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POLYMORPHI C FORM5 OF RI FAXI M N, PROCESSES FOR THEI R

PRODUCTI ON AND USE THEREOF | N MEDI Cl NAL PREPARATI ONS
wabmspsassent i nvention relates to rifaximn pobgrBPPhi/€12490

forms , b and g, the processes for their preparation

and the use thereof in the nanufacture of nedicinal
reaatP| ons for the ora

" Backar.o

) RS OF RIP A PROC EssEY FURIHEIR
Xl 11 Ed. [
PR d ;N8304!N|S an igél bi oﬂz EE ;gggl ng to tgﬁ :DICINAL

descri bed and clained in Italian Patent | T 1154655,
PR 534 di scloses and clains a process for
its production starting fromrifanycin (The Merck
I ndex, XlIIl1 Ed., 8301). Both these patents generically
ur|f|cat| i f.axi m

despil Be.sne stthrgmleﬁ%@ sl dyRapbis,forms o, B and
t nmma h
v, thESEpETsES ﬁ%ﬂw prestruon apd BF s JHERRS IR the Madyllfcture of

t £ et h |/ d both und
mefichdleRrestinnt ol 1€ 00 AoBlef bulitn Nei'ther "

| nf tion ronin the exper| mental conditions of
i“g\i? ‘fBﬂ%g %, nor any distinctive

l l D rﬁm’of'%q 311%11%4%%1(:‘ gfsl(gen)gf Xh:l‘ a%cl‘i)??@bﬂzqs an antibiotic
bel@ﬁ%%%”%% e S RRLH bl LR S Aerived
and %ﬁgm%%v ﬁrlaqpﬁﬁnwl’ﬁ{én% her giy @h §5 obiaidn F]‘g 036195 Q(ﬁ@&%és and

uct vin fsw I'e purl fromt chem cal poi nt
[
B e T

Rad. polymorphic forms of rifaximn exist whose
XI#Iorrrhgégp depends on the solvent as well as on the

ComMbl e A I et U B9 i b
crystallization in suitable solvents or solvent systems and summarily show in
some examples that the resulting product can be crystallized from the 7:3
mixture of ethyl alcohol/water and dried both under atmospheric pressure and
under vacuum. Neither information concerning the experimental conditions of
crystallization and drying, nér any distinctive crystallographic characteristic
of the obtained product are reported.

The presence of different polymorphs had not been ascertained and
therefore the experimental conditions described in both patents had been
developed with the aim of obtaining a homogeneous product having suitable
purity from the chemical point of view, apart from the crystallographic aspects
of the product itself.

It has now been unexpectedly found that some polymorphic forms of

rifaximin exist whose formation depends on the solvent as well as on the

conditions of time and temperature at which both crystallization and drying

CONFIRMATION COPY



10

15

20

25

In the present application, these polynorphic forns
W Il be hereinafter referred to as rifaximn a (figure
wdooandsses faximn b (figure 2) on the basis of p¢EPI004/012490
respective specific diffractogpans, while the poorly
crystalline formw th a high content of anorphous
ent. wll be identified as rifaximn g (figure
O f axi mi n pol ynor phic fornms have been

Ccclnti oréhs abidioh PP Cuhfitalirad S0 Bngreinater
reftggrfeeﬁﬁtio{) :i(l)sloﬁrfmri r}hgaggi'rgg)?? ﬂg%pgfr(fﬁaé(ﬁgﬁﬁ {ﬂg{égf&rﬁfgn the basis of
thegreubatSe cRepie datuuitads: S e AudifERB Hilipe form wih
o bl Rl o4 SPRIERDRS, robBiea, SR B PREAREHCHs, Hpdimin +

he | ymor phi sm of a conpound that can be used as
(ﬁggrieg)g principle contained in a nedicinal preparation

oy R BT L 4F RO 88 floueh e
po%f;epswg #c';i.oﬁt%rcﬁﬂi drug in the oral or topical

mca r(%;% nmany propeérties thereof, like
R e
cof ERAIHEN, O SRR od RSoRIALUEE Bhaions for obtining
RO SR SHEGH Sy RiRYC ANAATON pharmaclogial

acﬁ@fgy'\@hﬁzhﬂ Wik OFidMinfh, i9eAKRERA" AL AldRBinkPprép¥tation, both for
adnf ssi on of the drugs on the market requife that the

hufBuHAGt wtbAdafEled$t ¥ ih hRcA&niowh RPRANEiIpBSyBrphism of a
standardi zed and controlled in such a way as to give

co ANeRAts camdh & Qised aﬁsadtmw'gairfc 185 cohtadd/ MAr Rhingdicinal
of the production batches (CPW/ / 96, 2003 - Note

prépiraffdh 0gdiC enfllefde Thé tpharAfacoavxigiloyie prbisdraies eof the drug.
MP/ | CH 367/ 96 - Note for guidance specifications:

DifRséntpeloatirphtc forehof aptaatice p@fridiﬁlrei alrhipisteesd 8 deug in the
substances and new drug products: chem cal 3
orslubss t@picels forbatcan frabdifgninagy ipropenixsr thicreot, 1ideybidadajlability,

conpo
aregga

solubility, stability, colour, compressibility, flowability and workability with
consequent modification of the profiles of toxicological safety, clinical
effectiveness and productive efficiency.

