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WD 2004/ 082661 PCT/ EP2004/ 002989 CRYSTALLI NE
AMOXI CI LLI N TRI HYDRATE POWDER. The present invention

WO edoatgx6t o crystalline anmoxicillin trihydrat eP@DWEENN4/002989
The invention also relates to a process for preparing
crystalline amoxicillin trihydrate powder. 5

Crystalline powder of a 3-lactam antibiotic can be

obtai ned by crystallizing the P |actam anti biotic from

a solution containing the 3-lactamantibiotic in

di ssol ved for arating the crystals obtained, and

drying t hERYSHINE AMOKIELLIN TRIAKRRATE POWRER.

|actam antibiotic are also referred to as powder. The

known powders have poor flow properties. The particle

size is small, and the 10 bulk density is low This

is for instance described in WO A-9733564 di scl osing

for Theiesprtdnyshliprrelaies tmestaliing amoxigiflinyidhyslate H?QWF’Wg The
m@éht%\ﬁ%is%gr@la’t’éél td @pr@@és%%l%r@bﬁlr@ cﬁ‘sté’lﬁne érgom:lthﬁ t%dﬁaﬁé powder.

bul k densit

t he ﬁa@ta"mﬁcmwdgf %/fp?ewacéam @ﬂtlhlmc qaﬂchmoqs@m by cntyﬁt@lhzmg the B-
|alstré%htmﬁé% seitiidh J?cfntél% M B-ikfn bhtibiétRAN 'd%%Bl‘vé’cﬁ‘ﬁ)rm

requiring s I cl ent OMIC aracteristics, such as for

sepasatingdle ﬁwsﬂaiwt@neQEndﬂmém the crystalerlodhe e grygsals pka B-
IaEi!%ﬁ‘l ShtRWHRLAPSES #&érre& ReadkpRyer powder can be subj ect ed

rocesses referred to 1n the art as gr anul ati on,

c on‘thQ kreyn peygleserba e pas flowrroreginse he Paticiesizedp ﬁma_", and the
bl[llfi‘ﬂgﬁgltyﬁ’é"fow ¢hess mms%cb'a@éﬁ‘rb%g i INONARS 242861 [iRSIosimg 6

arger ” particles typically having a average
inglanoereowdss & ag\oaicﬂimstrllzxeir@ﬁe hgvisgtasraverags vebingbagedayain size of

10:@@&?;:6 #gﬁ‘?h&ﬁ%‘ﬁlk"é@rfﬂﬁ? ; /n’?}@éo\ﬁ%@n 3}%2(?'%% V\;Bb“r‘ﬂow

arger partic avi ng
pepepies bf ds kmayn fpowden theatroanmwaiseds agchais hiot uitagle in

a@% drngtre%ﬁrrll‘a% &ﬁfi%%ﬂﬁl%wo#%%@r@ﬁcsuéﬁ& gxso{or rl%?amge filling of

€se processes re
camdleti onal process steps, which is di sadvant ageous.

:\/brri)gﬁ]r erfl%r b |m§|%§/e RO, *‘)%P%R 85 éﬁ {MIH@F g?\%é} AR e u%Pe\éted to

erties o I ¢ such a
procEsaes, refstrad) kd mttlye aivias goaredationecdnopacting, Fegtg ldnieration, or

G EIR I Bty Bl BenbeS P@%’ﬁ%ﬁiﬁ %ﬁ%@%ﬁﬁﬁ’f éa%‘::frsf
PAEIay Upinely mfa a{mg@gz@m ﬁed e PG a0 k.
o8 0 Aea VB s B AR 2R oy T 8 PRE el B B 14165 tctes
ha\mgg" Kgﬁg@ekae‘dlfgmw m'bp@ﬁéée g@z J%r ivdlandet ﬁmﬁeﬂiﬁ&nmg Matgial for
S Friy 5% B0 SR Bretraton o5 R e | on 1 it woul d

sti | Thé plesdsses réouirs @b{jmsmaltphﬁ;eég y@balvlmmensmweantag@us
nul at1 on

rocesses such as coO
VREER Bt PURoY S SR RSCES PR dnbaI tng Propsfiss idhe
aiitihistie SHEIPaS86166r, sBblliae Morédves dvadisand that tHe disgylaieadate of the

flow properties of the WO 2004/ 082661
resulfng:BEsta) B89

Surprisingly we found crystalline amoxicillin trihydrate powder having a bulk
density higher than 0.45 g/ml; and a process for the preparation thereof.

The crystalline powder according to the invention has improved flow properties,
without having to be subjected to processes such as granulation, compacting,
agglomeration or aggregation. If it would still be desired to subject the crystalline powder
to processes such as granulation, compacting, agglomeration or aggregation, and the
like, applying these processes is facilitated due to the improved flow properties of the
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2 crystalline powder according to the invention.

Mor eover, an increased quantity of crystalline powder
wa@an4bogebed i nto a capsul e of a given size. ASPOFEH2004/002989

herein crystalline anoxicil3in trihydrate powder,

refers preferably to a product consisting mainly of

crystals of anoxicillin trihydrate. It will be

understood that 5 crystals do not refer to aggregates

formed by the build-up of crystals, for instance with

the aid of a binding agent |ike water or starch paste
crystaliiae RAMIRrACCHTGINGdO thedaversion dMoreoyerpaR iNcFRpsH auantity of

crghliHe b&ﬁder%%mbel#@d Wﬁ@ﬂ@ﬁﬁ%ﬁ@&@bﬂv@rﬁ‘s@é aggr egat es may
occur during usual ha or instance durin

dryi Ag US%@?"@'@MIWW'@@@ Hihydrafgypeypar crgfers pre%erably to a
pr%HGét%ﬁQQt}hgafHQiHy%@' cAktafs mﬁdllﬁr@fﬂh?@ra@ 1thiPxe uﬁéerﬂt%%g that

herein a pro uct consi sti ng mal n

t
Cry IS, A RGO RGBT i e Up 96 PySt, for instance with
thBTRAHCS bi ‘o f’l&lﬂa rapél'r\]trliﬁe Haterl %@rcl‘?@aéﬁé or/‘)rﬁ%fcﬁ%léél%r% Ilke/roller

armX|_C| Int rate pre erab y | east
corapacting peextrusiony Same|uaipiendsd formation ﬁba@greg%tﬁé ety Ogcit during

éruﬁagﬁéno%ﬁ Wor HataHBE uitged§i ggbA%' atle@@aﬂ be 9§eﬁ"@sm@ optical

se pe cent ages can be usi ng a
migseRsiony epRied gt aaﬂagrylf@at@ eVid9y. A%\h%ﬁOU'pﬁrelaa product consisting

T T O e

ledsir10ngt. % anystals eGarnoxiditio Oritperafiemrefestipdtdeast BG . Y% fmare
pr%)}/er?%l}%ﬁ feSQtl QO'Q/tCor O%S%D%r&e?a&%ﬁ%&gag%% 'HS'% Sﬂrbm%?ab%rét least

suspendi ng 't
98 wil /o ﬂ'@esﬁ p@aeratﬁgemcam be dﬂtetamleed tsicg a camainstior aﬁ:@r jat gaving

<§] o Mol 2,18 B SRS PR  Rfpinpe r

Jat@00BEMN siojab snew)dmmng Eminut@DziTIRE0 Fayfet alsénnp@ welght of 10 g)
icill
OPfRRLforarcuy? 1R RO R DY Pty S ey,
su.mpeﬁélngtﬁ’n@sanple @as tro@s ohparEiinnmiran pewfaeeall %/smfacla@w of 22x40
% of PGl hydr at Th ht
"L A am AR bR R P (Ve to i he wetght of the
crysttalill bmendmwdm thaPthefaen@ddilin trinhérainmay comthinrsome impurities.
f f | . .

ToR eV B ST obsr =B Rt rad o B el TR pefdnstence
centaitilak leaens0 wi%, ﬁfefdfralg];n @t lebbicdt Ot %6m@tmpr,efqmata9 at l@b$tyo8 wt.% of
oS 4120, T e P Bb B e s AR 1 BB R
cybtatting @owdamn Prefemblysthe dmdxiciltietnisidnate mwo@dxm‘r;aa@mmanes.

taln .

ol uRiETeRbY. (R PRHAEe S Sereiting 1 e InERlo gy gonsiy
higpetethalh OniBtg/inG préflblyHidghed ¢vesi 0.§ g/nilhmobruprefatalnig highentan 0.55

nce | ess

l.ess, than 0.8 g/ for ins . L
o et BB et HsrteRe HRAT on 3h s el ety s
ad\iahwgéloug a$ orysliafing powdert may bé fed iptogecdrBiliByolume, for instance a

Pre t he stal l.i e ccordin o, th
RIS hat Shedt et B Sty itk sRERRY thr Byl Gy may be
Ieﬂﬁ efaarcas bynlpfr%f; ingtanicB#ass@hah 0.May/mel. The foalkadenyityis gheferably

an 0.8 : Ifjcrease a ensity inproves
deEnpes ostopule Poe Arined. (P8R SPhdl casen

Preferably, the crystalline powder accordlng to the invention has a tapped
density higher than 0.6 g/ml, preferably higher than 0.7, more preferably higher than 0.8
g/ml. An increased tapped density improves the flow properties. Moreover, an increased

tapped density is advantageous as more products may be fed into a certain volume, for



10

15

20

25

30

tapped density is advantageous as nore products may be
fed into a certain volune, for WO 2004/ 082661
weEOuBRSe04/ 002989 3 instance a capsul e. Ther BCT/EP2004/002989
specific upper limt for the tapped density. The
tapped density may be less than 1.2 g/, for
instance less than 1.1 g/m, for instance |ess than
1.0 g/m. The tapped density is preferably determn ned
according to USP 24, nethod Il, (page 1914). 5 The
i nvention also rej ates to crystalline anoxicill]
mﬁtanﬁya Pﬁ@%"?)dﬂkk?éﬁ IS "l?aipﬁﬁ'{:lc dP ré!ﬂ'ﬁéar @@ﬁ%ﬁ’ﬁe@ qﬁ“@'% A he tapped
déﬁéﬂ? nﬁvyfbegéég thaR" Qf?hﬂkfbb/ln&bﬂ&elbsé R 01 almlni%F fhstance less than

er abl'y gher is crystal
1 B Aprereoris Prelaieb piarrines Resafindela U Phenethod I
(&?@%1 ovvder The tapped density rmy be less than 1.2
for instance less than 1.1 for instance
I essﬂﬁfh'é'MeT'O@ aé?%elatq&)tom@rtaélir@oarpoxwm tr&\ygl?{t%P@W(ﬂ% having a

taBBé!@@énsﬁ? ‘E%’h‘éP fHanlds bm br@fé‘?éﬁl*] Righ&aRaR ou ord Sfé?ér%blg/lﬁlgher

density stich that theratio di/db is |

fhﬁﬂ Qrﬁ q/‘?rrk , This etyeielibe powderhastizmproved ﬂowmr@qeéiimqmnaé%%to the
kﬁdﬂﬁ%o’m@r ﬂ&%ﬁﬁ&%%&tﬁ%ﬁ@%&héﬁﬂ wﬁLQbﬂn%n less than 1.1

ed densit density.” This resu ts In
gfnﬂp‘gb%@nw lﬁﬁséﬂ:ﬁm P@/miThere is no specific | ower

I m F’reffé’réblglhlﬁe céy%%ll dﬁd\/\fé@r aJc!?ﬁ%ﬁ Ld lﬂe%\/eﬂ{[?or{rﬁé(s é’ﬁull_f_ﬁlensitity

hi gher 't han’ or ‘I nstance han 1.

andippped éﬁ?nsetwucfi maath@sratltbdt&byssbaert aﬁé 7arme<fieteibm Ipgp than 1.6,
PISTSraBIP 15 i YR Tty R8s fhanhfitt WHRRYIA L= Aot 98BS and o, =
bygk dewtabws residfs intinwroveddlowmability rTAisreyisInespeeifia lpwer fimit for the
ra% %ﬂ?& gé %‘Ttloeas@i; l‘g#ég%elm %r thE*ﬁ' 0% rfé!r%h&%hée{ﬁgﬂ&"ﬁﬁ&‘r{ 1 '%as

f ove rtie nmpar ed
Ther &he mvww@@ ﬁeiatemipp;@ysiallmaﬁmcm@um trivgrdrede pow@ﬁr/ Iamﬂng a

b#@ aﬁer taﬁd%é;%g d@%li)})@cﬂ't%g@? {'/Aﬁi@%f&b @ﬁessft%r? "i '?Sbr%fé?gbly less

sta
ih@n\ﬂ@ﬁa prefeeblydesigihen 1t5h erdferabliigssrihams.43. 'ﬁw raryemﬂ@emwer has

0 RRASTOpEREy bmBatSl 1) )b ff JERRRY. 3RStk rb'sf gl per
limit Esfr éheatatip di/ds I he atie cB’S%nameélgheeﬂanabw foreestaBMNgher than
30% This results in inproved flow ability. There is

no specific lower limt for the 25 conpressibility
i ndeRreferaely cibensrystaling dowder acmpedingrio/ine dmventiet barcz bk densitity
. : ) o
o445k R L0 U oRUFOL AR, USE L Sy ©
((thut I cks)/dE MBQ% ys kmaslthaapifdd rdefaabtylessiiban Bh%t modne preferably less than

G TUE TR b Ipro BEORRIR, JoBRE s B8 spsfific Fawer imitfor he
c@Bessibility inptexf Enabdrypreesibility iredex n3)2for Nstasice by digher thae 10%.
pom?ﬁ%geéntlo'ﬁpglgovl%ﬂatéé 8\% ﬁﬂ%éﬂw&?mﬁﬂ %&e%q? fvgw#g}%avmg a

o Speci
bulk denm’uymndsta;ppmdl dengity md:daﬂhatﬂhecmnplpssabd;iybmdlext@s definekdky ((d; -

d%)*ﬁ(%% iiﬂ%gsa{h%ﬁ 4%% %k&gn%ﬁlytlgsasqh%rg %‘?5%, more preferably less than
30%. This crystalline powder has improved flow properties compared to the known
powder. There is no specific lower limit for the compressibility index. The compressibility
index may for instance be higher than 10%.

The d4g and dso are known ways for indicating a particle size distribution, dso
referring to the value for the particle size such that 50 vol.% of the particles has a

particle size smaller than said value. The ds, is also referred to as average volume-
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The d10 and d50 are known ways for indicating a
particle size distribution, d5o referring to the
wo almesTeer t he particle size such that 50 vol . B6DEP100€002989

particles has a particle st ze smaller than said

value. The d50 is also referred to as average vol une

WD 2004/ 082661 PCT/ EP2004/ 002989 4 based grain size.

