EP 0180 372 Bl Description This invention relates to cephal osporin
antibiotics in crystalline form US4 di scl oses the conpound of the
formula t o~~~ bnoc2 C SEI?\OL%‘%;ZG;‘ [ERR] 15 i.e.

7-[2-{2-am no- 1, 3-thiazol -4-yl)-2-(nethoxyi m no) acet am do] - 3-[ (fur-2-yl carb
onyl )t hi Onfﬁegéﬁﬂtmﬁ cephem 4- 20 carboxylic acid or, by alternative

nomencl at ure [ 2(2-am no-4-thiazol yl)-2- (et hoxyi m no) acet ami do] 3-[(2-

f dranyl ) car borig iahteRedidiod b cepn@dpora-shitioestn aadling Yorh0- [ 4. 2. 0] oct - 2- ene- 1- ca

rboxylic aci Ci,;s.mqbgtb&mis’%lokg%hnel‘tﬁmmhd ofdhe fo.a{ulgal ine earth netal and am ne
salts (o the carboxylic acid group), and easily-hydrol ysable esters. The

cephal osporin free acid of the giveg fornula is now known by the generic
name Ceffiofur, In France. Ceftiofuft and the derivatives disclosed in
US- A- 4464367 are sonmewhat unstable, Gcl@Hrically. T qare 25 obtained as
anor phous conpounds which arg diffi PUT if vel cOFFoURals
(3 iR
i njcrystal

accordi mg top r]g present in ochl ori de and
Cef ti of ur hyer) e, preferdabl rm These crystalline
salts are easieffto Nspl \ ﬂﬂ'&gs handl e"than Ceftiofur and Its known
_derivatives. The no/l';%ﬂgﬁnds ha®e the fornmula [ERR] 40 wherein X is
C or Br. The nd® sajt y he prepared by the steps of (a) heating a

sol ut i on'®of ' .

7-12-(2-N-trityl ami no-¥8 hi azol - 4-yl)-2- (et hoxyi m no) acet am do] - 3- (fur-2
-yl car- bonyl)thionethyl]-3- cephem4 carboxylic acid in a polar organic

sol vent anqu\@t § 2~ a‘%r%ohl :ftnia (?&eth igohé gtnﬁliﬁgﬁi fur-cg‘ ‘ r%JJn Fuoﬁ th
i

chlori dezoormja %I:“J' ,bl'; gtlve encl tath Rz-
palar org oxEE RS 15& i Yaline me:
hydrohal i , l @ o me°t§ %Ih&&lt& ?th@ ch§$ dc A?JEF Ily d le 'ebt8d) thd €
slurry; an 9;6 sobAs Réd HdialoR e BRRAD e @if:n CétidhfP ifErafebOani c
solvent, and @l @nd M6 ddvetves thblo%&@ﬂ afd- dofbyiat u@ﬁﬂ@%&d«cﬂ@ thBf are

forml a &0 cBiained &Fantdrph&it cdrgoulide uﬂnc[wEBIEfncuéto duyireated with a sol ution
contai ni Nng a M&bE torPotiids DhdtorBing ad i the PrEsdhE Nivetids Nardl Tefiicfln” Atysthiodider @i, Ceftiofur
acet oni t ri Ingdrotirorhiey, lpreferdby, inkopistilies form. These kgystalitls \saltscpedasivetn igdlateSpuriiytand handid
t he hydr ogaimaniCattibideand lits krdive geriviives. Thenowel pakpatnds Wave de-forfifasci bl e or gani ¢
liquid, e.g. toluene or heptane, may be added to reduce the concentration
of the p®lar organic solvent, e.g. togxtract acetone, and to take up the
trityl al cohol by-product. Sorre of theg ter-m sci bI e organi c sol vent may

be separated by distillation or é&qﬁ or chem cal neans.
Water and hydrogen jpal may be rystal salt formation.
Al ternatively, the nove sa” (s pare® fYom Cef FiratekVfree acid or
froman ¥ kali netal, al ,.e 'taI or amne salt thereof, e.g. the
sodi um car boxyl at e sal t , &at rrent in an aqueous/organic i qui d m xture,

e.g. of acetone and water, WI t he hydrogen halide. The desired salt is
then precipitated, either by renoving sonme of the organic l'iquid or by
r éaBvi ng ot NGefd ‘é? @pase fromthe m xture. The 25 crystalline precipitate
can be recove{.,;;wf oPstdpBbit ©r of econom cs, the
hydr ochl or i dgg) $@ating Qf g rﬂfs@tn-amah&og SRR EHGY Fri)acotiiactBYE Bhidakne
. bonyI)thlomsthyl]-a-cephem-4 carboxylic acid in a polar organic solvent and water with an at least
stoichiomeiyic equivalent of hydrogen chioride or hydrogen bromide;
45 (b) reducing the concentration of the polar organic solvent in the aqueous phase, to form the crystalline
hydrahalide salt;
(c) separating the crystalline hydrohallde salt from the slurry; and
(d) washing the separated salt with water and a polar organic solvent, and drying the salt.
In step (a), the N-irityl compound of the formula
80 :
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hydrochl ori de salt has the following X-ray powder diffraction pattern when

crystall sed from water-acetone: | ntgpR fdpedreGispaci ngs [err] intensity
(relative % 30 18.4 : 44.2 12. 4 73.1 8.26
50.0-7,82 100.0 35

7.69 o 17.9 6. 19 48.1 5. 86

32.1- 5.21 23.1 5; 12 0 40. 4 40

4. ¥~ 130.1 4.37 g-OH 21.8 4.23

13.5 3.98 26.9 3' 91 35.

3.81 5 17 9 3 30

12.8 2.88 .1 50 ; hsity equal to
or less than d not rted ) ThlRes cont ai [ 0 Fbrflula (3)
equi val ents of h hi o b ' en around one eqU|vaIent of

HCl . The crystall d ocl orlllda salt can be crystallized in a sol vent
consistiffg of a PoR or sNIOent or water or a mxture of such
solvents. A typi cal ‘crystal I | z n involves slurrying one gramfree acid
(2) in 20 55 m. of 3% VN wat acetone at 25 C. At |east two
equi val ents of hydrogen chloride are added to dissolve the free acid and

crystall 952 Ss ‘r &M%ﬁ G E&Il?amﬁwﬁl wate-l'_ %cﬁreyﬁaﬂil: Solfelsuldf? Qgg{ %ﬁgn bQéatoni le,
filtration 3 PpFe?d?EBWeaée{bﬁe.ﬁoﬁg%tgﬂdﬂgthG‘% Sgfon Juﬂé‘ e crysta

may then be drn {81 @konp8rat! \WeleRinmidc/Bl .ctugm@eer@weﬁe or! Rédtaltd, GhéfSbePddded to
hydr ochl or i gucs et condentraliem &f b | biab Badicd PR NtirdR6) addond, N SO kK& Bp tANFy!
the 3 ERidonol 8@ prddudt. Bdm@ birthd watérmidcibl drgatie sa@ndniyaae sefdratéd 5,distllaiery or®P dthed N
0. 5% t 0 % phisicabdr@hientidal Mbdne.rWaterl arie MidfogériBalidl thay bb%udiiio erbarit® rybtall3uf foimeicn. ar e
ustakly reducabriatively%the novebsats cah eerepasst ailohi Geftiofud flesnatid dy dromeanfalkainmetalbyikaline
ei ther (a) dadir metaborcawsing saitl tadreaf gp.d. e $odibey @dbox)lafe?jaltayd tréakmaant i anr @frenusorganic

t he hydr ocHiodd imbdure Blg. of doptone arfdovatdyywithi the bydwigam hdlitle Thy desireh badiris then prbipitafed,)

| n aqueous elheydiremayivy \seme of the gty ligsher iyripmeying ke aueqyp pbase fom vhel Bk, Hfe
HCl ) and2st rrestaliieseredini OPﬁmbed;%aﬁPQbWP%maﬂb distillation, extraction, or
ot her met hod 6F 2 §ales pheceenmicsTihe hydreshlorde; salt efz?e iyentipn i genpyplly- Rrefereeds The srvsiplline
accept abl e hygpehioridasa fasihe foligwjnaaay prvdaidfackierprfitern @hqymssal"@d i avaisepaetore: de

salt. 10 Q her crystallization solvents include acetonitrile,

6

t et rahydr of uran, . net hyl et hyintelp®inartespadivgs enitensih(esldtiyedmplpr oni de sal t can
be nmade ﬂ’y a simlar proceq . al so be made
directly fromthe trityl pf 2g:ephal osporin. | e,
8.26 50.0
7.82 100.0
35 ' 7.69 179
: 8.19 48.1
5.86 321
5.21 23.1
.. 512 40.4
N 40 4.74 30.1
- 4.37 218
4.23 135
3.08 ' 26.9
3.81 35.9
45 ; 3.81 17.9
; 3.30 14.1
¢ 3.01 12.8
288 14.1

& (Peaks with relative intensity equal to or less-than 10% are not reported.)

The salt may contain 0.5 to 2.0 equivalents of hydrogen chloride, but most often around one equivalent

of HCL 0
The crystalline hydrochloride salt can be crystaliized in a solvent consisting of a polar organic solvent or
water or a mixture of such solvents. A typical crystallization Involves slurrying one gram free acid (2) in 20
- ml. of 3% VIV water in acetone at 25° C. At least two equivalents of hydrogen chioride are added to
dissolve the free acid and crystallize the hydrochloride salt. The crystals can be separated by filtration and
washed fo remove the remaining mother liquid. The crystals may then bs dried under vacuum at elevated
temperature. The yields of hydrochloride salt are generally 60% to 95% depending on the solvent and the
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the crude trityl cephalosporin is slurried in 37% V/V water in acetone.
Three equi val ents of hydrogen chl or} ed and the solution is
refluxed until detritylation Is con%'?gt@&g-ﬁ%gﬂene or equival ent non- 15

pol ar, water imm scible organic liquid solvent Is added while stirring. The
m xture is pahy Rrde@ci@gar ate and the aqueous phase I's renoved and cool ed
to crystalli zmist €f neyChoreinloBod Be796 At WaterH DiE< sHTBAE X@ué’l? HRLFC LMY imbblities are
aguLeous bufubRlly Balced oS ortidde. sodi um salt (Formula 4) is nore stable as the
PH decr eases.A kddryataNiza@6m ey be pariedoly Glierv@l tRMingestidatolainy B Hos'\e8id (3)NAd ton S
the sodi gmréigtiing (e hydiochliiécdalt &t} dr Qo) BedibusRing el WidtotiRor@alshit (13 )n ¥duesus organic
exhi bits bablien N;@my feotdiniiy brist ot riidie Bouivklonts of BPRaRE Bk raiRSiRg theddigand soReht b0
The new hydisnﬂa npédraltion; at dthef npthbihsf sbyaveion. aqueous sol ubility than the sodi um
salt (4) and Thaéreé aad(2har athet @arméaadicdllp adseytdbisr satscioysh e€i(4f) Gan aerkdda drow dhetpudiel e d
rel ease phaydmobloddeisathl dosage formul ati ons such as oral and parenteral
suspensiigns, @besrosiatization soiwdnts ingluda acdionitilye tefrahydrefurar, rresthyé vihyl ykeforer #ridorated €The
salt (1) pﬁﬂ!ﬁhﬁ@@d%mmﬂeﬁhaﬁwﬂ%f@m¢@w di spersions in water for

i nj ecti on andhehygyprijoride eallchr glso ede giypatly &bm ghe tiltyjepratested isprhalosnotie Feryexamiie
_hydr ochl or ithgecrudg) ¥ity| caphalegrorselsfsiyyried|im fEd WYitvgtenk acatopes @Péﬁ@\'ﬂ@ts(qf |hq1rm
and drug p&tlerice a Gd nesthe spltigp iy, igfiuxephymyl ?ﬂ"f‘ld‘i“P’b complgte; Fpluspe preppviveierd nery
the addi 'fu aﬁﬂowateé#{"'a %afga'ﬂﬁ "%\'H SQJY 39%1’ ze'r"@ i F‘d%ﬂ!%?q fggenara and |