What above mentioned is confirmed by the fact that the authorities that
regulate the grant of the authorization for the admission of the drugs on the
market require that the manufacturing methods of the active principles be
standardized and controlled in such a way as to give homogeneous and sound
results in terms of polymorphism of the production batches (CPMP/QWP/96,
2003 - Note for Guidance on Chemistry of new Active Substance;
CPMP/ICH/367/96 - Note for guidance specifications: test procedures and

acceptance criteria for new drug substances and new drug products: chemical
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The need for the above-nentioned standardi zati on has

further been strengthened in the field of rifamycin
w@nioshoises cs by Henwood S.Q, de Villiers M MPCT/EP2004/012490

Li ebenberg W and Lotter A P., 2Drug Devel opnent and

I ndustrial Pharmacy, 26 (4), 403-408, (2000), who have

ascertained that different production batches of

Suzﬁltf’é?ﬁrﬁ ; &jate (fPI\lrF]«fj’mé?% b%@e%??htlﬁm‘ i@%’eﬁ@ f(]gr)an uf ?ct urers

pol E‘ﬁrﬁﬁifr okr @$§§Ef’x§gm Ségaraia'ééwgégﬁeh% futhgr been
Strgg&g@aaéfﬁfrﬁ? Eﬁ@?ép? a%#y%ﬁ]%gﬁﬁgghgc%t% tnr\]zveoodwb é] de Villiers

E\E aﬁ‘bfiéﬁtﬁz ‘AQ‘E b)&lgl S%F g’gtgzl%ﬁs Il?(;ustrial
Phééﬁé‘%i;& ?ﬁg Ao e DOe G her B pssetigned (At different
preie{fih%nbﬁ@ﬁf B, @S*D[ AELD e d L i fEASE manufacturers
g T IR R e E%gfoﬁfmr%ﬁy s, and
as  heborbrate oy ST HbIBR“GjsROIEIT proficy, TOLEER with
coBit “ﬁ‘&gﬁ%ﬁﬁ} of LR bRt Bhadfad oBisaT pRERGRHSFT

Pol yARGLRA ftl% ou%é&%t cﬁf c&?ﬁaﬂ{z%%g)%t aqﬂpldr&gjisé OFenerically

have never been esize

dlﬁ?@gald ave % EﬁOﬁ@h?ﬂ‘%@% ri%%Hsfle'i@dHl%E %dgr some

een obt ai ned ever t

expg&‘?ﬁl%[ﬁtew I’:Bfl@lt#()l?l% ﬂ?éqgﬁ"ggfmhp?o%‘?féﬁ c?‘?ﬁgllﬁ%‘%fxrofhs’obtamed

rrespective of the condition or crystallizing,

wrgley bideARthd @ﬁ%ﬁ’ﬂl@ﬁtal Id n@?ﬁoﬂi’é’%@%@l‘i’elf ewa@alhhetpdﬂ;}ﬁmrpmc

ormat | on of fornms depends “on

' foﬁﬁ?s@ﬂq(iﬁ'aQTmi’i@ta‘i"E bB‘ta‘iﬁ'@i CM&‘e@’vH ZathAN b%@hvf-’d'ﬂnd QHat some

e tenperature at which the product 1s crystallized

pafiifle@bs.t ABsAMRIDL nbf d/i@él%%e@fi@ﬁfmé abb v eRRhedt gatents for
the end of the drying phase. The form, the form

B T S e Bt et
arent, havedhé batpriding RIRLENS de@kmiaé elic forni of 8¢ Polybrph.

The rifaximin polymorphic forms object of the present application have
never been found or hypothesized, as it was generally assumed that a sole
homogeneous product would always have been obtained, whichever the
method chosen within the range of the described conditions, irrespective of
the conditions used for crystallizing, drying and preserving.

It has now been found that the formation of the o, B and y forms
depends on the presence of water in the crystallization solvent, on the
temperature at which the product is crystallized and on the amount of water
present in the product at the end of the drying phase.

The form a, the form B and the form y of rifaximin have then been

synthesised and they are the object of the invention.
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the solid state is reversible, so that absorption
and/ or cession of water can take place in tine in the

wopnesEn2e of suitabl e anmbient conditions; conPEqEPRGI4412490

rifaximn is susceptible of trapsition fromone form
to another, also remaining in the solid state, w thout

need to be again dissqlved and,crystallized. For. .. . .
i ns&ﬁ&"é)we'gq}j’& ‘gﬁﬁs} g?]u 0 Sgwap%& of Watsr dp rifaximin at

thE Golisortats B, enkroLhSr 70 (b st Pksm ApeBT R B, Rafssipan take
pi3re S8 ilte i Shf cissetbbrl ruifble bRl oo i) gotsequently
TN R W I i  —
v _ € ‘dere
ing h‘i ééﬁhtsftf%ﬁv@‘?h%ﬁ%ﬁ%%ﬁt j £ b8 hehin 1S A1t L BN Riged. For
i \ Ry i f :
e RSO SRR 8Dy e i
I gho i . aRi iy i ' .
55400 BBAES i SR, o RIS AT, s ino

p(%lgﬁ%rpﬁ%?glgfslhoddgﬁ@ bt YOREL 9{)%5?13\9&1 tHAAC4 §54.2 that

use’ | arrnea, I nc I 'ng anaerobi c

Strapfise !résmg?sa h%@narxl%?l%rg)(ﬁgleﬂi ortan@¥ B thf' determine the
characterized by a negligible systemc absorption, due
4y ST YL g ok ot

o2 Rt 6 ARk SRSk hish B o,

fdrouRstahbat tfdhewhaviak of i fapé il DzeRY Sprouet,adsOr Bbh@ifions of
can be nodul ated, and this iS part of the present

preB¥RRHoAN of DthealHd NhrdldaEL, NEr dhetdtrhctepisHBDrdMtlte fc@hf@Ener in
of rifaximn, nanely rifaximn a, rifaximn b and

wh'icftﬁﬁﬂe%ﬂbdﬂct id présérvedssi bl e to have a difference in
t he adsorption of alnost 600 folds in the range from

0. O0RifaRiminmekeitsiits btewtl anfibacteyiallenecigitydid ties gastoimestinal
the bioavailability is inportant because it can

tratd Agdiant | atizet pashin@sthgigbsctkriantiat oxuswinfyctals diarrhea,

behavi our of the three5 pol ynorphous of rifaximns , b
inkhedigg.anaerobic strains. It has been reported that rifaximin is characterized
by a negligible systemic absorption, due to its chemical and physical
characteristics (Descombe J.J. et al. Pharmacokinetic study of rifaximin after
oral administration in healthy volunteers. Int J Clin Pharmacol Res, 14 (2),
51-56, (1994)).

Now we have found that the level of rifaximin systemic adsorption can
be modulated, and this is part of the present invention, by administering
distinct polymorphic forms of rifaximin, namely rifaximin o, rifaximin B and
rifaximin vy. It is possible to have a difference in the adsorption of almost 600
folds in the range from 0.001 to 1 pg/ml in blood.

