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CEFUROXI ME AXETIL The present inventi on relates to (3-1actam conpositions,
"specifically in respect with cef uroxi imt "axetil which is the 1-acet oxyet hyI
ester of_ cef nown second generation
cephal oQN?Qﬁ%g@ng@]ﬁﬁ% Fb A i he treatnment of m crobial
infectlons e.g. described in The Merck Index, 12th edition, p. 324 and

325, no. 2002. The in vivo active ingredient in cefuroxine axetil is.
cef ur oxiTie plrsaairsention vilates tohelacambomypdsitiops specifieallpds ispam withof the ring

systemis split off, the car lic |d | set free he corpound .
cefur oxF%\a‘“’i"é‘“"f B9 &'h‘cée‘fgf {A)F‘fﬁ{. T’srcr §°f“T°ﬁ‘”B? i‘/%‘f}?(gicﬁ"rt%af"t? ngwnj n
anor phos&ohdéflerdiidy cf:plﬁal@ép@lﬁim a@xtnbbtx@, Nisefubinatle &"cﬁh{cﬁt ofmitcobiifll the form

e formof a dry wder whi ch may

of, e.g. filmcoated, 0

e.g.> be"Ezfﬁﬁ‘i‘PWf’§tgeFi%“é|“B’§fjjl ‘Ei “@%‘gé@ﬂ‘e"rd‘%’bﬂ\’ aft a%ﬂtg%ﬁan 2803 -dlhsr |
reconst i} yihescuve édlcxﬂ%%@ﬂé?o;hhﬂ Wikl iCocfluroieHBecatst i 8o tRE BrBExydic
suspensi on/ syrup. wever cefuroxinme axetll in crystalline or in‘anorphous
f or m naysterria@pyHoy ok theepg systemyis gplis qff g carbenlia agidinget frseandrghes, in
cont act C%%gh,@rheﬁ,qyﬁms kifHeqd, e.g. water or salvia; e.g, a gel may be
formed on the surface of, e.g. galenically fornul ated, cefuroxinme axetil
particles. Gelatination, e.g. gel formation on the surface of, e.g,

gal ggi C@efu\‘ofx?x@ gyétﬁt @gun(?c‘?)fstgl@ﬁ@ f'g?m%)f% thO%Otub fclrﬁxs may4¥r Eﬁ%’rﬂlé pk N poor

di ssol ution of cefuroXine axetil, wt g. consequence that adsorption

of cef upéwmﬁéer%etaﬂlv,¢gdmtbhbr@aétmﬁﬂme@erﬁatabht%@r lnﬁly:ﬁ@em ardé’duced 25
30 35 | Rlg. B Rain¥nifeeronds LRAL e g4 a axetil,
g gep®FaR NN SHYRlS, BL Ay ey e . 8 5%‘%‘%%. P st HaRE g
cef ur oxkerensigesed withantaquieews liqyid rcg;mtfacmt aammsmt’qum a{cmyefoe

su LY, l'1ine
o? anorahAhellcht APl bl nCBhp RN S tm* ARRoh - E T Lo
i gl d. fokintgalaginoius miass, i toritatteritheeh aquebes lwud,ob g)rwamprtshbrm;y g & gelgmay
bel i eve r n d us liquid
accor di ﬁghﬂ%t’ hﬂ tﬁtr%g%ﬁtgg% %ﬁeﬁ%ﬁgﬁjl@ f?} rgl(%’?(?ﬂ’eécggtgx% &Cﬂp%ﬁgp?t%orporat ed in
a pol ynéielatlnattmcBogerhf@fm?élomnefbaﬁlmfacdpéw silenicalhy formibted, eaefluiogimel ut i on
of cefu 93% | BB rhdy deBult Hp ! diiBiof B/ fur i A 10WTHh Qg thesur F ace sol i d
(ol ecul ar d[s ersi‘on on adsor bent. A non-gel ati hous fgorm e.g.
gal eni cennsngemqthamdégrpt@m of st furexsimmexetil éronh thegagrointestinal taesmapbe f or m a
gel,@on thg.urface of cefuroxinme particles, on contact with an aqueous
I|qU|d accordlng to the present invention and as used herein includes a
form of cefuroxi rre axeti | 2 2 ~~Y 203 -2 e.g. galenically formul ated
cef ur oxy, rWas%%té ns‘?n% fcﬂnﬂ%@tg% %H&n 8f cfuﬁé%l ﬁlgax&{lgc %@P&%Qh&go
cef ur oxi ne axet ctive i nd Al mReeut] ca y accept abl e
exci pi ettmurf#nmfmﬁ @alfinipg iy &rnwdﬂttrdatcefumxmhexetdmav@ dsn gpen centactawitlBAC i n
aqueous, cLdi ;i £ ed
agqueous,gikg biuif oy gu | fubstEnGally NAAQETTE Lt forifil gxe;t’msﬂilcﬁpereingbr dﬂfirt
at pH 1nerrareqrth)JStfgrrmetmlnutoegctaﬂom&ﬂ@ensmeqoma@fthhen@qgwsmqiumq test;
and/or - than 20% at a pH<O after 25 to 30 minutes fromthe start of t he
di ssolution test, than the dissolution rate of the active ingredient at a.
pH of aAbhoughdt nselogmtatdcpmobc beufdiporinthearyeit is believed shatdelaatonrgelatinous m on

cont act t a
Form el oh ARrRENRRIR odlbh i accb b Ao kB b T B Ehne
subst antiapbt wcptﬁqrztdépemqiemrtcr & the fatm pf—kotolqghlattdlsacreiop Which b s@ppr opriate
matﬂp d{ SOCIutger;[ gfr cn} ro:a %Ia(;cegf 1?\%&1, tsjé]lgt%gr &/ﬁ oPa rfa% ngltcp {) olg%lar
convent T ona erm ni |on ra ur oxi e axe

e.g. |nd1apdmemgeaﬁ(admrb&1& as set forth in USP(US Phar macopaea) t est <711>
in a USP-2 apparatus under conditions at |east as stringent as the
followng: 900 mM of an aqueous nedium 37C with paddles turning at 55 rpm
det erm Ainmg—@hnadwfaga, el'gsghdmdallp forcrataed)f ofatcfdreﬂatc ﬁcslaagl whichaioet actni ng

substanti al | a cef uroxi ne_axet substantially the
Sane. oxi g o0 fie Sees Shiehip Ry e G B Vit et ARSPUD R pH e, o

at far Okﬁégbdug'fo‘thc pieséritlinkentlbn RIH ds dded d8ekirpineRides ¥ forgroficefurbximei axbtipas s
this test un nore stringent conditions, e.g. |ower volune of aqueous
medi um | ower tenperature | ower paddl e speed are al so included under the
above definitio |ate aqueous nedluntﬂmmmmulmﬁmmm term nation at
pH 4 conpri ses mﬂw te buffer (pH 4) e.g o USP; and for
determ nati on at waroun pH 1 and pH<O an hydr ochl okdesomaci d- aci di ¢ aqueous

sol ution havi ng t he "¥%8 %pproprl ate pH Detection of the dissolution rate of
cefurOX| e axet|I at a def| ned t| me p0| nt may be carrled out accordl ng to a

o, . o o o o o




solution in a polymer. 35 2 2 ~~AY 203 -3 Cefuroxine axetil in 2 2 MAY 2013
non-gel ati nous form e.g. in the fornlgf a solid solution in a polyner or
"in surface solid dispersion may be e. g obtained as follows: A solution or
suspensi on of cefuroxinme axetil in free form e.g. in crystalline form or

i n anorphous form e.g. in the formof a solvate or in non-solvate form
and of ggpolieaially ed}q{uprrcdaéefmﬂﬁé)ﬂgnlr@ya%srgeqauﬁe@ sah&reggaeb&aﬁ@ﬁg/ent
e.g. in the presence of water, g gner i ncl udes é one or

more, whifeIexjmae %Flba&%fﬂremrfah%ran phasmacriically secepiabliseipicaisehsving n

POl YITBr dis&l@hionfatesfEhé Berkve lﬁg}@dlgﬁfdt@Vt’CﬂpacﬁIcoﬁﬁnHHﬂ)ﬂ g 4Gk dgin non 10
gel atinous formon contact wth an aqueous |iquid as |nd|cated§above
preferab}’@loﬁdpwd'ﬁﬁﬂ'@hc g<buffsreds mehighys highes spyalner gafyevens used. A pol yner
'nc'ydestrarlesfm@pbm&amﬁrmceeg%gﬁﬂiX&&%etate%ﬁu@ég'f Ehcs?arPofﬁlchO”D and
a copol yner . a hono- and pol ymer of po yV|n pyrrol irdone, e.g as
connerC|dﬁﬂﬂwuvdkﬂabFEOMnder the trade nane Kol lidon, e. g a 15 honopol yner
SuchRas aR%*’/d&“a %gﬁa 33 &qu*mﬁ’rﬂ}éésdé? th ?]:th o?El%ScF&\él loﬂete .ol ypl asdone;
and a polyviny! I'T done copo ? ene polyet hyl ene

oxi de, ﬁehlthé dussblutﬁel ratd sf3Re hd’tbﬂc mgecc&brkwt anH uf 50fd 4. g atrﬂé{ hyl -, ethyl -
propylc ul gses; Bédroxalk IceIIquses g., hydroxy %ellu ose,

Ryl oy CEFYPEBF R E IORGEP SRS T BYT GBIcPLIaEidith 3 aaucous Tauid thus includes

hygr?xygéf@mhﬁe%ml iﬁﬁ{ fodin0&.8. gaaaﬁicb aﬂy@@ﬂrﬂuﬂit@é%awbgcdﬂrbs%lutﬂbng'atcﬁbﬁiﬂh el ly,
nmodi fi e ich carry carbox groups as_substituents, such as a

car boxyﬁ‘&SW?%@I P%I‘Eg‘@"“‘[-‘ﬁ"éfceﬂ'r“éﬁl\‘/[i‘g RHoryd PRVA-pyrrol i done, e.g. as
comercially avail abl e under the trade nane Kol lidon, e.g. povidone,
cross-1inked povidone, 3 crospovi done or ponPIasdone -
pol yvi nﬁmwpmrmmeh@@ﬁm srerspine gaid Hisselyden rase inc ldrkygcvemd‘bdges

hyd t hyl -
ond pr oSl O%Zﬁétcrﬁ@ L GITRACH |dhf SPUKGELIA B08E v . B 3 FEREPISEE! 1Y
hyditbxyps @pﬁdrﬂenﬂiﬂl’éfé‘ﬁ P rmaeomabem 1dsén aﬂl&?rﬂ apparatug unddrennd:tabhg/at

modi 71 egd, 8y er‘i\rgér&@s T%ﬂ{goﬁéd In1 B¢ QHB ué%%s %Qii}:ﬁ W&%&rth pald&tvighe

oxi de, crospovi done an sdone, a copo

pol yvi nyt i)’i/rmmldettunmmm Preeef%rdl%dllmsnaalpof yviewy |6p‘9‘mpb?|si gwrrniogpol yner,

such as srylhm by rhg'sr.rqpsyﬂorrmyf'c@ﬁ%,arn% SRR bseafiilly ARITRELAGAL in

N-vi n yI- - one and vinyl acetate, &.g.
e.g. hawbqgmu#iyttsbcg#mtr emrmmtaat appropriate pH, 2@3at(4rqemgl) pHé,@grmemrmmHy

ab d
o oyt HGDosAE: FL AR TRl el e uidre iifehe Sondtipns OROIRRY D
i ncl ud6vdufnabf aqubud madihnt, dovlerGe@peretige, [dwer daddiesspted)8re ducimclhged ufidekS t o
1: 06, 1.0.4S.
Aopr opr ko elRisishe Angpprosiet advsous welifime ik Bor fminkign g phts
adsor beadmprisege.godieacetatellfhffe (sl 4\VhigciccbsliahtccUSR ahdifor detauiifaig a0l i d

di sper si on t ef uroxj.nme,a cording to.the definition of
cef 5r oxh’i%m\é&le?ﬁ (ﬁpﬁgh aﬂe‘l" ’E‘ichLﬂE@ aFigir"rﬂcg‘ha%‘bcr‘?Pgﬁ lutjeq ﬁavé?lg Sueous 1i quid
as p9di Ga88priAL PHE Defeclion BPEhe disdbluvibh mebﬁcamoe,&@aﬂnmdt QHHﬁ{cdﬁﬁﬂ@ﬁfvdxﬁ{l on

its surface and to fornra solid (nol ecul arz di spersi on, such i cium
di oxi demag bgcargigd puy 2e5prding forp msthod as eqayep lenackefr & meass of UNe FBYIG- 200,
preferably colloidal siliciumdioxide. Preferably the 1S adsorbent itsel f
is biologically inactive. An appropriate weight ratio of cefuroxine

axet i | : Bulensraspist therpepsgaiciaventign progdes gefrroximegixetil ig. 2 norpgelatinpus forngon A

non- gel @ddtﬁ@'\ﬁthfﬂﬁff webusARfuid, @%%t&xgg' ih tﬁ@-ﬁbrﬁx%rdoﬁﬂ sgfﬁhgn uPQ ¥fferand
adsor bent erred wei tid of cefuroxime axetil P mer pl us
adsf bess. mrvcvmdésareo of CC&urﬁérr@qﬂxcrlhwl&sner of11:0.130t150:8; q.g8l: OéSgo 11033 sach o
1:0.9. hnyangBqlog8Reei. dste POBSER!1:0Re01L08s U 1SS (¢ EloM e Feaxel ||
in non- ? tinous formon contact W th an aqueous’ | i qui d whi ch conpri ses
cef ur oxfarm chasuifacd solid idéspeusiom arf amadsorbent, 2e. swh weight ratip @flprokymrer in

conbi nat | f sion on an
dsor bonfetadighbbaf L HOXGTR13LER 1.3 % 1,10, SRRl 8 RiPkdch & SRS 07, 70, 1
to 1:1. S)luﬁaorgm alpcﬂyxﬁerto 1 1.3. Appropriate organic solvent i ncI ude one or
esorganic sol vents, e.g. a solvent system 30 wherein cefuroxine axetil

and”t he pol yner are soluble, and wherein the adsorbent is



preeferably insoluble, or only soluble to a slight extent, e.qg. colzczl &%{’IY 2033
sol uble. E.g. water nay 2 2 SAY 2003 -5 be present in organic sol vent,
"e.g. if the adsorbent, if present, is-Bnsuloble or only slightly soluble,
e.g, colloidal, in water. Preferred organic solvent includes one single
organi c solvent or a mxture of organic solvent, e.g. in the presence of
wat er, a. ket g an .al cohol , .e. g, ,et.;hano

nal ogensiRuoRim bR arb Rt RS e SRR e B FubRaR i Bolyait ex

sol vent insadfardeslidditgapsisn may gbe ¢.g. dbesingal sfellees:of water, e.g. up to

(ar ound) 3q96v/v of the o? ni c,sol vent £ sol ut,i on oi # ensi on of .
cef ur oxi‘hEPIANAR 1 SURFGSIPREL 8 SARiIRe Ak gt fre BPﬁ%%ﬂ"Cﬁ*@'ﬁﬁ PP Pent, e.qg.
in the phespRas fo:fmweg‘.enhcrfaun béa eblvare laech n&}-.@lvau@mm(sl i ght) heating of

t he xture. 10 A no t S for oxi ne a etil on contact with
an a?ued‘ﬂg of ?(?B}Ydf‘cfrﬁ E C&°&&Bf aeﬁ “F%E‘B\Paga%‘f S ALLA VEHE from t he
sol uti orpr@en&lbt MRBE] ON conpr|5|ng cefurOX|ne axetil and the pol ynmer and/or
adsorbent in organic solvent, e.g. in the presence of water, by solvent
removal , e.g. solvent evaporation such as rotovapor evaporatlon spray
drying, &B&I@bﬁc#ﬁcmﬂ&wlﬁhéﬂ@ Siecdy rﬁ&efdvh'ilcmszﬁ% 8 H 23814 881LAG opr ef erably
spray drylng or spray granulatlon non-gelatlnous f or m of cefurOX|ne
axeti| opfusrmgaretlis p Pabr“&wewscqrflweMthf—stén'@orleéé? uroxime exil i BeRrct i on
of 309" aRuLALS fo¥oh faoatraalwxltaae aheeoes gqma%@ﬁdalcafraraweqﬂeﬂen%pmM@peut i cal
f ormul at’i ons ablets, or a powd g. dry powder useful for
or al aerfHFhslsrsa‘t“gknﬂ ehsrpoveas Qﬁlf‘@@f‘&ﬂeéx& nelymetmiuda%ptahrvééx Fve i ngredi ent .