.powder Jué't" Pﬁ"B’rP'F sol amz a p 3?1 [‘l‘§'°§ hergingalow.
;noglleuvn\: tsgl %%é%@z& ‘%’Wﬁé %al 2 r @k&mu '}5% %%éﬁagga ?&ﬁs@&tggﬂg

di Bl t
E?G\LL uEnl)S foride" 6 d%e%ral:ﬂe

bl B 8 e g i L Gl

(1) has nore irsMelv 49 drs ok §dlt o) dr&BuH@taﬁéepiéﬂé Ipea.l.ﬁac@masu &t&@dnsnﬁ lWa@8 Rr Injsction
phar maceut igadin pamadsaidab¥ @één@rmew.s%p Offte Wdrdnlbride (sail (1} & tbe Frul&ted into

readi |y adapbmplimede (Gl s@0ingpbatlel mbdd jusDbrdr te adrhifistaBON Nigud bushérisiorsy by fhe
t he cefti ofghditioR\oel§rogibave ok, oily Vebicload fe Afdradhime lsaif (i) @owdef juS PIOED doshey the gateul t
absor pti on (ré ahd®aubcutdriacust shidids Ynahicowith atoetius and aidiispabiode bbtd tehydrbéhdidesl) an
be fornul attedseditdn salt (4) Fdieate tiat the hydexdhiorzlb €8 schigeguiesiinEodhe sdibmesals (4 Hoysee we
Exanpl es 1 haarfouni4hab the avystatignhyidectgirde saltqficen be mrde it mow hirecfaryrs iscamsieand fsdebst 0
bei ng gi %wemxmasiveytomanbfaciiry dhan fther sodilim tsaib (45 . Furtfies sincay tha thiydyechlotiden(1) basredie lihited
and how t o selgiity in wates viinus loentrolisd iseigsisé Phagruiachufical [desafe forrawiitions che thainiade) with it (1)
exarrpl es witetare Aptaesdit adapiakleiadhe sodur galt (B t i ng I n these exanpl es,
'povi done" i sPu® RAmnawergRolbilily °th'P3?9fF9ﬁ=gf|f1M9'P?h!9r' etzleiﬁéate ?Isdé‘ﬁ*’"iﬂﬁ %d‘y a result
"Quat r ési n ‘b?°§°“3" 'BI'%G“W&H%"W'W CPH{P'?"’EI'?‘? ?ﬂ( chloride. The
corn oi Iasgiﬁy g piergl S1spanslp 626'Pq14d’f’9319936f’° H'B?'i‘c?§?°e?i’?’é(t e
gel materi tgsg?yé aa W a""I—"" ?’f “'afﬂ V)
refers to aoxﬁ §'§ %?ecﬁ" 33‘5?19 ‘I’z})
Lerr] to [ m,%:nmoﬁigu '\‘p?ﬁgt e Wkﬁ n?ﬁ‘a%”“ O%B' .@r
usesi n vari s mmﬁ Hﬁg aag
descri bed igaedibe s né brusosa so 955 SR a.r.mes of
France, 39 s@t\fﬁﬁH‘ély I@bbarff eid lﬁﬁ} aclds il &6 likhdwn i ha*n%c?@é ﬁVﬁ'seQn varlous
mel ting 45 sypdestioRt andfotilef 'i)ﬁérmﬁc,@utfcﬂ lbrinutatBRéoafiOfe A6iBEGn BrAAk: Bﬁlﬁﬂdﬁf Galtd
phar naceut igsgblisghidnt BAS Phrisf Frante, SRARMeURRIaPCdiING! FatbsidiRe BMY fOdald tmmmaemx
i s the phargsmeedst cab 388! o) HEER400 Ghd HIEG-BOVO Gire welltkAGwn shainfaBsikical extiplent s aged
The i npr ovageh polyeiyeEne dtycoiaiChméaubs rtak Js ativd phakhidcbuticam tibrMNthPracfC@ifedOin thé) iNational
I nvention |IFsmatbapMEbpl e to and can be used with a proposed |arge scale
process for nHieiimprotadehydrelmiidel sait fogningrand pmifioationl plotese bifthis H@ntion is ddaptatie torand ydn
cephal osporkenseticniihaprapessd (fde sehie priacass fot aking il aephalosbodn sontpounyl liseit eri al i s
pr epar edssby abiel Phiritybeppbslosperia dedvelivedd) mhigh isgherpreferied stariing materiab s prepared by acylation
3- cephem 4-<t e pongling Jraming reqcuigey Sccsphemrarbarie agidheucieus eqmppyndonith e Mhsityt-2-
1, 3- t hi azolaminog&hiagehd-WiZapatieryiming aestic acih by arvisijonarafods welhknewt frotiese,skiled in fewn
to those s gg;w q;%] éﬂf)q;iécﬁg'érggr al % BFE'?\ tm BGE@P'P&?S%{'P?G incYS. é’%@ﬁp‘!‘@g :Zhgf t;:‘:
procedure 'f
with N it ;P?B"l"?q %%ﬂ%ﬁfﬂ Pmper% F‘%‘&R‘il Fscg?syg@mﬁ
Al t er nat el y e cor [ ES fqﬁﬂr n?&l lg s% red q.ﬂgc
as. descri beg, ol ol iR aaéo\ &m m&fg
the process 0 nvent ron in et cep a por| n
(see STRUCTURE HEET) Is treated with a sol ut lon m xture of a polar solvent
(e.g., acetone) and water (in proportiong ranging 4
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EP 0 180 372 Bl from about 200 to 100 parts VN of polar solvent per 100
parts of, water) in an anmount to obtghly @oWesle3bl e slurry. Suf fi ci ent
hydrogen hal i de (e.g., hydrogen chloride) is then added. The hydrogen
hal i de can be added in an ampunt which is at | east stoichionetrically

equi val ent g abbl@ 200 o 11yd pREIOCIRRDSIBEE peid)a0 paty of eviibi) & aprampunt éacktass warkeble
prefer to améy.cdumdientt Hysi@gencilide’ @log MySrogdn diodde) geethor added eThedydrogani halidecran bof
thetrityl -adfed ifyan amoine shhicte pha | lestpsoichiomeBically Bhevaleyidto degetity hemincieompayndd). For
added as a effisiencybedsans; W efei iguid slgut thee equivalenta of hydiagarhalirel Hecequivalent sbihe iritylmn
in wat ers |pmtastedperbipspotich@). Zbe biidfagenthakiiecanrbe afidedres 31gat belew the Javidaurfecs. prps
terrperaturehydrgaﬂ:eareuldoyatmbwﬂer err], and for a tinme sufficient to eftect
detrityl at i onine#p tiethe aqidiied rixere fram cP('SSPP (@ ritihealisd 7 fpmpsfatuecgRefplly. C., and
hydr ohal i ddoradimg syttigient meeffnwetnwmm ﬂﬁ&?P"P'@TWW@H‘d fafermyie ¢appalos: ?m ohalide
occurs in oelt (Ve bave dued thatiyellix of Berm 'Xt“'P-o"i’h"%HtPGEH’S !T!G’“" ’B‘ﬁ‘é’eﬁﬁ °‘|'t§6 f 'iﬂq%tnt
to effect toneheyelssyfignkiojefpet Wetnwmwn M&‘PW&'&‘E““

t f tRSOPIQEEHS P’PFPé“s H@FP‘P g a non !ar
?seﬁaéﬁ)ed"m watgrawtsﬂb' &rgaP'c ﬁ? *P"% gohp J,Q}gb&i
quid cﬁ[§: r roc
aro

rheeter -1 the s or t u cludé d ar
t'ak? S up i H?Ppglé%ﬂ@ era xyl Io n (il ns s 'bghz etoluene
m xture. t{l 9% d"ﬁ all%nes suc enQ hid HibYdt m carbon
ar omat i c'® dl(#a% as we 2 ﬁigr%te 8&6 sesﬂﬁw as ypﬁcbﬁﬁ byl acetate
ar omat i ¢ h)} 1o~ HIE ﬁ% RE&GIRE nonhifa! 446 Bcare; andPRid 04! t6 B8
and chl or I “%ﬁ&e nf’aﬁe 'E% =14 ecyga'le Jlsd @nd Eideik Qﬁdmatnb *bBBmercial mix-

chl orof or mturG@Ef 5h figofds. %ﬂbﬁér dndBr hedtand\Ble! prétéireti EOgtbnallyy ektfarvisker ahdadid Baycilst i
and pr opp,0ngk asthi@rp%lnﬁ URE ngsroiRlid) did A6MoA S optdhdd MigtausiCie idagendsatsbn | the amelint of
[ekr] to [ affirbged! HafideCairesy Cltesdft I MeiMREIe. MR bAIBE hydd@jem hlide RD thiznwtaga rythes] siveine,
and liquid dig{an.}aﬂgrpmﬁa@rr] cycl oal kanes such as cycl opent ane, cycl ohexane,

cycl ohept ane, masiéh @) e LohBalling pephalcipotn moirhalide isait (1n1sxseparatecte§0r0fthesﬂmld phase by
liquids. Talnoen@edmsdicrsshypiimier areniiiugdtion prechdurep tandinatapy(s) tha separaled ccarstaling]
aci d mayzel cophalvepafit) hpdichelitieatalt t(Hi I washeritone Th moﬁy’m‘e@H@H’  watep @ndy watergisgitis, onganic
opti onal bewixens.e.g.taceteneesrdeixtupniterefeand tinn srieciston ) fp %!‘PP‘%QY sRigading the Sxystalline
present | n sahdn pavet ef}dedwilfm@sﬁﬁédamﬁau@g‘é’ﬁ" aafq 'E Hl“g‘sﬁﬁﬂé‘“d‘? (REgve any
shorter cyrasheting volefiei ligyids therefom. | n st ep t he crystal I | ne ce h or|

hydr ohal i de sZha sompyunsofFipmuiagt beyein Pfervﬁifﬂésme v@ ceufi- |
a)s/ by fi b reat mcggtppzv@éwﬁn?galw%mwaﬂ'@aaw ; Ffﬁf ’%t §E ée (: o:iﬁ %ha?
oate, dog

separ at ed (r:r‘@ Sﬁ'?aFff"r‘ﬂé"' Q!I“a"cngfP&f"b ey ;
t o fie
o 'eseﬂggf e, oo e i e sma I gnolueu b