The evidenced difference in the bioavailability is important because it

can differentiate the pharmacological and toxicological behaviour of the three



10

15

20

25

As a matter of fact, rifaximn a and rifaximn b are
negligi bly absorbed through the oral route, while

w0 2doaniasen g shows a m | d absorption. Rifaxi m PSI/EPRAN012490
b, which are practically not absorbed, might act only
through a topical action, including the case of the

-1 Nt ast | : i b th dvant f
PoP Rt S AL B K, T m o, whi ch s
oW ot i _
Syt BB e M i B R A0 Ar P gD Sbsorbed
c | | ‘thensel v
thrReRENE el ool WEUE SREHIET SBONs A mATENRormtion: ¢

ggf?'iﬁ‘ iftnfnd Heaﬁdqﬁr ARELH lafe ﬁ@c&ﬁfalfyi ﬁ@f‘?ﬂ%&beﬁ, mi{ght act only

icular relevahte I's the'induction o acteria

. . it i bi ot | oo _
thr{bﬁghsat g{}?Eal Qct%}‘?,.lﬁﬂdcﬁh% th@%a%é;%‘?%@ ég)étx%pi?x tiHal ttddt, with

rap Ic practice wt anti bl otics bacteri a

the 5§ AtAPC 81 VRry NGy IKRIt9L Ot her antibiotics can occur
when resistant” strains arise. In the case of _
rif ey fld ot FarRS Befakihn F}aﬁﬁhiéﬂli@%i’ldlﬁa%@x'ﬂed £ahCfEnd an
rifaximn belongs’to the rifanycin famly, a member of

adWintaBeotid h@@?ﬂg?iiﬁbt dy8tdrIIRliYrd6r8anisthst iblé reahidnthepiselves
tubercul osis. The current short course treatnent of

and Y6 PastiaIPf efudeSthe £215 GBfhicaBpid@f@poticevol vi ng four
active pharmaceutical ingredients: rifanpicin,

| SOIH adsbet QNFEALIOladvarkeDy et R@AbR] 16 ithenbérapButic use of
playing a pivotal role. Therefore, any drug whic

rifhciopiar of pediduler sflévareyisahetinduttien afybdeyerdall esistarge to the
for resistance to rifanpicin would be harnful. (Kremer

antibiotf®g- enmer gence of tubercul osis: strategies and
treatnment"”, Expert Opin.lInvestig.Drugs, JJ_ (2),
153GEnéral(2Gp2hkingl nnptherapaltec pracscalevithgardtitaotics bacterial
structural simlarity between rifaximn and

resisthaogpitoi the sdre use otferr arftébdotics qangbtcumeea rdséstant strains
sel ection resistant strains of M tuberculosis and

-arise.odn- thesicas@nafe rifeximingnihiic i aspecn ior phnticubardy aietevanit,s since

_negative event it is crucial to have a control of the
rifaxiamini bgloogs $¢ $hemifenylcys fambélyy beviembeaydfmvhich, rifampicin, is

largely used in the treatment of tuberculosis. The current short course
treatment of tuberculosis is a combination therapy involving four active
pharmaceutical ingredients: rifampicin, isoniazid, ethambutol and
pyrazinamide, rifampicin playing a pivotal role. Therefore, any drug which
jeopardized the efficacy of the therapy by selecting for resistance to
rifampicin would be harmful. (Kremer L. et al. “Re-emergence of
tuberculosis: strategies and treatment”’, Expert Opin.Investig.Drugs, 11 (2),
153-157, (2002)).

In principle, considering the structural similarity between rifaximin and
rifampicin, the use of rifaximin might induce the selection resistant strains of
M. tuberculosis and cross-resistance to rifampicin. In order to avoid this

negative event it is crucial to have a control of the quantity of systemically
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Fromthis point of view, the difference found in the
system c absorption of the a, b and g forns of

WO doaxiuase is significant, since also at sub i Pti/BP1004/§12490
concentration of rifaximn, suéh as in the range from
0.1 to 1 ng/m, selection of resistant nutants has

bbegn dﬁm)nstrat ed to be possible (Marchese A et a .

abyy Wtr BEUR- v ty of rifaximn, netronidazole and

of ERTRR A STyirv SR AR L PP o o St BbSorption
of T8) Ui o) SRR S0hS RE PRGN 1 o BRARLFoNEE R0 % sub-
Bt RO AREp RO s 30, A0y S e o
0. lif gédx tu%f/%lltl,h SeRCEIA"Sf ir?é’i?i%éﬁ %utaﬂ@éj nab 6&?} ﬁgfﬂ.o(ﬁgﬁated to be

processes 0 i'nvention for

po%ﬁgﬁiﬁg@y é%"es%fflxpw &1 Sh'PltFo fa%\gzgg})mw(gg}iﬁf ﬁfe%icé%zole and

col ogi cal” properties. what st at
i . af 1 . . CoL
vaiﬁgég%f &4 trl%dtlhe rkctr{g%gﬁgien o[?’jitlﬁ%@zg?gt gﬁ%:p%#eot evxglééc:)é\?leon o

: . o R o '
oL PR o LR DORL MBI ol SR B0k 048 cerobie
i Ng ol nt TR i.cal rti ] 6
salf0 PLUBRET oAEFERbaRing! BR | Comiercpy, 469
25%_01535(2(3@@) )e advant ageously used as pure and
ormgene_o s products in the manufacture of medicinal
pr epaiAt kRS CARSW N8y | §ifowd the ARpdkiagReyoftkedifaximin
the process for industrial preparation rifaximn from
polyrh@fpHeé NfodisCbeshd predefl ahv@tiod) Erd 0B BS4vdrious industrial
I"acki'ng fromthe standpoints of purification and
prod¥eséd b antiiavenfioh hrpthedpepashtic @Q’d:fpdré sihgls feae having
limts also fromthe synthetic point of view as

diffe@at %ﬁarrﬁ@éolbﬁﬁa@@@peﬂti@:@. very long reaction tines,
from1l1l6 to 72 hours, which are poorly suited to an

I ndagtordihguse, vetiud mratedvebobecahse impotaasenof the present
provide for the in situ7 reduction of the rifaximn
imeenitiding edhidiathasaledbeo fthe nkewowiedgee of ethet existence of the above
mentioned rifaximin polymorphic forms and to various industrial routes for
manufacturing pure single forms having different pharmacological properties,
is clearly strengthened.
The above-mentioned o, B and y forms can be advantageously used as
pure and homogeneous products in the manufacture of medicinal preparations

containing rifaximin.

