METHOD OF MAKI NG CEFQUI NOVE PARTI CLES Field of the Invention The invention
pertains to the production of particles of a cefquinone acid 5 addition
salt. Parwpcoliznbszy the invention pertains to a nethod eCTmeRzémgewsed qui nonme
sulfate crystals of a desired particle size range, w thout high energy
particle size reduction such as mlling or mcronisation.. Background of

the Invention {RFe{cHORNERKING 8EFAUVINOME PARTRRES OF humans and ani mal S,
inter alia, to treat bovine respiratory di sease, Pasteurella infections in

pi gs, and many ot her applications where a high antibacterial activity is
desired. EpidlbfieNMRv&siT ally cones as an acid addition salt, preferably a
sul fate. The cequ nome sul fate has a chemcal structure of the foll ovm ng
formula: 15 0T0e inyegign pertains tyie prRAUCEAN o RARICIRSrOfteheafaginPG 3F@ |

14[ 6R, gR) aacﬁﬁor( galﬁma'ﬂﬁblﬁarly, the |nvent|on pertalns to a method of making cefquinome
t hi azol yl Lgll yoxyl am dq] - 2-car OXé1| - 0X0-5-thia-1-a zabicyclo[4.2.0] oc
¢

t-2-en-3-8 fﬂ}P]CFb(@ttﬁqufﬁng@”‘?dalatr SipdABYR: HEIAU Nigh eRIBYVRAEE $iRRer sal t

72- (Z) - ( OrdREADH QchR)millify bf AiPonisation.. The synthesis of cefquinome sulfate
and other acid addition salts is known, e.g., fromEP 280 157 or US

2006/ 0100424. Existing process for maki ng sterile cefquinome sulfate

particl espgge uﬁg Jfise iventiePs of providing a suspension of cefquinone
sulfate in wa addi ng alkallne(t%plcallyNa to the sulfate, foll owed

by anl®rganic Setavingme 'et%wp@r&%uqt'y use@{Qriwmansedl Aimg'si {iarbapiod&ahi t at i on

of the cops@sdordpingtoguldistbse S PdstdMIRSHkbeticrBd id e $ ehRl thAgy Wthar sol ution
of cefquinone free base (which in fact is a betaine conducting sterile

filtrati oAPRIICAtaNE Weersi A eh'sfomntt'b%er'aérﬁft'w&vm%ge%mdf SiefuaRne s8Ry { o
pr oduce mgga%ﬁ%%wg&ﬁdrfg’@%%feﬁa%ﬂ&salfa% EThe BefgBihBHAUMBISHAd At €

particles or addi t he ids to produce any corresponding sterile
cef qui non&"&Rre SET&PWQ:‘Pfége fo”OW'”g forrMda:drug is presented inter alia as an
i njecigon preparation, typically in the formof suspensions, e.g. in ethyl
oleate or in the type of esters of saturated coconut

CH3

g J/Sr );(fv%

H,SO,

The chemical name for this structure is 1-[[6R,7R)-7-[2-(2-amino-4-
thiazolyl)glyoxylamido]-2-carboxy-8-oxo-5-thia-1-azabicyclo[4.2.0] oct-2-en-3-
20  yllmethyl]-5,6,7,8-tetrahydroquinolinium hydroxide, inner salt 7°~(Z)-(O-methyloxime),
sulfate.
The synthesis of cefquinome sulfate and other acid addition salts is known,
e.g., from EP 280 157 or US 2006/0100424.
Existing process for making sterile cefquinome sulfate particles comprise the
25  steps of providing a suspension of cefquinome sulfate in water; adding alkaline
(typically NaOH) to the sulfate, followed by an organic solvent, (typically acetone),
resulting in the precipitation of the corresponding sulfate salt (Na,SO,), and the
retaining of a solution of cefquinome free base (which in fact is a betaine); conducting

sterile filtration of the betaine solution; and adding sulfuric acid so as to produce



5 and pal m kernel oil-derived caprylic and capric fatty acids and gl ycerine
or propyl ene glycol, known by the trade nane of Mglyol. As described in WO
03/ 06387 AWOhe1umwes20f an anti bacterial agent in the formpofi/EPa@EblosBasti cl es
of a narrow particle size range i s ad%ant ageous conpared to coarser
material. A practically feasible size distribution of such small particles

is, e.g.,stHPfd égﬁqﬁlmgégﬂhﬂép&mcfgsl&oédﬁﬁgFérﬁ‘y other acid8tBtRodi& any

af orement i oned steril e cef qui nonme sul Phate particles, prepared according to
EP 280157C@jfesDending alesiecreiauinons 82t kastieear se and have to be 15reduced in

size, by high gRgaYy RaprebEtEd %téﬁaﬁ#ﬁé"éh'nﬂé’ctlﬂ?ﬁﬁi@?ératlbb( piysishllyinAe m | 11 ng
or mcronizin Al t houeg# cef qui none s stable

e d
product s, TAMAB SHFRENSIONS ¢ & 9t 19 \b@:ﬁ'eﬁtﬁ%’%@rthq&ﬁ?@fl@s"é@fﬂ@?%@ﬂﬁdﬁ%‘m%les in
terns of 9M§blﬁﬁkerﬁélamtdelnwd amwtcoari@r@w.éeat@ejcﬂwmr@y@ﬁﬁ@%nﬁmp@néhat are

stable, particular reference to | ower 20vul nerabi

e mont HOVER Knabinat e tradsanarts SO AR B LrONGUT Y OBISTERr SR d on t he

basi s of 6feérqymrb@%naaé4énelrﬁﬁetf&ﬁ$ ofSsmhdIsdattidieeord RERsR phitieReskeSiaage
di stribution. Sunmar the Invention In order to better address one or

more of t ﬁe”‘%’é?@@%‘?%%r?‘é? copReT MR i dRractisallyifepsile sigg distibutigR esent s a

process fgfsuch@antiQRrkldsas 0., particles of a cefquinone acid addition salt,
preferably cefqui none sul fate, by precipitation of the cefquinone acid

addi t1®n salt #1989 & €EMqui none bet ai ne sol ution, wherein acid is added to
the betaine soligh)oa, 15306 wherein the addition of the aci d, particularly

sulfuric acid, 1s done in a single shot in a nolar excess of 40%to < 100%
30The inventi OFK OPhs 2fotRer aspect, presents cefquinone acid addition salt

particles, par Hb?é!b@ﬁé Mfo?&ﬁélh’tidh‘éﬂ%téﬂéfcéfq%lrﬁ%é s@bRste RPEAE PRESurby the
f oregoi ng net |1 further aspect, the invention

presents ee%ﬁmgst%ﬁP@@@déﬁﬂfﬂﬁé’@@@%%@ﬂoﬁr%éﬂq coOFEPANKLNANA 1P BRF qui none

sul faie, Ricated mdize, b higherePdigarfid® B0 r&RcRER kathdad 00piBaNy by miling kN yet
anot her aspect, the invention provides particles of a cefquinonme acid

addi ti on %ﬁr@mﬂaam cularly cefquinone sulfate particles, of a size

di stribution daRRdugh MMuRHbkIE GERBAKRIIAEREBEY06R% & FoshBexBIB)si5n PM  and

d(100) 50 ]pr'r} wherein the particles are not mlled or
urther improve cefquinome particles in terms of physical stability and to provide

cefquinome suspensions that are stable, particularly with reference to lower
20  vulnerability for sedimentation. Moreover, the foregoing should preferably be realized

on the basis of cefquinome particles that satisfy the aforementioned size distribution.

Summary of the Invention
In order to better address one or more of the foregoing desires, the invention,

25  in one aspect, presents a process for the production of particles of a cefquinome acid
addition salt, preferably cefquinome sulfate, by precipitation of the cefquinome acid
addition salt from a cefquinome betaine solution, wherein acid is added to the betaine
solution, and wherein the addition of the acid, particularly sulfuric acid, is done in a
single shot in a molar excess of 40% to < 100%.

30 The invention, in another aspect, presents cefquinome acid addition salt
particles, particularly cefquinome sulfate particles, obtainable by the foregoing
method.

In a still further aspect, the invention presents crystals of cefquinome acid
addition salt, particularly cefquinome sulfate, preferably in the range from 0.05 ym to

35 100 pm.

In yet another aspect, the invention provides particles of a cefquinome acid

addition salt, particularly cefquinome sulfate particles, of a size distribution d(50) <7



m croni zed. 5Detail ed Description of the Invention In a first

aspect, the invention is a process for the production of particles of a

cef qui norwoaocidogsdi ti on salt. Wth reference to the abeoveskesionsises
background, the process of the inventBon is based on a solution of

cefqui nome free base (i.e. a betaine solution). 10l n order to prepare an
aci d addi yro(spl &, 18 ppMidnald(@o@ct dsd fnadaRekih td patibREakdRoSAlIBEIPN. These
aci ds can be organic or inorganic, nonobasic or dibasic acids, wth nineral
aci ds bei Rrdreder r ed. Suitabl e acids include, e.g., HJ, HBr, H