Li kewi se, d10 refers to the value for the particle

size such that 10 vol.% of the particles has a.

particle size snmaller than said val ue. (?referred vva)(
basefi graiesige nl-ewige oo refa tate valug ios the rarfidle size speh that 10

vaPeebahabhiiclds hag aMakiers Qz@%bl@?‘t’r’iﬁn saftl vae. t2 ’\grleferred way for
apparatus for determ ning d10 and d50 is a l vern

deferimining 81oAng o i3 daver difffracipn.praterkly wsingMgteveeguipment. A
sdltaewerawsﬁm fbi a?etemmw %rorhﬁd@f,o fsoéf MbNéW%lél §|ké‘r92@)@ C

J ective nm and beam | engt of

olyiainakle ﬁ@wl\vﬂalgererl@%n&mﬂltwds Mﬁi\fﬁsn Uk for ingdanast %g‘@omwecﬂve of
f -b§001ﬁ1%j%nc¥$ Qﬂt‘)lr?ngttﬁ‘@]t 1435 fntlA boGdi Q&f@@énaﬁ%‘fé ﬁ‘BdeI may

rove buI density and/ or
adﬂ’éﬁ@ﬂ@%%@ﬁ*@?@%ﬁ’oly have an increased d50. The

' nv;wg fetﬁhoaijhéﬁé%t&t}ih@ E&N&ém%bmb' ¢15r%ve&ﬂoﬁ£mmy Qi élé'hsnty and/or

tri rate avin her than
tapped @enﬂiv yraferghla havé an l@@eaﬁﬁd e eTh@rle\r@marb pigo rmr@fms crystalline

an“)‘)@ u.ﬁ‘{’rgf’hrﬁ?g &Hr a@*'na%lo E\ilqa]%rtﬁgha{b ﬁlgﬁ, gﬂgéécﬁa?lﬁglgherthan

prefera here'i s
2pmemotd pneferéhﬁy hrgher 1 ET) 30']1he ntt58 podfertably highey dtized 35 pre, more

RG] RS 280 SBT3 e

crpStaies pé\ﬁdé?ra@bé}ﬁmb% tHeeinlentien & bePess fhhﬁhbﬁ uh‘ai’for instance less
I ncreased 15 dl10, preferably hi gher than 3

1han dPR pabiThe Kivgiedinetiewresagnerding hﬁﬂ@ﬁ@?%wr?f%@@h Bgs increased
d1|9] gﬁgfei?‘ab‘i& hdFhén @FLE'I %F@gjaﬁly% iheﬁ'l@&ntlﬁo@ oreRRESy hidher

sSpecif upper
then Batnal rhomnaereferaider higitar dnati HypumoThdre is memqnfmpp@h bmidl 1ap the dyo

off 8eEY Bt AZeRRE Bl e FRERIT! e 4 0 LOMEAAE BBcer

aqroailesd tbehwentﬁmgaysbemegwatrim pmyst al I | ne povvder 20
accordi

ing to the i ntion. This . ows t.he, physi cal
ot op 5% PEaEn BN g BPTICRES FONGIANG ToBL R TGt powder
acveding iorthbeiventreTRisailbys il ghykiebl @ogatisgof the apptlliad powder
The cr stal li to.the invention can

to i gHaueh BT Ereler e Brinia i ARRlen of
phar TiRe eyétamiae pé\ﬂdiﬁl%bbrldmg to Theeineéntidhaah iadeamnaystesly be used
foégﬁcordl ng to th@mrnvent can gdvant ageously be m xed

SR ERRTBIYL A RA RSP YcaLRom RSB e auxiliaries and/ or

W t hTige Sr(?@t@mde pb@dmuﬁdir@&b lttye ma@itlo\neaa@auéntagmsly be mixed
stalli ovvder cor to the i nvention ca

wiih SFarmacecal gocepiahla i tlataeere Wi Sorane Rpriaceutialy
adiivefagedtbTie bgtianias @w@@rdac%@rdMg %th@rrﬁémmbiav\ forblﬂét‘éﬁéﬁﬂbe

MEARERSYEe) & HAHE Y PRl ORBAN 4R 2 Se kALY
bét@etMo and rzso\mwhﬁorefpréfemw betivabh 0RAd ROWHSE, @eférddlemore than
1 wt.% of auxiliaries, relative to the sum weight of the crystalline powder and the
auxiliaries. The crystalline powder according to the invention can for instance be mixed
with clavulanic acid in salt form, preferably as a potassium salt, the weight ratio
amoxicillin : clavulanic acid preferably being between 1:1 and 15:1, preferably between
2:1 and 10:1, preferably between 4:1 and 8:1. These weight ratios are calculated for the

anhydrous amoxicillin and clavulanate in acid form. Therefore, the invention also relates
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30 auxiliaries. The crystalline powder according to

the invention can for instance be mxed wth
wa@b@nosmni c acid in salt form preferably as aPCT/EP2004/002989

potassium salt, the weight Fatio anoxicillin :

clavul anic acid preferably being between 1:1 and 15:1,

preferably between 2:1 and 10:1, preferably between

4:1 and 8:1. These weight ratios are cal cul ated for

the anhydrous anoxicillin and clavul anate in acid

form Therefore, the invention also relates WO
to 200U 2BiginaPlE THYEPRIOORYSoPYBiSingaNiKing Ahererystaliipe powder according
toQhd ﬂb@ﬁfgnewl@'b/atﬁ( Bﬁé’&morgé)é@foh@ gﬂgrrﬁﬂﬁéhf‘&allgf Betive agent. The

crystalline po er accor i nvention wth
ingantion ialgoi pEevidgsod thweﬁmﬂang mtmwhwwdea@pwémg to the
m@éﬁ?%ana—gg aﬁk?léﬁ%ﬁtah@/ar leé??rﬂ Uil Se RicHlydctiiSagent.

risi e crysta e powder according to the
i nvehe A eacenddphanpcentisallyi agtivesagand/ davulaninsadithin the form of a salt,

pr%ﬂear EISWiIéﬁ@ };M iMHe! R eﬂgﬁ&asév avuﬁ iSEeRsbly used

ceutrca active age anic acid t he _
f or Maauxiasias may fpr lesten@ﬂalpe/u%eobfvlsmdrwbladﬂral, dlﬁntea@nts wetting

Jae%é%ft bindBRL RS #éﬂf'% $idlvia eﬁts nafthE @gal ?Exlliﬁﬁg%s o‘f\guxmanes are

uxi'l'iarires hmy for 'inst nce e us
latfiosel sitarches, bentpekge galciim earbonaig, manyitot, @Icmgwsﬂalhnd@elmlos

pclé%@?k%a%@@oﬁlun{ 'ag}NI ?@ ﬁH'té &%@%ﬁéﬁéﬁﬁ%gﬁ(@%ﬁurﬁ% ginate,

rarires are tose CI um
megndsiunasteranaten ailical dioxid.dalocr yst al | i ne cel | ul os, 10

||°°' yﬁr%"fé}%lighé %ﬂJgH@ éoﬂﬁie{é b@é&é&?étaﬂd 56%.'%}3’;{%1@4%) Gilveen 0
us lose , Sodrum-alginate,” nagnesi um’st erar at e,
argl 40 wbih, greferatlly bebwasn (Paref 30 wh oy mord preférably betvesentlaanes20
@%‘?%?glyer a%%nwf m St g%ﬁé%gsgh%%t\&/ﬁgﬂno%rce%%eé%re given
retatleé & thisl wnbwelghie@f tige amadxigilin trtydegie pne trer abilipriemr e
h % Ui Q- ari h : .
2 A LR SRS PR 0B 51,
prafevaidlg beiviesnt2r i aydlf @il eorafedzihiectavasn I4|1mm'de&.1. Prrest ercigiit yatios

o 1S R B kB P A B B

10: 1Thqac@§uamae Ipywb@tameermilng b tlmnmlvéhti:bn cBhesleantegesiusly be used
o TR B R e AL U PRl v
thacm?ntior:cnglls}) oelaﬂee to amepﬂulm?nmanmgcﬂh@cwagmn@ pbyddreacagrelihg fo the

20 i ' .
nfitiefioc e arpd? sPriEBRRE phlir PR e PR, Tig buystatine
p@d/d\ﬁ; aceérdhgs% the |avemt)?] ot megelgi#ﬁ gcamgorlin@m meymljneatldm mey be fed

er according to :

inRoh e s URP upe T B SPHe s aying ROBeA faon tat
feediyngtnadtérial énto paapsule awy@otprige fomiryea plog eftheanaterialf $ed plug
ol ety 2R B L b el PR PR rlapd il g apsute
cdrit@maglcwseﬂllrfeq:rmar bihtae niiktufecantortingattre irvbntiontalsa
oGRS Fop e ey y Rt sbordl? sER LPAUE sccoraing
tofthe irventidred haMemldd alsonrbtates fonttle ubabf thecnysallire powde_r according
toctgg E']?’ISH i c}{e%rﬁw lérelsag%or%m ertheomvenqlon%rxflllynrgea gacp%olre o'r?oqr the

preparation of a tablet.

The invention also relates to a process for filling a capsule, comprising feeding
the crystalline powder according to the invention, optionally in combination with

auxiliaries and/or a second pharmaceutically active agent, into the capsule. The
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enconpasses a capsul e containing a plug of crystalline
powder or a m xture according to the invention. The

WO pwe08icen al so rel ates to the use of the cryspel/EPI0684/002989
powder according 30 to thesinvention or the mxture

according to the invention for filling a capsule or
for the preparation of a tablet. The invention also
relates to a process for filling a capsule, conprising

feeding the crystalline powder according to the
invention, optionally in conbination with auxiliaries
ingandion elsq relates iel apriegess cemprieag Mixing tevasysigling povder gecording to

thb %GHMI a[i)h&\TH]%C%@C%WéHC@&%@@]aL&%{I@ PEMANO YR her Yith a

I nventi on SO rel ates rocess conprising m Xing
seched phyratageuticatly pelivg@gealc aod taedingditee raswding métﬁfa ite a capsule

W t I

opt 1 NeaTIRREtnb RAblolod GE BHFenBe T Hle rpliaife amoyiplin
trinydrateepongenaccosding fotbeiinvgntionefacibiais prongsaqas)sum as plmaﬁdaNet

grﬁﬁtﬂ&"rﬂrn gg%ﬁw@%n@q {apRt foﬁ*uﬂﬁtldrgi}{o?tl}ﬁﬁ%r lﬁ\@ré%r%oﬁ{e ihfshtiBh also

I'ne anoxicillin ate
pravides elprwg:ess)cqrherlsilrng/@crmmreas\slmmttﬁl qryséalwwqomvm §é@0r§lﬂﬁ fto the

m?é:htlgﬁ %r @&ﬂg?@%%l{w% g{ﬁarﬂz(eﬁé ?Eébrdlﬁg% %ﬁ\?etn'tleﬁ‘ to ;%r%gh@é Tompressed

mat’| on ere e I nvention
produnts.dée compreased pragustsrmay fog instanse be<iranylesher tablets. The
. can
G Eh A BRI ARCRN chphlifg oS ARNAT plcor
cqmessed fommplr exs@tbingdhe duixtties. acr:heilrtgomhemeutlmlo@gmpsessed
y for instance be granules or tablets. The 10

I'nvention also relates to granules or tablets

conpFhsinventiohelsornpites tbiagogrsader preparingagrpndes edmposing
QL , - e
reBling B Rafie bitinch LhifaaRG T Ml cttioh & WA E L Rling to the
inpzrdioe septibosllyin epmbinatiorgwiimaindiEries anpicr sisagond gednageutically

S Y

o 25 e o e R G S BRERLEL Blinb 2t ARG e ffacts o
priodua:eogn‘anmi% ioe gmmhieapooldmm iney adveitageoasly deared to obiain a

d s(BrerS :}%ﬁ@ %g%tﬁg@?otn' iﬁe Wgﬁdn JI&{ ﬁele{tc% n,piraﬁﬁg%) 86t Rhble by this

procestice granul es. The granul es produced may

advap afeoRh LR R8E § B QBRI fhoBeridlSth At RBIHEhS mixing

si ze ion.e vention a
thgrcaysidlles rvider aahdrmn@}o ﬂﬁblnwenpmmoretbs mlmreTMOrmm@mt%n

BB iehd e REVIRY Ao R AR AR S g
mblséeninMigid; ompacthbehemwstarsewlalst:mmstt ondry pgrehelating the compacts
°%’taég§m{§&ﬂ'g’f‘ %lav%‘l?ger}ﬁ\'(/e 8 rela{%“?%graﬁg e%%b?%ﬁe(gl By? fhis

peoggzacti ng the crystals V\,hl | st noist or dry;
gran

o b A REr L b P g Bt e
criybiialin@ poywdercaessrding to the invention or from the mixture 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 this process.