As already stated, the process for industrial preparation rifaximin from

_rifamycin O disclosed and claimed in EP 0161534 is lacking from the

standpoints of purification and identification of the product obtained; it shows
some limits also from the synthetic point of view as regards, for instance, the
very long reaction times, from 16 to 72 hours, which are poorly suited to an

industrial use, and moreover because it does not provide for the in situ
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m xture. Therefore, a further object of the present

invention is an inproved process for the industria
w@e@pasaei on of the , b and g forns of rifaxi nMPEI/ARI0@4/012490

cl ai med as products and usabl e7as defined and

honbgeneous active principles in the manufacture of

R RS BETRR AR E RO Bt S e reacton

i gvrention relates to the forma, the formb and the
MIKHE g of the antibiotic known as rifaximn (INN), the

RIS O SRR Y B B 68 fove
i . a1 ; i i ..
b R, LT BERET S, I SR i
el BT SRS e Bl ML G A SRR LT v

pri'\x;qg?ﬁtl% qn?&%sh}%h?ggg{e W?ttﬁé:@ggicgﬁ@ﬂﬂeﬂa%w&{st %c?rrétaining such

metric rati oS ween n or a

-2.and 8 hours at a tenperature between 40 C
acgﬁé\ﬁgﬁﬁ@eﬂﬂer conpl etion of the reaction, the

rea é’sgpi oi‘?h??ﬂeqpti p roomtenperature and added
wi th a solution of ascorbic acid in a m xture of

t
wa %’ehﬁggé{ﬁt ﬁi\&@?ﬁ%hn%ﬁ‘e?{eé‘w%ﬁé'?oﬁﬁn&,efﬂé %ﬁqgr glé(ri t{l% form y

hydrochi oric aci er strong stirring, in

of][tggﬁglﬁgi(hfc RABWn AREinfh (@D ﬁ?éj{)fédce@&‘éﬁd} th@# preparation

uring the reaction. Finally the pH s adjusted

anHahabpet ther&btoih Ty hhufaddid bemédicihdrpephRitionsa@r dhe oral

concentrat ed aqueous solution, in order to better
or t6pRYErdlie. excess of 2-ami no-4-nethyl pyridine used in
the reaction. The suspension is filtered and the

resqibel BeoceRki Of ithe Vet Midhtidie coaifrisl Y&fting one molar

m xture water/ethyl ‘al cohol as used in the reaction,
eqietesevff irithelyeth pOodvith 4% eaddsedof r 2antinbakinéthylpyridine,

The raw rifaximn can be directly submtted to the
préfepsigiguRohB 2Pt fi. S aholan sjutvaledst én maselvent inixaageconsisting

| ong tinmes of preservation of the
of water and ethyl alcohol in volumetric ratios between 1:1 and 2:1, for a time
between 2 and 8 hours at a temperature between 40°C and 60°C.

After completion of the reaction, the reaction mass is cooled to room
temperature and added with a solution of ascorbic acid in a mixture of water,
ethyl alcohol and aqueous concentrated hydrochloric acid, under strong
stirring, in order to reduce the small amount of oxidized rifaximin that forms
during the reaction. Finally the pH is adjusted to about 2.0 by further addition
of hydrochloric acid concentrated aqueous solution, in order to better remove
the excess of 2-amino-4-methylpyridine used in the reaction. The suspension
is filtered and the resulting solid is washed with the same solvent mixture
water/ethyl alcohol as used in the reaction. Such semifinished product is

called “raw rifaximin”.

The raw rifaximin can be directly submitted to the subsequent
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sem fini shed product are expected, the raw rifaximn
can be dried under vacuum at a tenperature |ower than
WG 2@50e1328 time between 6 and 24 hours, such PCT/EP2004/012490
semifinished product is called8&dried raw rifaximn".
The resulting raw rifaximn and/or dried raw rifaximn
[ uth 0k, den Vi cgho :
PuRfRaBoh, Sl A ae R b Ehses | Y g prpRbrvtion of the

seihifin S?l?gi‘,éﬁ;d&? % 8Qgédib@n (RE MRS er‘ifax'?x%ﬁﬁ eLAP!p¢ Whied under

wel g unts betweeh 15% and 70% to the wel ght

vagﬁ%’lﬂn&t @Eerﬁ?@b@tu&' ARG thdfesh Aol BRiHE TPdEh and29 hours,
y k

eepi ng the resulting suspension at a tenperature

su &éﬁ?ﬁnéﬁe@gaaaiu@ i€ cAN@ardeidd favn 8ifskiming, 8 time
between 4 and 36 hours. The suspension is filtered and

t heTaRt R5ARThES PAW tifaXimas Aad/ v dHedah®r rifieintthi £¢ purified by
under vacuumor under normal pressure, optionally in

didsBeutisre fie 8@ 1 ol cshdlratian@nisee fture detweéegoeCaHNd €5°C, followed
bet ween roomtenperature and 105 C for a tinme between

byZras@IliZatie b§ - adthgo AW watRAEpie fofabl én wdlghDdmbun® BBtween
depends on the conditions selected for the

15¢4 wat ai0%ztat thenweight R durtud Bethyll ke shungseidt foerthefdisdudution,
solvent m xture used for the crystallization, the

and enpkeapingetiat resulithg tsepéesdot iavr temperatuiesbkwpden 50°C and
after the crystallization and the period of tine at

0°Ghurnder tshiating elupiargnd tinee bstvwept 4 ahdvdb hoorsen to be
critical. Mre precisely, rifaximn g is obtai ned when
t heThel suspensioa isrfoltgied amd sh¢ ebpenad wodidbist wasine? 8Gth water
and 32 Cto start precipitation and the resulting

and ubrpehehder vsciumtdrennderoh@unalop®@sSizndpkiepallxtint thespresence
tenperature for a tine between 6 and 24 hours. The

of audyéms agent, sit i temgregature betwsedn todm tamgieeatune ahd 105°C for a
dem neralized water and is dried to a water content

tinpebokvesen Dandni® ROW% The a and b rifaximins are
obt ai ned when the tenperature is first brought to a .
val JhebeehievemerCoirihiede, @ andor derms glepeads on the conditions
crystallization, then the suspension is brought to a

selestaseifon the crxstoldigation. &n partisolag, sheigorymsitaen tafj he solvent

value for a tinme between 6 and 24 hours, then the .
migtrgeRegdfor ghe crystallization, the temperature at which the reaction

mixture is kept after the crystallization and the period of time at which that
temperature is kept, have proven to be critical.