HF, H2NO3, HCl 04, HSCN, aliphatic nono-, di- or tricarboxylic acids, for
exanpl e acetic acid, trifluoro acetic acid, trichloro 15 acetic acid, or a
preferred physiologically acceptable acid, such as, for exanple, the maleic

acid, 50 patdiledDed¢rigfion of e Inkantislw t he m)norral eat e ani on HOOOOH=CHOO0O0-
. Anot her sui tabl e organic acid is naphthoic acid. Preferred cefqur none acid

addi tion sal tsh %Eqsﬁa@%f"ﬁ%ﬂ”ﬂ@ﬂ@%‘ﬁMpﬁ?ﬁ?lfﬁrﬁhﬂé’row B Phesfticles of a

di hydr oi ogifd@inoffRf 44l BeABOS @brft Alveth r@feférwert@rme BbbYElEOxYibBABREIPAIRS,
cef qui none- 20napht hoate, cefqui none 2,4 di hydroxy benzoate. e nost

preferr edtheprocess ¢fje W&H?%W%ﬂl@a‘i golution of CefW'Pﬁ'ﬂ)‘ﬁtfr% *%%ﬁen(get ?® be
bound by pharesoldtibg |nventors believe that the dosing schene for the
addition of the aC|d) . sulfuric acid in the case of the preferred
cef qu]rQrorre sul f”a?@)ertt% rtrwre@rqawﬁoa?@'t@@t%a'tn@ g¢jtable adiis %S*Fjeﬁntextbect ed

i nf1 uencepeRISdNEIAY TREYRLcRE! ddn®eLo&fah® or inorganicl RforfibakstGbr dibsgee in a
single shot. This does not exclude that the single shot could conprise a

plurali tya@ijS WIS rBiperabpeddhPg RESTHRA-shots, i.e. in which a first shot is

fol | oned by a sl a&id®inciidaBde g, I—fGIfHBﬁfI-HSthtIS NOY, HoRUE HBENS aligtiveen t he
shots. However, this refers to a one-tine shot y which all of the desired

acid is afWea- dser fiseeryic 3eids. {seyamRisracetis ﬁedﬁeﬂq%aae%w% tighre ti me

peri ogs (| g&stictdean) ot 2 grbrre® pRYSHIBGLNIY! &%éptbberhcﬂd) sm;mas §5PERdNPIE NS 2
mnutes or in less than 5 min) in contrast to the adj ust ment to pH=1, 3,

as descri B@fiIG nagih 280189 & PEPvie-12 g salhs hawser |“E)%d ”IQ'?OUB'G?@)6?@?E@O424

which is gOTEEHECHEOTPNAHBINGY sBItasRMBIGEnRMNULId AKESpHMbR ddidEPifeGOl® tO a
constant pH 35The dosing is in a nolar excess of at |east 40% and | ess

t han 10006cTHINOMRaGd adgion saltsdaflyde e ingne REVARRINEIds: CEEURARS e

present, HingdRddd, iceRuirtid sliifate, @effliddnd-bByaR%e nabhihbgRatk@dineaiequi nome
sul f at e) is added in at |east 1.4 equi val ent s_ WO

2011/ #H98DIMET9aR2 65010818 754 49IA¥HOY N PpRapste. hHie Mast é’(ﬁ‘ﬁ?%ﬂ Sattsstthereof . 1n
view of prergensmBislifity, it is preferred that the excess is not as high.
Preferably, particularly with a view to producing particles of a cefquinone
aci d addition ¥dihput ‘ﬁ'ﬁ@‘ﬁér‘%l@?;}"(’é@@ Quithrane teeinvaners Beligverthatige fagingost

preferreds&%nﬁé ferhé'aéGrtr@h%ﬂHé)HérleQ B.g. theurachdld ibiref efsatintns BHdruiee aci d,
is added in nol ar excess_ of 9% or 70- 90% nore preferably 75-85%

and nost B‘?féF'BPQSIS&”f%tG)@éb}@ C?*HH%“’”‘& beitaipg §°'§‘1*R5't'36’ifP%%’%He(y‘teﬁr“ﬁ{}’iea?%@”acr d,
pr ef ezabl yheSdlehtdbl Sarfélé dizel N @ ol ar excess of 80-85%is the nost preferred
enbodi nment . The aqueous, betai ne solution can be in any water

ni sci bl e organil@® ger%r%tdqnpkréar@ag@rﬁ@t JrhisfEsHt §xclggethal he$irgls shabt s
i ncl ude ag&ti@Bempist £plHIitebaRHeF morverlapping shots, i.e. in which a first shot is

followed by a second shot, and or further shots, without pause between the shots.
However, this refers to a one-time shot by which all of the desired acid is added

30 quickly in a very short time period (a very short time period (less than 15 min,
preferably less than 10 min, especially 5 + 2 minutes or in less than 5 min) in
contrast to the pH adjustment to pH=1,3, as described in EP 280157 or to pH=1,8, as
described in US 2006/0100424, which is a more time consuming procedure and
takes more time to come to a constant pH.

35 The dosing is in @ molar excess of at least 40% and less than 100%. This
means that, as calculated on the amount of cefquinome present, the acid (i.e. sulfuric

acid in the case of preparing cefquinome sulfate) is added in at least 1.4 equivalents



10 nost preferably a mxture is used of acetone and water. Herein the ratio
of the two types of solvents (solvent/water) can vary in the range of 0 to
1.7, prefwoabliyo®23 to 1.5, nore preferably 1 to 1.5, amdTmpiopsesier ably
this solvent/water ratio is 1.2. 4 The use of m xed organic and
aqueous sol vents can be used with advantage in steering the process of

particle pR@m IBsd Mah @0 bEiVAbAL|th&abi. W)/lew'%ﬂ@'rddegé\é’dllﬁt%/ it .@q)réf‘éﬂea gl e size
di stribution can be steered by conducti quj'dl s?rbacemen washi ngs of water.

The conceREr@CPEhisgIot aghilh MuREer ey diarcudyly ﬁv@a}h"o\i&?%qﬁ%Pﬁ@d%S to

0.196 nol pig c&ﬁ@uﬁ@h@lﬁcw édb‘ﬁlo‘ﬁesfaﬂubr@%'ﬁ?oly§eﬂaﬁiﬁéﬁ1%tsulf5‘teas&%ﬂfw§m16%és@n of
0.165 to 0.166 nol/L. 20l n order to produce particles, the addition of

acid, preP@& I PatipesizecdisiEipetion. $hg aw(ﬁcg&rwy suicantifz 43 pdded INawi || be
clear 40 Hidreibbdscsl RROSRLrTALOYGRGRABrERrEDIY ¥585%OhNE MosBprérdrapper at ur e,

this crystallization will automatically occur (as is preferred) as a result
of the foP%8OYord oE: & single shel direHlyirevidiagiadidrreferakly gufpiepeidall §

sul furic ARId exddisof B6-8B8Y Kitlfa!IdEl prefefedRfibotiienpr ef erred conbi nation of
organi ¢ and aqueous 25sol vents, and nost preferably acetone/water, is used.

Wth a view to OSt3HUSPHE bpiRing tqldionzan t?ﬁ;]'”temé( Vet Biscide B'éﬂat”i“cf’r%ves‘itze it

i's furthefikdk&brsd SCalthits. iHefehRARBIN Y iRcUBO BcEtoN e Ak Idtrakic@Rolband ai | or ed.
In general, froma processing point of view, acid, preferably sulfuric

aci d, 1&anmest &@é%ab'bﬁ\?e’?"Xa”ﬁn'%\ésqde?iﬁp@te&mﬁ’r%‘dr‘%tﬁé quPkﬁ‘rltf‘é@ttcbOfI‘bé two

However, tytpeé%f%lﬁérﬁé(ﬁﬂl/énlﬂ%tér 8ardrgin ﬁ%l%ﬁb@bﬁb't&157U|pfé:fé#a%lya@5% be
added at terrperature (I etai ne solution), of 0C - preferably

15C - 21 C!-aRgrewrsterphlef do atﬁ ?”(at'”oét RrefRseli N @'Yﬁnt/watecr@t@cs 1 As a

direct or indifrgelisé 65M|xbd%frga?fﬁjéjarﬁtga@féo@s sBN@ﬁt@fc@F?'b)é L%Hbf\/\h'th'a%véﬁt'a?e to the
bet ai ne sol ution, Ral’tl cl es of cefquinone acid addition salt erably

cef qui nont $igefiaedhe Rrpsess %ch?ft'tciﬁ erecn@éﬁmﬁwstﬁﬁzamaé 'ﬁ@cﬂ'@?rﬁ“”fl d"Bart i cI es

t o refd ecpafibat sitd ARBik@On AR REsebhst BY |cbﬁ&|ct|ﬁng enPlwadhifg¥toar e of
both. However, w thout w shing to be bound by theory, the inventors believe

t hat the Wﬁﬁrl cl es produced in accordance with the invention are in fact

crystalline. WphaQyALEMRABARSE UekRAAINAEL BE3AS sBlution can v%(\rj’i Rbhsh.AeEYe by the
|

met hod of the i nvention particles of cefquinone acid tion salts,

pr ef er abl §- @@f’ﬁ@ﬁhﬁ@ﬁ@feﬁﬂ"?’ Mecefarineaeds, pr%%ﬁmtwéamoaa%téa'qmafto dpPfer from
exi sting gakgwgyene acid addition salt particles, especially sulfate
particles. The latter results in particles which nust be adjusted to the

dosi 180 part i clneoPs i PoRUGRHBRtIGES: A GEBIPT O 25K ProR ARl SHiE: FTdyS of

suspensi ofpllbRESBY @Rls%ﬂalzayormm.%bmalr @the skilled perEBR thd’tV(%He'n@ihg'Uhtth@d
results in particles having a particle size distribution (PSD) conparable

to the af & é‘?fﬂr"?‘tr‘pd‘?féﬂe@@ﬂ?otf"SrﬁrYﬁt%'Hz%'P” it PRmatier bracer @F s WateieN e good

syringabi b byeaitoftRs f—b‘?ﬁ@ﬂgﬁbf 4 vswat@fupawreeétﬁj.m dHCRE prltb eI aUmvst cal
stability) 10Surpri Sh&g@ the particles produced in_accordance with the

i nvent i on2eBnpHif §ePar Yo Whaen ersf?éﬁeét@mbmat'@oaﬁomm yd FHURHP y

partigi eSsoIU'é]ﬂ§%n@rmémbbbfé}%bﬁlla%bféﬁemm‘ Baysbécle sizes typically in the
rage of 0.05 - 50 pm and preferably 07 -10 pm wth at | east 75%of t he

particles in tHét hr%r\f{fé" t¥ olfagrng p@”lc?r'ﬁ%fr‘\%" by é'?%PFeé%”?ﬁ PERECI® §if§eitd?
0. 08- 0. 27furiwar pldibite§ HHIR6S tpLIafRYWILDBN chitalliZMRAtHORIlbiRdONEgSFRECT

i ncl udes novel particles of

from a processing point of view, acid, preferably sulfuric acid, can be added over a
wide temperature range, from 0°C to 100 °C. However, it is preferred that the acid,
30  preferably sulfuric acid, be added at a temperature (of the betaine solution), of 0°C -