20 1n awanﬁécca@aﬁysc&aeberpem eg'vaemh&ranera%bg%ca . Q9e>- Ry ot he
production of cefuroxinme axetil 1n non-gelatinous'formon contact with an
aqueousCPPqMF@f%bnpr|S|ng di ssol ving or suspendi ng cefuroxinme axetil and a
pol yrer , )grm)‘lf;yr?olﬁﬂggamg Js%hgna&aﬁ,emlm TRAAEE trhd PR 1i86n®; Qigla 1O
1:0: 8; 2 or dan ‘adsor e.g. In aweight ratio cefuroxine

axetl| : dwswpplymer gichps @ ppvidene, cros-linked povidoneres. pbspovidenacpadylesdongn a

wei ght i pol ymer plus an adsorbent of 1:0.3 to
1:1.3; |aﬂhgﬁ)og}f1vlj o\q}éh?& gﬁd‘é‘ h the presence of water, e.g. in ketone,
e.g. acepdpe ylgrpeglycoh|p@ky|qu|ylcneogxdceqcﬂah@q e.g. in the presence of a ketone

and/ or %i%uaiogpffﬁg{udﬁlk&iaallﬁ&?c? Y. %my@ n}d"?ﬂ)g 1&%%@& he xmglcahﬁos% 'Ve_“t-

Cef uroxi me axetil 1n hon- t I nous nt act an aqueous Iiquid
is e.g. o é?dfloxymetbﬂeelbﬂ%admdrwcwlcalhpim; hﬂhe&xnreblpclbdmpom tion.
pharzﬁﬂc h magflécn%smxd%cgu 18& \n{ladgceg ARG, rmo&lﬁea ge
conventl g C OFUXIﬁE axet I I'n non-ge at 1 nous n contact

with an caque@ngylungpa agsuhskituents; such as pgabgixpmethylgel léosg accor d| ngtoa 2
2 ~~~YpRleted R a ﬂm}l ro@aogﬁw ap@&nna%@wavdlnbmnhb@{he@aaegamkhe
present |nvent|o prOVI es a p arnmaceuti ca COHpOSI 1 on . Osage orm
e.g. solfallidea®,e.gopatiidons, grosslinkedpovidont.sis. F@BP@tldOflerig@é’Pl{séP% powder; S

I
conpri S | it JI}J}?{ JNBS S 8 c‘{ c%flixl%&fs' g aﬁ&’&‘?&éﬂ&lo@és, E;ﬁfrH:Eﬁ IBufgLi 1 I n

non- g orm on act W th an aqueous |iquid as an active
i ngRédi éxmlroxemgthy{m@yéqCHulpm, active agent consists essentially of

cef ur oXiggBe,a ﬁ,ge Jthyl rﬂio%ﬂo%l@é]lu%@y mngy@g:&%aa,hﬂsucﬂfdéé%l kt%gmgg

cef ur oxi me of
12S ny, fed@xyﬁwylmthyéccguloso@c sloseowvhigh isoerpi aamicaHy,whedifieds eg.which carry

t
Convent L ofRly| AURKBSAUE Al KoREAFRRPRLE, HSRLANG  Fodlolliell A,
e.d. comppelympmfa)dwml}’lfpyamdadm ni stered or aI ly. It was found that

phar C e.g. 15
Gosdge. Fareiel s3HBIRAEITARRE Qi fich AR BRAR ORI Ae T O
cont act cmpd:lhmen; cgqmasng ofdﬂwmy&@qmd:hdgnd and heylplceraent gd invaemtdam 600
conblnagagn mn%h %a g IIy accept abl e excipients may neet the
requirenen $ & ? |sso ution) and USP 24 (provided; and supposed to
be in force fromthe year 2000), i.e. said dosage forns effect at | east 60%
(Qvalue) dissolution of the |abel ed amount of cefuroxinme axetil within 15
20 mnutes, e.g. and, e.g. and/or, at least 75% (Q val ue) dissolution of

the | abel ed anmount of cefuroxinme axetil wthin 45 m nutes; when a dosage
formof cefuroxinme axetil is tested as set forth in USP test <711> in a
USP- 2 apparatus under conditions at |east as stringent as the foll ow ng:

900 m 0.07 N hydrochloric acid, 37C with paddles turning at 55 rpm 25 In
anot her aspect the present invention provides a pharnmaceutical dosage form
e.g. solid, conpising cefuroxinme axetil in an pharmaceutically effective
anount in non-gelatinous formon contact with an aqueous liquid as an
active agent |n conblnatlon W th pharnaceutlcally acceptable ex0|p|ents

o o r Y T o, ~ns A~ 1 -y - - - Y M



2 2 1~aAY 203 _7_liquid according to the present invention may b dbMAY r2fdl
in the formof a granulate conprising beside cefuroxinme axetil
" pharmaceutical ly acceptabl e exci pi ent s4-e. g. conponents, which are useful
in the production of a granulate. 5 In another aspect the present invention
provides a granulate conprising cefuroxine axetil and a polymer and/or an
adsor bent wherein cefuroxine axetil is non- gekati nous form on contact

wi th an aqueous liquid, e.g. wherein ce d— Oy ne chetiIis a solid solution
in the polyner and/or is a surf i d'bépersi on on an adsorbent; and
pharmaceutically accept abl e exci Ei enI; -|9] "one ¢r nore; 10 e.g. surface _
active agent, e.g. carrier, e.g| tnbr nto e.g. jcontaining cefuroxine
axetilin 25 to 95 weight% poly 0|75 weilght% e.g. Sto 75

wei ght % adsorbent in O to ! gJ.\"\E%»S’O wei ght % surface active
agent in O to 5 wight% e.qg. wei ght%y carrier in 0 to 50
weight% e.g. 5 to 50 wei ght% ricant ¥m 0 to 5 wei ght% e.g. 0.1
to 5 weight% 15 A granul ate according to the present invention conprises
aggl onerat ed or aggregated particles of granul ate-conponent -substances. A
gr anul atg. sceoméniglly availablepindsethe tiade aamé Kollidgn@(eg. Vid&4) nr Pheddne®m of
powder , 9 %5% granul es. 20 A granul ate according to the present invention
may be é% &| ned according to a method as conventional, or e.g. as

f ol | Hws AnFappromiassoweighontiorof acfsismn s kil and titegiohiny inddder Drtiveofdx®Litd i n
non- gel at{.pous ,f on.~e0oNt In2que el o he

pr esent qldng/’e% (Piﬂoi‘o‘ﬁ &CR% éwafrgﬁaggé&égﬁ%%t? gsvg%l (ynsggplrgé ss for
t he prodgctiOas nofl @.éﬁurom rre axetll in 25 non-gelatinous form or froma
sol ution or suspension containing cefuroxinme axetil and a polyner and/-or-an
adsorbent in organic solvent, e.g. in the presence of water; conprising one
or nore A;plp&rpmueaﬁsbdmht mchndese plgablhz&mxmﬂpalbrﬁcscptﬂzlg adcmbmneg.t éne drhe

soI ntrra f30T v rom sai d.sol.ution, rsusecplon may
be 0. % BRSO apliE At E iR r B PLe g2

m Xi ng/ sd t}rcrdcﬁgmbh@f scfhu:bauﬁaamnliarusqnegdam:ﬂfforﬁeémcmamlﬂ:xm adueoﬁpl yner
and/ or r ben n har macey al,.exci pj der, el.evat

t enper a ﬂ}‘“ asé“‘ﬁcat?ﬂ & v’acc%d?ﬁ fﬁid"&‘c ‘8@%3 "«;f\lrﬁf@%’fl’mﬂ OHJFFCFé’Ff%E&aé‘ of a

r ot ovapeos forsyar snhddmimgl,ar Siispeysiqr, anchl stsilwium diogidef ¢. guqdilmldl bech grfanul ati on,
35 preferabl S ry a [ In case
of use &f2 rIé}lpl(é:/gr Eolsg(f}é Acr9$1l|®°2%'gr§ %%brlgcgroéél)alrjiIsgﬂugln&%ﬂc/icc%rﬁ@:é&l’éﬁ} G y be
usedl§ eagsorbemulsaltm(bmloglcadbﬁmmene axetil cont aining a polyner and/or an
adsorbent, e.q..and .one ar [ harrra i C ce Cj pi ents,

be- spr apaaBithsialt e ERral of BHSroRRG R FeisTEnt e Frer0 TSy B FEn T U e
may conprd.3e tmg.or nore further phar maceuti cal ly acceptable S excipients,
e.g. insolid forme.g. lubricants. Spray drying and rotovapor evaporation
may be e.g. carried out according to a nmethod as conventional. E.g.

phar mac Auidregeldtinoas foepi eflakforeximie [aixetﬂtma/yrﬂomkpnse bpuhef)ellymdathadsogs@nuﬂl ate
acc d|n to the presen nventlon € surface
Rt T Bired R T Bhesrmprtts SRul P Po s bRl fefioal®ara wiighi oo

enti t| eggtioeofdl:0.3ho dl.8,canerl: Oheosui)rSf ace tension of a liquid, e.g. the use of
which may result in easier wetting and/or easier enulgation of a solid in a
liquid, e.g. including, e.g. ionic or nonionic, surfactant, wetting agent,

t ensi deln smhcraaspautmrmmheavamdnwbpﬂatceﬁxraimfeakttyl inabn-galatindy rm@ng.

sodi um | aur hate whi ch. i nclLudes different. types of. ,washing
TS o Fes iR oo R PR B e BN £ fogtiad ol conol o
e. 2% Odl;dllmxorﬁﬁxda pﬁml hBt mrﬂombﬁwuoalgilnﬂh&lfgpxan?axeal lﬁ’ﬂthf Etﬁ&l 6ffa solididigPeritth
amoni um | aur phat.e era odi um | ay S e, carrjer, e.g.
Thort maRan pdvorBtLn Sy st utp aleditontes aetdspibeRt 7 0 doaul Sete

gr anul agigontAs:18.cor e for active ingredient, e.g. such as a conventi onal
core, e.g. sugar, including sugar 20 alcohols, e.g. mannitol (mannite),

whi ch includes mannitol -granul ates, e.g. Pearlitol O such as Pearlitol GSD
200; - Al;spfdpqa&torg@mgsomaitﬁwmael\@re%tre.afrabﬁgamcléxogemte @laolen€8ktAHXI M
axetil in non-gelatinous, formon contact wth an aque us I Uld conpri sing
one3®r wherinwshirarisra axetiband thy pelygics presolbls, ﬁP‘éH‘t@“’H’a F‘&"hed upon 25
renoval P&ffcrmz iR br oftyGoliblcHod NHERE B C08. Qbﬂkﬂd&l‘%oldb% 23R4 hgyvent i on
may contain i h wel ght% of "the granul ate wei gh



Cef uroxime axetil 25 to 95% e.g. 30 to 85% Polyner O to 75 % if2ﬂré@¥n203§
to 75 % e.g. 10 to 60% such as 15 to 60 % preferably 15 30 to 60%if a
‘'granul ate is obtained by spray granul abi-on; and preferably 25 to 45%if a
granul ate is obtained by spray drying; Adsorbent: 0 to 60% e.g. 0 to SO%
if present 5 to 50% Surface active agent 0 to S % e.g. 0to 2.5 % e.qg.
0.3 to carr] 09 to_30% resent
e.g 5 t]f)(e)pgé%}ét 15 or aft chf)gngn] cg @th gg/orban 'flffgie%tés‘%ﬁ)‘blélcar oBlytsgglilo% i f
pr esent s@lubche Q,. doﬂon_ﬂa[,)% wetcg Pr&cﬂrcd organié sBlMMclﬂﬂ&Bmeng& drfanibsdlvent

cont ai ni n | east one arnmaceu caII tabl e excipient. |In another _
aspect f’ﬁg "Hf‘%’é%ﬂ CRERAVE AT cﬂ’i cp%d{}lfbc ﬁ‘%ﬁ?%c‘@%rf& ?‘ﬁtgng I AEHPHn ABf a
gr aﬂul abRolbipe.gl T’Ih;ﬁﬁ)ﬂ Wnd)élnrfﬁl@éﬁitbdi hiérocaxbBa) . Qe?c’ﬁh)flm;tﬂildcmkm)&&r&ﬁnt act
wi t h_an aqueou i .qui conpri si removing so vent froma ensi on or
S0l S LofEbi TGk g 1 b Ao B R L 36 St ST RO gt ebont

whi ch atle: ctirdic §slvéndr m a nongel at i nous formon contact wth an aqueous
liquid with cefuroxinme axetil; or - xetl anon gel at i nous
o on At ot R nEaR AEaioe s et ol B S Ghitlsrikeo @iy e

descrlbe@lvaboelg,ml&ﬁeﬁnWme@maw%Idealﬂ&Qe@ta (s Btk Héaqagofehcg one or
nore; in_organic solvent, e.g. in the presence of water. A granul ate of

cef ur oxMHEket i | in non- gel ati nous form containing one or nore 15
phaggaceutical Iy acceptabl e excipients may be obtained, e. g vvhi chis
suitable in the production of pharngceutical conpositions, e.g. or al, e.g.

after fdragnesgelatinous tormyef celigeofmgaxety Qr‘lﬂfénﬁcbﬂ’&ét@@ﬂ“ﬁuséﬂmdem@ 8@, powder

for orabpathedhystmatdl @R ctithbent Sof-the scltkid bl selslﬁ&l@wa(i h&hg%&m%klﬁs such
or suitabl e in the preparatiagn Bf suspensi on/ syr up dry powd

accor di At and Hie RaluRERN(ofPEFRIPERH IRgyBaRis obieaf ﬁ@d"\etthfﬂé?lC& ofrﬁ’taFf‘Gd as
convent k&l@éﬁt rerﬁéval ec@sol@&ltfe%ﬂcﬁﬂﬁon Rudd ﬁ%k&ﬁﬁoﬁ&ﬁﬁéﬁllaﬁ, speayt d§ing! & Qﬂ

i nventi on, . after-further. processing, . Includi ng proce35|n t'hr ough
a sﬂ%vegfaﬁﬂlappﬁgsuchaﬁ/ﬂﬁ@‘zﬁﬁ’ bedissanplationerrsierabby sprandivingcarsprayarpyul a@%pt abl e
exci pi eﬁtnonege%tmewrdrmaaflc@ﬁmﬁmg axél de{ruomct ﬁud’l%‘ﬁfa‘dhcddglg;ﬂﬁl @rgdumlon of a
dry powder for oral adm nistratiaon. X|ng may be carrie :

accor di Hythe preduetionefia aeanylsts, avhichogranulas isie.g. lpf@f/«x!i &r Hreéucmsaphsammsalr ation
may De g rfhuldiidnk Ny, 1R, Vs a&g\o&iﬁ 1e@rdfi1} Bowdél] @Fu&seﬁu f& Fal {MMhREadoMesi red
particle size. A m xture obtained, final" powder/grain/granule