More precisely, rifaximin 7y is obtained when the solution is brought to a
temperature between 28°C and 32°C to start precipitation and the resulting
suspension is further cooled to 0°C and kept at this temperature for a time
between 6 and 24 hours.

The suspension is filtered, the solid is washed with demineralized water
and is dried to a water content between 1.0% and 2.0%.

The o and P rifaximins are obtained when the temperature is first
brought to a value between 28°C and 32°C in order to start crystallization,

then the suspension is brought to a temperature between 40°C and 50°C and
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qui ckly cooled to OCin 15 mnutes to one hour, then

is filtered, the solid is washed with water and then
waleoosm448The dryi ng steps plays an inportant roPET/EP2004/012490

obtaining the rifaximn a and 9 pol ynorphic fornms and

has to be nonitored by a nethod suited to water

CeBEL R IS0 0 D Bhl e TP R I R nion
auTihos D §S el i T gmiepLidieerhln, e &t Firbente sotid i
wegfiel ot R pRbens BRG ¢ ons of pressure and
cnds i Yl et GubokpkSoinml ShsFAME fhe ftafimin o
o B S5 SO R LB Bt watr
do%é{?@{?&fc@ g% qh rﬁa?lr EfcnBE %ethsgg ?fl A pdlef 38 d&?%dgﬁo ﬂ?%\l léﬁlnount of

e presence of drying agen provi

ol R RPRELSIFR bt e pBRgSY L rcoch

er ¢ eristic ach pol ynor phic

for @ifamﬁli{?o&y(gfo?%kﬁnfnoén%ﬁ ioﬁtfﬁgéginﬂ(}ﬁglé ggt(%m _Qﬁﬁferent final

drying o he product crystallize
' t ter t 1) I 0
A8 Einlc S RERRY Bl oG 0L DGR BB blag on he

exgcﬁ%en‘f‘ﬂi E&nditRnROLY ?ﬁéﬁpw an@lr f@rﬁ%&%tlﬁkét 8 RAfchh&Rh critical

rying 1s continued until water contents | ower than

wageﬁ%nﬁi]lgsf f@f@ﬁbﬂieb@&.\’vﬁﬁﬁfa&; 0% RE pol9%RorpBRE Forthte WiRhMigher

and orms and b of rifaximn afe hygroscopic,

ort REVer QVAES| Qnte@OSOID bialodEainBdt biediying hEndEESABEEmM or at
of suitable environnmental conditions of pressure and

atHBSpELAY pAedusd, at SO RihPéatire & ARl (¥R AtUreddptionally
one forminto another. Wen the pol ynorphic formis

in ke®breesiet ofonging apentsf gf(ﬁ}idéd'i Rathihe diiying i phslongbdfor the
50% for a time between 12 and 48 hours, it changes
tilhén@cédsarPped romsip e whatdmedntemh thdracteristi® foir¢achspolymorphic

transforned into the pol ynorphicl0 formupon drying to
foamwat er content |ower than 4.5% preferably conprised

The polymorphic form P is obtained when the drying of the product
crystallized and washed with water is stopped at water contents higher than
4.5%, measured by Karl Fischer, preferably between 5.0% and 6.0%, while the
polymorphic form a is obtained when drying is continued until water contents
lower than 4.5%, preferably between 2.0% and 3.0%,.

Both the form y and the forms o and B of rifaximin are hygroscopic,
they reversibly absorb water in time in the presence of suitable environmental
conditions of pressure and humidity and are susceptible of transformation
from one form into another.

When the polymorphic form a is kept under conditions of relative

humidity higher than 50% for a time between 12 and 48 hours, it changes into

the polymorphic form f, which in its turn is transformed into the polymorphic
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between 2.0% and 3.0% . Another type of transition

exi sts between the formg and the forns a and b,
walepsindisegy upon the tenperatures kept during tPeT/pPa®€012490

of precipitation ofrifaximn. @ particular, the form

g turns into the forns a or b when a suspension of the

form ifaximn is ke [ an hyl cohol / wat er
formis Lapddr ik e whter Sobtent 1aes Tha 4. Sac Peckcrisl Coseprised
rong stirring for a prolonged tineg,
beﬁ‘?’%%?é’dﬁ’ n%oirg%’sedgbetween g and 36phoursg Af t er
filt ratt]on and Shl nt?%vvl th dﬁ)m ner aI wat er

dr yPHPHRET YRELEr fefxmtg RWERR hE e ﬁﬂraé’]fde?}éeblf ms o
an@ﬁ@w@mw?ﬂdﬁ?g Bt Sy waay AR —

