THE USE OF ANTI BI OTlI CS AS VACCI NE ADJUVANTS
Background of the Invention The invention provides an
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antim crobial agent in particular an azalide, wherein
the antim crobial agent or azalide acts as an

adjuvant. More particularly, the adjuvant conposition
i S a vacci ImeEaujruvardNTI TR T 0y eyst varrIivar AvervAprovi des

a vaccine conprising (a) at _|east one antigen and (b)
at |east one antini WMWi ng an
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tAgtstas an adjugany. Mszrre BAEEEAY. theAdT B ompesiting fsA Yaesige adjuvant.
b3 08 GRS SREUR bl L O P SOl ¥ 0
rlego bﬁeemmmtnobmmiga:ht o:rmhtd&’ng ama&ahadv; wihamﬁnhe agent,Beis@$ an
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vent i vi des ant sition co i sing
lereis e i aan 0 o PR, TR S s BRERY dafily
EApSIfchAt! preiit M%@tiode, wherein the agent acts as an
adj uvant.” The agent may al so provide therapeutic
(e.g., antibiotic)Buiefdieseniption ofttheBrawingsn a preferred
enbodi of~the. invent i a v des,litt|e
Co no BRbied Geonrai PR deolst %%ﬂbf’f“? Gl g of he
pt@éatm@rulgafd ¥, the adjuvant conposition is a VaCCI ne
adjuvant he invention further provides a vacci
havi ngtigws % depBiiawares meamAnfisinde ¢elantibodydiist f%e?@h of the

(b) at |east one antimcrobial agent,
%llrtrgfglﬁg?%g antim crobial agent acts as an adjuvant.

The antim crobi al agSamniay of slee Inveiition pr esent
i nvention acts as an adjuvant, Le.,  enhanc

i ncr ea SRS VENSIRE PHYNIdeT 3R Aty &Y COIHPQ/%H‘% qun’é‘nglgg at least one
of HELWoBR1 bemtibiotidh&sht, aRd b%ﬁ&"lﬁﬁ v AESRAAS SvHefoifthe a né acts as an

antigen. Nunerous a | ‘mcr agents are suita
f aljuttaini. él“hemgemttmama,lsq providelthemppeltos(e. gl, iastils otid) @raperties; however,

one e ment ..of t i.nventiq the azalide is a .. . .
OB raarLraaidsut el e PeadertpDsps e b wipngimicrobia
| th%l(agé'lﬁl)c p‘f&gﬁ‘es.\/ More particularly, the adjuvant composition is a vaccine

adjuvant. The invention further provides a vaccine having two components

comprising (a) at least one antigen and (b) at least one antimicrobial agent, wherein the
antimicrobial agent acts as an adjuvant.

The antimicrobial agent for use in the present invention acts as an adjuvant, i.e.,
enhances, increases, upwardly modulates, diversifies or otherwise facilitates an
immune response to an antigen. Numerous antimicrobial agents are suitable for this
invention, including those listed herein. In one embodiment of the invention, the

azalide is a 15-membered 9a-azalide having the following formula I:



H C The chem cal name of the conpound of fornula I is
(2R, 3S, 4R, 5R, 8R, 10R, | 1R, 12S,
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propyl am no) - et hyl ) - a-Lri bo-
hexopyr anosyl ) oxy-2-ethyl -3 , 4,
O-tri hydroxy-3,5, 8, 10, 12, 14- hexanet hyl - 11-

((3,4,6-trideoxy-3-(di ngfHyl am no  ycuy,
) - b- D- xyl 0- hexopyr anosyf ) oxy) - | - oxaf 6

the invention, the azalide IS é(
Parti cul arly Hgdp};s a2alide is a m xture of 9a- azalldes

9a azal i de m xtjure containg (a) a conpound of fornula
I, as set HO a compound of formula
:HsGfr H C Té§’e %6t the &_ﬁ menber ed
9a-azal i de Of 3

a- L ri bo- hexopyranos I)oxy)

met hyl but yl ) - 8- hydr oxy- 3, 6, l&pd‘\O a pent anethyl -9-((3,4
, 6-trideoxy-3- (dinethylam no)-

b- D- xyl o- hexopyr anosyl ) oxy) - - oxa-4-azacycl otri decan-

3-one. Mre particularly, khe 9a-azalide mxture.is a
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pr ef er abl y, 90% 4% to about 10% 4%
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hmby&@ehgd&ahqueature of about 50 C to about 90 Ca

mxture corrprlsm (i), the conpound of formula (1),
(ii) whtaspthepemby mPl}t o the 1Byentign.dheyezalide fsie mixtuee ef azalides.

a%ﬁﬂfﬂgzhﬁgh({er 5 d niD k% fQ)aZazH : c'u#@rﬁa@a,%l LhaerR’, rHimazalhde isa

9mmuzra lof d&- mndﬂﬁunﬁnbaech%;amﬁdm Hvern nmpzaﬁcﬂilzﬁgr (R)9alazilide
a mxture of 30 npounds, of fornul ae and , each as set

{ BPOFC ABROES (34 campayRtOi Pl lies se é@ﬁb&qvwng (b)gmgnpound
1% tRualpout 10% 10% preferably, 90% 4% to about

10% 4% (ii) water; and (iii) one or nore acids

present at a total concentration of from about 0.2

mmol to about 1.0 mmol per nL of the conposition; and

(b) one or nore waterm scible co-solvents present in

an anount of from about 250 to about 750 g per niL




of the conposition. Such a conposition may be prepared
by heating to a tenperatureof about 50 C to about 90 C
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each as set forth above, water and one or nore acids
in an anount ranging fromabout 0.2 mvol to about 1.0
mmol per L of the m xture, wherein one or nore

wat er m sci bl e co-sol vent s ¢ added bgfQre, during or
after the heating st n an amount Jof from about 250
to about 750 g per 908\t he qgﬂposit'on. In a
preferred enbodi memrlgathga wat er - fit- 8Ci co-solvent is
added after thendigating sfep. Accqgrding|to the

i nvention, the congent r gt keMCids und of
formula | qoln t Rt ur e onmpd%Hi i on set
forth above,.Yefoye the heatjng step ranges from about

50rrgper}‘ﬁ_ r mL of the mxture. In
a preferre “Fhe concentration
ranges fr 5 g/ L.
Accordin entration of the
first mxture of conpolind I"cang [ he

ove>ranges
from about 50 nmg/ L to” about 20Qs he
conposition. Particularly, thgomcentration of the
first mixture of conpound | and confound in the
9a-azal i de conpositions set forth above ranges from
about 75 to about 150 ng/nlLI and nore particularly

f 90 to _abo 11Q. .my/ of e
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; : IHATIO: ) . ¥3-one.
benzenesul fonic acid, citric acid, hydrobromc acid,

hydr o Pismagicylarly, thea-gzalide mixureiiga gemposition containing (a) a
Tk j j ' ' inic aci

it ﬁ?%ﬁg&gh& g@g%&l%flﬁg? tﬁg%cgl aggﬂi:tg?rtl‘? H56veth G 8% c()jfabout,
pespettivelye §0fioH1% taatiodt 109 i1i06; pedferableSPb 4% acibdut 10% +
GATRROr sul f o(ﬂc? acid, 1,2-ethanedi sulfonic acjd,

IS ) WRIPT ARG () 9B ¢, Mg GEigh RS 31 Al 19kl goncgnigationof from about
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asgpgredrpy hieatingtio @, tempes aturean iablout 3D tccabaot 2)°C a mixture

SBRBHOBE TR Coriityfia RERbmuRIh ) Wi il GideRkor emaridin o
agthihmdw@nZapiag #onflaboal®P nfindl&é Bbouet 0aRGSLd: I?fgl &f tAS hkture.

gl ucuronic acid, glutamc acid, hippuric ac
| act oMlesaipartigelady, thy/2a-aralidemsixdyre iamcmhpasitmpicdntaining (a) (i) a

il . y S #Ra0¢ 4 polyas) :

BARAH obooRids or i ARG 0 gp B e 5.t B Rt abont,

acspebtivalydoom xt 109% & dboer K95 = 106; biefethiay | 90% &g, %Caibguti 9% =+
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citric acid. In anore particul ar enbodi nent, t
7% (i)ovater; and dl)ne 98 FOTS ridsrpresentiate tefhl doneamtratioruef fignnd @bout

0.2 mmol to about 1.0 mmol per mL of the composition; and (b) one or more water-

miscible co-solvents present in an amount of from about 250 to about 750 mg per mL

of the composition. Such a composition may be prepared by heating to a temperature
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particularly, the acid is a mxture of citric acid and
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citric acid is present in an anount of from about 0.02

mol to about 0.3 mmol per nL of the conposition and

the hydrochloric acid is present in an anount

soifabb@i Pt td SoRAEDICVLmk e EhRphidih©the I%bin%urﬁf&‘f&nﬁﬂi Por I,

about 6. Exanples of a suitable water-msc

caacls a4 seéfarthfabpve, ivatey and org ordporgriasids] rneawnmmswngmg irosreabout
not ted to, ethang

@ P A Tout EDbtigt e i e o S oo pr o Water

dinREiBY dé%l\&h&@@édd@ﬂ'b&ﬂoreeﬂﬁl@ﬂ ordifief iy hedim the}s%lan amount of
nonoet hyl ether, diethy | ene g ycol dibuty
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2- rrolidone, Cero or ma x?de

di but yAccS)ﬂiﬂg:ﬁithe uﬁeﬂltitﬁloﬂlb%b@ceﬂﬁatlcﬁmﬂ 18 oimifoRAd of formula I, in
thereof . Particularly, the one or nore water-mscible

clbe QwReAbide w@repﬁoawﬁ@% 8¢ rf%bqbovwﬁ@r%xethﬁ@tmgaﬁwanges from

t om
%out dj[@%bt 0 about Eggém@ it Oflﬂ% Iﬁﬁgﬁggﬁ% gf}%l odL In
asmtiddéanerp d’rdeocf,uhacom-:aﬂllmﬂuonwiges fromm abowet SOrmgoil etoaboud 200

are citric acid present in an anmount of from about

018 | to about 0.3 mmol per nL of the conposition

and 1y Sealih@td e A bAlidns tRCERERratldh M ATeHRbey
sufficient t% ac?n evelarl1 cor?p05| t?on pH of abou regfcompound
alzod tcodpourdd] ortbe Ga-apadide mmuffzreommmnbn et dortlsaove renges fsom

p e sent an_ anount fr ahout
R ot B ER F FE shesp i R ¢ ne
adombd @t GOBMAS fitst Al thre!df BeMp&RRMNTahE 6Smbiimdanin (X O aMide
nonot hi ogl ycerol present |n an amount of from about 4

naphifositionsassbprth@berey mgQSffrmdeO@bﬁ)t@sabpwolﬁO ng/fud, glﬁdnmore
AR e O I G B el

ot her THeaqesf the hitktire ré@dek ifohlubouss.af vt ®0L4ndandbat
is available in various salt fornms and cry stals such

anriyiarkyy e akoyte) i aThe heatyeg @kes Riaqecfer FhepHR- & frjabout
24 9@&‘9\& ;}?ﬁ{cﬁ}a&)ﬁ A6RGHLRd0 360t sHoRL al free acid
. e lony

f'orm of actirng formis a particularly
sui t akiE)emfpbersmf @lﬁltaﬂaheaocﬂsdgr the 9aatalids maxtugdjompasitions set forth
ause its propert ncl a long half life,
Eﬂz’é’ﬁe%i‘ﬁ %\Pé‘F yrednt IB1lt ‘iocaqu%f‘%g’dqeﬂ etnﬁ%‘lﬁoa’&l agil, gigriceacid,
br%?bﬂr&gic\ébﬁiuﬁi/dré{cm Aoy, PRARA Nakdien, ]gl I hlm%sulfome gcug,

ot'her antim ¢robial agents are speci escr |
api@sphoam aeid, sisciaicusel silfuiaacidne- e Lrtatatic amdv;atutuemesulfonic

g T R R L
|to 12&(@315&1&;} a‘cgcg %lu%bhe;%mé Reid3hicofidlagid, hiBek RDifdEhthbil acid, 1-

hydroxy-2-naphthoic acid, 2-hydroxyethanesulfonic acid, malic acid, mucic acid, nitric

acid, naphthalenesulfonic acid, palmitic acid, D-glucaric acid, stearic acid, maleic acid,
malonic acid, fumaric acid, benzoic acid, cholic acid, ethanesulfonic acid, glucuronic
acid, glutamic acid, hippuric acid, lactobionic acid, lysinic acid, mandelic acid,
napadisylic acid, nicotinic acid, polygalacturonic acid, salicylic acid, sulfosalicylic

acid, tryptophanic acid, and mixtures thereof. Particularly, the acid is citric acid. In a
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particular, ceftiofur, elicits an enhanced, increased,
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facilitated i mmune response. Particularly the antigen
stimul ates the production of a specific antibody or
anti bodi es that can conbine with the antigen; and/or

trhére phiticalarefbddifdb! B8 cliiCad@RPrakhtan a® bbbt eoMt Mdut 0.02
specific for the antigen, said | ynphocytes then bein

apmel toabew Hct maghpergnl ohihe sampeitiorb)Vare parieday theaeid is a

B SRR sbit g Lo Fbe RS 47 bRtk B el IRt Rfmspn e
kidtib BreRen® et dngdun©bf 6 laBoutioa2 el R\t 0.3 Al peraal bf the

wth the antigen., One ordinarily skilled in the art_ |
shewpsitiorandshebydsogiariq deidis peaspitie 2t eyl seffigient geaghieve a

%ﬂlggg{{gﬁﬁgﬁfgﬁju@ﬁ@%t?re avai | abl e to gui de the

practicro Including the followng: dinical
M cr olExahmpips ofiacuitabfecwitbomscibles@aspdenofor tHeaRaglidendixture

Cat, G.eene, ajg E. 1984. WB. Saunders Co, . Di seases
S A 9%}8?4&3% butggre n%mwm_f\?g&%rf}has% spgroganol,

| .
R B rohGhE AT ctuol Byt 560 8081 SheCRIBLNAE Fhcol
Bnahoetyt etber| ditthylene plycafditRuyliettentplyethiplant etycoZ30gnd

Morein, B.. 199 El sevi er i ence, Publishers V.
VRLEH e 6P 410 B DT EHUERER £ 3y neeRFo dene, N-giethyh 2
%p%r%lid&‘&?g?é@rél fEFRA Sdimefh§1 sullfokRIe! di@t?_tzl h&RRS BSlysdibate 80, and
reati se of Infectious Processes . eprich, P.D. et
ahixfurgsghereof) Particulagpi the ong orGnore DiatasanisciblefcoSnivarts is propylene

Lenan, .D. _et,al. 1992, 1o tate Universit ess
SR Orhar iRl e Detfirak VRO Bleen My SRl g Bbout
A501t€ abdut 950 ik p¥r MLT $he doddpokiioand Cani ne | nfectious

D seases . Gaskell, R M and Bennett, M 1996.

Bl ackw@lanotBes pagieularembogdimenisibe one ar mpocidsrase gitric acid

- K
SRtseh i an Yo (o spBAQIERER 10 houbb sy pellthl i ths
dwhipoeitioh an@hydroidoti¢ acill & prysent eancaihdige sufifieienb@Mchieve a

haenol yti ca anti gen, aM haenol ytica | eukot oxin, aM .

RSSO PHL AP o aRAY Qjdbe onsrorampre aktroRipeibleco-solvents is
i

oL Q0L ARy A5 AR ACIRAI A 85010 B ) Mo

ahacompdsitido, emd Bkiazalide domposgitine finrter kompiites theaeivixidant

provides a nethod for enhanci I.ncreasing, upwardl
BORAPPHESTORTGEANS 1 37 HECEY Ob R AOSLY FEnE e 209§ ragmL of
| HEERRpSspfdONse to an antigenconprising adm nistration

of an adjuvant conposition or vaccine adjuvant of the

i nventCaofuiTis@nothermmtibiotic frabisipddisularlrenitedchs fap adjuvant. It is

SIS RS BB B oA P it
ISR vafo@dsaR férB&RAd crystals; such as for example the sodium salt,
hydrochloride form and a long acting version described as a crystal free acid form or
CCFA. The long acting form is a particularly suitable form of the drug to act as an
adjuvant because of its properties, including a long half life.