M Xt ur e COTBPriARe ?qﬁlfr@#m’@flbasmﬁf@w tj’tgéﬁq*ﬂ"@r anul e m xture obtained, may be
furpfper processed, e.g. granul ated, 30 corrpact ed, broken, mlled, sieved,
e.g. to obtal n any desired partlcle si ze, accordl ng.to a rrethod as
convent {o#ngth erraﬁ%ﬁcmémsmtawﬂaecpé@fléwaepr@szfsz farahe prgduetpnpfcefirarine i n t he

product hedil &f néh- gélyumwﬁin &Qéor%@wxﬁflm m&bwhqlﬁa céﬁa ﬁglﬁ HBSJIQHFQ? present
i nvention includée chem cal ruct ose,

gl ucosesusgar@e%%%r@m FIF %Hdc%)ﬁ‘blb’mcé Cer Hgsw(s-wéﬁf%@m fcﬁﬁ'ﬁ%ﬁ‘f“ieed 2 2 h~~Y

2003 -~9x§,\|vg§pyﬁg@5f1© %0 1n(91@r| t| ve and artificial, aspartam - filler
i ncl udi ng nodified starches . starch 1500% pre-gel ati nzed starch); -
@

t hi kener an gdsgrbeghzere. i1 pieisht ”(51°rﬂ§@}‘-'°x‘§1°g“x°i§'04 shept ofy k- tp dohés,

cel l ul oges; o§mer Lh@\ggraufm&g%a weidhR $84 0/ 8¢ deVifR oxiaid HRa6l: ?Sl%n%?pﬁﬁ%'ﬂt
dyestuff; pre erab e’y su ar and/ or sweetener and/or filler and/or thickener,
to

and/ or piseskentaf 1:0

in organic solvent, e.g. in thc presence of water, e.g. in ketone, e.g. acetone; or in alcohol, e.g.
ethanol, e.g. in the presence of a ketone and/or an alcohol as the sole organic solvent;

30 and removing the solvent.

Cefuroxime axetil in non-gelatinous form on contact with an aqueous liquid is e.g. useful in
the production of a pharmaceutical composition. A pharmaceutical composition may e.g. be
produced according to a method as conventional using ceforuxime axetil in non-gelatinous

35 form on contact with an aqueous liquid as the active ingredient, or e.g. according to a



| anot her aspect the present invention provides a dry powder, e.gd 2 MA/h2013
form of powder, grains, granules, e.g. having a desired particle size, 10
"for oral adm nstration, e.g. suitabl e -ffor adninistration as such, e.g.
together with an aqueous liquid, e.g. water and e.g, suitable for t he
preparation of suspension/syrup, conprising an effective anount of

cef ur oXipp@h Gt dsldeberiRAHeRIMAL | Nnous formon contact with an aqueous

| i qui d~as an active ingredient, e.g. which may be reconstituted with an
aqueous liquid, e.g. water, ~to obtai n a suspension/syrup; e. g in a dosage
form e: Li desired
vol une; rgﬁ%&ﬂgp hadég%t ?rc%‘% ﬁ{é{%ep 9% gi;"&a%&#{cgwo%o\?\ﬁg e ¥ cpgfﬁe‘t abl e
in the rﬁtvmdutg saliv, ofg. aralyg/g. powhkeﬁorm@fgablc;u@}agecahw)cpowxheetener and/ or
filler apd i / [ v owder ccordr to the
pr esgnt e 9&{1 é I?%Frﬂﬁl’guu&”lg eg& t& e &t flﬁf%ﬁ%’% erac?it "D8°Y8E é‘eoq‘scf?a?

in a corq»tla;ronem; wighgn asacxtmth,qubbastdreacnee gtgredmnt ai ni ng cef uroxr me axetr I
correspandin > uni t

Form ® h o uPelrCuR sElfe {eph AR il of RS dfipe i i Ao AR

cor r epordsegandano amamounodf e@bfrokime ofes 0ab 1500 g, @050 r800emg, su8Da¢ OOBED Ny,
such as Q to 100 to.£00 ng, e.g. 12S ng, e.g. 250 ny, e.g.
500 ngy S@B MEicE gg5§%e tgo?Srg Mgxc Q'n‘S@rfBg’her aspect the present invention
provddesn eordbma@m tvahm gmmrverstromgl @hd:rn)acanwdle,r ad&&lﬁtﬁ)llsld exgpitrs,tdye vihiglsent
invention in ﬁ 'rtl? ¢ ﬁta ﬁ sachet 9. .cont ai ni ng cef ur oxi ne
axet i | o6 TUaBlsHRR e PRt Sa b eRtrirownlsomAtHEon <8 CymPoskiRiige
form 3QHlyarpadehéiisteredaralbnt ai ner, e.g. containing cefuroxine axetil
corresponding to a desired anount of cefuroxinme may e.g. be adm ni stered-in
the formof a suspension/syrup. Dry powder in sachets, e.g. containing

cef ur oxiiyeassahd thad pharmticagidabcdhpospics aéﬁord!rﬁgwfhcq;lﬁeseﬂl’tﬂ%ﬂﬁﬂdﬂ g9 to a

desiped anou of cef ur oxi 0 nmg, such
0180 B BOGms, Sy gt xR inop e asgoRyforia iy OB IR 28 g 500
ny, ehg,aqhd’buahaﬁtdw&tdrddtg&al Gke th(Ethdﬁt lrlmyticﬁlz'@.cobﬂ)ir&(ﬂigigmiﬂilﬁfaeﬂa@&nsd.lﬁrh e.g.
together wi th an aqueous liquid, e, g. SAY,. - or as a
suspens?&‘r‘?pfag §S T?’ﬁme'gt,th%.r@.u“gﬂfré‘? of @S%?‘f\ Z‘i@& 8?’1‘?@6%12% ain a unit
?OS age fgrovided; 4hd sapplosad td bdtxgﬁuttafaorhom )FEHCEOGIH,/LIEHJLbSId| ddﬂtg'ﬁcfogh@&ffdds\d be used
or recnst tut to obtain.a suspensionls e dry powder may
be in a ‘{q}l (bevaa’c?ﬂgtsl?lﬁﬁo'éoir&ﬁﬁ?be\lﬁﬁia “i“ﬁﬁ? firagi t‘i‘é‘CWe‘E‘elé‘gatrsy S anount
of aqueauﬁuths @lg. dnd,&.g andat.eit leas0739%8 (QHtaley dissdlaidmef thotabtled hmbuabsfi ni ng a
desired gmount of cefuyroxinme in a dete d vo , e.0, a nt of

ot ur oxPHBraRRE fred] SRR RS R bR efashiors ot b et 8BS Sho0
Ny, e. dfor80n 0SB <),1>dhalusPs2 Sﬁlﬁirzttns Bﬁ)&é@nclhﬁo@ at1€X6t 4sGtiiennds the. ?ﬂ 12S
ny, e.g SQ e. r .a desjJjed .vol upe, e.g. r 3 to 10 ,
e.g. per°l§’“ﬂ?g%fooa{ﬁﬂe8ﬁgphﬁﬁﬁﬁ9”iﬁf' #éﬁa‘tlﬁwf@&é‘é‘t‘ﬁt&ﬁﬁm@em i nvention
provi des a pharmaceutical dosage form e.g. unit dosage form conprising a
dry er a cording to the. resent ventron in.a che cont ai nj ng

et 4F o iindfiiispet Bhe et H P aH B R TBF et SPORE e Bsepih 3000

ng, e. gcorﬁﬁsffn@ cBiox1The axerillin an ph@findceutdlly effectiee gmodrldin hén-gélatimas forg. 12S

, e. | th t th t tion .
o1 ovt dgen ZopRE AL AR iguts g Rctan &P KB 4SER  RAIREPSSBEAM ng 1 o

tEe pr es&Rprablretipieans v;:tfhranbmutdoleagcsfegﬁl cﬁﬁ&'lt)stdt?eabﬁwl | 'OI<3rzaqcz:s\valt&?1 Kdissbhdioaadfi ng
t he nec nmount ueous | i qui e fille nto .t to
bt ai n B I5brleahRimiHnt oF cetBrn g et een 15 Envtes benthdy 2428t HEBdR-bed
ggggl@t OIlu@)eﬂif%cgm&E%fotgc ﬁhbe@@ai&uh@@&cfiﬁoxrﬂtc&xctﬂ@vfftlﬂnQGQmﬂﬁtcs OSMth as 100 to
ng, 0 ng; per a
det er ni ﬁeeggterﬁbﬂéqctm%wﬁe%mﬁreﬁaéngfor;s'érn gsk Efsg'g“r]d’ '“élbgp ber S m of
suspenshHEradis YRderdonditidhy adqeml 8§ stARgQIt di 1R féﬂ’ovbnhﬁ JU0EREND7 NIMRITbEIAB iFBY
ef fect at | east 60%‘54?val ue) dissolution of the label ed anmount of
cef ur oxBeifh BKEWith prddigsfuImngatd} BYN- e. g. and/or at |east 75 % (Q val ue)
di ssolution of the |abel ed amount of cefuroxine axetil within 4S m nutes;
when a dosage formof cefuroxime axetil is tested as set forth in USP test
<7135 i i has %&Pﬂ foundphrtaehiyorimearxetibingionraslisingys fosmon cagtast with e sauerist he
following: 900 mM 0.07 N hydrochloric 30 acid, 37C with paddl es turning at
SS rpm A dry powder according to the present invention may be
reconstituted with an aqueous liquid, e.g. water. In another aspect the
present invention provides a syrup/suspenion for oral adm nistration 3S
conprising a dry powder according to the present invention which is
reconstituted with an 2 2 NAY 2003 -12 aqueous liquid. In a preferred
enbodr rrent of the pr esent |nvent| on a dry povvder accor ding to the present

. M o S



10 concentrated, saturated, e.g. supersaturated, solution. In anotthér MAY 2033
_aspect the present invention provides cefuroxine axetil, e.g. in a
non-gel ati nous formon contact v~ith ap-aqueous liquid, in the formof a
dry powder, containing such an anount of fructose and/or glucose that upon
reconstitution in an aqueous liquid, e.g. water, 15 of an amount of

cefuroxlne axetllcorrespondln to a desired anDunt of cefuroxine, e.g. in a
desi r edliqf afrerdige §%§Itfeﬁf§t°6hmwtl9§ may byehirined inHefeim of gevylatand/ or
f r uct 0Sg A Ringbedide BEMr SQRE AREAIPhE FnaRufieall§ AEAH AbROExRIpicHUD 8 S Siflnts
sol ution; n%; grbg){r{tt aining in 3 f}% 10 m g §t hebhl ghl yp(l:oncelt%trat ed soI ution
an armuYYb‘beaf‘i:'é‘Ie é)‘kar?é’faS!@ttIq“OféHga“‘Ilﬁchon gel ati nous formon contact wth
an aqueous |iquid, e.g. corresponding to SO to 1000 ng of cefuroxine; and
20 An oral suspension/syrup conpri si ng an effective anmount of cefuroxine
axetd |, Incangther aspeohide Ipagsewogkertion provi Qscargraem latgicompaising gefecrgme agetild,
wher ei nggl HEOmePRCOF o EAGLOE Wi el a6 bbb EindusGord BhUr A1 o0
or supersat uti1on. granul ate of ur oxli me ax according t
t he pr eemtact iitheant 4quaonssliquid,t &g wheses mfurqxxmhexems prsolidietlivden mftht abl et s,

i f r her aspect the present
| nvent i %ngr%r‘é‘ro%}l{cg%’;lggs{?ﬂ%{% SOLQQ g"“ﬁ’% &ﬁine%dlggdr}g{ e.g. a filmcoated tablet,
e.g. whendpharmhaeeuficalin ztﬁeatt#big cmmpmts egsorfd drmémoy i ng pol ymer, pl asti ci zes,
| ubfg cag% subtadk ackifl a %Crn@ ﬁqm‘? stét' %Brpcgm 30 conprising cefuroxime axetilin
non-gel atinous Formon ¢ an agueous liquid as active ingredient,
and phae. gamemnmatdfyroamnepxathlneﬁenocﬂSpweglnt%,qxgymaumOIm&ﬁlmght%,gg whoch are
usef ul t I It r and/ or .bi.nder,
and/ or ?ﬁwre%g& ﬁsga%}]or %Eorq?g(‘:vg P‘%’ éft ?wel d/°br f?cnveaﬁe"d/”i‘):o f1 ow
ai d; foro Sawalgbt% bg. rﬂzlértq 1&netight % nafréaran chblSGeN@geI%t,,c gatidbdt) weight®;, and/ or
flowald t bl et . g1 fj | mcoated, effects at | east
60% ( Qva j'lglaclgasnéo ﬁt&(l?(s)ﬁ"é; é:%' ba?fﬁ%@%m -13 | abel ed anobunt of
ceflé oxi ne axetll wi thin 15 mnutes e.g. and/or at least 75 % (Q val ue)
dissolumn th ab d unt . of. cef uraxj ne xet|I w thin 45 m nutes;
when . nCyBits AOSrdiRE B AR AR e o R RO b R e et et B RS, LS ¢ et
<711 > patttalcsljﬁligfﬁuappabatposcmrsdbmmmm giaonkteatccdreligt toabe pickdnngorhtias t he
follown drochl.oric agid, 37C with paddl es turning at 55
rom A tnahféogcm the fotmbﬁl’\leq&(”c{rr ,rams cgbanqng to the present invention_may be
e g obt ai ned accordl ng to a nethod as conventl onal, or e.g. as fol lows: A

000 85 B 1 BLERARIC OB L i oL D P, ™

useful ¢q11Vt:xavanet,s>tte<gbheftoﬂlpwg procedur e; and the granul ate or the mxture
with ph .exci o r t abl et s,
o g, | abel SbGPLLY SATERR AUy e B e TR T SR FRERRS LR, |

conpr i séangact withaatagueows lspepsccoeliog ® thepprsessnvmgtiofhar maceut i cal |y

accept abI e tS are preferred
in 15 i A gpectpsf %bde ?Ibtcggtc?%éégﬂbﬂér%é%égg gg E{?tnxwrcgls}g}hl Cia%ﬁgfhl i on
incZSudencm-g;:latmodséorm,egrants e.g. which accel erate the rel ease of the
active co un i starches, e.g.
crossl i nﬁ(frrgdr? a sgltﬁt%n or sa%cﬁéhgg orﬁ%wm& c%furf) c axe{(;l I?aonggaa ﬁ?ro gsnéﬁ%roadx um

pol yvi ngdsomcnrmlqrgamesqlvmtg:gumdiqm'ﬁwgcemfdvétcxed pol yvi nyl pyrrolidones e.g.

