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WD 2004/ 082662 PCT/ EP2004/ 003031 AMOXI Cl LLIN

TRI HYDRATE 5 The present invention relates to a
wonrososteenf anoxicillin trihydrate. Water in (Beraet@anno3o3l

antibiotics in solid formmay be present in different

forms. Water may for instance be present as crystal

water. Crystal water refers to water which is

integrated in the nol ecular structure of the R-lactam

antibiotic. The amount of crystal water in

arnoxicillin trihydrate containing 3 nolecul es of

crystal water per nolecule of 10 anoxicillin

corresponds to about 12.9%crystal water. Free water

refers to water th&MQCILJIY TRIBIVERAKE exchange with

t he at nosphere. The anmount of free water does not

i nclude the anount of water that is present as

crystal water. The free water content of a sanple of a

(3-lactamantibiotic and the relative humdity of the

ai r Thpprespat inyendipnreleies i@ e predust gbmmémlhnftmhy@mie. each

ot hWaﬁerVwﬁqa@(aﬂ@anﬁaﬂﬁ%ﬁn%foh@f&% rlng P %r% { Brms.

br ought cont act excha &t Ween
Weaterinestenristanas detpeseat as wivistal geteer @l‘ylsgal Wat% r@‘b@de water which

is lﬁ{:gérla eoﬁﬂ tlﬁ%}ﬁ'g!etcﬁlék Igtg?ﬁcﬂn{eﬁ ittr:]é’ E-I%é%rﬁ aaﬁlgggg? \ngtaépclzunt toP grystal
waﬂeetrvmomdzllh& trﬂudmtecoraaldmgh}ﬁmalacutebaﬂ tcrystal Wa’:eo Iptéam]plecule of
The er content,k of a .
a3 efeBe o plout oo Fstal e BB GETg i vl et
avéilable doromdchange wit the athospteere.eThé mvuhtiof frie watendéddendtfhclude
rium |tu§t|on at a given.

above tion
the ag}%lgpef\ﬁ?tgrﬁmﬁpgar%sﬁn?@s FB’IS W8S el ative humidity is
al sThe Réewatd cbfteABofOsHPIB oF HIP-eladt AmbidiidEndithy reldifve

ter content of a _sanple e determ ned by
h”%‘ﬁ'ﬁ%%%& Brtrs InGoniack WHN th%%arUH'Sé'Ffﬁg‘?Pﬁ%eﬁ?h ?FE%IV\éh%a

sanifl@of & fsaa&tam%ﬂ.b@i.c {shroSgHTh omtaict WitH 4iP re&éhé/ﬁyel & wakter Between
contacted with air having a preconditioned rélative

saidigamaletapd the awlbesqmefa"wtawlaﬁe pail @nggudibrign sitaation is
estaftisRES 8n tHCe AAMALA NBLGH, tMé hét %ﬁﬁlﬁai% Wétér Sé?\ﬁeen the sample

equi libriumsituation has been established

andstamﬂ'réh@m g}ﬁon’faﬁ Wi shecspimple s 2erm She fiae W@terucgntenbof a sample
of aS@mtﬁn \éﬁL c Ofs chaﬂzgﬁlﬁg rdkh E%rtéul? Qalﬁﬁ i nglt}gfaH\V@ humidity in the

rel ative atter elng
abowgpfeatiened QﬂUl“bh@m siteationditia giverdteaperatuten Twsi valuet foethe relative

d f
ol Bl S0 o8 Ryl G PR DRk, P e i .
t heTkeatige watee comientcefra wme cele berdetaraihesishyedynamic Vapour
sor;S’tfont I?'ﬁe %ﬂ&'éf\rjlyir@' H)r\’HE]pr eeils%%t\{ﬁe Wé?{h‘# of ﬁﬁﬁ: %ﬂﬁalé fs“?‘ﬁoﬁA@Feec{while it is
con(a(OWERMiMﬁIGﬁ?YIW efpyeconcmwemmemwmw Ass:a'ﬁplulteof water take-up

or vﬁﬂq}éte’asg %a?@@% g)g%t Evﬂl dc(?wg% J%I' tHQqe{qﬁlll éﬁer Eltljgéln}l %a Yeen

estajdished Hdnacaan'gﬂet weight iefleis equitibriah aeuatmn i the se@\ple weight
con%ggg'ﬁo(?ﬁg?&)qge Eﬂdlﬁ-ﬁ%ﬁ’ pe%t%%%m%%dity, the latter being the relative humidity
of the preconditioned air with which the sample is contacted. By repeating this
procedure for different values of the equilibrium relative humidity, the sample weight can
be determined as a function of the equilibrium relative humidity. The free water content
of a sample at temperature T can given by ((Wern-Wier)/Wier)*100%, wherein

Wern = sample weight, corresponding to equilibrium relative humidity ERH at

temperature T and w,s = sample weight, corresponding to a reference value for the
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-2 equilibriumrelative humdity at tenperature T, the
ref erence val ue been chosen such that the free water
woani4@areeat sai d equilibriumrelative hum di t yPCS/EPR®3®03031

to zero. In the application of a (3-lactam antibiotic,

the presence of free water n&y be a concern. This may
for instance be the case when anoxicillin trihydrate,

is mxed with a 5 second pharmaceutically active

agent, e.g. clavulanic acid. Therefore, the prior art

oses drying anmoxicillin trihydrate to a certain

quUAP SHY relatie amidity aldemperaiure dethenieierarca yalue heen ehasenmsuch
thai Shedfrbe/ ﬁraf&#%ﬁﬂeﬁb’ ool &IRA; b%mlr%%/%/% hLlﬁ]lQ%i @&IB%’&'E{ Hro.

specifying the extent to which - lact man lotrc
has If Bisrppliestisn. of PHelacka entibicdici ietlyetnee Ioé frse astirraday be =

f
BRI G FUERS D STLURISABLAly PrBLRRE Rpegyon
se¢ang phar mab&élcalmmiv@ woery, agf claxmlannn aoifl. Thereforeirthé lpribhart

proBhal WX LAY IR REROIE ASRRIANL: 1P 1oL er
s_arrfﬂ‘le Wa‘if@rracamm deﬁedwﬂhmﬁqnﬂbmm rreibin@’immaspdwﬂémby 100%,
o L e ks PR e SRR €0 B oo

watqnach\fmyeﬁn Hefmebwm:gby Brm’@’fg" Py qdamuy of memmm@wé bl@éa&zﬂéhamber
socj at ed ter remain,

nayigd B FSIRHHE SREEFTER: DReir g ths rRLANTID 3R plrySreal tme
untjl tiesprsidtive swnsdigthadhecerdk @bhstant] tisd labéd bding ﬂﬁ%}éo?ﬂlbnum relative

rup Y R siheie KBk abfleplons Gheiein rab e, soapging Wik water piy a

roles; JjehieRAly fvk valoss RX tHRNGAtSedtivity\6f ﬁ\@rﬁlkbﬁhﬂ%ﬁbléﬁél&?@ sPecified.
uct of ampxicillin trihydrate, havin ree water

g Lgﬁ &Rying isscarfiecheut do ap 'Wff%enﬁééf@m e %rpglﬁms associated with
wafvérhail! lfUFVlrﬂgf%%hfr}é:@ JﬂleBoCBﬁé/néﬂfeI)?’@r/@ MIC%‘: proggrt@s such as

process f

t .
col?qn{%o;l atl)“:i&@@yoqedmp@rgd ﬁ]mﬁjm@y f@flngﬁ@gg l@q ﬁqlqs to the fact that crystal

wafef H&Wdfeaé@eué?d WH&VH@%@ i®¥artiBg dumb%né%té?'l%n/éi ving no or
V\ﬁ\{?d lens with water conpared to armX|C|II|n
ri

%S'%t fuad Agereguat ﬁéamoml“m tghydratgy haing Bdresavater
coﬁt@it%ss&ﬁéh 0l 0¥t HOHERURED alhrY ERGIIBRM Fé‘fatﬁ/@rhruhﬁtﬂgpc?f%ot’/oand at

| esser extent, such that properties such

a teamfe@%%m 233Cang wfpwa@p’at thecrreparptigniheeaeft o a 25
| esA8dor&Ng QY profis of me&lélllthfMﬁﬁdrgtreQ§ MR b?/qg?é ﬁ’ﬁ/&ntlon giving

the amoxicillin trihydrate, can a vanta eous
no g fewigr RrabIeTRs Wil aier somenigdde asmdcilin tibydete awoprdxmg tasthe prior

art hmngtﬁeosame WBeY acthiAt) Nbre¥bert egmq .%*ay bé% @%dod?% Sidiser

the Tree water content neasure brium
extend| gHqhvibat properties w@rawtﬁmdzﬁa@htv éfﬁg@tanpaleeobcﬁr imBaited to a

lesée‘i ekiznP EUJe' t%qﬂs%wéjﬁféenﬁﬁeraéorﬁgnt( ﬁ'}@é?néﬁ%,(ﬂm Wﬂngziratél QA

wher ei n = sanp , corres
adveatﬁgﬁp%?ly bmm'éfr%wh/@amgﬁl@l Bclyl Qﬁfsatgs)%ea&of whlch is known to be very

sensitive to moist.

As used herein, the free water content measured at an equilibrium relative
humidity of 30% and at a temperature of 25 °C is in particular defined as
((Wag-w10)/w40)*100%, whérein
Wso = sample weight, corresponding to an equilibrium relative humidity of 30% at
temperature of 25 °C
Wio = sample weight, corresponding to an equilibrium relative humidity of 10% at

temperature of 25 °C.
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tenperature of 25 C wl0 = sanple wei ght, correspondi ng
to an equilibriumrelative humdity of 10% at
woeopaszicar e of 25 C. WD 2004/ 082662 PCT/ EP2002C0@B2®1/003031
-3 The free water content, including the values for
w30 and wi0 are preferably dfetermi ned using dynanic
vapour sorption, for instance using a VTI-SGA 100
vapour sorption analyser. Using this technique,-
adsorpti ons terns are preferably nmeasured for a
mpl.e having a wei ght of 200 ¥ condi tioning the
a| r T'??sf“'?ﬁawﬁlﬁé‘:%'&ﬁ@ﬂ Bclupiagiiee V@'”Q@ U WaeBlad Wvecari iprefeliably

de®drmisis usﬁﬁ%%amlé‘ Ué;fo%r s%ﬁoﬁ qérs?%gﬂéﬁeé h¥m? ROFASSEAY OE BEpour

rel ative steps o ntai ni ng t
sogRfiRp| adalyeee él@rmg\ﬁblls &@Chﬁ@wet @f&sqriétmtsut@@ws @r@mraﬁergbly we290ed for

f
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at gdigliee Diemigity ot 19% derpiminatest and hebmq{uehﬁlsblncr@asmg the relative
h“"ﬁa'@t%'ﬁ‘g%tgb%?odr%. rp]%g aTrh‘?ghf% I 8{ ?cﬁtals?%'hi;e Heh% relafive
hummwefﬁt 90 ednpizshand taakmg the samplmgmtme@wmafter 90 minutes for a