Each and every antibiotic listed in the tables herein, both individually and in
combination with 1, 2, 3, 4 or 5 other antimicrobial agents are specifically described

and claimed as a useful vaccine adjuvant or vaccine component herein.



conprising adm nistration of a vaccine of the
i nvention. The invention further provides a nmethod of
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cancerous cell, or an allergen conprising the step of

adm ni stering an adjuvant conposition or vaccine

adj uvant of the present invention. The invention

f ur t heAcdekdiig ttethe tnveRtibm dhointiges @b bgartl ariger whadhsiad

by a_pat hogenic agent, .a cancerous cell, or an |
Slomhyigpsion v yhe antigicroials prin perticilpriaipagrlidenp particular an

V. & . .

FERBAS18 pahieflabh BEE Mok BT Pyl CoRNER, LB on congpocd
lycreaged] ippgediyanaipbned, diveesifieonotiermdsd facititatadhimmune

al l ergen conprjsjng the st e& of adm nistering an .
Jasnppsh PasHsEYithe SHISSR stmulatssdhapjadyeifn Qi sPratic antibody or
RBin “chles Y @arﬁtdoﬁfﬂ)ine-rxbgh bRV EED rﬁnﬁ)&? ﬂ%ed'ntigérpﬁirglﬁﬁteélthe

met hod of preventing di sease caused by a pat hogenic
agaatatiom of nphooytss spetific for thanrntgdne sgjé hymphpyies theg belng able
step of adninisteriggﬂgé%a ci.ne of the present

i (Reast peAInSt e anReR Lipp Lgpphakings &at freulats tidhint

Qftintdiste ERYAHE BB SRMPRaN BE thridled HEiAR M ABEH 6 1Bf thd
medi canent for the prophylactic treatnment of a di'sease

qaodwntiohpf eellsahitogr spesifagpdlyreach withibeandigen.cond ordpraridgnskilled
al | er . adj,uvant..c 0Si tion.or vacci ne adj uvant

3o By o e VRS G SRER D Y smiRERL AR R
'RErGREBAE alv&ilabld1® dullRy the BHictiiohére RlciRIMg BE falldiagase

caused by a pathogeni c agent, a cancerous cell, or an
icrobielagy-ansgalngrctippeDisggses ¢ RogandCals@rgens, Craig E.

t . ' ' for : h '
tfrbggmﬁ. %g@&éige?s dl&geﬂls@s%% GRFE Mot é’atﬂé? Ibsglé,ﬁ?tx%cﬁeltagenkgy,a
cRowd RU$06% | Tlea a0l Fabigat. | EirgefectionaofoCativofest Appel, M. J. ed.
i nvention can_be used in the manufacture of a

et ¢ dRsatiersiencn Bublisbeesd Yt | ¥irgs lofackans of fummingnis o Piwter, Z.
Ao 51550, WIS SS AR Db Yt Vifdiof[ond
nealitidm) nfemnen) Ffatt alat@9hescadémiaBjess dnt. Jofeeiosd Diseasesrag
BB S S B 0 8B LS,

CORBABEHE Swind! TBmhiea DVt £I0NP9DE v S IMiSEr8H P Press.
efther concurrently, or co-adm nstered within a nonth,

vibiseases oEPdulirgtCatuakpBrWn(ed) $99h Isjabiata Univensityi Biessg Feline

e BB GO B Bebikf 200G Bt

VEdiéhca ditd! VBRbasth i EDiddedcdbfu AT, BioveyaRIWMtd WRhddr, A. D.
agent which is a macrolide antibiotic. A vaccine where

t B9 1y ¥ elifqBublishingLtdon- human ani nal s,

Examples of suitable antigens are also defined herein. Particularly, the

antigen may be M. haemolytica antigen, a M. haemolytica leukotoxin, a M.
haemolytica capsular antigen, or a M. haemolytica soluble antigen, each as defined
herein, or a mixture thereof (e.g., the One Shot® antigen, commercially available
from Pfizer, Inc., New York). ‘

The invention provides a method for enhancing, increasing, upwardly

modulating, diversifying or otherwise facilitating an immune response to an antigen



where the antimcrobial agent is Draxxin(r) or
tul thranmycin, and where the antigenic agent is
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a M haenolytica antigen, a M haenvol ytica | eukot oxi n,
a M haenol ytica capsul ar antigen, aM haenol ytica

sol ubl e antigen, or a mxture thereof. An adjuvant
COAPASing a@RinidtAdbn HB ddfuvdEEDnipdsifiol € FAcBiRe adjuvant of the
adm ni stered either concurrently or co-adm nistered
witemtigm anti gen sel ected from anyM haenol ytica

antig wi t h.an_adjuvant bt f.clai

PR 0 C e S N e S R A L
(nBodullating, diveskifyife of otBawine fadlitatig AriifbihRedpoddedo i aftigen
rati o of about 90% 10%to about 10% 10%

[CEBIpEsinE péministiatipy ofmyaseine ghthe iavepsione or nore aci ds
prese . :

o et hthebBRAREt 4 BBl oplred s g NG da By o
(Pajhogareic agenfycansuBdiB lceliyiof an blla@ganedairistntte gepstdininistering
an amount of from about 250 to t#tglout 750 g per nlL of

2 QARYAN SOMPPHHON O XASEIRT AEY & PIFCIH FRYEBUON: he

antimi - . _ CF .

i i o P O e R S el By o
wiathogeriic agent,gemancefousetlhaa ah allergerhamaprising thastepafsidngnistering
upwar dl dul ati ng, .diversifying or otherw se
faa‘@lc?lp?éﬂﬁg@reé?mil M- response in an animal to an

ant | gefheGRAVERtibS fd}ﬂleﬁﬂﬂbiﬂbssé FRiho@Bf Plevéiting s ChRl 8Y a

agent to an aninmal. ‘A vacci ne where an anti m crobi al

gothogenis agent,|agasterassekhdjr av alergeroenmaprising theé step of administering

congur retnt Qr...co- adm.ni s(i:ir at i ogthof an tanti m cr obi al

SHSHY L LERRSIERY PTgEiCIRAT P BNt RS RESHIE EHEBYYl agent

IS selBftifebntics MrthBeprovideda medbl af pRUSHIS ditese chired by a

herein, and where the antigenic agents are described

tatheigenic Aganbtatredcappusselbyas gt ialergen efimaprising thesiepef agninistering

panalggﬁggft%e?%?&h’inv%ﬁ&&n‘?r ous cell, or allergen in an

ani mal conprising the step of adm nistering the

adj uvamii adjovaRosorhpa3itbnoF viEOR adRs antes thid iheshtibe cai e dsed in

an ani mal suseptable to said di sease. The preparation

dhe mapfactareri armedicamgat foy the PepbylacticWeataertiof adisegse eaysed by
' j a preparation of

\?aa%m %eﬁ]iglral Qir}tt%l étagce\-gglgsc#g’g%rghgﬁ&gﬁ?'nal agai nst

di seastn Adjkvant canpuosit®inng videvmeadjuvasirdf therinvention n@sbe used in

descri bed herein, where the conpopents of the kit has
o R oSt e OBIoE o5 e ReTRe Oy Pt P Gishe gt by
kg;ﬁ%géiﬂe VR Fan@irShsCRRRRR AlIGetMat can be either

o-adm niStered or concurrently adm nistered, with

i nst r ubtvagoins df dlre insentioh eareld usedisnt the meduidetioy ofppt edicanfent for
B ol RaPSA O 500 AR P e A, EE s o
or an allergen.

A vaccine of the invention can be used in the manufacture of a medicament for
the therapeutic treatment of a disease caused by a pathogenic agent, a cancerous cell, or
an allergen.

The invention here describes both human and non-human animal vaccines.

An adjuvant composition may comprising one or more antimicrobial agents.



formof the object to which it refers. As used herein,
the term "adjuvant”, unless indicated otherw se,

WO 26081049080 any substance or m xture of substanP€BIB20GMH003694
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enhances, increases, upwardly nodul ates, diversifies

or otherwise facilitates the i mmune response (e.g.,

hunoral or cellular i nmune response) to an antigen.

The Hugian SraphHgemn @imalanttigeniag cageFibe at 14tk 86Scomponents,

I ndi cated otherwi se, refers to any agent that, when o
i Wittlh Bre e FompoBenih admininieied piter SARCUAEAHN, icomdmingtered within
SEI mmha%él‘_?QhQ H{‘E‘P 55’1111 @IQB(M fgran%ﬁjdvalrﬁp&)'m nesﬁ‘l ({Hg%li] %‘101‘6
response. The antlgeﬁ may be a pure subs ce, a
nantimicrebial agantssdminthe sscond cqapdientisaine ofratoes htigenic agents.

(i nc:“l;gi ng .cel lﬁ’ cell fragnents, or, cell derived L
f r agme/tYa§eiRt With pdipyant pdiezg 1hs adiuvantiis f entimésrefial agentoyhich is
d fldSrolife TSR, A vaLtidAPhéto ARVAOERE id 3F il Rumbh hnifaf,

not limted to, a protein, glycoprotein, [1poprotein,
pelre the, antiaxi Crobiatl ngetné isgotay sia®cdranitidemycin, and where the antigenic

| i popol ysacchari de, toxi Vi rus, bacteriu gus,, .
ARBRES PARAEE B0 friroratite Boptlts Fowpdrros Sl oMt imdyica
CAAFTRON) QWL ShR¥m A AN KDRSkirS, WGH. md@mca%%suhdr%ﬁ%&, Loy,

an antigenic determ nant, epitope, ‘or peptide. Still
dtdeaohgig selgble aatigeryons niikarasherepfiose descri bed in

U S. Patent . 5,855 894 An anti.gen nay be natjve .
(nat urah Fa Ll RBaRa gy Mittma o Bt B Ve gy SaRlsEg per
r@aourRinfg ot cdBifinitidrediwih ah Bstiden REIbdted frb@ Ao AE Qaemolytica
skilled In the art. The term "antim crobial agent"
raafigenswith am adjuvapé aempesitioniaf claim d P, whgspinsaid Qe-araligle is a

R A O R 0L A« oo

hebbui 909 5,109 toubest, 107a830%, esprtody;qup waet;lan® (iiifone or more
allergen. It is a chemcal substance that is

SAGHdsipEssetat § toteironespiratianpiiom phogt 0-44nimel tp abep d {0 mmphper

| AL SF Blco o§ﬁ5£raﬂagb>%ngpm5fer\%té Oisc AR RRnR bresent in an
antimcrobral adents “are provide and naned 1 noderany
temhaonnt ofblindm tabent 260 éndtioot75l e pemmL ofithe campositieh agent

ei ther  descri bed here or_|later di scovered. One .. .
1§ CAVERSERITZ Y A BF SRR BIcr L A it gpmpositons described
adkd RindihisterRdiBel @nbyirdh®9 bbko-8dmMikidel WHRRA anddeRse are
azal i des. Another preferied antim crobial agen

ar ebetA nefsddsenbancipg indresgingr upyesiirdly ofadn]ating dli vensifying or
p%ti cul.ar. 'ttthe | ong _act i ng ceftiof.ur TheaH#.i ne per.iod
CTORYR AP BHIBPUIGIPRPPS R 87 ApiRE! A s o mprising
agiefhistaiond)f ah etihierdbiad agat &NEdanahal. t he period of

adm ni stration for antimcrobial use. Typically it

wi |1 b vaesineriviare preantimicigbial agepbis ablearpng adivednbeamponent of a

1 Ny S . f d..
N YR F R
| atifeadiidl agent ia selevtel fosra fter anéithicobialcHgsme HedchBedtitgein, and

adm ni stration may be_given at the about the sane tine
a%hqfﬁ@e\?‘%%qnﬁea&%%ﬁ&f@ﬁ?r}be@ihﬁq@& in the sanme syringe

or appj ieald roggwev%ﬂu@ fcﬁ%ﬁg@éaﬁse%yﬂ'&%{%?w%ﬁéi@g%%,?c%c%gous cell,

adm ni stere abou same ti
cwflergemin amranimal comprising the step of administering the adjuvant

compositions or vaccines described herein to an animal suseptable to said disease. The
preparation of a medicament of the type described herein to create a vaccine or kit.

The use of such a preparation of vaccine or kit to vaccinate an animal against disease.



vaccine. In various enbodi nents the tinme period may be
anywhere from about the sane tine, about 1to 2 hours

Wo@er003/049081L0 days with specific periods of w thPCT/E20U003694
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1, 2, 3, , , , 7, hours or about 1, , 3, , , 6, 7, ,

or 10 days being particularly and individually

descri bed and clained herein. One ordinarily skilled

i Nt heA &itcompasihgtHeadpRh@ or PacziRh UyscHbéEldRiASVEdRIS the
length of tinme of admnistration of the antim crobial
Fgamponentyef the Kikhasgither geantimigrpliskageniiir @4 patgenicrgent asdoth
r tQ: : ri b
B i SRS R IS R o e,

| sdetinistered) wigls instrxetionk &% ued thsrebf. abl e azal i des i ncl ude,
but are not Iimted to, 8a: and_9aazali des and

nmi xtures t her eof Detajled Desqrintion of theInyentionie j s an
8a-azal i de, a 9a-azalide i xture thereof.

Exanpl es of suitable 8a-a§§%@gg%§include, but are not

| i m t efb wsed hedens thedetiude 'dYed “an’ refefS. to Bathehd sifigi)ardnd Phhiral

anples of suitahle 9a-azalides include, but are not
Il;f%(”fﬂlf’tg‘ef’&“tttﬂc‘@éaﬂé?gﬁ‘rﬁ'bed in US. Patent Nos.
6, 339, AbkedRbeh, BtdeRfRdjul AR LR frﬂﬁﬁ&ﬁloﬁ{efr@%gﬁ,ggﬁfg to any

unl ess indicated otherwmsSe, refers to any o
aubstapen or mirgurgl df pulpstingesdbaieahindes, incraastsummpyardlyanodatates,

i vt Moo by Aol ralneg FES yRupipamd’
AfinYfe ¢ssPpalided® Mrantighsul ar substance. For exanple, a
capsul ar antigen can be a sol ubl e capsul ar

pol ysaldetienm catigendrav“agtizeyis agensl, ynlessiadicated othebwist, mefers to

t [ i cSe . | n T. J..."Capsul es and
Y et e f i Efie o 1A Bccpelern SRR YRt

ReEg R hubdbr822d/62 del( h8@atkd irdintneAdbuik€ e antigen may be a
"Purification, characterization and i nmmunol ogi cal

UEpBIPptAReS, B ixthe of splstapses, enpasiquiate malssial Gacluding cells, cell

c i . i S . .
R el i (PR B e B M e i vius
TErantphs of Suitxblel anfipeds inddder buttace mun liarited ), apedieia) glycoprotein,

ntibiotic of the cephal osporin types. Al | ..