I d [ I h 20
o Bl PR YR ARONS SRR SR b RSB SUh 25
crossl |trInl:edlversuw lrsresmokdsol ; f or mal dehyde- casein corrpounds e.g.

n defatted bean extracts: preferably .cros
car Doy HES HOreRE BP R S RARES RitsrdEh ooy FRovsoArET Pipare & aftod o
Cross- I¢dmad;onel or pgl &)phﬁﬁdg’a@rrmgdhmmmmmkmpansibnrm&ddmdeazaﬁe| n
conpounds, Esma- Spre for .exanpl.e crossl k d car boxymnet hyl
ol Tl oRy it A e AR st deepignt o B Spdra o peciion co
conpounﬂsavacuthhmkﬁfcssoleerg reh®edludi ng mcrocrystalline cellul ose, e.g.
Avicel; - fillers . i ncl udi crystalline cellul gses, ars .
T t of 8- Mg Uk A Fp YRR, SPARY, AR APre8 SRR TR O Z L Bri SRR UiaRed: a os
e. BS5 t apeferdbPPspraf G kpray @edhuldtidal udi ng silicium di oxi de, such as
Aerosi | O - surface active agent, e.g. as described above in the production
of a granul ate according to the present invention; including preferably
sodi um | auryl sul phate, e.g. in mxture with armoni um | ayryl sul phate, e.g.
Texapon; preferably e.g. disintegrant, and/or binder, and/or |ubricant,
and/ or surface active agent, 35 and/or filler, and/or flow aid; for exanple

bi nder, and/or surface active agent, and/or filler. 2 2 N~~Y 2003 -14 In
a pr ef erred rret hod ‘accor di ng to the pr esent |nvent| on the process for

) o o, o o,



5-sieve, granulating, conpacting. E.g. a granulate according to thQ fBrK¥ABr)I3

o nvention, e.g. further processed, e.g. through a sieve, mlled; may be
granul ated, e.g. conpacted in mXxture-@i-th one or nore pharnaceutically

accept abl e excipients, e.g. which are useful in tablets/tabletting

procedurez t he mxtﬁre obt ai ned may be brot<en :Jr) e.qg. prg?:essed throt[Jgh a

si eve nd m one or rmaceuytically acce e excipients

e g, WhiTFrsEPEUSEP dcarRAn & fufped Bofemr f‘t%@abr%‘@a{rﬂ@g € ¥36ds £-Bal

M Xt ur e selatien BEEkfiRdYiMeatalBSmeinfg 4 ﬁEkSl?mEraJHd%rSJntﬁQbﬂknPQr o€#nd ndor

according to a nethod as conventl ona I n_anot her aspect the present

i nvent | FPrppharmaseutically srcerrable skcipisatspmap be spraredanta apsepespared flyiid af thebl et

core, esfid rkitr, g}gcﬂﬁkﬁ@ﬁdigllaﬁ:om?n& oA 8 Flider (b Ph4cR@fida ggzc&g fd ses

filmformng 15 ponrrer ubri can pl asticizer, dyestuff an avoring

agent ; EWHPIENS, ¢ xaﬁoectf%@tq & dubriranist Sprny dofing and rasoveper FvapAration-rge be i nous

formon, O&trﬁ&i olf Jct?o&lﬁhggﬂlﬁeﬂ&%oh'agtﬁbﬂcﬂﬁoﬁn active ingredient and

pharnace tically acceptable excipient, e.g. one or nore, e.g. which is

useful in tablets/tabletting procedure, e.g. auxiliaries, conprising

COMDY o5 B BT S DA ALK e Lk IO 0BL A B, ™

in corrbrpmacrltomvcvttlphln@@s cegienoer merd, pharmaceutical Iy acceptable

o o i prfact actVe i, § PRicH infRnk 83 Eloch BEWGHCENOF AL} Lt bigg eclr €

and/ or sumhihdowet thct@uefg@rtt:nsuandf/ wliqid) ¢-@rthe asechf ovhi¢h may adsult uf caswexarrpl e

{1 m coat g edglor 0B Guphics5S Bfut€ BAEFLy, ARty LhjbRic orffl: Mg ng

further promcessnfargargt wpmngfagan, tcmtlérm @tsglphoratgs encbfulpimqrsrrtf(faut agdl |y

a0CePt 20! SEEALIY LT BB SN P XD ARSI BRI ERIE L Gy

accaofdi ng rztvmntaltﬂlabrc%eulphamwemthmulphytcbef feupnad ahOhhlsacgscbdwmoa'tC(l ng), 30

ﬁo ?e ?ffg«: Lﬂr&mxérglaggn?ulﬁﬁ)ﬂfae %%‘5&@:%' ﬁ”&lt?m Gndl: n{r}ﬁ?ﬁ&%%u rg‘é‘flp Qteoneeoé

di ssol vedpmrfcrsblgpedldedlamrylsal;ﬂiate;ent e.g. water, an organic sol vent or a

m xture of water an [ e | vent efer Jngtoa

met hod ésc%%lﬁ\ierﬁfnc?gta'ﬁ?tggge‘?}e'?l?eéyfb cIursré)({:oa %P c\c/%\,@%?ﬂl d'zc?ﬁg)c% f:acr)lr 105 to

t he present acoredot aatime ingrddihe, ©g. guc185s a cdnvlcmdmi orage. p(shgaremy:ludugsugar

appLopri at e | 1 ul oses | cel S ch a . ~~~Y

20030 15 el S rgrse sl o e e S bt TP Lol Peagi 18 o

po: yVi tnhl p;crh}rasll’icdtht:d@SDeZ(@, Kol I'i donlsO su?:h Fts ﬁo: i donC)|\/A6:1_; _

pol ynmet ha pol yvi nyl al cohols; - plasticizer, e.g

pol yet hyl g‘ﬂ%é?’&/to? (i Ejlf%{)t?%lé%ht e.g. talcum dyest uff, pignment, e.qg.

Ti 02, f Acgremulaty oﬁgefnthupc exatil vratlow»gclaqmcafsémaxbby chmthacn Wit an agueoos gzqmd

and ot ARG G500 AN Mk ALLEAt- AR AR HOL b Bl ity

i nc2iidesenaovial bhnhes:altvemg) havi ng a short 10 rupture t| me, as descri bed

in EP23368 i eto S btter

aste, G aaranit alorlinfld B peo Ay -an Ry D Wﬂ"ﬁ‘* Al k)

havi ng arctglhrckness wher eby t he rupture tinme is Iess than 40 seconds when

nmeasur e aru e tablet is placed in a beaker of

still %&W’W& ?)Mr‘ﬁ%otP|e9('§st°/§1’c|%Ie3r %frvﬁt he rupture being neasured as the

ti me whiPelynmet e’ %baff prasertSeo51%, of. 10he 608k sath betdmes0%; piebdrably A5t he 1S

nak eye r.ough the rupture m coat, ..and t a cOo .

i st 1 5 S0 B Rranilife Bl bone R BRI A e APNGES P8R 11 sai o

r upt ur e gtadalate i lobtratwedt B ¥prayf deeing22336S referring to filmcoating) e.g

i ncl udi the exanples for a_fj!lm coati claimed in EP 22336S and the
product ir‘&gﬁ“gfntf thgbé’ Eﬁa{)éﬁsar% péeﬁ‘cinf R?%és%'ai med in EP 22336S, is
Introdusedadaewcrhgbutw%eageo tafz)sl%es‘ abtoy1.8egording to the present
invention a 3@ ona& Q%r coa gé Vi n a rupture tinme of 40 seconds
and ror &3fter ép f8el [t ok fo5 ff pres ﬁtc%ts o cially available
may 35Ind B! B0 It £.80 t2. 9%,\Ugt b tt)heo%om%e&uﬁrz@o Hhat.gsag.1 e of
cefuroxime axetil fromthe gastrol ntesti nal tract may be 2S reduced, e.g.
as described herein, up to the present invention a cefuroxine axetrl

cont ai ni ng tabl et usual | y had an unconventional filmcoating) having a very
short rupture tine, e.g. according to EP 22336S, having a rupture tine
which is less than 40 seconds under defined conditions. Arapidly
disintegrating filmcoating) having a rupture tine of |less than 40 seconds
may e.g. have the di sadvant age that the f| I m coatl ng) may be easi | y

N o a T o, . o o



51 n anot her aspect the present invention provides a film coated tgbZeMAY 2033
conprising an effective anount of cefuroxine axetil as an active ingredi ent
“and a filmcoat(ing), the rupture tinme9ef the filmcoating) being 40

seconds and nore, e.g. 40 seconds to 10 m nutes, when neasured by a rupture
test, V\/nerein the tablet is placed in a beaker of still 0.07 N hydrochloric
aci d at t he rup ture bein asur ed. P the tinme which el apses before the
core of % é’ but PRt 'iﬁgﬁelﬁabgﬁﬁgch PBF%UY{C%){%&R{%HJ%&X%Q}@H% hr ough the ruptured
filmcoat; wherein said filmcoated tablet effects at [east 60% (Q val ue)

d| ssol u&q f t he | abel ed anmounpt of cef ur oxi rrgoaxetl wi.thin 15 m nutes, _
ghothgr 45pecs i SRS ESHRY Y G QRBrOUideSHPILFSS fordhe PrRAUCHBR PEE BEATMATE of

cef Ur OX i RRrcf@dFioxdbhd Sikcfil #5n RbRigeRENoWBHAN 8n fcbhidtCoORA 8 a %a@u@thqgf

cefuroxine axetil is tested as set forth in USP test <71 in

appaf at GAMPFHTRE reERATNG SoHi68t fPm) yspensionrsPli§en CorBinimg t he f ol | owi ng 900

m 0. 07. periAiAE kil bd a%%ézgd)wan aeﬁﬁgén%%vttamwgle% fféﬁ\sggh e.g.

|nclud|ng more stringent conditions, e.g. lower volune o

hydr ochl @¢lptinausiferm pagentactarithe an paveos figvid widnesfroxispranttiliion anot her aspect

the prese&trdﬁmea;tatm pBemgasﬁnm%uﬁ%nqt,maafwtm&Qgteottg), L, trg

manuf act ure of | m coat ed | et conprising an e fective & ?1

cef ur oxi R@P&;@étfg ﬁ@cwilb&étﬁbvéf,l ngredi ent and effecting at |east 60%

(Qygl ug),d di ssolution of the |abeled anount of cefuroxine axetil within 15

m nut es, g. and/or at least 75 % (Q value) dissolution of the |abel ed

anmount oph%retaems»caldveaqmé@blr exgipignty egoord erumers; under conditions at | east as

stringe | L N hydrochloric acid, 37C with

paddl esn{ u‘%ﬁ?l%ga§§&5 VYhQQc p%g&gggf&?%gl uding more stringent conditions, -

e.g. |ower volune of 0 07 N hydrochl oric acid, |ower tenperature, |ower

paddl e s tested as

set for t%‘ngei ?&lﬁé&?@cfﬁo@&@%&?ﬁﬁﬁgﬁ ?@%@oug?orﬁéﬂﬂ%é@g%ﬁ?ﬁgﬁ%kt he rupture

ti mbS of pb#rglafcmma&)omccmgblcIgmmrgnm@nas'el@mmnedad gnohish iesytablilingkeconds to 10

m nut es I t t et is

pl aced P ?ﬁgﬂﬁéﬁﬁ& ?‘g ylff} 8“@%““8%51 %}% %rra %’gﬁ}cﬁlggf{iél]o?% %gg %g}é a?@pt ure

bei ng ntegueddttias of ke, ttsrd;y,vmvchr é¢racpsle®inbelfsumort whmbm egofuitable foabl et

ol o Aamstafohds bk, BEERbRAR Byl B B ble, T C e e nst

noi sture by the filmcoat(ing). Thus, a fil mcoated tabI et according to the
resgnt ,i g ina

P e80T Y OB Al FELEGo oh T 1 86 AR,R0000D AR RLE, D 2

2003 17comvestiama cat ¢-acds folloves: packagi ng for a pharmaceutical conposition

wher eas r f e

casi |y A FIE gecBHEROUR IRt bkl i ot E AR BRocf i ER IR 7

moi st ur pracessimgshesieabyiasigve pillingagi ng for a pharmaceutical conpositi on

conpris seal i

o1 St ur A8 PEFHREEHIABng P ke bk bRrE Al LA CE BT des

a patkawhish is veefid nprh;rpmémuton@éla drpwpwdet fooaral adminigragiont Miniog maythm as a

bottl e, I t t rm of

{11 m coSHAEY pEt EcER U aTRerRSEL LorEnilal 3 A Dol Rl B i adlnfpBRubT

whi ch cmaprbpsssuttthefcprackfangr!;rmeim@, greaulésp g alpingst desiied pantiglesizeack and t he

fi | mCoahetsd P LBlddaek. SERIpR%RORNTLRE Sk Bt AR efbddl m coated

tabl et according to t resé)n y corprise cefuroxinme axetil in

an armunowwfgras@mmlmglmcwmmcdwm btgfuchﬁrtprgccmé g gimnulated,ye

i nggedi € I €S

cef {S'Jé)ox?(m;1 aCF B%k%g %“Je? ?et%& n%sgm a?q %/n%'ad?g?‘f({%ﬂelaggl Far oglarféorgi%lgtola in

t he f or metiodastainteatiomald i n the form of a dry powder, both conprising the
sane a ur Qxi axet. | bsta t,he sa

ai ssot urPgmafaEahie i, B asiich 2t MR BIANCHE ol UD 0% far y o0

p](c)vvde][ aradaadmtmsdtalt:eﬁtabgbrdmgeds d’ma;itgﬁht imvelepiihdudgeigai ni ng the same anmount

of cefuroxime axgti.l

t til
amount - cORPBE 0 RGN E3s ieest Bsp s SR SicaRiRat “BEneh FRtly

r epBsicedchpynicllgmyodifistjer conpri sing cefuroxi ne axetil in an anount
corresponding to 12S ng of cefuroxi me because of different dissolution
rates, i.e. different bioavailability. It is also known that a dry powder

conprising cefuroxine axetil 25 does not fulfil the dissolution

requi rements of USP 23 but has a dissolution rate of the active ingredient
which is different fromrequirenments of USP 23. It was now surprisingly
found that a filmcoated tablet and a dry powder, both conprising the sane
anDunt of cefurOX|ne axet|I in non- gelatlnous fornton contact mnth an

o ~r~ 1 b o " g, 1 .