urgus, gn the ik htooing' tove
crystalli 52 ’aagi |n % vacuum oven at err|

for a tiffb €f g e ? MRL#M@ lak Y1618 1 HGGicly @Brete
The Corrpounlg' Tl'r ’ﬁa?1 agmtglgarﬁ 59%'3 fgrg%iéglﬁg:&gb jeatc%S odch i%ni@é&dtd(rﬁ\gaig h&iiﬁehg‘al chtie

conpound i n, b qlﬁﬁt‘ty dPaagmpdund 1P O fvehficA Uit e Yeyliksapharmaceutical
marmal i an ag ic,{:\ mﬂﬁed}dat fof §alemitdeiiistration.| T edcifiedticn fonthd Rdvel dosdge abik e
anhmml o, hl'dm%nof this G&Bﬁlfoh Yard ticlafed AYNarRNAMedtyedbpbritiait dnhthé pRyditpiothadctevistids dfcthe
especi al |'y ssaakiallactvs irgredidhtent Balparticuliricliocdtd ioe abhiengd tirovidw efathe lraitaNaad inberent inthe S

such as catért & coipoanding sgehairs esseaighs actived metatia fdr doehafighhit effedie inelfmaps gndpnimals as
bact eri al i difséd Drvtal an thisdspesiiicationa Fxepwies o euitalzies dezagat unitcfpms im @pagTdRRce (ith this
Sal monel | a tnyaptiinnare itabiets, Bapsides, loralit agshigibtered daulrs preparationssin siifslieliguid vehicles, atarile,
of whi ch ar premmtionsrin yutable daichvebiglonfer fintramyicy i a0 infravpagus adminisigation, sypppslioriep aad
t er m " dosagseriminy prepaations dor kecertemporangoys giepasstion é’ﬁ!t"FQ)Hsta‘}'?Ef tPr‘Fd'[“H t'%' '3 rile
refers to pinipsiaiie:piepargtions: inct sultghlpyliguid dP"E'%\?JI%"‘%'P‘:? iﬁ'ﬁ' P‘ ;%' ° 8o °'a'

manmal i an s "@ﬁ&?‘é‘ﬁﬂ' ég&sap vt ferme e %eﬁﬁeﬁ{,{" rophyqralas, RgieloR ¢

acia, com
a predet er nPH

e il i ggg gaowg B A
gg?nr magte lrﬂalt m @leérgée%f g l% E%LE ?cfn hSHI ?Iuer Léqgw exclé&%é

com osi % nl)f tﬁ‘g

, edible oilz talc,

this invent e\ u o Cuhc %?[example

ﬁgQ
characteri SPI ol gr &ﬁvﬂ ofidéhél polyvinyl
cifect iq ba- ﬁ% E il e = B AP 0l o iy
! F'gl : '-ﬂaﬂn sﬁﬁfe ang nﬂ]@ltl%rﬂu% to el exiaRtAd: |e§dy%|yrir@§§bﬂlfyt§dstsn8uch

conpound
ﬁlﬁst%ss‘&;bﬂslﬁ\qer' the d6HdRibis df Mmanl¥hdiur® BRL stbrbgoR hdd BrdindriyacantaiSin

humans and gJ
of suitableg ﬁél%i‘ thé princip4? 'sBiBent Br B6P6HAMZ NIGEd, VPrésBrvktitésSin the nature of bacteriostatic and
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I nvention are tablets, capsules, orally adm nistered |liquid preparations in
suitable |iquid vehlcles sterile 45 reparations in suitable liquid
vehicles for intranuscul ar and |ntr§$Bh§%E£ 7¢®Hi ni stration, suppositories
and sterile dry preparations for the extenporaneous preparation (mxing

just prior o admnist PL Rhe Chibr Seh AP LiSonBl, 62 hdiP Phenblthinerosal,
Sui table 1B ':%fk" cFbiaile, Hhe chirpufyiciat > ety dabdo O b pldRiatio S oRldg
oral: phar s, mpbiS) UGar@brCsodibih Shibrid il lsotoRid DR cditraidi. Carriers and

tl
consi st ng fcfedifitle &gﬂ Mol ﬂﬁyiac@t'éﬁiﬁ@' &ﬁet@ﬁé’rm%&i&r BthyiSRétht6|Sethyl @&rbonats,
exanpl e, st @5 b rﬁWthﬁl‘asé?han 41250k Sror ds@Aid, Bivosi glbwﬂmmmb@bwhmé giydoh) and
acaci a, CoOr {fig {ps. janyS¥fidPepafefiénd f&fséﬁ'sﬁﬁentfeﬁtbrﬁpo?dﬂ ub PRpdratiée of sfeAld SrjdcRBle plapiritions
hard and s 0&5 steﬁfz&l b bxpRsurato! dleaf BIRAIE 50 inedigtion for byhbxposarel th Risktilizing @ed, fov example,
i ngredi ent gy I&qrﬂﬁid&atﬂe%rWaWba&wst addkcRs,ddiluents isarfatiands, axclpigiiss pteservatives, isotonic
exanpl e, edjdehe #adl |t nieabsnstitael the pharnabion aheana mdich ladapk ithecpraperhtionssior eystemiicim
st ear at e.10 Ladimmighagonepar at i ons for oral administration are prepared In water
or aqueous Velr Fbse phavinacnticatisormpbsiiyenit slay be desiratiento dnelige A discogity-inpsensing adept such
exanpl e, neahyddiel kerbagmothydeliilosat (exljumt CHIGR Rhar Fsuitahlecidcnsity ldedregsing agents can be
carragenan, substiuteddior 90dibnp WMy | pyrrol i done, pol yvinyl 55 al cohol, and the
‘|'i ke, to incr Ghsjeharhassutical desage "‘UP’"‘@W@“EG%Q%‘FQ%%H"S 'T“ﬁ“‘l°ﬁé'°d’a%°é"°51'“ a°°°"da"°°
i nj ect ablie Wiy thepreesding gereeat despiintion tg PrAVIde, frong Ao 'S M- akopHR0P mg- el
fluid to thisgresiens per dospge ualbierm. sieh asyaforsseldin bemtgﬁ ‘3"“ 9 :g‘ﬁ" % =Pl%elg Ej
be stable uﬂd@?ﬁ'tnﬁ@a@m'?dﬁt"ﬂ gral propeizion 3 { b‘an d‘ o

I n &ddidpy !aswafaaoqs o 8 PreP o a'“°""t
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benzoi c aC| ﬁh tf) I erve corrp05| tion
against m C are lo! n‘lgs/kgo eﬁ@ﬁl&ﬁ?& &f bda ngﬁljnt.q{ilﬁ topical semi-
osnotically y-Ta e nmn é}g

| ot oni ¢ ¢OdCER] dm ﬂmspha.ﬁaes.m

& thesaﬂdﬂz@ﬁn%re%nt%w Il A% rfdfabty B%-10% in
& SrediIhs¥.€hi cl es i ncl ude vegeta le olls,

di et hyl acet anyggsensl phginBdbiical FIR4TRI i ford Hithesb 36rhblnfis |ﬁbl¥bﬁﬁac&ﬁ6bmaﬁ|ﬂbnﬁare
i sopropl Wﬂeﬁaﬁ Qdagidd e Ystemid QlinRkstFatior! ©Tobans aRblotc ef@bty Gérigdlsing @1 GHeytive; men-toxic
gl ycol , |i qgmeunbéttpestoltliensaitg! ycol , and the like. 'Any solid preparations
for subs equentFufier, P Aivartion Uslates” BPMmstAdds aif obining @ntiblotdic effgctscih atdmenals, for example,
prepar at N fhurddng phid edivable 2vadh-bibydeduhnals seh tae degseeats, hargssadnt oBer ¢ommertially yaiable
or by expos ahimais,ibycadsintsterihg Eystegicgiysto theomaramaiibe aforesdich phagmasousigdl dlesagd Meits forms
af or esai d caupplying sn effeetvieciioasgxicciimourd for entibigtisreffeats: ant s, exci pl ent s,
preservat i ves, The dnverdion ieftm!g!rrﬂblsira@d@vﬁh?@'loﬁvik@d%&ﬂ?%ﬁmml?se t he phar maceuti cal
nmeans whi ch adapt the preparations for system c 10 admi nistration. In these
phar maceusi &smplhpositions it may be desirable to include a vi sc05| ty
i ncreasi ng agent agent isuch as sodi um car box met b%l ceI I ul ose sod u

| f
sui t abl e vi scob PRy of 9% o& pattipf 3‘5 mesa
ﬁéo de sat ogi '&t)r or3
d od for 10
|

=

phar maceut i &% s'mars'a °Er?r2t‘ "f'o?f fhv r

pr &par ed i n sgly "%‘ m a to git
provi de f Porlie 93' 2 &?]d dh_ éd/ﬁth bived for 10
alt

L.md
i ngr edi ent @é{w 25:5 Fsglﬁ Ben) Thelylafi df 86 Ebdiurd

sem - sol i d dréaloh saheﬁsaelsoearga Qﬁa&e@%akcau%woar Ston A Iiquid oral
prepar ation, an I nj ectabl e prepar at ion Including liquid preparations and

solid dry45prm@§| ons for extenporaneous reconstitution to a liquid

I nj ectabl e preparati on. The anount of the essential active ingredient

provi ded in thg sEHREINICE Wr cstadiur 4§ a@e inUn istmif @ abdtons and Bl afrwstertis sedel ipC Tethis
to 20 obt ai nynaptrield i9kdded 0RF A lob37M% hydrochibriz aaifl aslativa, el b frdaure Isavamed-td 85<ICcThe
range. Expr asmisfk iffs acid Wi i6 solutiohdio tlpsmimecymtmn 88" Cytempatataramintire of f13.2 Imb of toluene
essent i al soacdnil \8e inh gt eatercintaddes! yhile siirdwec Thep liguidr ghesep i aemeliowgd o sqpasete. aang dhef yopen
about 0.2 nuprgekig. jayeo isabiecarded O They lofvérgaquerfus layely Isvgsplgthfto 3% G fpderr ?@?‘"pﬂ & previous