va%lﬁf Elﬁé;{elbéf{igé @E@fyé% tlgé@%rq?l%w&éhtﬁgrfepr 1 @‘ﬂgto%e equilibrium
relamhwmty n trihydrate according to the i nvention has

gr 2;’@% Jﬁé‘?&ﬁ'{t oF’QH%ﬁ@i lin (_t)rﬁ'@grétgggg/&d%as e Vglﬁ{OEAﬁaS a free water
coaigot bsbthamﬂ t@wha Y, weabuned dit g equlIlBMaeldtlm huamidity of 30% and at
o PR g1 2006, RS Tk Br AL BT BRSEorang o e
inveotierehas a frag water donenblesethan ChO@ it £, trinare p@ef@ﬂabm le€§ than 0.05

f 3
BT AL THD T, SE B R or 2
°C ahtmete ds hd spedific Upper nit fadiooirde mgzt&rcnohtwt I Thedfrdd WatenBdhtent
PS4 b o BT Bt rg@“a&saze@ﬁn@wrg@aﬁwmy
of Qﬁ%(ﬁmdmtmtameerauﬂmf RsP@g cryst aI l'i ne povvder and
. wbodi

e ST T R—
trilydisthey bir artyss uiteble dornt) dori inglaace ifhrtee forat efrcrgstaliirenpoviader loe §fanules
o 08ty OGRSl 77100y SRS, e
prc@qui ddcbrdingriortbé drviexorhis myitetll;neoém&ﬂéﬂahamlﬁhw{tata powder havmg a

o TP E offbsd el ot 1 i bl et e B ety o psterably

less diman 0. ﬁ@wt P4, |msu%deét@nedfaiuylbrmnlmeretatmei uumm& of 30% and at a

ri hydrate contains at least 90 w. %
te'gﬂi g?éa Tjéé% | east 95 wt.% nore preferably at | east

98 Wtwnl%@ﬁndﬁreboiod itthdt ke product of amoxicillin trihydrate may still contain
some impurities. Preferably, the product of amoxicillin trihydrate contains at least 90
wt.%, preferably at least 95 wt.%, more preferably at least 98 wt.% of amoxicillin
trihydrate. These weight percentages are given relative to the weight of the product.
Preferably, the product of amoxicillin trinydrate according to the invention is free of
auxiliaries.

As used herein crystalline amoxicillin trihydrate powder refers in particular to a
product consisting mainly of crystals of amoxicillin trinydrate. I will be understood that
crystals do not refer to aggregates formed by the build-up of crystals, for instance with
the aid of a binding agent like water or starch paste, or mechanical force like roller
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trihydrate. These wei ght percentages are given

relative to the weight of the product. Preferably,
woheo4pszdaict of anoxicillin trihydrate accordi RQTE®2G0RE03031

invention is free of 30 auxiliaries. As used herein

crystalline anoxicillin trihgdrate powder refers in

particular to a product consisting mainly of crystals

of amoxicillin trihydrate. It will be understood that

crystals do not refer to aggregates fornmed by the

buil d-up of crystals, for instance with the aid of a
compactingr @ykugion.iScenananietended formetdn pbaggeegaies may occur during

oS AL IR e B AR IR By g

micernsaopg Replied drenmbgaficadibn @f gcﬂ @g @ts&&ermermn eprodliet cavgsisting
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orei Ryl o8 LR ke pEaEbeLies Tt e Peterably atfes

98 ed.ApITheka gemén@gbeaam b& QetstmAfedrugsiigad sorpbinatiarxafcdid jki dleving

and plfeéf ftiGeooB AR Adbiriis sfivaniege a9 ysing anchipine Al
JetZDOWS-Ngir jad sizvp rdefneg abhijutatat Heas Pa f88a vhmple ﬂé@ﬁfbf "IO 0.
rcent ages .can be determ negrﬂlﬂihﬂ a conbi n t1.on

Op§9ql lgps pé(\ﬁ Adva oaﬂy catie a sample ﬂ;tsald fractlon of 5

mgs slesaengmg:*.h@da/raﬁrte@gemmg iaar dropsl oﬂpﬁraﬂmlmmmsw&%w\ a
Jet et sieve, duri &1 m nute at 1200

r
surf%:efa(g?a gf Ir%mv\%"‘{qﬂ%n%f‘ magngficatien M cr oscopy

i s ad\mavé agwﬂﬁaba th-‘a’itltﬂd &oxeiflin bbi’hyicﬁiéﬁb l’p@\nﬂeﬁﬁhﬁp s8Il &ntain some
Sus

S SRR, (o BGGE 45 ARt [ATGarS STans o astS0gH %.

preaerasly it R@Et 95 WAV nodd rkferably akshstios m%aoﬁaﬁdsmém.ﬁ QHHy@f?ate
40x. It will be understood noxi ci |

Th‘Fsﬁ ‘H%'Ptacleé‘:%%ﬁfé”rarﬁﬂi)’e§tr ‘?'F‘i've‘ct@ﬁ%‘é‘u"‘f?'% fethe; ‘%%33‘1‘“"1‘% @@/"der

Prdferabl! @elcyystdlive ahedsimih triHydri® powdkt ddtokdihdhthativention is free
talns at least 90 wt.% 15 preferably at |east 95

°f%lqk%‘e§mre preferably at |east 98 wt.% of anoxicillin

tri h4lpefisired dBSEmMBRI, !Hétpr@@u&@ﬂbﬁﬁﬁ(ﬁ:illﬂflﬁh@dr‘éférhccordmg to the
relatjve to the wei ht of the cr

al | i
inventionepamh? ateriastiwiyl mare than GRe: ataratimore fhag HAHC0% preferably

MoRNERTD. ‘ﬂﬁ%%f@l*abg' rhéretthgh bNBepiefétably ndre @8an @0, preferably more
auxiliaries preferred enbodi nent, the roduct of

thag ield. d?f?fP"aF?'ytrFPrWB?%Péoa'@EEﬁaéPﬁ yaey GoRientsey el%‘i‘\‘/é"r‘\tﬁg%ﬁvs as

proPagied o‘F\@TeQJm@@éllllN h‘tl’?{dl%fte g ot i pairdY &5mp§fr&f & e?félsé’er extent,
nore than 0,07, er ab nore than 10, preferably

whilg,the ampuat of freg Wﬁieéfsahélﬂﬂvyf Thsreis fI‘Pa?PQ‘?'f@dOW?frlkﬂ?"éfPéﬁleyNatef
actiViRy.8n pFt@be, Qh@ﬁlatéﬂaﬁnﬁﬂﬁm YerBraRy b&RRs thad.7 |fBan§t%§§@| less

wat er contents are advant ageous as ropertles of

thap Qefkifen instance lephihandt® althaugivihis igpet n@@esgarw ﬁﬁas%hertem these
valGed REFE6 tHRIWERF activity at 25 °C.

A preferred method for determining the water activity of 2 sample is to bring a
quantity of the sample in a closed chamber having a relatively small volume, measuring
the relative humidity as a function of time uniil the relative humidity has become
constant (for instance after 30 minutes), the latter being the equilibrium relative humidity
for that sample. Preferably, a Novasina TH200 Thermoconstanter is used, of which the
sample holder has a volume of 12 ml and which is filled with 3 g. of samble.
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while the anmount of free water is still low There is

no specific lower Iimt for the water 25 activity. In
wonremoszw?2 the water activity will generally becra&es04/003031

than 0.7, for instance less than 0.6, for instance

| ess than 0.5, although thisbts not necessary. As used

herein these values refer to the water activity at 25

C. A preferred method for determ ning the water

activity of a sanple is to bring a quantity of the

sanple in a closed chanber having a rel atively small

vol dfie diofagdslr aiegknosn waye ferdndicating s paridietsjzeadistabution, dso

I gy y . . i di '.
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Thel dstandislsg arerknodB0Ovaysdbrindicainot apaiiele\sieudistfioutionhds, referring to

, ' ' h lo, % tals has.
et e Yo B gi B Y8l 1 e o oL Bhslin
sma!lesdhgreéaid valdet Bheads, dvalsaogerved tonas basage griame-based grain size.
LS5 e R AL 1S B B 8. B ORI e paris
hapaphiticlessizd srealamihdresaid taloe. sapeferaddigay for petshainieyldwayid ds is
oo AT SR o B b R A AR
deteppiaingtdisaricdds, isTh dMailEbn padicld sizea 2808 Covistainalls fioar Malvern

di cati i.cl ' di st 1t J d50 ref '

ol SRR VBRI i 57 BRI 41 i 3 S SES M o
14.80 nirheA palytisperase dnalysia niddel imaly adsatagsowsly iey ugddan sai d

vol Irel i it Sud el iglele BRud 2P Eing t thgmventin
prefdrably albs @nfitoredser] qaa Mhiedhvendion thesefore dlbaprdlitieearystaiinfe
amp R UB i onPEE Ferprobbi et fioh et heand S Plerably
high&Stfkn 90 fuhf, #6dre PrefeRibR/ IRGIR tlark! SO Nih, Mary gfé’feﬁéﬁlgi HAGFRA than 35

A suitable apparatus for determning dl10 and d50 is a
pmpEioveprgferably inigher $1ancf0 maothare doraPPRAYICCURPES imitéentae dso. The

I . e . .
ol b s ARDAET W A Ay BEISSIBS b, o
insfaoby tHiss piears E0ymal Yise srystatiet powgenaemrdiag othelivenéon preferably
B I )
prefdtabi¢ Afper thah-8 Jrthm!oré/@@tér@awg;%emha rROTHYreY KteSpecific

crystalline anoxicillin tri rate powder, preferably
upm&mﬁdoratha@bo ofthacytalinerpawdedagirdips & KiedBYsntion; Hieedo of the
B By SRR I BE M BRIt oDag e

hi ghetstallingramoxielin Titydeate sowders prayitis ebtaiped by brapating grsolution
co%ﬂ%i@&sso-mfd amoxicillin, crystallizing the amoxicillin from said solution to form
crystals, separating the crystals from said solution, and drying the separated crystals. As
used herein the term crystalline powder includes, but is not limited to, the dried product
obtained and/or obtainable by this process.