JERETS @8}?@4& capeyafeds i Rashirde dipppaetossride. tarie virus
ORABEARN! AhbA) att] pdrkiite LOGEPRRLAS BRI deRs inl1ulil fhinimal components
fornul atioR of t%e present 1 nvention nmay var ynt)et en
ald@niantigenyggnet ast but00limgedo, arPmgigenia détgrmifiant, epitapq loepeptide.

f fti.of hyd lorjide,, th ti '
SRS U G L% o RSO BEALE] siiaso. an
CRARSEH thAPbd Rdtive SnAGhBY SipR@seddt i8)) siltBetRidr derived by
composi tion becones too viscous tolzﬁ/“ nge. Additional

irad¢asntiant BN methedolggics fpanibiardo thoseskalleddid havrst r at i on

of th t 1 b 0t.i ftiofur hyvdrochl| or. .S cont ai ne
P U R i for G hds8he e BN RTHeB! i i T SRR e
imgldpiatied edgiowtt &f enRisegdAehel Whichehdlhdk Bhcteria, e.g., M.

hydrochl oride fornul ati ons at a_concentration of 12.5
rft§emplytec protozoa, helminths, viruses, fungi, a cancerous cell or an allergen. Itis a

chemical substance that is sufficiently non-toxic to the host as to be useful for internal
or external administration. Examples of antimicrobial agents are provided and named
in detail below, but the invention also includes any such agent either described here or
later discovered. One particular type of antimicrobial agent is an antibiotic especially

useful as an adjuvant, those are azalides. Another preferred antimicrobial agent are



al so avail able. Were the antibiotic is ceftiofur or a
pharmaceutical |y acceptable salt thereof, a preferred

W@ ensesmosat i on range in a conposition of the | PWBTRIOM03694

is about 1 to about 1000 ng/m, nore preferably about
5 to about 750 ng/m, and sti I nore preferably about
10 to about 100 ng/m . For antibacterials other than
detd lacthms,, in pamt:uibﬂ eeftdafng end mate mrticuban gedondatting ceftiofur. The

antlbacterl [ ] ui val ent n be deter ned by one of
S perjod Otfﬁgm’é‘?{ TaHark aryy; 03 & %“é‘ﬁlé‘&o'a‘ %enfeéfftlfilt%d tQrits
Ip%talcg?ﬁ@fh%l}slarwéf alahﬁﬁlbt‘fatf?)‘ﬁ% l'ngcrblﬂ lcélgr %l be
sodi u free aC| an

salintigistared 1fto Brtmmraalag iferi abeok dwe@phﬁmr nmtm pfmpdnye afi a
this i ve onth nost. preferred.for is the,
S VRt e BT Riitials sdwanci oecdse. Tne more
GRbfeired shibéinanahd bRSadniinis®RioRdbdyleiventtk %dabeﬁﬁﬁ ietime
noted to be maintained at or above about O.
asdhesvasoiae aernponght, eitler imihe narhesyringe of argnlheatdwen afseparate

ins a.ceft

S8 gt fiohl afitefy ik Lol Ak PRudiSE RS g offer copmpapent or

~ ahetihe.OlnZ affigds dmbodimeéits the @isde geflo@ fa BE aﬂm{e@é ﬁf@ﬂn)‘ab@ﬁt the
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| east about four and rmred)refera bly | east about

fsape tigngy abayb & to 2 herh sl fal( days (?‘@tbssp%qlﬁtﬁempr@ds pf; uithircgbout 1,
t f d
b PARIhRRARH S P e Saonfl ety ana

'Iihatvldluslly dxdibethasd bla&nédlh@etiﬂll One salidasilypskillddrig ehedasdduld be
to free bases. Sustained-delivery should be be

shectpepdily| detpripise Shrclenalh ofims of rdministation ofthe ensimisrobiabagent.
for thgsampd8 d@ t!ﬂﬁéss‘i kddsth detr@ﬁg (LG 5 ARCEI oi"t i on

versus tine pro ave ree ti’nct phases (i.e
aummpoumdsa:hanaqenmddaemlga{s)subsphmhutragqntc@hmmngma&ecwhd

concentr tio tl on as.e e ,erm
S i kO Be S e RS B B a0t AP ooy and 9a-
dehlidds hhPhiithres Seftef. PRHIGNAR HeQz AR M ﬁe?gzah@e ;.08 alide or

conposi tions which are sustained delivery as
reemeiture theeadt.nBxamplesefsvitatieS4-tmatidesdncludan but qnmacstémuted to,

Q.. the.c o§J.ti hen'cr Kng ... .
o drach e BT Bt ST B e G RR Y Seatigep ncluce, bue
Geph@llingkdpbl s desthiBe®illB! Patdif Nok /8350688 nd 6,514,945.
corrp05|t|onto be administered is that which w ||

del i vebhetteran tsapsaidarjapidgeagamless mqutedm:l@nwseanersdo agy of the
dahﬁﬁg%ds%uh?y e@cﬁ}‘}q’\éé& fe INELAR %ﬂﬁg G BERGT ﬁléé‘ﬁf og {%‘{ l%//acgenal

sease Wi out “causi
pfapshil&rrﬂapﬁﬂdr hatigatheiliernblioel§ pdeidd 6 ag FoMRLRr pélyﬁ@chande
sel ected are deened to be within the skill of the

A CRRSERY shstanes aﬁ?ﬁ Péammﬁe%am antigenenp be a golyblecapsular
tﬂo%ﬁééhﬁdeafgcﬁﬂﬁl h?m%’lgl%arlt %{gﬁgd I etanfOSMIE ¢ Tnzana,

fformtor int rarru ar neous admni Straticon
chdpi'Capsnigs ahb\lirul@n@ ih thesBABGratib 6F BacteGR/ACknJ bb Uyt Research,

i e th pre ed ranges of about 4.4 -
s R R B dadten saflh “bSiRler i RgeRerCR e, To
tifBmAsiogRbl f16FEE8&XT ¥nd @Fotype-specific capsular polysaccharide of
Pasteurella haemolytica (serotype Al) organisms" J Gen Microbiol, 130:2415-2426
(1984).

The term “ceftiofur” refers to an antimicrobial antibiotic of the cephalosporin

types. All cephalosporins are claimed and described here. The concentration of the

10



conpl etion the dosages as described in US 5,721, 359
and US 6,074, 657 are expressly incorporated by

w0 efosioea8e. The term "concurrent adni ni strati oPCT/IBRGEE3694
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i ndi cated otherw se, refers to the adm nistration of
one conponent of this invention, such as the adjuvant,
within a certain tine period of the other conponent,

&1¢9Ha1@§poh|ﬁ€1n wadeimelatidief the Fp&s@ﬁt ineHikioh siayatatyobet@ted dtout 1
conmponents on the anim be any suitable site

g/.nﬂlj@ 800 mgAnhi Freterably.ifehexample. dan ¢6ﬁthfhéh¥qrﬂ‘ﬁﬂ%¥é4q e
'c%né%nt%%%ﬁﬁ 1S OhF§(§ ngr er: glr'l%%lgérrg% ﬁ%l Pg%m,ﬁ%flgfléj ?or{l%ﬁntratmn is

v@termdmmMG b cbh@om'tmie bl dodRigcdee tasyivger e
from_about to ays wth specific periqds of about
2Addjtional 1nfgrmat10n on thf. dqsggg g%nqggqe ﬁﬁa%ﬁﬁtr&ﬂ?%?f the antibiotic

dc%?&&fhpﬁ?droﬁp&l&qw&ﬁgiﬁérﬁ i8S, PR U S50 vdhﬁbhqg‘ fiereby

nmor e syringes term"co-ad ni’'stra
unt@perateaddiycafeschcohtreinn se, refers to the

uch setint: BaoATae GRERIAOR® et SHPFLERE ohLp o dae/al e
L& Wah%lecm?@ﬁlgtanu@lﬁﬁ@ iR fddI8: yBrHanBacelfgalfy e{c%e[ﬁﬁble salt

adm ni stration of two conponents on t he ani"mal
wberanfy apuéfemed eprrcemteatl@n ragetie acbmpdsitinn sf thatinention is about 1

28 oboilad S BB Spby o SRob BTROR: STtk 85
gﬁb@% bIEcut 10 € AH0UE 10 HighAl. TRY ahSbR RS Rer{th AR MTUE,

, , or 2 hours, preferred , but also specifically
dwiteble lsenceatiation mhgasdhatiaee @rmhat:temally equivalent can beydetgrmined

@ur%ogn ﬂ 1R ?@bgs%x onéﬁbl?sﬁ fhﬁgSSI ble tinme period

'y $hd i Vi y descri bed and

cl ai ﬁB@eﬁl@flﬁ? liga pd@fulllafBbipEE bedlabRYin Beversl fé@ns] sétBiymfselt, HCI
a co-adm nistrationof the two conponents. The
cogerrexidandenpl Herrad all irlsy anddarmmars laimedyere o Forge @urpose of

St¥1{S il¥ntiof) théABst g?&%@éc?for > the 8Ws?a{llﬁl{eaﬁ’éeyac§d1@CFA) The desired

conponent’s nay mni's one
slgvél g esftmfdr hmenalmme]; ah deatl&ﬁﬂséalmcb[ﬁleﬁmbiselo&ﬁ talbeuiaintained
the sane

WO conmponent s in the sane
oAt cgpbIEr H}:‘t @% Hs@a‘e@ OHF”rFén‘%Oé’PH?mLH?% ip¥sTEo8. 3 ynglgylose of
Sﬁl"staﬁﬁngl%ﬂﬁ@dm Rairfdihé & b&SofR Ené{‘ab%ﬂi?ecl'e(/él Gn H‘féﬁﬁ@o‘(ﬁgl sma
here to i nmuni ze a hunman or aninmal. It can inc e a 3
rafagor dlwva abouit(ed pgmlffor atdesshthaceland. préferablyyat leskeaboofoar

e ereL ot CheRb e S e ptin PR Sunaingg gelivery
PG ts: t fcdlﬁﬁarﬁaﬁst & 18%hd Rrdel df sdstym@& HelivatPard g4 S¥ith

areas of the package. There may be one or nore
peavikeadpns bioaeti vecagantai Wh@trls,rﬁeﬂ@lnugaltarﬁq/sqsbumusdm and fkgetbases to

Tthée l:iagé%m o Sgﬁ@ln% ﬁ%bvl?%shou del?esbeI sr]];%&%cal?}g re%rt]c ew Wit the
regulatory definition for the same term that requires that the concentration versus
time profile have three distinct phases (i.e., an increasing concentration phase, a
plateau phase and a concentration depletion phase). While the term sustained-
delivery may encompass the above regulatory definition it is not intended to be
limited to it as compositions which are sustained delivery as defined herein need not
possess the three distinct phases (e.g., the composition may have an increasing

concentration phase and an extended concentration depletion phase).  The amount

11



toxic to |l eukocytes. For exanple, the | eukotoxin can
be a sol uble toxin produced by actively grow ng

wokmsklgosi a (Pasteurella) haenol ytica as taughPCT/IB20éu003694
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literature. See e.g., U S. Pat. No. 5,055, 400;
Canadi an patent application 91000097 and Gentry et
al ., "Neutralizing nonocl onal antibodies to P.

hedeinitlé 6emp@itkaat 1@Xbendifistied)ls Mt whichtWill delixémhd bioattive
crude cul ture supernatants” M crobial Pathogenesis ,

F@e0t4n 30 4WpuntBYIpr 2 dwatiRh iueYide aitherapritic benstiigeerssay ©

t
OEP AR SRR b MR RIL i AR By T
Is@&ﬁfﬂ: hindusts 86 bescdéced die deemad toth@xvithin 'ﬂhﬁslﬁlt ofmhe artisan. For
'sol ubl e _anti unl ess i ndi cated ot herwi se, refers
ki s

teBagiie. ahen lesiigdl an (pedioactize pgent. 1bisiadminigiered 4m unit
Sk ade folln FoSiBlriRb&u %f- Subchihe G MR @st ﬂm?loéoﬂﬂirﬁm about 0.5

ant | en can be a sol uble antigen sh éurln rovvtgh

th) me(tFl 0)0 g ECTFA/kE badptvhizht d)ifl[&ﬂﬁlehmkh)pmferredaradges of about

gl o n%érg(%ggas g&gS 82?6% B{g@té{o‘r)g‘f%fansete @& tg% gftgnt necessary for
16 f‘ ﬁﬁges A des: ey REUSPERI 1,390 ARd US0R 657 are

Pas eure ytica Al", I'nfeétion and I'mmnity.
\éapres§l9 1mma13898ra°4®ﬁce( 1991) The term

"tul at ,_unless, i ndi.cated ot refe to
one o e HedBe utrteh SRSt R Bl el Dt 5, s S he
Md%iHis@atRh o@@ﬁ@&uﬁls&eﬁfoffﬂﬁg fivb@fon! sui@Ads the@dfRamSwilh a
forth above, in rati o of about 90% 4%to about 10%

mmémpfemoci of ;he offier pompanent, suahchs (e \ia)JCIEme Toe siterie

a%?llﬁlﬁfg rtleot?lg ?g@%ﬁp%g;ﬂ%&mﬁ O%&g(? nr&m%# 8?1%6 an& ];srl%ga@etas*ﬂg %{’ route of

addehihibtatdAe TYHichlDy Be Wale@eribé Bi 10l Ry o188 mefa:t;&eiﬁfaemeek
in an anmpbunt of from about 250 to about 750 per nlL
dflug feniaBnp sy daysrimorppecterablgs J4e i el Vauw%bodlments the

tﬂ'ﬁé gé}lo%%%l &ez{nwgm o] Slott }2 ﬂﬁé(ay@ gﬁ@%b%t‘ﬁ‘“oﬁfﬁ ds of about

en or eni c nat erl surt

3,34 6] B8, QforaOtdaysebelnrgpamdujmlyrdemmﬁdl Fheconhpomants may be
An anti m crobi al agent or, conposition of vaccine

e?éijnl}’{}lé‘ﬁfeddﬁan"r’ﬁw‘i@éé‘ﬁr‘? PHOgPS- an azal i de conposition or
vacci nﬁieatgfnlr' V@ idrhistfonP LRR & Thaic ¥ E Bihb AN s RfeR & theed
in such a preparation. The antimcrobial agent or
calnpnisirationrof ofie vaopanest of disiinyemticen dlCh as pmradju@aﬂltawﬁlam a
azaIJde for. in.the prese |nv set forth
01 inggeriod SE iUl PP b MRS POBF- b 54 oy
Ua?inﬁﬁls%tﬂﬁ%f@heq%%ﬁ@bnén%&ﬁi th® BSinRANEhn REAY iseitidTe Jit8 @¥bute of
in the art, including the nmethods described above. For

eadampiS@athnh d'yaically the tiote peripdrof the fwo egmpanents mao'tbeab@hwt the

e for fr ransl| actoni zati.on.reacti
e fng. OF B PG T ARl e Rl RO B Babe
thgvwherlfidie alQifut o1, Bt 125houfsapreRegrel Q btk of shedifially described and

transl actoni zation reaction of the azalide of fornula
| claimedtag aboubk, 2 Beet, Az (7 orB lgurs in the same day, with each possible time

period being particularly and individually described and claimed herein. The time

period may be up to 1 day for a co-administration of the two components. The
components may be administered in one, two, or more syringes or applicators. More

preferably the components may be administered with one or two syringes within an

12



formulae | and can be obtained fromeither a conpound
of formula | or formula wupon equilibration in an

waeuwsou®ssol uti on. Met hods for obtaining the ap@l/iBe040f03694
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formula | are described in International publication

no. WO 98/ 56802. Met hods for obtaining the azalide of
formula are described in U S Patent No. 6,514, 945.
Qdaer MRS prefsablicit abs1R RS dan@ tiadea| THde s o @bAPORSES ek fnfthe

U. S. Patent Nos. 6,054,434 and 6, 339,063 as wel |l as
tsamees diffoarnt geéees-bed in the exanpl es set forth bel ow.

A vacg «f:Pe._ar ' ' . r

any. renaefth ok TRRRERY s O BeL AR PN BEEBRERK olpose,
fiid fo iinunikRtuenah dpahigwl. TPadr inclubd@aid/refer toy AC&itaARerFauysuch a
be prepared by conbining at | east one azalide with at

| it Jt map eeferie iagaskaged seh Ofmatgdals fueiyding,walsjapd ingtsyciions or

0 ol . Loy . .

PRI, ol ol A onB Bt bR kS o b B Sl B R Whcrere
adzédsrd tiespaakegad Thera miayjbehe pr more faokagee that contain or make up any
Al terna&gvel y, a solid (e.g., powder) azalide (e.g., a
cE?l‘Hfé’ﬁﬁ’i tof_either formula | or ) is combined with an
aqueoUph Aich IRRAGNiH', WBRsIIRALALI B INARELE fo atompound
adj uvant conposition, vaccine adjuvant or vacci'ne of

t theicpo Eskonytdsn Fenexaoplaythe I¢ukiotdxar candwetasiolubleddkinipostabed by

ts. F l.e, diti I I, .be .
S asherovioe FEgliie Phveusflalnbobbnposrostlin s lsstie. See
adh UM AN PaONoV 083, 060; Chanddi pakeds SplichtioteIMO0OY 7 HRY Gentry e al.,
contain a conbination of antigens from Pasteurella

niNeutreliziag mepediensh ptibodics k. haamolyticd ghatoxip effinity-purify the
%g@ﬁjfo?%g@lpg gﬁ@{r?egqpe%%ﬁp{r‘sﬁwﬁg Al ?%t% A s”‘i@f;{}fl#en (1991).