Preferred dosysipise éaftiofurbysirochiride; andialleyed taxstend(for 2wgyippursk fter F@“‘B‘GO"‘ s figgred
body wei ght . toisepaatetthanerysiiting eefliafur dudrechiotiderpekisere the dauid mather depor. Tke fi fed sait °'V3‘a's
concent r at i oite weshedhwithaom|. 9120 agetone Brivatep Ml midureofhomtie g‘r‘é\f A% (yashe ‘T@‘V}OL"E
26 a car r peerof yiglshi Tepswashach peftigfc bygrorhioride é‘?‘@é}?ﬂaﬁé?ed"eq'f‘? i
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Further, the invention relates t? nmethods of obtaining antibiotic effects
in mammad s, for exanple, 30 humans gg 1g@szaRy € war m bl coded ani mal s such
as dogs, cats, horses, and other comercially valuable aninmals, by

adm nistering systemcally to the nmanmal s the aforesai d pharnaceuti cal
dosage uni EsrsbtihGBAGtopP| yi ng an effective, non-toxic anount for antibiotic
effects. The invention is further Illustrated by the follow ng detail ed
exampl es. 36 TE)@dmpé-eeckedAroshdﬂqttgm @50 Q1. lasy.is CHargee fi4.8 of of IN-teiglatbd seffiafue dremadidi(3), n
7 m. of agttbéamtvde @435 qﬂconqamfamdtrwdroﬂ@rimde angh91 Mo oft Wetes. Thisureuijing eixtucedied
0. 24 m .5 ohea®M 1T Mlxy Treo 4®mb ot of ¢etpne isladddddm disspive a prssioifatei, prgsumeble iribil alpphol.
slurry becomé@"at@@ﬂmﬂ? Isrstitahot (96 nC.1 B9rinh ot teluengriviaddertin remoaye trityf aleopeltandhie degreasp e
deftiof ur e ceerepiraion efcacatanet in 1eey ROYQOUR Phesen T gpulting Ariturg isniyanefarred Ap 2 separstory
addi t i onal fupnghpnd ihe “%’E’e'f'\@ﬁea'%lfe@a'a'ddérde PEgaRif, figyid phasais M’F W%%"‘Q‘F”Eﬁ f25 mi. of

mi xt ure i sWees addg mioef agejone; e gan t'aVQD'sdzoé'Hdwiah‘@Wmﬁ ﬁﬂ ? layer is
filtered®h Eﬁ"?ﬂ: Hﬁ"b?q ’de °%‘8\'"?"°c? dJhen tae fo & T ur
hydr ochl or "'él' °'8P ﬁ'.’ Ra se'ﬁyeg :504 Byl th "9?% lt
The i el d %Wéflme o atB e paae ec o&%re onsist

?ﬁ%lihgm C%e, ace one ‘an L&\?\g grl’ horige rgia" Eﬁt’#‘%l S S UI’I’ﬂQJCAtd

there 'S agd dsegca% Cr %L %%Ngéﬁ%t 'Ii&uoﬁﬁlﬁ'ge slﬂla 'rgshlﬂ{b’ ceﬁlgﬂr hylafochloride
m xture i sy fﬁe is Wi Glth WRbrLi el hi8IjRGk Ba.496. | N SOI ULTon. TO this
war med sol ution C. tenperature m xture of 13. 2 m. of toluene 50 and

3.2 m. ony@,{p%r.; | s added while stirring. The liquid phases are allowed to
separ at @ amd tie upper organic |layer is-discarded. The | ower aqueous |ayer
| sS\eool ed t 0 A Mdude.of 86 i€ faceic@e 5. Wiitdr RndD2.83/inhD BK7% HEEIh ahtel sdRtiaedd adibdito about
hydr ochl or iai@gmaiitg captasgdn {3parstratingbdf(aboutt SROC N otiore. hovkfid affectsibiitytitiong, t he
m xture is fiAmigedt i®msbeamatead 4.5 el.crstatedd hddae tocthd shoud solutidny Thepcoimblned thpids
salt from aradrahstared tb arsephrioryl firgelicand alldwed 19 $ep@rte.drhe ddwer layey {Aqudous)dy eenplerddctel
Wi th 4 . awtheSberatoritene and 18t f heitaie andxiSumieof aTdiene atelrddeskib thecayesusiphasedn e
washed wi t the second sepgistory furinelyFhecgombinipr lianisls latedcoptedted et gfioweg i wesrats as before.ghe
crystal s alowerhhpedaqugeusyi distilad atmoppheriogliyct @rieTeRpeatureyef 67 0C.(Whiclypeducas depopgentre-
ceftiof ur F'de?fcﬁéﬂ?’ﬁrtf’ qlous 45%- %ﬁf %P%ﬂ“@ﬂ f°s15005@ gg m"f?fr”&"’d"%%'ﬂ@'ﬁ aéeafddﬁ?' .
Exanpl e 3 ?'?ﬂp It &kt (by b° '"Q:%?“l'qu al Ilzatlon
ci o1 WGy a&eﬂ ‘t"ﬁ'ﬁ 78 %7 0% ﬁf‘ Bé b B oo o
Acet one TOF% ﬂe g fs: BnoB 3aged Wi yefor prd %dacf?fngven.a of
N-trltylatg ¢ rg?rpeg C|d(3) 91 m . of acet one, 24rr1 of
concentr at cid and 91 m . of water. This resulting m xture
%cg&? II uxﬂehﬁ%rﬁ

is 5 h en 10 . nore of acetone is added to di ssolve a

preci pi tat e, % b/ of dnl Jquéou@é@.suagbn fol ¥kl Be, (cBrRaifiigih B&ch 5ics. &m{odo@tng of

[err], 60 Blstalfte cbilertiiGrodnondie pd ﬁéréli HRTRY Riidvirlglydes 8 7@ BRbunBflinredishas T ease
t he concentratlon of acetone int aqueous phase. The resulting mxture I's

transferred o .a or J d liquid | ayers are,se ted. The
or'gani c 4i q ?f%ﬁgygglygr?ﬂéﬂﬁﬁﬁw?w hi{}l ®re of 25 m. of kP 10 m .
of acetone. iérfzomeganidcoﬁzspebid #ci®0 m . total vol une. The 1separated
aqueous | aye ‘# washed with 30 nl. of toluene, and thegggthgs toluene
and aqueous % ases are separated to give a 45 nl. total volume tol uene plus
i nt er - phase. SotianGardosynethybeellaboss, 199 Hecosihyn | ) is stirfed 24 t B=4.
magnet i c®sti g arsf QL gl DreH bRy, @Migbhenqcapled to -5 C. and filtered to
separate the ceftiorur hydrochl oride salt crystal s which form This
crystalline filtered salt product is washed with 15 m. of a mxture
consisting of 10 m. of water and 5 nl. of acetone. The washed cefti ofur

hydrochl or| dsoérustal dri1ae W.edts o dg O3y, | s dried at 15, eeslio €m§econd

CLop, CaToe AVBEATER abkd  HenBrhtTURat ct 1 atp 4 b oo kAP, e
The total vyi abtbnisedB&lat% Exarrpl e q.8. to 1000 cc.

(
65 The sodium .c_arboxym_ethylcellulose, benzoic acid, sucrose, appropriate flavors and sodium chloride are
dispersed in sufficient water to make 650 mis. of solution. The ceftiofur hydrochloride is stirred into the
syrup until uniformly distributed. The resulting suspension is coliold milled to a uniform consistency.
Sufficient: water is added to bring volume to 900 cc. If necessary pH is adjusted with hydrochloric acld to
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20 A m xture of 96 m . acetone, 55 m. water and 2.93 m. 37.7% HC In
wat er sql ution are added to about 10,0 trityl cephalosporin (3) and
refluxed (about 58 C.) for one hour EPOOZQQ%@[ 1detrltyl ation. A mxture of
18 mM . heptane and 4.5 m. acetone is added to the above solution. The

conbi ned | 'ﬂidbt‘i!»ﬁa%ruﬁi g,;@vgtgj,gra&o%g t‘}?'ﬁg c@r atory funnel and allowed to
e

separ at e. I"ower ayer queous ransferred to 25 another
separatory guRnpEls sené pL&nma, SLQI)enQi&Pt ane and 4.5 nl. of acetone are added to
the aqueous™pfase In the second $eparatory funnel. The conbined liquids are
contacteg ancStaM]cemdhiclesepwrat:e as before. The | ower phase (aqueous) is
distilled at ﬁﬁherlcaﬂy to a tenperature of [err]. Wmch reduces the
concentra- ti of acetone to about 15% Before cooli ng 8 124 #ms. 2. 93 ni .
of 37.7% HCl Bentyk Abeohele emided. ; The cephal osporin HO ®al gm{1) begins
crystallizin %Meg?u{err] and [err] SO -The crystals are filtered and
washed wra h 20 il . 10% acetone in water to renove ar?y aBftrering filtrate.
The resul ti n§°V\h®|ﬂ€d filtered solids are then washed wi th 1ages. and dri ed
[n a vacuum gyaiuntni b #heOb¥fotdaf] ibagle REQMICL. Gxgpple S a'al

.Suspen5| on 3% ép housand an aqueous suspensi o oral use,
cont ai ni ng i aﬁﬂl?l?)"’rﬁ:“%s@ess?'& Sordeng.-s of2dists PHI td mepraximabdlyr 3.0
hydr ochl 8 i dsof SSquuepRT 86dfundHydrvkike! | ogi . 8Gdjupepyof and amounts of

e

‘I ngredi ents. r_ hydrochl ori (cr yst aI l'i ne)
5to 300 g Qﬁeﬁ?ge{fd {' Mor” Sor bi ¢ Acfd® adjust 1000 cc.

1 gm Sucrosé@art I1 650
gns. Sodjum &nﬁ,}]’g I S scosity

t One 20 l"ou Egh?'% a%&ﬁo%\ghég;'. férbg%"i&?{g?r% or ange) 1-9 % 00 S$-um

Chl ori de (0 NehipleoPany In .) q.s adjust 1000 d@.5 to 10 gns.
Hydrochl oric Acid, Reagent G ade g.s. adjust pHto approx.
3.0 Deionized Water g.s. to 1000 cc. 55

The sodi ygn giredngngret hyl cel | ul ose, benzoi c acid, sucrose, appropriate

fl avors and—sodiumm chl oride are dispersed In suffl cient water to make 650
ms. of SO|RHrtIIOﬁ The ceftiofur hydrochloride is stirred into the syrup
until uniformy 'distributed. The® resul ting suspension Is colloid mlled to
a uni f or m conai &t teniogrediGits dré diseiVed ibdr ahd pid dalEstbdti® atbii 2 tovad, PidRrdb sBOR 30C.
| f necessamarThepbhidsstaiiized by ditration ahd dspd mcRaktllor i c acid to 7 EP 0180 372 B1
about pH3. Suffiicient water |Is agdded to nake 1000 cc. Exanple 6 Sterile-
Par ent er al RBudbhsagficeliy a8d sterilecwstalline cofidfinrdiydrochidide in siffidiitvehicle from Part | to make 900
5 to 120 gn®e 39 He plispepsiopfod collpd mill the suspension to a uniform consistency. Add sufficient vehicle to

9.1 gm BenPdpd00Rdiy 1.0 gm
10 Povi d#he 1 to 10 gns.
Sodi um Chl dPEBeR ESdleEppaerl Wseamgiahent Grade 9 gns.

Hydrochl oric Aciid, Reagent G ade ¢.s. adjust pHto approximately 3.0 15

50% Sol uti on Sogtypllgly@l;rg.@lge_ Part 1 g.s adjust pH Water ror Injection

q\S/ adj ugs TOOO~cT—
Polysorbate 80, N.F. 0.1 to 10 gams.

45

60
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20 Ceftiofur hydrochloride, crystalline 1.0 to
100 gns.. Vehicle Part | EP 0 180 372 B1 g. s adj ust 1000
cc. 25 DIRECTIONS Part |I Al of the ingredients are dissolved in water and
pH adj.usted to about 2.6 to 3.2, preferably about 3.0. 30 The vehicle
sterilized by 1 add
sterile cryst g??é%eﬁﬁ%@?&ﬂ%y rd%gﬁgg'r‘{"dgislcrfgﬁ#fl Ci ngf %@g*ne from Part
| &' nake QOOBH%YI &leeholhe suspension and colloid nill % Hesl!mspenm on to a
uni f or m consi g&eﬂgy, aded sufficient vehicle to make 100Qy Bl go 238 gmdnpl e 7
Sterile Parenterial] Suspension Sterile Vehicle - Part | Pol ysorbate 80, N F.
0.1 to 10 gmsFo¥IBE EP 01803%281 Sodi um Car boxynet hyll £81 10BB8e | ow

Vi scosity Sodium cmé}-ms, #ingNorysBeI ReadérONO| needed 9 gms.

