwention is that the antibacterial agent and, preferably, the seconcd agent, are
prefere=ntially directed toward their site Of action, resulting in more ra-pid onset of
therapeeutic action and more complete deslivery to the site of infection.. compared with
other r—outes of administration such as in tramuscular, subcutaneous armd oral routes.
Local - administration can allow the total therapeutic dose for a given effect to be
decreassed and avoids the hepatic first pass effect. In addition, local a~dministration
decreamses or eliminates secondary effects, especially those linked to omne or both of the
active agents, at sites other than the site of infection. Local administr-ation of an active
agent ecan also improve its therapeutic irrdex by decreasing its general toxicity and
mininmmizing risk of undesirable systemic effects.

The invention provides, in a further embodiment, a pharmacewutical
compcosition adapted for intramammary infusion, comprising a vehicRe that comprises
(a) an amphipathic oil that is water dispersible and ethanol insoluble, (b)
microecrystalline wax and (c) a pharmaceutically acceptable non-aque-ous carrier; the
vehicl_e having stably dispersed therein an antibacterial agent in an amtibacterially
effecta ve amount and a second agent as defined herein in a therapeuti- cally effective
amoumt. Such a composition is suitable for single administration pro viding
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combinatioma therapy in accordance with the method of the inv—ention,

Prefe=rably such a composition Iowers the high surface tension of the air/liquid
interface of espithelial tissues associated with an otic disorder, so as to increase patency
of the auditowry canal. A decrease in the surface tension of the air/liquid interface of
the epithcliu m lining can minimize fluidk accumulation, and in  some instances enable
€vacuation o=f fluids held in the canal due to elevated surface te=nsions therein, and/or
allow separation of the proximal and opposing epithelial walls of the auditory canal
(often broughht closer together due to elewated surface tension of the tissues) thereby
improving coonduction of sound. The term “increass patency” aas used herein refers to
opening, and reduction or elimination of blockage, of the audit-ory canal so as to form
a patent condluit. Resistance to conduction of sound results fromm reduction of the
volume, partial obstruction, or complete occlusion of the auditcory canal due to
swelling of tke epithelial walls as a result of inflammation, the accumulation of
increased am- ounts of cerumen secreted thereupon, and/or colle - ction of fluids
therewithin, i ncluding fluids containing wwaste products of the i- mmune response or
exogenous waater.

In a paarticular embodiment of the invention an ingrediemnt of the composition
(the antibacte-rial agent and/or the second agent and/or an excip ient ingredient) is
prone to oxid.ative degradation. Such a composition exhibits exmtended chemical
and/or physic.al stability even when packaged in an oxygen perr—meable container or
delivery devicce. The term “extended cheamnical and/or physical =stability” herein means
that a composzition of the present embodirnent has greater chem:ical and/or physical
stability than za reference composition cormprising the same medllicament at the same
concentration— A “reference composition™’ in the present contex_t means a composition
lacking one or= both of the amphipathic oill and the microcrystall ine wax, but otherwise
similar to the ecomposition of the inventioxn.

Oxyge-n permeable containers or d elivery devices can be - made of any suitable
thermoplastic material. Examples of such» materials include, bust are not limited to,
polymers and ~copolymers of polystyrene, Polyacrylonitrile, poly vinyl chloride, and
particularly pcolyolefins. Polyolefins inclu de, for example, polyesthylene,
polypropylene , polybutenes, polyisoprenes, polypentenes, copol=ymers thereof and
mixtures there of.

Compoositions for intramammary administration are commmnonly packaged in
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syrimges that are provided with a canraula nozzle for insertion immto the teat to aliow
extr-usion of the composition directly into the mammary gland v~ia the teat canal.
Intrzamammary suspension formulatio ns are generally prepared #n thickened vehicles
to p-revent settling of drug particles in. the cannula nozzle, whickn can cause nozzle
plusxging resulting in incomplete ez pualsion of the composition.

Cephalosporins are a class of aantibacterial substances, many of which have a
broaad spectrum of activity against both gram positive and gram negative bacteria.

In an early effort by the prese nt applicant to develop an  intramammary
suspoension of the cephalosporin ceftieofur, 12.5 mg/ml ceftiofur hydrochloride was
suspoended in a thickened vehicle cormmmprising 20 mg/ml glycery® monostearate in
pearut oil. Although clinically effica-cious, the potency of this ccomposition fell to
below 90% of label after storage for l<ess than 18 months at roorn temperature when
pacE<aged in polyethylene syringes. (Oxidative degradation of cesftiofur hydrochloride
was determined to be the primary cau se of this potency decline. A room temperature
shel flife wherein at least 90% of labez] potency is retained for a minimum of 24
morths is desired for an intramammaxy suspension.

A number of ceftiofur hydrochloride suspension compossitions were then
prepoared in a variety of thickened vehuicles and packaged in oxy=gen permeable
polsyethylene syringes. Ceftiofur hydsochloride formulations at a concentration of
12.5 mg/ml were manufactured. All -vehicles were based on costtonseed oil, with the
folleowing additional components:

1) 50 mg/ml microcrystallines wax.

2) 70 mg/ml microcrystallines wax + 1.0 mg/ml propyl _gallate.

3) 100 mg/ml microcrystallime wax + 50 mg/ml Labraf il™ M-1944CS.

4) 40 mg/ml Gelucire™ 62/05 + 10 mg/ml Gelucire™ 33/01.

5) 70 mg/ml Lexemul™ AR_

6) 2.5 mg/ml Coagulan™ GE>-1.

7) 10 mg/ml microcrystalline wax + 5 mg/ml Hydrofol . Glycerides™ T 57L.

8) 30 mg/ml Drewpol™ 10-d0-S.

9) 15 mg/ml beeswax blend.

10) 60 mg/mi Drewpol™ 10-10-S.

11) 10 mg/ml beeswax blend + 50 mg/ml Labrafil™ M—1944CS.

12) 100 mg/ml microcrystallithe wax + 1.0 mg/ml propy_1 gallate.
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13) 70 mg/ml microcrystalline wax + L 00 mg/ml Labrafil™ N1-1944CS.
14) "70 mg/ml microcrystalline wax + 100 mg/ml Labrafil™ N-1944CS +
0.2 mg/ml butylated hydroxytolu ene.
15) 70 mg/ml microcrystalline wax + 5»0 mg/ml Labrafil™ M—1944CS +
5 1.0 mg/ml propyl gallate.
16) 70 mg/ml microcrystalline wa: + S0 mg/ml Labrafil™ 14 —1944CS +
0.2 mg/ml butylated hydroxytolueene.
17) 50 mg/ml microcrystalline wax + 1 .0 mg/ml propyl gallat=.
18) L 00 mg/ml microcrystalline wax + 100 mg/ml Labrafil™ JVi-1944CS + 1.0
10 mg/ml propy! gallate.

19) 1 00 mg/ml microcrystalline wax + 100 mg/ml Labrafil™ 1iM-1944CS + 0.2

mg/ml butylated hydroxytoluene.

20) 1. 00 mg/m! microcrystalline wax + 50 mg/ml Labrafil™ M1-1944CS +

1.0 mg/ml propyl gallate.
15 21) L 00 mg/ml microcrystalline wax + 50 mg/ml Labrafil™ M1-1944CS +
0.2 mg/ml butylated hydroxytolueene.
22) 50 mg/ml microcrystalline wax + 1 00 mg/ml Labrafil™ M1-1944CS +
0.2 mg/m! butylated hydroxytolue=ne.
Labr afil™ M-1944CS is an amphipath 1c oil that is dispersible in water and is
20  essentially irsoluble in ethanol at 20°C. Gelucsire™ 62/05 and Geluci_re™ 33/01 are
essentially irert excipients derived from naturaal hydrogenated food gr—ade fats and oils.
Lexemul™ _AR is an acid stable cationic, self emulsifying glyceryl mconostearate.
“Beeswax bMend” refers to a blend containing wwhite beeswax, carnauboa wax and
candelilla wax. Coagulan™ GP-1 is N-acyl gl utamic acid diamide, amn amino acid
25  gelatinizatio n agent for oil. Drewpol™ is a meodified glyceride.

Mos€ surprisingly, it was discovered th at after 24 months stor=age at room
temperature in oxygen permeable polyethylene syringes, only those ce=ftiofur
hydrochloricle compositions comprising both I _abrafil™ M-1944CS a—wnd
microcrystal line wax provided formulations th at maintained at least 9- 0% of label

30 potency. Estimated room temperature shelf livses for the ceftiofur hyd_rochloride
formulationss comprising both Labrafil™ M-1944CS and microcrystalline wax in
cottonseed owil were 2.4 to 3.7 times greater thamn estimated room tempeerature shelf

lives of com parable formulations which did nost contain Labrafil™ M-—1944CS.
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Add3tionally, while a ceftiofur hydroechloride composition commprising Labrafil™
M-19944CS and beeswax blend in cot tonseed oil, stored at rooOm temperature, had a
potemcy of less than 90% after storag-e for 24 months in oxygesn permeable
poly-cthylene syringes at room tempemature, a ceftiofur hydrochloride formulation of
com- parable viscosity comprising Laborafil™ 14-1944CE and Chicrocrystalline was irm
cottoOnseed oil exhibited a potency of greater than 90% of labesl after 24 months in thme
sames storage conditions.

Compositions comprising a ceephalosporin, an amphip=athic oil that is water
dispeersible and ethanol insoluble, miecrocrystalline wax and a non-aqueous carrier, 1m
addi tion to providing extended chem 1ical and/or physical stab 1ility, can also provide
efficzacy against a wide variety of infectious organisms, rapid dispersion of the
com position in milk and in udder flu ids to quickly achieve ef ficacious medicament
Jleve 1s at the site of infection, short mmilkout times for lactatingg cows, a zero day
slaughter meat withdrawal period, shxort milk withholding tinmes post calving after dxy
cow treatment, and minimal to no irr itation after administrati on.