Parleakdtbka1€Nig ety used\td HeSriboinadivitedId&kbtox . &uketdsin is
agent or derivative thereof. An, ad%_uvant composi tion,,
vaenaiely wigriaddn in He litesatuiehy offer ideatifiers 3BeROIOXR I RYIQSPKIN.
can al t i j_gen r-eh. der ] .
oo™, Bl AR AR b PR e [ ey
afrbra rage sourdedthhteexistl arcamexigtdp esluble erate. \Fat exangple,dy soluhlet

or vaccine of the present inventiaon

furth
RN <38 bsraesobbleitge ther RTBE Oy Uhp et Fhagmalyisastien than
Ofuf deSTh aﬁ%gpsﬁal%u%fﬁ SchRe %ﬁkcé;gotgasﬂeaﬁd Hbur@hiddd&. See e.g.

conposition. "Particularly, e one or nore
aRe¢ggixerdriMolécslas Shelias ofl S§al arb erdigpey b paeplicAngges tof Rastavfrella

sodi bisul,fite, sodiumsulfjte [

e o et iop SR i VA o N80 e ppedoathy de
sul f oxyh&ein “bﬂaﬂ%ﬁ{y@ih@, s findRAsH BBl Be, 36fe to 9a-azalide
acetyl cystei ne, cysfeine, nonothioglycerol,

t Xk pomposidorenntpining (ayiercmixgura of epmpawndspicfarmulae I and I,

g f'g,atgﬂ :ag %ﬁq %%ﬁ %{lot\’%gllé% ?%@fo&?éé{]u@ gb%;—}-dzl}%;gé gﬁ autst gp%nie 4%, respectively;

bt) W agdr£shd T of ¥ Bbie@Rls pread iy @0 gkt Rioh Gf @ehthbout 0.2
propyl gallate, al pha-tocopherol, and m xtures

t tst abonb}-8 npaeliner il the, coptpesitiag apf (e or more water-
anti oxi da tS 1 Qgl
et AR FenksSor AR h M Horm 48PS B &hout 750 me per mL
of the composition.
The term “vaccine”, unless indicated otherwise, refers to any preparation of
antigen or immunogenic material suitable for the stimulation of active immunity in

animals or humans. An antimicrobial agent or composition of vaccine adjuvant and in
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nonot hi ogl ycerol is present in an anount of from about
4 ng/mL to about 6 ng/nL of the conposition. The

w@eljoswegsl conposi tion, vacci ne adjuvant or vackCTEB2004/003694
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the present invention may further conprise one or nore
preservatives in an anount of from about 0.01 to about
10 ng per nlL of the conposition. Exanples of suitable
I%Eﬁﬁﬁfai" At 474Bde ¢dMEpodHRN OB VAcceQdfi@hntlof MetpRébehidnyention may be

benzal koni um chl ori de, benzet honi um chl ori de, benzoic
asgddin Sb@rﬁzgfﬁpaiﬂ%hol met hyl par aben, et hyl paraben,

BRSSO A VR o ERbar o

skdllde férrust ietha ptesert i@veRli6 A5 6t f@th AOSE MG Hef cotmercially
preservative w ||l depend upon_ the antigen. For

axailaplecor prapared dy Asing gegpnicchgmiqal seagiions and tgrhnigues faewn in the
ta.l&eﬁllcﬂﬁ tl‘?esrﬁéﬁﬂ@&é dé@cﬁﬁ%ﬁlago&e F%ij lér I?ﬁe &ghﬁ&rf{)rmula I as
cohp05| on, ad] GUant “or vaccrne o

BEEBRN hbomv&ntbe didimm)frcfm & trheslactomigation feaauimmfdhd azalidd of
non-anti m crobjal agent adjuyvant ‘%\Pg artl cul ar non

aerniha Erasiseifiorth ARo Yoo Aleeruiss, He agel] it B fogped from a
HBNARN S, 00 EAEPBY it a2l BORALAT @&t&}fég A8 bAlide of

|nc u hose known 1n e art uvant
dommpda Itand Al cih bbtmbtaumrdefmm extherrmyorhpounimf forstuda leat farsnula I1

part of a vaccine fornulatio | C . option

BB SRHIHIGTR o Aapan Sl e gk PR Rl e aiide o
3N ATre QORPBS] 1l IRRrfAfioAd] %ulblfb‘é%ﬁ S WG%/%goz Methods for
admnistered in addition to, i.e., separately

\obtamm@the\nmmlh ot"rﬁynmtatli[ @malleisoylbed)mléﬁnP@tﬁnt Nl @;&mgﬁw Other

b h
SosE Rennerape eflioRE e R ATl RS SRR
561339r06§ fa§ il @8thetnhRY dedBriBEDRI th ex@@fMs s811@drth IIjelow

partl cul ar the azalide acts as an adjuvant or provides
an ad jAJVQKﬁIne@f fh@drrresent igventien may bg peapated iy pak gieans known in the

g?ﬁqleﬁﬁl\}\ﬁ? géﬁ‘lfe o q%&@{a é‘oﬂﬁ) Hl%ﬁﬂr'p(iie 1 BIYG" ?a{t cﬁﬂrlg,ta Vaccme may

I Mmune response

Beprépdied b3RbmbOHROSI1édsDohe av At vvi&l zﬁ(lba!swcﬁfetanﬁgen\/aabﬁlaﬁl get
of the present invention nmay be used to prevent,

s hereing S s A R P cdigd Berrighies sconsttuted
tRﬁ g&gﬂ dhe 20014 soﬁltl?ﬁ‘g&tt%%‘ﬁy an dewant sb@'g)fr?(!éhﬁr QG rNively,

nistration o erapeuti ca ctive
arwlid (. of pdwier)adplided(alg., acompsurtd afeither fuamda her Hois téwebined
n or ani mal susept ab{e to the disease. According

h un
tBith FeAGUARHS AALERA SofYtign K, ong dHYAECiBgent may be any

path o%pé(ﬁu\aaﬂ?wmﬁcﬁﬁiokidifa@&ne deflva@l%r VedcBinb §FlthE Present invention
bacteria, protozoa, hel mnt viruses and fungi.

Dhaycfaghe qontaamddaioaa]%aste-dexemph phlitogeantigensgaajtte

areits For SmiEE A aiy S Sp Doy L B RYBIS vALeeof the
RASSeRUNRInkiBR hivy cEMaR! Atoafbiftion of antigens from Pasteurella multocida,

Haemophilus somni, Clostridial species, Mycoplasma species, Bovine Respiratory

Syncytial Virus, Bovine Viral Diarrhea Virus, and/or Bovine Parainfluenza Type 3
virus, or any other infectious agent or derivative thereof. An adjuvant composition,
vaccine adjuvant or vaccine of the present invention can also contain antigen(s) related

to, derived from, or identical to, an antigen from a cancer cell or an allergen.
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anapl asnosi s, and infectious keratinitis. Thus, the
adj uvant conpositions and vacci ne adjuvants of the

WO pwsenido8n can be used to prevent or treat, i NPET/IBA04003694
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bovi ne respiratory di sease, swine respiratory disease,
pneunoni a, pasteurellosis, coccidiosis, anaplasnosis,
and infectious keratinitis. According to the
I nventTheRdjulvire compeatic) yacdld adf¥ntae vadtind offtlee sent invention
cancerous cell in the art, According to the invention,
{IRRY farth@rcgmnﬁﬁe@neﬂé mOHy antioxidegis PresaRim 2R AP of from aprat

u C
ER R e pRERP D P Y B oA AR E SO Bbre
atndoxi@ahtdw gelectadfiromltise sroah c@msti@g of siomuasbleﬂﬁteamdimh sulfite,

donesti ¢ _ani mal s _i_ncl udi n but not limted. t

and
sadinmenetabisultite, sodpwe fhiosulfatgesodiyntcsmaldgiie syl 07%&% L-ascorbic
gﬂse Xﬁ{&ﬂ)l@ﬁ&*@ Lifie| st@ﬁ@ SHothib %éﬁnﬁu é]_ﬁ%lhc acid,
sl t : vac i ne a uvan or vac
ttlmelablm/am |tlmnureard1tbﬂ>tl&b1scﬂ mﬁmd:rytbrenobglatathe tscertyl

R R R RO BRI e sl ec
taEi\ﬂeg[fo rgailﬁ’[e BABLEYheiE B ik dutes Afer&tO MRS PABEH B tlaa one

ent to e protected or treated. Thus, as wol
hma manel et psiaoks ipmomehioglysédl. In anotteh particular fanbcaidpcmant

RTB BT P Pyl IR Rom SR PRl Ao 6 mefmLof

apd SBdhpostiey. di ffer fromthe adjuvant conposition,
vacci ne adjuvant or vaccine of the invention used for
t he prideadiuvan compesider, rfmnecﬁdmvamgaccmeeofébﬁ Present invention

AR sP B A Y S P R o St o

SBBGUDANE ptsnL. bhthe doMeekiddn. ERALSIES 6 aaltablé pRk&RAtives include,
16i ntravagi nal, or rectal routes. For _ adm nistration

thyt agnpt limited forkengalkeniwachlpsidehenzethamiye chloride denzoic acid,
A A AT 5P 5 B SRR R, soium

denpoatd, phenol, aRbhmiixtoieh dietepf. Ab woaldlj hewmdérstoodppsnd ofskill in the
VaCCI ne S'gd uvant or vaccine.is féec%cgd .
i35 g RseRfeAr pOsenceRfaRressbdys W depamt troR iR aidisgn. Foyyr

e f
R RO o ankiglreta LIV Phckid ol QDR prRl i would be added.
i ncr e diesdjuypvapoipysition wheriresadjwiantar yaddiresofdhe present invention

T tyBhe Seimiine an Sifnal honrabl B ERRRR P plling upartcular
3% Whtimictotlidlahd ﬁmuimldwadjﬁbanlt NExGRSed dmmme/ndmnﬁd@@mal and

ani mal suseptable to the 'di sease caused by the

pentegids adjwagunincluda tnse sugvcimithe aior  al | er gen. As

ther aptb i BT GaR ol B ibenich ey b odifisine bartor

detéahdfor@dlagsh, wWhicSiapyptibasky ERsdis an kitiii@hbadjvabe
consi dered are the sane as those
Alternatively, an adjuvant composition of the invention may be administered in

addition to, i.e., separately, a vaccine, which may optionally contain an “additional
adjuvant” being an adjuvant other than the adjuvant composition of the invention.
Regardless of mode of administration, the antimicrobial agent and in particular the

azalide acts as an adjuvant or provides an adjuvant effect, i.e., elicits an enhanced,
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outlined bel ow for determ ning proper dosages. For
exanpl e, a therapeutically effective anbunt can be

wo e@diokpsdet ermi ned by testing a variety of adpCwEB204/003694
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conpositions or vaccine preparations made in

accordance with this invention in cattle and sel ecting
the conposition or vaccine preparation that induced
iiBrREREd, YiplvBrd®y SIbadlated, i dedrdifleddibihdrivise Ficilitesd Bhmofie response to
cattle wﬁen chal l enged with M (P.) haenolytica. A
wa@esgiiges. i nduced i mmunity can be neasured by resistance

to experinent al iy tef | C . :
absendbe i ipeampR iRl apb ity e R RS Rl imyention
$had e, uséEBUREVeaNoAfcaCdisgak&lif hin¥ drakimdls edused by a pathogenic
characteristic lung | esions as is known to those. in
RNt o ¢ancergys qedl) pranalersan bx theadapristzation of & therapeutically

SR Sl OG0 gl s 36y GRS, gl o

Isasepebld tastia diggagent i m crobi al s woul d not need as great

an anount as antibiotics that have shorter halflives

or ar d\jcaulingfgihsinventignfhe pathegraic Agent Ay e apY Pahggsiagent

i Tablh: i - o s
ted, Badi¥itd, SRYoAASRIBMIRN irdsBE SldBhgi, D

tn:iarr%dégg%ﬁteﬁﬁrlrloﬁﬁﬁt of asuﬁgaé?%vant to be ussed andgli téseases

fin enjraiscpusll bydncnpagiagatic egentsinalude, bitsre nptlgdited to, bovine

el sewhere in this docunent. By way of. ex | e onl nd.
TFPIBEY STe S REC AR S b S HBOTA P20 e B e RRFE oS,
Ja8388SosiOindOiNR MR KefikinAiR ! THIIsChO RijaVant 8Apdsitfons BAcvaccine
provi ded here. Particularly, the azali de adj uvant
adiwvensts pf ba irvientieroean e uaezj] topeavent axtigsaty éater alia, bovine respiratory
cpadm ni stered or caoncur reentolr%/lal adsngunilﬁ)tfgr%gc'df‘nig in
FET% BV RP TP Y TS B U M RS UL P B O H 8 ages
raaRyslhdmibsts] M0 iafetiduskeMdin@isof the equilibrium m xture
of conpounds per kg of body wei ght (ng/kg) to about 20
my/ kg.Acgprdingfarthe iatiensionsthe eancerppaesllmanbe suipesseiicrpgerous
Qr i.ne r .
SN EFF AR (SEUtRT e N6, (OIRNE WA affrgen known in
dasages ranging fromabout 1 ng/kg to about 10 ny/ kg.

Even nore particularly, the adjuvant conposition or

vacci n@%’é}‘lﬁ(@@rﬁ’?@%@@h FRACRY aélldﬂ'ﬁaﬁ‘i U Varcles ¢fithe invention can be
I Lo ) e .

SRRSO AT 1 ey UL L dooRaRl

Gafitdonkestic ansmals oicludingamitinbt kirnited toherttle, Hoyses; shieep) sawihey goats,

PG, 5o, 038 o U TEld eah derinegt ne Sl

%ﬁ?eﬁtie&%@&ﬁ@&dﬂvaﬁm vaBaRd b thnv¥ntfbRTah b 8o Ligedltd Brotect or
"Definitions" section under "Ceftiofur.” Ceftiofur Is

areathuridgisotisovaukdhbe urslerstonid balone of skil ar the e, theatdjuvapt ns

and cry.stal s; such for exa he. sodi |t
paeelipb Ardler Bk S e Gt TRLE i RI06 U Btbrentaged on
afie Patfehy®RIprott @&l eaiediello THUY bs Wokid be TGerktosWbR6id dT@kill in

formis a particularly suitable form of _ )
the art, an adjuvant composition, vaccine adjuvant or vaccine of the invention used for

the protection or treatment of animals may differ from the adjuvant composition,
vaccine adjuvant or vaccine of the invention used for the protection or treatment of
humans.

The adjuvant composition, vaccine adjuvant or vaccine may be administered

through oral, intramuscular, intravenous, subcutaneous, intra-ocular, parenteral, topical,
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the drug to act as an adjuvant because of its
properties, including a long half |ife. Several nanes

waeashaosul a for ceftiofur are provided. The sSPCTIDR2004003694
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of ceftiofur hydrochloride is as follows: 1IC - OHN
OCH This conmpound is a crystalline hydrochloride salt
of 7-[2-(2-am no-1, 3-thiazol -

4ntidvhgidaleit I’Gawﬂomem)oa@mt@mnd@dn #-chftlelswide ¥t stBériomebtid
hi omet hyl ] - 3-cephem 4- carboxyli¢c acid. This

EBisha. Srrsliuvant opositipes %dﬁﬁé@ﬁﬂmm@nt@mbwnméwred in feed

5 Dl s A {Ech Eabd e parliffack) ARG Lohibg BRFE v OB
hOR0ant\wh vadtiess hggoaddyinirannescplar] gtistaveyoustf @rsebaganedusty.
structure of ceftiofur free acid js_Formula as

f ol | 09T Peposes of thiginyentiona theapeyticelly affeeHye ameb sihy

[ ref

o HiEh BiabBg, BB ardly Mtk e orErvise
Macilitd¥es Mirﬁlﬁﬁﬁﬁnesmbé toshedtign. Sapicnlatlyodthepearticelly effective

AEI B SO T BFees SOERE ARG Sosghbtifsp th discas

t
T SIS LA bt

diyrogk of skl én th&“larisaathorrapsmcalﬂy ¢ffectivearapunt wiill vany ead b¢ y

recogni ze that varia |on in _dosages.and | epqgth of
PR P sarbegbitm e gqaﬁ’sﬂow R e S s ee

%ﬂﬂnﬁ@ Belolyl f@f‘d&émﬁﬁlﬁ% §fb? I Ber dxafiplesd thekdpsutically

i ndi vi dual response he a guvant conposi ti ons and

wﬁf@@tnwouah@antméeqsﬁb/tdp@umaﬁd vigséngd vaghi ofiadivvanti on
%gaéfe)ls} 101}[31 C{rs\’%c?%% §;§aa?£{%%§' magé) ﬁlaa%gogdg%%lvaglbtﬁis?mehﬁgn in cattle

oresal ran

tahe kelp@inigitedddnyposiiibs of vaceme gfﬁp’aﬁlﬁbﬂ that hﬁﬁcddaﬁlﬁﬁm&y id &
| arger doses may be e wi t hout causi n

Eatistiqally §1ga€10émtf®etb§r o ES v chillaneedwi %?@3 hepepdwica. A
qfa@mﬁé fntificed 1%&191%% i O HENEER lby%@téncg P &Derimental challenge

reflected by decreased or absence of mortality, absence of, or minimal clinical signs,

reduction or complete elimination of characteristic lung lesions as is known to those in
the art.

Typically the dosages and amounts of antimicrobial agents to be used can be
determined by one ordinarily skilled in the art. More potent and longer lasting
antimicrobials would not need as great an amount as antibiotics that have shorter half-
lives or are less potent. To guide the user here we provide included Tables with typical
dosages and interval times. The amount of such adjuvant to be used and its frequency
of administration is also described elsewhere in this document. By way of example
only and without limiting this invention specific recommended dosages for one type of
antimicrobial, azalides are provided here.