35°C, preferably 15 °C -21 °C, and most preferably at a temperature of 19 °C-21°C.
As a direct or indirect result of adding acid, preferably sulfuric acid, to the
betaine solution, particles of cefquinome acid addition salt, preferably cefquinome
sulfate, will precipitate. Reference is made herein to particles to reflect that these can
35  be crystalline, amorphous, or a mixture of both. However, without wishing to be
bound by theory, the inventors believe that the particles produced in accordance with

the invention are in fact crystalline.



cefquinone acid addition salt, preferably cefquinonme sulfate particles,
obt ai nabl e by the foregoing nethod, which are aggl onerates of primary
parti cl eswof2otimeogef7or enment i oned PSD range and whi ch par PCTEPariopesre
further characterized by the ability 60 reverse the aggloneration, e.g by
sinmply agitating suspensions of the 20particles or under the influence of

ultrasound.  syrprisihdly ﬂ%ﬂtﬁ%@nbmd@r&\&ﬁe .ﬁvémn%rh&légopééfaemonienaé.@e
context of the invention, is applied preferably u5|n% sonotrode al so
8

i n conbi naddiien §alh paefﬂa&w %@HP'”QWG SHifete %B?'Pﬁgcaé‘qu Produee Bt g

suspensi ofyo®-GistiRgRbRAYI Bﬁeaacﬁfé‘dtﬁﬁ&f‘sﬁt%ﬁrﬂ(dl@g P Il Bl ste ki PfFQ@O
Sonor ex Socr)lobl oC g‘lk)"h]QI nartl cle size distribut |eo|§&(|:%g be s!t’b((gelredS 25by

duration 8" @eﬁévw Fiat'i't'ﬁﬁs which uisk B¢ pdiUstsd tethe drsired megids Pre fﬂr@eegs

Wth the Qﬁfnbbﬁlhl?%n@freédéﬁehdb‘bﬂﬁ\} b UspdHich |ﬁfébttaﬁre's%P ngrowRhliords soni cation
is believed to_résult in disintegrating o omer at es, W t hout

damagi ng the cr{@inventian medrodhigHlis in lPl%”'B'&Fthla(‘:"lné %mrflglgélzeﬂillﬁglbiugon

fundanent gidry &jnﬂﬁaeé@etto tHeOaoEdMRerRivhEd PR Gahillb lofficrohies® nisitdrldl Bt (€. 9.
m cr oni zatl on |ead to crystal lattice break-up,. and 30the occurrence

of highly haye @@ﬁﬂ éY”"}%bﬂ'Itlﬁ?Bd $egysreBdability of suspensiep @J?‘%%l@%t(phﬁsﬁ@
i nventi onstgbmg yprovides particles of cefquinome acid addition salt,
preferably cefquinone sulfate particles, of a size distribution d(50) 7 pm
d(90) 195 pm a¥refisitey thspagicesiiedused | in Aecop’ance Mitedhq inyeniion Gomirisdi zed. By

provi di ngiddae ;?chk"e@"&j&lbﬁ@@ﬂeg%Y%'veﬁ%rnﬁélfér%améhﬁpérﬂ‘ilél‘égt ITRBs& RsHASary P 35
several favorable possibilities. hat the formation of ag (?I orrerat es

enabl es t%"“ﬁ'@sf‘ﬂ\ée m%@e§geﬁﬁy%%'vs'ratf\mg%ef@8%@8&%@5@@?]‘6@ B with a
desired sigef] it atheddt 98 itid ParBiclds fethe .ofloto 700 BlunPgndipedreddaed t hat
the lower limt hereof i.s WD 2011/ 009827PCT/ EP2010/ 060376 6 determ ned by
t he af or ef®iBPEheL-QF-2L78fMM-he pri mary partl cles. The upper linmit is

genergd |y of thﬁc&h@@tfonq{eré\mﬂ'l HEIn0EntRh .rloﬁabsﬁécefr@mewovél rtRRsidcl e size
varies from1l pmto nore preferably from5 pmto pm Particle

si zes ar ec%fgﬂ'ép'ﬂ?ier?é?dj W'tLofi‘ﬁ” Priedfiebly cgtauBIomesuliglt kattiles, tql?éa 'h%%'%@)fl of 5

choi ce totietfegon®y hitBh&r Whidteafd 28gRImdaltes &f @Finkety\eeni Ped oftiile 3000 pm
This is nore correctlrl%s call ed Low Ang?e Laser Light Scatteri ng (LALLS).

Thi s et h8@remBentigaed e FNgsr ddewhich rarticaipaly @re ﬁ”FP&r'i)?hPW&EF‘s‘tZP &y theyr

char act erb&fﬁi RrerBetedMalddgyork@mnition! e.gThesiBIE bRt spEhamardt theO
13320-1 Partyl cle Size Anzgggm S - LasgrtweD ﬁﬁr}gctgl on thp(?tgs descri bes the

met hotfs f BeMtiElse opeRdar fheatyeseeof Uiareynct e size 10 distribution via |aser

di ffraction. TheraaBohd GMPLRntERIESIAREPHEI I melo‘éaﬂe&{ﬂaﬂhe%v%nﬂon it3900pm
The net hod |s conduct ed in accordance with W nnacker-Kuchl er: Chem sche

Technol ogPePlied grafeerly UaiRe 2 SRACtREe 1alsp Hygombigatign with a flow qefeandipith | e

si zes, angodl dfﬁierédm&at@a éd% eRSfon @gneb@mm@ ueReRdshy sbhfficamsont of
excess of acid, preferably sulfuric acid hi's, enabl es the person skilled

in 15 t hBiekches Edi0Rg: ?‘Eﬁ%%%e%b'ﬁ%r thegrasticle pizg d&?é’i“?iﬁ'i"ﬂ&ﬁﬁ bgsteFradidi tion

sal t £5r ebptadlivn 664 BhergP MRuBHH tha b§itd¥idh bt HeBsohicafidn prodesd.red si ze, by
varying the anmpunt of excess of acid (preferably sulfuric acid), and doing

a sinple parti i GpRarieas of %‘Hf’e?atl'ort ot gpitatqneas WPH&?&@(&“W'&%%I ect the
desired cpafbvel engestipin m.ﬁ@g%tm@ Jf R ARl drhéatess WRRSUtTRHEHYINg tRE Whiskhl

reference to particle size tributions of the order of magnitude of the

exi sti ng, 1Ay oehe Pafils pyiree- iThisiig fgidemanially difierient KemnBe &xiséR8ess of

acid, pr eb@ﬁ@'@kmﬁ&bwmhﬁ P' hicrbsizatRm9 R4y 168 ® dPYRAI851EBEE YrebR-1BoYna@nd nost
preferabl 80- 85% It s be noted that the novel particles of the

i nventd On?/f@)gﬁcgrrgnqelﬂfﬂg@y ty irregula RASEG® PEE98Y- which they are favorably
di stinct from gxingd rexpeceitAimamionti§abrovidey paxidngyl & deh'@uﬁ@?ﬁ@' a@art icles
show di fferent interactions with water, observabl e by Dynam
Sor pti on '(agﬂyggn salt, preferably cefquinome sulfate particles, of a size disfribution d(50) < 7
pm, d(90) £ 15 um, and d(100) < 50 uym, wherein the particles are not micronized.
By providing the aforementioned novel particles, the invention opens up
35  several favorable possibilities. One is that the formation of agglomerates enables
tuning the process in such a way as to produce agglomerates with a desired size

distribution within a wide range. It will be understood that the lower limit hereof is



This determ nation relates to the water vapor theory, which is known to the
skill ed person. See Tisserand, C et al "Conparison of two techniques for

t he surf awe 208@og82al ysi s of al um na: |Inverse Gas Chr omaPolERpéy/0ei37¢i nit e
Concentration (1GCFC) and Dynami ¢ Vapor Sorption (DVS)" in Powder

Technol ogy 190, (2009) page 53-58 The novel particles of the invention show

no tenden@&teﬂﬁm@d’%ﬁh@%‘f&reh&f%e’d' sif8f &l Sirhay i fartidled MR eaf e MRt oned
t heory) whereas thé existin qui none sul fate {%artl cl es show Type |V

char act er p§rally g ergsapt @ g!%t%fOfééT"E]‘uPFﬂﬁ%b%(c & PRdiA ] $igh vargstrom

pref er abl y | gefoBoonREm &6l frétt RibRAFdrh 8l 8% to 10 ﬁ,ﬁe present invention can be
put to use in known manner, particularly in the formof a suspensign in an

oily base, e. Pa@@m'ze@l%%ﬁﬁ rwd@y|La§gré@ht Y¥elieina Mvges Hrometed®io/ 060376

7 bel oy @I“imcé\/tcgtljétg}n@ié WpMHQW)ze &ﬁ%a‘?ﬂld’bst lﬁ@wb@ﬂ@nlt N3P Mindahis igs one of
its advantages, suspensions of increased stabil g%'d—%&: nst sedi nentati on.