The invention also relates to a process comprising compressing the granules
according to the invention, optionally in mixture with auxiliaries and/or a
pharmaceutically active agent to prepare tablets. The invention also relates to tablets
obtainable by this process.
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The invention also relates to a process conpri sing
formng a paste fromthe <crystalline powder according
W eootlog26bnvent i on or fromthe m xture accor di NBCT/BR2004/002989
i nvention; kneading the pasie at a tenperature of 10 C

to 80 C extruding the paste in a doubl e-screwed
extruder, and, if desired, drying the granul es
obt ai ned. The invention 30 also relates to granules
obt ai nabl e this process. The invention also relates to
a process conprising conpressing the granul es

accolhf inyentign @lse nreNidas:a piocessianyMisingymixing i eryptallinet h

arfdRitilih mﬁy@%t@p&m&r ReoBiMRE RV Rh) WitPahbMEIAE M other
prepare tabl Invention also relates to tablets

physical feeni @ei@yahlm@nwfeéé@@@rlﬂmmemwmng@late The invention also
proGaEER 74 eo&%%%mg%.)E%xlcnuwmhy&ateagmepééwr&ﬁ@t@the invention

process conpri Ssing m Xi ng t he crysta i ne anoxi ci l |n

artdr (ihgmpxieitin dwdeate icanothnr pysieal fore, iprefeiablyGianulps gpmprising
arﬂ%&lllﬁ iyt n @R %Hi)%ﬁlmémytﬁfs%ktufé)’% 'quPJrFfr@é "Jmla)ﬁ embodiment,

es conp r|S|ng anDXICI l'in trlhy rate.
thISrme(mrﬁa eemplises aupiiangscansl/ef anseeond éh@rmﬁ@seutgiaﬂxgathy agent. The

graRRXL Ebrlnhh %51‘&19%‘ ginl?ttr‘ﬂ‘nl%@m 3 h@%%%(}?@ bd thitd¥ may be an

I nventi o |ntr drate 1 nh anot he
syitaplei gramulésy foninglardedraaivigya dp ahbdteser Ao ang 10Q0 pm. The ds, of

OB ] ALy b TR ThO e
instanpe coppriseatildasadl et Yaoitinoxiallis eihwdaete neafembly at iezst 95 wt.%,
B ARG a8 Pk BRI PAR S A b s re
freaiot abdliarigs. dinelgeanuldsomay bs bhiacedieany guitakds prosess wherein

0 ' .
o AT S8Ry, B8 % s A ED Jobprgrn,
exinaion| egoragstichowet orrdsy gmnelabomrpr ise at least 90 wt. %

o Pt BN r BEBLE a5, R i
haga hmﬁrOMSelqu}n ea‘t@rFabfeyably hiee gyainlihe poader actomingdb the invention

i :

R L QT B <R RO, Ppraply s
4Q rrﬂmudae:wefémblyl st thare 80 Imyinuted, |peeferabiydass hag 25 minutes, preferably
BB AL T SR s BB oS 8k i 7o
referg $6 aéﬂlod‘@qploaﬂereffaclcdwsblul@nto@ 85 et % ofvepitsidetermimad gaantity
e P 352 AR 585 R Sh A el BEal o
Thdﬂaéteﬁﬁmmldnma%s % ippedferablyl garrile&lswtmhaeﬁr &)@dltlbmma£6eflned |n USP
2B o SR e 'R TsBY SRR el
stpflﬁj eat@ bt jk/)002|€|bni &}&3 2N quaratfaph V\trt)eBrefélfaﬁl% myp_ll_ég%ge taken at
Qo PR S B A R AR (e 1L BG0Y G Fnong @goxilin
by\U\P/ébsbrp&oprP&dﬁmﬂrﬁdmﬁQomﬁmmMy trinyGf@e hayirna doalk density higher
RS SR P he b BTk B g Sk 298
highef aabl4p giar, mredotdoitindtadare eotithih drsolatordetdésied i n

Therefore, the invention also relates to a product of amoxicillin trihydrate, said

product having:
(i) a Tgsy, Of less than 55 minutes, preferably less than 50 minutes, preferably less than
40 minutes, preferably less than 30 minutes, preferably less than 25 minutes; and
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27, chapter "anoxicillin capsules", involving the use
of apparatus 1 and applying a 25 stirring rate of 100
WO pood(0826F1 27, paragraph 711). Preferably, sanpPE@BER2084/002989

taken at regular intervals8 e.g. each 5 mnutes, to
determine the quantity of dissolved anoxicillin by W
absorption. Known products of anoxicillin trihydrate
having a bul k density higher than 0.45 g/, for
instance granul es of annxicillin trihydrate havi ng a

ul k density higher than 0.4 % , are not found

("hﬁ%'kWBHtW'%'Fﬁrdh%%ﬂéQ(rﬁ'npﬁeéﬁfé%Y higherrien & vk, mae preferably

hi Piléffiﬁ‘éd 085 JmAP: Th@r‘eﬂ& RS shekif R h‘:ﬁtt f&fthélﬁﬁlk'o%h&{y' The bulk
hydrate,” said_ product havi ng i) | ess

demsah Mgy beilesstthan O&Qmé rf@mnvamf@slgsex A Osbg/mlntmegﬁay for instance
b@g&f\@rmhmésess than 40 m nutes, preferably |less than
m nutes, preferably |ess than 25 m nutes; and WO

200471@8'23@11!'09@@05\9%4%@9@@ amoxicilin tahyslipte, a%ﬂgrqdyct having
(|)hel Q?Bf FeQ@fhaQI %@n%f@s pr@fe‘?&tﬁﬁ @%Ei’héﬂ ﬁ‘ﬁfnu&é%aﬁre@erébly Iess than

preferably " higher than O.
4%@!@1@% pfaf@rat;w%ss thamB@ nfisites, westeiably la%sfﬂg-an 95 nvwe,iemnré
t
(u?ﬁ fbﬁip%ﬁ d@ﬁ%%ﬁglﬁregg@ﬁ rré;@@ A, érleﬁértﬁtg%gf&'é[){%ﬁ Oaf“?ﬁor‘e%?éferably
highetihas0. BEglmh dherevig lﬁlplsﬁﬁClﬁﬁ drper émitfersthe éﬁl@eﬁ rd@asntyt The tapped
I
dﬁgg%ro&? bleelgssstlfnh i gﬁ%f%ﬁ?éetgnﬁ IQ%@%QE?‘};QM@S@H ta‘ﬁce Iess than
1.8k es, preferably less than 40 minutes, prefer abl y

I ess § [ W .
S TH PP i B AL R S i
hapmrg erably higher than 0.7, nore preferably higher
T :
O B B oA Y AT 8 v
49 mrinutes, zrejmbly l@@rtharmga aniubed, gpseferabyrieds thag 2himingieg; and

(ii} 0% %Q]%ﬁ?l @%dttg%d oien%lt),%dgh théﬁﬁe \r’]éﬁiéft%?/ﬁ' %'Tes%l tﬁQn 1. 7dpreferably

anmoxi rate,

leps mwt6 pln@eraw le¢s than 118 Beefekblydsss tham. 455Wh®rﬁemt Cég tapped
d%ﬁ)&%ﬁ@g?}u tbggstﬁénggﬁgpgg'ﬁgﬂlﬁg@ E{?{%rﬁ%oef (‘gﬁ lerl%'t tl'ge’?é is I#baébecmc
lopeelingit tsltlye taé@@!t/dth dhe zalordt/dumas bedighef than OB dorkinstance higher
thﬁq tity and tapped density such that the ratio dt/db

'S less than 1.7, preferably 1less than 1.6,

pr ef 'émahwgntloewq iebatesitommaxicdfiretriapdinpte, esid produst haviry
: rei d
(l%f‘?% roglseg% hsanI %Orﬂﬁgltesvér%%fr%lé{%?e%g Itl‘lfg?}SD R#Lulgersés%?értagly less than
4G miuités, orefdertatwrleats than 30 orinutés pra‘erablyde$sjﬁhan Pheningies,and

(ii?% gf?(ldzﬁgltlgl ar,al' tg{J}geLdt JJ?@ES/ %m@ﬁhatltﬁ% ch?Fe@Q%ﬁ"’Qﬂhg%eés de%ﬂed by

lon also re
((dr-idpydiy 80@% |$assjtmn@1@&’cmr¢fal\abryge@ tham 35%5 Mooé predargbly less than

364;] a’Pﬂr g s{‘]té‘fﬁt lﬁ%\'?\%{:{eﬂow a%%)y 'IJhSiSe is thgasgeé ﬂc Mp n%ﬁ for the

prefe
compressibility lndex The compressibility index may for instance be hlgher than 10%.

In a preferred embodiment, the product of amoxicillin trihnydrate according to the
invention has abovementioned preferred values for bulk density, tapped density, ratio
di/dy, and compressibility index mentioned above in combination.

The product of amoxicillin trihydrate according to the invention may be amoxicillin
trinydrate in any suitable form. It will be understood that the product of amoxicillin
trinydrate may still contain some impurities. Preferably, the product of amoxicillin
trinydrate contains at least 90 wt.%, preferably at least 95 wt.%, more preferably at least
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40 m nutes, preferably |less than 30 m nutes,

preferably less than 25 mnutes; and (ii) a bulk
walessiosiebly and tapped density such that the  PCT/EP2004/002989

conpressibility index as defined by 25 ((dt -

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

35% nore preferably less than 30% This results in

i mproved flow ability. There is no specific | ower

limt for the conpressibility index. The

wg;pressr bi || t% i ndex_may for instance be hj gher t han
98 w7 er?”épxtﬂ"éﬁ hv@ateeﬁbeiﬁ weiget pqr?%‘t?ﬂeérﬁﬁ%ﬂ' f relative to the

wéigRIdrGhd t)r*oauétr PRY&HEBIY &tha Greudt Sthrh Sxidille triny e hERRIIRG S the
abovenenti oned preferred val ues for bul k densrty,
inveypioads Blemeliauyiiakieg i o so dt/db and conpressibility
i ndepy dﬁ%@ﬂ%@ﬁﬁ’erﬁ%&oﬁﬁct%@ﬂ%%% e inveiRioRiLENshliRé

amoxicillin tri %/ drate according to the invention ma
arpexieiiip kiitydrate Rowderiasgendingdo ithe inMgntion; inaasother gmpodimen

eerJ)éthﬁt tH8 ‘B?Jﬁrﬁpé&ow}?é tolthE iREREHIGE aRhix@FPXdRpidind(i) amoxicillin
tr rate may still contain some Inpurities,
tnbv@rﬁéfmoker rtrﬁ@rq@ryo@rwg"lm ampysiligitihydrate peyagiReEeEling to the
[ t I
ln%mfog’\ dr@gr(@ anlr ﬁﬂy&\‘ate’f’h eagégﬁfe V\% 2%%11%?312661 rally granules
cqvanrrsmmn@rl@lmymdra@ 98 wt.% of anoxicillin
tri hygl iﬂ@@ntroﬁ'&%%r&‘ﬁ&%& p%&ﬁ@éﬂrﬁ‘ﬂ%’?ﬂg@h&rr@' atfdkicillin trihydrate

relative to roduct. Preferably,

pawrer prr ey the carrialing amexiciin ity diale BOWdRGCaPRRLt thene
m\/ f%ﬂt W@ﬁ‘ar‘nﬁxrfsrﬁlﬁ% Qrfrotﬁ%r{ty'sﬁél' B, drorePiify G3RAES EFMbrrsrng

uct accordin he invention i's cry stalline
arama iR tdhvdrate ta @btamdhep@dp@t\meordmd@ itheg wgemt@nt Thlee quantities of

ar‘nB}f @ﬁh ey Harid ﬁ&‘gk!ﬁ%ﬁ&%@%%‘éan ﬁé@%@bﬁ@ﬂéh fhlé?preferred

uct cor to the Invention 1s a mx
cmmaﬂwsm@T(s%)andmwk Bensityt ephgdgensdy petiel d/db and/or

ccﬁﬁﬁrfeg\{dﬁiﬁ[gYno%&ﬁé AL RR. ?H@éhﬂgkrgillf ergr}fdr&ég;o%ﬁ PANE Rfixture (to

accor I hvent i on
b midkegigl mey doeienpoarisr hevrn@ Fordnstéanicefaotopf beteten étﬂnyi ’iOO pm. The

o5, S EATRHBIAS RAUR LI LI AR o pAINS

Aol rovi
anoxTloe gtannles compusing emoproerﬁetnhydnmteﬁreﬂmbhrytw@ éo be mrxed) may

S ne anoxi.cillin trih ovvder cor to
of R el SR e b e S foe ok B R PO 3R 0B ph” e
df, oF tﬁedgwmflﬁ ralidr%fewbwl’ddt@ﬁmﬁeﬁwd makrﬁg a eﬁem%r@lybisl The granules
[ rate to obtajipn t ct _accor
RIS SRR aheee SR Ot SR fihiiteler misierapy at least
o8 nel %Q meore |p@eﬁablyb®léﬁbt<®wﬁ%bfb®1%3&tﬂﬁremh$mfe Pi‘éférably, the
g @@H%F@e ﬁ?%pr%'Bﬂg@?r% th? grerﬁ{leszr%gﬁ) h%&)S/uelml§r suitable process
wReRp mﬁdeb i ddmbinette o graao lek efoe rdrstaﬁbe b;a Aaller eorhpaadting,
tr|h rate powder in the m r%éj e m xed) may be
aggloy @@Pﬂ@”r@ﬁ“‘f%‘?ﬁﬁ’& of dsgagta¥t ween 1 and
100 The iﬂ’b@iucﬁc}tsﬁd&id toniee mYEPtioRi dahadvanthystalyehedmaddor the
accor di nﬂ@t 0 the |qurqvafnt| on.is preferred. The granul es

PERAIAHIPR PR PRABIACE A ACPPYSHPTr ate in the mixture (to

be nrrpreﬁbodrrewaccaﬂurrgetoarﬁefunsemtoawaa agvmugamslyfby mixed wrth

I NSt ance havi % of between 100 an Jﬁ g
pharmaceutically accegta le auxrlrarres and/or with a secon arma eutrcally actrve
agent. The product according to the invention can for instance be mixed with between 0
and 50 wt.%, preferably between 0 and 40 wt.%, preferably between 0 and 30 wt.%,
more preferably between 0 and 20 wt.%, preferably more than 1 wt.% of auxiliaries,

relative to the sum weight of the product and the auxiliaries. The product according to
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d50 of the granules is preferably determ ned by making

a sieve analysis. The granules may for instance
w@oeompssel at | east 90 wt. % of anoxicillin tri hpdr/aprmp4/002989

preferably at least 95 wt 104 nore preferably at | east

98 Wt. % of anmoxicillin trihydrate. Preferably, the

granules are free of auxiliaries. The granul es may be

obt ai ned by any suitabl e process 25 wherein powder is

conbined to formgranules, for instance by rol | er

conpacti ng, eggﬁ omer ati on, extrusion, fgatl on,
thedivestor 3N for istAnse e Mixechwitthelawulanic a@lédn §H1|’h g oprefesably as a

6’[9%’3‘?1% isaR tﬁé‘ﬂ/e@ﬁ‘(@%ﬁ)%ﬂ%%éﬁlw @&dﬁ@acﬁ@?reﬂ?@b% being between 1:1

aration of ar maceut 1 cal oSIt1on

'19‘ licRretesaldy betwgen 8 frans 10t @ﬁ@fﬁﬁﬁblk@ﬁfwaﬂvéﬁt%@eﬂabsﬂ\ﬁse
wgghﬂ]aﬁgéjar\@' éarbuﬁ e PRAFHBS bt h%x fiFeMHelhRia afe in acid form.