Particularly, the azalide adjuvant composition or vaccine adjuvant, whether co-
administered or concurrently administered, and in particular Draxxin® may be
administered in dosages ranging from about 0.01 mg of the equilibrium mixture of

compounds per kg of body weight (mg/kg) to about 20 mg/kg. More particularly, the
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for adm nistration throughout the day. A booster dose
is believed desirabl e whenever subsequent stress or

wexpesuoel i s |ikely. The node of adm ni strati oPCDIB2064003694
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adj uvant conpositions or vacci ne adjuvants, whether
co-adm ni stered or concurrently adm ni stered, may be
any suitable route which delivers the adjuvant

CANPasH don@asitiondedteine adjuaa) whalieceddatinisionea of eqidtitrantly
adm nj stered, to_the host. Subcutapequs adm nistration

crdmigiierrds % be admisystored indletages raneinefse ey | ing/kg to about 10

] ; [ J LA .
T e
| do-adsnihistelsd armdesusicatyladiatsterdi areradauitieted e dd9ages rhsging

not Ijmted to the specific details of the Exanples
pﬁf‘éﬂ}iab‘@ﬂ 1§é|%&@<g@mr§0@g%&ci ne preparations and

treat iSruf | ibi | MR
el G o el SR T oficul B MBS o the purposes
adeacritel limthis denfkntz dt is listad in Talda8,Yeldw) amahiniogenplaees herein,

used, a . nodel antigen in these. studjes.. Thi tigen,
eseridb g Pl defled b eiitiors e ian pndes PERHPER.
VeLrabfuPls dnthabiBliO MACisAvaifable iR Ga&is shif ﬁﬁlm@%n@crﬁ}ﬁg@,t du¥f as for

control. Vaccine efficacy was eval uated by serol ogy
agxamiple thérsidiwn galt, hiyddochlonde fvrmand a dwigacingersibn described as a

5 S e PR AR P P SRl of
Gab ¥as t¥R6tQs S8 bealafl bBASKCbfaR phepéitiRg, ihadian hilddulr life.

titers to | eukotoxin. Treatnent study groups are shown
i n Tab¥everal naraes and|forgadefon eeftiptyr m@w&ﬁ- 'JSWCSUB@WC of

Tr eat e .animal s G oup Vacci ne Vol une
AR N ar RS BB 2 T © % 0 03 e et (r)
vaccine 2m C 10 TO3 One Shot antigen reconstituted in
2m C 10 sterile water TO4 One Shot antigen
reconstituted in 5.3 m C 10 tul athfonycin This study
was designed to eval uate the adj uvagtoproperti es_of
the 9a-azalide tulathromycin hy_r clomg—thes-ad) Jvant
in a commer ci 3P WAnahei i a hae"nﬁi i vaccife (@ne
Shot(r)) with tulathr S+ O NH "8

4N

OCH,

This compound is a crystalline hydrochloride salt of 7-[2~(2-amino-1,3-thiazol-
4-y1)-2-methoxyimino)acetamido]-3-[(fur-2-ylcarbonyl)thiomethyl]-3-cephem-4-
carboxylic acid. This cephalosporin free acid compound is known by the generic
name, ceftiofur. Its preparation is described in U.S. Patent No. 4,902,683, Amin et al.,
20 February 1990, which is hereby incorporated by reference.

The structure of ceftiofur free acid is Formula II as follows:

i
C—OH
el
 rc—c—iH s
Way

OCH3
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Each ani mal was injected subcutaneously on the |eft
side of the neck on Day 0. A 2-m dose of saline

W o0aniwe1 was adni ni stered to each ani mal i n TELT/IE206/003694
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Shot (r) Mannhei mi a (Pasteurella) haenvolytica

Bact eri n- Toxoi d was reconstituted in One Shot(r)
adj uvant and adm ni stered to the T02 cal ves. The
vacci ne was reconstituted using sterile water and
adm nistered to TO3 ani mals. One Shot (r) Mannhei m a
(Pasteurel la) haenol ytica Bacterin-Toxoid was

0T i AN du 08 gTRoe ek lns
\iedoriBed B nferiitiohal Piiblicakiah NoOWIE D4/2080S, pisttidhdiETs Sy oba,

reconstitute the vaccine and was adm ni stered to each
&uton ef #l., which isBerebymsarperated Rydelgringal s were al | ocat ed

to tr X N i Z > i
e
tcoh@ii@niypidminsctrat, oy beadihdstatdcdntinboushe isteradstently or as a
Serol ogy data s.summari Zzed Qy tinme-point. Alo

sghsdass nhiase HF@M H{mmmﬁé@ﬁ_ﬁmc?@agq ‘et yariafiors 3n deseees
354 g 0B i 0B P AAAEEB], bl conditiono
alie sibjeretstingteatanl; iteindividuabrespogusé toi thaadjuaakComdsitions and
treatnment, effect or interaction.effect between
PGSR B PHE 1 iR TLORE g b ggances, dosage
h&JraRb vk &R TR (?)f tg&S a@?&sndtraﬂggs R BE thefdpButRilY eftsdtive,

of significance (P< ) was used to assesS
strhalkeiis piherdasel still dargeradoses 0&pbaanplpyidrvithauheavsinglagy hamful

each of the. val ues re al so.cal.cul.ated. For
Rieremme S Bl oot Bits BTl Sl g mat doses
ttbRmiRkRitionRhRuSiRiue tHeEHaESAfHo@m:ﬂ @36 s rlevaxieBsif®R Whadkver
the In(titer val ues+l). anpl e 2 Post -vacci nation

subssreyy stos onex@ature fsdikiebt ke modnel adernisiatigaraf the adjuvant
g%ﬁpBﬁ{ic?r% o?fVSSCEneV@ﬁRJaH?t\bﬁéﬁh& §8-%d£%ﬁ{t&e3 or Edn@tir&netly) -
0 I Na on

oW ng vacc he anti -1 eukot oxi n nean
adhditiseied) exebe any snfgatdé rdugGviiSe delVersfthe adjevanatompdSiionsn
ant i body responses of cattle to iron-regul ated outer
iPHIcA e BN SSTRG OffonpyEandl A istersd i fiFtiost S poutapggus
I AR . NRRA . . : . )
si gni ? %aélg[r{?}’ly [ n%:sggéé%n;@ ‘%13 &%gsydagﬂ ?rﬁékgé%% él%%gg%id TO4
conparis following Examples fisthaniblusteateathe ecnposifivexs and methods of the

th hout. t he. st ud P<0.05)., On Da 14. and L.
oA PRI s 8 R e R e eentigy ertiop st Henifeft g the
gshgé?ﬁé détmﬁrbffulk%@mﬁﬂes@&i&é%%l&é)- Al t hough the nean

tibody levels remmained higher in TO4 conpared to T02

for the rest of the study, tEsampleflerence between the

two groups decreased. The | evel of anti-I|eukotoxin
e LTINS ARA UREISNS ati vel y unchanged

An expired, commercial Mannheimia haemolytica vaccine (One Shot®,

commercially available from Pfizer, Inc., New York) antigen was used as a model
antigen in these studies. This antigen was reconstituted using One Shot® adjuvant,
sterile water or tulathromycin. Saline was used as a negative control. Vaccine
efficacy was evaluated by serology and by challenge with a virulent isolate of M.

haemolytica. Forty beef calves weighing an average of 478 pounds on Day ~1 were
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during the study. The antibody levels in TO3 were not
significantly different fromthe TA I|evels on any of

wo b@ssaopl e days (P>0.05). Anti-whole cell antpP@DiB2064/003694
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were also nonitored (Table 3 and Figure 2). On Days 7

and 14, the TO2 and TO4 nean anti-whole cell antibody
levels in ng of 1gG were significantly greater
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ant1body titer for each treatnent group. Ireatnent
Study Day Goup O 7 14 21 28 TA 0.149 0.154 0. 164
Ol atugly 2w8s 'EBQig@E:dl.ZG ¢aBeg" ti@. 5djpvamd. FoperGeHdf the3Da-azalide
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%@ﬁﬁ§@ﬂe@lﬁt®§hﬁth&hﬁﬂirém§@ﬁt l'y different (P<0.05)
Exanpl e Post - Chal | enge Cl i nical Observations

Each animal was injected subcutaneously on the left side of the neck on Day O.
A 2-ml dose of saline solution was administered to each animal in TO1. One Shot®
Mannheimia (Pasteurella) haemolytica Bacterin-Toxoid was reconstituted in One
Shot® adjuvant and administered to the TO2 calves. The vaccine was reconstituted
using sterile water and administered to TO3 animals. One Shot®Mannheimia
(Pasteurella) haemolytica Bacterin-Toxoid was reconstituted in tulathromycin. The
mean body weight of the calves in T04 on Day -1 was 471.1 pounds. A volume of 5.3
ml of tulathromycin was used per dose to reconstitute the vaccine and was
administered to each calf in T04.

For these studies animals were allocated to treatments per a randomized
complete block design. The blocking factor was based upon leukotoxin serology
titers obtained prior to the start of the study. Serology data was summarized by
time-point. A log transformation {In (n+1)} was applied to titer values prior to
analysis. Linear combinations of the parameter estimates were used in a priori

contrasts after testing for either a significant (P<0.05) treatment effect or interaction

effect between time-point and treatment. Comparisons were made between
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For the vaccination challenge, 5 m of a virulent
culture of M haenolytica (Cklahoma State strain) was

wa@eivsni®ser ed by transthoracic injection into PORIB2@N03694
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and |l eft caudal |ung | obes of each calf (10 m of
culture per calf) on Day 34 of the study. The inocul um
contained approximately 5.6 X 108 CFU/ m . d i ni cal

e Mé@g Qin&‘e—é’aigﬂ\{e}rﬁe f@%s Fe%ﬁﬁé’f fEhifiEarice (glgt@.ﬁgse RES used to

on Day 33 and once daily for the duration o
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summari zed in Table 4. The nean percentages were not
different in the groups fm_fude al t hough T04 was

:l;1e | owest.. (P>0D.05). The percentage of days with
_W@M scores of >0 was significantly less
IS3rut 4anVit1 @ik ofki ah&bdvdst Welehmofithied led Wascifdish. @8 -Table 2;
22Table 4. . Least squares nean percentage of

gagire dhdlollewiye vaesisatigntthe antlepkotexin nagap eatibgglydgvel in ng of IgG
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Sherdbrife SrotdB b PafrehBilO hd&AolfAcabA LIV Tiveans] Iiménopathol Vol.
colum wth different, superscripts are significantly
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di7s pr Ehr110 O193)). sigmbcsthininseresdnbaddasof’ mypgh T02 “and TO4
QR e ROntlf G =B AHRL A RUER ARG TP LOOPE O Days
ddeartdo2 h uherditdr medne armi-lehkgyexia santibodisuvereofigmifiedntlg iggher than
adm ni stratiqn; t its lung |esio ata was, exc] uded
b p oD« Atbustome ifen oo (e renacd Bt To4
%&P%%d% PoY BtUhé &t oF ANEERAPNBE TR RUbetWBS the two groups
necropsied and its lung data was anal yzed al ong with

tdeercakztia Thedrvdlvé aptiHerkotimantibodith én d0heyas miatively unchanged

S35 s A, e GRBEEE IS TS FERTRRl JFR¥RCrom e
CROTAYRF o dyibf titesamPR da9b (A¥D.09. TO3 had increased

| esions. Table 5. Least squares nean of percentage of
| ung |Asfi-whele cell antibodies were also monitored (Table 3 and Figure 2). On

Days 7 and 14, the T02 and T04 mean anti-whole cell antibody levels in ng of IgG
were significantly greater compared to TO1 (P<0.05). The mean antibody levels for
TO04 remained significantly higher than the TOl means for the rest of the study
(P<0.05). On days 14 and 21, the T04 mean antibody levels were significantly higher
than those from T02 (P<0.05). As observed with the anti-leukotoxin antibody levels,
the difference between the TO2 and T04 whole cell antibody levels decreased during
the rest of the study. The mean antibody levels in TO1 increased slightly during the
study. The whole cell antibody levels in TO3 were not significantly different from the
TO1 levels on any of the sample days (£>0.05).

Table 2. Anti-leukotoxin geometric mean antibody titer for each treatment

group.
Treatment Study Day
Group 0 7 ' 14 21 28
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Treat ment Least Squares Mean Range of Lung G oup Il
Per centage Lung Lesions Lesion Percentage T 9 12.8
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10 9.1 2.5-31.5 Following challenge, animals in al
groups showed typical synptons of respiratory disease.
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effectively replace the adjuvant iln One Shot
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ntlil g lLat I'\ar aL.o ahe r-nrmnl an ot Andc novuaoc. A ol
" I3 1408 "’d“ ' T aand o1 [ kA
reﬁénds tQ)lASQtI ul ﬁl%l ugt ar@tli nd u@s?tz%adi ly, ﬁ'z‘fgds

hea@yl oW, eiBgger sp.36dtowns | |()t5t6ble Ihtergesi? I n 0.524%

surroundings. 3!= Severe ! Recunbent or shows ittle or

no T8spdns@iso $ti Fat2" or] sOARAS/ npved- IRt h 0.208°

AT Tigg CUTITYp (5T el oJ@UT ¢ De BgThani Zgdighor Numapge7®

reasons. Respiratory effort 0 = Nornnl Respilrati ons

ar eMehed inawohmeh witls diffetdno smcrscnptd lafefsngnutﬁdantly) dffeeena(P<).05)
di stance of approximtely 10 feetf). 1 Slight.
Respirations are deep and abdom' nal (easy to

$28t-@halRnsH SliRBAOHRErvARM0Xi mately feet).

For the vaccination challenge, 5 ml of a virulent culture of M. haemolytica

(Oklahoma State strain) was administered by transthoracic injection into the right and
left candal lung lobes of each calf (10 ml of culture per calf) on Day 34 of the study.
The inoculum contained approximately 5.6 X 10® CFU/ml.

Clinical scores (Appendix 2) were assessed prior to challenge on Day 33 and
once daily for the duration of the study. These scores reflecied an assessment of
attitude and respiratory effort. The least squares mean percentage of post-challenge
days with at least one clinical score >0 for each of the assessments is summarized in
Table 4. The mean percentages were not different in the groups for attitude although
TO04 was the lowest. (P>0.05). The percentage of days with respiratory effort scores of
>0 was significantly less in T04 when compared with the other groups (P<0.05).
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2 = Marked. Respirations are |abored and entirely
abdom nal. 3 = Severe. Respirations are very | abored

w@eoodtagesd grunts during breathing. Animal shoRdTIB2604/003694
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illustrated by Exanples 1-4, TO4 was as good if not

better than TO2 as exhibited by higher antibody
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to the water. The resulting m xture was agitated until
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T02 10 10.0 4.6-32.8
TO3 10 212 8.8-61.8
T04 10 9.1 2.5-31.5

Following challenge, animals in all groups showed typical symptoms of respiratory
disease. The groups receiving complete vaccine or antigen plus tulathromycin had
fewer lung lesions compared to the control group. The group receiving just the

antigen without adjuvant had increased lung lesions compared with the other groups.
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appeared conplete. The pH of the resulting solution
was adjusted to 7.0 0.3 by adding a total of 0.25 kg

wo@Roososoent r at ed hydrochl oric acid (NF/ Ph. EurpPChIBEdA&)003694

10

in multiple portions. Equilibration of conpound | and
compound was achi eved at el evated tenperature. The
tenperature of the solution was raised to 60 3 C
viilahrohgeln apeaced wadfedcyively eplece theheljsaht/id Ofe \¥4St® vaccine,
held at 60 + 3. .C for approximately 120 mnutes. At the
élqalomtrattwgéhf'pebth fyneson af fubatpontysipound | to
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cofrpounds | and |persomn Fnté@ﬁ?fo@PquéWre@@@jsﬁ‘gStWh reluctantly
propyl ene gl ycol peranﬂhﬁste‘aflﬂyt RdsHOAPOW] dtdoBls, slﬁmq hHE nﬁérestm
nonot hi ogl ycerol |per nL of t he conposi tion, and )
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cofrposi tion. The Qmoé‘btR&ﬂmmogshe&ﬁft@orEBEﬁb&'éktgst%nuh or
me¢ron MIIipore Mlllgard ore Cor por at i on,

Bi |l erica, Massa¢husém %mommthﬁf@ukx | Animal should be euthanized

stai nl ess steel fecqyVhiifadedMsomnd hel d for
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by|(filtering it through redundant 0.2 mcron MIIipore
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wa$ m nutes. 20 nm chl orobutyT rubber Stoppers coated
wi th Dai kyo Fl uono Resin-D (Dai kyo Sei ko, Tokyo

Japam)y—were uepylugendl ed—by demng and—sterTttzed by
noi st - heat autoclaving for 60 mnutes at 124 C. Each
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As Slustrated by Examples 1-4, T04 was as good if not better than TO2 as exhibited
by higher antibody production, better attitude and respiratory effect, and fewer lung
lesions - all of which are indicators of an immune response to an antigen. Further
confirmation of adjuvant properties of tulathromycin is illustrated by comparing T04

results against TO3 results. Still further confirmation can be found in TO1and T03
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with 20.6 nL of the resulting conposition. Each vial
contained 2.06 g of an equilibrated m xture of
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10