20 at 37C is considerably decreased at a pH of 1 in conparison w tzhzt'fqé\{ 2003
di ssolution at pH 4, whereas surprisingly the release of the active

" conmpound cefuroxine axetil in a pharmat®utical conposition according to the
present invention is practically pH independent, e.g. as shown in Figures 1
to 3. 25 Figure 1 shows the pH dependency of the dissolution rate of
cef ur oxi ne xet|I in ut%wca drrg tfx m Cco ted tabl et avail abl e on the market
under the“FFﬁ'&Fe AR A Ly %T—ll P2 b% and pH 4 at 37C in %dissolution
of | abel-efdlean'mhldingoﬁoahﬁédlst@ocheech&tmch 1500 gprdgtlatiettdistareh)peri od (i n

m nut es) gom Fgg S e.g. evident that the dissolution rate of .
cef ur oxi THICKSASE 8- BHAS afll?‘ﬁ m coated tablet comrercially available on the

mar ket  atbirdeg; d.4) pabrls rrotidoni®) cellulpsesgO aci dic, e.g. hydrochloric

aci d- am&ic, ,e.gg. buf f er ed, |sflower - th?ln 5 %at a pH of around 1, e.gqg.
at ph 1 -drrRsing feept PIgervalive SEfac A0S 38508 CXeFYEf t he dissol ution test:

and/ or  -prtfaaBly2d¥acdndoriiietteddrtaf/od BillkOantllothiRWERS, SndPPrbRrativg.t  of t he

di ssol ution test, than the dissolution rate of cefuroxine axetil at a pH of
around 4, e.qg. at pH 4. 35 z z ~~Y zoos Figure 2 shows the pH dependency
of the dianothes AsPRetitid Sre@int ﬁﬁf:ﬁt(d?%;br&”ﬂd@%@ﬂtyl pdwted, &P Gn Mk ol peated tabl et
according to the present_invention, ., conprising cefuroxime axetil in
non- gel &fi“ﬁ&@éam’(yﬁsrﬁ&d‘a(‘f@ﬁtadkﬁ“% R*H“%lﬁ“&%}uous liquid, e.g. prepared

accqipdi gy bRl SXAMB£tich3 ¢ Bf sd.tlaslenste&cﬁnhsﬁaabh sa;ucﬁna g afbg@k&rlwmphﬂq@eaqs pH 4
at 37Cin %dissolution of |apeled anount of cefuroxine axetil in a defined
time perliasf, eignwaienardsp. suiteblfey the ppeparatioq of syspersiomBifEPt hat t he

di ssol UtdoRfhrikial &n OffetiVt YmBHAMGYE B8 tilneiaRerdlirf ﬁdﬁ%&ﬁ%ﬁgf&ﬁp&ﬁ Qadwctmt he
present inventron at 37C in aqueous medi um e. acid . hydrochl-oric
aci d- aciadiagueausdiquistasiasrastive ingredignhie-g Whitht mas conspnawl sl&aataqaccwq of
around Jq,f4 @ a,atep'#oﬂob@aflﬁ QEus}@nsﬁ&d@uﬁf‘c”gﬂuﬁdﬁ) bipEd e el Bihofiling BC 10
dlssolutlont For - $to 30" mnutes from
t he 18t ardesiggd m@napéefémremwacebma@qﬁew Memda ssol ution rate of cefuroxine
axeti| aatndg;hm#n&f:ut‘?craﬂ Q&eémbﬁ: chxpi@Bt @'g &"hlcﬁllgé’m&bl’% 1ﬁ Q@%oﬁh@hdﬁ"&f@ ndency
of the dissolution ra cef uroxi nme_axet fllm oat ed
tabl et aeevsiedierysuear apdopyvesteaner w%errftlleonnd/oethl%ngs P@,ql/ﬁgpeeqrmtwm nme axetil
in non-gelatinous formon contact with an aquous |iquid, prepared according
to exanple 13 of the present application (I nventlo@} and - of a S 00 ngy

fi | m codk dey roatsleseccordipgiaiie pesentdnyegtion may heprevidel ipfa phasmpeeasiesit
apphioCatdoQibe FERHIRY, Og 3 ngrﬁmép@%uecﬁ&f HERK B cBSinidg sefurirRSafAIMeT cially
avai | abl e, 1nstea cefaroxi me axetil 1n non-gel atl nous form by

repl aci ﬁgrv@mngmarﬁdpaiﬁ!ed agioaipt of dsfuraxise o-8nin 2ot dorags fegms Aedssieat i or Art) .

at pH<O \gloudt &F dePurdkisHeSetiihé1adesQh dnﬁﬁﬁx‘t %x&r&%boﬁﬂs t(%%lérn%n%f axetil in a
defined tine perlod(ln m nut es mFig. 3it e.g. evident that the

di ssol utcFroxime of 8¢ kNG mee- @ft8r8(99|% sas%eﬁ §00; t@ 99@ fm’fcf&rlgﬂtto 6A8me he

di ssol Ut DA25 &ipCe Bf 2 YT OXisTB AR ﬁ; 'dmt'c[bs NYoflg! atinous form on contact

w th an aqueous | quid. The "di ssol ution ra e of cefuroxine axetil as shown
in 2 Figures 1 to 3 may preferably be deternmined as set forth in USP test
<711>. Wh}, GRothec :QE&Q 'Elicb;?rgschf‘mmtﬁmqﬁgﬁﬂés peY. oV} fom cghﬂ%@xng%ﬁﬁk{lpﬁwtdbp pH is
increased In the stomach in the presence of food to around 4 conpared .
with a aquﬁlnaﬁedwwrascanavmpew B GoRtaines, £ arhottles saghet, cgh@meedgef fect of
cef ur oxXi gf ARk hketll SoRBIPLAYRE td 2 dBGred Uehdufle smf&!sk.%pegdﬁatdo%gﬁemt ion
rate of anorphous cefuroxinme axetil in a formas conmercially available. It
was on the other hand surpri si neg 3S found that the dissolution rate of
cef @box'lﬂﬁ d%gk: ilnd&nmﬂfrgg%%h Eéi'ﬁ{&ﬂﬁﬁ%[ efll &trdsPordify fo £ désiddy 203 -20
present vention, e g. In et or a gran%u ate 1Is

pract i camopnpef qcﬁdeqyewdme 8 @@ndenfuetn@ﬂyn the forhloba swspensief/swupat e

COMDY | SIflg SR SRR E! Lned o O AL LRGH S Py B RN Okl

pr esent Jent i on may be m ni s ere ndependent r a manmal has
eat en orcorrssppndﬂngeo &dssleddnmtuateﬁCCEmgxmmeé grii)(tonﬁ)(&baeg,ld-g 3Oaor8®0nge,t 0 t he
pr esent r fo e of
cefur oxflrlr(\:;}1 a&tgtoqu) P“fgdotmg ggl\r?golﬁél gg%ﬂg’?g SOQA-,E‘%C:EE d0éds not

exhBBi t uait cbda@rfsm fnn{yd: gfbfeedhumstcnedws such, e.g. together wnth an aqueous liquid, e.g.



10' I n anot her aspect the present invention provides the use of cef?rpﬂmezg%
axetil in the manufacture of an oral dosage form e.g. a tablet or a dry
"powder or a suspensionlsyrup for oral-1adm ni stration, which does not
exhibit an adverse food effect in the treatment of microbi al, e.g,
bacterial, infection in a mammal, e.g, and wherein said dosage formeffects
at |l east 60% (Q val ue). dissol utlon f the | abel ed anobunt of cefuroxinme
axeti| WRERI 218 SYPERTIAR iaquegugliquidy g vater £-8Atache; mgyqonizin gamit

di ssol uliésage REm} 8. 4raha] iadicandn Réw huchalquédnsiliqRidshehid beMskdidt 45 mi nut es;
when a dosage form of cefuroxinme axetilis tested as set forth in USP test
<711> i K{eepstygog, &ﬁptﬁr‘)j%“ﬂg A SHRSPSIBHSHAUP; ons at | east as stringent as the
foI | owi 1ge d9QRdwHer tha) e NnhyKHE Rl QO hhdin Q'n@arkazﬁcmrf&a%qgé RRedshyni Ng at 55
rp e.g. including nore stringent caonditions, | ower volu of 0.07 N
hydr%c himeynt of afdeous dauid, e-8nyaten e be fﬂlzd)mt@vb&rboaém@r ebtginingla desitgd wher ei n
sal . MagBknlof c&ultUiRBin 4 BePRBhAPTIRRRECL, dindtne SPRubRIE AN PrOVi des an
oral dosage form of cefuroxine axeti ch s |nt formof a tablet,

e.g. fitarresprnding toeargammmémmmmnt of $0 tari Qa8 \MQthWOQSngadmhﬂSsthOabl e
to a t [ t [ [ rse
food 25 e fec?ac%%o tggg?r& sﬂalﬁgl % c%@gga%lfg? gfctcgléé)%?vﬁ.gﬁégetll
and pha¢meﬁtt1>dﬁlmly€acmétramfeﬂqm@usdl%lms e.g. disintegrant, and/or

bi ngier, and/or filler, and/or lubricant, and/or flow aid and/or surface
active agent, said dosage formeffects at | east 60% (Q val ue) dissol ution
of the Incdvetted asproutht pefsensafiventisn peovades taj phawinadeiitical Bosmge frres e.gengit and/ or
at | eas 0. Q o) t ur oxi me
et i1 Sqebp ipcctptibe d BPBLRbLLcSaid )8 dERREHAIMIL L sf R T O

t est ed amtasingtdntdxinn akSiP comsipondihg o an amousl%fzehmanataﬁ@mdéﬂo agydi ti ons

e art e SR G R LR 900808 o ok 6 DS e RE '

conth t i &bmge. g. | ower volune of 0.07 N hydrochloric acid, |ower
tenperature, |ower paddle speed; e.g. wherein said mammal is a human. 35
~ ~ ~~~ zaa~ -21 |In another aspect the present invention provides an oral
dosage h‘n@mmlrconﬁp&tuﬁlngraseﬂdum‘@ntiqepmédds la phermateatial desage fpredicanprisitgiach i s
in the f [ [ [ S ] e f us si on/ syrup
and V\:hlc(l: p|°§V ad?ntcgfaé{ gv\ﬁg P fcggrg%ﬁﬂﬁ*' ?rf %12? &F’ssaf&r)\gcgpﬁgfh? ?8 eanegﬁ(ét ate and
whi ch ebadichtingsthn aecshaey smohmtarf aqﬁécalstli,quxd*liod:h ﬁibdrp'ttbsbfsbcaﬂe gbfobtdin we anount
of fur oxi eut | ta

excil:(g : enr{nounq%f ?cfg)g(w\!: a)@g? Cglj;]CSRgndlng loax s? fd amount 0 Cgf{l %Q 15% atﬂ dl or
preser vlaﬂ(]Ovteg, -§0 te 800 nafs, yuqhoasd®O tef80Oas cat 10@&s60BOR, €. @/JaZISng e.g.

di ssol of t e 5. mnutes
c o artiCiete 08 IE { AP s beR bRl MRS ool S SN D A B
cef ur ox¥ méofisuspérsionysybdm 45 mi nutes; when a dosage form of cefuroxinme
axetilis tested as set forth in USP test <711> in a 10 USP-2 apparatus
under conditions at |east as stringent as the follow ng: 900 nl 0.07 N

hy dtSochh dry povaddraccc8didgu the prastdt myentiomninmyg ctfect 56leags60% (@:valusk| udi ng nore
L O Lso AR R bl ol U cePLAHE 2L Qufhin N5 MAHLRE N LGOS ace | O
terrpera ure man. 15 In
anot her7.%9$er\talueD]eilqsphmentof thwlebﬂlctdjamwrmqf defurqnmcemésvm‘lm 48 gngegduct i on
of granul ate risi cef.ur gxi e Whi ti.v edi ent
cefuromLfé aé%stag‘fn}%’rm()f?gfsuéon lmcaxet' f%thevﬁ sectlh?rth I%i’ %?ﬂq maqsg%er has
a t endesppyrdtas dmdtntmdymnsvdnmasuas strOrgeaicds the fdhlowmgeeoe mtébl@bN lotdaschddriar | sed

ation arrl e ut_under addition of a polyner or an
i nso(rubﬁ glgzuéwbthrﬁadd% g??o% hg exanples illustrate the present
i nvention. 2 2 MAY 2003 - 22 Exarrpl es 1 to 13 Step A PreQaration of a
granul af e co i si_ng,cefuroxime axe -gel ati npus, f orm on cont act
W £ an S0 ROR A GE A AR oA S ety B R THERE 1 and
TABLE leqlﬁil'EtgemEﬁiunt of cefuroxinme axetil in TABLE 1 and TABLE 2 (in
nygl per I;}abl d| cated in.the cofrespon in arm%lgt Olf cef uroxi me which
is the r a%?BEF © PEFSSAL Iy e BULPOYqeR A 5TRH8 niog, 5,85 admigisteptiqn,
POsist i dbmtprBinglatty iPo@leS b Rling ® tﬁebt&scmﬁvcnh&ew@a:mb@m&bmnaed Wvithsarset free
and the conpound cefuroxine is forned. 10 TABLE 1 Com onent Exa | e No./
anount in examles'ven in mtabl et No~12. 3456781 Cef ur oxi me axeti |
correspondi ng to cefuroxi mne2S012SS00S002S02S02S02S01 f Kol | i donVA
64122. S-70-121. S76121.



S-111Sodium |l aur 1 sul hate3l. S6632. S3-1 VAerosil - 60-66--2S 2 2 MAY 2033
0100VKol I'i don------- 100VI Mannitol , e. g12_

* Pearlitol 1S0768690100---VII Tal cum - ~- T1.5 ~--- TABLE 2 Com onent Exa | e

No./ ampount in exa les'ven in ntabletNo910111213141SI Cef ur oxi me axeti |
corres- ondin to cefuroxi ne12SS00S00S005002S012SI | Kol |'i donOVA

64- 2432433438 4iqhdl . S60. 81 11 Sodi um | aur 1 sul

hat e- 666631. 51 VAerosi | ----- VKol | i don2S1S0----VI Mannitol e. .

Pearlitol 0-200200200--VI I Tal cum~2 T- --~-~- General procedure in exanples 1
to S andn alfeftRedlembadliMehd dfitke Mcsei@ldv@nm@[r}%dw a®BEdiNg to 88 pR&noOUt i N
TABLES 1 and 2 (if, resent in tgg correspondi n exarrpl e according to TABLE
1 and TABfegtion C‘P‘Hal&“fgl friactess and B OFroA RNt HsE tlifécoc Ffé&tcécﬁﬂ(aé?ﬁla\yé@t upeeh a
sol uti o HOPBRRR I i d TABLE 2
Gf pr egéﬁd &Fﬁﬂéﬁ gpi:agé(riespond?gﬁg&é?agr%dn}éa{%?lodrsSltgnga%cé P Efide 877 L0

2 | ~AY 20@®nt ofxefyroxime axetljoyresponging tortedesised arpennt of esfurpyime, €12. 58 t8 and a

m xture n T ranul at e
obt ai ned PQ M BRSO AL merdhch b d0d vd BOTRIRS A0S 606 g e ! s Biele 1T,
p. m or 2§0imgd.g. Bhegat. gppﬂn@ed!tair@i volurey, aigpbers3 ® Hhuhl,£2- Sonhd agueowsol ut i on
of conp t 0T (| f present
"h e’ JRARE shepehsion 8o b brlfed Bherdi athchg iRk duBif piHg

gr aridl atcedcmnaadsq@tlaytedrg;grsuPﬁsataras@L v@ntiomcet one is used in exarrpl e 6 and
a mxture of acetione:water (ca. 7:1 ) in exanples 13 to 1S. A dry

granul ate is obtained. General procedure in exanple 7 10 Conponent |V as
set out In lanqmai_ﬁpactltbc prosest mverdion nrhvndcssa;fummm axttilc egpiorremsrsgdlatidusand |11
R e e e S R
obt ai nedamwnpobirwsechnﬂfut(ghgbseahsum recf‘c@x@ntﬁpn) uandaqndohetiqmﬂ; €p. sty e

Cor o ot an ettt She-BroRa AUk ePORRE K ad Ml sdgbrcklce R Ams, £ora
present desiradhelwo, laessgandmﬂgrragm’qﬁtanatwbendm@uciosc dukizbEr@gtosehre Sohighlyt i s
evaporated o n a . rotqvapor I & a 9

et P! orgteeicaieichd AR EUEBE uoctdufE R TR AR < SBNE AN 4 & ELATBL 8%,

proc essémg}ﬂ)hcmmgﬂraaedssoémwemdamddt@_ﬁ cefﬁtommsaxmds epg m:esxs-gdgnncaﬁ f8m on
Pr00UCt Lol Th AU i 2D SLARATRLL A0 U ANABLERILED
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cel I ul ose- 3%&57“5 XV Esma- Sr en- 808080- - XVI | Mannitol, e.g. Pearlitol
~----905§2 § SHEPST " Procedure iri Exanples 1 to 4,~7 to 9 The granul ate
obt aiOne(&oinanhgpcférdmmmdin\mh#gcbonqnmfennsm‘dbhtlactt\oith@h ageeaniiqaidtasi n TABLE