[Taries an or wth a’secon ar maceuti ca Yy
Thereiore the wantionTio islatrfuiota mixtive abtatpable kyrrproagesmeantiising
[ %
G 8 proci} BAERIAF ST B WL aniOr'y soechle. ™)
pmﬂmaewtimall%ctlvmgentpﬂ@e svenilon aim mewde@a arguzcomprising (i) the
pﬁﬁﬁét%é:@@lgmqu\gft %’?lot ﬁ\é@l F@/ g&lll hh/%hé%%a%l @'laa?rﬁwég&tlcally
adtive ageoiduct accordl ng to WO 2004/ 082661

PCT/ EE é%@%r&ﬁ&%%acéﬂlc& CltIOé{ {;1 Htoa é id hﬂﬁ%er grﬁ?f a salt,

be m X avul ani aC|d A Sal orm pre
preferably plavalgsic aeidgatie, forrh of apbighsiumegaitds prefiarably Lbed

cl aVHL Q[H(l r%%'rﬁaﬁéﬁfn%ﬁ% %e ﬁgedqgle?%td?fﬁiﬂdé?ldl @%grants wetting

15: 1, preferabl et ween
agﬁﬂtwe‘ah bifrdersa hiprigartts, fidhveagenteeangtthe lilse. |Exerrm>m of auxiliaries are

Iagll% u%tana éfbghtokﬁg &%EME%é %ﬁg ! e&l oll 'nﬂ?%ggfstallme cellulos,

I'n aci ore Avent 1 on
pelysobate] ssn teond sulpiater erodretindtdllesibye Hapsatiessiginate,

mg]ﬁven"frﬁ s@ara@éhlg& {igﬁd RLRduct according to the

raries and/ or a second
phar Redeably ciik Inyixiact ¢onésisggleettveeTBend wlevit% qreferaiay between 0

afd 2 M’@'S 5@9?#3&%%&&'@’5@56‘6‘%‘/'( c%re] gref@rrﬁgg%%{ween 09 and 20

accordin
wih%s prderdbly maoreditarut wt @l dfyauxidiaiesy & hespameightlferéentapes are given

P RERGET B L G ShoRplnYMBRTE era TN 671 o
t he Prferablly tlee weiphtisiic ameaictlin: clgwikherai iy betesbn 1Asand 15:1,

Ll ari An n u f il

oSty BebfERo Y abd oyt oL RORTY REmEREAH 41 Gt Risiant ratios
afleudatdutzded Br tid anhydgen tsmoxicdlint drel dlatutanatxiargeldesrmof

auxi [ rches

car bihE PletR iRl BRSO LEAf ey Rarilsh e (B o ling =
capslulesfor blaaarmacsmd:aLUBel, mnnmkamelqgmGtme capsule. Therefore the invention

car t hyl cel | usl. os. m_al
88 PRI et e e ol S0 ana i m TGN S & eBbsuie
cantaihing ¢he mndtm"erm:cdsrelhgﬂ@ thelnwertiob 0Tt préduq meéardiablty the invention
or\%ﬁe (gnﬁ%er %CCBngqgeiipgﬁ'% r etey @bg{ﬁdg’%@\/\gaepgu% i ra]lro1|y gl%table way.
It will be understood by the skllled person that feeding material into a capsule may
comprise forming a plug of the material, said plug being loosely comprised of the
material. The skilled man will understand that a capsule containing product or the
mixture according to the invention also encompasses a capsule containing a plug of

product or a mixture according to the invention. The invention also relates to the use of
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Ww.% preferably nore than 1 wt.% of auxiliaries.

These wei ght percentages are given 20 relative to the
waommedeght of the amoxicillin trihydrate and PEEEP2004/002989

auxiliaries. Preferably thdlweight ratio amoxicillin :

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

between 2:1 and 10:1, preferably between 4:1 and 8: 1.

These weight ratios are calculated for the anhydrous

anoxicillin and clavul anate in acid form The product

according to the invention can advantag eousI%/ be used
the groduict a¢aeeding topthe drygstiereorithe MbraierAssaginactalthe, swentiogifor filling
2 bRk GorI Rl fonARbgy Therefore, the invention

So relates to capsul e contai ni ng the product

accoflf ingentontalfe neiaw_sripuaomomss,siorcfalmm eapsglen campising feeding

thEib?odUgi(é%Ho?dlﬁé:ﬁ)%Q iM@niidh, toBﬁoHa‘ﬂY Ei;ﬁdn%?nat-gh%ﬂrﬁ&ﬁﬁﬁes and/or a

cor to I'nvention m xture accor P
seoond hbarmacentidabiv antive dgent, éfo theteapguleabriineentionaigp relates to a

prBUéésa&l %Y; mmhp ti{d hﬁ{:lg& alépgr@fn?ttg (10N theﬁtﬂaﬁ mﬁntl}g:;ﬂhlggﬁaceutlcally

person eria O a capsu E .
amptablesayxﬂlenm @gthnqdiy tagetiter wit arggcend alnarrrmiedth@ﬂwgctlve agent,

allflﬂeggin{;%%gﬁltlﬁ I%Gilqtooaf Qe material. The skilled
man W r|

un ers that a cap sul e cont ai ni ng product
or t¥We foundthat @eamomved rﬂthpoonelnteea af denpriodHctzicgerding to the

.n@é}%ﬂﬁé&lﬁ&% éﬁo %Qec‘é%fc Ceglutr?laﬂélﬂlg grgﬁhlﬁg% agﬁl%%%ifotn folet

Xture a he v et vention
foahatmrraa1dethe$ke a mrﬁo@smeomvemrzeba/pw@ka@p process comprising

cfn% E{) @%91% %.ﬁc%gcco}% élﬂ?th@rl 6n BCESM St fhetrn‘?(ture

e accor I Ng to the 1 nvent
adoordifg to the gweat:cmtps:mb@oercoﬁmreashé pprckiptsr Abé gcmplfesaed products

m%?%r%stanééeoe p@'\éﬁfﬂgé %ﬁ%lﬁ? Tﬁgl r&%ﬁ%or‘ ng{eﬁétgg ?osgraf@és or tablets

CrorGng ‘hg praxiuchecdoriegtol tbamveptuoron a:bmressedm ordhé oiture
aé{(\éo%&}\,@{&hg ,ﬁ[ hﬁ&l r&gﬁ@?@s%ed ?cfrrchecond phar maceut i cal |y
act &n i

capsu The invention al so
rel aTlaas|nUmtnnWsm@%e&:i@mpwmse%gjomwpa@g ¢ranples dwotprising

fe%@@@ gﬁéa@rl%gh& acg{? Srt]ﬁé ‘HO?A%B%' EHé ; gﬁgrg lé%ocrainb% the invention,

auxi |es opti
opstenalhdinchanbinatien wm:b ahklyar@stand@r a@enend plearohatedidaihgadtine agent,

ol et et PPt BaBed e b St S i bt e e

gitzheles IThe gmemiéa pmdha?d iay at:!mlmgwesllg@e siavel tasbtdinya derired
0 0

o3 fkle 428 Qe bl pREA ST Aot B gty s el o7 i
placesess conprising conpr eSSI ng the product according

L5 LB PAVERDIER BB Ea0kia) A5t Hiye? SEPEHLRE mixno
thqu?dﬁ aecbrr]qhn?mt:j?ﬁtsnvamagn bnomelmnm;motnmggmmhrwenmn with a

1 ets, .
oipdip apent ST Berd PorastEndeisle Sat vl A iR o auic
compating thve a:rystalsrwmle’smeldt diramrn gnanaldztmgrthat:unnpactaobmrrmdnlgrough a

|nvent|on

sike TEAMAAER) b3 coiBiel ABERTRS plelable i S,

conpTheinugntion also relates to a process comprising formmg a paste from the
product according to the invention or from the mixture 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 this process.
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feedi ng the product according to the invention or the
m xture according to the invention, optionally in
w@ oonbiosasbi on Wit h auxiliaries and/or a second PCT/EP2004/002989
pharmaceutically active agaat, 20 to a roller
conpactor to produce conpacts; and mlling the
conpacts to produce granules. The granul es produced
may advant ageously be sieved to obtain a desired
particle size distribution. The invention also rel ates
to granul es obtainable by this process. The invention
al soTh%lna?fﬁ@nt%soa(eBFQ?d@§s°rf>@ﬁ3$p‘1°€]@ﬂﬁ'ﬂﬁQO@P%ﬁ!nééhe granules
a&%f’ﬁ?ﬁq fl R lrWePﬂthg optiohally® @&Rﬂé‘ﬁﬂth AGLRArRS 2BdloP at he
I nvention or the m xture accord to the invention
wmncwtlcailyn@ntlng agefdie prapaee @bmﬁ ge dyentiory Yso rekaies frrtablets
n a noistening |iquid; conpacting
oﬁ{ﬁ@g%;;% ?g}I&gS% st noist or dry; ranul at i ng the
conp&tystallipstamaxisdin tinydrgte rewder may, eﬂb@'”?ﬂ/‘é\hwrﬁﬁﬁﬂﬂﬂ g golution
ccfrﬁ I‘%‘il’%sdlgé?ﬂ\%rd lir Q%Eﬂﬁmgqh@én{omcﬁlmpcﬁﬁ’fcﬁ% fromgald solutlon
ent on so relates to rocess conprising formn
todomgty@taisﬁ separpingstbe srysthl fromceist apitiignt and drging ﬁ%ﬁﬁﬁ%ﬁed
r?itafsr RELESehIRLIRiHE f‘erﬁc&ggrtéﬁhﬁ@p&g&:er |HEYL%% TQis KAGAREA%, the

aste at a tenperature of C, extruding
dme%prpe\lsqt@btameal aﬂ‘dtﬂﬁIOQtamﬁb@/\b)dthISd@(WQﬁ@er and, if

desi %Faq@f*s{ﬁglytfgr 1) u%&%Mlﬁé’&@\h{?%\wﬁg%FF&\’/@@%\H Broperties,

alsore tal ocess
iNZGOURUGS AB6higiPOTk Epzs)tmar@mgm tamedrwsitm@mbe ehtaitiesldy

Ne! ! L&l . th
g e e
mi xt maswburiel thabireparingesyiaitifeopoveder phvingrinaravetiidy properties, in
p?rgﬁul @nslgfggﬂll[( d%ﬁ raﬁﬂ%{g?%‘h %;Féds%engpﬁ p’ré\%lea% |ﬂ&u@{5§c§érrymg out
therrystesh) inmertmntx ihei drystallizing, twuaratlm @M@mgm@d%@uch conditions

th%ﬁ%w%:dgll%ﬂ c%eﬁé ﬁage[éarpﬁc@aéé?a %A.a@ <izG O h&'ul%u? he?ag aly¥edndsor

cr I'zin annx at &
dfor om sai d soI ution to form crystals, separating the

< nLL 0L A ot DRt 1 BB e
relatwblyd@/s cofmentratonsatf ahiouictllésdn the aqueeus delutieh, pelatie@it low
c&pcteﬁrrgtgo%ﬁaq?géo?ém ﬂptli'n?h'agg o) y&z{uifeﬁ a?‘\dR) ﬂmﬁé%nr%\g?%%s SRion
havimg blghqbufmyoﬁurp'rempmfenrmcondltwngara d@mhmd béreinaftgh bul k

dens |t%sq&%e‘? rfoJHdQB afT F\p&%u?a?%’rj ér%’st%l@ﬂa\%ﬁ gR ‘ir?ér%bes%fj %e, the

sel ecting the Cr i'ZIl ng, sepa Ion and/ or
ex:tentcbfnmenlnanlcaltlmmast foo insthrnce aIUrlrpg epsialingtioor yapandticnramd/or drying

R R et A R SSEL Rl g Pttt =
meckdrécal fdryes, fiar insdascecduring |dmgng3an11dlor:|@p_atwn9 100 tressporﬁ af the
ofyitals, 18 3 el B b B R R Y SR Bl Bs,
compared $@ thepsitubiian vehese fresre isnmethanidahimpact Hoasswdr, 50e
mecﬁlanlcal 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 pneumatic
transport of the amoxicillin trihydrate from the separation step to the drying step. Without
wishing to be bound by any scientific theory, it is believed that a limited extent of
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d10. Preferred crystallization conditions may include
a relatively long residence tinme, relatively |ow
wa@oeogesdesat i ons of anoxicillin in the agueous BOI/EP10041002989
relatively |l ow 20 concentrdsions of protein in the
aqueous sol ution and/or using an aqueous sol ution
havi ng high purity. Further preferred conditions are
descri bed hereinafter. It was further found that, in
particular for crystals having an increased size, the
extent of nechanical inpact, for instance during
meghanical IMmpast h@ﬁwthes?@’%trth@fl relativeiyiesge w%ah@awnaftm%hﬁpesof
ndddfestiie 5rdi<%ﬂsﬂhEbébgrﬂé’SLﬁtﬁ‘1ﬁF?@gn Q%Péds(e%f the Jll@ Bendit ¥%h@/‘o? tapped

are subj ected ani cal forces, or I nstance

dengity. dipvever, mgoa highgxtesnd pbmaehamgcabforwsaﬁ@gltﬂved@@ rgsHib in the
probYGhAlof cré/;%?s A %e‘i’@cpﬁr\et YheR¥ rteagaﬁg gpﬂﬁl{ &é(rhsﬂ\] @nd/or tapped

surpr|S|n oun to I ncrease conmp
defisity, dsinshithighesighttnievided ky the investiemardby varpiae the mechanical

fo?‘é‘?]‘(@ékllléd“ m‘éutu1 H@&{E@l o§12 hef&)rn‘aﬁéngyvg 3ﬂe Bb&Hhal duli€density

densit nsity are
angéerrtaprag d%&haﬁﬂaﬁi\eVB%act durl ng separating can for

'nSt%?dlf?&}/,atﬁgﬁrﬁ/‘éﬁﬁjc}n:jﬂrtBV@& Ero‘&@g‘g fd{gl'@iaﬂﬂg Wgtglllgg amoxicillin

Mechani cal = T'npact can tor instarice
trlhzdfa@\mvcl@y saési prgcess O@mwalog Qrvgtelhzmg the ameticilfie &rihydrate from a

tloﬁcc%nmﬁh@dlgé’&a\:/:%cémgﬂéﬂﬁﬁ 'se Elra‘lfﬁ\n§1 é}&&é%?fom fald solution;

can a e acnl eve
drging mlrmsenaratednarpteds, wheegin theqiregese, prefauakly th§ crvﬂelh@pmr t

s fgre%tﬁg a@?&f'ﬁé}i@[, i(iéé;eér(}é,c{]% @HS §Jcﬁ'@oh&ﬁ r?sgrﬂ%{)tﬂla'r%lgﬁ\bep
crystallise pewderfhias a Mdodgnsity higher then |0e45@im.i hraeferablyi hmmeefdhan 0.5
g/ﬁ?ft éfe}/é% rﬁﬂgﬁérﬁiﬁﬁ g‘gf eE%r%Qﬁh?gé&%%% p&)%lrymit ;orr écre\e bulk
d@rﬁﬁmﬁiesprhmsngefdﬁeblg ways‘p@lhznm@ edparsiing end/podiging, may for
S PR i - BERERE e e B SpEE o o
formstzane ¢k tiar @€g/mb believed to result in the

PLSCH O AN el By bRt hB b
tribigdraty pdwder,i segd ghtegsrawmpteidgbgry¢thitizing emoxiciim temirgty from a
ool o FRENADI Sbicfi0" GBS -HRS EKLLLER HTRT-LS <BBlG:
drdliegsing yepaamtéd @rystag péaraie thei prycess eprabdalgly &k crystallizing,