I r than 4.5% preferably between 2. 0% and 3 0%
oféoféggn{rhe forma Rifaximns a and b can in their turn

o1 coR e G ATy 3R, e 3B DI o B 3 Mfign,a suspension
ofgﬁgffﬁgﬁé@( f gf@lﬁ riqglﬁgs I(Qé)mﬁggré R aﬁl%tnfmg%f(t) 1“7'% Q\W\V) solvent
ml\ﬁ‘?ﬁﬁé fny%%atfu% bte%eérp\é%ﬁb' @5? Bfdes @f?opg Stirring for a

provi ernative rocess prepara

pr8 ggggph CBiEALI L h@mg%@f%éﬂm{ sawq?gh ci nal

ere e DFOCGSS t ows to

t r anshQr g]tfétfcﬂi( hi QV ﬂ;}é YifH et ﬁ@rﬂh?F@ Rwﬁef mﬁlﬂf‘{d g water

i ndustri manner, ocess t at a

cohfég{} il‘ﬁh@}- rthhAX4 '3‘%‘ gré’f"eratblynﬁé}vxréefrlaS'd%naﬂd '6‘0% VAffofds the

manner , e process that al

pol yAB AL Fokin BXWRIR WAHER dr{f@Xisredhthnidd & ¥ @lfdtgr content lower

industrial nmanner or vice versa rifaximn b into

than 438%Threfrabdy HetWeeh Daih H¥ 3 9901 givBe thd ¥k ion. The
process concerning the transformation of rifaximn g

i Nt RiFdfigih§i & an@rFr tAXinMtheiP GRAPEhSSse SHEPafhixi@in v by
rifaximn g in a solvent m xture consisting of ethyl

digdotetion / et &hyl nalCoBol odndmekédttnentt bf, thearmsulingh&olution as
suspension to a tenperature between 38 C and 50 C and

préeRisigdescritiedt for sAd prepararianh wfehefigen yst rong stirring
for a tinme between 6 and 36 hours. The

These transitions from one form into another are very important for the
invention, as they can be provide an alternative process for the preparation of -
the form desired for the production of the medicinal preparations. Therefore,
the process that allows to transform rifaximin vy into rifaximin o or f in a valid
industrial manner, the process that allows to transform rifaximin o or P into
rifaximin y in a valid industrial manner, the process that allows to transform
rifaximin o into rifaximin  in a valid industrial manner or vice versa
rifaximin P into rifaximin o, are important parts of the invention.

The process concerning the transformation of rifaximin y into rifaximin
o or rifaximin B comprises suspending rifaximin y in a solvent mixture

consisting of ethyl alcohol/water in 7:3 volumetric ratio, warming the

suspension to a temperature between 38°C and 50°C and keeping it at this



10

15

20

25

suspension is then filtered, the solid is washed with

wat er and dried; the polynorphic formb is obtained
wob@s/odsys ng is carried out to a water content POPEREE#012490

5.0% and 6. 0% neasured by the Harl Fi scher nethod,

whil e the pol ynorphic forma is obtained when drying

eSiec i ool Sl i RS i e, e
o, R R SORPRART 3 VAR D5 Bl i e
po AR S BB OB AT SR 0 IRl conten
el 50418070 SelED ALIBPSHL EFREn RERLIF e e
pol BRSOt T B A P Bt comen
ool PSR, 200,91 0 1o, 2 peter coment | ove

o T AR TR B LY RS 4R i

o PAAPSE BSHEIRETIOL N SO 10 HORL G e, ac

a wate ntent |

ten%&ﬁ%retsmf%ﬁgn%°%hﬁh6dd@%dcﬁn ﬁié‘-: ihlérﬁ?ie‘@leg%t%ﬁtgam ethyl

process for the tr ormati on

achﬁP%téﬁ?@ R/Bg.ufl@trrm Pé%fbg,i@tyoqidgqtl‘fy é’él&ﬁoﬂoﬁwgwc under strong
ri e mal

axi mn b under vacuum’or under conditions of nor

. S . 1 0 “\/v 4l n .f y .
stngérgg?it géﬁané)pt'h'e E?édl%ltbt‘% tQQRT e kB ePing? thE YuBBension under

a a tenperature between the roomtenperature

stidify h0D°C fHPTa fintd HRIWEVEEAnd 2N Gholés NPHE Ssushension is then
obtain a water content in the powder |ower than 4.5%

filteF&d, @h8BbYid a8 ik dAw 1H0vaier Aanl%ridd to & vRitedesiteht ®Wer than
what st ated above that during preservation of the

2.0%% QHeeby sYthiing @ffagant ghoul d be taken so that the
anbi ent conditions do not affect the water content of

t heThe opltseless Bor prhes efavisftgnidtnplofdiet fofimad into the form J
envi ronnent having controlled humdity or in closed

cox&ﬁfﬁg?hvﬂﬁeﬁh}% gbgﬂegﬂ/ﬂgfﬁﬂﬁl giigrinf arbiint havived gelatiot humidity
higher than 50% for the time reciuired to obtain a water content in the powder
higher than 4.5%, which time is usually between 12 and 48 hours.

The process for the transformation of the form B into the form a
consists in drying powder rifaximin f under vacuum or under conditions of
normal pressure, optionally in the presence of a drying agent, at a temperature
between the room temperature and 105°C, for a time between 2 and 72 hburs,
to obtain a water content in the powder lower than 4.5%, preferably between
2.0% and 3.0%.

It is evident from what stated above that during preservation of the
product particular care should be taken so that the ambient conditions do not

affect the water content of the product, by preserving the product in an

environment having controlled humidity or in closed containers that allow no
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The rifaximn a polynorph is characterised by a water
content |ower than 4.5% preferably between 2. 0% and

W 20%0a3d3 by a powder X-ray diffractogram (repPCT/2B2008012490
figure 1) which shows peaks at]2he val ues of the
diffraction angles 2Q of 6.6; 7.4; 7.9; 8.8; 10.5;

siep 0o eReanash SE YoM 8 Gt o1 ced by & wat er

t_.Righer than 4. 5% . . 09
CODRUEIITE SORTefoh 5 G0 B Ve e
fi 2 ' o/at, tih I h

thay] 5% Pesteliily cBOSRest 2GS a3 0. 458, 8oh Boyydey, X-ray
. . . . . . 1 . - . H f H :
itk opin Gepohi it fighreofy BpidP sHoudifodks §rUHR Bafhes of the
M . Ob . o 0. o, O.
iAol pREIRTRO L BT Tane haste W0 RITAY itz o
o.t Lf Li 0.2 791D, Qo7 ks 8- :
178 Bt | D97y PO IR PR et abe aragfioth 2 polymorph s
y : e , 2 enst . .
chEEASEROY o J EonEhl iehet B8N hae PICRRLY Hekfigen 5.0%
. diti Ly o divai :
o099 GRICLY L sporabey e ithaneh R AR SAH: e
2) %iﬁﬂ’slﬁsﬁsogéﬁl&oﬁ By Mues Grapbidirratifoh ahgR's b 82 5.4°; 6.4°;
Time per step: 1.25 seconds Starting and frnal angul ar
7.60; vegesy 8. i$Qe013he. eyaleouayien 19f9% he ymigygcont ent
i A theé anal yzed sanpl es has al ways been carried out by
meamheOfrifalfinliary b%’?&rphnﬁhh@ﬂarq&ér@@dmb(}{ da powder X-ray
rifaximin b and rifaximn g significantly differ from