Such st abMo'¢ 90%%|yrf‘seﬂ'e§é@i’vn‘érﬂﬂ'§ﬂ-?6w leight %‘@“ﬁé’ﬁglﬁ Thisanefhed B§%0p| c
opti cal Sﬁé‘éUIhé'%éjgt\é'fé‘r@ed st HREA@%N(J .ﬁ&s@nesswpaha@@!teb&aﬁ&{ama%ms»n
France), as described in WO 5 01/17504). The TURBI SCAN(r% equi pnent
detects aftGhahiye interngtiongl siandare 4Poh’ 320k PatielgtS1an Anstysis) —i ka8 sper sed
systens opiffrhetidiafieth gk aa&érnu@sqr]élngélhowﬁirtt@é ue@fmlrianbﬁoa Mﬂfclé &gé scan
macroscopi ¢ anal yser consi sting_of a reading head novin

f 1 at - Hot t BiFEQUESH Yiadasee diffracien. T%ap@cg@gﬁ@ﬁg@ach@l%tp, g@@%@?p‘ﬁ@ hei ght

(see e.qg. 36’@09H13|'Fhé)meth6@% %%%bfefﬁIrpﬂc@érd'aﬂ%babith'thr%fckﬁﬂkﬁéﬁlérf at ed
di spersions by a new 10optical anal yser: the TURBI SCAN MA 100", Coll oids

and Surfa(,(érse”lks“f'b}‘?y-rsqcéﬁ@ﬁ@ﬁl é E@H‘H"Ef?éﬂ%érﬁ’%g@ Mfects 152 (1999) page

111-1283. The phAI®3FRsPAHRY ﬂ{@bllsﬁ‘ltﬁﬂl@arth&%facé?h@é W%Hbé@%kf tRecept abl e
| ow vi scosHy oi [y medium such as nmediumchain trig %erl de or a m xture

of medi unﬁ@ﬁamrpfﬁ%ﬂfsyqf@fqdd@@fewebnSami%a@ﬁ his @m%@% Seryamskilsdiy have

fattyimci theCaraboskifd tdprodiide péﬁlc%r&%@&@%mé%d Qdditiesaedirerlrdply r ef i ned
grades of MCT oil each chain has 8 - 10 carbon atonms. The oi | may

conpri se @@fﬂwapmﬁﬁu{ﬁ@%@ﬂ%% ot Seriregcnizny 6Y antye ki areouns of B¥‘Eﬁ§§l°§ne

gl ycol di Qéibl%r%fé?éblﬁl Res@id adid)y a?q‘él'ddﬁngoé sitnglé géﬂﬁbl% ofe Mehsurbmeal yage i des and
propyl ene glycol diesters. Preferably these fatty acids are fully

sat ur at edPaRiGER pé%d%-eéaﬁ?rﬁﬂ"?cé t%@eﬁﬁre@ﬁf‘pﬁ'o% f%§r°¢ffé§bth§rlf@r%%§'éﬁ? ently
20 preparegudpy. the commercial fractionating of naturally occurring
vegetable (e.g. coconut) oil to give mainly 08-10 fatty acids fol| owed by

ester#® i cat i onWh FeffsRncelo; Rpstil Fize i %W&}&'@HS &f &vnender pt BEenididst Fdheeget abl e

oi I havi ngxishgg, dmﬁjrbﬁ.elea héﬂn@nlt'@ geéx@m@la%a{ lhe merirlexdebss oPreRri etary
exanpl es of such ls are 0 as caprl clcaprylic trigl écerl des and
M gl yol @B@(‘P@%yﬁk’ dyin stk '§I7§ A’ ZB%i“PcPé Rfe(Abht &8s eagdnost preferaby 9 val ent s

of these gkd,s are for exanple: Al do@l\/CT KFG Al do@ TO, Cal gene 00- 33,
Cal gene 00- 33-F, Cal gene CC- 33- L ene CC-33-S, Captex(R). 300 Capt ex@
355, Crodanol GreheuldERe foigd &t éh%@o Tartiges g e iovepligy St Jurther asan GT

8- 60 $80pr df)é?‘-tl%éb? viplictBthed a$§7aK/oraE>$} ais@tt €bmBeistind2Bdquindasd &ﬂ%lﬂe ®br 30 8-70
3579, Labratac@LIPO Labrafac@| i pophile W. 1349, Lexol @ GTI-855, Lexol @

GT- 865, W@@B‘P@‘%f@ve'l\ﬁa@ 8% @M?'fqurr“i Inrtiens W'M‘f"?tte&l BeERbIABYbee @
1053, Neobges@ivhapoNsees@iys)Pel emol @ COT, St andanmul @ 318, St andamul @ 7105
and Cal gene CC.22, Cal gene CC 22-S, Captex@ 200, Lexol @PPG 865, Mgl yol @

840, Mritol @ Pis %H&Wdﬂ@te?@&%é@wmor ﬁéqoéwr@ iscknostneR Bl @ 302.
35Most  pr @Ifll%d;%?sérﬁ SMealiseld@hgadel 8@8mﬁa_r|"‘§%>nQﬂW@%cﬁh@ﬂe@fb@ﬂf&dﬂﬁcé0 t he

i nvention corrprl ses a thickener. ener in a pharmaceuti cal

f or mubGit i 8pRlygis of alumina: Inverse Gas Chromatography at Finite Concentration (IGC-FC)
and Dynamic Vapor Sorption (DVS)” in Powder Technology 190, (2009) page 53-58
The novel particles of the invention show no tendency of hysteresis (Type Il
characteristic in the aforementioned theory) whereas the existing cefquinome sulfate
particles show Type IV characteristic.

35 The particles of cefquinome acid addition salt, preferably cefquinome

sulfate particles, of the present invention can be put to use in known manner,

particularly in the form of a suspension in an oily base, e.g. ethyl oleate, MCT oil (see



WD 2011/ 009827PCT/ EP2010/ 060376 8 general is useful to provide good
suspendi ng properties and increases the viscosity of the conposition
wi t hout re@a01vePs27af f ecting the syringability. PCTEPRO10/960376
understood that the present invention7does not necessarily change any
aspects of the process other than the step of adding acid, preferably

sul furic gabgly opt W.@%@C@‘eg%a@w? Refci e SAAtib® broRdés, the dher sl on of
particles thereupon he cef qui none particl es of the i nvention can

be put toa@»@@tawaﬁuapeaﬁ@n%wéngrgﬁ%e%we"”asag@m@t gsqivenigor etUrli SRREY The

term " cef gyHinqaERdiniaediod $gd b@%@asurém.kwgmc%s@b?a%u@al@aénrmg:@@ﬁ@bl e salts
and esters thereof. Cefquinaonme (I NN-International Non-proprietar (ﬁlame) IS

the first TUBBIRGAN® 16 ggeﬁ&péi?‘i’ oY demaiastionr FrRNGeY e PR pekpCriBrd UBe

vet erizar y1/Aesiagi Nene |T1URE§S@AN@quUﬁ)hﬁ§rﬂQ$été‘ct§1@h?QihBthQéw aambadicpsporin
resembling cefotaxime, but with a bicyclic mmmgrogat the 0-3

posi tion §¢d@epiafien. ic.) 'salqpérﬁedéystgms OZ@Pﬁ bP%? 8 a¢ligledighgsatieree dds on
Ant i m cr ofi\@hicADEinSmaGdsEdpRTBR IR RYn SOt 6a réra@ﬁgsheaﬂog&%)/mg%r@ub none has

been found to be especially useful in treatnent of respi r%f] 15i nfecti ons

in |ivest BRigofiameg, C%aﬁ"ﬂqaé %Hdwﬁl'%ssc'(%%{?@ i 1% &41rs, SRERIMEP ﬁtﬂ ytica

i nfecti onpeRgGat bl e)chrsdie RANbMIoH irRtRitP Yf b@dmc%‘htrbféﬂ dlsperS|ons MRl Sele
crystalline ce hal osporin salts have been proposed for the_treatnment of

bact ekd al optifakenahserethg TURBERY AGhMAI H{Y8r otBIdSdeasr  BRTfEEndre

sul f at e oppgdidtsthamidaNgnceRyfmENshBctaddh {1999), 5k 3 1\W10B, particul arly | ow
solubility e. gl_i] 20cef qui none- 6 hydr oxynapht hoat e (cef quj nonme- napht hoat e)
e

and cef qui nome %pwgﬁe&tg}y B@W?B%@%a PEé'f"Eﬁﬁeh‘Bﬁ%' W@P@Wﬁ IgWnggrosEY |

Pref erredojip nfeRfiGH! 8QEFEas WdALS- chaln triglydd1RdC6F AUhiRAITE PaiddiGesha the
present invention will be general i ncor_Eor ated into arpglhar ITB.CEUtI cal

conposi ti BiglCprietseMast W“&h@'lﬁ‘stﬁ@b{%?rdﬁﬁsa@"ca sty hayedatepeidihemnsid 8 altypi cal

phar mageuthbah 2EMPAS for eib @6@@5@ REnéPgiddes oPMOTWESHIhUhafiEy 8 seg 2.0 to
20.0 % by wei ght of cefqui_none he conpgsition accordi ng ?Eg t he invention

can be app®ived qt@nanT%M%if ojf magé%?émseb%}th&r inedyssridesof giF #8iH RH¥wn in

the art. Geper st bvody*r@]eagrybal 8Fers<'ﬁé|'so@f fheskhRtgdas ora Aexaréiodlboyh or
parent eral | Wi | e 't he pharmaceutical conposition accog(gjti}tg to the current

i nvent i on!] CBF'@?%@%H’SQ%'GH‘? aiveplctiesiersal wirablyithgse &8 -G iafdsHescul ar

or subcut angossuBRed] §GEH 88 n- éafp‘?}ﬂl'bn'@rﬁﬂ nédbria! h@adarhese BRULCEEvEnferdl SO
possi bl e. In general the conposition accordl g% to the current

i nvent? onPeRAse b&d‘ﬁ?n?@?@?'@@' th?%'PPa%beef RRVE!YRACHEING YeRRIaELR % r eat ment

or pr even&b@hugfonha@;t\@rmawyla:é ¢Gﬁ‘ét@/’¥ﬁ:l(§sﬂ’6hbva§d gygaenmmbh of theeé se@s goat s,
sheep, cats ogs ou tr | Seases at can. be are

bact eri al W'thﬁef(’f‘to%rh@'%f‘o'r é?ﬁ'?%&%ﬁ" )\/69‘?"8@? °"§?1¥F‘8g}@?|idf3§'fe FORROSItiQK B

ti ssue- andoskidicibinf SdilaBRS PAs|HictiB§dxanfples ofBUEN IS are Miglyol®&1Pagti cul ar
anount of cefquinome required for a partlcul ar t r eat ment lell a]r
¢ bavof)

dependi ngcﬂﬁflﬁpatpﬁ@csp&ﬂ'%”d%sge ¥ WHIoyRI® of Stthe ®Ost PIRRY IR
treatesl, dicaprylate/caprate.