SRR OB | S0 LABEON e Bl opEPBe B ino

epalngcr ine anoxi crl
crsﬂamnw pmmdmshascamppeﬁ aesite highérathbn ﬂl&@'nﬂ rmefarabky lighédritnan 0.7

r| h [ nt ai ni.ng. di | v
S8 Rrdoh e shon il ARG PrBfly Qo At tne
taspédjdenmﬁy Thieyprogedsh preserplaly a'(eecm‘ystalyangz,l sepansting end/ot diying, may
ess prefea the cr al li,zi.n t.
fob S e fFeris® 418 b RRehed Tlitns 4 1 erPER Ay flges than 1.2
gftrihafbr mhtancekaslsithangl 1grnylstoairistamee fpemsdieain hag/ml. bul k
dens er than n ref er.abl igher th
5> PV Feeios B ufes'? pickts o piarElii s By ok,
trlhgdra’@ mmielrfsaa:d prppess domprisingyoerysthkizibg kaknoxicillin trihydrate from a
solution containing dissolved amoxicillin; separating the crystals from said solution;
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 ratio di/d; of 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
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15 density. The process, preferably the crystallizing,
separating and/or drying, may for instance be carried
wooio4asader such conditions that the bul k densiPQI/EB2004/002989
less than 0.8 g/m, for indgtance less than 0.7 g/m.
The invention al so provides a process for preparing
crystalline anoxicillin trihydrate powder, said
process conprising: crystallizing anoxicillin
trihydrate froma 20 solution containing dissol ved
amoxi cillin; separating the crystals fromsaid
densityitThere isdvoyapegifie fawes 3@5 feftteel r%py $he pecesh drefrabiybe
crgétgrﬁﬁﬁé C?FBQ%E% aRéM4r &&ﬁgch&zwu‘]é &hdibe %a?ﬁé’c%@ttdnmr such

IS car er such condi ti1 ons
canialiions Hhat th@s’@tl@ dedy is bigher tham i1 K8, fpoinstanchdrgher thapplet
d
ens’rﬁé/ml?%aﬁlﬁ)r ééo;)b;}g 9?52%%&%?39@; ?Fe?‘éﬂh&; %rygfa%\g n%d}ﬁcgnn
tringdrate m@@r fsiaisl prppess domursingofrystakizing ampspéltm telayfisatefrom a
squgproﬂ%‘?rﬁﬁgndlgécﬁveed be%mﬁ Hesegébé%g‘ltﬂé gryglgls PP 8%iakbifon:

or I nstance out under
dryinghihe aenarated na/stalﬁ;twhemn theppecksgeprefargbly the erysialliziag

sé'pa tlng/a%l orfdgfqdh @é?ﬁ%@oytgﬁﬁeﬁ_ﬂfbﬂ C%)h&ﬂl%ﬂhat {h@ compressibility

I'ns nvention

indexoes defined yr((ste eés/df)b‘looﬁfcr ispheasithan é@%spr@lferabl& less than 35%, more
A b
p%@éﬁl? |és£ ‘n{!an éd )S ) al‘?%r@lh%h ?%ﬁ%& deﬁ | n t rb 5
smmfeoowlhmm fonthemnmreasmtsdmg% IT\hed:ommsmlllty index may for
ystals fromsaid solution; drying

|n %Reésg%)g@g?;@ggﬁgs/ot al s; wherein the process,

pr ef Ehainvgntiohealss grgvldes*. a pravgss foe peararing gryatadingramoxicillin

ol UL R, SYEGNERP s RO il

sdlhiiom coniginipg erBewhml gmbxisiliny deparaling theperg$telsdirny saitl eglotion;

S8 s SR 555 P A

S@@T aﬁtﬁgmm @iffm@ %hcmledi emisurkiyr sikhemeditisnnihabiveaesuliing
! f Ly th
cryP9The b U He® 2 b Bt ibborgnar F wY BiETF gy NP B 2 il more

piefsthisip @RhBethaA 301 @e i9 partivungetigisarahan 8® AN, tricdd prefdrably higher
the ratio dt/db is higher than 1.05, for instanc '
thangRerm.There 12,7, SPEREC PRRIMIJRT hesty: ghewrersss d@rsi%f)%é@e
crnylrthEihﬁ Ps%fphfﬂmg RaloRbhiIHE Ny B iRdthhéd b carfibdBaT @Hder such
wder, said process conmprisSing: crystallizing
cemi;olné ithel ¢lan of g‘ﬁﬁ?%'@’t@e‘?ff’?ﬂ@'ﬁﬁ‘%mwfm héﬁtf@@n@w rigy instance
I | i
Iegé‘é Iﬁ‘%ﬂg\bﬁﬂ,&n‘?%f‘e?%dl the pl%ﬁ S gFéafé}gPlggﬁ% ?fyé% Il?fg’ﬁ, %@Egetllnﬂ and/or
dityhng, jsraacrésisqut pnééreauab Icyndmmwsdh@'rsh@blnectcnygtals heyparcas pifggher

dr vi :
B 5 A mBe e B e B R0 v
préfgrailly hfgheg)%fahsl O:Cm‘fﬁ Sl'bhlfei’éllis ré@kiteﬁlﬂc aggé;alhhtyfof d{eSThd‘lprbcess,
% re refera es an % ,wherein dt =
P'ieg‘?fﬁ'%’éﬂ ﬂx?t?w'aweaar %GP@%%'ME‘& (ra ?ﬁ‘éﬁa&f"?d °“g8”der such
cSHRnk itifat ldQVeTithd Fe¥ukting efystdiiie PoWBELiS Séd3ithar 0 LAdex.

The conpressibility index may for _instance be higher .
t hanThewater activity that may be used'to specify the extent to which a product is

?nSIt]erhere is no

dried, may have any suitable value. Drying may be carried out such that the resulting
crystalline amoxicillin trihydrate powder has a water activity of for instance higher than
0.05, for instance higher than 0.1, for instance higher than 0.15, for insténce higher than
0.2, for instance higher than 0.25, for instance higher than 0.3, for instance less than
0.7, for instance less than 0.6, for instance less than 0.5. The water activity of the
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The invention al so provides a process for preparing

crystalline anoxicillin trihydrate powder, said
w@e@amsxeronpri sing: crystallizing anmoxicilli nPCT/EP2004/002989

trihydrate froma 15 sol uttfon cont ai ni ng di ssol ved

amoxicillin; separating the crystals from said

solution; 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
cristgliee ampgpillindrihydrae @pwdqmoyomrm@rthee nsentipo rpay forinstance be

f r

hlgiﬁ]le gﬁ%ﬁ@}oﬁﬁ %h@?@hgég Q@FR o fé{r?néf tl’ﬁ@ﬂe@ifbﬂy(?ﬂ]g, for instance
higherrtean €.2ntor f1starice |htghaptben 0| 25qur ifgancettighes tharmhd. The water
acﬁﬁ@f&'ﬁtﬁ% 5&%&%%%& uﬂﬁmié%@ ﬁm@eﬂ%’rdlﬁ E)cﬁrh@tlﬁ\fégtlon may for

e carrle
instaote be tesdithandhs, fohiestdboe ks thee 0.8 ot mstagce:le?stfanlﬂ felhese

v%?engg 'éc? %%gja%ell %@Ul&/lrggaeésn é %{ F ﬁ?%a}t% aec%§|t)} E?{Hoﬂ?rq ?o be

deﬂ‘nyataalthe eqmlg;rlumepmtm hmgldam divimied b;}rly)D%gA prsfecradmnatiod for

dej ?h ctgﬁonsltatedret stasI losed
e%l’lB'“% %Wﬁ*ﬁé?c Y PHARABPIG I S MY yh‘fé ?a’PHSH’ %C

cl’ﬂambab Ihewpg efrelathalysrhalphatume rasasiiriggthemetative puefdity ablayfunction

ot Aeh APt BumitF s beaste SatGtant s HRRG plyeF do hiles)

theemwrablnggh@aqidlm:mudf nelatige homidith €orthatrsaegblen llHreferEW, a Novasina

THA TS TBCphaEME Res Stivrbhahe Sebe doldel g SRl 102 mi
ari%gxmgleletkﬁlledmead)oféélﬁplextentb to which a product is
sui.t abl e

al ue. Dryi b
car ¢ PSRN LpiEReTs At Prenagurel i S Uy pafaer
a@RRhEid the veniidiysbradriz =P preparing amomwattgrreaamg\a iuynnof
or 1 an e

PRI 150 Pz 1 e M ey RaPrs M Vet R rm in
thai p&Inck Badn efzyihe idhobilRet @ncaecdnm@hmmm@m dhu2bus Eslation

ST T AL AT T ST
cri) stﬁlllzn'rh' ﬂwé/\@h@x’ CIHiﬁtrihyuta&'e fromtdae é@eBQQéélO&ﬂﬁ6l
PCT/ 004 298 stalline a

Er1 nEtrpay Bagebtioy Raralne 15 e BRvS ale g stelfesd i an

aqm:ha@@@tu@e Anjisghsile b@@éﬁ)u@ sORtion ﬁ’fayliﬁalséﬂ C8uitdbEh&ueous
or instance hi

her 15, for instan
S Ge i atNS pERTe B YR KRGSt e Aslver B between
10050 aﬁ@;zo hBlhﬁ‘éfeHlellla&w&?n To@: ®vaheBso : aotprwetrablpgetwaen 100: 0
I nhe NoXl1 Cl I N [l [ate or
a8 | Meeeainagieet 10 | hard Shobp fabh ks o0

g9 ngtance | ess than O. 6 for instance Iess t han 0. 5.
These _values refer

iy
70 eBrefelablicihe Fokten FrTyhieh T AReHAT BB Rt pufed
cédM&ing fHdk lmdwzomrmng*.tqiam of Proteifl b/ 1.d00.00@ delgyit B4HY6f anoxicillin

preferred netho the water activi
(tgfel gpneghiation;al amX'svlannyhathauarrnqt?rydlaﬁol\ﬁﬁiefo (<SS dess 100

welgasgsts &'Wf@iﬂr midA/ preferably @s@‘théfﬂ*ﬁ@’w&?ﬁ' darléQf prdein, more
relative humdity as a ction 10 of

pﬁf%b'MFﬁsglthQ%@ yeiohk parts qf@ﬁ?‘fa'm y has becone const ant
(f or ptetsraBRCthe 3blubEn FOMTMER 88)amoxicillin trihydrate is crystallized is an

aqueous solution having an amoxicillin concentration (total concentration of amoxicillin,
whether or not in dissolved form) of less than 0.6 mol/l, preferably less than 0.5 mol/l,
more preferably less than 0.4 mol/l, more preferably less than 0.3 mol/l.
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the latter being the equilibriumrelative humdity for
that sanple. Preferably, a Novasina TH200

w(ab@nnogwenst anter i s used, of which the sanpl ePODEREN4/002989
has a volume of 12 M andiwhich is filled with 3 g.
of sanple. Preferably, a process for preparing

crystalline anoxicillin trihydrate powder 15
according to the invention conprises preparing
amoxicillin by reacting 6-am no- pen|C|IIan|c acid or

a salt thereof, wth para- h%droxyphen?/ w% cine in _
act | Vae aaugayssplution frnl@ htigsleremasicilimiribygrpieds crystallized, is
pﬂe?erg y'a's%ﬁﬁ#oﬁ eomaﬁ%rﬁyafochfoﬂa %lg%r%moﬂ&@ ef%sao@ebag §&ion from

con ni ng the anmoxrcrllin, sai aqueous sol 1 on
Wblohtt?m amwgcnﬂiy tritydrateisi csysi@liized mférabdsf gentaing betwagn Orfeand 5 mol

e drox I-|I6rﬂ: %CL d oV o%lg EF ?B\oérﬂbﬂmmﬂ Ldt%ﬁél'eﬁor%gnﬂbﬂ?fof #ioxicillin,

e SO uti m whi C anoxi Ci
whethhymrmtm dissatvegSorh) plzaéefabls bgtweeadl.R ang 3 sl Biydrephloric acid or
lﬁgﬁldesb’értrﬁa ! &%Hlﬁonbrép thlg b@fWeel?ﬁJ V\Eﬁ&j'l 5$Hblt@mo%hlonc acid

aqueous utions ["'ut'1 ons er el
ometilgyfre nemmom amgaicdin; The g@tmowsmlummfromsmm@lt theamoxialln is

SRR it AP ol R b o
mokofareoxidild : 0 and 95 : 5, prefer;ably betvveen 100 0

and %?ef?r%b& tth'é>r %o%[cﬂ@ ¥in Jirgf'ae |§9, dllﬁ@d Frﬁﬁmr‘i’%t@au leutlon ata
anoxi ci Tl A RS I'zed ar ns
ptifed he@@SnBeargit, _ppﬁ_enablydfet\mem :éanmd fjel?reier_ain}m tb@orqngssgmmpnses
AR E f5100 aBBEEBBNHA P epprororty
pﬁroébei\mhy’z dreiss; pidierabiydiogieerpdand 4 odndsn atssicond stepat a pH higher
oA BV 578 20,08 Db Pl B SR A
Pr ef @ré@daibly, einexisittih driliydreté fomysibllizsa frdne ti'wmmueou$ Bolation at a

t I h%tg cgfebe eah & ‘l"’:(‘TE glﬁéﬂ 46 @8 e}% éi;ea%b % &%I?%IF zp %% l:-kbif’@,"more

X1 Cl conc!
p@@mablyma’vawmwndm cillin, whether or not in

di i . 0. [ .

oo SR M 58 g Bp s HEBIRAE RS pe pepared
innaly/ dujtainte meay pTled ey sblefen tdraainidg Slissolvéd amdgicillin may be

2004/ 082661 . PCT/ EP20 . i ,
PEPOTAC Srecpiis AR (VA Tty doar e e 8P PR RPiH b rare
alsslutupm Mrtal@ﬁyctaj@oluubm ofhthe adtied amogiciindrimcindter li & awd possible

f whi . o
tShrsrie i depl Ryt by Py febaepP R fifrete in stu i

aGohtian, rmdkﬁtem&tyldlé)scﬂht@ncbf thenwrstalsfof byndrioitiindidoate in said
{50, ' Biechhe BRind Rt &f amedol e brasess preferany
cdmsssﬁswelpérmlgw amee[ﬂsescﬂlhtim dmetammgld@s@vm&_(m?h said agueous

A Rl rS R EuR renfehy BhonA S w iR RS Eiterafly ess than
Ol mbrec;lsrlefumbiyelepe tham[ﬂ 4 arobfk Irrmré breﬁeraﬂillyeessqhaOOSS mol/l. The

he anoxi ci |

PRiRebePET DY SHRITRS Rrsram B Aopen it S ph B gl pEotiec
amokidilir, saitilaquésls gofition having a pH of between 0 and 1.5, preferably between

0.5 and 1.2. Dissolving amoxicillin, may be carried out in any suitable way, for instance
by adding an acid, preferably by adding hydrochloric acid to an aqueous suspension
containing crystals of amoxicillin trihydrate. An acid, preferably hydrochloric acid, may be
added in an amount of between 0.9 and 5 mol of hydrodrochloric acid per mol
amoxicillin, preferably between 0.9 and 3 mol hydrochloric acid per mol amoxicillin, more
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nmol of anmoxicilin. 10 Preferably, the anmoxicillin

trihydrate is crystallized froman aqueous sol ution at
w@200pl8w61 bet ween 2 and 7, preferably between BCEHREP2064/002989