15

20

25

30

nitrogen and the vials were sealed with the stoppers

and appropriate alum num overseal s (Hel voet Pharma,
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I V 6-8 sodi um aqueous Procai ne 25,000 | U kg EVI 24

peidediolthé splwgion was 100.0 kg. The formulation was agitated until dissolution of

the mixture of compound I, compound II, and the one or more impurities appeared
complete. Agitation was continued for approximately one hour after dissolution
appeared complete. The pH of the resulting solution was adjusted to 7.0 = 0.3 by
adding a total of 0.25 kg of concentrated hydrochloric acid (NF/Ph. Eur. grade) in
multiple portions. Equilibration of compound I and compound II was achieved at
elevated temperature. The temperature of the solution was raised to 60 & 3 °C which
took approximately 15 minutes. The solution was held at 60 % 3 °C for approximately
120 minutes. At the end of this period, the ratio of compound I to compound II was
approximately 90:10 as determined by HPLC. The solution was then cooled to
approximately 25 °C which took approximately 45 minutes. 500 kg of propylene
glycol (USP/Ph. Eur. grade) was added to the solution and dispersed. Nitrogen
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Benzat hi ne 40,000 U kg IM72 penicillin Penicillin V
10 ng/ kg Oral 6-8 Cloxacillin, 15-25 ng/kg Oral 6-8

wale@box®mei | | ing, methicillin, oxacilling Anpi cPCT/iIB2004/003694
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sodi um 10-20 ng/ kg HVI V 6-8 Ampicillin 10-20 ng/kg
Oral 8 (hetacilling) Amoxicillin 10-20 ng/ kg Oral 8-12
Amoxicillin 10 ng/kg IM(SC 12 Anoxicillin ng/ kg EVI

ARTITNBud gtddeowaa MABBI ehrblighthd Soldfbr Ity kg bivhdmbthioglycerol (NF
trihydrate Pivanmpicillin 2 ng/kgI:] Oral 12 )
@sadswaeaddes! n thg soliigkandcdispersed-g 1.5 k8 Al sonsemratssh hydrochloric

ARG, By T A Y By ot
ls'b?ﬂti_&lﬁ’ Pﬂ@ﬂ hﬁ{gt%dgg esﬁ't 'P'@;ﬁ déliki%tilibinl?g b ic):)itiﬂaité#y;% 8Bkg bf ¢dhcentrated
ga&dgghlwie a¢id (INFAPR. Eébg@dQ in nRdtipde pertiorim SaFiqient dY aterfor
TRRAR R B8P LPh B, 758) 38 2R84 B BhodiBd £ R Blunf 53860 liers.
The resulting composition contained 100 mg of an equilibrated mixture of compounds
I and I per mL of composition, 500 mg of propylene glycol per mL of the
composition, 5.0 mg of monothioglycerol per mL of the composition, and 19.2 mg
(0.100 millimole) of citric acid per mL of the composition.

The composition was filtered through 0.2 micron Millipore Milligard (Millipore
Corporation, Billerica, Massachusetts, USA) pre-filter into a stainless steel receiving
tank and held for approximately 60 hours. The composition was sterilized by filtering
it through redundant 0.2 micron Millipore Durapore (Millipore SA, Molsheim France)
sterilizing filters. The sterilizing filters were sterilized by moist heat autoclaving for 45
minutes at 122 °C. The filters were tested for integrity using both bubble point and
diffusion test methods prior to their sterilization and after being used for filtration of
the solution. 20 mL flint, type I glass serum vials (Saint Gobain des Jonqueres, Mers
les Bains, France) were sterilized and depyrogenated in a dry heat tunnel with a set
point of 350 °C. The minimum exposure time was 31 minutes. 20 mm chlorobutyl
rubber stoppers coated with Daikyo Fluoro Resin-D (Daikyo-Seiko, Tokyo, Japan)
were depyrogenated by washing and sterilized by moist-heat autoclaving for 60
minutes at 124 °C. Each of 1444 of the 20 mlL. vials was filled under sterile conditions
with 20.6 mL of the resulting composition. Each vial contained 2.06 g of an
equilibrated mixture of compounds I and II. The vial headspace was flushed with
nitrogen and the vials were sealed with the stoppers and appropriate aluminum
overseals (Helvoet Pharma, Alken, Belgium). 500 mL flint, type I glass serum vials
(Saint Gobain des Jonqueres, Mers les Bains, France) were sterilized and
depyrogenated in a dry heat tunnel with a set point of 350 °C. The minimum exposure
time was 38 minutes. 32 mm chlorobutyl rubber stoppers coated with Daikyo Fluoro
Resin-D (Daikyo-Seiko, Tokyo, Japan) were depyrogenated by washing and sterilized
by moist-heat autoclaving for 60 minutes at 124 °C. Each of 1537 of the 500 mL vials

26



Drug Dose (ng/kg) Species Route Interval (h)
Cephradi ne 22 dogs, cats 6-8 Cephal othin 20-40 dogs,

W@ 2008/08081 Cef azol i n 15- 30 dogs, cats 12 CephapP@T/IB2804/003694

10

15

20

25

30

35

horse 8 Cefazolin 15-20 horse 8 Cephal exin 10 horse
8-12 Cefazolin 15-20 cattle, sheep 12 Cephapirin 10
cattle, sheep 8-12 Oral Cephal osporins Cefadroxil 22

g Filled ahder bRrid dvadisioddwitlp 5 PGS, of ¢led ®sufitikgedomsliosixioh. Bhch vial
cal ves 12 (prerum nants) Cefaclor 3.5 calves 12

CpRiaingdd harg ofjan calibited vaixtrre of cpapounds Iand Lk Fhe ial lasadspace
LR B8 S B o g e

@hfrm”nammversé’zﬂs @@y Bharaal Alken,Belgeindper azone 20- 25

Dogs, cats IV, 6-8 Cefoxitin, 15- gs, cats 1V, M,
SC 6-8 Ceftiof ur 2Asldiegal A @%lgroglaiﬁ‘g?@teftl ZoXi e

v, 1 R igRef B bmallodded okt hHERE oher P8
@gémts aveisnigabldfol BseDBdbe antiatisrobil &ehcomponent of this invention and
are hereby described below with particularity. For the agents described below the
amount of agent and the duration of its administration can be easily determined.
Antimicrobial agents with short periods of effectiveness will typically need to be given
more frequently and with a longer duration. Antimicrobial agents with a longer half
life may be administered less frequently. Dosage range provided below both for
animals and humans will provide guidance as to the effective dose for an adjuvant.
Both gram-positive and gram-negative antibiotic agents are included in this

description.

Anti-Microbial Agents typically directed to non-human animals:

Table 7.
Penam Penicillins:
Drug Dose (IU/kg or mg/kg) Route Interval (h)
Penicillin G, 15,000-20000 IU/kg M, IV 6-8
sodium aqueous
Procaine 25,000 IU/kg ™M 24
penicillin G
Benzathine 40,000 IU/Kkg ™M 72
penicillin
Penicillin V 10 mg/kg Oral 6-8
Cloxacillin, 15-25 mg/kg Oral 6-8
dicloxacilling,
methicillin,
oxacilling
Ampicillin sodium  10-20 mg/kg M, IV 6-8
Ampicillin 10-20 mg/kg Oral 8
(hetacilling)
Amoxicillin 10-20 mg/kg Oral 8-12
Amoxicillin 10 mg/kg M (SC) 12
Amoxicillin 15 mg/kg ™M 48

long-acting
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wO o8& f oxitin 20 Horses 1V,

10
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Ceftiofur 1-2.2 Cattle IM 24 Cefquinone 1 Cattle IM 24
Cef ot axi me 20-40 Goats IV M 12 Cef ot axi ne 20-30 Horses

Horses I M 12-24 Ceftriaxone 25 Horses IV 12 (not
adul ts?) Ceftiofur 2.2 Smne | M 24 Anti pseudononal
parenteral cephal osporins Cefoperazone 30 Dogs, cats

IAh&a&n{ﬁeftaZI dipe@aghks Dogs, catsIMM 8-12 12
m%ﬁgeone 30 Cattle M 6-8 Ceftazidine 20-40 Cattle

f oper 30 Horses I M (cauti
%%ﬁ%m 25- %ﬁgﬁges I M 8-12 (c%fion) Pe%’?)illins
’elg by nic acid, sulbactam tazobactam
E‘ié‘? AnDX|c lin 12.5-20 Do ats 69811210
ben 0 C g 7 BAVEKE |M 1224 5 10VPILr uni ndh O 12
Q)lp%aoghéep | M 1801meg/kg avul anat et i carli M) n 40-50 Dog,
acascilip 6- 8 50 Hordbwgky 6 Sul bact arfn@MeSC)i B 10
Catidbpenidiid Pi peracillintazobactam 4 Dogs, cats IV 6
TaleheilBn
Dzlocillin
Temocillin
Nafcillin
Aminobenzylpenicillius
Mecillinam
Carboxypenicillin

Table 8 — Beta-lactam antibiotics

Cephalosporins - Cephalosporins, Parenteral dosage (IV, IM, SC).

I M8 Cefti of urPCr/m2004/003694

Drug Dose (mg/kg) Species Route Interval (h)
Cephradine 22 dogs, cats 6-8
Cephalothin 20-40 dogs, cats 6-8
Cefazolin 15-30 dogs, cats 12
Cephapirin 20 horse 8
Cefazolin 15-20 horse 8
Cephalexin 10 horse 8-12
Cefazolin 15-20 cattle, sheep 12
Cephapirin 10 cattle, sheep 8-12

Oral

Cephalosporins

Cefadroxil 22 dogs, cats 12
Others 10-15 dogs, cats 8
Cefadroxil 25 calves 12

(preruminants)
Cefaclor 3.5 calves 12

(preruminants)
Cephadrine 7 calves 12

(preruminants)
Cefadroxil 20-40 horses 8

Other
Parenteral Cephalosporins

Cefotaxime 20-40 Dogs, cats ™M 8
Cefotaxime 20-40 Dogs, cats SC 12
Cefoperazone 20-25 Dogs, cats IV, IM 6-8
Cefoxitin 15-30 Dogs, cats IV,IM,SC 6-8
Ceftiofur 22 Dogs, cats ™M 24
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Am nogl ycosi des iind am nocyclitols Drug Dose (ng/ks)
Species Route Interval (h) Am kacinl3 21 Horses (1V)

WQ@200384981 Dogs, cats M, SCl1 24 29Apramyci n 20PENTB2004¢003694

10
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infection O 12 20 Cattle, swine only IM24 Gentamnicin
7-10 IM SC (I1V) 24 Kananycin 10 Enteric infection O 6
18 M, SC 24 Neonycin 10 Enteric infection O6
%Eé@ﬁéostrﬁ{é:l n 20- 43-4nteri Cmcsgse@ats on O 8 2630 Cal veg2
de 12 Strepgtonycin 39,44caks Tobranycwnﬂq M, S5.24

g} Tabl e 10 Lincosam des, Pleuronutilium
q%r arrpehenl coI Macr gl i d

S, cats S . 8-12
t@ﬂsam des- Ilnﬁ)T ci ne, % c? nycin an |rI|rryC|%&2
EF OHfti i ns amul i n, I|nCh ranpheni
TrrtagiHeni col and ﬁizorfenl(éaé : Macr ol i de 24

EPefqHpgAg ci n, Tyllasin, SpiGaWgcin, Til ni Y n, 24
Feefotaxinemy ci n, ,@-4(}1rorryci(&9at0 ari t hr onydiva IMKet ol i e,
e(EnfotﬁxihmthronyciZ@-%O so deddersdsed above. TAble 11  6-8
Tedfodgycl i nes ir20ani mal s. Mg Dose SpeciB5IMRoute 8
ledrgstual  (h) (nkg) Tetr agyisdsi ne 10 DogsiMV, M 121224

acycline 519 Horses { 2 Oxyt etracml i ne 3-
%fH@ﬁ acycline, 10 Rum nan‘%{sée\/ 12-24

oxytetracycline

Antipseudomonal parenteral cephalosporins

Cefoperazone 30 Dogs, cats ™M 6-8

Ceftazidime 25-50 Dogs, cats ™M 8-12

Cefoperazone 30 Cattle ™M 6-8

Ceftazidime 20-40 Cattle ™M 12-24

Cefoperazone 30 Horses ™M 6-8
(caution)

Ceftazidime 25-50 Horses ™M 8-12
(caution)

Penicillins potentiated by clavulanic acid, sulbactam, tazobactam

Clavulanate-
Amoxicillin 12.5-20 Dogs, cats PO 8-12
10 Dog, cats SC 8
7 Cattle ™ 12-24
5-10 Preruminant PO 12
8.75 Sheep M 12-24
Clavulanate-
ticarcillin 40-50 Dog, cats v 6-8
50 Horses v 6
Sulbactam-
ampicillin 10 Cattle ™M 24
Piperacillin-
tazobactam 4 Dogs, cats IV 6
Table 9
Aminoglycesides and aminocyclitols
Drug Dose (mg/kg) Species Route Interval (h)
Amikacin® 21 Horses M (IV)P 24
15-20 Dogs, cats M, SC 24
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wWao edosmedpsl i ne Tetracycline HCO 15 Swi ne 200- 80PCPBROGH®3694
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Long-acting 20 48 tetracycline Tetracycline, 10-20
Pigs 12-24 oxytetracycline Long-acting 20 48

Oxytetracycline HO 20 8-12 M nocycline HO 12
30Doxycycline hyclate 5 Swi ne 200-250 ppm 12 Table 12
SuI fonam des in animal s Drag Dose Species Route
@yah (b (no/ ko) mheidinfetiong sutd adi azi nej2 50- 60
O 12 sul fanmet hazine, trisulfapyrimdine (triple
sul f as) Sul20arret hoxaZdiide, sin@only | nt!d nedi at e-24ct i ng
POIV I M C sul fadi met hoxin
S%ﬂ’g lrliled r ease, tle}1 O Catt%%gé@v% 6
FL32| Sul fi so W 8
pht hal yl suI Pat hi azol e 100 o 12 (cut -NesGe) 24

Yomnygin usellsal i cyl aZteininteslon di nd 25 0 12 41 ver
Spettaniyeini #8-4bpi cal Brigricdnfestiot uor d§Ai nol onesd

20-30 Calves, pigs M, SC 12

Streptomycin 20 M 24

Tobramycin 6 IM,SC(IV) 24
Table 10

Lincosamides, Pleuromutilium, Chloramphenicols and Macrolides
Lincosamides-lincomycine, Clindamycin and Pirlimycine
Pleuromutilins — Tiamulin, Valnemulin
Chloramphenicol, Thiaphenicol, and Florfenical.
Macrolides — Erythromycin, Tylasin, Spiramycin, Tilmicosin, Roxithromycin,

Azithromycin, Clarithromycin, Ketolide, and Tulathromycin also described above.