Antibacterial agents applicab e for use according to thae invention include an y
suchm agents that are effective for trea_tment and/or prevention of mammary disorders
and/~or otic disorders and/or compliczations associated therewth. Suitable antibacter—ial
agerts include, but are not limited to , beta-lactam antibacterizals such as natural and
synt hetic penicillin type agents inclu«ding penam penicillins (=such as benzyl penicillAn,
phermoxymethyl penicillin, coxacillin , nafcillin, methicillin, o xacillin, amoxycillin,
temeocillin, ticarcillin and the like), p enicillinase-stable penicSllins, acylamino and
carbsoxypenicillins (such as piperacil lin, azlocillin, mezlocillin, carbenicillin,
temeocillin, ticarcillin and the like), amnd broader spectrum permicillins (such as
stregptomycin, neomycin, framycetin, gentamicin, apramycin, amikacin,
specctinomycin, amoxycillin, ampicil Tin and the like), cephalosporins, macrolides
(suc=h as tylosin, tilmicosin, aivlosin, erythromycin, azithrom:ycin, spiramycin,
josa_mycin, kitasamycin and the like) , lincosamides (such as L incomycin, clindamycan,
pirl&mycin and the like), pleuromutil ins (such as tiamulin, va Inemulin and the like),
polypeptides, glycopeptides (such as vancomycin and the like=), polymixins (such as=
poly/mixin B, polymixin E and the likke), sulfonamides (such =as sulfamethazine,
sulfadiazine, silver sulfadiazine, sulfatroxazole, sulfamethox ypyridazine,
sulf~anilamide, sulfamethoxazole, sukfisoxazole, sulfamethizoole, mafenide and the 1i ke,
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alone or~ in combination with trimethopram), chloramphenicol, thiarnphenicol,
florfenicol, tetracycline type agents (suck as tetracycline, chlortetracycline,
oxytetramcycline, domeclocycline, doxycy=cline, minocycline and the like), quinolones
and flucoroquinolones (such as ciprofloxaacin, enoxacin, grepafloxac in, levofloxacin,
lomeflo ~acin, norfloxacin, ofloxacin, spzarfleracin, trovaflosacin, ¢ inocacin, nalidixic
acid ancq the like), tiamulin, colistin, mer-openem, sulbactam, tazobamctam,
methacyscline, pyrimethamine, sulfacetarmide, oxazolidinones, e.g., eeperezolid,
linezolicd, N-((5S)-3-(3-fluoro-4-(4-(2-fluaoroethyl)-3-oxy-1-piperaz mnyl)phenyl-2-oxy-
5-oxazoelidinyl)methyl)acetamide, (S)-11—((3-(5-(3- pyridyl)thiopherm-2-yl)-2-0xy-5-
oxazoliclinyl)methyl)acetamide, 2,2-diflvaoro-N-({(55)-3-[3-fluoro-4-(4-
glycolowylpiperazin-1-yl)phenyl]-2-oxo0-1 ,3-oxazolidin-5-yl }methyl) ethanethioamide,
(S)-N-((C3-(5-(4-pyridyl)pyrid-2-yl)-2-ox =y-5-oxazolidinyl)methyl)ac etamide
hydrochmloride and the like, aminoglycosmdes (kanamycin, tobramycn, netilmicin and
the like®, aminocyclitols, amphenicol, an_samycin, carbaphenem, cepohamycin,
rifampicin, monobactam, oxacephem, steeptogramins (such as quinmupristin,

dalfopri stin and the like), cycloserines, nepirocin, urea hydroxamates, folic acid
analogs (such as trimethoprim and the lik<e), antibiotic-type antineogolastic agents (such
as aclarrabicin, actinomycin D, actinoplaxione, aeroplysinin derivatiwe, Nippon Soda
anisomy-cins, anthracycline, azino-micyim-A, busucaberin, bleomyc#n sulfate,
bryostat-in-1, calichemycin, chromoximy=cin, dactinomycin, daunorumbicin,
ditrisariabicin B, doxorubicin, doxorubicAn-fibrinogen, elsamicin-A .. epirubicin,
erbstatir, esorubicin, esperamicin-A1b, fostriecin, glidobactin, greg atin-A,

grincarm ycin, herbimycin, idarubicin, illumdins, kazusamycin, kesarirJhodins, menogaril,
mitomyecin, mitoxantorone, mutamycin, =mycophenolate mofetil, necenactin,
oxalysire, oxaunomycin, peplomycin, pi latin, pirarubicin, porothrarnycin,
pyrindammycin A, rapamycin, rhizoxin, rosdorubicin, sibanomicin, sivvenmycin,
sorangicsin-A, sparsomycin, steffimycin 13, talisomycin, terpentecin, thrazine,
tricrozawin A, zorubicin, systemic antibacterials (such as 2,4-diamin. opyrimidine),
nitrofuraan sulfones, marbofloxacin and tlhe like, and combinations tshereof.

Mt should be understood that any reference herein to a particualar drug
compou nd includes tautomers, stereoisor-ners, enantiomers, salts, hy~drates and
prodrug s of that compound and is not spe=cific to any one solid state form of the drug
unless tlhe context so requires.
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Preferread antibacterial agents are cephalosporins including, bt not limited to,
ceftiofur hydroc=hloride, ceftiofur free acid, e.g., ceftiofur crystalline #free acid,
ceftiofur sodiumm, other ceftiofur salts, cephalex®n, cephradine, cefquiinome,
cephacetrile, ce fovecin, cefpodxime, cephalonitam, cephalonium, cef uroxime,
cefazidime, cefaoperazone, sedium cephemesthca_xboxylate. cephem he=plahydrate.
cephalosporin Ai- or tri-hydrate, cephadroxil monohydrate, cephazolmn sodium
monohydrate, c-efiximine, ceftaxime, ceftizoxime, ceftriaxone, o-formylcefamandole,
salts of 3-aceto:xymethyl—7-(iminocetamido)-cephalosporanic acid desrivatives,
monohydrate o= 7-(D—alpha~amino-a]pha—(p-hydroxypheny])acetamimo)-B-methyl-B-
cephem-1-carbeoxylic acid, hydrochloride salt 0¥ syn-7-((2-amino-1-
thiazolyl)(methmoxyimino)acetyl)amino)-3-methy yl-3-cephem-4-carbomxylic acid,
cephem acid acddition saits, (pivaloyloxy)methy1 7-beta-(2-(2-amino—4-
thiazolyl)aceta-nido)—ﬁ%—(((1-(2-(dimethylamino)ethyl)—1H-tetraazol-S-yl)thio)methyl)—
3-cephem-4-ca rboxylate, cephalexin, cephalexi n monohydrate, 7-(D®-2-
naphthyglycylamino)—3~methyl-3-cephem-4~carboxylic acid tetrahycdrate and the like.
The most prefestred cephalosporins for use according to the present i.nvention are
ceftiofur and p harmaceutically acceptable salts thereof. Especially poreferred are
ceftiofur free amcid, most especially in crystalline e form, and ceftiofur hydrochloride.

Where the antibacterial substance is cefFtiofur or a salt therec>f, a preferred
concentration -range in a composition of the inwention is about 1 to eabout 1000 mg/ml,
more preferabMy about 5 to about 750 mg/ml, a_nd still more preferatoly about 10 to
about 100 mg/ml. For antibacterial substances- other than ceftiofur, suitable
concentration wmwmmmemmmaaMWequMMCmbe%mrmmwbymwd
skill in the art based upon published data.

The se cond agent can have one or more of anti-inflammator-y, analgesic and
antipyretic properties. Examples include, but zare not limited to, acesclofenac,
acemetacin, e—acetamidocaproic acid, acetamiziophen, acetaminosaMol, acetanilide,
acetylsalicylics acid (aspirin), S-adenosylmethi«nine, alclofenac, alc lometasone,
alfentanil, alg estone, allylprodine, alminoprofen, aloxiprin, alphapr-odine. aluminum
bis(acetylsalicylate), amcinonide, amfenac, anninochlorthenoxazin, 3-amino-4-
hydroxybutyric acid, 2-amino-4-picoline, amimopropylon, aminopy-rine, amixetrine,
ammonium sa&licylate, ampiroxicam, amtolme tin guacil, anileridine=, antipyrine,
antrafenine, a_pazone, beclomethasone, bendazac, benorylate, beno=xaprofen,
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benzitramnide, benzpiperylon, benzydamum ne, benzylmorphine, bermomwprofen,
betametlasone, bezitramide, o-bisaboloR, bromfenac, p-bromoacetamilide,
S-bromoasalicylic acid acetate, bromosali genin, bucetin, bucloxic acmd, bucolome,
budeson-ide, bufexamac, bumadizon, buporenorphine, butacetin, butilbufen, butophanol,
carbameazepine, carbiphene, carprofen. c=arsalam, celecorib, chlorobmuranol.
chloropmrednisone, chlorthenoxazin, choRine magnesium trisalicylate=, choline
salicylate, cinchophen, cinmetacia, cinn oxicam, ciramadol, clidanac, clobetasol,
clocortolone, clometacin, clonitazene, ¢ Jonixin, clopirac, clopredno-1, clove, codeine,
codeine. methyl bromide, codeine phospe hate, codeine sulfate, cortis-one, cortivazol,
cropropeamide, crotethamide, cyclazocirae, deflazacort, dehydritesto sterone, deracoxib,
desomorphine, desonide, desoximetasome, dexamethasone, dexoxaadrol, -
dextrormoramide, dextropropoxyphene, dezocine, diamorphone, diaampromide,
diclofemac, difenamizole, difenpiramides, diflorasone, diflucortolon e, diflunisal,
difluprezdnate, dihydrocodeine, dihydro«codeinone enol acetate, dihs=ydrocodeine
phosph ate, dihydromorphine, dihydrox waluminum acetylsalicylate.. dimenoxaddl,
dimeplaeptanol, dimethylthiambutene, cJioxaphetyl butyrate, dipherhydramine

hydroc hloride, dipipanone, diprocetyl, dipyrone, ditazol, dl-chlorp heniramine maleate,
droxiczam, emorfazone, enfenamic acicl, enoxolone, epirizole, eptAazocine, etersaiate,
ethenz -amide, ethoheptazine, etodolac, ethoxazene, ethopheptazine=,
ethylmmethylthiambutene, ethylmorphime, etodolac, etofenamate, etonitazene,
etoricoxib, eugenol, felbinac, fenbufer , fenchlofenac, fenclozic ac-id, fendosal,
fenopr-ofen, fentanyl, fentiazac, feprad anol, feprazone, floctafenines, fluazacort,
fluclox-onide, flufenamic acid, flumeth sone, flunisolide, flunixin, flunoxaprofen,
fluocimolone acetonide, fluocinonide, —fluocinolone acetonide, flucocortin butyl,
fluoccsrtolone, fluoresone, fluorometholone, fluperolone, flupirtinee, fluprednidene,
flupre dnisolone, fluprofen, fluproquazone, flurandrenolide, flurarmdrenolone acetonide,
flurbigprofen, fluticasone, formocortal, fosfosal, furofenac, gentisiac acid, glafenine,
glucammetacin, glycol salicylate, guaia==ulene, halcinonide, halobetasol, halometasone,
haloprednone, heroin, hydrocodone, haydrocortamate, hydrocortiseone, hydromorphone,
hydrosxypethidine, ibufenac, ibuprofer, ibuproxam, imidazole sal icylate,
indormnethacin, indoprofen, isofezolac , isoflupredone acetate, isolaadol, isomethadone,
isonizin, isoxepac, isoxicam, ketobermidone, ketoprofen, ketorolaac, p-lactophenetide,