It was found that preparing crystalline powder having decreased free water

content for a given equilibrium relative humidity preferably includes carrying out the
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d50 of the crystalline powder according to the

invention may be |less than 150 gm for instance |ess
woOhem/02862gm The crystalline powder accordi ngPCO/EPR®4/003031

invention preferably has increased d10, preferably

hi gher than 3 m preferably #gher than 5 m nore

preferably higher than 8 m nore preferably higher

than 10 m There is no specific 25 upper |limt for the

d10 of the crystalline powder according to the

i nvention, The dl10 of the stalline powder
PregessriaPAgicylar theecrystelizing, @ﬁpﬂfﬁyn% and dadng, lvadesgucraonditions that
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coh o%nc?lllr? ﬁtthé aﬁ?é&% sto?ﬁloh Q)? ugi% a%{u%g V\%%olutlon

a| ne or obtal ha roc
hawa@h@htnwty Euéb@rwrﬁ‘@rr@dmnd{hmwem@wdmecmaremgfter
dec e 1 1ibrium
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' d.d
R e e
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dryi%ﬂq(l&rhaﬂn%gr i f:féa%r{ls?odbg Eé{lﬁé\?eto! Bc}iz%gpsgﬁlg% Bﬁﬁgbgtion éansport for

' ude crys on cond
instanos |poelurha1mc trangppdradithe arhaticillin yrittyaldte freen fheaephiation step to the

' ' I i.ze, This,. f
o 404 90l BT AR g L g
decressalefitve paiticle, sizee IlBtngvtbisynsth/pr@MErew thatinvemtionnd by varying
B B SR EpE ABp 50 b an e
reokucmcfremfrwdtlcrh@alde taombs asvidedlescri bed hereinafter. The
f [ . f t

op T e r PR e RS ase PR 2B5Rre "l Pitperins

crystaflioe aMexicdlir mgydmmmnh dedésraiqwgrosemfm?prﬁsh?gr:] arystailizing amoxicillin
achi ur i ent r o

i BRERGE o bl SR e B8R i Sk dpinaspe
semd_iteémadl\;db?/ wdmreﬂ? ;Ize mféafbredfmb‘y%tri orys‘caéﬂritrgn €€parating and/or

\ - n i : "
eyl Rechrical S Rt 6 oh Bt Bt et oY Eling pagoer hes a

dsomﬁblghartthant1Dé}mnﬁéférabﬂﬂﬁlghérﬂﬁélﬂﬂo@npwméférdblyﬂﬂémrtﬁan 30
i Ci I lin tr| ydrate fromthe separation step

i ) RGN el W, Hhais B aielol PiSeT ST oK, T heas i no
spdcﬁi@a.ﬁobel* FmifFf tl‘i@ééd' Thd Prodsssll Bﬂﬁéﬂabﬁhh@ c%téﬁlgﬁfge §§|§arﬁtfmg

article size. Using this I nsi g rovi
anc{/ J

'Pgo'"ﬁa&fﬂi 'Waﬂl-"@rtiﬁ ‘Fﬂj“eq et Ynsien é‘r‘ﬁl’b%ﬂndﬁ@ﬂéé@ ddn ef the

reséifihg bARKEIRE dofyaBPlsGedsanki 18l AH, 6IASIEAGIELS 805 10

undesi'red reduction o part e sl ze can be avol ed
Preferably, the process, preferably the crystallizing, separating and/or drying, is carried
out under such conditions that the dried crystals have a dy, of higher than 3 um,
preferably higher than 5 um, more preferably higher than 8 um, more preferably higher
than 10 um. There is no specific upper limit for ds. The process, preferably the
crystallizing, separating and/or. drying, may be carried out under such conditions that do

of the resulting crystalline powder is less than 50 pm.
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In view of the above, the invention also provides a

process for preparing crystalline anoxicillin
wonrbdadzat e powder, said process conprising: PCT/EP2004/003031
crystallizing amoxicillin 20 trihydrate froma

solution; separating the cry§tals from said sol ution;
drying the separated crystals; wherein the process,
preferably the crystallizing, separating and/or

drying, is carried out under such conditions that the
resulting crystalline powder has a d50 of higher than
10 MYe faubd dhafiorystals gﬁ@ﬂowwn trityydrgte rlr@mg dlecfeased frye water -

cofteBfYRby bRAAtaB be’Bbt @Léﬁﬁpﬁ}dhj‘m@ her Q%QQ&“C&%'@OS described

nor e preferabyh| 'S no
heegiedler.i ¢ upper I|mt for the d50. The process,

preb@éf@l@ tarb?oé\ersﬁ'%rgjrééaﬂbg sﬁtﬁ% %bﬁgllllngﬁiﬁy@%tgﬁowder

ylng y or 1 ns nce ried out un
acmﬁag @ th@gn\teﬁmdsomoﬁsasrmeparmmoxugmo by séaxdting Seamino-

peﬂ@iﬂgﬁé aéf‘rlﬁ olr %%%lt%%@ofl\%/&)h ra—leré%b%@ﬁ ?I)}Cﬁ%sin ta.at%/%teltpf%rm in

e pr oc
thegprgsanei|df 2h egzyroe ramabilizeg mmi/camed;rfprmgg ansaqoaoud sdution

cotihpl U B8Rl bl CR Sclflon Sftibg i YRe Sk g
crygiajlizing tles @mekleﬂlmtihlyydnaigrm@m $dnd|aq8egma salmtion. pr ef er abl y

hi

f I()?B%{%@E)Qﬁ{ehegs%g}é\égigﬁ{ \ﬁ%lf:@ ?I%B? &fé n'tﬁ?%&gﬁ Fryﬁfﬁ@zed is an
aquespiasalution Anysuitabldragueoys srm.}tldmenayabe ueed. Bufitabledeueous
solBR 16N 4 b WiRFeif b wfnt Bfoh SRkt o8 SRR bifeen
10CPCQ' BEPZOO&DQ@’étﬁBény bEtwééen f10an 0 dritbd0 c2(; prefbbf between 100 : 0
ancggi?]’i(lle ngt r!ei’epabé% %%%r%r atl 80 b@‘égﬁ%& ggr%fg %H%Lr iie V\%S :0and
99 pteferred process condl tions described herei nafter.

P f . talli :

R, BB 1B B BRI P By
coritaing kess ﬁmrdﬂmwelgbiqumseqﬁardtmg ped X000 ddoi WeI@M PR f am@xicillin
oL SR8 st yBEler B nduf Aol FT, mithigless 100
weighiesisod puﬁtemnrrmrepmraumdsslthmdo Weight paﬁﬁ b&rotein, more

eou t|o cont ai ni ng the

preFer%%@Y E?'%F ‘A’F'&ﬁﬁﬁﬂ% cd'?r U8t i on con?al ni ng

hy deéTbblw me&OILdOn aanh wmcryﬁieaémommg tmmraawmstblnzéu is an

from ueous _sol.u 10 Pre

=adeRb YT Y B P B R B REa e, (et compriiplipn peahixiilin
whethgrsdralok inzaissdhgedeformesflessitaars 0linoIN prefétably Uedsakare0.5 moll,

moBERIIN BeR R bR Bslriattt 3t RSB at i on

wat Ee aque@aslsoluﬁmh fromtwhich @@tame;ﬂcﬂhﬂu%ydﬁht@wc Salize?Dis

er ab bet and 8 pref erabl
prefigkig Folider ]‘ydrchh?ﬂc CUREY ﬁhi%ldy 8% AREPUE GGlution from
whndm&e%ndxuﬁlhn Iﬁik@f:l%ft@%l dryrslixeesneldQbly Gomamhs between 0.9 and 5 mol
of hydrodrochloric acid or chloride per mol amoxicillin (total concentration of amoxicillin,

whether or not in dissolved form), preferably between 0.2 and 3 mol hydrochloric acid or
chloride per mol amoxicillin, more preferably between 0.9 and 1.5 mol hydrochloric acid
or chloride per mol amoxicillin. The aqueous solution from which the amoxicillin is
crystallized preferably contains more than 1.0 mol of hydrochloric acid or chloride per
mol of amoxicilin.
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15 99:1. Preferably, the solution fromwhich the

anoxicillin trihydrate is crystallized contains |ess
woOhem/ 088462 wei ght parts of protein per 1.000. 008cwargivy/003031

parts of amoxicillin (total concentration of

anoxicillin, whether or not 48a di ssol ved form,

preferably |less 100 weight parts of protein, nore

preferably | ess than 50 wei ght parts of protein, nore

20 preferably | ess than 35 wei ght parts of protein.

Preferably, the solution fromwhich the anmoxicillin

tri iRyefeeably, the amexdcilinliydate & aystalizriebos madquebensolution at a

' AN AN raty ,

PHI YRty SPY ity BORERR S PR Prib P o progess comrises
crygizdizmio\asebailimjrinytirste femtthang@=dsrmplution ipe éfs st preferably ai 2

I [ /] f Lyl th 0.4 .
o B S L SRS 1 £3808068 o e
thaaqo dwfisisdeptpreierdlpbetweec B ande, arafziably batnedn 4 Byshaad, e
[ lized, ..is . f bly,. | ut i t ai ni
PR bS5t e TR G ot o
tenﬁpanau,!re/\bf: hehwedres abmext @il °Ci preg@r'gblycsbgeaffé@ri /lso amc%/sm et | rhaed
r ra cqnt aj hs,between 0.9 an ml o A
P ?/%E’@&e@\é%lnoﬁ%ndag$o€'or chloride per nol anoxicillin
(t og hé sclluﬁmrgfndf)mamhiﬂntmfan@dkmg:imtrgwlyit‘jmte isvdgﬁgtélﬁzeg%aﬁﬁf prepared
. in dissol ved_for refera etween 0.9 and .3 no
in 4 s ERE AT TR P Bisg B Goa B gl T My be
premsa_regl m/rcem:]mg gmbsitiearhydrde an p_iolslsi_blmﬂo%wbrr@@mm trihydrate to
aci.d or,.chlori de per ampxicillin. e agueous ,
2 sBlich 81 1 PURRAeoR PR & ircRieer B ditn tEygr2ft s aisg possiole
to mep%mramiémxeowgmpeasiﬁﬁwlfdrh?ﬁg &Fy@t_al@&l:f_ahﬁo%v%ﬂﬁ frbREd B situ in
aci.d or chlori r. 0 xicilin. WO L
= B g st e e Toion ) oy oot By Ayt said
suspenion.i I a procesdfor tivd grepsraBitry 6t ambxkiginie, fheQiocdds PrsferIBy
solution at a 6de of beltvveennf.and 7, Elrgfera.bléb .
COMRRISRE PREPRNQE @NFAUBPYS Bplutpn confaiping dissalved @piexicility gaid aqueous
solationsizfingi an drgoxiailiNicohtdritration bhikes aiee d.6 ebIA, peefafBEAESs than

0538l prietinyy o5t urn i o idte e 8raciefs than .3 mo. The
prosessoprefesdishp carhphsashpropangran dyucdas sblﬁtiérhb&t)rftéihﬁrb Zfﬁsgeweg
etween . an

referably between .4 and 7, ef er abl

am SR 540 SRS b0 PPV PG 2 B G ABER PNEry’ ParTeraBBcbetween
o.5f5arndm.zc. rms@wgggwmosé@mmt mfav batclaeriegt (ﬁﬁmeéwl%uit%bgfv% , ?M’)Gl‘cﬁ:é%ance