Equivalents of these oils are for example: Aldo® MCT KFG, Aldo® TC,

Calgene CC-33, Calgene CC-33-F, Calgene CC-33-L, Calgene CC-33-S, Captex(R)

300, Captex® 355, Crodamol GTCC, Estasan GT 8-40 3578, Estasan GT 8-60 3575,

Estasan GT 8-60 3580, Estasan GT 8-65 3577, Estasan GT 8-65 3581 , Estasan GT

30 8-70 3579, Labrafac® LIPO, Labrafac® lipophile WL 1349, Lexol® GT-855, Lexol®

GT-865, Miglyol® 810, Miglyol® 812, Myritol® 312, Myritol® 318, Neobee® 1053,

Neobee® M-5, Neobee® O, Pelemol® CCT, Standamul® 318, Standamul® 7105

and Calgene CC-22, Calgene CC-22-S, Captex® 200, Lexol® PG-865, Miglyol® 840,
Myritol® PC, Neobee® 1054, Neobee® M-20, Pelemol® PDD, Standamul® 302.

35 Most preferred is Miglyol® grade 812. The composition according to the

invention comprises a thickener. A thickener in a pharmaceutical formulation in



WO 2011/ 009827PCT/ EP2010/ 060376 9 the particul ar di sease to be guarded
against, or treated, as well as the specific antim crobial agent selected
for the tweann9s27t he route and the frequency of adm niPSTERRIIOMNCOIFOr
exanpl e the dose of cefquinonme sulfat® (or other acid addition salt) for
the treatnent of horses, sheep, goat, poultry and fish is between 5 to 10

Sng/ kg boﬁéﬁ’{@élgjé‘hsefﬁptro &6\%8& §o§d g@ﬁ%@m@fprépéméé(gnd)%b@é%bg ke Viscdsg ormended
and for the application to pig, dog and cat a dosage of 10 ng/ kg

bodywei ghef thpremepsiten wiyit a%@tWﬁlytaﬁ‘ectfr@th%ﬁi/rmga?h“ at nent s: Cattle:

Respiratory di faFse GAYSSHANEARE %s%hamvyrhﬂdmd@% R AediRBNKI dFaAge
haemol ytica; Digital dermatitis, infectious bul bar necrosis and acute

i nt er di gi 8 asPegtsrldeopeeess QBe<hen tiglstemotatdinasid Prefemably selfeid acidmst i ti s

Wi th s gng, 1Ak caMBINBMeddtNOEMEREN) ind fe! f¥@satioR-of BhiticiRE dré@m @ 1 n cal ves.
Pigs: For the treatnment of bacterial infections of the |ungs and

respiratory traee ceyamapansiosalles inyerlien 627 88 PUHRHBDH ?tdgaﬁiéP%tsw s,

ACt i nobackih Syt Y4rtRE BRISIRE t8RUINShTeE PIHRORAR USef§bin®man hehBEd herein
cef qui none-sensitive organisns; Mastitis-Metritis-Agalactia syndronme (MA)

15 with |Wb‘Fj@%ﬁ’éﬁfﬂ‘aéPUtEab@ﬁqeptaQ{ea%ﬂ%?6@6%@[?5"“%’6’;? St r ept ococcus spp. and

ot her cef qui NOERfRABThE | INN-RRAABRSTE NoRLEHoBkiStariRedheé ) RNheffirsDfduadnity in
cases of nmeni ngltl s caused by Streptococcus suis. Another preferred use is

in thE t r eaReraHen 6ePRIPPRITIN SevrARRROB Y S8R ¥ptesigecmedicins. 1t ig a sank and

ot her cef %tﬁé’t%‘»‘arﬁﬁm’&%éi c"ébEé'IBkéé’Fﬁ] .%@em%nhg@émau.rﬁe(mtlvﬂtrpb m@yiﬁeate
| esi ons) caused by Staphyl ococcus

i nvent i onPYiENARErmriohedss fRﬂS'ttqﬁ‘eU?ﬁrbﬂhélt SEH st etp%!r?%‘l 'é‘éeréff'ef!@? qui none

aci d addi bb%re?\%leton AQﬁlﬁfl&B@Ql' gfeﬁ‘m@eféhﬂ OREMothElabaHROUBRA! TéXa8519d0Y.
precipitation of cefquinone salt froma cefqui nome betaine solution,

wherei n acid, prEMEYES Rasfpenfeynd t&&eoeSpPg‘alﬁfd‘ﬂ@&”ﬂrbtr?fﬁ@eﬁb‘?fdP%r%V ution.
Accor gh ng.nﬁf&m@ﬁ's &5 ReSdio kS (e ﬁ? deofiR bR QRYs] @Iartrch@n?qmlnh@rn%e{e@mdm@yl furic

acid, 1s added in a single in a very short | ess than 15
ni nut es) , infeptign maatﬂe)&t@eseéinmlst&m%hydnﬁ@w than 100% As a result,

particles are {/@frgRAKalin€ 8FHIGP oA JhIRRARL R2NPropBset 96CAE EeRfmdmI Y
crystalline particles. This enabl es providi nﬁ cef qui none acid addition

salt, prepEbamesaldafestiontme gseﬁfﬂatr@mq dihyaioc @rléeﬁrfgéqumﬁgliﬁ 88 with

mi |1 ed, eé%%mhleycerah%wwﬁdaé@.%heganasJ w.thtaarwcwar@nownwgwmy Rhysi cal
stability as conpared therew t invention wll now be furt her

descr?Q)edC@WP'HO’F@TGer@/HE%y'E‘QPWW@tq o(ICPfSW”HEPe r}?@ﬁthloﬂﬁ)t Py, eé‘i&’é’?ﬁ?l‘% Aand the
acconpany yikgdlok@ BéSRate MQq@Q%HeQ’@%&&WB@ﬂ leg)oﬂ?FHfQﬁgﬁIZ@eﬂquome sulfate.

Preparati onof cet qui nomeparti cl es: Exanpl es le 1: 250.3 g of
Cef qui none sul FH?@%H@@L&@@H@@&%% et@'ﬁﬁ@%tm’reé‘t'o” will'be generally

incorporated into a pharmaceutical composition, preferably a suspension as

described hereinbefore. A typical pharmaceutical composition according to the
25 invention comprises 2.0 to 20.0 % by weight of cefquinome. The composition

according to the invention can be applied to an animal in general by all application

forms known in the art. Generally the administration to the animal is done orally or

parenterally. While the pharmaceutical composition according to the current invention

is preferably administered parenterally, e. g. by intramuscular or subcutaneous
30 injection, treatment via alternative routes is also possible.

In general the composition according to the current invention can be
administered to all species of animals that need treatment or prevention of bacterial
infections such as pigs, cattle, horses, goats, sheep, cats, dogs, poultry and fish.

Specific diseases that can be are bacterial infections of respiratory tract,

35  urogenital tract, soft tissue-and skin infections and mastitis or metritis.
The particular amount of cefquinome required for a particular treatment will

vary, depending upon the species, age and weight of the host animal being treated,



5 below 10Cin 740 mM of water before adding 150 ml of 16.3% NaCH, foll owed
by 1020 m of acetone for precipitation of sodiumsulfate (Na2SO4) at -5C.
After filwoavilemdeend washing of the salt with 375 m of PaTmMPe10/060306
acetone/water = 1.27/1 the conbined |9quids were decol ourized by treatnent
with 21 g of charcoal. After washing of the 10 charcoal with 150 m of

acet one/ V‘@E%artlcu%r]dlsé&% {5 pd %ﬂ%d‘éfd ég[b‘? n0PPirBsEd, 'agl#\!réiﬁaé’\/ﬂrfe Hesdifgl to 19C

before addition 388 m of % sul phuric acid with 5 m nut es,
Stirring @itimiseobiabageireetgsied fer Mstr%@mqrﬁu@@ r@ptqgnﬂr@ frsAueBCYHPh bef or e

addi ti on %&m%%@r%tlml e &%ﬁ{p‘%ﬁle ddRESIr celduidmiTs e %#Qﬁl%?%dﬁ’a@@ﬁorpour ed

into 1240 acetone. After filtration and washing tw ce with 2500
m of acesaidor the typadoepi @fdt%sw§haepeqpadv@ulﬁﬁygn@ f'ah I%bewe@ng‘? e1®25 g of

the myy erliﬂ@ lﬁqu%”gWE@ﬁt p‘b?@é’tﬂ@ra'db@aﬁé ofts gk g’é&@b\%lgfh@fs%b@hm@%e(ﬁamﬁ or C

Sanpl es o ror Partic Size D stribution PSD) wer e taken
after t hefoathsi adpbieation t@ pig. deg prdiat@ doaspde af Terokg bodyweigNtaddi ti on of

acetone 20U t %q; mqhéedﬂ gvp,r ikRtmeaends. PSD: D(100) = 15.14 pm
D(90) 6. 25 pfn%?é[)s( g@g%r@ O g npar abl e to the procedure as

described in ekatipl Besﬂp‘@mdﬁﬁaﬁﬁ Cauzsd wﬁaéﬁeuzﬁ*{a myigcige snd MaHOFHERe
sulfate “ﬁéﬁnélﬁlﬁ%&@gmlt&br%gtlg Pfeckifuys3 BullaPrherpsbisl 348 ﬁéut@fln@ﬁﬂ?l@ne at 5C

The salt an g charcoal both were washed with 300 ml o
acet oHe/ waeespbasilgsis Baehin s feris dAByte 2Esof] Mastitisc With ndgRRatob rSYSteRia) 1 1 or

addi ti Ona*nv&lb@rﬁ&ﬂaba%@@ E(QI’ sepfsatntib McdiVes3#18: Bothe 3G neHIBE BRSledd qui ds,

whi ch were use Oas stock solution. This stock solution was djvided into
three equiafegims @fntéle luagp@ndgeqriratory diast §aused by Pastayglia multqeldgy| e 2- 1:

One porti paspbodika &a&f:st)@&lrr%bg&}ﬁlssﬁlewd Qu%ﬁla@eﬁi@ﬂo&&cﬂlg@w@aﬂd 35 m
of acetone were add‘o bet'ore dosage o @W?earﬁﬁ 15. 1% sul phuric acid within

5 m nut esothenheefaeinemedienailive QFaanigas; quﬁ'ﬂ -Agrdectd YR MsUNMAB00 m of

acet ofte URMRT inGMhEess Blddir ISMbhyRRORNRS s8Y., 9 pto¥éicus spp. and other
2011/ 09827PCT/ EP2010/ 060376 11 nmaterial for Particle Size Distribution

(PSD) wer eefagieomeasensitivenerdaaiems: oRigsTs t IRe dgtisReTi BoREIYY i F8ee$ ¢ bef or e

addi ti on d3ake 100) =
104. 71 pm meD?gﬁ%%gg%% ?éﬁ&&&&cbj‘@&@%{dyﬂ p?%;é%&pu@[rgw%tr To a?ltg{fher)

pm
portion ofirthriso Cgu%ﬂd PMeS&ERf@‘F@%%fF WSPonf-950/angs O’QEetCSF?é“”(’me -sensitive

organisms and Epidermitis (mild or moderate lesions) caused by Staphylococcus
20  hyicus.