lefetzamine, levallorphan, levorphanoL, levophenacyl-morphan, lo-fentanil, lonazolac,
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lornoxicam, loxoprosfen, lysine acetylsalicylate, 1y’sozyme chioride, mazip-redone,
meclofenamic acid, medrysone, mefenamic acid, meloxicam, meperidine,
meprednisone, mept-azinol, mesalamine, metazoc ine, methadone, methotr- imeprazine,
methylephedrine hyadrochloride, methylprednisoloOne, methylsalicylate, mestiazinic
acid, metofoline, mestopon, miroprofen, mofebutazone, mofe=olac, momewtasone,
morazone, morphine, morphine hydrochloride, maorphine sulfate, morpho”line
salicylate, myrophirme, nabumetone, nalbuphine, ralorphine, 1-naphthyl saalicylate,
naproxen, narceine, nefopam, nicomorphine, nife=nazone, niflumic acid, n imesulide,
5'-nitro-2'-propox yamcetanilide, norlevorphanol, neormethadons, normorphizne,
norpipanone, noscagpine, olsalazine, opium, oxaceprol, oxametacine, oxaporozin,
oxipinac, oxycodon €, oxymorphone, oxyphenbut azone, papaveretum, par-amethasone,
paranyline, parecox..ib, parsalmide, pentazocine, perisoxal, phenacetin, ph_enadoxone,
phenomorphan, phe=nazocine, phenazopyridine hydrochloride, phenocoll,
phenoperidine, phemnopyrazone, phenyl acetylsali cylate, phenylbutazone,
phenylpropanolami ne hydrochloride, phenyl salicylate, phenyramidol; piB<etoprofen,
piminodine, pipebuzone, piperylone, piprofen, pirazolac, piritramide, pireoxicam,
pranoprofen, predn-icarbate, prednisolone, prednisone, prednival, prednyl idene,
pirprofen, pivoxica m, proglumetacin, proheptazi ne, promedol, propaceta mol,
properidine, propirzam, propoxyphene, propyphemazone, proquazone, pro—tizinic acid,
proxazole, ramifenzazone, remifentanil, imazolivam metilsulfate, rofecoxmb,
salacetamide, saliciin, salicylamide, salicylamide o-acetic acid, salicylic amcid,
salicylsulfuric acid , salsalate, salverine, serratiopeptidase, simetride, sudeoxicam,
sufentanil, sulfasal=azine, sulindac, superoxide d®smutase, suprofen, suxitouzone,
talniflumate, tenidaap, tenoxicam, terofenamate, <tetrandrine, thiazolinobu tazone,
tiaprofenic acid, tizaprofenic acid, tiaramide, tilicdline, tinoridine, tiopinac, tioxaprofen,
tixocortol, tolfenarmic acid, tolmetin, tramadol, triamcinolone, tropesin, »valdecoxib,
viminol, xenbucin . ximoprofen, zaltoprofen, zidlometacin, zomepirac and the like, and
combinations there=of.

In one emb-odiment the anti-inflammatox-y agent is a sterojdal ant=i-
inflammatory agermt. Suitable steroids include, bbut are not limited to, alc=lometasone,
amcinonide, betanmethasone, betamethasone 17— valerate, clobetasol, clobetasol
propionate, clocoratolone, cortisone, dehydrotest osterone, deoxycorticost=erone,

desonide, desoximmetasone, dexamethasone, dex_amethasone 21-isonicoti_nate,
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diflorasone, fluocinonide, fluocinolone, fluorometholone, flurandrenolide, fluticasone,
halcinonide, halobetasol, hydrocortisone, hydrocortisone acetate, hydrocortissone
cypiona te, hydrocortisone hemisuccinate, hydrocortisone 21-lysinate, hydroczortisone
sodium succinate, isoflupredone, isoflupredone acetate, methylprednisolonc ,
methylpredniselone acetate, methylprednisolone: sodium succinate,
methylprednisolone suleptnate, mometasone, prednicarbate, prednisolone,
prednis©lone acetate, prednisolone hemisuccinatte, prednisolone sodium phomsphate,
prednisolone sodium succinate, prednisolone va lerate-acetate, prednisone,
triamcinolone, triamcinclone acetonide and the Tike, and combinations there=of.

Tn another embodiment the second agent is an analgesic, selected for= example
from al<fentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, be=zitramide,
buprenorphine, butorphanol, clonitazene, codeine, cyclazocine, desomorphi ne,
dextrormoramide, dextropropoxyphene, dezocine, diampromide, diamorphomne,
dihydrocodeine, dihydromorphine, dimenoxado 1, dimepheptanol,
dimeth vlthiambutene, dioxaphetylbutyrate, dipi panone, eptdzocine, ethohepotazine,
ethylmethylthiambutene, ethylmorphine, etonitazene, fentanyl, heroin, hydr-ocodone,
hydromorphone, hydroxypethidine, isomethado ne, ketobemidone, levallorpshan,
levorphanol, levophenacyl-morphan, lofentanii, meperidine, meptazinol, m=etazocine,
methacdone, metopon, morphine, myrophine, nalbuphine, nalorphine, narcemne,
nicomorphine, norlevorphanol, normethadone, normorphine, norpipanone, opium,
oxycoclone, oxymorphone, papaveretum, pentazocine, phenadoxone, phenaazocine,
phenornorphan, phenoperidine, piminodine, piritramide, proheptazine, pror nedol,
properidine, propiram, propoxyphene, sufentan il, tilidine, tramadol and the - like, and
combimations thereof.

In yet another embodiment the second agent is an NSAID, selected for
exampele from salicylic acid derivatives (such as salicylic acid, acetylsalicy lic acid,
methy1 salicylate, diflunisal, olsalazine, salsala te, sulfasalazine and the like), indole
and in«dene acetic acids (such as indomethacin, etodolac, sulindac and the ! ike),
fenam ates (such as etofenamic, meclofenamic, mefenamic, flufenamic, nif_lumic and
tolfenzamic acids and the like), heteroaryl acetic acids (such as acemetacin, alclofenac,
clidan ac. diclofenac, fenchlofenac, fentiazac, furofenac, ibufenac, isoxepac, ketorolac,
oxipirmac, tiopinac, tolmetin, zidometacin, zomeepirac and the like), aryl acestic acid and
propionic acid derivatives (such as alminoprofien, benoxaprofen, bucloxic acid,
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carprofen, f enbufen, fenoprofen, fluprof=en, flurbiprofen, ibuprofe=n, indoprofen,
ketoprofen, miroprofen, naproxen, naprcoxen sodium, oxaprozin, “pirprofen,
pranoprofer, suprofen, tiaprofenic acid, tioxaprofen and the like)_, enolic acids (such
as the oxicamm derivatives ampiroxicam, cinnoxicam, droxicam, lermoxicam,
melo:zicam,. piroxicam, sudoxicam and t-eno:icam, and the pyrazolone derivatives
aminopyrinee, antipyrine, apazone, dipyrcone, oxyphenbutazone, pBhenylbutazone and
the like), paara-aminophenol derivatives &such as acetaminophen amnd the like),
alkanones (=such as nabumetone and the like), nimesulide, proqua zone and the like,
and combin_ations thereof.

Ina preferred embodiment the arti-inflammatory agent is  a selective COX-2
inhibitor. Aa selective COX-2 inhibitor i sa compound that selectmyely inhibits
cyclooxygemase-2 (COX-2) activity. Th e terms “selective COX-2 inhibitor” and
“selective cyclooxygenase-2 inhibitor” imterchangeably refer to a therapeutic
compound that selectively inhibits the C-0X-2 isoform of the enz=yme cyclooxygenase,
with less siggnificant inhibition of cycloo- xygenase—i (COX-1). Assused herein the
term “selecttive COX-2 inhibitor” also re=fers to a prodrug or salt t_hat is converted in
vive to a coxmpound that exhibits selectiwe inhibition of COX-2 re=lative to COX-1.
Preferred se=lective COX-2 inhibitors exEnibit a selectivity factor o f at least about 10,
more prefer—ably at least about 50 and sti_1l more preferably at leass about 100, wherein
“selectivity factor” is defined as IC5o(COX-1)/IC5o(COX-2), ICs59 being the
concentraticon of a compound producing 50% inhibition of enzymme activity in an in
vitro ot in v ivo test.

SeEective COX-2 inhibitors app~licable to the invention irclude, but are not
limited to, t he compounds described beleow and include tantomers, stereoisomers,
enantiomerss, salts, hydrates, prodrugs ammd combinations thereof. Any such selective
COX-2 inhi bitory drug or prodrug know n in the art can be used.

A preferred selective COX-2 inh ibitory drug useful hereimm is a compound of

formula (I):
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or a prodrug or plharmaceutically acceptable salt thereof, wherein:

A is a sub-stituent selected from partially unsaturated or unsaturated

hete rocyclyl and partially unsaturateed or unsaturated carboc_yclic rings,
5 prefeerably a heterocyclyl group selected from pyrazolyl, furanonyl,
isox_azolyl, pyridinyl, cyclopentenomnyl and pyridazinonyl greoups;

Xis 0, S or CHy; )

nisOor1l ;

R! is at le ast one substituent selected frorn heterocyclyl, cycloalkyl,

10 cycl oalkeny! and aryl, and is optiomally substituted at a subsstitutable
posi_tion with one or more radicals sselected from alkyl, halo-alkyl, cyano,
carbwoxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyl, haloalko=xy, amino,
alky~lamino, arylamino, nitro, alkox_yalkyl, alkylsulfinyl, hal=o, alkoxy and
alky~lthio;

15 R? is methyl, amino or aminocarbonylalk=yl;

R?is one or more radicals selected from Shydrido, halo, alkyl, alke=nyl, alkynyl,
0XO0 ., cyano, carboxyl, cyanoalkyl, meterocyclyloxy, alkyloxy—, alkylthio,
alky~lcarbonyl, cycloalkyl, aryl, halcalkyl, heterocyclyl, cycl~oalkenyl,
aral kyl, heterocyclylalkyl, acyl, alk-ylthioalkyl, hydroxyalkyl,

20 alkoxycarbonyl, arylcarbonyl, aralk—ylcarbonyl, aralkenyl, al "koxyalkyl,
arylthioalkyl, aryloxyalkyl, aralkylt hioalkyl, aralkoxyalkyl,
alkoxyaralkoxyalkyl, alkoxycarbon ylalkyl, aminocarbonyl,
ami mocarbonylalkyl, alkylaminocar-bonyl, N-arylaminocarbonyl, N-alkyl-

N-axylaminocarbonyl, alkylaminocaarbonylalkyl, carboxyalk=yl,

28]
A

alky /lamino, N-arylamino, IN-aralky-lamino, N-alkyl-N-aralk —ylamino, N-
alky-1-N-arylamino, aminoalkyl, alk-ylaminoalkyl, N-arylami_noalkyl, N-
aral kylaminoalkyl, N-alkyl-N-aralk—ylaminoalkyl, N-alkyl-NE-

aryl aminoalkyl, aryloxy, aralkoxy, -arylthio, aralkylthio, alkwylsulfinyl,
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alkylsulfonyl, aminosulfonyl, alkylaminosu1fonyl, N-arylaminosu lfonyl,
arylsulfonyl arid N-alkyl-N-arylaminosulforayl, R’ being optionall y
substituted at = substitutable position with ©ne or more radicals sezlected
from alkyl, haloalkyl, cyano, carboxyl, alko xycarbonyl, hydroxyl,
5 hydroxyalkyl, haloalkory, amino, alkylamiro, arylamino, nitre,

alkozyalkyl, a Ikylsulfinyl, halo, alkoxy and alkylthio; and

R* is selected from Shydrido and halo.