T an r preferably between an r)cC,.
by s arbf@ge?rﬁfﬂg'ﬁg')séy\ﬁég'ﬁg 53@&6'0@8 AphieanAreeaus speRsion
corftinify Whistdls b emaxTeiNih &iilydiate tAn Byidr greferaisly ﬁ&d’r@&tﬂbﬂid 488 may be

d(ggy be pre arfgg 10 in any_ suj tﬂ&lge vva%/ The aqueous
2dagg) I B GMOLBheTRFVRE BPs¥6i 2 Ba! Amyerdrpehiericagid per mol
ameXiemAr srefebably bemRler 0@ afd® i dt hiydiioBhlbfié BYiEoat frol Aokigillin, more
Possilgleto add anoxicillin trihydrate to

preferably between 0.9 and 1.5 mol hydrochloric acid per mol amoxicillin. Preferably
more than 1.0 mol of hydrochloric acid is added per mol of amoxicillin. In a preferred
embodiment, the process comprises keeping the (aqueous) solution or (aqueous)
suspension at a pH of less than 1.5, preferably less than 1.2, during a period of less
than 60 minutes, preferably less than 30 minutes, more preferably less than 15 minutes,
more preferably less than 10 minutes, more preferably less than 8 minutes, as this may
improve the purity of the amoxicillin. Preferably, the process comprises mixing the
aqueous solution or aqueous suspension with the acid using a fast rﬁixer, for instance a

static mixer. This can reduce the time during which the aqueous solution or suspension
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a solution, and to effect dissolution of the added
anoxicillin trihydrate. It is also possible to
woRre@Eds6an aqueous suspensi on by form ng cryspararefos/003031
amoxicillin trihydrate in situ in a solution, and
effecting dissolution of thegerystals of amoxicillin
trihydrate in said 15 suspension. In a process for the
preparation of anoxicillin, the process preferably
conprises preparing an agueous sol ution contai ni ng
di ssol ved anoxicillin, said aqueous solution having
is kapt m&h*dwlxmgrpf@mmwbmmmmus egspdrisan rHapbeobitied out at

anf% [?at%h?éo}' ﬁﬁ’e ?Pgﬁ%t n%g éﬁ%ﬁ/ﬂﬁﬁr\ ggsét ﬁ)zrgef rabl,%(pi-l,qﬁhan 5 °C,

forTﬂr&anq&ng:l@maﬂ f e, a’bﬁ ifisteAEPhigResthBh 8BaCH ity imRa@UeQ $an 50
o %plut ontai ni ng. di ssol ved 20 anoxicillin, said
C AqUESt Sﬁtlh%h“"oh ,Pﬁ@feﬁa% g p[;a@ﬁ%@@mgn%@aﬂ@n@g the solution

pri¢i t@fsgﬂla;b*étalﬁﬁﬁd\’qiﬁr@feréblﬁ tSroteds c%&%&‘fl’ltgﬂw%he a\ﬁgeous

anoxi c e carried out I n any sult
solpign ¢andzining éiissagle@emowglll@ns% |a@1uew9e$cémtml Weﬂs‘%%m\n@ having

3 pFNé*'UéMéé?f b end ¢ isd pFe@er@Bly%%HﬁééﬂﬁO 5%@@”2“@5% foﬁf?%%éy B¥assed

stals of amoxicillin'trih
%Wa?ﬂ't?blﬁyflﬂﬁ@aﬁ@f@ﬁbbl adiiter is myd bgwng@d@@e Bide @ahless than 40

umaﬁ%?é}ébl?ﬁesl%%%ggﬁ HIF)?T ‘fsnﬁ%}gbrﬁ lé@ th E 1%%%@%5%%%@5%“/ less

era et wee
thaarﬁmm nol hydrochl oric acid per m)I am)X| cillin, m)re

P AR DRI me S Ehiaakay) Br S Rl R S s

solmmmmhd:reasnng mr?b 1111-(!I ifer lﬂdﬂlﬁ] pyeaddinb addasanmXIr&téricErNadrm
0 e ess conpr.i ses

£ o B allesfRa PERamet Bt BAGHEHS SORlindfby: ke e

propé$saf cheies duhbatch wise, pddifien ab#ged @gstals h@?mhc%teodfl &610G0n is
3 60 era ess

prefhrfafl Eitehy B2l sl oftcanthitfhie Y notes.

rmrAmpxleﬂlmrlabre,feﬂabls'qarémw b reddtiy GSamln’Mpenﬁnﬁﬁ@éatb loy

ur
deryFiosdRal 13 Tipiice 081 &t bary e pa S Bl Wi acylaung
agemt seleg;ebl h‘mm pammyd&)xypﬂsﬂyl gifcing irnsgtivaied foms PERs ipB#sence of an
he aci

£ 5el ine i
enz{fritln R aEpSs HRCE Rndipiat T Bt o rlany 4 cind i Activated
forrh hmpratgmlgjsﬁ ?8 sstertior am édy of%@ﬁy?bmﬁéﬁyl%l YOoihe OSiebte esters

| S e X1 N
ol o e ok T PR ot R e At gsistn aiopy! or

|sopmpyl suferalBipcd esteey, &runstandetdin ethylead @B/cbl i@ mahaiobdused.
i.nsta ce 5 C, for |nst$nce i gher

C . hi h t
An ?Wg%%ﬁt 'EUng c?'é"ﬁé% @‘3@#@9@%’?&‘3&%‘9 @5€4.0r instance
| eSEhet dm‘nyrr@na@oe tAy ehiyﬁ’ie?lhmﬁnd; ﬁﬁ@rotyh@ﬁctﬂfﬂy @ydrolase The
er a t he pr oces
enegB G TBta0ET OF Apae BIEy SlAPENEIIRGS 2PYiareamifgee or
estérhse. [Hr2g@es n@é@mﬁ lls§l§fedfftdrﬁ Qaride ﬁdl@ra%ﬂb@@z%gﬁﬁlc%dr@éhlsms for
exag_wr ﬁl nin ed anoxi Ci bl in, said aqueo
U8R '%‘?C ‘?r%?o FONURT ek hayes heeryiogpd 8? P'E?é’t'%@ﬁn'(w)"m
acymisd aﬂe Bor é)(aﬁﬁ% AveyorbetereRitoMonadMicaligénesT RhaRMJIAN,
Bac%ug sp., C%p?;al%spor/um Escherichia, Flavobacterium, Kluyvera, Mycoplana, -
Protaminobacter, Pseudomonas or Xanthomonas species.
Processes for the preparation of amoxicillin in the presence of an enzyme have
been described in WO-A-9201061, WO-A-9417800, WO-A-9704086, WO-A-9820120, .
EP-A-771357, the contents of which are incorporated by reference.
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through any suitable filter. Preferably, a filter is

used having a pore size of |less than 40 gm
wonefimsztoky | ess than 20 gm preferably | ess tRaWEP2OAN03031

and nore preferably Iess 10 than 5m Anmoxicillin

tri hydrate may advant ageousl-§0be crystallized from

sai d aqueous solution by increasing the pH, for

i nstance by adding a base, for instance NaOH  The

crystallization may be carried out batch w se or

continuously. Wen the process is carried out batch

i sdhe serftion gavdie easigt eutyd eay suitable pid, preteeshly at a pH of
beti@kHE £y 9, refé?édﬂfk?ét\ﬁéérﬁg SAue, %oqg pYefeFe!B between@and75

crystallization i's carrle out ’conti"nuou
Thafgpeiien maymsi carfscepus @&@mwsmﬁ’l@tﬁaﬂﬁe‘we@umﬁmmm% camed out at

a t&nALARs Bﬁﬂétﬁ/}s%ﬁﬁ'a%g%@"’ gFefer%B@ q\é"f\kée e(Z@ %%E)Vﬁt Wog%preferably

i nstance a pen ani ¢
betwesn fdndgi5 %¥yent sel ected from par a- hydroxyphenyl

gl y?hé‘%n‘n‘lecmﬁltﬁo}’rﬁéQG%ap %E'EHSE%IIZ%% d‘%ﬁi%f ﬁcz) hioRD at which the

ueous reaction ne
reapmralslwdmwr@nyyﬂamgat;mlaﬁ emaxicilin magtierdn@@ndobareifscied at a pH

' f
of %&éﬁggb%ﬁsgﬁz%g%Ib%\fegg.é?%ﬁﬁ? Zbﬁ'e esters include
for P'ra’ﬁ@aaiycmelenzmé |saarkgrhzyem ietrsobiliza m@lﬂm‘rler rRY BMitable

carﬁglI v bghpé/njg Fﬁrgﬁe{éblyf ﬂ%é[o B%r %W%ﬁ?%f%?@'% e@i? @plymer

conimr;nnglf@e apeinal gealips. I?mfemblyi,ahé palymes isissiedIsd frbmteﬁginat@ amine,

The
e e TN
careerzgndﬂpmpep‘amhanrtbéraatae _laigsafbaiopl |E¥5tﬂwz2iZn¢62ra£a| W@-A-9704086.
; am dase or er nz

Prigraf rilnop e ey tiied BPnit = B terdy GudEd panan oxchange
chrwhetogmp@am sns, for exanple fungi and bacteri a.

O SRR 8 NS el kBT S50 5 b broceos
pref@raiﬁy lcqapﬁ&e_,s sﬂpb?ﬂﬁ% basddust coﬁaﬂﬂslhb Wet &foxicillin }f<c|3rmed from the
, al,ospor i scher i acterju uyver a,
oG8 SREMe Sereratingan e ereECERa R ImE R feeenzyme may
be délnemomtlmnigSawp?ﬁabls mdhed; éasiastahos by DSIng IgeRRY aF b @Brekh that

n e

¢

s nBR8Hesbls P thaitt 656 55 B o ARG RS, Kiplosety g penduct

sepW@idd BBRAARR dnmobifzedt ehzdBE Contdies I@Q@tr%htﬂm@ﬁ/elgm'#éﬁs ¥ Brotein
r at.e fier enc

per S SRR Bt st T MR NS aBlerany s 08 veiahtipeds gtiprotein,

momtpraﬂeyatﬂwietsamaa Mel@ﬂitqfaﬂfs@bbyot@h moRdbRferabg e eRam3s

f er abl and f er abl
weigigits 7 bt P § 0BG DHE ik pafih of i el e Giiacably

achiengd Byiapplbing dnedre: étsUﬁn@enﬂmeMBﬁ'h@éhP& 8 3bFricPth é%‘id &paration
et ween and 40 (r)C, preferably

of SB@E \ﬁg‘gwr %t ﬁo %{51 Cl] émomgplg,l tﬂpgqrétfeaﬂ'}ﬂ? embodiment has the

advantage that the final amoxicillin trihydrate obtained contains less than 200 weight -

parts of protein per 1.000.000 weight parts of the amoxicillin, preferably less 100 weight
parts of protein, more preferably less than 50 weight parts of protein, more preferably
less than 35 weight parts of protein per 1.000.000 weight paris of amoxicillin. The
product separated from the immobilized enzyme may be an aqueous solution containing
amoxicillin in dissolved form. The product separated from the immobilized enzyme may
also be a wet cake. The separated product is preferably an aqueous suépension
comprising amoxicillin trihydrate crystals. Preferably, the process comprises dissolving
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5 between 0 and 15 (r)C. The anoxicillin formed may be

crystallized under the conditions at which the
woeemosze2i s carried out. Crystallization of PCI/EP2004/003031

amoxicillin may for instance be effected at a pH of

between 5 and 8, preferably Hddtween 5.5 and 7.5.