In summary, the invention includes a process for the production of particles of
cefquinome acid addition salt, preferably cefquinome sulfate particles, by
precipitation of cefquinome salt from a cefquinome betaine solution, wherein acid,
preferably sulfuric acid, is added to the betaine solution. According to an aspect of

25  the invention the acid, preferably sulfuric acid, is added in a single shot in a very
short time (less than 15 minutes), in a molar excess of 40% to less than 100%. As a
result, particles are formed that comprise agglomerates of microscale primary
crystalline particles. This enables providing cefquinome acid addition salt, preferably
cefquinome sulfate, in particle sizes commensurate with milled, especially micronized

30  material, but with an improved physical stability as compared therewith.

The invention will now be further described with reference to the following,

non-limiting, examples, and the accompanying figures.



wer e added and the procedure as described for exanple 2-1 was foll owed. 605
m of the suspension were diluted with 1800 ml of 10 acetone and the

preci pi t W 20H088par at ed and dried at 30C under reduce@CHERIYN0E37GSanpl es
of the material for Particle Size D s0ribution (PSD) were taken after the
addition of the sulphuric acid directly before addition of acetone.

Ul t r asoungret@dsattii! | esF f Orcefgliine®mends paitthdtsd) DELSHIN Held.114 pm X 90) =
4.86 pm D(50) = 2.58 pm Exanple 2-3 To an other portion of 1155 g of the
stock solution additional 140 m of acetone were added conpared to the

vol une asgganpledfed in exanple 20 2-2 and 117 ml of water before the dosage

of sul phuric acid as_describhed in exarrgl e 2-1 was perfornmed at 18C. 670 m
of the suspension we?®3tgd ehtetiuiReme sgtaten et S‘é%%énéiﬁg U SREBIE pi tat e

was separated and dedied 1@tc F0 RMler wakdbeRk RIARGUEE m SanplBesNadH; he
material for Particle Size Distribution(é?PSD% wer e haken after tIPag
25addition of the siolpwed by HE0IMiof @celoperal preciniigten iohisodimy suteie.

U trasound was appl {Ngdsbgyat68 c eeeRelitaticohhd Wadify ofth@ 2aRhithBrsI9P) = 6. 95

pm D(50) = 2.98 pm WD 2011/ 009827PCT/ EP2010/ 060376 12 e 3:) A stock
sol uti on was prepar %d“'éEHSr‘Efiﬁ‘fgatPBe/MﬁbI:@égft’»g@sc T.%'”?Ergq@%soc‘,’w ol ution

was divided into thagligAiead bpaehintdit with Fxqoptiardodl. Alsraisabigeofttoe t he
procedure as described in e,xarrgl e 2-1 a &%‘re i on of 136 %F.of thg Etock

sol utl®dn 3 was heat etprees! 288 gef ok of A% fot?rhé Mo &I PRV %hdBeri bed
for exanple 2-1. Betohsindddiquiddwaed h88Rdntb 19 Canab@ned Asorles888 kedfi n
exanple 2-1 the suagen(gi on was cooled to 3 10 g Atéﬁ ten‘gerat ure of 10C
700 m of acetone werd7aRMIRYICEHCERE D SMINYIRS s SEHTEEEh d1egraging Pikire
precipitate separat gds apftislidest 152M7 /Ry 35 minhigefoRs &ddiabn bon26@rdliot! e Si ze
Distribution (PSD) were taken after %he addition of th ,sul&p {)lng ?cid
directly before addfPe§tene-dfnisstiohe.t @ISP?%W%EOLéfﬁﬁI'WtB& § ® seconds.
15PSDj5 D(100) = 15. A&toma. ARePfitraforba¥whRindXwi€D with 25@2mpot acetone the

precipitate was dried over night at 32°C to give 225 g of the material

used for preparation of ethyl oleate formulations A, B or C. Samples of

the material for Particle Size Distribution (PSD) were taken after the

addition of the sulphuric acid directly before addition of acetone.
20 Ultrasound was applied for 60 seconds.

PSD: D(100) = 15.14 ym; D(90) = 6.25 ym; D(50) = 3.05.

Example 2:)
Comparable to the procedure as described in example 1 1200 ml of
25 Awater and 500 g of Cefquinome sulfate were reacted with 350 g of
16.3% NaOH and 1325 ml of acetone at 5°C. The salt and the 15 g of
charcoal both were washed with 300 ml of acetone/water = 3/1 each,
followed by 215 ml of acetone/water = 3,3/1 for additional charcoal
washing, resulting in 3472 g of the combined liquids, which were used
30 as stock solution. This stock solution was divided into three equal

portions, to be used in Examples 2-1, 2-2 and 2-3.

Example 2-1:
One portion of 1158 g of the stock solution was heated to 18°C. 334
35 ml of acetone were added before dosage of 286 g of 15.1% sulphuric
acid within 5 minutes. The reaction mixture was stirred and then

diluted with 800 ml of acetone under continues stirring. Samples of the



Exanpl e 3-2 The procedure as described in exanple 3-1 was foll owed with
1170 g of the stock solution 3 and 95 ml of acetone added before the

addi ti on R0 20fv/mwps27acid within 5 m nutes. Before separ aPComEPangd/ oc3yé ng of
the precipitate 725 m of acetone werd added to 240 ml of the suspensi on.
Sanpl es of the material for Particle Size Distribution (PSD) were taken

after the addition gfatéia féHPQhHﬁé Slﬁb%t%dtﬂﬁﬂ%[@ QFeetaa?(@ﬂ'atﬂe‘P"!h@f
acetone U trasound was applied 60 seconds. D( = 13.18 pm

D(90) = 5.55 pm D(ségl't'onzofé"re ﬁH%@é‘ﬁrﬁ%j Qtrecﬂvh%efsr%eéaupa °§§CGE§§’@H bed in

exanple 3-2 was fol quguryu \;\,gns gpm@akémm égcoﬂa.ﬁg g of the stock solution 3
and with additional 139 of water added before

the addition of theP&b% Q(Woﬂ ﬁl1@4g1ﬁ4%@@9)_§@?6ﬁ‘@ %E@r'a? PéHMand dryi ng of

the prgcipitate 820 m of acetone were added to 260 ml of the suspension.
Sanpl es of the material for Particle Size Distribution (PSD) were taken
after theEX@Pl8 %R  of the sul phuric acid directly before addition of

acetone. 35U tr asoums aW@ﬂweagI@HIcﬁldoffﬂ%Qﬁj)oﬁtﬂé%'?&% sdistidn $X AP0 acetdse 18 pm
D(90) = 5.78 pm D(50) = m WO 2011/ 009827PCT/ EP2010/ 060376 13

Exanpl es 4-7 are t oVgE8Aded Qf‘@ theerocaduiR Ae eserikad R E¥PBPRFd Vafi ati on

on the PSD Exanpl e 10908t @OSXﬁB@ﬁﬂh@%lﬁbehQ@nWeC&&lte@ e N800 i e
procedure as described in exanple 1 was foll owed general for reacting 50

g of B&f qui none sul PeRien&2R¢ tfsezp@ecwﬂtatfzs%mmraﬁ@a Wb%r&ﬁ’u%tn@ rerdepi tation

of the salt at a tem@&b@e@ﬁﬂrews%%le@QifCt'H'er}ﬁﬁFer%!' fortreaR$e Bi£&1 pi tat ed
using 66 m of 15% sul phuric_acid added within 1- m nutes. After work

up 45.7 g of dry nmaPsiiation&ReD) wereiakan aéahibpee@darontqiéh%wew%g agigy
Particle Size D strjpgdtlyoneroRSEIdineh ef hekeRe abltRisoliRg waddd 3diien 16f 66 he

sul phuric acid directly before addition of acetone U trasound was applied
for 60 seconds. PSDSeqy#®0) = 60.26 pm D(90) = 35.40 pm D(50) = 18.91 pm

15 Exggple 5 PSD: D(100) = 15.14 pym; D(90) = 4.86 um; D(50) = 2.58 ym

Example 2-3
To an other portion of 1155 g of the stock solution additional 140 ml of
acetone were added compared to the volume as described in example
20 2-2 and 117 ml of water before the dosage of sulphuric acid as
described in example 2-1 was performed at 18°C. 670 ml of the
suspension were treated with 2000 ml of acetone and the precipitate
was separated and dried at 30°C under reduced pressure. Samples of
the material for Particle Size Distribution (PSD) were taken after the
25 addition of the sulphuric acid directly before addition of acetone.
Ultrasound was applied for 60 seconds.
PSD: D(100) = 22.91 ym; D(90) = 6.95 ym; D(50) = 2.98 ym