Preferably, the process conprises crystallizing

amoxicillin trihydrate fromthe agueous solution in a

first step preferably at a pH of between 2 and 5,

preferably between 3 and 4, and in a second step at a

pH higher than in the first step, preferably between

4 and 7, preferably between 4.5 and 6. 15 Pr e_f.e_r‘abl¥,
prefasably beiwaentQ:9 agdli atreolinydroehletiepeif petimpl amexigilin. Preferably

rAERH, P < SEBTORARHSE ol oP AR 20 e
embodicent, 1% amde@a:ompp@es eRpiRgihg(Aaeoupsalion e (am@OUS)
ll?sﬁgﬁéﬁh Lt é? c{f é&mg@ﬁ Ereférré(ﬁ% Rsb d1 mrlhﬁ aHeFBa 0P Rss

Sul e agueous so tlon co I Nl ng
tmn&mme@samﬁfe‘rmly less thamyB0opingEspmersapreterally teiss wrm m@mutes

oRBBl s B A rk RAS RIS iPS igs, api moy
intireemihetduoty affthe aoxidtiedPrefryablyi the process bgrdpréses. mu(mg ithe
@Jesb(els ggﬁlﬁbrp l)rfacip}e%ug Egs%)ﬁgl Mltﬂ%{ QH?; ungg%estc‘t' UL QerbYor lnstance a

rmng Crys nsrtu
statis 01Ixﬂr| an candadeq‘:é ’é@ttmmgdtmr@srdmh iheraqueousmpltmoylsxr augpenswn

isg{e g@g@l-?' bﬁ o“ He%ﬁcﬂﬁlﬁtﬁh‘e%qﬁ@b@s ?Qﬁ{igﬂ 91%{/ ﬁler&aﬁled out at

reparati on anoxi
apy sdabke tpmémtla'bl for mstauoaprgheemap e, iforgnstan@echigioarghan 5 °C,

& A T O B b e 1 14 5B ppminan
°©ffof Fh§f%mbé" f3s theh 40040 IPreferabiye itbbrscd st oniphiass fllfbrlﬂg the solution
nor e referabl%ﬂl ess than 0.4 nol /|, nor

PE@@P é?‘tﬁib}r)jﬁtﬁﬁl nRo. Frefar ygthﬁ)tprpqzessm@‘npr@@%@@glgg He agueous

sOLBSEERRAINING ¢ %fé@blk/é&§m8k|€mﬂr$éi@ aéurbcﬁ@lé@ﬁz'ﬂén §F<§1’él’ab19 Maving having
containing-dis ed anoxicilli

i d
261 QHIDHEIER P | 5 BRTesRbls BEIsER G 12 ENe prldiasy mBY be passed
tHPEUIMVE %’I}/ SftaBleFilan @réfer%blyDa Sika iy 'uQéJ:J REDRY & pbilel o d'bebcﬂﬂé/ssﬁﬁan 40

carri out In any suitable way, for instance by
e eraferahly legsitian 30 efe p@eﬁryblwe%daam@o Rifle pa Aoes Pieferably less
ol Al aqueous suspensi on containing crystals of
armX|C|II|ntr|hydrate An acid, preferably
hy dr éotdxaillirciringdrdie mayadwentcagdesly ba comtadlired fromofaid aguesous

SRR A0 oy Ol B8l o e Bl
hydr dbh Icmstaﬁ:lizatwrdmpg be nalrrledrwkbaiclh Wise, orrponiinua@sly. When the
IS REA5R RERLET0L008909 el SEALELPALYSHELIRpon o

pRferired. dvéferabiy the d;rysladllzat@n meo¢aroéd hgytchootmuousllyc acid is

adde%"ﬁ@{ﬁ'ﬁw%ﬁgéfﬁ%%sréﬁ%%a B ré&tl era%% E%ﬂcnlamc acid or

enbo ¥ s eep
démamewm)eresxﬁl fot instancy a Galtjole®-as)no- mmlanslamd with an pEylefing

SRS oo OB 5ok e e o o

eByme mwreaiquexms eqptiaf mediohy ﬂwemr&-hmlno%hemyh plyeigg in activated
f?@g‘glg pF [ §{? h/ %sﬁ?reoisénﬁciea?nfrﬁlg ﬁgdr% fp%en%l@t? n& r§J|t%[)% sYers
include for instance 1 to 4 alkyl esters, for example methyl ester, ethyl ester, n-propyl or
isopropyl esters. Glycol esters, for instance an ethylene glycol ester, may also be used.
An amide that is unsubstituted in the -CONH, group may be used.

The enzyme may be any enzyme having hydrolytic activity (hydrolase). The

enzyme may for instance be an acylase, inter alia Penicillin G acylase, amidase or
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i mprove the purity of the anmoxicillin. Preferably, the
process conprises m xing the aqueous solution or

wWaouens6suspensi on with the acid using a fastP@i/EKR2004/002989

for instance a static mxdB. This can reduce the tine
during which the aqueous solution or suspension 10 is

kept low pH Mxing of the acid with the aqueous

suspensi on may be carried out at any suitable

tenperature, for instance higher than - 5 C for

i nstance higher than 5 C, for instance higher than 10
egterasgr Enzystesioay be igalated:Troam varpue, natusally opsuiing anicregeganisms, for
eiel?ﬁﬁle Athgi Smd Bé’éteﬂlé‘ﬁréé}ﬂﬁné thap h&\t@{ﬁbe Soﬁﬂd 3 B@Lﬁc%bééhacnlm

process conprises filterin tion prior

a@‘éﬁSG are,fer exampie, n@cemeéteér%ﬁwmon@m é/qﬂlms/\elmmadw
shbiltsedd. | l”(%fﬁﬂ%ﬁ)sﬁg YSscharid, lﬁ’é\/&fﬂa&«@ﬁ&rﬁ' l@lb,@%réj' Ee?/c{&ﬁ)é?)g

anoxi Sal aqueous sol ution prerera
Pﬁéwwgbacaterp Hsgtﬂd@@cm@@nxen@nmomasquﬂ@ erably between

20 Bffesdses folthe Al Ak ARexRMP 3R el AR dhdime have

I1ter. eferab ter Ts used hav
besst desstibed iBfWOeA-920 1A, ¥NO- A‘r‘-’?41|c7|8@ﬂ SNEAP7DEERS, VWiarA-9820120,

EmA—W 5e7r R éénke‘?n%ssoftvhﬁ{h &2 |ﬁ8%€dggteqrbry"aref&§‘f cgrably less

In tr
advaiﬁhgge@@u@m albecayisdaut pany Suitebie i, greferablywé a pH of

bétWeHﬁ '5%190 ) préférraSﬁ eﬁﬁs 8!1{!?1 8l Abrd fﬁ@g{a&%eéﬁ %‘Jhg 7.5,

base I nsta e Ccrys ron m
Tb@raacw vay bb@tatrled\m$ et any stiiable teroperaiure, \aeinstahes camed out at

a Pén%i{rﬁﬁlgé ? k?%véér?g aRdho bét f#@{e}?%@f Ib%ﬁs%gh t0I a(?'l'a éa)f°CS ﬁ%?e preferably

Crys né aqueous SO prefe
b@weeneﬂamIdWS °Che crystalli zati on is carri ed out

cont Jtﬂﬁ]é’ QMéia}fmmzférnﬁA&P%é)f %:) 3 5 Cta'lli%e&) [lﬁéeerri@é? !:(gnqlﬂc o%e %E ﬁ/ﬂlcmfhe

reac eri va
retah@qrelefcarrfedrourt r@vdammt@n%amomlllﬁ-m@y fvoinstzmce |bbwﬁ’ected at a pH

o%t\ﬁe%ﬁ% Ry %n%'%ﬁ%%@é F&%@eﬁ%e&%ndsflsem ed from

ydroxyphe cinein activated formin the
pr es@r&E@ablfy ihe eneymy imeeri enzamedquedilised eaatdaoier.adi suiteble

carngr IBQ%@? 9¥gc§ %X#%Fh%r&)é &h%%lﬁ%’%%ﬁp?isgg 5 'g)éf'ﬂﬁ& ggerﬁt%mqai psolymer

an ester
ccpmémamgyr@ecanypm groylbgl Brefenahly, Sug palpiner iestlcdItbn alginatkeamine,

C I kvl es | e.net hyl ..

o8] TR ehBy gl 531061, DSBHSFIRLE AAN i
cadfigrcanid tbs hexpsratioarthérasitaa @esamedumgpemezg H§Z ahd BED-A-9704086.
Pl{@’éo ﬁh@%‘g@fatlréﬁﬁ%e lsdoﬁ%@renﬁzglz\bet f%eef'ei'qp nsulPﬁéyglﬁéleogln%;(change
clnrnmytngrdm\yl ng hydrol ytic activity (hydrolase). The

enzy r nce be an.ac se nter

pon Sk PG sy PIRER A SRR BB S00h Asdsisbpr® the process
p@@élﬁ?ﬁ&@?ﬂ%&%@ratlﬁ@ aepsdsc&rca?clemprﬁhm/ﬂhie&nm}cnlheformed from the
ol B B8R4 LT T bRt e ereyme may
berayded susudiitaanysitablb eesthdd) fierdnstander mduuslmg @emtymbd d $dreen that
IS%%Y%%?\EJ@% [eSo t&%h&%ﬁ%ﬁéfﬁ%ﬁ%ﬁ%ﬁ; lgﬁs Egiygbe Pre era%?y the product
sepapdted frspﬂhe immoBitizdukenzgie aonfairavedsatbtie 00 Weight partesiarotein
p%qﬁamaght 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 parts of the amoxicillin. This is preferably
achieved by applying an enzyme sufficiently immobilized on a carrier to avoid separation
of small amounts of protein from amoxicillin trihydrate. This has the advantage that the
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5 Protam nobacter, Pseudonobnas or Xanthononas speci es.

Processes for the preparation of anmoxicillin in the
w@e@gmeswel of an enzyne have been descri bed i NPCT/EP2004/002989
WO A- 9201061, WO A-9417800,19WO- A- 9704086,

WO A- 9820120, EP-A-771357, the contents of which are

i ncorporated by reference. The reaction may be carried
out at any suitable pH, preferably at a pH of 10

between 5 and 9, preferably between 5.5 and 8, nore
preferably between 6 and 7.5. The reaction may be
fingh pmoxigillip tinygrate pptaingd coptaing lesshhant2gP évelgfts paity ot pratain per
1.680. Pb@%efém g%s ofdhé g%ﬁiﬁmﬁubr%fé?éblp?és‘éﬂﬁ ‘Baf’t@ ofprotein,

preferab et ween C, nore era
mpe F)Véf;ﬁﬁalﬂy esd tna@ F@ weiglat Ratsaf @rqt@nmp@rm@ram)yleﬁ%than 35
I
wglggtzﬁeﬁ‘igndf ?’g&gﬁ B%O@ 9%’%?& PQI@? ?%rp%ﬂfﬁg ffﬂbepriBg?uct separated
frembixe mmoblhzadaanzvrme maysh%armqu@@ueﬁolgmrta@prmmlag @rroxigllin in
§ I
RN, P B S aR iorP BRI bemiz0d Bffinis ey alsg be a vt
caker The sepaﬁatpdmdt@blseoref@mbm arracm@pub guspsagion comprising
. It . .
b 85 B biratt SRS P OprERTHE mEcess Rk ety Sad
ampxciffio ltyhyerate ermlsawtfemn an equ@uguao;&ltlen aantawjingxiissolved
a@ﬁkl&mﬁan pectin, or polyethylene imne. Preferably,
e gelling agent is gelatin. This carrier and the
pr epanaatniventianraisersiates to alstalinebardoxicilliEmrihxdate pagderpbtrinable
Je: bilization, the isolated
b)WR’e rgge%%%gopmlg %me lhg?dtlgﬁgd usi ng i on exchange
chr omat ogr aphy Pr efer ably, the enzyme is an enzyne
' mml%é méggtlo%%lﬁ‘bg %r[He?%rucﬂ%%dtﬂ}%@ dpﬁl'?e foﬁg\/vlng examples
prefera uc ng
wummitamﬁv&rlheingrilrm‘@dl’t’e@etor om t he [ mmbl lized enzyne.
Sai d separating of the product fromthe i mobilized
enzyme may be carried out using any suitable nethod,
for instance by using gravity or a screen that is not
ER@nhprstdml Comphtivejexpefiment.of the inmmobilized enzyne.
Preferably, the product separated fromthe
i mobi li zed enzyne contains | ess than 200 wei ght parts
E@dmpeot-gi n 30 per 1.000.000 wei ght parts of the-
anmoxicillin, preferably |Iess 100 wei ght- parts of
protein, nore preferably |ess than 50 wei ght parts of
Ppr@fgﬁ]bﬁ,oflmhebpi ghzalky | ess than 35 wei ght parts of

Efefiegchi g oBl e?@pnﬁl‘a’%;%é’.%%'%&e& P%Ema&@é/é-?%a&éz purified

u§hlé fdn@xeﬁédgé dhrombioytaphg, ma @nﬁ:@m&e@ Bs Hesded th EP-A-222462 and
separ at| g@ of small anmounts of protein from
n

trihydrate. This has the advantage that
Al Befum#&%nﬂﬁ@ﬁélac%{é EERAP HOORAAAg ishibebli evd unit (V)
amoxicillin trihydrate obtalned contains |ess than 200
CQUETSPRIASDterthe apoupt Sfiasizyme Eat hydrolyseppry iBHignt 1ipgletrenisfllin G

u%ﬁtsgﬁgé+&édﬁditﬂns PIoRf e 'aRdnicillire8Spoldiune 58 0. a%aN dtaREium

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

Production of amoxicillin .