Preferably, the enzyne is an enzyne i mobilized on a

carrier. Any suitable 10 carrier may be used.

Preferably, the carrier conprises a gelling agent and

| ymer containing free am no groups. Preferably,

Sawr%ﬂw'wwmyp@at% @ﬂyg@[gﬁéé fermoan atiggaustssludion entaining dissalved
anfeRtidigsan, pectin, or polyethylene imne. Preferably,

the _gelling agent is gelatin. This carrier and the

pr edaradtvesHon ﬁ@@é@ﬂieai@cl?ye@ﬂmeBmwﬂlqﬂllEPmm@@pmrmwmable
by Y2 AroRd Q4088 nd: ot émﬂl@nlﬁ bilization, the isolated

enzyme Is preterably puri d usi ng i on exchange 15

chr dhatbefush hwor@hgfoetham\fpntmm eareadyanbadesusip bensgdior the
prép%ﬁh'dfé%aﬂﬂa@euﬁ@él cbﬁl psiff)fl the process preferably

rises separat roduct conprising the

anmoXhgipreduet Ol’cﬂmmbllflm trﬂmydlt@m ammmt)g ltd Hednesmtipmean Sai d

ad\fa?%e%hélg%e%lx%@%tﬁ[)R%H‘ncaceéfﬁ]camg %?@D %g%lh%e% eg\ﬁé with a

arried out "usin
seqqmgtmﬁu‘eamtlgalym@u@e agant miar pmdectrcrf emdxitiiln Zidydrateicording to

thegﬁvéﬁﬁ@p ?n k& .ﬂé?&d@%(;ﬂ@@é | étherévglg% @m@?bﬁ\g%/e prem%rglbly between

the pro
0 ahdﬂﬁbvtl%zwefeemly between Dainds30 wis%, trivas p2Bérakly ibgtwednad hisd 20

i f the .
o OB MoSh1608; PRUEHIL oy B s ot v

cryptatine pawdenancethp mefibaris| yhé pecmmhamarﬁ@ammh gihydese tan R

B 5 Pl BB BIERL 538 b i B350 o8, ne
we@hi @atio srrmxe:illm adtdvladic @ud pefedblyybetpbativagn an #1z1a7e,

robYA5) Sl | R 2 90, Bt 1,823 ot s

areantmiated fqutha amHyylmuatamox'Hmumamfrbladulmta imagid ¥dreth. Therefore, the

mv@rgl;égl% g ttgl %lﬁl‘)e( ufég ggt?mgﬁ}) Xllb\gla lﬁléc!?c%ﬁ% rclorgégs{nggt; B’yxmg the
progucitof amopieillinlrib@iaeGRcoveirghto thairiventidn witea@uxies ahbioRa

soclp 8B APulE0] <H3 A18h e ko Al St s it prsing
(i) the pfc&iuabbfyalﬂ@adnmmwdiiate B gglebrdirey fogh® nventnedrd (R4

00 t The product
sec%hc? gﬁ%?%a&ey vaelrarg%Bg lwuq%ﬁﬁl&wybw"ﬁgﬁ bepan )
aq u@@a sesmidjrbhanmacamtalyfudnge agﬁﬂfx clivlibhiB acid ifl sl @f a salt,

T S e L RNV G

is /psratﬁﬁlralbbyn@rfoﬂﬂtt@ﬁc@bé USHE filfdre, Ndrg OdetsS ldi%!htegrants wetting
coef XA, DS oG i e Bl o s ar
lact&¥eT /skerelidy} bedARe, catcilil carbonate, mannitol, microcrystalline cellulos,
polysorbate, sodium lauryl sulphate, carboymethylcelluslose Na, Sodiunﬁ alginate,
magnesium sterarate, silicon dioxid, talc.

In an embodiment, the mixture contains between 0 and 50 wt.%, preferably
between 0 and 40 wt.%, preferably between 0 and 30 wt.%, more preferably between 0
and 20 wi.%, preferably more than 1 wt.% of auxiliaries. These weight percentages are
given relative to the sum weight of the amoxicillin trihydrate and the auxiliaries,
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said anoxicillin trihydrate crystals to form an

aqueous sol ution containing dissolved anoxicillin.
woheosioswent i on al so relates to crystalline anoRCTiEPRI0/003031

tri hydrate powder obtainable by the process according

to the invention. 5 The prodd@t according to the

i nvention can advantageously be used for the

preparati on of a pharmaceutical conposition. The

product of anmoxicillin trihydrate according to the

i nvention can advantageously be m xed wth

phaFigfeeally thamejohi catispnadiiclimugialvilanic esidas bétweeni t haad 15:1,

pré%g&%eﬂp@éﬁ?%ﬂh J%ail Eyef%bb/gfe%\g@%‘gﬁi @F?% P rﬁ%é%ﬁegcwt ratios

anoxi‘ciITin Tri rat &€, acco
argceaiciged T@Téh@ﬁniwdwsmm@mlw ehd betvvieezicOn anid T&0n.wt .
pre . o tmee
g R A e e
US@? tof §llinp b\capsule farpharmacsutiesl mxfseaﬁox instzace egyelatiekabpyde.

he,.
BSOS P e
thefioyentionst amepsuie c«mtmenhgvthe hﬂlxium/adcardmg fadhd invensial. tThe product
. f. t he .15 ight ..
=osel i PR of P ROHT 8ol T s R il g o =
capzetane eny s;mamfwa;tsr I"{h, mvepmzﬁ ?Iﬁhlelat@lb\m@ Oseoflthe mﬁct)d uct
_ era ween a e Wei
acckiy (e of B S acorBias (e e i iPeiarpapsuie.
andTbé avahtionediso provides @ prodads cbhgirieihgrcempidiging the product
scdsPYRRIA 8 ot FL APk g A B3R oo
proﬂucmgadnabgsoetbmoduhtmgTHemdﬂi}ﬂeat;ﬁdam?dMS Wa&ﬂoﬁh&bbdz@bé gfanules
or., a ce i ve .age
or Bt T8 i EnEST SRorias TSR Ies 2s s epEPHITS e rouet

acqordm@mitheﬁnv@ﬁﬂm i doiﬂﬂnesls‘euhdnﬁm at orpENYIle) thaGRiILEd BE:drding to
nvention a second pharmaceutically

theé'?: elnb%n g'gceompreﬁegﬁg%’? wi thout auxiliaries. As a. second
phaTlnmmeelmtiomedlécyreMés toea pigeass for lbeapaking granatesd cdafﬂpﬁ&iﬁg

recifib e b aial houndl fectidy © e Sanloh o S siiumsording to the
mvenjwon] oraroneﬂi/ lmi:y)t nfbﬂfatl?m&ﬁthmglllbﬁemﬁdor{ d $doh8 ,phdfrb(aceutlcally

i nt egr an nts i nders
active APl £ OTel BRI PP ROMRRE B, =3 masdegompacts o

produbd graauleesT W@anul%bmaceéh@y@méntamwé Qevé%ﬂlocddtﬁ'lh a
car,bo crocrystalline cellu

dosK B FaBFIsci2 Tuaar i THR /TSN pRAreAtes & BejHEs abigable by tis

procassl usl ose Na, Sodium al gi nate, magnesium sterarate,
Si IJEcon di_oxi 30 In an_enbodi.ment, the m xture

o RSB elt o6tk a 2o SSoiot PrePRHNG.BIapulen ceatpaiping mixing

the anéta@awora(mg v itenahtion Betheanitle absbrdilg Y8 th¥inv8Mi6n with a
ween 0. and 20 w %Wgreferabl nmor e

oindihd ST b GANCLBRIY fos SSace hIae SRS K ngompisiaringeluic

conigakting the crystals whilst moist or dry; granulating the compacts obtained through, a
sieve. The invention also relates to granules obtainable by this process.’

The invention also relates to a process comprising forming a paste from the
crystalline powder according to the invention or from the mixiure according the _ .
invention; kneading the paste at a temperature of 10 °C to 80 °C; extruding the paste in
a double-screwed extruder, and, if desired, drying the granules obtained. The invention

also relates to granules obtainable by this process.



10

15

20

25

30

given relative to the sumwei ght of the anoxicillin

trihydrate and the auxiliaries. WO 2004/ 082662
wWOCT4ERA604/ 003031 -12 Preferably the wei ght PariE®@2004/003031

amoxicillin : clavulanic acid is between 1:1 and 15:1,

preferably between 2:1 and 1431, preferably between

4:1 and 8:1. These weight ratios are calculated for

t he anhydrous anoxicillin and clavul anate in acid
form The product or the m xture according to the
i nvention can advantageously be 5 used for filling a

capdiednyestionaige neletes te 8 froagse comprising sompoessimg the granules
ac%ﬁﬁ?'t&%éuﬂ@éﬁbﬁ Lﬁusna@qﬁ %l)ﬂuré@ﬂhé@xl%q%égﬂd@k%or di ng

relafes to a caps nt ai ni
phamnaceqicslly vekve; agenbino mewpﬁwletscaim mvanilqm dlberataizt o @bleis

obt%ﬁfa% d i nvention. The product according to
the \)gn“;%%é%érg the m xture according to the

i nv&iie kisa foung that the dhysited peopectimssailceystatirenymaeidilia ity drate
pox)()@é( Ty .h-lg, &}éﬁlg %‘A@%ﬂ{“&é&f es to the use of the

dict 10 R cor Mvention or the mixture
accb‘r diprejerred ¢hbodimeein theoambxdcillihitlithidnge posdpsadc@rding fethe

RN B8y P BRSBTS RS B Dpurer g
acqmﬂmg &thlsn@mbbofmne(inuerglosmdmr|E|i_1ﬁrng/eddlowop%memtwgmﬂtst ®aving to
t e conpr.esse cts
o SO W RIBLERS SRS ol BN ER B B o
aggregatiane ha$ gsod mlg{raurmﬂee’sew gobdstabilisy @ftd’@hlg&ld@omlen rate. If it
woRB I ED <E31safP S Ris  ine 2nielinecPSites Flpiagetase sg s Granulaton,
compactationg agglomeatipn esa;@g&eﬁaﬂdﬁ amti¢hd lmeeappmng #hewR processes is
roce or ar.i.n
facflfaltgér 8§e| oothg frg%rav%%ﬁ% Bro&% aqf Fh%g‘?f [}}Bg lpoggglb@qﬂo%ng to this
asptest ofrthe umreeinjn MbreU|Vet‘ 1) lﬁcmbﬁédaq?@ﬁmj ch d”ngstélﬂné Gwder can be
ti.on on UXI iaries
rea el o B ey TR pE RS rol Pt Seiamin St pesasaing to
USP@4, eetiumhipaaber ot 8). Preferably, obteagystallimngoviddriag & Bdﬂ@densnty

riofi TRabaR b SRS GUraRE Y 0.6 Bt Hfe arcTarhitaalir tan 0.65

glmha"r'l‘ns furthesinmeovlisshe flbwtprdpértlé'dﬁ dMdrecv@ntaroifcidased bak AeRsity is
roce e invention

b T
acha By ot By Sl PRveaBYy b reu s S B8RSin yplime, B instance a
capsoln?p'rr?srerig nmmm upper firhe f@fthéigalksdetﬁhemf Erﬂmbrumm &l?rish? may be
0] ur or n (0] e I nventl on
les%\fhtaﬁrbé %‘?' '{9[ Fagﬁgﬁsst % ? ng agent for instance
bei Inga jphlefes@d\ertbddiment/ e r@stalivge powiddrdiccoraitigta ¢hd ifdention has

a e SV b it ian o ltighreterebivbir g e sy oher

tham GIBag/Bﬂ; Aroingreased ﬁ@p@@ﬂéﬁéﬁ@bﬁ@rdﬂ&s&ﬁﬁ ﬂo@bﬂfp@ﬂ%s MbR®Rver, an

tion alsq rel testoa rocess conprising formng
mcrga eégttagp?q @?Hsffhés advantageous ag more products may be Tged into a certain
volume, for instance a capsule. There is no specific upper limit for the tapped density.
The tapped density may be less than 1.2 g/ml, for instance less than 1.1 g/ml, for
instance less than 1.0 g/ml. The tapped density is preferably determined according to
USP 24, method Il, (page 1914).