Wth 70 ml of 15% sul phuric acid, added within 1-2 mnutes, 45.8 g of dry
material were isolated when follow ng the procedure as described in exanple
4. Sanpl esoabitdees2mat eri al for Particle Size Distributi @eTAPEASDSIRET €
taken after the addition of the sulphric acid directly before addi tion of
acetone U trasound was appl ied for 60 seconds. PSD: D(100) = 30.20 pm
D(90) = lgxdpRid:)D(50) = 6.56 pm Exanple 6: 25Wth 75 ml of 15% sul phuric
aci d added W|th|n 1-2 minutes, 44.8 g of dry material were isol ated when
fol | owing the pr oceﬁtﬁt@kﬁ'%@ﬁquo‘eap@rﬁd@ﬁﬁwﬁlr@ g examRif 268390 DnBitmt eri al

for Particle Size Digtk sufidnotad Bvibbd Wes trd&Ql BbitiBhs.t he addition of the
sul phuric acid directly before addition of acetone. U trasound was applied

for 60 seconds. 30PSD: D(100) = 13.18 pm [(90) = 6.04 pm [D(50) = 3.05 pm
Exanpl® 7Ex¥ihbple 84 M of 15% sul phuric acid added within 1-2 m nut es, 45 g
of dry material were isolated when follow ng the procedure as descrlbed in
35 exanpl e 4. Sanpl £8MpPrabiftothe Brocafure@s qﬁé?rtqeél'%eﬁ@@e@'%?rppﬁ@ﬁ%n ( PSD)

were taken after th¢1@61§|bf!h@%t&fk soliios BlviRRUWd e PS1 2B° dlb@ﬂﬁétdnomifgqr@
addi ti on of acetone rasound was applied for 60 seco

2011/ 009827PCT/ EP20RMCOBHSAS dfécwaDe&m@'eﬂZ hé3eiqrepﬁﬁd'tt9(tgt§)800 .95 pm

D(50) = 3.71 pm EXa%t@n@aJB@sd@u’b@@%éxa@ﬁpI&ZW'e%u@pérﬂ%dJﬂh@Goélé@t&@arCoa|
treat rrent was 5scal ed- up by a he material for

Partitle Size Distr |%tﬁ|%t$”(m§3)'r%r18 %Q%ﬁn'&f tﬂfé&tort%eer&oﬁﬂd@%%%@ M he
sul furic acid w thipgsfigdudpbeSioslahgetd Ure@%fté‘treese%gﬁﬂtéd Qﬁd @fle@%rﬁﬁlés PSD was
neasured after 1 mnute and after 10 m nu }5 t he
neasur enent equi pmaﬁftthe material for Particle Size Dlstrlbutlon (PS )Were taken after the
addition of the sulphuric acid directly before addition of acetone.
Ultrasound was applied for 60 seconds.

15 PSD: D(100) = 15.14 um; D(90) = 5.97 um; D(50) = 2.92 ym

Example 3-2

The procedure as described in example 3-1 was followed with 1170 g
of the stock solution 3 and 95 ml of acetone added before the addition

20 of the acid within 5 minutes. Before separation and drying of the
precipitate 725 ml of acetone were added to 240 ml of the suspension.
Samples of the material for Particle Size Distribution (PSD) were taken
after the addition of the sulphuric acid directly before addition of
acetone. Ultrasound was applied for 60 seconds.

25 PSD: D(100) = 13.18 um; D(90) = 5.55 ym; D(50) = 2.87 ym

Example 3-3
The procedure as described in example 3-2 was followed with a
portion of 1169 g of the stock solution 3 and with additional 139 ml of
30 acetone and 117 ml of water added before the addition of the acid
within 5 minutes. Before separation and drying of the precipitate 820
ml of acetone were added to 260 ml of the suspension. Samples of
the material for Particle Size Distribution (PSD) were taken after the
addition of the sulphuric acid directly before addition of acetone.
35 Ultrasound was applied for 60 seconds.
PSD: D(100) = 13.18 ym; D(90) = 5.78 um; D(50) = 2.96 ym



10PSD (1 minute stirring): D(100)=239, 9pm DE(90)=66, 97pm D(50) =4, 78pm
PSD (10 m nutes stirring): D(100)=11, 48pm DE(90)=5,95pm D(50)=3, 34pm

Appl yi ng wodntivooselr 5-6 m nutes of ultra sound the PSD ipsTaP2610l0b@3%s: 15PSD
(10 minutes stirring + 6 mnutes of W3trasound): D(100)=5,01pm

DE(90) =1, 98pm D(50) =0, 15pm Preparati on of ethyl ol eate formnul ations

For mul at i gRsmples 47 Melth d6RbAEAO TR igtlchad 8f Aaprurielaerl Riiaferpoing Fsyer e
prepared as 20fol |l owi ng: Formul ation A A2 L beaker was positioned in an ice

bath. For a cal cul ated batch size of 1200 ml 1027 g of ethyl oleate were
wei ghed into the beaker and 35.7 g of dry cefquinone sulfate material as
produced in exanple 1 were added. The suspension was 25 honopgeni zed using
an | KA UIFF@PBFggx Typ 50 basic with | KA dispersing stirrer 550N&5F for

120 miputes Wi th a gliih &@Eptkesthe ichdR890rddamentThe &iaaarea&yaesdamd kept
bel ow 25C. 962 g of the suspension were isolated. Fornulation B 30A2 L

beaker was positi onBd®¥@APHh 1 s felkaved irgenerabior &ackipe 80 9eaf Gefayinames 1200

m 1027 g of ethyl Quleeaéwt\heszegvseng%adaa)Htéhdtmse@@éﬁﬂrpr@asna%n7ofgh@f dry
cefqui none sulfate material as produced in exanple 1 were added. The

suspensi on was horro@%lﬁlazte%lt%@lpﬁ@aﬁﬂel helow ﬂ?a@urQ%fﬂUT”y?i“SCﬁ%%PdN%t h 1 KA

di spersing stirrer pRRNiHeh lﬁ§?rﬁ%36@5nﬂ“cﬂuif§3’/§ MigHurie &did rdoRed swiess ©f 10000
rpm For disintegration of the | onerates with ultrasound a Branson

Soni f}1&r 250 with amMubesAigr WPH‘S%QJ%@W @ Iy MIeY SErTesplEedSINved376 15

of the material for Particle Size Distribution (PSD) were taken after the
addition of the sulphuric acid directly before addition of acetone.
Ultrasound was applied for 60 seconds.
PSD: D(100) = 60.26 um; D(90) = 35.40 ym; D(50) = 18.91 uym

15

Example 5

With 70 ml of 15% sulphuric acid, added within 1-2 minutes, 45.8 g of
dry material were isolated when following the procedure as described
in example 4. Samples of the material for Particle Size Distribution

20 (PSD) were taken after the addition of the sulphuric acid directly
before addition of acetone. Ultrasound was applied for 60 seconds.
PSD: D(100) = 30.20 um; D(90) = 14.72 ym; D(50) = 6.56 um

Example 6:

25 With 75 ml of 15% sulphuric acid added within 1-2 minutes, 44.8 g of
dry material were isolated when following the procedure as described
in example 4. Samples of the material for Particle Size Distribution
(PSD) were taken after the addition of the sulphuric acid directly
before addition of acetone. Ultrasound was applied for 60 seconds.

30 PSD: D(100) = 13.18 ym; D(90) = 6.04 um; D(50) = 3.05 ym

Example 7:
With 84 ml of 15% sulphuric acid added within 1-2 minutes, 45 g of dry
material were isolated when following the procedure as described in
35 example 4. Samples of the material for Particle Size Distribution (PSD)
were taken after the addition of the sulphuric acid directly before

addition of acetone. Ultrasound was applied for 60 seconds.



sonotrode as converter was used. The ultrasound energy input was adjusted
to - 100 Watt. The tenperature was kept bel ow 31C by spacing the sonication
and cool iwgQ 2dovee9g2he suspension to - 10C before further PEOMPe@DI0N376 992 ¢
of the suspension were isolated. 5 Fasnul ation C An et hyl ol eate suspension
conparable to Formul ati on B was prepared by addi ng a suspension of the

correspondi ng qua”t#él’fﬁ:e@(mmi&%hﬂ'pn?,bj(@bj’@?l.o%gmm[ﬂsemhmmehn a mixture of

acet one and 2- propano whi ch was honogeni ze th 5200 rpm and 10

soni cated as for Fornulation B for 35 mnutes to the calculated quantity of
et hyl ol e@;aqnplglge m xture was stirred for another 50 m nutes. The | ow

boi i ng suspension |liquids were renoved at 35C under reduced pressure until
constant weight.  The mecesseefthxamplest nsluding thr chaaod &2 WAS Mal ver n

Mast ers Si zer GVAL Oécav@bot-lﬁb b8 ra et n 0. SARNEs BEAE Whdtaihl f&HarRgCorREi Ng to
Frauenhofer nmethod. Table 1 Particle Size Distribution of Formulations A-C

and prior art m croRistibgtion RBRereaitaeraltsuinsRdddion ok hessifif 2d 0. 50) pm

D(0.90) pm X 100) PRk i5FiAGES AHBERS RS B Bf dtorR3PED wWdst, 75 178, 25
prior art mcronized 2.5% cef qui none sulf{)hat e suspension 5.14 14.89
measured after 1 minute and after 10 minutes of only stirring in the

measurement equipment.
10 PSD (1 minute stirring): D(100)=239,9um; DE(90)=66,97um;
D(50)=4,78um;
PSD (10 minutes stirring): D(100)=11,48um; DE(90)=5,95um;
D(50)=3,34um;
Applying additional 5-6 minutes of ultra sound the PSD is as follows:
15 PSD (10 minutes stirring + 6 minutes of Ultrasound): D(100)=5,01um;
DE(90)=1,98um; D(50)=0,15um;

Preparation of ethyloleate formulations
Formulations A - C with cefquinome sulfate particles of Example 1 were prepared as

20  following:

Formulation A

A 2 L beaker was positioned in an ice bath. For a calculated batch size of 1200 ml

1027 g of ethyl oleate were weighed into the beaker and 35.7 g of dry cefquinome

sulfate material as produced in example 1 were added. The suspension was
25  homogenized using an IKA Ultraturrax Typ 50 basic with IKA dispersing stirrer S50N-

G45F for 120 minutes with a stirrer speed of 10000 rpm. The temperature was kept

below 25°C. 962 g of the suspension were isolated.