4 and TABLE .5 (if presepnt in tl correspondi ng exa | §. accor di to TABLE 4
AT e iRgrkierh 8T Bitcaiafe b REEREC Bt CER TR R 2 it Big v 5
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m xed wt onent XV and €ess ri mate,obfain s
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15 Ceneral procedure in Exanple 10 The granul ate obtained in step X ZSMAX 2003
m xed with conponents XV and 30 ng/tabl et of conponent Xl. The m xture

" obtained is conpacted and the conprimat®-obtained i s processed through a
1.00 nm si eve and the granul es obtained are m xed with component X, 10

ng/ tabl et of conponent Xl and conponents Xill, X I, I X and XVI. The m xture

obt ai ned 20 i s conpressed.into tablet Conmponents, | X, XI,_Xl1. X/ 11, XV
ond 1 e O EFS et RPN, GEHRY 3 I QA nd 12
Th /et gL ?ﬂtilésa?xﬁo@ Y3 ﬂieﬂ@l?elé)c(lhrﬁ@l_\ﬁﬂ of\_céfts:daeimeﬁixec@ mgﬁmm_ ARRis; f@\'{gn @-Ggsat%E
ng/tablet of .c onen . e, m xture obtained_js conpacted an e

conpr i mefHEn BBffg‘ir‘T;%éﬂnﬁ axeghis gestdass opﬁ%ﬁ‘éﬁ test g3bl > lflrﬁn‘gfl’e%épaﬁat% wader

gr anul esoféitish@deAt & dttix@she We the fEIRMARST0 i 0.07 NBhydbeAdi€ici®f3 760 mRanent

Xl and conmponents X, _XIIl, XIlI, I X and XVI. The m xture 2 2N AY 2003 -25
obt aPnedP20slet BYPIB&E &Y PRt 0 tabl ets. Conmponents VITI, IX, X X, X1, X1,
and XVI are as set out in TABLE 5. General procedure in Exanples 13 The
granul ate obtained in step A is mxed with 110 ng/tabl et of conponent VIII,
30 S ny/A tableste-pitallesepem asrording s the prepgnt igpnsien aaydsres 9btrined aceordinge

m xt ur e ght2lRGHad SncaRAGE o e 3Nsk foll6wSOMPri mate obtained is processed
through a 630 p. msieve and the granules obtained are nmixed wth 40

my/ t abl et guhuletemserrding toithe pregentipvertinremapbe miradonieneneer mgreny/ t abl et of

co ne s Skt : ure

bt aned e bl P RTRORERET <& 9l ShCRAPURTA [apien ety

X>T( XV papesdyag andathe gsanudate opthe migturaBith pharmazgeutically peespadlerexcipienSaap| es
14 and 7 t t
(7. 5 o T SET AT AP RETRbR e B ROkl Bl a MR on brtopal SR BRRIF
conponerfemgrISIng gp@padtatean signstbefarecempressingt e obtained in step A The mixture
obt ai negy the i i i r 8 . hir ough
2 630 p o anaoRag GEcat ABpRATR LRGN el B e RBRER AN 0D
my/ tlabl én yabidts/ablepingeprocedurd accgrding toght presqnt iyentignt imblude ¥.gof conponent XI,
and 1.S : o) : ' : and

XVI 1 . Tﬁengﬁﬁq’&f%’rg’g@’o%ﬂ% *Hé%*é.%‘@%g%“ﬁfﬁ ggsl%agg g?ﬁigg%‘gcb‘{%ipé’ﬁ“i‘:él‘%ﬁ%%qejﬁ?ré N, 10X
X, X X | egXincludiog madifixd/starches egscroeslinked, sieh aABdiENSstad glycoRtesduct i on of

comonent & ety sp AT, gl B Ee BRARKAE) qeneoh g i AR bIVARYEY T 200

anmount i n prrealidlenss ‘exgeerosshinied, soatoasmplpiBdrax erdspexidonss yehubgsed, madhtag| -

col B001 0755 7o ARG Th R0 B AR BRI ARG TRETOBR El ubseligieds oo 5500
| Kol | i don¥a84DiSel;go@nddehyde-caseinggnipapnds, 7.g. Esrra-Spriesig®,21368ted sgbeattom
onent Exal %ig%gé,dfannunt in examles 'ven in wei

t %No. 91011 15XV1) 1Hydroxgpropy| met hyl - cel lul ose e. . '
Met hocel 5Pref@abisgossitkeddda anbongurtiyXicothdesect.& AdNSdl, polyvinyl pyrrolidone,

col 60009. 1-r =4 B= j : _Tal. 626. 826.
826. 826. 1% # %5(?5 ﬁi%éélé[ %gﬁg{%@%g%g@f%d Rty g@ﬁ‘g‘%g‘f’%ﬁ%ﬁﬁugﬁé‘?lﬁg@g‘?ﬂpﬁsés 1to
15 2/nponem: EsmaSpreng® it example etossiked NaTadoRyBethmbceliniiE farnfaldehpdesent
accordi ng . T i ondi ng exanple) are
dissolvedC%%"E@Ebgﬁggg?g%g@gé@#ﬁvg$§&$ﬁcggéé§§§hd tabl ets obtained in Step
B are fi-l hirdsst ed. inclutingmicmessaliicsallwbieat.petivicel®e fil m coated tablets are
dri ed.

- fillers, e.g. including crystalline celluloses, sugars, e.g. mannitol, e.g. Pearlitol®;

- lubricant e.g. including talcum, Mg-stearates, e.g. talcum

30 - flow aid, e.g. including silicium dioxide, such as Aerosil®,

- surface active agent, e.g. as described above in the production of a granulate according to
the present invention; including preferably sodium laurylsulphate, e.g. in mixture with
ammonium layrylsulphate, e.g. Texapon®;

preferably e.g. disintegrant, and/or binder, and/or lubricant, and/or surface active agent,

35  and/or filler, and/or flow aid; for example binder, and/or surface active agent, and/or filler.



The thickness of a~ coating is such, that the rupture tinme of the f2i1dnMAY 2003
coated tablets, e.g. determ ned as described in EP 23336S and as descri bed

" herein above is in average from1l to 214e.g. around 1.5 mnutes. 10

Di ssol ution of the active conmponent fromtablets obtained according to
exanples 1 to 15 conplies with the requirenments of USP 23 (and USP 24 which
is provided and supposed to be in force fromthe year 2000). Exanples 1Gto
19 15 Production of oral drv powder comrisina cefuroxine axetil in

non- eel ahiarReferrédmBihod acesiRgitoWhé Presdnt afe@miSthe w&-g foptibledBl&lukQbn t he
production ofa s#ﬂﬂgnm on/ svrup rCca;?ner al procedure A granul ate obt ai ned

accor di B SOnEsm ATher proceysig SECns aEé’EfFH’i‘?ﬁigat? Bmgse%@rfaéméagnacsv@cg A or
accor di NgcdppablealRiditslahd/ot @Rurbxin®d R8T bdSre t8mBresihig, afd. BFeakRFR hizon and
processing 20 through a 630p. msieve, is mxed wth conponents XXJII to XXX
as sét aifveigmnpiging, eormcﬂﬁse%sm 8B BlgreCARF NG tv Al BTeEnt invemtiors 648 espondi ng
exanpl €)p, e RORGRAEE§ fhrddgh X & EmillRd! RSy B@gﬁhmatea gé.ycoﬂﬂo & i ﬁu)&mea' ned
whi ch may be 'used in oral adm ni stration of c¢efurox]n® axet
honogenotish aseqruperepheemarsytisally giceaptabloexcipients ggewhightane \mﬁérm to form an
oral suSpaBS NGNS PRockdlrsd okt AR RXUBindd by B
suspensi gﬁ c}(gnt al négncam;-unt of cgefuro;?me axe% HOkvé] gﬁ%@r?%%%%ﬁ%ﬁqﬁo 125,
280 or BOUeverandfmiged withhanger momtmhhemaqemqallaa@@pqabb exeipigntswhgokhichrrey a
in 2S0
or 480" R} IGhILEIBE e SRickap e L AELERBrath ey becARb AL IR, D005
-27 fil Iteldetlsmlxbcts;a@h,efts aceprdingifo armethod as canventicmak sachet cont ains an
anount of cefuroxime axetil which corresponds to 12S, 2S0 or S00 ng of
cefuroxi me. TABLE 8 Co onentExa |l e No./ anpbunt in examles 'venin m - -
t abl et Ndn 260thgrB@rcanid presend bitvantienipuyisiss dipnesessdoStheprodustiorehmtitde, g2 or

2 v amer RIS S0P s B Ghoe L0 RORSIN ol e hareehRta HRSORRE

f1 avér i rpodAsOxbiicansadetigizos d260d eodoo foxxing@gent; f | our
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correspon erur oF I €SpOf cefuroxi me
10 Ex arrplneiqn@o@hqpa!r asmradﬁhemgmﬁmm and shmcax;mﬁldyr acemtarlpib excmcmSt: gponk, Step
B d St ' B 4 TABLE 6.
et ur ox pan e WIS Sk s ASblcoiBh Bk S O il ad 60 mm i | T8
sodi um ESmipeassipg & gt@h&t@cmwlmg@aﬂurﬁm anesiting men@danmqsafone dn andtatMth

1.0
CoMBS! o8R0 810G A7 AR A PO Bl R R ThE BB e
t al cum phigemsacenticatle aanpltabhefxclesmt,ccﬁg s‘dnhhmmscdulyh tahi¢tpnadwtiantlaldetipg es S ed

di Ssof ot ol PR, O BRiRARED fR0o) BoRaIME: B G bty

2 MAY 2@etve agent, and/or fxllcr, and/or flow aid; for example one or more binder, and/or surface

active agent, and/or filler; e.g and film coating, e.g. according to a method as conventional,
25  e.g. including further processing steps of an intermediate mixture of pharmaceutically
acceptable excipients and/or cefuroxime axetil before compressing, e.g. compacting, breaking

through a sieve, granulating,.

A tablet/tablet core according to the present invention may be coated with a film coat(ing),
30 e.g. according to a method as conventional, e.g. by coating with one or more film-forming

components, e.g. with a film-forming composition, e.g. dissolved or suspended in a solvent,

e.g. water, an organic solvent or a mixture of water and organic solvent, preferably water,‘

e.g. according to a method as conventional.

Preferred film-coating compositions according to the present invention include e.g.

35 - film-forming polymer; e.g. appropriate celluloses, e.g. hydroxyalkyllcelluloses, such as



-28 Claims Cefuroxine axetil in a non-gelatinous formon contact wi 2h #AY 2003
aqueous liquid conprising cefuroxinme axetil in the formof a solid solution

" dissolved in a polynmer, 2. Cefuroxinme-#&etil according to claim1l, wherein
the weight ratio of cefuroxine axetil:polynmer is 1:0.15 to 1:0.6. 3.
Cefuroxime axetil in a non-gelatinous formon contact with an aqueous

liquid co risin ur Qxi axetjl in the form of solid dispersion on an
adsor bent . ﬁf°xejggﬁvﬁ>>£?w§c“—é}§§¥?’|m‘?thylﬁ%ﬂﬂﬁéﬂ’ 58 Nsthocel®, pebmingbpyeedidongss h an
aqueous | ieguikd]lddned, seelRY K slidoh®fukh n%élpﬁemx&wates dg. tpfuar&ﬁ né)%iyv?n ygolid
sol ution dissolved in a polymer in conbihation wi th cefuroxXi axetil in
the form @icohokpl i d di spersion on an adsorbent. A granul ate conprising
cef ur oxi.mp1A¥&Ld:! cho@c&QEnéng}c%lsL nous formon contact wi th an aqueous
l'iquid conpr|5|ng ¢ef uroxi ne axefil dissolved in a polymer and/or an
adsoPbent ; “‘Hﬁé“‘i@ﬁ@r Fﬁﬁ-‘é’éﬁtl cally accept abl e excipient. 6. A pharnaceutical
conposi ti ¢ har i ve anount of cefuroxine
&Hﬂgi % : i 2 HE%EH% 'ag Aty ﬁ/res%[n{] afi%L,

axetil i n i nou for mon C an aqueous |iquid according
to clai rpmfcrablyafdmafotmmg polygreedirsiior plasticzabiandfor brbrisanthaptiar dyesed, i cal |y
accepta C armaceuti cal conposition according to claim®,
in the %oénc‘?%’fdngjaoﬁ > gn%r@ccgﬁtl cal dosage form wherein said dosage form
ef f ect s Aafilm mun$©m®ngm th;)prchcetsmhruttnomnlrmrudthefxlrab@alteng)etrwmgta dhbort

T e R KT g L e
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"l qur o ENE TR 5t o Dk sEE L AR B TR AROIRE it SBEHTR,
acceépt alnbkccbeymtl;moaglh the ru@ruzcd\mh Qc@m,&ndZtﬁc fabled cdreydigimigletinginmmediately to cl ai m

8in a ai ner nt aj cefurox Xe espondi ng
Lo an effiserre Sremblis L Blp Shaih R TSl Thr Sl R 22365 or o

adm ni stefedringno cﬁdmpoat(;ngl)gz @ mhigdxpg)vhimxamq)tcs) f(d’l anfjimt aa@(ing) s Blaisddcin BPs
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o m 1677365 i SR RAETBE bl afea il 1 S BEPRLLR P IAB 37 6CT

cef ur oxiimreodaxced hdrcmﬂ:erreﬁcrengd ucose and/ or fruct ose are [ n hi ghl y

congent pated, sol ut i.on. tedor.or istr conprl i ng an
crradt PEHERRE Ak e MRkt Bl e geM it oA B RS,

wi t h an tiagudddseddngsiand awram usat.i ve i ngredi ent according to claim1, and
phar maceutical |y acceptabl e excipient. 13. A tablet according to cl ai m 12
which is filmcoated. 14. A filmcoated tabl et conprising cefuroxine axetil
accor di Sgpct cefedoxime axeas e ancimmerciatlg aegilablt mayndndergo gehtmb(xj ag)witla
rupturetlrre of il sured
by a ruplf‘:ucro élsctqélcrﬁcc élrd gal ﬁﬁ?xﬁ]op&%ﬁ%x{mgax& grge rﬂgﬁas ntm%le"ra l i &sr?a ©0.07 N
hydzi)cht@ruccd agi as dascribed lttﬁﬂhfupribt!h@pbemﬂgwmma edfugscimé axdtil wentaimigh

el apses r ked eye
thrgughtaﬁgé% gal{yur ec??l %Ic%vc l %—fcéﬂ%é?ﬁgr +§cr2 &9‘1‘% 'f:)elt"?ll St e)éts at
| east 66%0(@@&1 EE)ZZBBéﬁsd)hung @mupﬂurd tirme wdaioohl fsdcsamlmnﬂo secomdsfunrdex defenedxet i |
within 15 d ablet of cefuro ne. axetil is
Post e SO Eepithdlniecing F)S 380G e] Aingte Rlpeds® eCaf % fiiho
condi t i eseendd mhpagt has tiet disadgenthgarhat the filmlcbanfingpimaP 66 easily deddroydd on
hyd chloric id, .37C wt.h paddl r ni n at_ 55 r 15. A packaging for
rnﬁ%’étﬁ?tlv%'g}} m&?ﬂﬁ%éiﬁ f}ifrfﬂ'é‘&r?ﬁﬁl’?ﬁ h')g?s?,sé FFR%FRe egf/?étf according to
cI al m 1It&8as&fbv@ﬁrhﬂﬁnglﬁﬁlﬁﬂl ehat a:ctdiblét]ttﬁrrfp@fsmg(lf:fuié)hﬂ?cQQét_ilQﬁi nbaleRtifous ]
conpri si an effective anount, of , ce oxi ne axet i conpri ses the
oty i SR A it S o e e & fom e RSk o B Ao BGLABEE b ot s

| ack sedlenehictyRi40skcdiids sﬁ&mraﬁ/hachcash&dwmwﬁm& testrastdefindd¥ iacBFct i on of a
t abl et Si flngﬂln claim1l I‘ISIH% an effect anount, of cefuroxine
axetil P& SR dESPitE P haﬁ watigpel crptlingly g di a 08 rpequperogdance 2 2

NAY35”-003“rh&§Slﬂz13 R USE 24NN R8ice BémpMb ﬁ&f%m}ﬁé Ha%] ROARS £5ikh @eatﬁngmeul ate
of cefuroxime axetil and a polymer andl or an adsorbent wherein cefuroxine
axetil is in non-gelatinous formon contact with an aqueous |iquid and one
or nore pharnmaceutically acceptable excipients in mxture with one or nore
phar maceutical |y acceptabl e excipients and, if desired, filmcoating.