9.1 gns. Benz 2to 2.0
gns. gPOVI doneﬂy&m %!I.orie Acid, Reagent Grade q.s. adjust pH to approx. t% a_LO gns.

Sodi um Il ori det Sellpti oy ;eﬂjahsﬁfdé@g:em i f qeadadju& gws. Hydrochloric Acid,

Reagent. Grade J nt O approx. 50% Sol Sodi um

Hydr oxi de wgna"}v f@ﬂ féﬁ pH Water for %j ec?d‘!)ut 1bb6 28. g.s.
adj ust ____ELQQO cc. Part Il 15 Oeftl of ur hydrochl or| de

crystal lgne Ceftlofur hydrochlori&e Dok psthdQsgen s Vehicle Haply

g.s. adjust 10 20 Dir'ections: Part | Al of the |ngre |ents are

di ssol ved in \‘Kﬁl?iéﬁleaf‘ﬂi‘ht Fle vehicle sterili%et BRYSY trathi08R.¢25 part 11
Aseptically add sterile crystalline ceftiofur In sufficient vehicle to make
900 ms. Stir the suspension and pass through colloid mlIl to a uniform
onsi st eney Dirgdtishsesuf fi ci ent vehicle to make 1000 mls. Exanple 8 Sterile
Pax-ent er al “Suspension Sterile Vehicle - Part | PEG 3350 NF

5 to 120 ghRwt! Benzyl Al cohol 9.1
gns. Benzoic Acid 0.2to 2.0
gms. Pol ysor M pbthg (ngmegittentsHase) disgolrerhin water and the vehicle sterilized by filtration. 1 t o 5 gns. 40
Sodi um @Al ori de :Fi ne Crystals Reagent 0.5 to 10 gnms.
Hydr ochl or EEAcud Reagent Grade q s adj ust pH to appox. 3.0 50% Sol ution
Sodi um Hydr o qe j ust 4 Wat er for |njection
q.s. adjust ?ﬁ\ add sterile crystallin fuofur n suffici nt vehicle to make 900 mils. Stir the suspsnsion and
pass throggh colloid mill to a uniform onslstency Add sufficient vehicle to make 1000 mis.
30 ' :
Example B Sterlle Parenteral Suspensipn
T :
Stieril_e Vehicle - Par'& 1
o5 PEG 3350 NF 5 to 120 gms.
Bénzyl Alcohol 9.1 gms.
Benzoie Acid 0.2 to 2.0 gms.
9 Polysorbate 80 NF Food Grade : 1 to 5 gms.
- 40 Sodium Chloride Fine Crystals Reagent 0.5 to 10 gms.
Hydrochloric Acid, Reagent Grade q.s. adjust pH to appox. 3.0
50% Solution Sodium Hydroxide q.s. adjust pH
45 Water for Injection - q.8. adjust 1000 co.
_Part 1I '
cyftiot‘ur hydrochloride, crystalline 1 to 100 gms.
" Vehicle Part I §._ ' g.s. adjust 1000 cc.
- - X 5‘ |
Dlrect_loné: i
65 Partl ‘ i

—p—-

i
All of the ingredients are dissolved in water and pH adjusted to approximately 3.0, and the vehicle
sterilized by filiration.

H
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Part |1 Ceftiofur hydrochloride, crystalline 1 to 100 gns.

Vehicle Part | adj ust 1000 cc. Directions:
55 Part | All of the ingredients argpoqwq"\?&j'ln wat er and pH adjusted to
approximately 3.0, and the vehicle sterilized by filtration. 9 EP 0 180
372 Bl Partpld, Aseptically add steri | e crystalline ceftiofur hydrochloride
In sufficiefrt-vehicle from Part to make 900 ms. Stir the suspension and

pass' t hrough asageéah,psaa gaarﬁel crial ﬁe u&héf&rh%rsafaﬁaéwaﬁ&em btk S'%"“ Piatmak 800

vehicle t 0 RsN&kehelddiHandBnSnd R lﬁh ﬁﬂp&ﬁéﬁé?\ flicle to

Suspensi gn ,Q,ﬂgugwﬁ; teri:l Veh| cle - Part Benzy

9.1 gns. or Benzoic ACI d 0.2
to 2.0 gms. E»Ga\bnb@wmtméh@&ladewm@nﬁ&ds&a&dsBE(Aqueous) 1.0
to 20.0 gnsT 15 Tow viscosity or any other viscosity inducing agent Sodium
Chloride Fine Crlystals, Reagent & ade .0.5 to 10 gns. 20

Hydrochl eri c A&ﬂeﬂilﬂé’#ﬂbﬁke G BanRt: Iq s. adjust pHto approx. 3.0 Water for

| nj ection Parthn'zyl Alcohol or 9.1
Amount per Vial 25 Sterlle Crystalline ceftiofur, hydrochl orlde ina 10
to 100 m. gl RzpLG|Ac 0.01 9 Fos2-fhEms9

Di recti-ons: Pau’drbé\kimdhhyld‘vilunﬁeedbﬁlinsusre di ssol ved | niy@ter 20.angmH
adj ust ed™ o apprioxi ctoe#' 2.6.10 g 2 vqref rably 35 about 3.0. ‘Vehicle
sterilized by f°f"t¥ L.90 FRCREREy iRy Yopriate glass vials. Part I

Sterile crystalindneingefgémtf ur hydrochl ori de i s packaged asept | cal ly in

and the 11 nal PR EaB LI BB cridid's, Reashf Fael” | ot voni O el 10

St\eri | e Bt enpiydnnechliori PaAadds eﬁealsetmmnsl ons45adjust smema@pm 3.8 Part |

Met hyl par aben water for Injection 1.0 to 2.7 gns.
Pr opyl par aben 0.1to 0.5 gm
Povi done Part 11 Amount pey Ydakns. 50
gggy grr] Ct?el ori ?ytgk‘-&m ceiyedialifie %@G%ﬁw%ﬁﬁ&'tochhortide 0 5 B 3 é0| g{rs

o Sol uti on r oc ri just p 0O appr ox. 0 Sol uti on
Sodi um Hydr oxi mg ?0 }'Usqla% '@?ﬁ Wat er for°1% EEH “Gn8m

g.s. adjust ;: 1000 ccs.

s0 Directions:

Partl

All of the Ingredients are dissolved in water, and pH adjusted to approximately 2.6 to 3.2, preferably
35 about 3.0. Vehicle sterilized by filiration and packaged in appropriate glass vials.

Part _l!

N\ _ Sterile crystalline ceftiofur hydrochloride is packaged aseptically in sterile vials or crystalline ceftiofur
’ 40 hydrochloride is first packaged and the final container(s) sterilized by Cobait 80 irradiation.

Example ﬁ)_ Sterile Extemporaneous Parenteral Suspension

@  Sterile Vehicle Part I

Methylparaben 1.0 to 2.7 gms.
Progpylparaben . 0.1 to 0.5 gm.
Pov‘idgne -f.' . 1 'to 10 gms,

” Sedium Chloride Fine Crystals Reagent Grade 6.5 to 10 gms,

205 Solution Hydrochloric acid q.s. adjust pH to approx. 3.0
501 Solution Sodium Hydr-oxide q.s. adjust pH
66 ther for Injection ’ q.8. adjust 1000 ces.
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10 EP 0180 372 Bl Part ||

Amount Per Vial Sterile crystallinegpeffgp@fapihydrochloride in a 10 to 100
m . glass vial 0.01 to 1.5 gm 5 Directions
10 Part | Met hyl paraben and propyl paraben are di ssolved in boiling water.
Then all of thepyngredients dissolved in water, and pH agpdimtepert ¥ial

FPRLPKI TR elY feeRild sl SR B £l T o e

crystall | ne cefin af1o thythoabl @liasde vimlpackaged asepticablgt tr ttSeeml e
vials or crystalilne ceftiofur hydrochlorlde is first packaged and the
fi nal contai ner(s) shall be sterillized by Cobalt .60 irradiation. 20 Exanpl e

11 Ext enpor, &ous Par ent eral Suspensi on (Aqueous) Sterile Vehicle Part |
26 Pon ne G ycol 3350 NF 51to
120 gms yinyl Pyrrolidone : lto

&J&H‘GSI nferr]nyristyl gamma picolini um chl ori de 0.1
A 9. fbtnyloarad Al biohy iRkdebiPare fikdife ¥:§iﬁ '\t R SAG L of fRe AdFactin in
0.5 10 10 gaw '%d% sHH ‘tcpéb fira %6% 19, goo:ﬁts@qfehjia re&{g by kg % d
3.0 50% Sgadu\gg@n,ap pHaté g §OXI g.s 13
approx. 3.0 ter I nJ ect I on g.s. adJ ust to

1000 cc. 3pamrt: ||

Anmount Per "Vial Sterile crystalline ceftiofur hydrochloride (mlled or

m croni zed) iSteriie chstaliine d&Hiofur hyde6dionde. is @hckegod \dséblically in sterile vials or crystalline ceftiofur
0.01 to 1. BydyrslordBlidHrEpackiiBd 4fd Refidal donBinbr(sPhall Bestbrilgddasi (RB4IB0RiafbinS SO Ved
iQ water® and pH adjusted to approxi mately 2.6 to 3.2, preferably about
3.9 Vehi cExapleci iBxiernpatarieyusfRateptemt $Suspensiod(Apaobspged i n appropri ate gl ass
vials. Part 11 Sterile crystalline ceftiofur hydrochloride is packaged
aseptically | el vi al r.crystalline ceftiofur hydrochloride is
first packa J ffe"v afe é art 1 tal ner(s) are sterilized by Cobalt 60

i rradi at’f on.PoEyeviyileng Tlyesk 360 NMonaqueous Parent er af Wudgersen
EP0180372B1 Q’l%fﬂa}]l' PR i €hddePf ur hydrochl oride (nilleg ¥ 101 ghRni zed)

1 to 100 gns
Qua,tr‘esin.myristyl gamma picolinium chloride 0.1 to 2.0 gms.

30 Sodium Chloride, Fine Crystals Reagent Grade 0.5 to 10 gms.
20% Solution Hydrochloric Acid q.s. adjust pH to approx. 3.0
50% fSolution Sodium Hydroxide q.8. to adjust pH to approx. 3.0

Water for Injection ' q.8. adjust to 1000 cc.
35 . .
Part 11 Amoum: Per Vial

Sterile crystalline ceftiof ur hydrochloride
(milled or micronized) in a 10 to
“0 100°'ml. glass vial 0.01 to 1.5 gms.

DIRECTIONS
Part !

All of the ingredients are dissolved in water, and pH adjusted to approximately 2.8 to 3.2, preferably
about 3. 0 Vehicle sterilized by ﬂltratlon and packaged in approprlate glass vials.