Formulation B

30 A 2L beaker was positioned in an ice bath. For a calculated batch size of 1200 ml
1027 g of ethyl oleate were weighed into the beaker and 35.7 g of dry cefquinome
sulfate material as produced in example 1 were added. The suspension was
homogenized using an IKA Ultraturrax Typ 50 basic with IKA dispersing stirrer S50N-
G45F for 165 minutes with a stirrer speed of 10000 rpm. For disintegration of the

35 agglomerates with ultrasound a Branson Sonifier 250 with a 6.5 mm ultrasound



34.67 Formulation A 5.63 13.60 34.67 Fornmulation B 2.82 6.16 17. 38
Formulation C 3.60 6.70 13.18 Result: Al tested fornul ations neet the
benefi ci avopartdogd2e si ze distribution of d(50) 7 pm d(90rER2@uicewne d( 100)
50 pm 20 WD 2011/009827PCT/ EP2010/ 060376 16 Physical stability of

Formul ation A-C Figure 1- 4 represent the clarification kinetic of

Fornul ati 96}$otr6d§a§'&6n@ﬂéa%§'&sé’d %%Fa%bﬂhd‘éﬁ’er@y ifpulRES 8§GSBH € CRbH cal
scanni ng devi ce, TURBI SCAN(r) Formul action, 'France), in the

mi ddl e of Wale rP@atggprﬂjur@émqs Ifqp,t bgl%wofm s by spacing the sonication and cooling

down the suspension to ~ 10°C before further sonication. 992 g of the suspension

were isolated.

Formulation C

An ethyl oleate suspension comparable to Formulation B was prepared by adding a

suspension of the corresponding quantity of material obtained from example 1 in a

mixture of acetone and 2-propanole, which was homogenized with 5200 rpm and
10  sonicated as for Formulation B for 35 minutes to the calculated quantity of ethyl

oleate. The mixture was stirred for another 50 minutes. The low boiling suspension

liquids were removed at 35°C under reduced pressure until constant weight.

The particle size was determined with a Malvern Master Sizer GMAL 01 with the

15  Hydro 2000G measuring cell according to Frauenhofer method.

Table 1: Particle Size Distribution of Formulations A-C and prior art micronized 2.5%

cefquinome sulphate suspension

D(0.50) ym D(0.90) um D(100) um
prior art non micronized | 63,01 114,75 178,25
material
prior art micronized 2.5% | 5.14 14.89 34.67
cefquinome sulphate
suspension
Formulation A 5.63 13.60 34.67
Formulation B 2.82 6.16 17.38
Formulation C 3.60 6.70 13.18

Result: All tested formulations meet the beneficial particle size distribution of d(50)
<7 um, d(90) < 15 um, and d(100) £ 50 pm.

20



5The TURBI SCAN(r) equi pnent detects any change (e.g., clarification,
sedinentation, etc.) in dispersed systens on the basis of nultiple |ight
scatteri nyO2bt1/d0382a vertical scan nacroscopi c anal yser ®Om4&iP3a10060306 a
readi ng head noving along a flat-bottwned cylindrical cell, while scanning
the entire sanple height. The reading head itself consists of a pul sed near
infrared |ight source and two synchronous detectors: the 10 transm ssion
det ector phgkgallabilfy of Edinia@siSRl¢ted through the product and the
backscattering detector receives the |light backscattered by the product.
The readi ng head acquires transm ssion and backscattering data every 40 pm
on a naxi higovehei gieprasenBide wharifiddtonkiretic lo&Fopiuatived AcGand Siobacise2.3%e

product h neity, i e j d i . ults are
Fepr osent SERDEh Y 2 BRIAELRE GR0GRENAR My RET TORBISCARTRBPIdBY o1 o
a functi oRomiuladiienskrapte), ihdighiddlé of thenmeaFimngaasdjudorsd bows al ong t he product
is then repeated with a programuabl e frequency to obtain a superinposition
of praoduct, fin KRbS characterisin he stabiljty or instability of the
o oauct . Ther TSR 2aBRBRFELE B drafe 14y rRbeRbr AR le o1 ca
i nst abi | i eie.)(imdispé@ed systamnt on thenbasiedi meltiplatiglotrscatieriiye It i28 vaitidallseanf t he
cell) within 4 hours was neasured_ by TURBI r). for, the gth ol eate
For mil at i BRGSO e EFRRIION 2L Aresi A o7t Beynorires & A RloBEf Tl o os
f rom Exanpylieddcd| siedt, whijeirseardnidy the? BntindCsattdd/ g2 TRCTE&RRY hea06B3IF6 17
C ai ns: - otl' Aﬁ%r 0Cess f1; of y}ﬁ u o%uctd n of C %rntl cl eFe g)f !
cef qui nomEo 8BS 809“3 41" aﬁ?/ FEc H(C[ at'on oY HE 88?&8 o Q%i d
addi timn sahdmiksiomdetentirapicksoup thetlighneamsoitted itooughhies @rreduatiadditae added t o
t he betaipe sol.ution, and wherei he addition of the acid. is done in a
inole. snBroRfetEng et HEEYeS e foft SRR Oy BEGHEE T £33R0 ),
process aheadt dcqgdresaranisaiigsich, anh eaekisoattdrizgaddtal everyadfripnenala aixthum
3. A process, acecqordin o claim Wwherein the mneral ;acid is sulfuric
aci d. " oansionf 6 B0SEE o S T R S afgles e wio ff domseh by cess i s
70 - 90% particles concentratiohA [anhdce®kanadizateternoRésults| atemrdprevdraecei oy tthe nol ar
exce3f5 ! Spgr(():eﬁtageS(g? backscattered or transmitted light as a function of the sample height (in
mm). The acquisition along the product is then repeated with a programmable
frequency to obtain a superimposition of product fingerprints characterising the

stability or instability of the product, whether they are identical or not.

Results. No sign of physical instability (no clarification, no sedimentation in the
20  middle of the cell) within 4 hours was measured by TURBISCAN® for the ethyl oleate
formulations A-C that were manufactured with cefquinome sulfate particles from

Example 1 (see Figure 1-4).

25



6. A process according to any one of the preceding clains, wherein the acid
Is added at a tenperature of the betaine solution, of 0OCto 35C, preferably

15 15C t ow@2013/009827 7. Particles of a cefquinome acipdTagdémwioas7cal t,
preferably cefquinone sulfate particl¥s, obtainable by a nethod according
to any one of the preceding clains, 8. Particles of a cefquinone

acid addition salt, prefermhty of cefquinome 20sul fate, consisting
essentially of primary crystalline particles of which nore than 75% has a

particle size in the range of fromO0,08 pmto 0, 275pm 9. A
crystalline cefqui nﬂ"@oéé‘,%fforﬂﬁéglﬁdﬂj'u@ﬂoﬁ& gartRldB of.a MQTIfdRe BB aBBItBRT Y
particles form aggl onerates of nmerated particles size ranging from

1 pmto 589 bwpreﬁr%tfawaaﬂtpefcmwr@npﬁ@fflekaﬁé@o?)ﬁ?'t 58102 peifvineMeeiing

cef qui nongoiagdrt whdeih iaeia i§ Adbied RS BfcChabihy sorkian Mhéﬂélnf Rbadatiohigl es of a
size distribution d(50) 7 pm d(90)15 pm and d(1 11. A

phar maceuteadd is derel B RiIsHWIC YR N %W&r@é?%mé% taéf?sa tht‘ﬂqu/en sal t

particles, preberabhypréigutanamgisibibmt € Wadrbindh&8ciatLPRHg dey. any one of
the 30clains 7 _to 10, and a pharnaceutically acceptable carrijer.

12. A phar macedt i caf RTBFGRT AACPEHNG IR Em RgWhered Hlenmmfra'm& isi syIfuFie

formul ati gggconpri ses a suspension of the cefquinome particles in an oily
medi um preferably selected fromthe group consisting of ethyl oleate, and
medi ulf chai n t i gl yéeﬂr?%§ 2cgydmg A0 SHallP el@eltyNessin Frt?r’ﬁﬁlaéﬁﬂéﬁ?sé%%rdl ng to
claim 11l gf%l12 for use in the treatment or prevention of bacteri al

i nfections in animals such as pigs, cattle, horses, goats, sheeg cats,
dogs, poultry and fAdrocess according to claim 4, wherein the molar excess is 80 - 85%.

6. A process according to any one of the preceding claims, wherein the

acid is added at a temperature of the betaine solution, of 0°C to 35°C, preferably 15
15 °Cto21°C.

7. Particles of a cefquinome acid addition salt, preferably cefquinome
sulfate particles, obtainable by a method according to any one of the preceding
claims,

8. Particles of a cefquinome acid addition salt, preferably of cefquinome

20  sulfate, consisting essentially of primary crystalline particles of which more than 75%
has a particle size in the range of from 0,08 ym to 0,275um.

9. A crystalline cefquinome salt according to claim 7, wherein the primary
particles form agglomerates of an agglomerated particles size ranging from 1 uym to

500 pm, preferably from 5 ym to 100 pym.

25 10. Particles of a cefquinome acid addition salt, preferably cefquinome
sulfate particles of a size distribution d(50) <7 ym, d(90) < 15 um, and d(100) £ 50
pm.

11. A pharmaceutical formulation comprising cefquinome acid addition

salt particles, preferably cefquinome sulfate particles according to any one of the
30 claims 7 to 10, and a pharmaceutically acceptable carrier.

12. A pharmaceutical formulation according to claim 11, wherein the
formulation comprises a suspension of the cefquinome particles in an oily medium,
preferably selected from the group consisting of ethyl oleate, and medium chain
triglycerides.

35 13. A pharmaceutical formulation according to claim 11 or 12 for use in
the treatment or prevention of bacterial infections in animals such as pigs, cattle,

horses, goats, sheep, cats, dogs, poultry and fish.