A particularly prefexred group of selective COX-22 inhibitory drugs are

compounds having the fornemla (ID):

Y\ _
) 2.
o .
X ~
R\ l
o S
10 | R ()

where R’ is a methyl or am_ino group, RCis hydrogen or & C;.4 alkyl or alkoxy sgroup,
X'is N or CR” where R is hydrogenlor halogen, and Y aand Z are independentBy
carbon or nitrogen atoms d-efining adjacent atoms of a fi=ve- to six-membered r ing that
is optionally substituted at one or more positions with 0xx0, halo, methyl or hal~omethy!
15 groups, or an isomer, tauto-mer, pharmaceutically-acceptaable salt or prodrug th-ereof.
Preferred such five- to six-amembered rings are cyclopenstenone, furanone,
methylpyrazole, isoxazole and pyridine rings substituted at no more than one [>osition.
Another particularl~y preferred group of selective COX-2 inhibitory dru gs are
compounds having the forrmula (IIT):
R

R 12 COOH

R 11 XY RB

20 R'® (1D
where X" is O, S or N-low-er alkyl; R® is lower haloalkyk; R? is hydrogen or ha_logen;
R'? is hydrogen, halogen, 1 ower alkyl, lower alkoxy or h aloalkoxy, lower

aralkylcarbonyl, lower dial_kylaminosulfonyl, lower alky laminosulfonyl, lower-
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aralkylaminosulfonyl, lower heteroaralkylaminosulfonyl, or 5— or 6- membered
nitrogen-containing heterocyclosulfonyl; and R'! and R'* are i ndependently hydrog=en,
halogen, lower alkyl, lower al Koxy, or aryl; and pharmaceutically acceptable salts
thereof.

A particularly useful compound of formula (I is (8)-=G,3-dichloro-2-
(trifluoromethyl)-2H-1-benzo pyran-3-carboxylic acid.

Another particularly preferred group of selective COX —2 inhibitory drugs ar-€
5-alkyl-2-arylaminophenylacetic acids and derivatives thersof _ Particularly useful
compounds of this class are lumiracoxib and pharmaceutically- acceptable salts
thereof.

Tlustratively, celecoxib, deracoxib, valdecoxib, parecooxib, rofecoxib,
etoricoxib, lumiracoxib, 2—(3,5-diﬂuorophenyl)-3—[4-(methy15' ulfonyl)phenyl]-2-
cyclopenten-1-one, (S)-6,8-di chloro-2-(trifluoromethyl)-2H-1—benzopyran-3-
carboxylic acid, 2-(3,4-difluo rophenyl)-4-(3-hydroxy-3-methy=1-1 -butoxy)-5-[4-
(methylsulfonyl)phenyl]-3-(2H)-pyridazinone, 4-[5-(4-fluoropshenyl)-3-
(trifluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide, 4-[5-&phenyl)-3-
(trifluoromethyl)- LH-pyrazol-1-yllbenzenesulfonamide and thmeir salts, more
particularly celecoxib, deracoxib, valdecoxib, parecoxib and i ts salts, rofecoxib,
etoricoxib, lumiracoxib, 4-[5-(4-fluorophenyl)-3-(trifluorome=thyl)-1H-pyrazol-1-
ylJbenzenesulfonamide and 4--[5-(phenyl)-3-(trifluoromethyl)—1H-pyrazol-1-
yl]benzenesulfonamide are useful in the method and composiution of the invention.

Valdecoxib used in compositions of the invention can be prepared by any
known process, for example in the manner set forth in U.S. Patent No. 5,633,272 to
Talley et al. Parecoxib and s alts thereof used in compositionss of the invention can be
prepared by any known processs, for example in the manner se=t forth in U.S. Patent
No. 5,932,598 to Talley et al. Rofecoxib used in compositioras of the invention caen be
prepared by any known process, for example in the manner se=t forth in U.S. Patent
No. 5,474,995 to Ducharme et al. Etoricoxib used in compos-itions of the inventiomn
can be prepared by any know n process, for example in the mamnner set forth in
International Patent Publication No. WO 98/03484. 2-(3,5-D ifluorophenyl)-3-{4-
(methylsulfonyl) phenyl]-2-c yclopenten-1-one used in compowmsitions of the invention
can be prepared by any known process, for example in the mzanner set forth in
European Patent No. 0 863 1 34. Deracoxib used in composit ions of the invention can

-32-



WO 2004/0827" 19 PCT/IB2004/0600802

10

15

20

25

30

be prepamred by any known process, for example in the manmner set forth in U.S. Patent
No. 5,46=6.823 to Talley et al. 2-(3,4-Di fluorophenyl)-4-(3—hydroxy-3-methyl-1-
butoxy)-=5-[4-(methylsulfonyl)phenyl]-3 -(2H)-pyridazinone used in compositions of
the inveration can be prepared by any kn own process, for ex_ample in the manner set
forth in International Patent Fublication Mo, WQ 00/24719_ Other selective COZ-2
inhibitor—y drugs can be prepared by any known process, inc=luding processes set forth
in patent publications disclosing such dxugs; for example im the case of celecoxib in
above-citted U.S. Patent No. 5,466,323 orin U.S. Patent Mow. 5,392,053 to Zhi et al.
All paterts and publications cited above: are incorporated hesrein by reference.

V*Vhere the second agent is a selexctive COX-2 inhibi tor a preferred
concentr ation range in a composition of  the invention is aboout 0.01 to about 1000
mg/ml, rmore preferaialy about 0.1 to about 750 mg/ml, and still more preferably abou®
5 to abowat 250 mg/ml. For second agen ts other than a selective COX-2 inhibitor,
suitable econcentration ranges can be determined by one of =skill in the art based upon
publishe~d data.

A= mphipathic oils applicable to t he current inventior include all amphipathic
oils that are water dispersible and ethan<l insoluble.

PPreferred such amphipathic oils are polyglycolized gglycerides prepared by an
alcoholo sis reaction of natural triglyceri des with polyethyle=ne glycols, and examples
include, but are not limited to, the followving Gattefossé oilss or substantially equivalert
oils from another manufacturer: Labrafi 1™ M-1944CS, Laltorafil™ M-1966CS,
Labrafil™™ M-1969CS, Labrafil™ M-1980CS, Labrafil™ NeA-2125CS, Labrafil™
WL-260 9BS, Labrafil™ ISO and comb Jnations thereof.

Sstill more preferred amphipathic oils are polygltycolzized glycerides prepared a s
above, ceomprising a main fatty acid cormponent of either ol eic acid or linoleic acid,
and exarmnples include, but are not limited to, the following Gattefossé oils or
substantiially equivalent oils from anoth er manufacturer: Lambrafil™ M-1944CS,
Labrafil ™™ M-1966CS, Labrafil™ M-1969CS, Labrafil™ Na4-1980CS, Labrafil™
M-2125&CS, Labrafil™ WL-2609BS and combinations ther—eof.

&till more preferred amphipathic oils are polyglycolized glycerides prepared a s
above, c-omprising a main fatty acid cormponent of oleic aci_d, and examples include,
but are rmot limited to, the following Gattefossé oils or subs—tantially equivalent oils
from ancother manufacturer: Labrafil™ IM-1944CS, Labrafi’ 1™ M-1966CS, Labrafi]Tv&
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The most preferred amphipathic oil is pegicol 5-oleate, for example Labwrafil™
M-1944CS of Gattfoss€ Corporation.

A preferred concentr-ation range for the amphipat_hic oil in a compositiomn of the
invention is about 0.01% to  about 99% weight/volume, rmore preferably about B % to
about 80% weight/volume, and still mores preferably abowut 3% to about 25%
weight/volume.

Microcrystalline wax is as defined for example ira Handbool: of
Pharmaceutical Excipienis, 3rd ed. or in Narional Formedary, 19th ed. (I'F 19) and
can be obtained from a num ber of manufacturers includimng Witco Corporation.

Ag&mﬂwmmwmmm@dMMGMWMHmmmmmmmmﬁmd.
the inventibn is about 0.001 % to about 50% weight/voluzame, more preferably at>out
0.1% to about 40% weight/wolume, and still more prefersably about 1% to about- 15%
weight/volume.

" Pharmaceutically accceptable non-aqueous carrierss of the invention can te fully
saturated, or partially or full y unsaturated. Examples of -mon-aqueous carriers irclude,
but are not limited to, vegetable oils, mineral oils, synthe=tic oils and combinaticns
thereof. Examples of fully saturated non-aqueous carrier=s include, but are not I _imited
to, esters of medium to longg chain fatty acids (such as fasty acid triglycerides w=ith a
chain length of about Cs to aabout Ca). Mixtures of fatty acids are split from the
natural oil (for example coc©nut oil, palm kemel oil, babe=assu oil, or the like) armd are
refined. In some embodimesnts, medium chain (about Cg to about C;,) triglycer3des
are useful. An illustrative saturated non-aqueous carrier comprises capric acid «(about
20% to about 45%) and capxylic acid (about 45% to abot 1t 80%). Other fully samturated
non-aqueous carriers includee, but are not limited to, satumrated coconut oil (whicsh
typically includes a mixture of lauric, myristic, palmitic, capric and caproic acicls),
including those sold under the Miglyol™ trademark fronz1 Huls and bearing tradlle
designations 810, 812, 829 zand 840). Also noted are the NeoBee™ products sold by
Drew Chemicals. Isopropyl myristate is another examplee of a non-aqueous carmrier
useful in compositions of th € invention. Examples of sy-nthetic oils include
triglycerides and propylene glycol diesters of saturated ozr unsaturated fatty acid_s
having 6 to 24 carbon atomss such as, for example hexanoic acid, octanoic (capr-ylic),
nonanoic (pelargonic), deca noic (capric), undecanoic, lavric, tridecanoic,
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tetradecanoic (rmyristic), pentadecanoic, hexadecanoic (palmitic), heptaciecanoic,
octadecanoic (s&earic), nonadecanoic, heptadeca-moic, eicosanoic, heneic=osanoic,
docosanoic and lignoceric acids, and the like. E-xamples of unsaturated carboxylic
acids include ol eic, linoleic and linolenic acids, and the like. It is under—stood that the
non-aqueous ca rrier can comprise the mono-, di— and triglyceryl esters oof fatty acids or
mixed glyceridess and/or propylene glycol dieste=rs wherein at least one rmolecule of
glycerol has been esterified with fatty acids of v.arying carbon atom lengzth. A non-
limiting examplle of a “non-oil” useful as a carri-er in compositions of th.e invention is
polyethylene gl ycol.