di Pl s i Ele (podlr 0 beBalser 6F thé fooramgsiadbinity{ Yh@Rékznificant
intrinsic dissolution.13 A bioavailability study of

pehke drBr&ethroMinmspbs thasdibiesic@rdnges @@t o6n5.0°; 7.1°; 8.4° as

reported in figure 3.

The diffractograms have been carried out using a Philips X’Pert
instrument fitted with Bragg-Brentano geometry and under the following
working conditions:

X-ray tube: Copper

Radiation used: K (al), K (a2)

Tension and current of the generator: KV 40, mA 40

Monocromator: Graphite

Step size: 0.02

Time per step: 1.25 seconds

Starting and final angular 20 value: 3.0°+30.0°

The evaluation of the water content in the analyzed samples has always
been carried out by means of the Karl Fischer method.

Rifaximin a, rifaximin B and rifaximin vy significantly differ from each

from other also in terms of bioavailability and intrinsic dissolution.



Beagl e fermal e dogs, by feeding themorally with a dose

of 100 ng/ kg of one of the pol ynorphs, collecting
whb@sa4sapl es fromthe jugular vein of each aPCTEP2004/012490

bef ore each dosing and 1, 2, 436, 8 and 24 hours

after each dosing, transferring the sanples into tubes

2253?4»%8%&126' i;%; %@%Egiﬁg%%i ”/ ¥inogebspan begk carried out on
i t [ LC Li,qui d
erve
of 8 BTy OT T UG FOGH. SERIES From - ther thalar 3Fuh of cach
an {534 e LR SRR PR B A mbnZart Gt Shgt] NGl AYEhGach dosing,
5 fo%el ogwi ng table.1 clearly show t.hat nifaximn.a and ..
rapsIREEINg fhey SamPIGe i ithbss dedsinle handrly AndosTiratige the
1is agsorbe at ..a value (C = 0.668 ng/m ) conprised in
p al;fg@ %ﬁﬁ’gr gf‘fl8ﬂ1 0.1to 1.? my/m . Table 1
Ji . .
Lgﬁi’g%%g@é@?}'g%@?%ﬁ%%mﬂ KPR s eGBAERRG 1 MSMS
GRR o Rk R 55, Pkl i) method
nd TR R SE0afo P 0 o e
i : : : .
10 (o ik B3 S8 Do B gbA G AREERATAL) have
beérp ?tcuﬁ}g&rmcopoei a) 27, clearly show ngl4 significant
| FTerences anong rifaximn a, rifaximn b and

Lg‘;?ﬁ%uné#bleg%naergtagﬁig@% ﬁgﬁ&rt@@qg fhlel 2311 W Ih P RABIBTT RiedHBF show
that rifaximin « and rifaximin p are negligibly absorbed, while rifaximin vy is
absorbed at a value (Cpax = 0.668 pg/ml) comprised in the range of from 0.1 to

15 1.0 pg/ml.

Table 1

Pharmacokinetic parameters for rifaximin polymorphs following

single oral administration of 100 mg/kg by capsules to female dogs.

Cmax tmax AUC0-24
ng/ml h ng+h /ml

Mean Mean Mean

Polimorph o 2.632 9.5 13

Polimorph §  1.096 4 11

Polimorphy 66822 2.25 3908

20 Intrinsic dissolution tests have been carried out on each of the three
polymorphs according to the method described in the monograph 1087 at
pages 2512 - 2513 of the USP (U.S. Pharmacopoeia) 27, clearly showing
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conpressed at 5 tons by neans of a punch of a

hydraulic press to obtain a conpacted pellet. The
wale@sloeisder cont ai ni ng the conpacted pel |l et haBCT/BRI004/012490

been nounted on a | aboratory sf4rring device, inmersed

in a dissolution nmediumand rotated by nmeans of the

sig SRR ORe ARG ATASIM et LS BHD EL AT B FBITiDNY-a
o7 B o e i EQPATEIY U8 o, BRI € e anc
colBRboH s et S i’ BLS i o) ol Py SB obtan o
t he £9 %?ted pellet within mnutes so that it has not
Coﬁlé’@ﬁ%lgﬁ e to calculate the value of its intrinsic

i 1 ane s MpiRE ol Re e b de R ITle el inh feegrmounted
on'y gty P SRR TFRa b £ gRRRBAT, Bephvand rotted
' I 3R, Dy [ I I f h
by b B e it R s e ot ing among the three.
r f‘ﬁ‘l'emt@stpoééfﬁ%ﬁp 3t G T @08 ufon? rﬁ‘@@jiugﬂ CafdRe of aqueous
advantageousl'y ‘used I'n the production of nedicinal
phB5FERE AL BT 1 0T QiGN (MU EORL Y Rhftracure of
3708%°¢ s HAPA 3Ei®ant ﬁaffgfe@ﬂceﬁ%%hdﬂ%kh&?xﬁtﬁhgic dissolution
g t he Tusua

rifaximn or b or together wt

rat%mcﬁ'iisftteaib e tﬁ%&@ﬂ@%{ ng agents such as

manni t o ctose bi ndi ng agents such as

St aRGISim3e! AtHaleshowh WS iite 1atibH! OF eh&dRbhYRctdEDellet within
nat ural guns and pol yvi nyl pyrrol i done; |ubricating

1038/{HtSs §¢ ‘fl'i‘atf}i% lhb@'n%t bél&? poMiBRe tld%‘z’ﬂfzﬁgﬁé‘ hedaNeast @Plfrinsic

oi l's, polyethylenglycol and colloidal silicon dioxide;

dis8bhitidi£ owhile NG eigieihsicSdisolasiot &f eifaxingidl ¥ Ha8SKson about ten
al gi nates, guns and reticul ated pol yners; col oring,

timdseyPiueh ad ofwikRAIMP iagRRbEdaHre WRhAtLBRIHvailability which
invention relates to all of the solid preparations

is mare thai habiedymicbasanath teittef rifaRimingt ance coated
and uncoated tablets, of

The above experimental results further point out the differences existing
among the three rifaximin polymorphs.