Steru;é crystalline ceftiofur hydrochloride is packaged aseptically in sterlle vials or crystalfine ceftiofur
hydrocthrIde is first packaged and the final container(s) are sterllized by Cobalt 60 irradiation.
66 i

Example 15 - Sterile Nonagueous Parenteral Suspension



5 Chl or obut anol - Anhydrous - preservative 5.25

gns. or Benzyl Al cohol - 9. 25
gns. Corn G| dyceryl I\/bnost ear at e EBA 1883788 onseed O1 @ yceryl
Monost ear at e Cel g.s. adjust DI RECTIONS Preservative

I s dissolved In sufficient oily gel to make 800 cc. Crystalline ceftiofur
hydrochl ori de | ¢rystagliineacdf tiofus Usmeoshloritde colloid mlled to a uniform
CORs8i stency. Add ficie I make 1000 ms. 20 After |nto
glass vials, the “2‘3@ !énésrl g%crﬂagug%ée))“ lized by Cobalt 60.ir r‘ag?g{&?g#p

any ot hes sui tabhh:mbutm@l B)l'anﬁpme 3pSagrivebl Wonaqueous PalZrames al

Suspensi on 25 oir' Crystalli neiceftl of ur hydrochloride (mlled or

‘m croni zed) 1 to 100 gns.

Chl or obut anol  ABenayiodkeohol %.259m85 gns. 30
or Benzyl Al COhébrn 0il Glycerdyl Monostearate Gel 9.25 gns.
gorn Q| 70USP : g.s ust 1000 cc. 35
Cot t onseed oi | or g.s. adjust ! 1000 cc.

DI RECTI ONS 40 Peeosunsaéd 0311 GlydepgriMensktidaraté fdeti ent oi | ¢.e. majasB00 cc.
Crystalline ceftiofur hydrochloride Is added, and the suspension is colloid
mlled to a uniformconsistency to break the aggregates. Add sufficient
amount off o é!éiéﬂ%@ke 1000 nl's. Stir and package into glass vials. The
suspensi on terilized by Cobalt 60 irradiation or steri I e

crystalline c J n%déris g *?n U féc.e%t Sie" % ot é ia eceéé VG hfcriide #°
Tanuf aGt U egdold Ho o @@.% s j% b o ima@ 1000 ms.
For- ni atgal~I %'Sp &%egl ['e ehl cI art QQHH mad QJ ultsbfe
1000 Benzyl Alcohol - preservative 9. 0 to

9. 25 gr’rB E>@l'hpl§53 étgrile Norﬁﬁ)uegus]%nﬁ&?sﬁaerg%or obut anol
5.0 to 5. 25~gms—- Ol dyceryl Mnostearate Gel

1000 cc. zeor Oot hﬁmm@ lce £ HeTRF VihydMeawEdraasat e Cel
1000 cc. Part 100

Vials Crystalli né"’@éﬂ’l lﬂ""mfz&‘t‘,hl oride 10 . (milled 8 W% zed)
110 100" gs. DGREGBOGHENOL Ahydrgus ' 5.25 gns.

w® or
B;enz_yl Alcohol : 9.25 gms.

Gorn 041 USP q.8{ adjust. 1000 ce.
Cottonseed 0ll q.8. adjust 1000 cc.

i
Cos DIRECTIONS
Nt w0 .

Preservative is dissolved in sufficient oil to make 800 cc. Crystaliine ceftiofur hydrochloride is added,
and the suspension is collold milled to a uniform consistency to break the aggregates. Add sufficient
amount of oll to make 1000 mis. Stir and package into glass vials. The suspension can be sterilized by

~ GCobalt 80 Irradiation or sterile crystalline ceftiofur hydrochloride can be added to sterlie vehicle and
45 manufactured following aseptic procedurs(s).

Example 1& Sterile Extemporansous Parenteral Suspension (Nonaqueous Gel) - Controlled Release For-

dlation; :
_ !
60 i
Sterile vehicle Part I f 1000
Benz'irl Aloohol ~ preseryative' .0 to 9.25 gms.

1

1;
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Part | Preservative is dissolved in sufficient gel, and the gel is filled
into vials asceptically and the vi RS0 8RS8 1 These vials will be packaged
with the vials of Part Il as conpanion package. 20 Part Il 0.01 to 1.0 gm
of crystalline ceftiofur hydrochloride or sterilized crystalline ceftiofur

hydrochl ori de chgofsléaged in a sterile glass vial and t@g/ibﬁﬁ ztgﬁgdl;zd. | f

t he crystalline ceftlof drochloride is non-sterile

pakaged vi al Lonpiq 1b8"%‘i%i’¥l'1°£‘8§”ﬁf§'a§5t9<ﬁlt 60 irradiatit90 € ior to dosing

appropriate ameunts of Part | diluent will be added to Part Il sterile
powder ahd sh until_ho en nple 15 Sterile Exterrpor aneous

Par ent er al ?égﬁ‘%’fs(?ﬁd( nggﬂ’?S f%@%ﬁﬂ’?&%ehl cl e Palq09 ce.

1000 Benzyl AIPaﬁhd]I - preservati ye 100 Vials 9.0 to
9.25 gns. or Chli ' R

5.0 to 5,25 g%gs{%?#%qﬂ%”ﬁﬂ’ hiyrgehigride |

1000 cc.”40 (mbk1egoon mmmn UsP g.s. ad. 1 to 100 gms.

1000 cc. Part Il 100
Vials Crystalline ceftl of ur hydr ochl oride, 46 (mlled and m cronized)

50 to 100 SlﬁEanﬁEt 50 Preservative is dissolved in the oil, and the

sol utiongster+++zed by filtration. The sterile solution is filled Into
vials and bhe vi.al s seal ed. These vials will be packaged with the vials of
Part |1 as-Tonpani on package. Part Il 55 0.5 to 1.0 gm of crystalline

cef tiof ur hydeaehtios is dRsdMed flstffibibrit 68 Ckn6 kg Hoas filled MitcClst dsedptidaliardrimoitissshiote

| s packagethdsé vials &illl ®6 phcRag@li dRtsthy Vidls ofdRadl lNlak convadibrspaeiegb.ed. | f the

crystal l2bne ceftiofur hydrochloride is non-sterile, then the packaged vials
w4 be stesiltized by Cobalt 60 Irradiation. 13 EP O 180 372 Bl Prior to
dosi ng appropriate anmounts of Part | diluent will be added to Part |1
sterile powd&0tdnd Osdrraloéprvml!r\elcemq:furfhyﬂmworlm riegerilifod ompstallind Gofiiyy hadrpdhisridecis 5
For mul at i opeckased in steriia olasa yisbarditenr el ssrieditithaerydatling ceffiofurdiydigehioside s| nofratertle,
cefti of #F gt iheesnkeged dals Wi bgistpdized RO i N5j ze supp ository can be
manuf act ur ed Pﬂef A gwﬁfperﬁﬂ‘aﬁta"\%“t%@fﬁaﬁ & filyert gt AecoPiFae “éﬁﬁ‘ea’ﬁbﬁ% pRd sopken
anounts of Uk "}99%\‘??@ at the sarvj ratio as indicated below. 10

|60t75§| é% Eglzleqr'&%péSt g zfégugoran%ggst aPeLtléIal Suggenslng Nlor?arqluecclﬁs)( mlled or mcronized)

14.4 m %0
Ster‘ile Vehicle Part I } 1000
Benzyl A].cohol = preservative . 9.0 to 9.25 gms.
36 o .
Chlorobutanol 5.0 to 5.25 gms.
Corn 011, USP q.s. ad. 1000 ce.
N % o
Cottonseed 011, USP q.s. ad. 1000 ce.
Fart II . | 100 Vials
Crystalline ceftiofur hydrochloride,
® (milled and micronized) 50 to 100 gms.
Partl ;
50 : i
- Presewatlve is dissolved in the cil, and the solution sterillzed by filtration. The sterile solution is filled

into vigls and the vials sealed. These vials will be packaged with the vials of Part il as companton packags.

Partll

05 to 1.0 gm. of crystaliine ceﬁ’iofur hydrochloride or sterilized crystalline ceftiofur hydrochloride is
packaged in a sterile glass vial and the vials sealed. If the crystalline ceftiofur hydrochloride is non-sterile,
then the packaged vials wil! be sterilized by Cobait 60 irradiation.

58
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r

PEG- 8000 ' : 9.6 gm
20 Directions I\/basure ouf 14 4'm. °PE€374%§ and place in a container
suitable for heating. Add 9.6 gns. I3 bO(maIting point 140 F.) to
the PEG 400 solution and nmelt over a hot water bath approxi mately two

M nut es or Untriof toldbériglapb@piatecdnffits SOPaAllidfhibnt wilP be added\GPaa I/ dowd® and shaken
ceftiof ur RQylueeiomixele and stir until dispersed. Pour the mx into the
m¥d and let set. Chill the mold. Renpve suppositories after they set up
15- 30 m nuterenpid 16rSupposheigper at ure. Steril e suppositories can be

manuf acter 80 W tH sterile raw mat erials and observing aseptic conditions
during manuf aotroutatiogfor a2 gnarsuduesﬂsWemthimaga&E Somg.(@0 baybtbliireeftivioaiticathioide isJbren.
Exanpl e 17 HoupPhH BN Oiké SuPPSEitplY OB ber hesfactand abisy atne ameuntl baceftiofue ydrochknide and
exci pl ent s appieriiate smountso sxsipiente et thesspopsaetioras Ticateq beBwppocire [err], and
Suppocire AT, Suppocire BT or Suppocire CT brand of [err] to

[err] - sa’Purat edifatty aC| d gI ycerides. 35 Formul a fofop gdzegm 12
supposi tory cont ai ni ng . of crystal line cefti of ur-rry-n%o-crrmn-de i's
gi ven; however "'Eﬁ?l%’lnfe"%ﬁﬁiﬁ & hYACOAUATEE® nanuf act ured using any desired
~anmount of cryst@ihi&® opehidr@htged)ydrochl ori de, and appropri ategrsorgmot of
eXC|p|ent 40