Preferre d non-aqueous carriers are veget_able oils such as cottonsseed oil, corn
oil, sesame oil, soybean oil, olive oil, fractionate=d coconut oil, peanut o il, sunflower
oil, safflower oil, almond oil, avocado oil, palm oil, palm kernel oil, balbassu oil,
beechnut oil, limseed oil, rape oil and the like. Ta'he most preferred non-zaqueous carrier
is cottonseed oil. By way of example cottonseesd 0il is available in a pre=paration of
70% unsaturate=d fatty acids from Sigma Chemic<al Co.

A prefexmTed concentration range for the mon-aqueous carrier in a- composition
of the invention is about 0.5% to about 99% we ight/volume, more prefesrably about
10% to about 9 5% weight/volume, and still momre preferably about 40%- to about 50%
weight/volume -

A comp>osition of the invention can opti~onally further comprise any
conventional pFharmaceutical excipient that doess not deleteriously react with the
essential ingreclients of the composition. Such eexcipients include, but zare not limited
to, antioxidantss, preservatives, suspending agemats, stabilizers, solubilizzation agents,
wetting agents, lubricants, emulsifiers, salts for influencing osmotic pressure, coloring
agents, alcohol s, isotonic agents, buffering agerts and combinations theereof.

The cornposition comprising the antibacterial agent and optionamlly the second
agent can be acIministered for treatment or prev ention of mastitis by inSerting the
cannula nozzle of a mastitis syringe into the extzernal orifice of the teat canal of an
udder of a milks producing animal and infusing ~the composition into thes udder.

The cornposition comprising the antibac=terial agent and optionaally the second
agent can be acministered for treatment or prev- ention of an otic disordesr by inserting
the nozzle of ax ear syringe, otic drop dispensemr, or other appropriate otic delivery
device into the external auditory canal of the ea.r of a subject and infusi ng the
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composition into th eear.

It will be ap-preciated that preferred amo-unts of compositionss to be
administered in a spoecific case will vary accordang to the specific co mposition being
utilized, the mode of application, the particular situs and organism b-eing treated, and
other factors. Dosaxges for a given purposc can be determined using  conventional
considerations, for ecxample, by customary compgparison of the differe=ntial activities of
the subject compositions and of a known agent, e.g., by means of an appropriate
conventional pharmaceutical protocol.

An illustratm ve suspension composition «of the invention contzaining an

antibacterial agent, e.g., ceftiofur hydrochloride= and a second agent, e.g., the selective

_ COX-2 inhibitor de=racoxib, has the following ¢ omposition:

antibacteerial agent 1-150 mg/ml
second =agent 1-350 mg/ml
Labrafil ™ M-1944CS 1-75%
microcr-ystalline wax 0. 1-25%
cottonse=ed oil q.s. tO 100%

(all percentages are= weight/volume).

EXAMPLIEES
The followi_ ng examples illustrate aspec=ts of the present inve=ntion but should

not be construed as limitations.

Example [
A suspensioOn to be administered by intr amammary infusion -was prepared

having the followirag composition:

ceftiofu—T hydrochloride (micronized ) 12.5 mg/ml
Labrafil' ™ M-1944CS 50- mg/ml
microcr-ystalline wax NF 70= mg/ml
cottonsezed oil NF q.s.

The microc rystalline wax and approxinmmately 27% of the totaal amount of the
cottonseed oil were= heated to 85-98°C with mi=ing, in a kettle. The= balance of the
cottonseed oil was heated to 85-98°C with mix ing, in a manufacturi_ng tank. After the
microcrystalline wzax was completely melted th e microcrystalline waax/cottonseed oil

mixture in the kettl_e was transferred to the mamaufacturing tank contaaining cottonseed
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oil and mixed #horoughly. The resulting mixtur—e was cooled to 38—45°C and. the
Labrafil™ M-1944CS was added to the manufa=cturing tank with mixing to feorm a
vehicle. The c eftiofur hydrochloride was then a-dded to the vehicle and the ressulting
composition w-as mixed to form a uniform suspesnsion. The suspension was screened
and filled inio 12 ml high density polyethylene rnastitis syringes. The packagged
product was terminally sterilized by gamma irra_diation at a dose of 2540 kGy.

The int erfacial tension of the above suspwension was determined using the drop
volume technicque with deionized water at 39°C by comparison with that of a reference
suspension pre=pared with 70 mg/ml microcrystamlline wax in cottonseed oil brat without
Labrafil™ M- 1 944CS.

The interfacial tension of the suspensior containing both Labrafil™
M-1944CS and microcrystalline wax in cottonsesed oil was 6.5 dyne/cm, abovat 3.4
times lower than that of the reference suspensiom (22.5 dyne/cm).

The above suspension is administered at a dose of 125 mg/quarter/dawy (for
from 2 to 8 daws) by intramammary infusion to & lactating cow, in combination
therapy with a parenteral injection of 100 mg/m21 parecoxib sodium in a vehiczle of
phosphate buff ered saline administered at a dose of 4 mg/kg of body weight/clay. The

combination thmerapy is effective in treatment of lactating cow mastitis.

Example 2
A suspesnsion to be administered by intrammammary infusion was prepaared

having the folleowing composition:

ceftiofur hydrochloride (micronized) 12.5 mg/ml
Laberafil ™ M-1944CS 50 mg/ml

microcrystalline wax NF 100 mg/ml
cottonseed oil NF q.s.

The mi«crocrystalline wax and cottonseecq oil were heated to 85-98°C -with
mixing, in a manufacturing tank. After the micr—ocrystalline wax was comple tely
melted the mix_ture was cooled to 38—45°C and the Labrafil™ M-1944CS wass added
to the manufac turing tank with mixing to form tZhe vehicle. Ceftiofur hydrockloride
was added to the resulting vehicle and mixed to form a uniform suspension. ~The
suspension wass screened and filled into 12 ml h#gh density polyethylene masg:itis
syringes. The gpackaged product was terminally sterilized by gamma irradiatieon at a

dose of 2540 XKGy.
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The interfacial tension of the albove suspension was destermined using the drop
volume= technique with deionized wate=r at 39°C by compariso n with that of a reference=
suspenssion prepared with 100 mg/ml mnicrocrystalline wax in cottonseed oil but
withoust Labrafil ™ M-1944CS.

The interfacial tension of the sLaspension containing both Labrafil™
M-124<4CS and microcrystalline wax imn cottonseed oil was 7.1 dyne/cm, about 4.0
times lcower than that of the reference ssuspension (28.1 dyne/cm).

The above suspension is admin_istered by intramamma ry infusion at a dose of
125 mg=/quarter/day (for 2 to 8 days) to alactating cow, in comnbination therapy with a
parentc ral injection of 200 mg/ml pareacoxib sodium in a vehicle of phosphate
bufferced saline administered at a dose «f 4 mg/kg of body wei ght/day. The

combin-ation therapy is effective in treaatment of lactating cow mastitis.

Examplle 3
A suspension to be administere-d by intramammary inf"usion was prepared

having the following composition:

ceftiofur hydrochloride (miacronized) 12.5 mg/ml
Labrafil™ M-1944CS 200 mg/ml
microcrystalline wax NF 100 mg/ml
cottonseed oil NF q.s.

The microcrystalline wax and c-ottonseed oil were heated to 85-98°C with
mixing., in a manufacturing tank. Afte= the microcrystalline w-ax was completely
melted the mixture was cooled to 38—4- 5°C and Labrafil™ M- 1944CS was added to
the maraufacturing tank with mixing to form the vehicle. The <eftiofur hydrochloride
was the:-n added to the resulting vehicle and mixed to form a umiform suspension. The
suspenssion was screened and filled into 12 ml high density po 1yethylene mastitis
syringess. The packaged product was te=rminally sterilized by ggamma irradiation at a
dose of 2540 kGy.

The interfacial tension of the atoove suspension was de termined using the drop
volume technique with deionized watem at 39°C by comparisor with that of a reference-
suspenssion prepared with 100 mg/ml microcrystalline wax in cottonseed oil but
without= Labrafil ™ 1-1944CS.

“The interfacial tension of the suzspension containing both Labrafil™

M-1944CS and microcrystalline wax ira cottonseed oil was <1 dyne/cm, more than 28
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times lower than that of the reference suspension (=28.1 dyne/cm).

The above suspension is administered at a cdose of 125 mg/quarter/day (for 2 to
8 days) by intram ammary infusion to a lactating co~w, in combination therapy -with a
parenteral injection of 100 mg/ml parecoxib sodiurm in a vehicle of 15% polye=thylenc
zlycol in phosphate buffered saline administered at: a dose of 4 mg/kg of body
weight/day. The combination therapy is effective in treatment of lactating covw

mastitis.

Example 4
A suspenssion to be administered by intramz=ammary infusion is prepare«d having

the following cormposition:

ceftioffur crystalline free acid (micronizeed) 25 mg/ml
deracoxib 170 mg/ml
Labra£il™ M-1966CS 100 mg/ml
micro crystalline wax NF 50 mg/ml
corn oil NF q.s.

The microcrystalline wax and the corn oil &are heated to 85-98°C with mixing,
in a manufacturing tank. After the microcrystallinee wax is completely melted. , the
mixture is cooled to 30-45°C and the Labrafil™ M1-1966CS is added to the
manufacturing tank with mixing to form a vehicle. The ceftiofur crystalline faree acid
and the deracoxib are added to the vehicle and mixxzed to form a uniform suspe=nsion.
The suspension is screened and filled into 12 ml hmgh density polyethylene mastitis
syringes. The pa ckaged product is terminally steri lized by gamma irradiation at a dose
of 2540 kGy.

The abov € suspension is administered to al 1four quarters of a dry cow- at a
dose of 500 mg ceftiofur crystalline free acid/quarster and 3,400 mg deracoxib /quarter
by intramammary infusion. The suspension is effesctive in treatment of dry coow

mastitis.

Example 5
A suspen sion to be administered by otic in—fusion is prepared having tine

following composition:
ceftiofur hydrochloride (micronized) 25 mg/ml

rofecoxib 25 mg/ml
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Labrafil ™ M-1980C S 500 mg/ml
microcrystalline wax NF 0.10 mg/ml
propyl gallate 1.0 mg/ml

mineral oil q.s.