Table 11
Tetracyclines in animals.
Drug Dose Species Route Interval (h)
(mg/kg)
Tetracycline 10 Dogs v, M 12
oxytetracycline and Cats
Doxycycline 5-10 IV(@motIM) 12
Tetracycline 10 Horses v 12
Oxytetracycline 3-5 v 12
Tetracycline, 10 Ruminants v, IM 12-24
oxytetracycline
Long-acting 20 M 48
tetracycline
Tetracycline, 10-20 Pigs M 12-24
oxytetracycline
Long-acting 20 ™M 48
tetracycline
Tetracycline HC] 15 Swine 200-800 ppm 6-8
Oxytetracycline HC1 20 8-12
Minocycline HCI 12
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Enr of | oxaci n Dogs, cats, chickens, turkeys, beef
cattle, horses, pigs Obifloxacin Dogs, cats

wrdosox®mei n Dogs, chickens, turkeys Danof| oxacPCI/IB2004/003694
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25
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35

40

Cattle, pigs Marbofloxacin Dogs, cats, pigs, cattle
Sar af | oxaci n Chi chens, turkeys Antinicrobial agents
typically directed to humans Table 14 Specifically, we
Dos gdyelge Hyddtacisn, Gent amiSeiins 200pEs0gpao My ci n, 12
Tobramycin, | mpenem Meropenem Cefadroxil,

Cef azol in, Cephal exin, Cefpgjo 2 Cef otetan, Cefoxitin,

Cef prozil, Cefuroxi fdlnlr Cef|X|me
@E{loper azone, Cef ot ggulﬂn?eﬁ@

%ibuten, CeftOZOXI ég?ctlg u)&’e Of%Iciepl

)
C .
yblll, DIIL rﬂm T,

Penicillin d oxaci_| | D cl oxaci Nafci | lin,
%aPthgrﬁUIfg*Wﬁl%l |1 PR éOAm)m cilVi FQ, SlAﬂﬁl cillin,
Msulfarasthazine, Pi peracillin, Nalidixic Acid,
Citpsubfapyrkaidine, Enoxaci n, Lomef| oxaci n, Norfl oxaci n,
Of(tlripkaguiifas) Levof | oxaci n, Sparfl oxacin, Al atrofl oxacin,
Saltinhéthaeble, Moxi fl 6g8aci n, Trip@et hopri mi2

Bibiicanxasang, Sul f apgishoxazol o, Ppxycycline,
M nocycline, "Tetracycline, AztmggoRam ChI or anpheni col ,

1 ﬁbﬁ Qui nuprijg4isn, Fosf cin, " oni dazol e,
P(% tameacll nrelcrél%ré cag%:lef)a I n, C-El{t n%y%” m alﬁd

Van ese are known. They 'Can be either
1&171116

% P mrercial | y or be prepared accqrding to the
é#f@%ﬁ%e]és cited in PRYsI c ANS SK REFERENCE, the
shthalylsylfethisrole 1999) dHA the USPEDA's Orardde book. The
term "gram positive antibiotic'(Ghedcdive) t o an
Spedidaseer i al agent active agai nst grampositive
baali@fdzalsulfapgysidinens. 2Fhe t er m 'Ry am negatliZve

anflv&isolfhdiaziieef ers to an anti bawbkal al agent active
agai nst gram negative bacterial organisnms. TABLE 15
G ampositive antibiotics that may be used in a

conbi nation therapy with t[@ég%\%lpound of formul al
AGENTS L DOSE HI DOSE STD NOGLYCOSI DES Ami kaci n

ng/ kg/ day Fluoroquinolones
Enrofloxacin Dogs, cats, chickens, turkeys, beef cattle, horses, pigs
Orbifloxacin Dogs, cats
Difloxacin ~ Dogs, chickens, turkeys
Danofloxacin Cattle, pigs
Marbofloxacin Dogs, cats, pigs, cattle
Sarafloxacin  Chichens, turkeys
Antinicrobial agents typically directed to humans
Table 14

Specifically, we disclose Amikacin, Gentamicin, Spectinomycin,

Tobramycin, Imipenem, Meropenem, Cefadroxil, Cefazolin, Cephalexin, Cefaclor,
Cefotetan, Cefoxitin, Cefprozil, Cefuroxime, Loracarbef, Cefdinir, Cefixime,
Cefoperazone, Cefotaxime, Cefpodoxime, Ceftazidime, Ceftibuten, Ceftozoxime,
Ceftriaxone, Cefepime, Azithromycin, Clarithromycin, Dirithromycin, Penicillin G,

Cloxacillin, Dicloxacillin, Nafcillin, Oxacillin, Amoxicillin, Amoxicillin,
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10

15

Gentamcin 1 ng/ kg/day 5 ng/kg/day nog/kg 2.5 ng/kg
Spectinonycin 40 ng/ kg Tobranycin 1 ng/kg/day 5
worguokgimay .5 ny/ kg/ day 5 ng/ kg/ day PENENMS

I m penem cilastatin 62.5 g g

PCT/IB2004/003694

6. 25 nmg/ kg 25 ny/ kg

Meropenem 40 ng/ kg nmg/kg 2.5 ng/ kg 1 GEN CEPHS

Cef adr oxi |

@Qm icilHn él\élgﬂoéllgﬁ P
gy
¢maaﬂoamcmzN %@gamﬂ@x

i ereflaraging

.25 g/day 2 g/day 30 nyg/kg/day Cefazolin

é&ghﬁl AW alidic ik A iR lo%aih Hidxhdln,

g/day 50 ny/ kg day 2 GEN CEPHS
D

qqeﬂpkzg:pu eglatrofloxacm

TUREERRCER T W .

T 3k9atise, Bndeyolind Q@agychind A homlsle
o e 137 g V?”“%‘Sogﬁ poss

Cef uroxi ne 187.5

indagyri @aylu@mstzs FﬁafPWP@a
51°mH&h€'§r9m%d3v ;réoﬂg/(:llﬁg Iy OQ ﬂgkﬁ&ég.%hey can be either

obtained commercially or be prepared according to the references cited in
PHYSICIANS’ DESK REFERENCE, the 53" Edition (1999) and the US FDA’s

Orange book.

hembk]g/ dose
ng/ kg/day |
gNt!I@furE@Pa’cgﬁ in,

The term “gram-positive antibiotic” refers to an antibacterial agent active

against gram-positive bacterial organisms. The term “gram-negative antibiotic”

refers to an antibacterial agent active against gram-negative bacterial organisms.
TABLE 15

Gram-positive antibiotics that may be used

in a combination therapy with the compound of formula I

AGENTS LO DOSE HIDOSE STD DOSE

AMINOGLYCOSIDES
Amikacin 15 mg/kg/day
Gentamicin 1 mg/kg/day S mg/kg/day

5 mg/kg 2.5 mg/kg
Spectinomycin 40 mg/kg
Tobramycin 1 mg/kg/day 5 mg/kg/day

.5 mg/kg/day 5 mg/kg/day
PENEMS
Imipenem/cilastatin 62.5mg lg

6.25 mg/kg 25 mg/kg
Meropenem 40 mg/kg

S5 mg/kg 2.5 mg/kg
1°" GEN CEPHS
Cefadroxil 25 g/day 2 g/day

30 mg/kg/day

Cefazolin 62.5 mg 1.5g

6.25 mg/kg/day | 100 mg/kg/day
Cephalexin 62.5 mg 500 mg

6.25 mg/kg/day | 50 mg/kg/day
2"Y GEN CEPHS
Cefaclor 62.5 mg 500 mg

5 mg/kg/day 40 mg/kg/day
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GEN CEPHS Cefdinir 75 nmg 600 ng Cefixinme 50 ng 400 ng

Cef oper azone

.5 g/day g/day 25 ny/kg/day 150 ng/ kg/ day
w@edoswaose 25 g 2 g 12.5 ny/ kg/ dose 300 ng/ kKgPAEIB2004/003694

Cef podoxi me 25 ng 400 ng 10 ng/ kg/ day Ceftazidine 62.5

ng 2 g q8 25 ng/ kg/ day 150 ng/ kg/ day Ceftibuten 2.25
ng/ kg 400 ng 400 ng Ceftozoxinme 25 g 4 g 12.5
Pt A iR P YRR | SR I
o e ot k50 ik ANl
V‘Ifffm?ﬂ@prm 62 S 500[ - igCI arithrom@in 62 5 ny k0o ng
7.5 ny/kg/day Dirit hr%magdsmo ol 69 me/ENayPENS
Resfiprozil | in G 2 mil i ps2.8fhgni | 1i on 30ithg/ day uni {s/ day
2000uni t s/'kg/ dy 400, PDR7 HigfKerdoks®/ |cies/m kb dBENS
ild T 625 g % §5g 12 5 Nog K97 day 100
HYTRYTHSY 31.25 mg 500 mg
12.5 mg/kg/day | 150 mg/kg/day
31.25 mg/kg/day | 500 mg/kg/day
Loracarbef 50 mg 400 mg
3.75 mg/kg/day | 500 mg/kg/day
3*° GEN CEPHS
Cefdinir 75 mg 600 mg
Cefixime 50 mg 400 mg
Cefoperazone .5 g/day 12 g/day
25 mg/kg/day 150 mg/kg/day
Cefotaxime 25g 2g
12.5 mg/kg/dose | 300 mg/kg/day
Cefpodoxime 25 mg 400 mg 10 mg/kg/day
Ceftazidime 62.5 mg 2gq8
25 mg/kg/day 150 mg/kg/day
Ceftibuten 2.25 mg/kg 400 mg 400 mg
Ceftozoxime 25g 4¢g
12.5 mg/kg/day | 200 mg/kg/day
Ceftriaxone 31.25 mg 2g
12.5 mg/kg/day | 100 mg/kg/day
4™ GEN CEPHS
Cefepime 0.125g 2g
12.5 mg/kg 50 mg/kg q8
MACROLIDES
Azithromycin 62.5 mg 500 mg
62.5mg 500 mg
Clarithromycin 62.5 mg 500 mg 7.5
mg/kg/day
Dirithromycin 500 mg
1>" GEN PENS
Penicillin G 2 million 30 million
units/day units/day
2000units/kg/dy | 400,000
units/kg/day
2"” GEN PENS
Cloxacillin 62.5 mg 500 mg
12.5 mg/kg/day | 100 mg/kg/day
Dicloxacillin 31.25 mg 500 mg
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Dicloxacillin 31.25 ng 500 ng 333. 125 ng/ kg/ day 100

nmg/ kg/ day Nafcillin 125 g 2 g 2.5 ng/ kg 25 ng/ kg
w@r@siokdoBn 62.5 ng 2 g 125 ng 1000 ng 25 ng/ kgPCHIB2BG03694

ng/ kg/ day 12.5 ng/ kg/ day 100 ny/ kg/ day 3 GEN PENS

Amoxicillin 62.5 ng 875 ng 5 ng/ kg/ day 45 ng/ kg

Anmoxicillin/clavulanic acid 62.5 ng 875 ng 6.25

mg7 kg7 day 45 ny/ Kgfa@/lﬁjﬁg&g[dbﬂ, § ﬁam(@_da—y q4
E\Ta@c}gl“ﬂ’ U I PR A
A o 95 unikg Piperlass Mg 15 “day b5~

lﬁﬂaR liday 300 ny/ kg/|d3d MEper aci 1A%/ t azabhact anj 240
ng/ kg/ day Ticarcilli|n235ng 4 g 12.1906pekg/ day 3P0
mg/ kg/ day Ticarcilli|5chgkpldanat ¢ 200 mmgkd/ddyday BOO
g/ Kg/ day 0.775 g 3. 11215&@}42@& OdE/RRHAY1 XTE AcT d
3:':113\@ N‘E‘EWT[ rry u:| Q:JL !_\uLulvln:bl Qirprofloxacrnm 50 gy
e T T mg o 2 875 mg

5 mg/kg/day 45 mg/kg
Amoxicillin/clavulanic acid | 62.5 mg 875 mg

6.25 mg/kg/day | 45 mg/kg/day
Ampicillin 62.5 mg 12 g/day q4

6.25 mg/kg/day | 300 mg/kg/day
Ampicillin/sulbactam 0375¢g 3g 300

mg/kg/day

4™ GEN PENS
Mezlocillin 0375¢g 4g 75 mg/kg
Piperacillin 1.5 g/day 24 g day

25 mg/kg/day 300 mg/kg/day
Piperacillin/tazobactam 240

mg/kg/day

Ticarcillin 25g 4¢

12.5 mg/kg/day | 300 mg/kg/day
Ticarcillin/clavulanate 50 mg/kg/day 300 mg/kg/day

0775 g 31g
1°" GEN QUINOLONES
Nalidixic Acid 55 mg/kg/day
2"" GEN QUINOLONES
Ciprofloxacin 50 mg 750 mg

2.5 mg/kg/dose | 15 mg/kg/dose

62.5 mg 750 mg

2.5 mg/kg/dose | 15 mg/kg/dose
Enoxacin 50 mg 400 mg
Lomefloxacin 400 mg
Norfloxacin 400 mg
Ofloxacin 50 mg 400 mg
3*” GEN QUINOLONES
Levofloxacin 62.5 mg 750 mg
Sparfloxacin 50 mg 400 mg
4™ GEN QUINOLONES
Alatrofloxacin 50 mg 300 mg
Gatifloxacin 50 mg 400 mg
Moxifloxacin 400 mg
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62.5 ng 750 ng 2.5 ng/ kg/ dose 15 ng/ kg/ dose Enoxacin

50 ng 400 ng Lonefl oxacin 400 ng Norfl oxacin 400 ny
w@Rdosneamsn 50 ng 400 ng GEN QUI NOLONES Levof | oR@D/IB2004/003694

62.5 ng 750 ngy Sparfloxacin 50 ng 400 ng 4 GEN

QUI NOLONES Al atrofl oxacin 50 ng 300 ng Gatifl oxacin 50

nmg 400 ng Moxi fl oxacin 400 ng 34SULFAS

%J TEAQTOPT T 1T SUI Tanginoxa 15 g sqong zol e 3. /5 g/ day
g7 day Sul f soxdzole 18.75 ng 150nmm
Suintcttioptifvstamkthox2419mgg TETRACYRODMNES Doxycyc| i ne g
398y M nocycline 25 ng 200 ny Tet racycline 62.5 ny
'5UE) Mg~ OTHER™CNT OT anpfie)] by 129 1®0hkgdHay 100 i
SUISTRARE 20 e et I9, 200 [Tagsl o 9,450 TS
lif UI p}iqu ljigl f opri @gn i Q%L‘, rTy}Aglzg _7|_d5 ?rgl I(é g8
BEIRAMG¥CRINES Ni tr df urant oi n 12./5my 100ng
Doxycycline S5mg 100 mg
Minocycline 25 mg 200 mg
Tetracycline 62.5 mg 500 mg
OTHER
Chloramphenicol 12.5 mg/kg/day | 100 mg/kg/day
Clindamycin 150 mg 900 mg
37.5 mg 450 mg
5 mg/kg/day 40 mg/kg/day
2 mg/kg/day 25 mg/kg/day
Quinupristin/dalfopristin 1.875 mg/kg 7.5 mg/kg g8
Fosfomycin 3g
Nitrofurantoin 12.5 mg 100 mg
1.25 mg/kg/day | 7 mg/kg/day
Rifampin 2.5 mg/kg 600 mg/kg
2.5 mg/kg 600 mg/kg
Trimethoprim 25 mg 200 mg 10 mg/kg/day
Vancomycin lg
2.5 mg/kg q6 15 mg/kg q8

In combating the infective diseases caused by gram-positive and gram-negative

organisms, the compound of the formula I can be used in combination with other

antibiotics that are active against gram-negative organisms. Examples of such gram-

negative antibiotics are listed in Table 2. Some of gram-negative antibiotics may

also have activity against gram-positive organisms.

TABLE 16 - Gram-Negative Antibiotics

AGENTS LO DOSE HIDOSE STD DOSE
AMINOGLYCOSIDES
Amikacin 15
mg/kg/day

Gentamicin 0.75 mg/kg/day | 5 mg/kg/day

0.5 mg/kg 2.5 mg/kg
Spectinomycin 40 mg/kg
Tobramycin 0.75 mg/kg/day | 5 mg/kg/day

0.5 mg/kg/day 5 mg/kg/day
PENEMS
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1.25 ng/ kg/day 7 ng/kg/day Rifampin 2.5 ng/ kg 600

mg/ kg 2.5 ng/ kg 600 ng/ kg Trinmethoprim25 ng 200 ng 10
worpokgdmsy Vanconycin g 2.5 ng/ kg g6 ng/ kg g8 PCI/IB2004/003694

conbating the infective di seases caused by

gram positive and gram negative organisns, the

conpound of the fornula | can be used in conbination

[ LBk teinstAt 1 D1 OL 1G5 I gl ar e goig ve agai nst

anl 3 n '
::t:l :I ? atrve org I%%m Iple Faf g/kg gramgegatrve

[SL 15
an ot o _ar o
T A%

T 7B

1 +.
t es—are—H—stret—R=t&bte p JUlll: of 40 m
.M%&%@ht_ue_am-pmgt—l-cs—n@y—alm hﬁ"ﬂ Byt BeIXE

g

_%gai nst qram posi t i J-HPgds sns | Panmelkes
AGENECERPHS Anti biloti cs AGENTS |LO DOSE _H DOSH STD