Lot Size'®12 a@%‘i‘&??i ne ceftiofur hydrochloride (mlled or r’?i"cf'dﬂ'i'zed)
Sterile PEG~-8000 0.750 gm Suppocire A9.6rgmiS2, or
AT, or BT or CT, 23.25 gm 45 Directions 50 Vi gh
the Suppoci reTM di luent in a container suitable for heati ng. Melt (45 C
tenper atyr eyl @ hot water bath for approximately two mnutes or until
theére is a-ctear solution (mcrowave oven can al so be used instead of the

wat er bath). Neigglrd bitz@.4. dfiFEGL06 b placdWla dnRiirlol Suitidie/ BF Rdaling) RdLES bhd btPEG-
hydr ochl or iglsy @afing pbikt 140TF.) to AheSPEI-F0dCholutiMUend Ik d¥brXa héttviitel B&th GErékinEREltwo
After two tnfinubeddr unl theté RS, cidaf@iugenl pl us of the casting is elimnated by
scrapi nges Theaddemsailiad ceftidfud RghrdchibitieGihd SWrQintil Rigporsdil PR tHRanie Inkctle MGId Ahdlishigst.t O

t he type ofChillSthe fmidmHeaovel ngpaositoriosi | aftr thgy catl wp 35-80 Bivmtels cht caume tempetnrel Bestile
with all f aeesiiofestdae teDinehuiabieled et staritonatvvesterialscandhabbervilge asgetivt ¢oaditios elmringe
supposi t or imesufeciuing; r ¢an e istaditzed kstiColalt 69 igadiation-.e raw naterial s and observing
aseptic conditiéns during manufacturing, or can be sterilized by Cobalt 60
i rradi at®orfxample 17 Supppii@e872B1 Exanpl e 18 Capsul es One thousand two- pi ece
hard gel atin capsul es for oral use, each containing 50 ngs. of act|V|ty of
crystal |ine cRwpesiarias ofy alse Rl mapiaeiured dom  exgiaipatsl Spehosn F‘H’Ea foutter. o4PPRS ag

and armunt §"6?°°'FPa’fsér fnd) uppoctm AT. Guprerin BT preSupeqcire G L?Fa“ﬂ%?’o@tﬂ‘b?ai‘%edf acid

car
gﬁg / g;ns Form a for ac‘f gm. supposstory contammgng é/\érl!g of crslfsta(ﬂl’;\e ce ogéeg ve[l!m
St ear at e however, any size suppository can be manufactured using any desggd Grl';}%unt crys ofur
hydrochloride, and appropriate amount of excipient.
- a
S 40 : Lot Size 12
Crystalline ceftiofur hydrochloride
(milled or micronized) Sterile 0.750 gm.
45 Suppocire AM or AS2, or AT, or BT or CT 23.25 gum.
Direcﬂons

E

&0 Weigh the SuppocireT™ diluent m a container suitable for heating. Melt (45" C. temperature) over a hot
water hath for approximately two minutes or until there is a clear solution {microwave oven can also be used
instead of the water bath). Sterllize by filtration. Add sterile crystalline csftiofur hydrochioride and stir until
dlgpers.qd Pouyr the mix into the cold mold. After two to four minutes, the surplus of the casting is
eltminatad by scraping. The temperature and time of cooling must be governed according to the type of

65 formula,; The cifculating cold air shomd come in contact with all faces of the mold. Release from the mold
myst beigsntle Sterile supposutorles can be manufactured with sterile raw materials and observing aseptic
conditions during manufacturing, or can be sterilized by Cobalt 80 irradiation.

14



) = Activity of cefti.ofur hydr ochl ori de 20 * Coated crystalline

ceftiofur hydrochloride , will " havepooapisk®Bhed rel ease properties. The
materials are thoroughly mxed and then 25 encapsulated in the
usual - manner. Different strength capsules can be prepared by changing

t he anount Exghplet8Capalldsi ne cefti of ur hydrochl oride. 30 Exanple 19 Tablets
Oné thousand conpressed tablets for oral use, each containing an anount
eqi‘val ent t cO®Qthengand wp-pleesahdrd gelatinedapsuisisiior ¢ralckise.cdabio contiiningald tngs. pf egtixtte of
usi ng the foosteling qetiofudwdioehoritieydre prepareft imshihe follaidngdypps engl dmopms of meidialgns .

Lact ose & : 375 gns. Corn Starch 65
gns. 40 ‘ ;Magnesi um St ear at e 1000 10 gns.
The ingredients are thoroughly mixed and slugged. The s are broken down
by forcing t¥akghlineseetdal uThydrashlpridy nixture is {S@egmeohpressed into
tablets. Different strength tablets can be prepared by appropriate changes
in the alfounfs of ceftijofur hydr 'c@ori de and the excipients. 45 Clains 1.
Cef ti of ur hyﬁr%}ﬁ%r"ﬁ&%.c%ﬂa@a H%Y of ur hydrobrom de. 3. A salt according
to claiml, ém cyrystalline form (4. A salt according to claim2, In
crystalline fqrm 5. ‘A salt according to claim3, which has the

fol I ow ng X-r%Tb% r diffraction pattern when crystallised from an

acet one/ wat eTalu atdnoe;, 15 EP 0 180 372 Bl Exanpl e 185Cgssll es One

t housand t wqg ce h latin capsules for oral use,_gach containing 50
¢ TSR G 85 sartE o

ngs. of actiVv yst Pline ceftiofur hydr ochl ori d §F'3'prepared from
the foll owi ng typks Astivitpueft cedtiafar dridabehldrid®00 Crystalline ceftiotur
hydrochl#ri d¢ goated eorys y t it ba
W o] or ¢ Gqated ooy talline df(e);tior&'l:’%ﬁpﬁcﬂlowde. $OA! S8 BafAh a3y
75 gns. Nargﬂ.gggqmprgp@gpiegse The materials are thoroughly mixed and then2g
gns. ( ) - Activity of ceftiofur hydrochloride 20 *  Coat ed
crystalline ceftiofur hydrochloride wll have controlled release
properti®s. eng;rg_seul.atr:rgé e{rll a‘!l:hse u%rugl }ugx(ljnre(r)'l.]gh{ﬂfferpeég dstrae?l%thtgggsules can

be pre;;pared by changing the amounts of crystalline ceftiofur hydrochloride.

H
H

YA

80 A
Example 19 Tablets

One _t:hou_sand compressed tabletf’s for oral use, each containing an amount equivalent to 50 mgs.
crystalline ceftiofur hydrochloride can l?e prepared using the following:
35 : -‘

;
!

Ceftiofur hydrochioride crystailine 50 gms.
Lactose 375 gms.
, : Corn Starch 85 gms.
N © Magnesium Stearate 10 gms.

The Ingredients are thoroughly mixed and slugged. The slugs are broken down by forcing through a
screen. The resulting mixture Is then compressed into tablets. Different strength tablets can be prepared by
appropriate changes in the amounts of ceftiofur hydrochloride and the exciplents.

45 '
Claims

1. Ceftiofur hydrochloride.

60 2 Geftié_f_ur hydrobromide.
S i
3. A-sali according to claim 1, in crysitalline form.
]
4. A sali according to claim 2, In crystalline form.
” 5. A sal?t: according to claim 3, whicl§ has the following X-ray powder diffraction pattern when crystallised
from an acetone/water mixture;

15



25 ‘encapsul ated in. the usual manner. D fferent strength capsules
can be prepared by changi ng the anmounts of crystalline ceftiofur

hydrochl ori de. 30 Exanple 19 Tabl eER 0CI88 372®isand co or
oral use, each containing an anmount equivalent to SOWﬂIﬂ I@ i,ﬁ“
ceftiofur hydrochl ori de can be prepared using the foll:OwWengL t4 of ur
hydr ochl o @erie-18 Capsiesi ne 50 gns. Lactose 375
giis. Corn Starc . .. 65 . gps, 40 " .
Vnghesi um Sy G Hugerd tvopice har se';%ﬁgg@? i I St Sogs L
m xed apd “IFRGESATOYdiephigde ap 2repprad ke H8FIOH09 MBI Smoyitsof gratedalE c  een.
The resulting mxture is then conpressed into tablets. Different strength
tabl ets can be prepared by approipri ate changes in the ggounts of ceftiofur
hydr ochl ori ] he i pient st Clains 1. Ceftioff, hydrochl ori de. 50
2. Ceftiof uﬁ?{i}g&%’ Oﬁ%}é_"P'{ Q‘X%gﬁéaogég%rdi ng to cl ai 1,g’¥?1? crystalline
form 4, Ae&altiaccording to claim2, in crystalline form 55 5. A salt
according t® hgd th%ﬁ?u@%é&@ foll owi ng X-ray powder diffraction

pattern when crystallised Troman acetone/water m xture, EP 0 180 372 B1
| nt er pl anar®®- spaci ngs . = intensity [err]

(relative #yhiBe 4iax _ 44.2 12. 4

73.1 8.186 50.0 7.82

100.0 10 7.Hje and/or 17.9 6.19 75 gms.

48.1 5.86 Magnesium Stearate 32.1 15 25 gms.

2 %i ( ) = Activity of ceftg%_t% gg&zochloride 40.4

4,37 % % Coated crystalline cef2ioS8ud. B@drochloride will have controlled
13.5 3.98 . 1
35 9 25 3'8!‘1916333 properties. The materizéslsi7grég bh?roughly mixed and then

25 _ '
encapsulated in the usual manner. Different strength capsules can

be prepared by changing t.he amounts of crystalline ceftiofgp hydrochloride.

abapremer.

) :
Example 19 Tablets

One thousand compressed tablets for oral use, each containing an amount equivalent to 50 mgs.
crystalline ceftiofur hydrochloride can e prepared using the following:
35 :

r

Cefttiofur hydrochloride crystalline 50 gms.

Lactose 375 gms. "
Corn Starch 85 gms.
Magnesium Stearate 10 gms.

40

The ingredients are thoroughly mixed and slugged. The slugs are broken down by forcing through a
screen. The resulting mixture is then compressed into tablets. Different strength tablets can be prepared by
appropriate changes in the amounts of ceftiofur hydrochioride and the excipients. :

Claims
1. Csfiiofur hydrochloride.
so 2. Ceftiofur hydrobromide.
3. A sali according to claim 1, in crys:;talline form.

4. A salt according to claim 2, in crystalline form.
55 i :
8. A salt according to claim 3, which has the following X-ray powder diffraction pattern when crystallised
from an acetone/water mixture;
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i

3.30 ' ' : 14.1 30 6. A process for i:)repari ng a

crystal l.i ne hydrohalide salt accordi f clains
conprises the steps of (a) heating aékg%ﬁ&?}%aﬁf ”!ll Iﬂumlmnlmlllll
7-[2-(2-N-trityl ani no-1, 3-t hi azol - 4-yl ) - 2- (met hoxyi ni no) acet arfi d&] - 8- (fur-2
-yl carbonyl )t hionet hyl | 3- cephem 4-carboxylic acid in a polar organic .
solvent and water with arn¥erplanar a- ol i ochi o i j val ent of
h?ﬂ'r"ogen chl oride or hydrogen%‘g‘romode; gb) rngtguci ng Pﬁ'té{eceg‘r??'ﬂrati on of
the pol ar organic sol vent— to fduelatdve 3t alline
hydrohal igle salt; (c) separatinglB8hd crystalline hydrohalggde salt fromthe
slurry; and (d) washing the separ;l?t %d_ salt with water and’ a pol ar organic
solvent, and drying the salt. 40i7." A process according 3 +di ai m 6,
wherein, in steg (c), a non-pol at8.2#&ter-inm scible orgasiogoliquid is
added. 8. A prodess according to Zl gbm 7, wherein the w;i;o%r -oi nmm sci bl e
organic Imwquid Iis toluene. 45 9. A'process according to"Cldi'm7, wherein
the water-imm scible organic |i qgj_i7d595 hept ane, and the di7%Bure is:
distilled to rerove pol ar organi zsl.ilgui d therefrom 10. Agsglt according to
any of claims 1to 5, for alleviating the effects of undesifed bacteri al
infections In 50 war m bl ooded?m8%mal s. Revendl oati on$2%1 Chl or hydr at e
de Ceftidfur. 65 2. Bronhydrate dg.@aftiofur. 3. Sel sul wanyg | a
revendi cation 1, sous forne cri stgl :1%3 16 - EP 0 180 372 i31 4. Sel
sul vant la revendication 2, sous P6 cristalline. 40.40 | M s
"d 5. Sel sulvant |la reveddi?7dati on 3, qul possedgol,@ di agramre
‘sui vant %g di ffraction des rayons g Xagur poudre, |ore de $3 %ri stal |l sation

| [ ]

dans un ange acetone/eau: 5 Distances d

Intensitd entre plans 4.23 (relativda3.5% A 10 18,4
44,2 12,4 . 3.98 73,1 8, 26 26.9

50,0 7, 82 100,0 7, 69 *

17,9 6, 19, 3.91 . 48,1 5,86 35.9

32,1 5,21 3.81 23f1 20 17.9

5 12 : _3.30 40, 4 14.1

6. A process for preparing a crystalline hydrohalide salt according to any of claims 3 to §, which
comprises the steps of _
(a) heating a solution of 7-[2-(2-N-iritylamino-1,3-thiazol-4-yl)-2-(methoxyimino)acetamido]-3-(fur-2-
ylcarbonyljthiomethyl]-3-cephem-4-carboxylic- acid in a polar organic solvent and water with an at
35 least stiochiometric equivalent of hydrogen chioride or hydrogen bromide;
(b) reducing the concentration of the polar organic solvent in the aqueous phase, to form the
crystalline hydrohalide sal;
(c) separating the crystalline hydrohalide salt from the slurry; and
\_/ {d) washing the separated sait with water and a polar organic solvent, and drying the sait.