The microcrystalline wa and approzimately 27%% of the total amount of
min eral oil are heated to 85-98°CC with mixing, in a kettl €. The balance of the m_ineral
oil i. s heated to 85-98°C with m1xing, in a manufacturing tank. After the
mic-rocrystalline wax is completely melted, the microcrys=stailine wax/mineral oil
mix ture in the kettle is transferred to the manufacturing t-ank containing mineral =oil
and mixed thoroughly. The resu lting mixture is cooled t 0 38-45°C and the Labr=afil™
M-1_980CS is added to the manu facturing tank with mix&ng. The propyl gallate i_s
adde=d to the manufacturing tank with mixing to form the= vehicle. The ceftiofur
hydmrochloride and the rofecoxib are added to the resultima g vehicle and mixed to orm
a unaiform suspension. The suspension is screened and fmlled into 20 mi polypropylene
conttainers.

The above suspension is administered at a dose o=f 2.5 mg ceftiofur
hydmrochloride/kg body weight arad 2.5 mg rofecoxib/kg ©f body weight, by infus®on to

the e=ar of a dog. The suspensior is effective in treatment of canine otitis externa_.

Exa-anple 6
A suspension to be administered by intramammazxy infusion is prepared h_aving

the #Following composition:

ceftiofur hydrochloride (micronized) 50 mg/ml
deracoxib 300 mg/ml

Labrafil™ M-1944CS 50 mg/ml
microcrystalline wax NF 70 mg/ml
cottonseed oil NF gq.s.

The microcrystalline wax: and approximately 27%o of the total amount of she
cottconseed oil are heated to 85-28°C with mixing, in a kesttle. The balance of the=
cotteonseed oil is heated to 85-9&°C with mixing, in a ma_nufacturing tank. After the
micmrocrystalline wax is completezly melted, the microcrysstalline wax/cottonseed il
mizx~ture in the kettle is transferre: d to the manufacturing t-ank containing cottonseesd oj}
and mixed thoroughly. The resulting mixture is cooled teo 38-45°C and the Labrafi]™

M-1 944CS is added to the manu facturing tank with mixi ng to form the vehicle. “The
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ce=ftiofur hydrochloride and deraceoxib are added to the resulcing vehicle and mixed to
foerm a uniform suspension. The ssuspension is screened and filled into 12 ml high
dexnsity polyethylene mastitis syrimges. The packaged producct is terminally sterilized
by gamma irradiation at a dose of~ 2540 kGy.

The above suspension is a-dministered to all four quanrtcrs of a dry cow at a
dose of 500 mg ceftiofur hydroch Joride/quarter and 12,000 mng deracoxib/quarter by

in. tramammary infusion. The suspoension is effective in treatmment of dry cow mastitis.

Exxample 7
A suspension to be admin-istered by intramammary irfusion is prepared havin

thze following composition:

ceftiofur sodium (micmronized) 25 hg/ml
valdecoxib 1.5 mg/ml
Labrafil ™ WL-260913S 75 mg/ml
microcrystalline wax INF 10'0 mg/ml
Miglyol ™ 812 q.s.

The microcrystalline wax and approximately 30% of  the total amount of the
Miliglyol™ 812 are heated to 85-8°C with mixing, in a kettEe. The balance of the
Mlliglyol™ 812 is heated to 85-9&°C with mixing, in a manu facturing tank. After the
mmicrocrystalline wax is complete My melted, the microcrystalKine wax/Miglyol™ 812
maixture in the kettle is transferrec to the manufacturing tank= containing the Miglyol ™4
8 712 and mixed thoroughly. The resulting mixture is cooled to 38—45°C and the
L.abrafil™ WL-2609BS is added to the manufacturing tank wwith mixing to form the
ve=hicle. The ceftiofur sodium an«d the valdecoxib are added to the resulting vehicle
arid mixed to form a uniform suspoension. The suspension iss screened and filled into
122 ml high density polyethylene rnastitis syringes. The pack=aged product is terminall y
stzerilized by gamma irradiation ast a dose of 25-40 kGy.

The above suspension is 2dministered to all four quasrters of a dry cow ata
deose of 500 mg ceftiofur sodiums’quarter and 30 mg valdeco xib/quarter by

irmtramammary infusion. The suspoension is effective in treatrment of dry cow mastitis.

E-xample 8

A suspension to be admimistered by otic infusion is porepared having the

following composition:
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ceftiofur hydrochloride ( micronized)
deracoxib

Labrafil ™ M-1944CS
microcrystalline wax NF=

mineral o1l

PCT/1B2004/000802

100 mg/ml
100 mg/ml

700 mg/ml
0.05 mg/ml

g.s.

T he microcrystalline wax amd approzimately 27% of t_he total amount of

mineral eoil are heated to 85-98°C w~ith mixing, in a kettle. Tl 1¢ balance of the mineral

oil is heaated to 85-98°C with mixin_g, in 2 manufacturing tanks. After the

microcry—stalline waz is completely amelted, the microcrystallimne wax/mineral oil

mixture in the kettle is transferred to the manufacturing tank ccontaining mineral oil

and mixesd thoroughly. The resultimeg mixture is cooled to 38—45°C and the Labrafil™"
M-1944&CS is added to the manufaczuring tank with mixing tc form the vehicle. The

ceftiofur— hydrochloride and the deracoxib are added to the ressulting vehicle and mixedl

to form = uniform suspension. The suspension is screened an.d filled into 50 ml

polypropoylene containers.

Whe above suspension is adrministered at a dose of 4 g ceftiofur

hydrochRoride’kg body weight and <3 mg deracoxib/kg of bodsy weight by infusion to

the ear oef a subject. The suspensior is effective in treatment . and/or prevention of

otitis me=dia.

Example= 9

AA suspension to be administered by otic infusion is pr—epared having the

followim g composition:
ceftiofur hydrochloride (Cmicronized)
Labrafil™ M-1944CS
microcrystalline wax NE

cottonseed o1l NF

100 mg/ml
700 mg/ml
0.1 mg/ml

q.s.

~L'he microcrystalline wax ard cottonseed oil are heate=d to 85-98°C with

mixing, ina manufacturing tank. Awfter the microcrystalline vvax is completely meltedk,

the mixt-ure is cooled to 38—45°C ard the Labrafil™ M-1944&CS is added to the

manufacturing tank with mixing to form the vehicle. The ceftiofur hydrochloride is

added to the resulting vehicle and mnixed to form a uniform seuspension. The

suspens3on is screened and filled in to 60 mi polypropylene ccontainers.

_The above suspension is adeministered at a dose of 4 mmng ceftiofur
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hydrochloridlle/kg body weight by infusion int« the ear of a subject, in ccombination
therapy with oral administration of a 200 mg Celebrex® (celecoxib) caposule given
twice per da-y. The combination therapy is effective in treatment and/or prevention of

otitis externa.

Example 10
A susspension to be administered by ottic infusion is prepared hawing the

following coomposition:

c=eftiofur hydrochloride (micronizesd) 75 mg=/ml
I _abrafil™ M-1944CS 750 mg=/ml
rmicrocrystalline wax NF 0.05 mg=/ml
rmineral oil - - gs.

The -microcrystalline wax and mineral oil are heated to 85-98°C with mixing,
in 2 manufaecturing tank. After the microcrysstalline wax is completely ruelted, the
mixture is ceooled to 38—45°C and the Labrafilm M-1944CS is added to= the
manufacturi ng tank with mixing to form the -vehicle. The ceftiofur hyd-rochloride is
added to the= resulting vehicle and mixed to form a uniform suspension. The
suspension s screened and filled into a 20 m 1 polypropylene delivery deevice.

The above suspension is administerecl at a dose of 2 mg ceftiofumr
hydrochloriede/kg body weight by infusion into the ear of a subject, in ceombination
therapy withh oral administration of a 10 mg Bextra® (valdecoxib) table=t given once a

day. The combination therapy is effective in treatment of infectious msyringitis.

Example 11

A staspension to be administered by otic infusion is prepared ha ving the

following ceomposition:

ceftiofur hydrochloride (micronized) 100 mag/ml
oarecoxib free acid 100 mge/ml
M abrafil™ M-1944CS 700 mge/ml
microcrystalline wax NF 0.1 mgz/ml
ecottonsced oil MF g.s.

The microcrystalline wax and cottonsseed oil are heated to 85-9-8°C with
mixing, in & manufacturing tank. Afier the rnicrocrystailine wax is cormpletely melted,

the mixtures is cooled to 38—45°C and the Labrafil™ M-1944CS is adde=d to the
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manufaecturing tank with mixing to form the vehicle. The ceftioxfur hydrochloride and
parecoxib are added to the resulting vehicle and mixed to form za uniform suspension.
The sus-pension is screened and filled into 60 ml polypropylene «containers.

“The above suspension is admimistered at a dose of 4 mg eceftiofur
hydrochloride/kg body weight and 4 g parecoxib/kg of body v~cight by infusion into
the ear «of a subject. The combination therapy is effective in trezatment and/or

prevent_ion of otitis externa.

ExampRe 12

A suspension to be administered by intramammary infussion is prepared having

the folleowing composition:

parecoxib free acid - © 100 mg/ml
Labrafil™ M-1944CS 50 mg/ml
microcrystalline wax NF 70 mg/ml
cottonseed oil NF . q.s.

The microcrystalline wax and approximately 27% of the= total amount of the
cottonszeed oil are heated to 85-98°C with mixing, in a kettle. T"he balance of the
cottonsseed oil is heated to 85-98°C w~ith mixing, in a manufactiaring tank. After the
microc_rystalline wax is completely muelted the microcrystalline wax/cottonseed oil
mixturee in the kettle is transferred to the manufacturing tank co ntaining cottonseed oil
and mi xed thoroughly. The resulting mixture is cooled to 38-4-5°C and the Labrafil™
M-194-4CS is added to the manufactuaring tank with mixing to e orm a vehicle. The
pareco=xib is then added to the vehicle and the resulting compossition is mixed to form
a unifcorm suspension. The suspension is screened and filled in to 12 ml high density
polyettylene mastitis syringes. The packaged product is termirally sterilized by
gammaa irradiation at a dose of 2540 kGy.

The above suspension is adm inistered by intramammar=y infusion to each
infecte=d quarter of an udder of a lactating cow at a dose of 1,2080 mg
parecosxib/quarter/day. The suspension is effective in treatmen~t of lactating cow

mastitas.

Examgpole 13

A suspension to be administe red by intramammary infuasion is prepared having

the fol_lowing composition:
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deracoxib 170 mg/m 1
Labrafil™ M- 1966CS 100 mg/m_1
microcrystallime wax NF 50 mg/m._1
corn oil NF q.5=.