In a preferred embodiment, the crystalline powder according fo the invention has

a bulk densitity and tapped density such that the ratio dyd, is less than 1.7, preferably
less than 1.6, preferably less than 1.5, preferably less than 1.45, wherein d; = tapped

density and d;, = bulk density. This results in improved flow ability. There is no specific
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30 crystalline powder according to the invention or

fromthe m xture according the invention; kneading
woheo4paziee at a tenperature of 10 Cto 80 C; eRCTAER009/003031

the paste in a double-screwed extruder, and, if

desired, drying the granul es1dbt ai ned. The invention

al so relates to granul es obtainable by this process.

WO 2004/ 082662 PCT/ EP2004/ 003031 -13 The invention

also relates to a process conprising conpressing the

granul es according to the invention, optionally in
lowgrjienififer the ratiosdsdlh- | Tingrrpkia déchanay baihigphihea i, fardhdtynce higher
thadct jve agent to prepare tablets. The invention also

relates to tablets obtainable by this process. 5 W

al s& £ eEieTechambedimeph {isi outtaliine pewtieraccofding iesthalinviengion has

i Ciol Li e tri .. hproved. as
= A ) ARl oI BF B0 18 L TR 1 % orre
lesgifinn t6I preferably legslthand . paweferakiy ess thamgl .46 THiecrystalline powder
' ' . A [ higher than 0.45.9/m .
nos PR Bt BB Eict L uPFaR e W FLedu T Thpre iPedpascitc upper
limig éqydine radip di/bhe Thavativt dyoip regrsbe Inphatreh fiJ06WWop irepeicki fRgher than
wi t hout having to 10 be subjected to processes such as

“‘granul ati on, conpactation, aggloneration or
agglnegyprefared dralsodijoent, thel owstaline pewtiéregco@dto the invention has

i ah., di ' te. 1f it I
= b3l B BSu Rk 8 Rohfcisitiion gy A8 defes bv
((diprdplier'$@@% saulehs thanlo&s) wreferably Iesﬁ mr?aeﬂl%tm@r@, premierably less than
. an. or reqat. i and the Like, in
T L e TR WL
confipressikility jreteii Bse edmprissibifitydiddy inag faraviaice ROIGEREH tASh 10%.
I.nventl on.

to [ aspect .of th Moy eover, an i
oM Bl AERTFRYRS PoUFSLRYTY T owtdanabliy. bk depsity andlor
tappett dermity areferably dlava agincesastidza,. The bul k density is
re determ n accordi ng t USP 24, nmethod 1, ]
(e 368 by el o o octiaiing Tioriosd G pragertes
in partioulak treberigh BME db??ﬂiyearndtdraﬁgI’Dtafﬁe@gilﬁhsitﬁlpééﬁf 3 aﬁﬂa}heg b c
. n.Q. . mor ref.erably higher than O.
Se'%#'ﬁg %%r?sgawlpq,ﬁ%pariaﬂﬁ? 80@9%%”9 ?Wﬂ}ltﬁ%ger ties.
I\/brIéme:‘Qulnld_nhétfmémiagd:r;l@ﬂéllg'\eiﬁdﬁgdiér)htal/iﬁg %ﬂp@?&é'ﬂb@%&b&ties, in
r alline.po r y_be into a certajn ]
parfiydiiRH Qs bR FHBT woPapiad dénsitheretrabiy pouges Frmying out
the pp:me:ss,lith phnﬁicmla% th"g h@;sﬁlizkr%gj eBaparaling Ehﬁildﬂliﬂgk uﬁa&s%@ cBRYitions
thafie AHET nbieRhen rded einsstiarirle sEnG RN GTpRSed dho andior
dy.powder according to the invention has a tapped
density.hiagher than 0.6 g/ M, preferably higher than
o Towad gl ot B 1 B rorkirvaiah hevido g increased Sz, the
extdnhof masieahidahpRedt, derifstabice AWMy 69stalitatidnD¥egiraRST i drying
ped density is advant ageous

o R e e BB ISRl

- mechanical forces, for instance during drying and/or separating or transport of the

crystals, the bulk density and tapped density are surprisingly found to increase
compared to the situation where there is no mechanical impact. However, if the
mechanical forces are too high, the bulk density and tapped density are found to
decrease. Mechanical impact during separating can for instance be achieved during
centrifuging. Mechanical impact during drying can for instance be achieved by using a
contact dryer, for instance a Vrieco-Nauta contact dryer, or a flash dryer. Mechanical

impact can also be achieved by applying pneumatic transport, for instance pheumatic
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vol une, for instance a capsule. There is no specific

upper Iimt for the tapped density. The tapped
wdensiosyweray be | ess than 1.2 g/m, for instaneeT/Ees®4/003031

than 1.1 g/m, for instance less than 1.0 g/m . The

tapped density is preferabl y-18eterm ned according to

30 USP 24, nethod II, (page 1914). .. In a preferred

enbodi ment, the crystalline powder according to the

invention has a bulk densitity and tapped density

such that the ratio dt/db is less than 1.7, preferably
trangRast efiamamogicillipridhysiratsifipm thesseparation skep torteé drdg step. Without

wué to@é%ui‘id‘ﬂ)?ag%@ﬂéﬁﬂ tﬂéo ﬁ%%gveadﬁ éﬁl?ﬁlt%@%}d%pl of

bul densit results roved
merhapigaliirgpae h@ﬁa@tﬁ ¢ffect et mWa@EMS Emm@tlﬁ@@imlof

neéc]lés EI%V@&(&IE %@Plrefhlﬂig%fnaéﬂ ﬂc%tﬂls? Bf th-g]cﬁ.allg ﬁéﬁs‘ﬂydt Qﬂ)r tapped

ance
dellSI pre\@rm ‘@dehgfedxienﬂIﬁdeamcatfbe:esnglbelwlvbd tmrqsomdeuhe

o SEERATA S NI D o FoBETRA oo
deqsuty Upinethis @blgyi Brolvigss by me&erﬂlonm‘@fk@ﬁmng tressetHimical

for&e%e Rif c?ﬁa%lh'ns}’ a%lg %%fn%nﬁ]gﬂt tgi? g:glgq : nessw |§§ lg%ﬁrrtl% btuﬂ%densﬁy

anqimbmnp@bmty aWehaa:i'eeu&si no specific upper limt for

th tio dt/db
egﬁgﬁﬁvgn@y% %r-é;t}ﬁleé % e°|f°'f"i‘*?§ ﬁOW”i%QP}FVg‘Qg[FgF@’P e powder
aCC@mbogi tontba inventien. Gihjssaltahisithe physicie prcmectmsctif tige Ergstalife powder

o AP Rl Bl D bl AR S,

- db)/dt)*100% is | ess than 40% preferably | ess than

5% ly |e a 0% sults in

o 5 R B Pirthor SiichlY oy w5t AP rEBg Seartpies,
withautihowéar being lindiedphaski. bi | ity i ndex. The

conpressibility index may for instance be hi gher than

10% We found that crystalline powder having inproved
Exdrhplealaindi Compbrativedxpetimentnd/ or 15 tapped density

preferably have an increased d50 It was surprisingly

found that crystalline powder having inproved flow

repa@enbfmobnized@lzyrh gul ar the high bulk denS| ty
ensity, .C -
Es@fiefl ot iR Rotess Was hiptoCan dreeipon ik 81924278 purfied
usirgpiodiektiemge chtommagrfaggyl ﬁrﬁhﬁﬁﬂdﬁlﬁﬂtﬁl@b l@!@s@rﬂdé‘éltzlﬁEPLALQZZ%Z and
ving inprove ow properties, in
Wogg‘%éﬁﬁr hi gh bul k density and/or high tapped
As defirtidnyof pphieilier@atylasengtivily the@Newing & @dd: ohd anit §U)
separati

roc articular the crystallizing, ng
corigsRORRSy foHhE alTiauEk OkerEHmedhah MICERIESestgs MInYE {gimaele penicilln G
undef ¥&hadrg cBﬁMﬁor?sﬂﬁ'OU?Ie%%%llmGt;&cﬁé@suﬁh &8, 0.65 M potassium
particul ar i ncreased d50 and

phosphate buffer, pH value 8.0, 28 °C).

Production of amoxicillin

162.2 g of 6-APA (8-amino-penicillanic acid) and 184.8 g of HPGM (D(-)-p-
hydroxyphenylglycme methyl ester) were suspended in 450 ml of water. The suspension
was cooled to a temperature of 10°C. To this reaction mixture 32850 Units of
immobilized penicillin acylase were added, and water was added to a final volume of
1500 ml. The mixture was stirred for 6 hours. During the reaction the pH increased to
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duo. It was further found that, in particular for
crystals having an increased size, the 25 extent of
worehimseaal i mpact, for instance during PCT/EP2004/003031

crystallization, separation and/or drying influences

the bul k density and tapped dénsity. If the crystals

are subjected to nechanical forces, for instance

during drying and/ or separating or transport of the
crystals, the bulk density and tapped density are

éurprl singly found to increase conpared to the
iang ¢ *’@rﬁ'\fé’l&éﬁ*&e fagetien the prbharbdecinagss toird dat this mixture 750 mi

of W@t‘@%& adbéd, e C}I??Q stﬂ&%@@@h Gl fﬁt%l@&%yé}r ae%é\?e (v!}] K mekR%f 100

bul k density an ensi
migfapieissk e 2 hiEn 321$lelraie e lmpblh@de‘,@mnw The saswers@in

b=y MEMUrFNATI i B EOEN \L&s‘?’%&‘?@adc{é‘e@\(}ejhca'

i mpact during drying can or [ ance
SUSRSNRign gontetned dess tary 60 ppfnosf pr@ietr‘a\elwvatd/amemoHIlNatilh)&!rale (less

tha%%\ﬁ&bhtqfaﬁ%ro’f Pcﬁelﬁ get?%lao%b% ggHYﬁ%ﬂ%g %@oglpgﬁtﬂﬁwr?te).