7. A process according to claim 6, wherein, in step (c), a non-polar, water<mmiscible organic liquid is
added.

8. A process according to claim 7, wherein the water-immiscible organic liquid is toluene.
45 .
9. A process according to claim 7, wherein the water-immiscible organic liquid is heptane, and the mixture
is distilled to remove polar organic liquid therefrom,

10. A sglt according to any of claims 1 to 5, for alleviating the effects of undesired bacterial infections in
80 warin-blooded mammals.

Revendicatlons

1. - Chlorhydrate de Ceftiofur.
66
2. Bromhydrate de Ceftiofur. ¢

3. Selsulvant la revendication 1, sous forme cristalline.

16
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4. 74 L , 30,1 4, 37
21,8 4,23 ) ' EP 0 180 3

26,0 301 pC 1 T T T

14,1 30 64 Fiebeviueat laievepdication 2 spusrioreis arstaling.o 6nhydrate*crfstal 1% n *sui vant
I—une quel conque des revendicatlons 3 a 5. qui. conprend |es etapes

i st ant 8( 38! guivenk laf Pvendicatien 3094, PPISRLieie lisgrmmp. quirant zle difractieny fesniayass X sur
3 t hi azol e- @oyﬁry,_lgs (imcﬁlgg(lgﬁa?ﬁqug)s un mélange acetoneleau
acetanldb] 3-(fur-2-yicarbonyl)thi onbt hyl ] - 3- cophem 4- car boxyl i que dans un
sol vant organi que pol al pjgeaftedeql €eau avec au nnkggeHQlEQU|valent
stoechl onrtrique de chl ghtfe giangrogbne ou de 30(re1at19é0 gyre
dt hydr ogone; (b)! & r6duire |4 concentration du solvent organique polalre
dans Ia1 hase agueuse pour forner |'haiogenhydrate cristallin; (c) 4
s~parer T'hal ogdnhydrate cristallin de |la suspension ; et 40 (d) &
| aver | e sel s6pare avec del8,@al et un sol vant organi qagzpolaire, et &
secher le sel. 9- ~~40 7. Piac4d6 sui.vant |a revendl ca?Bph 6, daen |equel,
dans |'tape (c),! un liquide 853@ni que non pol aire, non5ai8cible & |' eau,
est ajoype. 8. Procedd sui vahi82a revendication 7, dak@0,@quel le |iquide
organi que non miscible & |' ehub®st |le tolubne. 46 9. PL&e2dd suivant |a
revendlcatlon 7, dans | equel 8t¥91i qui de organi que non #Bsdible A |'eau est

‘eptane et |le nmelange est Wi&®illi pour en 6iimner $8-ki quide organi que
polalre. 1Q0 Sel sulvant |'upeffuel conque des revendi cd®rdns 1 & 5, destin6
A redulree les effets d'Infecftdhs 60 bactdri ennes T ndeslrabl es chez des
antaux & sang chaud. Patent g&~sprluche 1. Ceftlourhydrpthforid. 2.

Cef t | 6f ur hydr obr om d. '§3 Sal z )ach Anspruch 1 Tn‘Kristallform 17
EP 0 180 372 Bl *~~ ~~~~~~~~ 51 ~~~~~~~ l1~~ 1111111111 1 11212 1t |l

4. Sal z nach Anspruch 2 In Kglgiallfornl c L
M S 528Sal z nach Anspruch 5 gyel ches das fol gende Puiyegbeugungsdlagramm
hat, wenn es von dner AcetonjV@gsernlschung kristallis gri wird; 5
hbtzebenenabstand d {nt ensi t ~t ., A 4
(Relativey 70 | $ : 18, 4

44,2 12, 4|

6. Procédé de préparation d'un halogénhydfat% Erlstallin suivant I'une7 gﬂe?éo%ug %es revendications 3 &
5, qul comprend les étapes consistant

(8) 2 chaufier une solution d'acide 7—[2-(2-N-tritylammgrz 39!1!azo|e—4~yl)—2-(méthoxylmino)-
acétamldo]-3-(furo2-ylcarbonyl)thlométhyl]-3-céphem-4-carboxthue dans un solvant organique polai-
re‘et de l'eau avec au moins un équnvalent stoschiométrique de chiorure d'hydrogéne ou de

36 bromure d'hydrogéne ; b

(b) & réduire la concentration du solvant orgamque poleire dans la phase aqueuse pour former

I'halogénhydrate cristallin ;

(c) & séparer I'halogénhydrate cristallin de la suspension ; et

(d) & laver {e sel séparé avec de I'eau et un solvant organique polaire, et & sécher le sel.

50,0 76 %
100,0 7,69

N 40 -
7. Procédé suivent la revendication 6, dans lequsl, dans I'Stape (c), un liquide organique non poleire, non
miscible A I'eau, est ajouté.
8. Procédé suivant ia revendication 7, dans lequel le liquide organique non miscible & I'eau est le toludne.
48
9. Procédé suivant la revendication 7, dans lequel le liquide organique non miscible & I'eau est I'heptane
et le mélange est distillé pour en éliminer le liquide organique polaire.
10. Sel suivant I'une queiconque des revendications 1 & 5, destiné & réduire les effets d'infections
60 bactériennes indésirables chez des animaux & sang chaud. :

Pa&nta@pﬂche ;
1. Ceftigurhydrochlorid.

65 i
2 Ceftl(;)furhydrobfmnld. i

3. Salz i‘lach Anspruch 1 in Kristellform.
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6,19 C 48,1 20

5, 86 . o ) ' 2,1 572T

23.1 5, 12 EP 0 180 372 B% 40, 7

30,1 25 | 4,37 | 1 0 A
21,8 4,23 4 Salz nach Anspruch 2 in Kristallform. _ 13,5+3,806L w5 ¥

26.-9 30 3,9 -

359 3,81 5 salz nach Anspruch 3, welches das folgende Pulverbeugdngs hat, wenn es von einer

14,1 6. Ver ahr agstonnastdanisdheg wis@nsiirtv@; Kri st al | i nen Hydr ohal ogeni dsal zes
nach el nes der AnsprUche 3 bis 5, welches die folgenden Schrlfte unfasst:
(a) Erhitzen el ngr L6Nebgebenenabstand d , Intensitdt
7-[2-(2-N-Trityl am no-1, 3-t hi agoli-4-yl)-2-(met hoxyi m no) ac ' 13-
(fur-2.ylcarbonyl)thi Ty 3= em 4-carbonslure in ei n

or gani schen L6subgsnitte| und Wssser nmit el nem weni gstens st6chl onetri schen
Aqui val ent® von Hydr ogenchl orlgap,g__er Hydr o- genbrom d; (b) Re&lhlz' eren der
Konzentration deg pol aren organi schen Ldsungsmittels In der wasSrigen
Phase, umdas kristalline Hydt®h#l ogeni dsal z zu bilden; 45 73,1 (e)
Trennen des kristallinen Hydr ofap@geni dsal zes von der Aufschigngung; und
(d) Waschen des getrennten Saizes nit Wasser und ei nem pol aren’or gani schen
Lésungsnittel's, und Trocknen dts8%ei zes. 7. Verfahren nash WepPuch 6,
worin eine nicht-polare, mt Wase®r unverm schbare organi schezFyussi gkeit
50 In S6hritt (c) zugeset z% L rd. a Verfahren nach Ansprkjé 7, wori3
die mt Wasser unverm schbare f"&\ni sche Fli Ussigkeit Tol uol sl o

Ver| ahren,nhach Anspruch 7, wor$pBélie mt Wasser unverm schbasg, organi sche
FNJSs| gkeit Heptan ist, 55 5 .di @M schung destilliert 'rgi um pol are
organi sche Fl|ssigkeit davon zu"enffemen. 10. Sal z nach el nefir tier

Anspr Uchel bis 5 zum Undern de?:® nw rkungen von unerw ansch4@p4

bakterlell en Infekdl onen In wejpUtigen S-ugetleren. 18 30,1

25

4,37 ' 21,8
; 4,23 13,5
3,98 26,9
30 P 3,9 | 35,9
s 3,81 17,9
g 3,30 14,1
: H
38 1* E
6. V_e_réa_hren zur Herstellung eines kristallinen Hydrohalogenidsalzes nach einem der Ansprliche 3 bis 5,
welches die folgenden Schritte umfasst: _
Y (a) Erhitzen einer L8sung von 7-[2-(2-N-Tritylamino-1,3-thiazol-4-yl)-2-(methoxyimino)acetamido]-3-
- 40 {fur-2-ylcarbonyl)thiomethyl]-3-cephem-4-carbons#dure in einem polaren organischen L&sungsmittel
und Wasser mit sinem wenigstens stchiometrischen Aquivalent von Hydrogenchiorid oder Hydro-
. genbromid;

(b) Reduzieren der Konzentration des polaren organischen Lﬁsungsmmels in der wissrigen Phase,
um das kristalline Hydrohalogenidsalz zu bilden;

45 (¢). Trennen des kristallinen Hydrohalogenidsalzes von der Aufschiimmung; und
(d) Waschen des getrennten Salzes mit Wasser und einem polaren organischen L&sungsmittels, und
Trocknen des Salzes.

7. Varfahren nach Anspruch 6, worin eine nicht-polare, mit Wasser unvermischbare organische Fllssigkeit
50 in Schritt (c) zugesetzt wird.

8. Ve'rf;ahren nach Anspruch 7, worl%m die mit Wasser unvermischbare organische Filissigkeit Toluol ist.
9. 'Veri;ahren nach Anspruch 7, worln die mit Wasser unvermischbare organische Fllssigkeit Heptan ist,
66 und, die’ Mischung destilliert wird; um polare organische Flissigkeit davon zu entfernen.
{
10. SalZ nech einem der AnsprUcheZH bis 5 zum Lindern der Einwirkungen von unerwiinschten bakteriellen
infektionen in warmblUtigen SHugetieren.
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