[0ic]xM NOGLYCOSI DES 628 kagi n 15 |fif0kag day Gentpmi cin

0. 75 ng7kg/day 5 rrngfg{ngmg/&yS m/mng/k@jgg/ kg

ﬁéﬁgbt‘ Hunyu 40 TG/ [KgJy pPT anmycr 1 0, 75> g/ kg7 day 5

ey e IRla] Ol PRy

AR A S T Y —J Ilyl n

Vefosiihem 40 g/ kg 0 .&2%@/ kg 2 5 |d N_CEPHS

Cefaclor 62.5 ng 500 3me/kefdex g/ dalpOsme/ke/dry/ daly

@dfproellan 0. 125 g 3 |[62Wtigg/ day d0B00uhkg/ day Cef oxitin

0.25 9 3¢ 1.875 15 mg/kg/dose
mg/kg/dose

Cefuroxime 187.5 mg 3g
31.25 mg 500 mg

12.5 mg/kg/day | 150 mg/kg/day

31.25 mg/kg/day | 500 mg/kg/day

Loracarbef 50 mg 400 mg

3.75 mg/kg/day | 500 mg/kg/day

3%V GEN CEPHS
Cefdinir 75 mg 600 mg qd
Cefixime 50 mg 400 mg
Cefoperazone 0.25 g/day 12 g/day
25 mg/kg/day 150 mg/kg/day
Cefotaxime 025¢g 2g
12.5 mg/kg/dose | 300 mg/kg/day
Cefpodoxime 25 mg 400 mg 10
mg/kg/day
Ceftazidime 62.5 mg 2gq8
25 mg/kg/day 150 mg/kg/day
Ceftibuten 2.25 mg/kg 400 mg 400 mg
Ceftozoxime 025¢g 4g
12.5 mg/kg/day | 200 mg/kg/day
Ceftriaxone 31.25 mg 2g
‘ 12.5 mg/kg/day | 100 mg/kg/day
4" GEN CEPHS
Cefepime 0.125 g 2g
12.5 mg/kg 50 mg/kg q8
MACROLIDES
Azithromycin 62.5 mg 500 mg
62.5 mg 500 mg
Clarithromycin 62.5 mg 500 mg 7.5
mg/kg/day

Dirithromycin 500 mg
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20 ny/ kg/ day 160 ng/ kg/ day Cef prozil

62.5 ng 500 ngy

1.875 15 ngy/ kg/ dose ng/ kg/ dose Cefuroxine 187.5 ng 3 ¢

w@20025649081 500 ng 12.5 ng/ kg/ day 150 ng/ kg/ day BAT/BER004/003694

ng/ kg/ day 500 ng/ kg/ day Loracarbef 50 ng 400 ng 3.75
ng/ kg/ day 500 ng/ kg/ day 3* GEN CEPHS Cefdinir 75 ny
600 ng qd Cefixine 50 ng 400 ng Cef operazone 0.25

£g7 R, q? aaynlb() F@, / kg/ day Cefothxi ne
O Y RITRE 500 TRy o poupee
25 r‘m/ kn/ day 150 ﬁmﬁﬁ@l&ﬁ ftLlﬂAS /Kg’)l: mw/bﬂu/]lgo
dynadoillingclanslenis agiined2d P ¢ 4 g |B758&y/ kg/ day| 200
ng/ kg/ day Cef t ri axorles.33 mpfeidpy? |t51mgeiday kg/ dhy 100
mgh elay 4 GEN CEPHSXRfepi me 0.|1125/day2q4 12. 5| ng/ kg
U~ mg/ Kg_ g8 MACROLT DEg>) S 1ofify @Y d1 3006de/Re/dBy 500 Ny
MM&&% 0375 ¢ 3g 300
mg/kg/day
4™ GEN PENS
Mezlocillin 0.375¢g 4g 75 mglkg
Piperacillin 1.5 g/day 24 g day
25 mg/kg/day 300 mg/kg/day
Piperacillin/tazobactam 240
mg/kg/day
Ticarcillin 025¢g 4g
12.5 mg/kg/day | 300 mg/kg/day
Ticarcillin/clavulanate 50 mg/kg/day 300 mg/kg/day
0775 g 31g
1°" GEN QUINOLONES
Nalidixic Acid 55
mg/kg/day
2"" GEN QUINOLONES
Ciprofloxacin 50 mg 750 mg
2.5 mg/kg/dose | 15 mg/kg/dose
62.5 mg 750 mg
2.5 mg/kg/dose | 15 mg/kg/dose
Enoxacin 50 mg 400 mg
Lomefloxacin 400 mg
Norfloxacin 400 mg
Ofloxacin 50 mg 400 mg
3*Y GEN QUINOLONES
Levofloxacin 62.5 mg 750 mg
Sparfloxacin 50 mg 400 mg
4" GEN QUINOLONES
Alatrofloxacin 50 mg 300 mg
Gatifloxacin 50 mg 400 mg
Moxifloxacin 400 mg
SULFAS
Trimethoprim/sulfamethox | 15/200 mg
azole
3.75 mg/day 150 mg/day
Sulfisoxazole 18.75 mg 150 mg
Sulfamethoxazole 0.25g 2g
TETRACYCLINES
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Carithromycin 62.5 ng 500 ng 7.5 ng/ kg/ day
Dirithromycin 500 ng 36(tm GEN PENS Anoxicillin 62.5 ¢

w@7®5/01p081 ng/ kg/ day 45 ng/ kg Anoxi cil |'i n/ cl avuPEmiB2004/003694
acid 62.5 ng 875 ng 6.25 ny/ kg/ day 45 ny/ kg/ day
Ampicillin 62.5 ng 12 g/day g4 6.25 ng/ kg/day 300

/ kg/ day

"
W@T&%m

icillin/sulbactam0.375 g 3 g 300

E ociTT1 ’:gl ggg A 75 grKg
M',I’Eccﬁéilirc; 1S OiEs g U 02y 2 l’nﬁﬂi""‘y o]
[ |JCI acvt Tl ) aZzoooao T all ~N T\UI uuy
1&5}(‘511 Cin 025 g 4 §2-$§ng: ngl kg &Em 00 g/ kglday
T@EHE& [lin/clavul anate 50 ng/kg/ day 300 ny/ kg/ day
DCHlpEmphenicol  GEN QU| N6 ongiee/Niey i 0100 melkeidhys5
ysdcengdamy GEN QUI NOL I profl oxagin 50 ng 750 ny
.5 rrg/ kg/ dose 15 ny Ig«ggg&se 62.5 m&go m 2.5
1 Kg{ dose 15 rrg/ kgr gﬁgﬂ@gﬁsﬁtcrn ISk I8y 9
UlicT 1 UI\GL«I 'l '-|-UU IIH ng/kg/day 25 mg/kg/day
Fosfomycin 3g
Nitrofurantoin 12.5 mg 100 mg
1.25 mg/kg/day | 7 mg/kg/day
2.5 mg/kg 600 mg/kg
Trimethoprim 25 mg 200 mg 10 mgkgdy

In Tables 15 and 16, the term “Lo Dose” means the recommended lower
dosage for the combination therapy of the invention. It may be adjusted even lower
depending on the requirements of each subject being treated and the severity of the
bacterial infection. The lowest dosage possible may be 0.1 mg when combined with
the compound of formula I of the present invention. The term “Hi Dose” means the
recommended highest dosage in the combination therapy. It may be changed
hereafter according to the US FDA standard. The term “Std Dose” means the
recommended standard dosage for the combination therapy of the present invention.
It may be adjusted even lower depending on the requirements of each subject being
treated and the severity of the bacterial infection. A specific antibiotic may have
more than one the recommended dosage ranges.

All publications, including but not limited to, issued patents, patent
applications, and journal articles, cited in this application are each herein
incorporated by reference in their entirety.

Although the invention has been described above with reference to the
disclosed embodiments, those skilled in the art will readily appreciate that the
specific experiments detailed are only illustrative of the invention. It should be
understood that various modifications can be made without departing from the spirit

of the invention. Accordingly, the invention is limited only by the following claims.
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Nor f | oxacin 400 ng O | oxacin 50 ng 400 ng 3"" CEN
QUI NOLONES Levofl oxacin 62.5 ng 750 ng Sparfl oxacin 50

worgnodo®osg 4(tnm) GEN QUI NOLONES Al at r of | oxaci n BOI/IRROGQAD3694
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ng Gatifloxacin 50 ng 400 ng Moxifl oxacin 400 ng
SULFAS Tri et hopri nif sul fanet hox 15/200 ng azole 3.75
ng/ day 150 ng/day Sul fisoxazole 18.75 ng 150ng
Iaimget hoxazol e 0. 25g 2g TETRACYCLI NES 37Doxycycl i ne

T00 nmg M nocycline 25 g 200 ng Tetracycline 62.5 ny
%B@qun@mmnm Bf anpheni col 12.5 ny/ kg/ day 100

! 0 S SOOBRAG My o T 3 e e

Fosfonycin 3 g Nitrofurantoin 12.5 ng 100 ng 1. 25
/ kg/ day 7 /' kg/day 2.5 ng/ kg 600 ng/ kg Trinethoprim
g}g ng S0adirprntgrgagsifion abgnias1 Frgise & a hyaan wacgine; o
Dose" neans the recomrended | ower dosage for the
conmbi nation therapy of the invention. It may be
&dj ustledadjueamt cawmpostion of claim 1 for use in an non-human animal vaccine.

4. A human or non-human animal vaccine comprising at least two components,
with the two components administered either concurrently, or co-adminstered within
a month, where the first component is an adjuvant comprising one or more

antimicrobial agents and the second component is one or more antigenic agents.

5. A vaccine of claim 4 where the antimicrobial agent is a macrolide or beta-

lactam antibiotic.

6. A vaccine of claim 4 where the vaccine is for non-human animals, where the
antimicrobial agent is a macrolide antibiotic such as tulathromycin sold under the
trade name Draxxin® or a beta lactam antibiotic, such as a cephalosporin, such as
ceftiofur, and where the antigenic agent is selected from one or more from the group
consisting of a M. haemolytica antigen, a M. haemolytica leukotoxin, a M.
haemolytica capsular antigen, a M. haemolytica soluble antigen, or a mixture

thereof.
7. An adjuvant composition of claim 1 where said antimicrobial agent is
comprised of at least one azalide selected from the group consisting of an 8a-azalide

and a 9a-azalide, wherein said azalide acts as an adjuvant.

8. An adjuvant composition of claim 1, wherein said azalide is a 9a-azalide

selected from the formula I;
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dependi ng on the requirenments of each subject being
treated and the severity of the bacterial infection.
wab@slogaest dosage possible may be 0.1 ng whenPCDIH200uH3694
with the compound of fornula | of the present
invention. The term"H Dose" neans the recomended
hi ghest dosage in the conbination therapy. It may be
changed hereafter accordn@g to theNH§ FDA st andard.
The term"Std Dose" _medns the reco nded standard
dosage for the conpina\ion t 2r apy of the present
invention. |t mayy r dependi ng on
t he reqU|renanb§ f each subject| being treated and the
severity oho;he Lon. specific
anti biotic may-Aave heth© e r&coeymmended
dosage ranges. ' i ons, including but not

limted tojomms: atent applications, and
j our nal artiafes [ e appllcatlon are each
herein inco Fhvi r entirety.

Al t hough the i [ S en depcribed above with

t e skilled
~f hat "N he ecific

inthe art will readily appr
Ius%ﬂatﬁbe of the

experiments detailed?are only &
invention. It should be und@nﬁt t hat various
modi fi cations can be made wit hout °departing fromthe
spirit of the invention. Accordingly, the invention is
limted only by the follow ng clains. 38C ains The
clainmed invention is: 1. An adjuvant conposition
conprising one or nore antinicrobial agents. 2. An

aflj uvagh ac%ﬁ’%@édr%?d@ﬂmﬁfof Elafth 1) thyth&’ coHﬁﬁ"ismg aRoRMPOEA of
vacci ne. An adj uvant conpostlon of clarm1l for use
iforomda Hon- human ani mal vacci ne. 4. A human or

non- human ani mal vacci ne conprising at |east two
conmponents, with the two conponents admi ni stered

ei ther concurrently, or co-adm nstered within a nonth,
where the first conponent is an adjuvant conpri sing
one or nore antim crobial agents and the second
component is one or nore gpfigenic agents. 5. A
vaccine of claim4 mhere'%he anti m cfobval agent is a
macrol i de or betal acfam ntlblotlc A vacci ne of
claim4 where the ﬁ8 man ani mal s,
where the antinjeropi al '
antibiotic such %, ul at h ' ol d upder the trade
name Draxxin(r) b 6w, SUCh as a
cephal osp6P and where the

anti geni c ayjeht romone or nore fromthe

gr oup
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consi sting of aM haenol ytica antigen, aM haenol ytica
| eukot oxi n, aM haenol ytica capsul ar antigen, aM

wha®sokpsi ca sol ubl e antigen, or a m xture theP@DiB2004/003694
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An adj uvant conposition of claim1l1l where said
antim crobial agent is conprised of at |east one
azal i de selected fromthe group consisting of an

8@: az ahh a@u e c@mpcmtamaif clém yheigisiheS@) Aimadadeiofl Cordpdiinds of

as an adj uvant. uvant conpositionof claim 1,

An
viRerEps] g I lraaz@tlp Qéa@uab%ralﬁé@ farboy] 0% =% respeatively; (b)
oA il ) S bl it o OB AL cHOPRER D
Hn&oT to abBdi0L. Oﬂdﬁncﬂ@bxtmhlmftmonpo& tion of claim?9,
conprising (a) a mxture of conpounds of formnulae I
and in aratio of about 90% 10%to about 10% 10%
respec
RSBt VA cobHsi o of B0 Sk rdRR i R CBmAG s of caims
rivb0 adminsxaed eitheDconeuirerplyror co-afimitigerdd with av aatgene
conprising any of the antim crobial adjuvant
conpositions of clains 7-10 adm ni stered either
CRNCUrg Q/Q&Jﬂe Sl 1390 hisRh @R‘héﬁ"c@)ltfbuﬁ@nﬁ’}n&ﬂ é&%nuﬂjgtereﬁ with
vacci ne of claimadm nistered either concurrently or
co-aati gémseceddbmmanyhWakueamt)itige antégen evdtheah a‘dgumntaawmpbsmon of

RGOl bhEH P SeCa 8 B SRR TSI e o
CRiolids Tt fodlulAdT aad M talthtdd O aboR VY RAd890h abeitebAe 10%,
and in a ratio of about 90% 10%to about 10% 10%

rres}@et@waya éii)water; and (i) ene:or mpge {dids presspieat @rtotﬁknogcmu@n of

7y B Ao o5opf Bl A B s B ERY ] g

(rhdrewwerqms&aree:ovs@weﬁts Pres@it i gn SHoER bF BEIMUbPHESOMS abiolt 750
an amount of from about 250 to about 750 g per niL of

t1RS PRIgRb 66 heicomPosition. A vacci ne admi ni stered eit her
concurrently or co-admnistered with any of the an
antigen selected fromanyM Iiaenolytica antigen with

ar3. adj Awadtiinecaainpinisieteid@ither concurrently or co-administered with any of the

an antigen selected from any M. haemolytica antigen with an adjuvant composition

comprising any ceftiofur.

14. A method for enhancing, increasing, upwardly modulating, diversifying or
otherwise facilitating an immune response in an animal to an antigen comprising

administration of an antimicrobial agent to an animal.

15. A method of claim 14 where the antimicrobial agent is at least one adjuvant

component of a concurrent administration of an antimicrobial agents and an antigen,

where the antimicrobial agent is selected from the antimicrobial agents described

herein, and where the antigenic agents are described herein.

16. A method of claim 14 where the antimicrobial agent is at least one adjuvant

component of a co-administration of an antimicrobial agents and an antigen, where the
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conprising any ceftiofur. 14. A nethod for enhancing,
i ncreasi ng, upwardly nodul ating, diversifying or

wo@rdveytose facilitating an i nmune response i n BOT/EBR200MEI03694

10

to an antigen conprising admnistration of an
antim crobial agent to an animal. 15. A nethod of
claim 14 where the antimcrobial agent is at |east one
aditieh @ Obi aCAHRAOR S¢lect&f frém Gl wiinti &obiababehiidsiciiBd Béteiaf and
an antim crobial agents and an_antigen, where the
awkeredheaphgeic aggatstarg deseried bersén. f r om t he anti ni cr obi al
agents descri bed herein, and where the antigenic
agents are descri bed herein. 16. A method of claim 14
Wier e A hetiat of preentdigd disgetausal Bt a palgleniengerd fanveais cell,
cogﬁonent of a co-adm nistration of an antim crobial

gLgeT) HpnARRk cogwRISing ey steprof admanistering the agipyant agent

t rohbi

h%ﬁéﬂ%l%%ﬁ% RO PR L RO £ PRl Sscoptble
herseidadisedsé. A nmet hod of preventing a di sease caused by
a pat hogeni c agent, cancerous cell, or allergen in an
ani mal conprising the step of adm nistering the
aff. UV aR ki OpASn 'tlfé“a%l;&%nt‘@%écﬂ% oﬁ@lﬁﬁﬁé Red \ﬂfe@ﬂhg and
inclainms 1-14 to an animal susceptible to said
diosmmpents afthe kit kg eithengr anginrigrobinbagedf enearantigenio/agent ardsth

of .cl.ains 14, where th one ts of the kit h
B R R N T
b&ﬁﬁm@t@féd\ﬂﬂﬁﬁﬁlsﬁﬁétﬂ)ﬁ%m@@ﬁﬁe%ﬂ hat can be either
co-admi ni stered or concurrent]l y adm ni stered, wth

instructions for use thereof. 42
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