17. A process for the production of cefuroxine axetil in non-gel iznmq 2003
farmon contact wth an aqueous |iquid conprising dissolving or suspendi ng
" cefuroxime axetil and a polynmer in am 6tyganic solvent which is able to form
a non-gel ati nous solid together with cefuroxinme axetil and/or a carrier
which is able to forma surface solid dispersion with cefuroxinme axetil in
the or gaiiGrefhe/ fefeofPénk B0VYoREs SREmSRL, ¥ENA0 e 10AnRLRESSS door the

pr oduct ?‘gﬂﬁ of @ grefr?uPa?% mherelgsn _cellpuréxi%he6 2&8{1(?Sljt§ilﬁnﬁh%g’né%éloati nous

f or m onsesondsstot3 mirnutesawherjdesourined igud thpterongst asorling Bl 2 WP cSoindemtvirfy om a
fSUSpens'a%ﬂzs?lhti&?lri{E'irpﬂcgf%ﬂh@é WtH &SP z%gf:.gfﬂﬁb %) ié‘;é?&." and a pol ymer which_
is able to forma non-gelatinous soli n contact with an aqueous |i quid,;
and addi ng optionally, pharnmaceutically acceptable excipients. 19. An oral
dosage to i xef | rdin I which is | .he form
of s abl 2fefir Bt e faonBRRAEY Lt Codkeiafer Behe 1 UBeliE

st at e anchouht afltefubribictagetias adweriwangedinedfds film vdut @) cthepeptagstiaa of

ef fecti ye anount,. of , cef uroxi axetil and, phar maceut.i cal cept abl

oxci b el (B5RkrR) baRE 403hHE: Hibhire, R AROIRSE D AR TG RERBER) i m

1 whi chby 2 ruptutdest] ahepenf tha tablat ipplackdrin arbeakérad stilh 0i07 N heddoohlariotcid at

~suspensLon] syru nd which s adm nistrable t mrmal that (s in the

f ast ene &sfgﬁé‘péﬁa%ﬁﬂggﬁaéyﬁ‘# By t°§ s %E'GEFEBSCISE’B%" éBTC,of\f\% té‘hﬁzfzorrpri ses

an ef f ebédovs gnnﬂml fo thé nEledchHyel(HrB”fﬁg}ﬁﬁﬁtrhbt\@ﬂﬂf_ iphesaraaieddih eﬂli:cfﬂmfaa_steﬂt filgl e

exci pi en ) . An or 0S .orm accor di tQ any one ¢l ai ns to

o ubt chrbls pisEadifast 6% (GEIH oty bt Boed amote e traie eteihount

of cef uw@kideS axmited, e)gi ddd/or dtTeadt TEHER)-ed1ad) Odissdplutionast tthe/labelédh mahntef

di ssol uti.on of the Ialgte{t?ﬂ amount , of g:[..?furox i nut-es=
i

1 ! i axtifJ vvi.thin.éme
when a ERSNERENS BORH SAPELAY, PRIt SR A Imrcoated SRleY of CerUEimg Y it 1 ent
Z Z NAYaZ&0Borthdih BSPLtkstx 711> @n WBRP2 fpaedtad Usded deediticmndildabonStradgeheast as

stri pgent t he | ewi ng: ., 900 .0.07 N hydrochlgric acid,_37C with
ol oo the plowigesd O ar Mo potioallprig adds 1 Bl h S lsutien Tt o5 il at es
conpri Sidfidef b Rskdigeax&iniditions Cog. dbwer ddurat 8f 001 N hydrsklileiic 44, 1aati ve

i ngredi ent cefurg}xi rreG? etil is present in an activated formso that it no
| onger FFEPCERYENOMFEP2dYe FRSF a gel when in contact with aqueous nedia,
characterised in that granulation is carried out under addition of a

pol ymer _ or i nsol ybl e adsorbent. 23. har nmacguti cg] conposition
conpri s%’h@“ﬁ%ﬁéﬁ’%a’élﬁ?&%ﬁ'PV"&PP@E‘P‘(‘%&B ?frﬂr}%cfﬁmrfl?ﬁ&%ki Caxetil in

g onz@el ahahifatidrd @ﬂmilg_ﬂcdh@éﬁ_ @ablet ¥drhptiship Aflefeotite Ahdqaiﬂr of a&@@rxld?mte@u g4 ai 1r3n|
~as an _active ingredi ent. in conbi ngti t r praceut i accept e
exci pi efff a4 ingge Fekand cLine gt eeaﬁ@o/g (8% egé@bﬁmw the labsichamount of ( he
}‘ or m of cdufolrafid@metitivithial 1msage, &.9r andidredtdéast BteqdQoatim) distslutidebf thet s at
east 6%

val ue i ssol.ution. of the_ abel ed amount. of cefuroxine axetil
ut thi n_ BbRe A aa oA G ISHN A GTe CBfT RO HEN ST o SITER od s
set for hd’lthiclﬁolldﬁﬂn%:@i? r}ﬂl?(lﬂﬂN hydraclﬂlSE:Bci@,myaCaﬁuSpwaldhle&umgfgcﬁttsisglpm,at | east
as ringent, as the follow ng;..900 nL) 0.07, N or.i acid,, 37C
Dot cse BuPHHATe oS sPnET SRditiat (b IR aPIRs SIdl O NS G b
conpri siovwgr &!’m;ﬁiitﬁfﬂ; idv&r@atbclu_atquag; Whérn gkﬁmrad(&}bia_k ofgtfmnh@eeiﬁtiiiﬂous form
on contact with.an a us ui, ccording to claim3,as an activ )
ngr odi BHEd 3REF S MRS ER ey 0 LIS L BRERT RS FRRRANE B8 FporCHe Rt Hsr or al
admi ni ;sfi{na&é@@ngf)mgiwise@nam a?cﬂ h@t@&,iesgewwas ail‘ 1CREdHt&@) When ﬁrié?s_tdréd by
non-gel ati nous formaon conpf ac an aquequs | i qui ap.active
i ngr edi ®AYPIHEELEIEAY ‘aﬂfldﬁeﬁfﬂm%gn t&Blft Ber?ﬁ?aé%atbF%‘%FP stﬁ@%%%bl e exci pi ent .
27. 30\ f hjdroaedieskid aP3 2t tHeQUpukShéifly MRAsMEQXAsBe BXR W HiclPG&REedbdScltRe Cl @i M 3
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mg of cefuroxime cannot be directly replaced by a dry powder comprising cefuroxime axetil
in an amount corresponding to 125 mg of cefuroxime because of different dissolution rates,
i.c. different bioavailability. It is also known that a dry powder comprising cefuroxime axetil
25  does not fulfil the dissolution requirements of USP 23 but has a dissolution rate of the active

ingredient which is different from requirements of USP 23.

It was now surprisingly found that a film-coated tablet and a dry powder, both comprising
the same amount of cefuroxime axetil in non-gelatinous form on contact with an aqueous
30 liquid according to the present invention, both have substantially the same dissolution rate

according to USP and are thus directly interchangable.

In another aspect the present invention provides the use of cefuroxime axetilin the
manufacture of a film-coated tablet which has a dissolution rate according to USP 23 and in

35  the production of a dry powder which has a dissolution rate according to USP 23 wherein
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A <<<<<2Z{apESt0TB %gilng_gpf said to exhibit a “fooé cffcct” tis long known that cefuroxime

10 axetil in the oral forms which are commercially available, e.g. in amorphous form in tablets
and in oral dry powders, and crystalline cefuroxime axetil exhibit a food effect, e.g.
cefuroxime axetil has a better bioavailability on oral administration in a mammal after
consumption of food than in a mammal in the fastened state. Consequently, administration
of commercially available cefuroxime axetil is recommended after consumption of food. That

15 food effect of cefuro;c.imc axetil is described to be possibly due to the different pH-conditions
in the stomach in fastened state ( around pH 1 and below) and in the presence of food
(around pH 4). It was now found that the dissolution rate of cefuroxime axetil from
pharmaceutical compositions available on the market wherein cefuroxime axetil is in
amorphous form is pH dependent; e.g. the release of cefuroxime axetil from the formulation

20  at 37°C is considerably decreased at a pH of 1 in comparison with the dissolution at pH 4,
whereas surprisingly the release of the active compound cefuroxime axetil in a

pharmaceutical composition according to the present invention is practically pH-

independent, e.g. as shown in Figures 1 to 3.

25 Figure 1 shows the pH dependency of the dissolution rate of cefuroxime axetil in a2 500 mg
film-coated tablet available on the market under the trade name Zinnat® at pH 1, pH<0 and
pH 4 at 37°C in % dissolution of labeled amount of cefuroxime axetil in a defined time
period (in minutes). From Fig. 1 it is e.g. evident that the dissolution rate of cefuroxime axetil
in a film coated tablet commercially available on the market at 37°C in aqueous medium, e.g.

30 acidic, e.g. hydrochloric acid-acidic, e.g. buffered, is lower
- than 5% at a pH of around 1, e.g. at pH 1 after 10 to 15 minutes from the start of the

dissolution test; and/or

- than 20% at a pH<O0 after 25 to 30 minutes from the start of the dissolution test,

than the dissolution rate of cefuroxime axetil at a pH of around 4, e.g. at pH 4.
35
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than the dissolution rate of cefuroxime axetil at a pH of around 4, e.g. at pH 4.

Figure 3 shows the pH dependency of the dissolution rate of cefuroxime axetil
15 - of a 500 mg film-coated tablet according to the present invention i.e. comprising
cefuroxime axetil in non-gelatinous form on contact with an aquous liquid, prepared
according to example 13 of the present application (Invention); and
- of a 500 mg film-coated tablet prepared according to example 19 of the present application,
comprising amorphous cefuroxime axetil, e.g. as commercially available, instead of
20 cefuroxime axetil in non-gelatinous form by replacing the granulation Step A by a
conventional mixing step (Prior Art).
at pH<0 at 37°C in % dissolution of labeled amount of cefuroxime axetil in a defined time
period (in minutes).
From Fig. 3 it is e.g. evident that the dissolution rate of amorphous cefuroxime axetil is
25  different than the dissolution rate of cefuroxime axetil in non-gelatinous form on contact

with an aqueous liquid.

The dissolution rate of cefuroxime axetil as shown in to Figures 1 to 3 may preferably be
determined as set forth in USP test <711>.which is described in more detail above.

30
Since usually the pH is increased in the stomach in the presence of food to around pH 4
compared with a pH of around 1 and below in the fastened state, the food effect of
cefuroxime axetil is believed to be due to the pH dependent dissolution rate of amorphous
cefuroxime axetil in a form as commercially available. It was on the other hand surprisingly

35  found that the dissolution rate of cefuroxime axetil in non-gelatinous form according to the
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man acturc of an oral dosagc form, c g. a tablet or a dry powder or a suspension/syrup for

oral administration, which does not exhibit an adverse food effect in the treatment of
microbial, e.g. bacterial, infection in a mammal, e.g. and wherein said dosage form effects at -
least 60% (Q-valu;:) dissolution of the labeled amount of cefuroxime axetil within 15

1S  minutes, e.g. and/or ::t least 75% (Q-value) dissolution of the labeled amount of cefuroxime
axetil within 45 minutes; when a dosage form of cefuroxime axetilis tested as set forth in USP
test <711> in a USP-2 apparatus under conditions at least as stringent as the following: 900
ml 0.07 N hydrochloric acid, 37°C with paddles turning at 55 rpm; e.g. including more
stringent conditions, e.g. lower volume of 0.07 N hydrochloric acid, lower temperature,

20 lower paddle speed, e.g. wherein said mammal is a human.

In another aspect the present invention provides an oral dosage form of cefuroxime axetil
which is in the form of a tablet, e.g. film-coated, e.g. conventionally film-coated, which is
administrable to a mammal that is in the fastened state and which exhibits no adverse food

25  effect, which comprises an effective amount of cefuroxime axetil and pharmaceutically
acceptable excipients, e.g. disintegrant, and/or binder, and/or filler, and/or lubricant, and/or
flow aid and/or surface active agent, said dosage form effects at least 60% (Q-value)
dissolution of the labeled amount of cefuroxime axetil within 15 minutes, e.g. and/or at least
75% (Q-value) dissolution of the labeled amount of cefuroxime axetil within 45 minutes;

30  when a dosage form of cefuroxime axetilis tested as set forth in USP test <711> in a USP-2
apparatus under conditions at least as stringent as the following: 900 ml 0.07 N hydrochloric
acid, 37°C with paddles turning at 55 rpm; e.g. including more stringent conditions, e.g.
lower volume of 0.07 N hydrochloric acid, lower temperature, lower paddle speed; e.g.
wherein said mammal is 2 human.

35
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15  In another aspect the present invention provides processes for the production of granulates
comprising cefuroxime axetil, in which the active ingredient cefuroxime axetil is present in an
activated form so that it no longer has a tendency to form a gel when in contact with
aqueous media, characterised in that granulation is carried out under addition of a polymer
or an insoluble adsorbent.

20

The following examples illustrate the present invention.
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rotovapor. In example 8 ethanol and in example 9 methylene chloride is used as a solvent.

The dry granulate obtained is processed through a sieve and milled after sieve processing.