can be achi eve plyin
for |nstance pneunati c MD 2004/082662

An %ﬁé&?ﬁ%@éé%@ cgrﬁaml%é 1c1f?r9 In S\%/%%r { @Btgﬁ%rn%&lclhﬁdnhydrate per
htegpfewspwalcm)@@ obigirdd aig;v&cwatmnixed Mﬂthm)ﬁzawy%SHC%dlutfdnC(at a
te

terhRTAL orp 7 200 THE HHBLafual oS biieif o Bingving gt of 1
Th% rqsgieaps timavn the sthtic mxapwasfl.5 mietdse Thareidly Oi@idn obtained is
purﬁﬁ%ﬁ @\?éﬁ{grhqﬁ 'flhéﬂggté]ﬁgﬁr%[lte %\\g@isor%fg o% g@ Eﬁ# lgthe g;{:@ﬁ flief having
porge ofhAi mraITHecremdencestlrb@iri théelﬁelfSONdSi‘él:;dut 3lnﬁi{|ﬁﬁé§ The acidic

t ere
S A i) By S hvarets

addifiginrg at81M9\laCDH isghtiomring témasekaturtehﬁ tHeWENtahR s BEtebY 17 and 23
the skilled man is able

. f
. BV B Bl b B et St e ar
fed deasetond sim;éﬂoanlt .armgdq 8 BASIFBY0 RIrBaitGiHRMRaddkdn1d1% 8 M
al,so VI Qe a I OCEeSS 0] rrsin Sl evln
N R BB e oA e BT S e e .
TheTﬂesnslead:d s irt the sebyrsd g&}eonémfa%r{s Mﬁwufés trps ceﬁﬁé%¥saéf'térﬂ@2 fed
\/ even ur rerera , alr
to a8 Srred @R TR ettt BT Fm afd Tepeained,
resudemua tohad aothbyhnnﬂgﬁls b@ﬁgwft&tefu@éd ﬁvvoart@ W@H&htslﬁts of I  third
ver e mite ereto es and

stint e R e ieniter CprEfugedurbas & s IR 1A armodeilin

crystalg yresul@iy ibsohet dakbican@iing 86 Wk.9 SdlidmaensiaThe WS cake was

i.sol ated, as descrjbed in A-9212782, purified using
Was?“%ﬁwghé‘ﬁé‘?{ge nemalicalbiianspriied 4 a CoRRIacHY B soatact drier (VrleGO-

Naut@sinnhierdit vas BRed\ala #4hgerafifie of 30 to 40 °C and a pressure of 30 mbar
during 7 hours. ‘

Measurement of particle size distribution.

The particle size distribution (including do and dsp) was determined using a
Malvern particle sizer 2600 C with objective f = 300 mm, malvern sample measurement
unit PS1 and a Malvern dry powder feeder PS 64. The beam length was 14.30 mm. A

polydisperse analysis model was used.
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WD A- 9704086. As definition of penicillin G acyl ase
activity the followng is used: one unit (U

woanwugspoends to the anount of enzyne that hydr 8CyaEe004/003031
per mnute 1 gnole penicillin G 25 under standard
conditions (100 g.l-" PeniciflFin G potassiumsalt,
0. 05 M potassium phosphate buffer, pH value 8.0, 28
C). Production of anmoxicillin 162.2 g of 6-APA
(6-am no-penicillanic acid) and 184.8 g of HPGM

-p. 30 hydroxyphenngIyC|ne met hyl ester) were
sEeakRf adzorptien ispthgimsyat er . . The suspension was

coo %@%rbﬁbrﬂsétﬁ&ﬂ%’ ﬁér%}[o%te% n%@ %'smg%!ghghﬁz Ja?ﬁﬁlt éo?ﬂlo%ug@g a VTI-

m xture 32850 Units o eni ¢
SCiet® vraaeorniig analvesr. Gampladste U@ecuwawngaen weetdhti 0B2GEf mg. Air

lns@é% Hmpld Bz é? GoBifiorild d aergla\}\% B@B@ﬁ g%%Plf'or Dinutes,.

he reaction t | ncrease
Sutp@gpg]ﬁgromg/r@jg@@glumldeN@ |9¢rea$ﬁw \with steps eNtD %] whilkenaintaining the

sarﬁ&é%b PB|gt %a@r{'\/Q@éﬂf& gr% %‘9 &dﬁ)é?dr 3§3’é H@Ie% n vgelgi'ﬁ of the

of water was
Sarf'iP'ﬁ ﬁﬁ%’t@dﬂ Qﬁ/@rnumssmmlekawa ﬁeaan@we@hﬂ@@r@spondmg to the

eqdmbﬁ["wrgb%e)ehdsrﬂg@enm eg%@ggpﬁé%&goﬁz ;i tnihﬁgl trr1|;n;b| lized

anoxicillin trlhydrate crystals was cooled to 0OC. The
Examgdfpensi on cont ai ned |l ess than 50 ppm of protein
—reqﬁ—ailveto anoxicillin trihydrate (less than 50

A baieh ghampsicitiis trdfyﬁmt@tr?stelllm poﬂd&%sq&@pé(h@d abihg R procdds as
rate suspens
desBfiRH fle, gﬁ‘grﬁ%%f’?égf’“ IR *ﬁeﬁnv%&@?“e gl s SRy ibyion was

con
determiedd The edspeptionl isdtiegrmoit sB@erDRi’ﬁgL@él) ms dRPAr mggremaaqed in
the¥%§emxed with a 32 wt. % HCl solution (at a
erature of 25 C) using a static m xer such as to

Thedbetaawateaccﬂmémt messred bNgh équitbrdim flativd 'h@mf&rzlo@' %B%Gat 25 °C was
Ooé%m the static mxer was 1.5 mnutes The acid
ion obtained is punped through two filters, the
first filter having pores of 40 “m the second filter
Co havi - ores of 4.5 gm The residence tine in the
m t 3 mnutes. The acidic filtered

In asbspridadprogssk fos tH &rafiord bff r
in d@g E{ql ﬂ:z i'S mai rﬁ?%eg by 1§5rh0)gg||"|th| %golgﬁ&*céﬁiﬂ’%ﬁggﬁ]&cnnn
18 g 'S?H@pﬁéﬂ'ﬁ/@sa‘?m?'@e‘# il i golpfiorswas fasktojasstisiet iandn The
pH \ids kel aB3.7 dEa tERpefftsredtnoect SiBsdduchitpink! Hﬁ&vag ?e?é%éi 3 5.0 by
. The contents of the first tank are
add@@é@éﬂﬁdﬁﬁ "epyliieg miswre; Immﬂt@ﬁearrpmvasrsesam fos5 °C durmg Sto 12
hoursaiThé aimogidillPyw el dak #Bd 0ing aBcdMtrif riég'eL{% fhy Tﬂgd] bed

q tenperature in the second stirred ank S
Yend 23 C. The residence time in the second stirred
tank is 15 mnutes. The contents of tank 2 fed 20 to a

rd stirred tank in which the a tenperature of 1 to
The §C€0rp§0lmgﬁqme<§mn@§ wglhas the particle size distribution was determined. The

adsorption isotherm is shown in figure |. The dso and ds are indicated in the table.
The free water content, measured at an equilibrium relative humidity of 30% at 25 °C was
0.11 wt.%.
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residence tinme in the third tank being nore than 4

hours. The contents of the third stirred tank are fed
woao@nstarerted filter centrifuge such as to i BOTaP2004/003031

the anmoxicillin crystals, resulting in a wet cake

containing 86 w.%solid nmatdBtal. The wet cake was

washed with water, pneunatically transported to a

coni cal vacuum contact drier (Vrieco 25 Nauta), in

which it was dried at a tenperature of 30 to 40 C and
a—pressuyre of 30 _nhar uringgj hour s Measur enent  of

parti | BIKi ZeTaR-stfdabut i[she Thd Fyee wetsreosientat ERH = 30%

di st ri[ogenson ddracl u% g and Jo,yVas det erm ned
usi ng ja 30 Mal vern gpti g(?lg‘)si zé?ﬁ@%gﬂc wth
obj ect|i @&} 2800 m ndl vern ganpl e neasurenent unit

ExPBIand i Malygs m |37 POvWdes e9dsd  fo 64— The—beam
length was 14.30 nm A [polvydi spérse anal ysi s nodel

Cops Auded. WD 2004/|082667 2PCT/ EP2ODUWOB3031L - 17-

Veasur ement—of —adsorpttof—tsotheras—Adsorpti-on
i sotherns were determ ned using dynam c vapour
Coppefizanmi syainplg | and Ebmp&Givel &fevinpatiA showthzOthe amoxicillin powder

e . es_were used having.a weight of 200 ng.
of P onc TR o BrEr (R s A GRS sriHe: o romeaiats
expegivent &e humidity of 10%for 90 minutes,. 5

Subsequently, the relative humdity was increased with
steps of 10% while maintaining the sanple was held

Exaropledich value for the relative hunmidity for 90 -
le after sai

N4t es e weight . of the sa id 90
AmigBith St palet Soishiorkan Freseas e i Siehin muygater
activity oftte15. @qiicy)aloi/\E/)k(ieir ig lmfnixelii w«'th'bptﬂaéhw’ I‘h;c diaK/Mani_Blﬁrlx & QRTARE Atib 4o 1
a . anoxi in .
(e Bte e e 4T =l A G B el
process as described above. The adsorption isotherm
Exchiold | as the particle size distribution was
i ned. The adsorption isothermis shown in figure
Ambxicillih @od&ér abtained By ecprotsiscteRdmble | it BRed B&PA Katet At of 0.2,

wat er content, .neasured at. an equilibrium )
e BEel Beiert P Bptabr B uavanat niale My befnamicyge s stabie.
Conparative experinment A In a chem cal process for the
Ex gﬁggﬁgati on of anoxicillin, a solution containing
illin 20 in dilute HC and isopropanol was
Amoxitikin pe\dder'lahitan@j)lbylmb%dté@§ of @)di;rﬁrﬂe aisderieﬂ &€ watdHactiiiy®f 0.15.
erature._ o

Th%@%ﬁﬁgﬁ?%ﬁ% gb%fi&\t?\r/asac!aﬁ giedn ggatp @toﬁﬁ The mixturs s stable.

Example V
Example | was repeated with the difference that drying was not carried out using the a

conical vacuum contact drier (Vrieco Nauta), but using a drier wherein the material was not
mechanically impacted (Ventilation stove). Drying was carried out at a temperature of 35
°C during 16 hours. The ds, and do are 66.3 um and 17.4 pm respectively. The bulk
density and the tapped density are 0.25 g/ml and 0.47 g/ml respectively.