The microcrystallane wax and the comn oil are "heated to 35-23°C w-ith mi~ing.
in a manufacturing tank. After the microcrystalline w=ax is completely meBted, the
mixture is cooled to 30—&-5°C and the Labrafil™ M-1%960CS is added to th=e
manufacturing tank with Tixing to form a vehicle. TThe deracoxib is addead to the
vehicle and mixed to forrn a uniform suspension. Thes suspension is screemned and
filled into 12 m! high demmsity polyethylene mastitis sy-ringes. The package=d product is
terminally sterilized by g=amma irradiation at a dose o-f25-40 kGy.

The above suspermsion is administered to all four quarters of a dry ccow at a
dose of 3,400 mg deraco=xib/quarter by intramammarxy infusion. The suspe=nsion is

effective in treatment of adry cow mastitis.

Example 14

A suspension to e administered by otic infus-ion is prepared havirmg the

following composition:

rofecoxib 25 mg/mnl
Labrafil ™ MK-1980CS 500 mg/m=l
microcrystallJine wax NF 0.10 mg/rml
propy! gallate 1.0 mg/mmnl
mineral oil q. s

The microcrystal line wax and approximately 27% of the total amunt of
mineral oil are heated to 85-98°C with mixing, in a I<ettle. The balance o-fthe mineral
oil is heated to 85-98°C with mixing, in a manufactumring tank. After the
microcrystalline wax is completely melted, the microcrystalline wax/mine=ral oil
mixture in the kettle is taransferred to the manufactur3ing tank containing nmineral oil
and mixed thoroughly. "The resulting mixture is cooded to 38-45°C and tte Labrafil™
M-1980CS is added to t™he manufacturing tank with amixing. The propyl =zallate is
added to the manufactur—ing tank with mixing to forrmn the vehicle. The ro-fecoxib is
added to the resulting ve=hicle and miied to form a u niform suspension. ~The
suspension is screened aand filled into 20 ml polypro-pylene containers.

The above suspesnsion is administered at a dose of 2.5 mg rofecoxzib/kg of
- 45 -
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body weight, by infusion t othe ear of a dog. The sus_pension is effective i n treatment

«<f canine otitis externa.

Xxample 15
A suspension to be= administered by intramam. mary infusion is prepgpared having

whe following compositiom:

deracoxib 300 mg/ml
Labrafil™ M-1944CS 50 mg/ml
microcrystallirme wax NF 70 mg/nl
cottonseed oil _MF q.=S.

The microcrystalli ne wax and approximately =27% of the total amcsunt of the
cottonseed oil are heéted t—0 85-98°C with mixing, in- .akettle. The balanc e of the
cottonseed oil is heated tos 85-98°C with mixing, in a= manufacturing tank— After the
microcrystalline wax is completely melted, the micromcrystalline wax/cottnseed oil
mixture in the kettlé is tra_nsferred to the manufacturi_ng tank containing ceottonsced oil
and mixed thoroughly. Thhe resulting mixture is cool ed to 38-45°C and ttae Labrafil™
M-1944CS is added to the manufacturing tank with rnixing to form the veshicle. The
deracoxib is added to the resulting vehicle and mixe to form a uniform ssuspension.
The suspension is screene=d and filled into 12 m] higin density polyethylen e mastitis
syringes. The packaged poroduct is terminally sterilizzed by gamma irradia=tion at a dose
of 25-40 kGy.

The above suspen sion is administered to all £ our quarters of adry cow ata
dose of 12,000 mg deracooxib/quarter by intramammaary infusion. The susspension is

effective in treatment of cAry cow mastitis.

Example 16
A suspension to b-e administered by intramarmnmary infusion is pre=pared having

the following compositio_n:

valdecoxib 1.5 mg/rnl
Labrafil ™ W 1-2609BS 75 mg/mmi
microcrystalli-ne wax MF 100 mg/mml
Miglyol ™ 81 2 q.s.

The microcrystall_ine wax and approximately 30% of the total ameount of the

Miglyol™ 812 are heatecd to 85-98°C with mixing, i.n a kettle. The balarace of the
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Miglyol™ 812 is heated to 85-98°C with mixing, in a man ufacturing tank. After the
microcrystalline wax is complet-ely melted, the microcrystamlline wax/Miglyol™ 812
mixture in the kettle is transferreed to the manufacturing tarmk containing the Miglyol =™
812 and mixed thoroughly. The= resulting mixture is coolecd to 38-45°C and the
Labrafil™ W1L-2609RS is adde«d o the manufacturing tanks with mi:ing to form the
vehicle. The valdecoxib is addexd to the resulting vehicle a_nd mixed to form a unifomm
suspension. The suspension is sscreened and filled into 12 ml high density
polyethylene mastitis syringes. The packaged product is tesrminally sterilized by
gamma irradiation at a dose of 25-40 kGy.

The above suspension is administered to all four quaarters of a dry cow at a
dose of 30 mg valdecoxib/quarter by intrarr}amma,ry infusi=on. The suspension is

effective in treatment of dry cow mastitis.

The invention having besen described in detail and by reference to the prefer—ed
embodiments thereof, it will bes apparent that modificatiorms and variations are possi ble
without departing from the scoype of the appended claims. ~ Said modifications and
variations include using in place of ceftiofur other antibiofics such as cephalexin,
cephradine, cefquinome, cepha cetrile, cefpodoxime, cefovecin, cephalonium,
cefuroxime, cefazidime, cefoperazone, sodium cephemetimcarboxylate, cephem,
cephadroxil, cephazolin sodiurm, cefiximine, ceftaxime, ceftizoxime, ceftriaxone armd

pharmaceutically acceptable sa lts thereof.
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CLAIMS:

Use of a pharmaceutica l composition comprising an anstibacterial agent and a vehicle
that comprises (a) an armphipathic oil that is water dispe=rsible and ethanol insoluble,
(b) microcrystalline wax and (c) a pharmaceutically acc eptable non-aqueous carrier,
in the manufacture of a medicament for the treatment ard/or prevention of an
infective condition in a fluid-containing organ having a natural exterior orifice,
wherein the medicamen t is administered to the organ viza the exterior orifice and
wherein a second agent selected from the group consistimng of anti-inflammatory

agents, analgesics and amtipyretics is administered in cor—nbination therapy with said

medicament.

The use of Claim 1 whe rein the infective condition is a edisease of an udder

of a milk producing armimal, and wherein the compoesition comprising the
antibacterial agent is a«dministered by intramammarwy infusion,

The use of Claim | wheresin the infective condition is a d isorder of an ear of

a subject or a complica tion associated with such a disorder, and wherein the
composition comprising the antibacterial agent is adrministered by otic infusion_
The use of Claim | where=in the second agent is administe-red asa

pharmaceutical compos- ition comprising said second agent and a vehicle that
comprises (a) an amphipoathic oil that is water disperssible and ethanol insoluble,
(b) microcrystalline waxs and (c) a pharmaceutically ascceptable non-aqueous
carrier.

The use of Claim | whereim the antibacterial agent is selecte=d from the

group consisting of natur-al and synthetic penicillin-tygpe antibiotics,
cephalosporins, macrolidles, lincosamides, Pleuromuti Tins, polypeptides,
polymixins, sulfonamidess, chloramphenicol, thiamphe=nicol, florfenicol,
tetracycline-type antibiotics, quinolones, fluoroquinolcoones, tiamulin,
ciprofloxacin, colistin, dosmeclocycline, mafenide, met=hacycline, norfloxacin,
ofloxacin, pyrimethamines, silver sulfadiazine, sulfacet=amide, sulfisoxazole,
tobramycin, vanemulin, oxazolidinones, glycopeptides_, aminoglycosides and
aminocyclitols, amphenicol, ansamycin, carbaphenem, cephamycin,
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vancomycin, monobactasm, oxacephem, system_ic antibacterials, antibioticc-type
antineoplastic agents, nityofuran sulfones, marbsofloxacin, and tautomers,
stereoisomers, enantiomenrs, salts, hydrates and _Prodrugs thereof.

The use of Claim 5 whereirm the cephalosporin is sele=cted from the group

consisting of ceftiofur, ce - phalexin, cephradine, efquinome, cephacetrile,
cefpodoxime, cefovecin, <ephalonium, cefuroxirrme, cefazidime, cefoperazaone,
sodinm cephemethcarbox~ylate, cephem, cephadroxil, cephazolin sodjum,
cefiximine, ceftaxime, ceftizoxime, ceftriaxone, o-formylcefamandole, salsrs of
3-acetoxymethyl-7-(imino-cetamido)-cephalospozranic acid derivatives, 7- M-
auﬁno—a—(p-hydroxyphenyl)acetamino)-3 -methyl—3-cephem-1 -Carboxylic acid,
hydrochloride salt of syn-7 ~((2-amino-1-thiazolyl (methoxyimino)acetyl)amino)--
3—methyl-3-cephem-4-carbqaxy1ic acid, cephem ac-id, (pivaloyloxy)methyl~7—
beta-(2-(2-amin0-4—thiazolyl)acetamido)—3~((( l-(Z-(dimethylamjno)emyl)-ll{-
tetraazol-.‘g-yl)mio)methyl)— 3-cephem~4—carboxyla_te. cephalexin, 7-(D-2-
naphthyglycylmnino)-3~methyl-3—cephem—4-carbo:xylic acid, and tautomers,
stereoisomers, enantiomers, salts, hydrates and promdrugs thereof.