20  B. Production of a mixture for tabletting comprising a granulate which comprises cefuroxime

axetil in non-gelatinous form on contact with an aqueous liquid and other components as
indicated in TABLE 4 and TABLE 5

TABLE 4
Component Example No./ amount in examples given in
mg/tablet
No. 1 2. 3 4 5 6 7 8
VII | Ac-Di-Sol 37.5 {20 - 140 { 30 { 20 40 -
IX | Crospovidone, Polyplasdone | 37.5 | 20 | 125 - 30| 20 | 40 | 65
X Talcum 12.5 6 10 8 10 | 10 10 8
XI | Aerosil ® 21 11 16 11 15 15 15 9.5
XTI | Sodium laurylsulphate 7 4 9 8 5 7 7 8.5
XIII | Mg-stearate 5 2.5 8 8 14.5] 4.5 5 5-
XIV | Ca-carboxymethylcellulose - - 25 - - - - '
XV | Microcrystalline cellulose - - 30 48 | 60 ] 30 | 60 | 24
XVI | Esma-Spreng® - - - - - - - -
XVII | Mannitol, e.g. Pearlitol® - - - - - - - -

25
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TABLE 5 i
Component Example No./ amount in examples given in
mg/tablet
No. 9 10 11 12 13 14 15
VIII | Ac-Di-Sol 25 - 80 80 150 | 76 38
IX | Crospovidone, Polyplasdone 13 80 80 80 40 | 20 10
X | Talcum 6 40 30 30 14 7 3.5
XI | Aerosil® 10 40 33 33 36 18 9
XTI | Sodium laurylsulphate 3.5 14 14 14 12 6 1.5
X1 | Mg-stearate 2.5 20 15 15 8 4 2
XIV | Ca-carboxymethylcellulose - - - - - -
XV | Microcrystalline cellulose - 121 - - 30 15 1 7.5
XVI | Esma-Spreng® - 80 80 80 - -
XVII | Mannitol, e.g. Pearlitol® - - - - 90 | 45 [22.5] °

S General procedure i Examples 1to 4, 7to 9

The granulate obtained in Step A is mixed with components VIII to XIII as set out in TABLE
4 and TABLE § (if present in the corresponding example according to TABLE 4 and TABLE
5) and the mixture obtained is compressed into tablets.

General procedure in Example 5 and Example 6

10 The granulate obtained in step A is mixed with component XV and compressed, the
comprimate obtained is processed through a sieve and mixed with components VIII, IX, X,
XI, XII and XIII. The mixture obtained is compressed into tablets.
Components VII, IX, X, XI, XII, XIlI.and XV are as set out in TABLE 4 (if present in the
corresponding example according to TABLE 4).

15  General procedure in Example 10
The granulate obtained in step A is mixed with components XV and 30 mg/tablet of
component XI. The mixture obtained is compacted and the comprimate obtained is
processed through a 1.00 mm sieve and the granules obtained are mixed with component X,
10 mg/tablet of component XI and components XIII, XII, IX and XVI. The mixture obtained

20  is compressed into tablets.
Components IX, XI, XII, XTI, XV and XVI are as set out in TABLE §S.

General procedure in Examples 11 and 12
The granulate obtained in step A is mixed with component XVI and 30 mg/tablet of
component XI. The mixture obtained is compacted and the comprimate obtained is

25 processed through a 630 um sieve and the granules obtained are mixed with component VIII,

3 mg/tablet of component XI and components X, X1, XII, IX and XVI. The mixture
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$109%4 Components VI, IX, X, XI, XII, XII, and XVI are as set out in TABLE 5.

General procedure in Examples 13

The granulate obtained in step A is mixed with 110 mg/tablet of component VIII, 30

5 mg/tablet of component XI and § mg/tablet of component XIII. The mixture obtained is
compacted and the comprimate obtained is processed through a 630 pum sieve and the
granules obtained are mixed with 40 mg/tablet of component VIII, 6 mg/tablet of component
X1, 3 mg/tablet of component XIII and with components X, XII, IX, XV and XVII. The
mixture obtained is compressed into tablets.

10  Components VI, IX, X, XI XTI, XIII XV and XVII are as set out in TABLE 5.

General procedure in Examples 14 and 15
55 mg/tablet (27.5 mg/tablet) of component VI, 15 mg/tablet (7.5 mg/tablet) of component
XIand 2.5 mgtal:;lct (1.2 mg/tablet) of component XII are mixed with the granulate

obtained in step A. The mixture obtained is compacted and the comprimate obtained is

15  processed through a 630 pm sieve. The granules obtained are mixed with 21 mg/tablet (10.5
mg/tablet) of component VI, 3 mg/tablet (1.5 mg/tablet) of component XI, and 1.5 mg of
component XIII and with components IX, X, XI, XII, XV and XVII. The mixture obtained is
compressed into tablets.
Components VI, IX, X, XI XII, XIIT XV and XVII are as set out in TABLE §.

20  C. Production of film-coated tablets from tablets produced in Step B comprising coating
components as indicated in TABLE 6 and TABLE 7

TABLE 6
Component Example No./ amount in examples given in weight%
No. 1 | 2. 3 4 5 6 7 8

XVII | Hydroxypropylmethyl- 65| 65596 ]| 596 | 65 65 65 65
cellulose, e.g. Methocel®
XIX | Polyethylenglycol®6000 10 { 10 | 9.2 9.2 10 10 10 10

XX | TiO, 20 | 20 | 183} 18.3 | 20 20 20 20
XXI { Talcum 5 S 4.6 4.6 S M 5 S
XXM | Kollidon®VA64 - - 8.3 8.3 - - - -
25
TABLE 7
Component Example No./ amount in examples given in weight%

No. 9 10 11 12 13 | 14 | 15
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$10904 4_() $109Rdemppnent Example No./ amount in examples given in weight%
No. 9 10 11 12 13 14 15
XVII | Hydroxypropylmethyl- 59.1| 36.8 | 53.6 | 53.6 |53.6]52.2]| 54.5 -
cellulose, e.g. Methocel®
XIX | Polyethylenglycol®6000 9.1 - - - - 4.3 -
XX | TiO, 182 | 31.6 [ 19.6 ] 19.6 | 19.6 | 174 | 18.2
XXI | Talcum 4.5 31.6 | 268 | 26.8 {26.826.1]27.3

XXO | Kollidon®VA64 9.1 - - - - - i

General procedure in Examples 1 to 15
Components XVIII to XXII as set out in TABLE 6 and TABLE 7 (if present according to

TABLE 6 and TABLE 7 in the corresponding example) are dissolved or suspended,
5 respectively in water and tablets obtained in Step B are film-coated with the suspension

obtained. The film-coated tablets are dried.
The thickness of a coating is such, that the rupture time of the film coated tablets, e.g.
determined as described in EP 233365 and as described herein above is in average from 1 to
2, e.g. around 1.5 minutes.

10 Dissolution of the active component from tablets obtained according to examples 1 to 15
complies with the requirements of USP 23 (and USP 24 which is provided and supposed to
be in force from the year 2000).

Examples 16 to 19

15  Production of oral dry powder comprising cefuroxime axetil in non-gelatinous form on

contact with an aqueous liquid, suitable for the production of a suspension/syrup

General procedure
A granulate obtained according to example 1, Step A or according to example 2, Step A or

according to Example 13, Step A, either as such, or after compactation and processing
20  through a 630um sieve, is mixed with components XXIII to XXX as set out in TABLE 8 {(if
present according to TABLE 8 in the corresponding example) to homogeneity.
A mixture in the form of a dry powder is obtained which may be used in oral administration
of cefuroxime axetil.
The homogenous mixture obtained is either
25 - treated with water to form an oral suspension/syrup in such an amount that 5 ml of a
reconstituted suspension contain an amount of cefuroxime axetil which corresponds to
125, 250 or 500 mg of cefuroxime;
- filled into a bottle, e.g. which carry a mark indicating the necessary amount of aqueous

liquid to obtain 125, 250 or 500 mg of cefuroximein 5 ml of oral suspension/syrup; or
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No. 16 18
17
Granulate obtained 289.8" 579.6% 1208.1%

according to Step A of
examples 1,2 or 13

XXM | Glucose 700 1500 500

XXIV | Fructose 1200 1500 3500

XXV | Aspartame 15 15 10

XXVI | Strawberry flavoring 40 40 40

XXVI | Caramel flavoring 40 40 50 }
XXVII | Saccharose 2000 1000 2200

XXIX_| Guar flour 15 15 -

XXX | Starch®1500 400 400 -

Y: corresponding to 125 mg cefuroxime
2 corresponding to 250 mg cefuroxime

3: corresponding to 500 mg cefuroxime

10  Example 19

Comparison
The components are as for example 13, Step A, Step B and Step C in the same amounts as

listed in TABLE 2, TABLE 4 and TABLE 6.
Cefuroxime axetil (amorph), KollidonVA64, mannitol, Esma-Spreng® and 6 mg sodium

15  laurylsulphate are mixed. The mixture is compacted and the comprimate obtained is
processed through a 1.00 mm sieve. The granulate obtained is mixed with Polyplasdone, Ac-
Di-Sol, microcrystalline cellulose, talcum, Mg-stearate and the rest of sodiumlauryl sulphate
and compressed.
The tablets are film-coated as described in Example 13 C.

20  The dissolution rate of film-coated tablets obtained is shown in Figure 3.
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Claims

1. Cefuroxime axetil in a non-gelatinous form on contact with an aqueous liquid comprising
cefuroxime axetil in the form of a solid solution dissolved in a polymer,

2. Cefuroxime axetil according to claim 1, wherein the weight ratio of cefuroxime

axetil:polymer is 1:0.15 to 1:0.6.

3. Cefuroxime axetil in a non-gelatinous form on contact with an aqueous hquid comprising
cefuroxime axetil in the form of a solid dispersion on an adsorbent.

4, Cefuroxime axeti! in non-gelatinous form on contact with an aqueous liquid which
comprises cefuroxime axetil in the form of a solid solution disselved in a polymer in

combination with cefuroxime axetil in the form of a solid dispersion on an adsorbent.

5. A granulate comprising cefuroxime axetil in a non-gelatinous form on contact with an
aqueous liquid comprising cefuroxime axetil dissolved in a polymer and/or an adsorbent;

i

and pharmaceutically acceptable excipient.

6. A pharmaceutical composition comprising a pharmaceutically effective amount of
cefuroxime axetil in non-gelatinous form on contact with an aqueous liquid according to
claim 1 as an active ingredient in combination with pharmaceutically acceptable
excipient.

7. A pharmaceutical composition according to claim 6, in the form of said pharmaceutical
dosage form wherein said dosage form effects at least 60% (Q-value) dissolution of the
labeled amount of cefuroxime axetil within 15 minutes and/or at least 75% (Q-value)
dissolution of the labeled amount of cefuroxime axetil within 45 minutes; when a dosage
form of cefuroxime axetil is tested as set forth in USP test <711> in a USP-2 apparatus
under conditions at least as stringent as the following: 900 ml 0.07 N hydrochloric acid,
37°C with paddles turning at 55 rpm,

8. A dry powder for oral administration comprising an effective amount of cefuroxime axetil
in non-gelatinous form on contact with an aqueous liquid according to claim 1 as an
active ingredient and pharmaceutically acceptable excipient.



"Gl 4 ( S10%(& ( SL0%& ()-+( $LOU& ()-+( $L10%& ()-+( S10%& () 2§ MAY 7003
$109% & ()-+/25|\<D*F 4 -G $10% & ()-+( $10% & ()-+( $10% & ()-+
$10% & ()-+G 4 -h $59=@FI _?*G[ 4 -G $10% & ()-+( $10% & () - +(
$10% & ()-+( $10% & ()-+( $10% & ()-+( $10% & ()-+ IMRUX|\<* T 4 -G
$10% & ()-+( $10% & ()-+( $10% & ()- +6o $10% & ()-+G 4 -h $X] behkn_?*G 4
“Q $10% & ()-+( $10% & ()-+( $10% & () - +(

9. A dry powder according to claim 8 in a container, containing cefuroxime axetil in an
amount corresponding to an effective amount of cefuroxime.

10. A syrup/suspenion for oral administration comprising a dry powder according to claim 9

which is reconstituted with an aqueous liquid.

11. A suspension/syrup according to claim 10 for oral administration comprising an effective
amount of cefuroxime axetil wherein glucose and/or fructose are in highly concentrated
solution.

g

12. A tablet for oral administration comprising an effective amount of cefuroxime axetil in
non-gelatinous frm on contact with an aqueous liquid as an active ingredient according
to claim 1, and pharmaceutically acceptable excipient.

13. A tablet according to claim 12 which is film-coated.

14. A film-coated tablet comprising cefuroxime axetil according to claim 1 as an active
ingredient and a film coat(ing), a rupture time of the film coat(ing) being 40 seconds and
more when measured by a rupture test, wherein the tablet is placed in a beaker of still
0.07 N hydrochloric acid at 37°, the rupture being measured as the time which elapses
before the core of the tablet becomes visible to the naked eye through the ruptured film
coat; wherein said film coated tablet effects at least 80% (Q-value) dissolution of the
labeled amount of cefuroxime axetil within 15 minutes; when the film-coated tablet of
cefuroxime axetil is tested as set forth in USP test <711> in a USP-2 apparatus under
conditions at least as stringent as the following: 800 ml 0.07 N hydrochioric acid, 37°C
with paddles turning at 55 rpm.

15. A packaging for a pharmaceutical composition comprising cefuroxime axetil according to
claim 1 as an active ingredient in the form of film-coated tablets comprising an effective
amount of cefuroxime axetil, which comprises the packaging lacks sealing against
moisture attack and the film-coated tablets lack sealing against moisture attack.

16. A process for the production of a tablet as defined in claim 12 comprising an effective

amount of cefuroxime axetil in non-gelatinous form on contact with an aqueous liquid as
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an active ingredient, which comprises compressing a granulate of cefuroxime axetil and
a polymer and/or an adsorbent wherein cefuroxime axetil is in non-gelatinous form on
contact with an aqueous liquid and one or more pharmaceutically acceptable excipients
in mixture with one or more pharmaceutically acceptable excipients and, if desired, film

coating.

17. A process for the production of cefuroxime axetil in non-gelatinous form on contact with
an aqueous liquid comprising dissolving or suspending cefuroxime axetil and a polymer
in an organic solvent which is able to form a non-gelatinous solid together with
cefuroxime axetil and/or a carrier which is able to form a surface solid dispersion with
cefuroxime axetil in the organic solvent and removing the solvent. - -

18. A process for the production of a granulate wherein cefuroxime axetil is in non-
gelatinous form on contact with an aqueous liquid, comprising removing solvent from a
suspension or solution containing
- cefuroxime axetil and a polymer which is able to form a non-gelatinous solid on contact
with an aqueous liquid;and adding optionally, pharmacautically acceptable excipients.

19. An oral dosage form of cefuroxime axetil according to claim 1 which is in the form of a
tablet which is administrable to a mammal that is in the fastened state and which
exhibits no adverse food effect, which comprises an effective amount of cefuroxime

axetil and pharmaceutically acceptable excipient.

20. An oral dosage form of cefuroxime axetil according to claim 1 which is in the form of a
dry powder or which is in the form of a 'suspension/syrup and which is administrable to a
mammal that is in the fastened state and which exhibits no adverse food effect, which
comprises an effective amount of cefuroxime axetil and pharmaceutically acceptable
excipient.

21. An oral dosage form according to any one of ¢laims 19 to 20 which effects at least 60%
(Q-value) dissolution of the labeled amount of cefuroxime axetil within 15 minutes and/or
at least 75% (Q-value) dissolution of the labeled amount of cefuroxime axetil within 45
minutes; when a dosage form of cefuroxime axetil is tested as set forth in USP test
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26, A tablet for oral administration comprising an effective amount of cefuroxime axetil in
non-gelatinous form on contact with an aqueous liquid as an active ingredient
according to claim 3, and pharmaceutically acceptable excipient.

27.  Afilm-coated tablet comprising cefuroxime axetil according to claim 3 as an active
ingredient and a film coat(ing), a rupture time of the film coat(ing) being 40 seconds
and more when measured by a rupture test, wherein the tablet is placed in a beaker
of still 0.07 N hydrochloric acid at 37°, the rupture being measured as the time which
elapses before the core of the tablet becomes visible to the naked eye through the
ruptured film coat; wherein said film coated tablet effects at least 60% (Q-value)
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