Example VI
Ancther batch of amoxicillin trihydrate powder was prepared according to example | (dso

and dyo are 61 um and 19 um respectively, bulk density and the tapped density are 0.58
g/ml and 0.79 g/ml respectively). This batch was subjected to air jet sieving (200 LS-N air



addi ng NaOH. The resulting mxture is maintained in a

vessel at 1 to 5 Cduring 3 to 12 hours. The
wanoniosedéki n was separated using a centrifuge, PanaP2004/003031

dried using a fluid bed dryer. 25 The adsorption

isotherm as well as the partli®le size distribution

was determ ned. The adsorption isothermis shown in

figure I. The d50 and d10 are indicated in the table.

The free water content, neasured at an equilibrium
_relative humdity of 30%at 25 C was 0.11 wt.% 30 WO
letstyg mapsissiuredipy épgwﬁcm@@nslevms V&S| darriedTa Usidg @ 78,0n

ALt it = , (.
SCEER LR §0 1o fof epbideret O g 080 13 sie{ R et Phmoves
frofiy ihgeovethRpds Tragtio (20f Pagsetiihimbglviempa) sion zoforaticangihve (425

' | Lthat .th
o) 06 AR5 4 B O, 0. 0010 D g e
overheads fravtion iae dateoined | THerdspandies, a6 S& pmRRIdaEs e respectively.

ri t. A.5 Exanple Il ici)li ri hydrate
T B e e tag o Ry s L88 mbsnl iy of e ety

to a water activity of 0.15. The powder is m xed with
pot assium cl avul anate in a weight ratio 4 to 1
(calculated for the anoxicillin anhydrate and
clavulanic acid). The mxture is stable. 10 Exanple
I'1l Amoxicillin powder obtained by the process of
exanple | is dried to a water activity of 0.2. The
powder is mxed with potassiumclavulanate in a ratio
4 to 1l. The mxture is stable. 15 Exanple |V
Anmoxi cillin powder obtained by the process of exanple
| is dried to a water activity of 0.15. The powder is
m xed with potassiumclavulanate in aratio 4 to 1.
The m xture is stable. Exanple V
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20 Exanple | was repeated with the difference that

drying was not carried out using the a conical vacuum
woami4asteeelr i er (Vrieco Nauta), but using a dri @CT/EP2004/003031

wherein the material was not nechanically inpacted

(Ventilation stove). Drying “28s carried out at, a

tenperature of 35 C during 16 hours. The d50 and d10

are 66.3 p,imand 17.4 gmrespectively. The bul k

density and the tapped density are 0.25 g/m and 0. 47

g/ M respectively. 25 Exanple VI Another batch of

anoxicillin trihydrate powder was prepared accordi ng

to exanple I (d50 and dl%l%lgfi$l i.tmand 19 gm

respectively, bulk densit he tapped density are
0.58 g/mM and 0.79 g/m respectively). This batch was
subjected to air jet sieving (200 LS-N air WO
2004/ 082662 PCT/ EP2004/ 003031 -19 jet sieve
manuf act ured by Hosakawa Al pine). Sieving was carried
out using a 75 m screen during 10 m nutes. A few
1. aggFPerdsichefesnadgilinsinyiratenbeving d frep siptergontentofiessdban0.1 wt.%,

, . : ' 0 h h-the ,
megh @3 o0 o U B i BR LS BROSER RS
tapped density, bulk density, d50, di10 of the
2 MBIl R g | DG BreEd BER APt of s
thanés@rewt. Yoy mioye prefemablblebkthde 0505 wi. %n theaburet ap e doulkbnisint iglative
[ 0. o tively. WO
iy 3t 80T et R B 205E 20 CLAI NS S Pr oduct
of amoxicillin trihydrate, having a free water content ,
3 Ver it oGy Y sons iR Wt 2o oF ity s B preterably
moge thBn @176 preferably diang)tHan Ocl C?iorefér,ablyrmoreitlﬁers%m g,?méferhu/ﬂy more
{ t t . .0
tafl5a? piiF BRI 10T B brrTorab8 Teredpen A2 Pecriutd s
temgguatlnetofi2éifCr el ative hum dity of 30% and at a
tenperature of 25 C. 3. Product according to claim1,

having a water activity of nore than 0.05, preferably
4. nor Brdduainaddofdiihg tprae§ enabi glaimsr etot3) avhefei 6aid proeiuerieblygtalline - -

L. a .15 referably nore 15 than 0. 20,
amgﬁ@ﬁ@&rﬂypgla?%?‘gd%han 0.25, preferably nore than 0. 30,
neasured at a tenperature of 25 C. 4. Product

accqr di to any one . of clains. 1 to 3, wherein said
5 or og[ygiarl]lﬁ’\g p@y@g%’ ageprding to c|alm 4, having a ds; higher than 10 pm, preferably

higher than 20 um, more preferably higher than 30 um, more preferably higher than 35
um, more preferably higher than 40 um.

6. Crystalline powder according to claim 4 or claim 5, having a dy, of higher than 3
pm, preferably higher than 5 pm, more preferably higher than 8 pm, more preferably
higher than 10 um.

7. Crystalline powder according to any one of claims 4 to 6, having a bulk density
higher than 0.45 g/ml, preferably higher than 0.5 g/ml, more preferably higher than 0.55
a/ml.
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amoxicillin trihydrate powder. 20 5. Crystalline

powder according to claim4, having a d50 hi gher than
waQomwospsef er ably  hi gher than 20 m nore pref ecamiPgoo4/003031

hi gher than 30 m nore preferably higher than 35 m

more preferably higher than 20-m 25 6. Crystalline

powder according to claim4 or claimb5, having a di0

of higher than 3 m preferably higher than 5 m nore

preferably higher than 8 m nore preferably higher

than 10m_ 7. ystal |l i ne powder according to any one

8. of &%tﬁ‘ﬁn%p?\ﬁd% acperdingdo anpang ofielaisng § to BbavingRdrpped density

B 16 g Ao o sty BB RO o

PCT/ EP2004/ 003031 -21 8. Crystalline powder according
0. to W&C@%Q%Olﬂ%ﬂ&%g?%@g‘ihé Brofiu dceﬁj @ntrg%ﬂ?%qe ggﬁgi‘rﬂsy 1 t0 8 with

hi gher than prefera han
Semfnhaamcgﬁuhwymef:trvemﬁntoasd/gv atuxnha@es Process conpri si ng

m xi ng the product according to any one of clains | to

8 with a 5 second pharmaceutically active agent,
10andMerturgsemprisinges. 10. M xture conprising (i) the

pro%yﬁ\% &&fge({%‘s rggtceuyoﬂe%r&am‘;%%w@ ghgt © 8 and

econd active 'agent, and/or
aux(ll) |aaep@3d phalmaqelliICW@@&\%amomdilcnr@ut(lharelsal m9 or
m xture according to claim 10, wherein said second
pharmaceutically active agent is clavulanic acid in
11.t he Prapeas a¢cordingiotclaiproedramiatiig acadrding keaciaim H0; wihetain sdie

sodsl Pt BRGH7 L el e oEO0F B0 B EPE O lraoy
clavulanic agd év the fimmmeHa potassauce saidi ng to claim 10 to
produce conpressed products. 13. Process according to

claim 12, wherein said conpressed products are
12.gr aRtdcess comptisiy edrspre@€ng the ;bjsdudfamhmlngtowytone of claims 1 to

8 of FERMPD skorRl Rl BefBee coBrfsedd pilcss e

of the product accordl ng to any one of clains 1 to 8
13.0f Hb%egg 5&&6 cﬁn&? ~Qki % @ wherein said compressed products are granules

or tablets.

14. Use of the product according to any one of claims 1 to 8 for the preparation of a

pharmaceutical composition.

15. Use of the product according to any one of claims 1 to 8 or the mixture according

to claim 10 for the preparation of a tablet or for filling a capsule.

186. Process for preparing amoxicillin trinydrate, said process comprising:

preparing amoxicillin by reacting 6-amino-penicillanic acid or a salt thereof, with para-
hydroxyphenyl glycine in activated form in the presence of an enzyme immobilized on a
carrier;

forming an aqueous solution containing the amoxicillin, said aqueous solution containing
hydrochloric acid; and

crystallizing amoxicillin trihydrate from said aqueous solution.
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20

25 to claim10 for the preparation of a tablet or for

filling a capsule. 16.. Process for preparing
wanroniosedeki n tri hydrate, said process conpri si RQI/EP2004/003031
preparing anoxicillin by reacting 6-am no-penicillanic

acid or a salt thereof, with-32ara- hydroxyphenyl

glycine in activated formin the presence of an enzyne

i mmobilized on a 30 carrier; form ng an aqueous
solution containing the anoxicillin, said aqueous

sol tion contajnin hydrochl oric aC|d and

cr y STraFeSs ACAY IREdR i%@im [1Pnwhereiyihe AcEeoysoraliond reio whinhsthe

anfd&idﬂﬁd RIerysYi-200dk gﬁ%lﬁﬂéﬁé%%ﬂ&pgfq% thar 9.64holl,

Process according to claim16, whereln e aqueous
predgiably; I8 heo ﬁ‘@mpwhmprﬁepreéﬁf@bdv das=lihen 0.4 raew,smara pretedably less
thadmesaafianoxicillin concentration of |ess than 0.6

nol /1, preferably less than 0.5 nol/I, nore

preferably less than 0.4 nol/I, nore -preferably | ess

18t ha@r&e%s %Eédrhmg%o &lﬁrm 13 ‘3? B 3 \%éivjv\ﬁﬁh% %Pﬁ‘! igh FokBuiiEh the

claiml wherein the sol ution
am&?ﬂ%@lr‘dﬁ |CMST@"|4§0! ePRisinall¢ssAban aa&w:giﬂs phrs of priotein 2@01 ooo 000

we}b‘?l't Phs BAhL %I'rfbnlcmfn% h s% tlofm @r%@ergglg es‘é’el'O%%ﬁ @rﬁ %6

he" anoxi ci | I'n sal er abl
Pr%ngn@regﬁeiegahby leS@tméiOrwelgbirlmrtsr@mtaiml ynor@peferlabny I&R than
35\0@ protein, nore preferably less than 10
%Fgﬁ?%@?&i ‘of protein. 19. Process according to
any one of clains 16 to 18, wherein the process
19.CO t
Sol SCSEE acciifh & il 6t SANRLR 1o HbEAL TR Tomprices
sepasatifiathe ngStalazirqrgtsaldl aqwopsadlehodnandmkyylag tHeOsepiagiied crystals,

resuﬂﬁ grﬁi‘alhﬁé gé %ﬂw@%@%hn%r@w 1le1 p ;%ﬂe&?"ﬂﬁé ther than 20

umt mame Br!éfeg‘ably higher thah SDamaahyrdhbrefeeably hi@ﬁeﬂﬂ%aﬁBS%ﬁM more
Focesac rd|n to any one of clainms 16 to 19,

pre egglg}y I9hgT AN EOER-al | i ne powder having a d10 hi gher
than 3 gm preferably higher than 5 gm nore

preéerab ccord?her than 8 20 nore preferably higher

20.; hahroggs ng to any one of claims 16 to 19, resulting in crystalline powder
having a dy, higher than 3 um, preferably higher than 5 um, more preferably higher than 8

um, more preferably higher than 10 um.