The use of Claim 1 wherein the antibacterial agent is cefeiofur ora

- pharmaceutically acceptable salt thereof,

The use of.Claim I wherein the second agent is selected from the group

consisting of aceclofenac, ac-einetacin. e-acetamidocaproic acid, acetaminophe=n,
acetaminosalof, acetanilide, aacetylsalicylic acid, S-a-denosylmethionine,
alclofenac, alclometasone, alfentanil, algestone, ally~Iprodine, alminoprofen,
aloxiprin, alphaprodine, alum_inum bis(acetylsalicylamte), amcinonide, amfenac,
aminochlorthenoxazin, 3-anﬁmo~4-hydroxybutyric acid, 2~amjno-4-picoline;
aminopropylon, aminopyrine, amixetrine, ammoniune salicylate, ampiroxicam,
amtolmetin guacil, anileridine antipyrine, antrafenine=, apazone, '
beclomethasone, bendazac, bemnorylate, benoxaprofen , benzpiperylop,
benzydamine, benzylmorphine, bermoprofen, betameathasone, betamethasone-
17-valerate, bezitramide, a-bisaabolol, bromfenac, p-bromoacetanilide,
S-bromosalicylic acid acetate, bromosaligenin, bucetir, bucloxic acid,
bucolome, budesonide, bufexamnac, bumadizon, buprerorphine, butacetin,
butibufen, butorphano], carbamaazepine, carbiphene, ca-Iprofen, carsalam,
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celecoxib, chlorobutzano], chloroprednisope, chlorthemoxazin, choline salicylate,
cinchophen, cinmeta-cin, ciramadol, clidanac, clobetaszol, clocortolone,
clometacin, clomtaieue, clonixin, clopirac, cloprednoR, clove, codeine, codeine
methyl bromide, codeeine phosphate, codeine sulfate, Cortisone, cortivazol,
cropropamide, crotethamide, cyclazocine, deflazacort, dehydrotestosterone,
deracoxib, desomorpihine, desonide, desoximetasone, dexamethasone,
dexamethasone-21~is<3n1'coﬁnate, dexoxadrol, dextrom ocramide,
dextropropoxyphene, deoxycorticosterone, dezocine, diampromide,
diamorphone, diclofeanac, difenamizole, difenpiramide,, diflorasone,
diflucortolone, diflun3sal, difluprednate, dihydrocodeinee, dihydrocodeinone enol

* acetate, dihydromorpkuine, dihydroxyaluminum acetylsalicylate, dimenoxadol,

dimepheptanol, dimetlylthiambutene, dioxaphetyl buty=rate, dipipanone,
diprocetyl, dipyrone, ditazol, droxicam, emorfazone, emfenamic acid, enoxolone,
eptazocine, epirizole, <lersalate, ethenzamide, ethoheptaazine, ethoxazene,
eihylmetbylthiambutene, ethylmorphine, etodolac, etofe=namate, etonitazene,
etoricoxib, eugenol, fexIbinac, fenbufen, fenclozic acid, Fendosal, fenoprofen,
fentanyl, fentiazac, fepsradinol, feprazone, floctafenine, Fluazacort, flucloronide,
flufenamic acid, flume: thasone, flunisolide, flunixin, fluroxaprofen, fluocinolone
acetonide, fluocinonide=, fluocinolone acetonide, fluocoratin butyl, fluocortolone,
fluoresone, fluorometh olone, fluperolone, flupirtine, flur—andrenolone acetonide,
fluorometholone, flupreednidene, fluprednisolone, fluprocjuazone,
flurandrenolide, flurancirenolide, flurandrenolone acetonmde, flurbiprofen,
fluticasone, formocorta 1, fosfosal, gentisic acid, glafenines, glucametacin, glycol
salicylate, guaiazulene, halcinonide, halobetasol, halometasone, haloprednone,
heroin, hydrocodone, hydrocortamate, hydrocortisone, hy=drocortisone acetate,
hydrocortisone succinat-e, hydrocortisone hemisuccinate, Thydrocortisone 21-
lysinate, hydrocortisones Cypionate, hydromorphone, hydrooxypethidine, ibufenac,
ibuprofen, ibuproxam, i-midazole salicylate, indomethacim, indoprofen,
isofezolac, isoflupredon €, isoflupredone acetate, isoladol, isomethadone,
isonixin, isoxepac, isoxi cam, ketobemidone, ketoprofen, k=etorolac,
P-lactophenetide, lefetarmine, levallorphan, levorphanol, Ievophenacyl-morphan,
lofentanil, lonazolac, lornoxicam, loxoprofen, lumiracoxibs, lysine
acetylsalicylate, mazipre done, meclofenamic acid, medryscone, mefenamic acid,
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Cneloxicam, meperidine, mepre=dnisone, meptazinol, messalamine, metazocine,
nethadone, methotrimeprazines, methylprednisolone, meethylprednisolone
a=Cetate, methylprednisolone so-dium succinate, methylpmrednisolone suleptnate,
metiazinic acid, metofoline, me=topon, mofebutazorne, rmmofezolac, mometasone,

5 Rorazone, morphine, morphine= bydrochloride, morphinee sulfate, morpholine
samlicylate, myrophine, nabumetconpe, nalbuphine, nalophimne, l-naphthyl salicylate,
Damproxen, narceine, nefopam, niicomorphine, nifenazone,, niflumic acid,
nimmesulide, 5'-nju'o-2'-propoxya,cetanilide, norlevorphancol, normethadone,
no rmorphine, norpipanore, olsaf acine, opium, Oxaceprol, oxametacine,

10 Ox aaprozin, oxycodone, oxymorphhone, oxyphenbutazone, _Papaveretum,
.par-amethasone, paranyline, pareccoxib, parsalmide, Pentaz. ocine, perisoxal,
bhenaceu’n, phenadoxone, phenaz=ocine, phenazopyridine Exydrochloridé,
phe-nocoll, phenoperidine, Phenopyrazone, phenomorphan phenyl
acetyisalicylate, phenylbutazone, #henyl salicylate, phenyraamidol, Piketoprofen,

15 pim=inodine, pipebuzone, piperylome, piprofen, pirazolac, Piiritramide, piroxicam,
pram-oprofen, prednicarbate, prednisisolone, Prednisone, p;éd::ﬁval. prednylidene,
prog-lumetacin, proheptazine, promedol, propacetamol, propoeridine,
proheeptazine, propiram, propoxyplaene, propyphenazone, pr-oquézone. protizinic
acid, proxazole, ramifenazone, renmifentani, fimazolium me tilsulfate, rofecoxib,

20 salace=tamide, sah'cin.. salicylamide, salicylamide ¢-acetic acied, salicylic acid,
salicy»lsulfuric acid, salsalate, salver'ine; simetride, sufentanil sulfasalazine,
sulindllac, superoxide dismutase, sup-xofen, suxibuzone, talnifi umate, tenidap,
tenoxi#cam, terofenamate, tetrandrine=, thiazolinobutazonc, tiagrofenic acid,
tiaram_ide, tilidine, tinoridine, tixocomrtol, tolfenamic acid, tolmetin, tramadol,

25 triamczinolone, triamcinolone acetoni de, tropesin, valdecoxib, vimino], Xenbucin,

ximopr=ofen, zaltoprofen and Zomepir-ac.
9. The use of Claim 1 wherein the second ag-ent is a non-steroidal antj-
inflammmnatory drug.
10.  The use ef Claim 9 wherein the non-sterozdal anti-inﬂammatory drug is
30 selected from the group consisting of Aeracoxib, parecoxib, cele=coxib,
valdecoxib, rofecoxib, etoricoxib, lumi racoxib, 2—(3,5—diﬂuor0p_henyl)-3-[4-
(methyls"ulfonyl)phenyl]-Z-cyclopenten ~l-one, (8)-6,8-dichloro-22-
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13.

14.

(triﬂuommethyl)-ZH—l-belazopyran-3-carboxyh’c acid, 2- @,4-difluorophenyl)-4-
(3-hydroxy-3-mcthyl-l-bu:oxy)-5-[4-(methylsulfonyl)ph¢=nyl]-3-(2H)-
pyridazinone, 4—[5-(4—ﬂuoc0phenyl)-3-(txiﬂuoromethyl)~ R H-pyrazo]-1-
yllbenzenesulfonamide, 4- ,[5—(phcnyl)—3—(txiﬂuommethyl)~l H-pyrazol-|-
yllbenzenesulfonamide, sallts and prodrugs thereof.

A pharmacentical composi®ion comprising a vehicle that Comprises (a) an
amphipathic oil that is wate=r dispersible and ethanol insolwmuble, (b)
microcrystalline wax and (c)a pharmaceutically acceptablee non-aqueous carrier;
said vehicle having stably d_ispersed therein an antibacteriaml agent in an
antibacterially effective amount and a second agent selecte-d from the group
consisting of anti-inflammastory agents, anélgesics and anti—pyretics in a

therapeutically effective ameount,

The composition of Claim 1 1 wherein the amphipathic oil s a polyglycolized
glyceride prepared by an alcoholosis reaction of natural trig-lycerides with
polyethylene glycols.

The composition of Claim 1 2 wherein the antibacterial agemmt is selected from the
group consisting of ceftiofur, cephalexin, cephradine, cefquinome, cephacetrile,
cefpodoxime, cefovecin, cepbialonium, cefuroxime, cefazidimme, cefoperazone,
sodium cephemethcarboxylatee, cephem, cephadroxil, cephaz=olin sodium,
cefiximine, ceftaxime, ceftizosxime, ceftriaxone, o-formylcef amandole, salts of
3-acetoxymethyl-77(iminocetamjdo)-ccphalosporanic acid de=rivatives, 7-(D-a-
amino-a-(p-hydtoxyphenyl)ac:etamjno)-3-methyl-3-cephem-l-carboxylic acid,
hydrochloride salt of syn-7—((2—amino—1-thiazo]yl)(mthoxyimﬁno)acety!)amino)-
3-methyl-3—cephem—4-carboxylic acid, cephem acid, (pivaloyMoxy)methyl-7-
beta-(2-(2-arm'no-4—thiazolyl)a.x:etamjdo)-3-((( 1-(2a(dimethyla_mino)ethyl)-IH-
tetraazol-5-yl)thio)methyl)-3-c ephem-4-carboxylate, cephalex_in, 7-(D-2-
naphmyglycylanﬁno)-3-methy1 -3-cephem—4—carboxylic acid, a_nd tautomers,
stereoisomers, enantiomers, sal ts, hydrates and prodrugs therecf,

The composition of Claim 12 Wherein the second agent is selected from the
group consisting of deracoxib, Prarecoxib, celecoxib, valdecoxi ™, rofecoxib,
etoricoxib, lumiracoxib, 2-(3,S—diﬂuorophenyl)-3-[4-(methylsu Ifonyl)phenyi]-2-

cyclopenten-1-one, (S)-6,8-dich_loro-2—(triﬂuoromethyl)~2H-1-beuzopyran—3-
' -52.
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carboxylic acid, 2-(3,4-diﬂuorophenyl)-4»C3-hydroxy-3-methyl~l-butox _y)-5-[4-
(mcthylsulfonyl)phenyl]~3-(ZH)-pyridazinc:ne, 4-[5-(4-ﬂuorophenyl)—3-
(txiﬂuowmcﬁlyl)-IH-pyrazol-l-lebenzenesulfonamjde, 4-[5-(phenyl)-3—~
(triﬂuommelhyl)-lH-pyrazol-l-yl]bcnzcncsulfonamide, salts and prodnegs

5 thereof.
15.  The use of Claim 1, substantially as herein descri bed and exemplified.

16.  The pharmace-utical composition of  Claim 1 I, Substantially as herein described

and exemplified.

-53.



	Page 1 - BIBLIOGRAPHY
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - DRAWINGS
	Page 48 - DRAWINGS
	Page 49 - DRAWINGS
	Page 50 - CLAIMS
	Page 51 - CLAIMS
	Page 52 - CLAIMS
	Page 53 - CLAIMS
	Page 54 - CLAIMS
	Page 55 - CLAIMS