162.2 g of 6-APA (6-amino-penicillanic acid) and 184.8 g of HPGM (D(-)-p-
hydroxyphenylglycine 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
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nore preferably | ess than 50 wei ght parts of protein,
nore preferably less than 35 weight parts of protein

wW@er4081860. 000 wei ght parts of anoxicillin., ThRCPERPO€002989
separated 5 fromthe i nmobi2pi zed enzynme may be an
aqueous sol ution containing anoxicillin in dissolved

form The product separated fromthe i nmmobilized
enzyme nmay al so be a wet cake. The separated product
is preferably an aqueous suspension conpri sing
amoxicillin trihydrate crystals. Preferably, the
inpeleilizes! Repipilin aedaseiware dderl ase waterayasxadsied ite a final volume of
1568 BY AHaLA; X%lli' ?Eﬁrrécpf f BhHBLAD Dﬁﬁﬁ’i%ﬁ(ﬁé&loHtthé’PH increased to
I SSO

cont al ni ng anoxi cl € I nven
64, end pkthatead of theciegstionl the pd hadwlectsiased to 6.2i ﬁytlmmedure 750 ml
oPRlEPlia? Bhded 3hl1ine RpSorPhRe fieBRRL H'sie iyt Bfhesp of 100
miesameteof intZHwurdid sepiraje eft hrepimergbilized emzym@uﬁhetmem'on
oblBd oy S IR Aa¢ R TRaEEh v e
suspepbioh icoridined 2gasshas &6 ppin oif ioeotaoIrélawmpcarmmqﬂhratmms@ (less
) ; e
tﬁ’éﬁ%d wOLR p%qts RF’o?éiﬁr rbgfrg% BPWﬁ@h?é% &am & n!niz g@g%rgte).
despr ! bgd in EP A.- 222462 and 25 WO A- 9704086. As
A B Rp R BE B B Rl AR08 b i et por
litwroisuspensien zasmbtaihet aliovd veisysised pith ard2nwit% HClgniolien (at a
IR G4 0oy BB SRADREFSAOH BB 18yt do e pror 1
Thé casidesice timefif dhe StpH: madeuwaé 16, mipetes) Thaacificsdlution obtained is

pgl%p%%mg ng!hlltlgvkﬂ tegsz 6@?@ ;éores g} 46 ur?]eﬂﬂecslse!clc)r?& hifer having

pbigd rod ¥ \Fie Mphaglegricnes Mgt Wﬂhe@n&@t@r@as\/wo@t 3 wamstas ethel idic
ensi on

450 ml of water. The _sus ed to a. .
fitsrag aplufion ShOR e S it Siee tPaa B Th SRRdlad S Bitieined by
abliitiérs oftd MW GHRANLASZBIGE ¢ é@%@%ﬁ@@ﬁ&@&\k |8@;etween 17’ and 23

blljzedpenlc:llllna ase were _ad

%mﬂ%ar&a@en% Ige i1 thsfirgi &2 4gminytsgolhe CO“ﬁqﬁ%’s ?Fitia? d‘fséta“k are

fdwt& aséelcbh@Qtlﬁréd taﬁk Mhl&h a@Hﬁbf@O Ishﬁalh@ﬂr@dl t@rreddh@n @Ha 8 M
?_Leased end of the reaction

%Riutwgcm%%@w%w b thel‘%ectoﬁf@t'rr'i?g&atﬁ‘lkés aehyenn 1/ @f‘d 23°C

T“@F&’déf@é tlﬁrfédﬁ%e @é&én& B@rr@d@aﬁ RS1Pminess. frink tcbmemé BV 2 fed
mcronmeter) in hour s

tq %t@r@'p%'ﬁgtj éaftﬁ‘f'f‘ V\th'Fé' th?rﬁﬁ?mP‘F@Btﬂe gh%{me’C ﬁ@a@tﬂ%m%n

rédideics efheGR et wktﬁeﬁq&&ﬁw thhh hinBufs! ThY dbmbRts of the third
crystals was cool ed t

stirréd tank are fed to an inverted filter centrlfuge such as to isolate the amoxicillin

crystals, resulting in a wet cake containing 86 wt.% solid material. The wet cake was

washed with water, pneumatically transported to a conical vacuum contact drier (Vrieco-

Nauta), in which it was dried at a temperature of 30 to 40 °C and a pressure of 30 mbar

during 7 hours.

Measurement of particle size distribution, bulk density and tapped density.

The particle size distribution (including d, and dsp) of samples from the mixer
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.



suspensi on contai ned | ess than 50 ppm of protein

relative to anoxicillin trihydrate (Il ess than 50
wowdoglos2epart s of protein per 1.000.000 wei ght Per/EB2004/002989

anoxicillin trihydrate). 181An aqueous suspensi on

containing amoxicillin in water (100 g anmoxicillin

trihydrate per liter of suspension) as obtained above

was mxed with a 32 wt.% HCl solution (at a

tenperature of 25 C) using a static m xer such as to

obtain a solution having a pH of 1. The residence

t i meThebulkslepsitt was dgtsrninaghaccordingrionldbie 24, Mithodd (@age 1913).

Fi o Y EREY SRAG0 s oG <SRN oIS 2 Blto | 1B0e

1984)i ng 15 pores of 4.5 p.m The residence tine in the
filters was about 3 mnutes. The acidic filtered
solution and is fed to a first stirred tank in which a
pH of 3.7 is maintained by addition of 8 M NaCOH

I
Fﬁ/g d'i#er&g ?a@é@s %A%P&J§rre§£%g%g|en@ttb€§1eftﬂorcﬁ]estcﬁ@ %bsc{vgﬁtgﬁg ! shows
théSappatudarsity, Thikk damstty ilss dafof thecrebultisg cityatals.are fed to
a second stirred tank in which a pHof 5.0 is
mai nt ai ned by addition of a 8 M 20 NaOH sol ution. The
ExkampleNdt ure in the second stirred tank is between 17

A8 R o xiiRist E8eC S8 Foat B bPTpd TS AT pESlave
mdnufadtwéd by Hdsdlana Alpingh Stelmtghmsacdrmumntajslmga '06 wi: screen
ce.tine

i TS A B gl pr ol Fmeq g e feyingrgr astoved from

tHedviefheadlb lfrébt&dw (man&sasaé@ trfragigrt tBe %mvb)’lwernb%dvliﬁﬂahrﬁ§§leve (425 pm),
%entrlfu uch as t e anoxicjllin

SRR GHP BT b A Wiceo e 6 R0y 505 6106

oSéthbshs P cEibh dlas dERemIME. TRk sWRSareREERED W EhleWatrais.example
pneumatically transported to a conical_ vacuum contact

SB?W%‘?“%W?@@E@I@%QJ{%?W ihg Ravsesr eiie frsslubberedposresgd. The
rds@IRg pelvbEERs BRUA 198 u@Bthm. pressure of 30 nbar
during 7 hours. 30 Measurenent of particle size

di stribution, bulk density and tapped density. The
TBBEtI cl e size distribution (including d10 and d50) of

Qﬂﬁp| es fromthe m xer was det prmm' ned_usi ng-a Mal vern
parti cl|Bui gens. 260 62§ t| Wb ecbi(Veh £ 14130 Gsomm| dio
mal vern @ggnpl e meggurenent unitf «Rgh,and a Malyes
powder f(egder PCE(GQr The | beam|l engtoh was :&38 ﬁq‘m"qf
pol ydi sgefde anal @40l nodel wag used. WO 2004/ 082661
RGT/EP 0029 I—Thg {1 K Ty Was [ggierqiae
ggcor diin L(%H 0 USFEOZZ? matro1d ozatsue 1913) grg'I1h=ml
Exalrbped dbﬁﬁsl ty we78et er il a@8% ding to|U2Bd 24,8
jfrod (Pagy %) VH bIIBI ent— gt Ghes ghvet e
g'rslzeoare %65| ng thoesr}et hocOIdA'(;scn ge/d above. %Zb‘si (39’19
Eghidvs  |thed t apped.8ensi ty, 1.5l k 388nsity, d$S7.0d1@.0of

y
'\

Ex G T ESHES Y SIS (136 | 26% 61 |19
Ex Vi 0.59 0.74 125 | 20% 86 | 36
Comp. A | 0.26 0.55 212 | 53% 17 |40

Ref. B 0.26 0.47 1.8 45% 66.3 | 17.4
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Exanple VI 10 The powder of exanple V was subjected to
air jet sieving (200 LS-N air jet sieve manufactured
whyooklosmkawa Al pine). Sieving was carried out PBGI/RB2084/002989

75 mscreen during 10 m ndtes. A few aggl onerates

formed during said sieving were renoved from the

overheads fraction (not passed through the sieve)

tusing a vibrating sieve (425 n), after which tapped

density, bulk density, d50, dlo of the resulting

crystals of the 15 over heads fraction was determ ned.
dicated in table 1. This exanple

IFhe Jc:Qlaﬁroct. f&otﬂ@ gﬁ?p%!ﬁ%ioh'otf Xm% lllfnhs sbﬁgéﬁ‘ @érlltélﬂhb%moxwllhn

are urt her ecr eas resu |ng
it dﬂut_mkjﬁl 20ckisPProp@n g Wamobtpiiside This lglunoruwras fedrtgm stileddank. The

PERIRE ST R S 7 SPRende Hinhiofgsom

agisting Na G’Gemesnﬂilrrg BtUPS i maingiredgn amessal gt 1 ¢ 56C dlugng 3 to 12

AR lgio e st Bl 3 R A4 fyf o

dpeY% Bble3bsha@mtbe tapedeneits Bulk depsifBedsoldin4. 0 Ref. B
0.26 0.47 1.8 45%66.3 17.4 20 WD 2004/ 082661
PCT/ EP2004/ 002989 22 Conparative experiment Aln a

P 3 for the preparation of ampxicillin, a
ﬁgﬂéngtegg\gbﬁgr Héa%&‘(ggﬂ tr?é@ﬁér%%é ith a 'n{é ﬂgha@gﬁ% 83%[r‘igd out using

thet & condchl vagLkim Sordactgiendicke plaum) l:glt Usiag acdriee wpereirt theenaterial

r

o BRI SR R 4B BRI B B,
teremeﬂureaof 36 1Cod&ing Humdung Thetresuli2 ard dicatedTindable |. Comparison
oﬁ?%%’i&ﬁ%gs !I %Wl\é@é)fa‘?‘r‘?pggg %S@aﬁéé?\%% ﬁ%%&h ﬁ%gll %gt during drying
resafip éckrdiensiesd bk densdliyresidtigppedS@nsith. 0. Ref er ence
experinment B 10 Exanple | was repeated with the

difference that a the drying was not carried out using
Exhmpk \dbni cal vacuum contact drier (Vrieco Nauta), but

6%&1&%&%&&1&& (s\@eeé)%é}e%ingd Wﬁaq‘{d \ﬁilth of crystalline amoxicillin trinydrate
powder of example IV (500 mg on an anhydrous basis per capsule). No auxiliaries were
added. Dissolution tests were applied using apparatus 1 under the conditions as
described in USP 27 under paragraph "amoxicillin capsules", including a stirring rate of
100 rpm and a temperature of 37 °C. Six beakers each containing 900 ml of water were
used. Samples were taken each 5 minutes, and the quantity of dissolved amoxicillin
were determined employing UV absorption at the wavelength of maximum absorbance
at 272 nm.

84 wt.% of the amoxicillin was dissolved in 15 minutes.
90 wt.% of the amoxicillin was dissolved in 20 minutes.

Comparative experiment C

Example VIl was repeated using commercial granular auxiliary-free amoxicillin trihydrate
granules obtained by roller compacting of amoxicillin trihydrate powder having the size
distribution as indicated in table 3. After 60 minutes 82.0 wt.% of the amoxicillin was
dissolved
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was not nechanically inpacted (Ventilation stove).
Drying was carried out at a tenperature of 35 C

waleoodsogped6 hours. The results are indicated i nPCBEBPE04/002989

Conparison of exanples |I-R2¥ with exanple B shows that
t he use of nmechanical inpact during drying 15 results
in an increased bul k density and tapped density.
Exanple VI1 6 Celatine capsules (size 0) were filled
by hand with of crystalline anoxicillin trihydrate
powder of exanple IV (500 ng on an anhydrous basis per
capsule). No auxiliaries were 20 added. Dissol ution
Oopsiasative e@péirpéntdxl usi ng apparatus | under the
éxnuftifns as described in USP 27 under paragraph =
amBle YIRS FPRealsSiising commercisliisguiar swrilery-frge pltoaicin inydrate
ha(ifg apifferet partickngIgs aiktibatieH asdifdicatediin tfpRAK eI 188QHR are

.cont aj.ni.ng 900 f water were used. Sanples were

i infig ﬁfesﬁ rﬁfﬁ%{aﬁé‘?ml&ﬁa 8¢ Hevt g aﬁmevn%crﬁgv wappipagjved
anoxicillin were determ ned enpl oyi ng UV absorption
TaE the wavel ength of maxi num absorbance 25 at 272 nm
g8leg 9% of the anoxicillin was dissolved in 15

20 m nut es. arative experli rent C Exanple VI
was repBat ed| 429 1y ci&P0 wj ad@PBr awrl | i ar gensitye| density
amoxi i l'lin frihydriate grianul es ohtained by roller
conpacting of anoxilcillinltrihydiate powder having the

m nut £§.12590 g@g-(&%zgme grapeL Ci 1T1gs0- Wag S4b8F O B8l ' 1 Tapped

ExiGe | #4-5tri b4Oi on [a20.7 ndi|&&®d i[15.6 abl ®03. Aft 8/8860 | 0.85

TRAUTER 282 O vt o4 11 i & di-ssthved—\A
S84 bES A 004980 23 Chpal & ve | 000 | 083

experiment D Exanple VII was repeated using conmercia

E%@E'El\ﬁﬁ auxiliary-free anoxicillin trihydrate having

ent particle size distribution as indicated in
t abl 8080 Arhexiciltis triiltysiraae eryStailind ipeatiedadcordingieriBe vention, 2 g of

A [ m es 84.4 % 0f the . anoxicillin was.
b o bR Bhedts BhrthEherslEidih S Mistsaner and
mBueokin Aafupeda TAC 2Mdhdar 7OG rginu85.00.9goi Bgne8igR REakate was added

der(lﬁ,l t%, r%tEx. g 14.5 4.9 20.7 53.7 5.6 0 0.68 0.85
TEEI TR & gACicaba MNWeS.1 6.3 0.3 0. 69 0.83 Exanpl e

VI 11 Paf oRfhe roikiuperass @r‘ﬁhéf_ened fd hyRnaihes é}iélfﬁéts’#'df 71#6m and a height
olp Qg%(renr, s&c Ct?‘lrag ghg%liet \?vaé égmblg%/e?ynftlllleg.n A pangn v(\)/as placed on top of the die
and a pressure of 5 kg was applied during 5 seconds. The resulting empty space in the
die was completely filled and a pressure of 5 kg was applied again. This procedure was
repeated until no volume decrease was observed. Finally, the formed plug was released
from the die in fed into an empty gelatine capsule body nr.0 Star-lock® of Capsugel. The
composition of the formulation is as follows:

Amoxicillin trihydrate crystalline powder 570.1mg (500mg amoxicillin)

Microcrystalline cellulose 57.1 mg
Magnesium stearate 2.8mg
Sum 630.0 mg

This example shows that the crystalline powder according to the invention can directly
be used for filling capsules without compactation or granulation step in a specified
quantity of 500 mg amoxicillin (calculated as amoxicillin anhydrate)




m crocrystalline cellulose (Avicel (r) PHL02) were
wei ghed in a 200 mMl container and mxed in a Turbul a
wa2@4omader for 5 mnutes. 0.1g of Magnesi um BCEEPZN€002989
was added m xed for an ada@#tional 2 mnutes. Part of
the m xture was transferred to a die wth a dianeter
of 7 mmand a height 15 of 2.3 cm such that the die
was conpletely filled. A punch was placed on top of
the die and a pressure of 5 kg was applied during 5
seconds. The resulting enpty space in the die was
ely filled and a pressure of 5 kg was applied

agai pg7 3§ bﬁarﬁbﬂ&tﬁﬁlﬂﬂg/d\‘@é cryewﬁetp%d,dgmddorqu rbocha rrﬁ,ent.on
decr ease was observe or ned

I ha
88.60 ehécrocrystaling pellulfise (Aw0¢lea’¥|2ﬂ@b 189 oén‘psgarg@ &S svéhum (Ac-
0
Dg%?rlg glﬁg :qgn Sﬂﬁryﬁeéé%ée n%cﬁl%tﬁgr%e%srlgaeé)ogfé we@ﬂ&r |nza 1000ml
céatenerard mixed iri & FortateTE2 pendér font0 mides, 3520 niagngsium stearate

l stalline cellulose 57.1
'Srﬁgd%%ﬁgﬂﬁﬁﬁch@ %@PQ‘?'@@Q?@ Y Sum 6|30 0 ny "28 Thi s
exanphe rmbtioness trbﬂéfer_tré@td:f Msﬂi%lr bf ngrEfmhﬂ E]E(_Cﬁemhtéir feblétress,
ventron can rect e use or fi In

a%%%'? t%grevarﬁ%gtwr@ghﬁg@pg{qgﬁogﬁrﬁﬁ anul ati on s? ep in a
speciThe ednr@sl itajrrrtcbftﬁu%&frmﬁaﬂomrg %(r)lejﬁvay [l1in (cal cul ated

as anoxi ci I n rat e

BT, AP HREaS S pARr . 2891 88 4500mg 2merellim)

tri hnmtrractryst@rrw@t:@rluldsee powder accongp.Bggto the
invegtlon of nrcrocrystalllﬂf ceIIquse

( Avi EqS(cgrjme;y%é?drumog of croscarneff ose sodi um (Ac-
D - Sellr(:r[rbn)dromcdl@rdéi siliciumdi oxigle col |l oi dal

(Aer srl 200),, are weighed in a 1000m 5 contai ner
and 'Wﬂs ER\*ﬂ@bula TC2 bl ender 4%+MD i nutes, 3g
of nagne5|unrstearate i s added andgppxefigfor an
additional 2 mn. The mxture is transferred to a
hopper of a Korsch(r) EKO excenter tablet press, and
tablets are pressed with the foll ow ng properties: The
conmposition of the formulation is as follows: 10
Anoxicillin trihydrate crystalline powder 581. 7ng
(500mg anoxicillin) Mcrocrystalline cellulose

190. 3ng Croscarnel |l ose sodium 20 Silicium dioxide
colloidal 2 Magnesium stearate 6 ngy
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15 800 ng WO 2004/ 082661 PCT/ EP2004/ 002989 25 CLAI M5
1. Crystalline anoxicillin trihydrate powder having a

whalok/osmsasi ty hi gher than 5 0.45 g/ m, preferpdi/gP2004/002989

hi gher than 0.5 g/m, nore2preferably higher than 0.55
g/m. 2. Crystalline powder according to claima1,

havi ng a tapped density higher than 0.6 g/m,

preferably higher than 0.7, nore preferably higher

than 0.8 g/m. 10 3. Crystalline powder according to
claiml or claim2, having a d50 higher than 10 m
preferably higher than 20 gm nore preferably higher

than 30 gm nore preferably spgher than 35 m nore
preferably higher than 40 pm—preferably | ower 'than

150 gm 15 4. Crystalline powder according to any one

of clains .3, i. i . J . .

pr ef (l]e'r abl 39 g‘ﬁ?@h@r”ﬁ%ﬁ'“’%“@%gga%o‘?@%? Z‘% \élbg%lrbf/“' ﬁh‘%’ﬁ%\f higher than
t han085 gimi, peferaplydiighealiian hd ghdr moteaprefcdality higher than 0.55 g/ml.
Crystal line powder according to any one of clains 1 to

4, -having a 20 TS5% < 55 mnutes, preferably | ess

t han250 nCrystaigie povelee peddrging &scaithrhatihg aiappéddensity higher

prefer S n 1.0 1 N, T85% i

Peri ST odbiebay piRe A b ol el Fiey g e o
predeterm ned quantity (500 ng on an anhydrous basis)

of the a icidlin trihydrate. in_90 ) of 3

25 65 W e Insridel AECT S i Jaltar pF e viao e ot
accoti@inng ne, pefgrapiehigherchan pG uh, tmerd preferebly higher {hah 30 pm,
granul es conprising anoxicillin trih d{at_e; nd/ or &b)

a secBWRIPSHARPHKAIGHET 1N 1Sy Kbt pg@‘@%%b,y Riglepr dhan ¢y,

auxi b}e@érgg§ ,&@rm@%,gszaal PCT/ EP2004/ 002989 26 7.
Product of "anmoxicillin trihydrate having (i) T85% < 55

m nutes, preferably < 50 m nutes, preferably < 40

' , hAk f e abl ;
m nues g)lf]ﬁ' Iﬁe)ﬂ%bu e?a@&r@ih%“}t/ﬂ ﬁ@g%n@& iRl ’Mo?, ﬁ%\ﬂ?g adi

m nut es; k densi er than 0.4 i
pr ef bigh®! hainBgine rrefisearhonighsy/tingn 5 piy eors pisfeitkly dkghgr than 8
Eilbo%lct according to claim

hi ghe )/ !:go .

7, cgﬁpb{%gél]ﬁ%fe?lg?@g h)%{ @}apl AT hydr at e powder
5. Crystalline powder according to any one of claims 1 to 4, having a
Tas < 55 minutes, preferably less than 50 minutes, preferably less than 40
minutes, preferably lesst than 30 minutes, wherein Tgse, is the period required to
effect dissolution of 85 wt.% of a predetermined quantity (500 mg on an

anhydrous basis) of the amoxicillin trihydrate in 900 ml water of 37 °C.

6. Mixture comprising
(i) crystalline powder according to any one of claims 1 to 5; and
(i) (a) granules comprising amoxicillin trihydrate; and/or

(b) a second pharmaceutically active agent; and/or

(c) auxiliaries
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and (ii) granules conprising anmoxicillin. 10 9.
Product according to claim8, wherein said anoxicillin

wo pooaypsaeat e powder is crystalline anoxicilli NPCT/EP2004/002989

tri hydrate powder accordingéto any one of clainms 1 to
5. 10. Product according to claim8 or claim?9,
wherein said granul es have a d50 of between 100 and
1000 gm 15 11. Product according to any one of clains
8 to 10 or a mixture according to claim®6, wherein
said granules are free of auxiliaries. 12. Product
accofdi ngPraslugingf anmxiciin tihygrate leMing 11, wherein said
prodyet,.d 355%nﬁt‘é§§or@fer§di9"<l FhihG®s, praferdfiyxk P%lf‘lutes

conpri sing ct accordi ng to any one o

7 topmﬁeralww 0imlnat9,>s; priefarally <a2%oniortes; @tond :
h
phar Bﬁlﬂtd'eﬁé e/lﬁf?r%‘f'ii% ¢ gnﬁl gre?eq‘agi hi \9?1’%%%'&5?%5 qlgg more

acco Ing to ture % <

60 npigigrakly htﬂh@f’@ﬁa@l@ﬁ gmb0 minutes, preferably < 40

m nutes, preferably < 30 m nutes, preferably < 25

m nutes; and (ii) bulk density hi gher than 0.45 g/m ,

pr ef 8r abl ¥rasiughracordingntod@mg], spmpriging (i) doogeibdindriydrate powder

D 9ty sy ol 25202409, Lo <l

phar maceutically active agent is clavulanic acid in

the gorm 9Foo%c§£&c[ard1 fc%@% %v&g% @%ﬂé%ﬁ*o‘facﬂlﬁ‘l tqihﬁld}alterbeowder is

formof a potassi um

PCT/ efygiating eorggdin tﬂl’iydret.e powdenacaoriding toyastyainiei afelaims 1 to 5.
powder according to any one of clains 1 to 5 or the

product according to any one of clains 7 to 12 or a

m xt (@.e aPoaiudi angordingloailaimed oroslaiawB; wheeein Saidlgramaieslizave a dso

tol uIe or for the preparation of

?f %ﬁ%’?éd liéid&%ia e containing cr ysltoal PI ne powder
accordl ng to any one of claims 1 to 5 or the pr oduct
accor di ng a an of clainms .7, to tu re
ool i ngP BB e ot Belie o, M g"q iyt dcoraing to
10 18=zini6 ogiegsinGaidpdrasuley acome asaiiligriesr yst al | i ne
powder according to any one of clainms 1 to 5 or the
product according to any one of clains 7 to 12 or a
m xt d2.e Product according to any one of claims 7 to 11, wherein said product is

free of auxiliaries.

13. Mixture comprising
(i) product according to any one of claims 7 to 12 and

(i) auxiliaries and/or a second pharmaceutically active agent.

14. Mixture according to claim 13, said mixture having:

(i) Tese, < 60 minutes, preferably < 50 minutes, preferably < 40 minutes,
preferably < 30 minutes, preferably < 25 minutes; and

(i) bulk density higher than 0.45 g/ml, preferably higher than 0.5 g/ml, more
preferably higher than 0.55 g/ml.

15. Mixture according to claim 6 or claim 13 or claim 14, wherein said second
pharmaceutically active agent is clavulanic acid in the form of a salt, preferably

clavulanic acid in the form of a potassium salt.
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according to claim6 or any one of clainms 13 to 15 to
produce conpressed products. 15 19. Ganules or

wo abess6conpri sing the crystalline powder accPCTERZ)04/@02989

any one of clains | to 5 @f the product according to

any one of clainms 7 to 12 or a mxture according to
claim6 or any one of clains 13 to 15 in conpressed

form 20 20. Use of the crystalline powder according

to any one of clainms 1 to 5 or the product according

to any one of clains 7 to 12 for the preparation of a

phar maceuti cal conposition. 21. Process for preparing
crysygl 1 0ge 3fMhe! ystaliine ﬁd'vfcf&‘ AE@ring R ?negéf a3 to 5 or the
process conprising: crystallizing amoxicillin

t r i hpepdaeteaceergingdo soy ene ohclaivit afnl ey aimedwr\asgording to claim 6
aroxi il | Lo . et I . _

ol uPL B o] CHIEASG 18 4 GBS oL [ e Aegargion ot

in ctapigtal | i ne powder having a bul k density higher

than 0.45 g/m, 30 preferably higher than 0.5 g/,

nore preferably higher than 0.55 g/m . 22. Process

accofléi ng Capswé apmiaining arysialling pryvden ageojding ité ameopmofddaims 1 to

havi S| ' . .
he BB SRAREOSIEN ol Bt 438 o2 Wy accori
hi ghelein R®naoy snegypiglaima042004/ 082661 PCT/ EP2004/ 002989

28 23. Process according to claim?21 or claim 22,

resulting in crystalline powder having a d50 higher
t han180 nPrqoees eprapligindhtgrhenessingaryg@lling pewder according to any one

pr ef [ : r ' .
hon LSS 1820 bRl RO HE S St FrgEtr amiure
Pr oc essoraiog i elaingb poamngneefelais dB4d 16 t@produce Gompressed
resubéd'dﬂgts_i n crystalline powder having a d10 hi gher

t han m preferably higher than 5 pm nore
preferably higher than 8 m nore preferably higher

than.d0 ST ccordi e e
2 180, Tordude o B R AL D05 A Bbrams o e
mec hangé obdliynsi infpdictr the ptduectaorstdidgsiodunyiong of aladins 7 to 12 or a
dryi or.di y_ 0 cl aj
R R e S T
anoxi cillin by reacting 6-amino-penicillanic acid or a
sal t Zb_her E!%g 'of metc,!?ystalline powder according to any one of claims 1 to 5 or the
product according to any one of claims 7 to 12 for the preparation of a

pharmaceutical composition.

21. Process for preparing crystalline amoxicillin trihydrate powder, said
process comprising:

crystallizing amoxicillin trihydrate from a solution containing dissolved amoxicillin;
separating the crystals from said solution; and

drying the separated crystals;

resulting in crystalline powder having a bulk density higher than 0.45 g/ml,
preferably higher than 0.5 g/ml, more preferably higher than 0.55 g/ml.

22. Process according to claim 21, resulting in crystalline powder having a
tapped density higher than 0.6 g/ml, preferably higher than 0.7 g/ml, more
preferably higher than 0.8 g/ml.
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par a- hydr oxyphenyl glycine in activated formin the
presence of an enzyne immobilized on a carrier;

wo eoriosy6 BN aqueous sol uti on contai ning the  PCT/EP2004/002989

anmoxi cillin, said agqueous 28l ution 20 containing
hydrochloric acid; and crystallizing amoxicillin
trihydrate from sai d aqueous sol ution; 27. Process
according to any one of clainms 21 to 26, wherein the
aqueous solution fromwhich the anoxicillinis
crystallized has an anoxicillin concentration 25 of
less than 0.6 nol/|, preferably less than 0.5 nol/I,

mor e,fr ef p%o.%gés%%%c‘f)ﬁﬁnézmi% val MIéilln'ZZ'T%s%Itin‘?ﬁ srfyét*éhm% powder

. ! ;
| ess than 8. Process according to claim
or chaiing 235 higher tan 10hen soybferatinhigherthamd gm, mese preferably

o ey S8, VB bl 5 SRPR B G555 AR oer
of t{manaoqxi.cillin antibiotic in said solution, -

preferably | ess 100 weight parts of protein, nore
preferably |l ess than 50 wei ght parts of protein, nore

pr ef 24 abl prdcessadddpdingt avi dhtof RRIrhS 20to 23, 0é4llthg in crystalline
powder having a dq higher than 3 um, preferably higher than 5 um, more
preferably higher than 8 um, more preferably higher than 10 um.

25, Process according to any one of claims 21 to 24, wherein the process

comprises mechanically impacting the crystals during said drying.

26. Process according to any one of claims 21 to 25, wherein the process
comprises:

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 agueous solution
containing hydrochloric acid; and

crystallizing amoxicillin trinydrate from said aqueous solution;

27. Process according to any one of claims 21 to 26, wherein the aqueous
solution from which the amoxicillin is crystallized has an amoxicillin concentration
of less than 0.6 mol/l, preferably less than 0.5 mol/l, more preferably less than
0.4 mol/l, more preferably less than 0.3 mol/l.

28. Process according to claim 21 or claim 27, wherein the solution from
which the amoxicillin is crystallized contains less than 200 weight parts of protein
per 1.000.000 weight parts of the amoxicillin antibiotic in said solution, 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.