The forms a, B and y can be advantageously used in the production of
medicinal preparations having antibiotic activity, containing rifaximin, for both
oral and topical use. The medicinal preparations for oral use will contain
rifaximin a or B or y together with the usual excipients, for example diluting
agents such as mannitol, lactose and sorbitol; binding agents such as starchs,
gelatines, sugars, cellulose derivatives, natural gums and polyvinylpyrrolidone;
lubricating agents such as talc, stearates, hydrogenated vegetable oils,
polyethylenglycol and colloidal silicon dioxide; disintegrating agents such as

starchs, celluloses, alginates, gums and reticulated polymers; coloring,

flavoring and sweetening agents.
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soft and hard gel ati ne capsul es, sugar-coated pills,
| ozenges, wafer sheets, pellets and powders in seal ed
w@aokei4ss23 The nmedi ci nal preparations for topi CBET/EB®04/012490
wll containrifaximn a or b p§ g together w th usual
exci pi ents, such as white petrolatum white wax,
I ang_@li ne and derivat.i ves ‘there

pr opeeRE€8ERIc oinveRyaR udPiales y?‘; sﬁﬁ% zqatéygh:?f %lg&)gglréparations
AT TR W o
R R A SRS g s
pelle e et ia Kimes, um o || cat o, _sodi um

al ginate. ..The presenti [ nvf%nti on eISa.te totafnl .of .t he

¢ opit 881 TpicialpreBRRtians; for apital Bl eeedin rifxiinig o or B
or { {agest ety ke SRk o Sul 8 Wbl Eb i, Gyt war,
larst" 6 S s RS sBarklie FIFECK iy sbe Bl Phespdium
o) MR, o D PRIt ehy sl il § 8F facey
R T Mt LT —
oGP SR O B SBpp s,
hygf’%%nﬂe@l ILQE ‘é!‘aﬁug{gg,e ngordguﬁlogé égoi(}l]methcylcellulose, colloidal

no- 4- pyri successi on at

alx&r@g@lgﬁ%ﬂ’fB?Jg‘ffeggxé@fsh?éaté,pﬁfﬁiﬁﬂr algﬁ}%tg}iss i s heated at

ept- un stirring at this tenperature for 5

hounhe hR&RN| Sn¢eRle itai89¥6 aNdof Ykl RbigA Britidfions, for

i's a mxture, prepared separately, "0

insgﬁ%geemd?ﬁ{eﬁltéﬁﬁﬁnws?greg]ﬂgsg%éﬁ aRd 166byd, al cohol, 1.68

ascorbicacid an g of aqueous concentrated

hy drmpeihQehomed BirtfirtifglseMeR ! 151 e Yxakipfe2Bichi &amples are
the mass is kept16 under stirri'ng for 30 m nutes at an

not B58E theAPas atlihaatbn 90 3Ike ifdnhtion/ &t B iaf facoBerRIGhf B dhe o, B
hydrochl oric acid are dripped until a pH equal to 2.0,
anWhy Iferif€&ahnBe obtained by suitably combining between them the above
mentioned conditions of crystallization and drying.
Example 1

Preparation of raw rifaximin and of dried raw rifaximin

In a three-necked flask equipped with mechanic stirrer, thermometer and
reflux condenser, 120 ml of demineralized water, 96 ml of ethyl alcohol, 63.5 g
of rifamycin O and 27.2 g of 2-amino-4-methylpyridine are loaded in succession
at room temperature. After loading, the mass is heated at 47+3°C and kept under
stirring at this temperature for 5 hours, then is cooled to 20+3°C and, during 30
minutes, is added with a mixture, prepared separately, of 9 ml of demineralized
water, 12.6 ml of ethyl alcohol, 1.68 g of ascorbic acid and 9.28 g of aqueous

concentrated hydrochloric acid. After completion of the addition, the mass is kept
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said tenperature. After conpletion of the addition,

the mass is kept under stirring for 30 m nutes,
whe@piomg2an i nner tenperature of 20 C, then t hBCT/EP2004/012490

precipitate is filtered and waghed with a m xture of

32 m of dem neralized water and of 25 m of ethyl

| cohol. The resulting "ra i faximn" '
undri SHTIDRSOF APaEUBNEA AT RO RNCE (BRSNS ¢b2053, thén 772 g of
obt ai ni 4.4 g, of ."dried raw rj.faxin" [ .
corgengated WysfoeRoPisracid gos diinp&! uhkil & B shaliP 78, #AR¢keeping
.‘i{iorresl{gﬁgrdi ng to the polynorphic formb. The product
said LemPetalie. §ri ed under vacuum until constant weight to

corbiie omptesp ditieeaddiion, L s it P st Stfne for 30
mifyigs Rt B IR F e s B 20 Ee s RAGRRAE R fitered
and SiaAdRR i Bt "Oh et PRI EAARARIHE of 25 ml of
ethg RIS Th s itER, S MR fio RS 8 B5HEE s Viuum a
. TGRS B 508, ORI L g T Fgsmi
whg‘%{ L ¥l§@\8§ 0l Gafe? rcghge&%aﬁ%\@‘g Eﬁﬁ?ﬁﬁﬁggrmtéé‘?%pgng%g to the

1S Tea epar ati on

polyrnlg il Boln ][3631‘}@ Rp(gdrl%tt F% Ig%lgfa&g{fﬂkd HdePZaulmintil constant

dried raw rifaxim ( room tenperature
e : : ' 0
el o2y o Bty FAMBRB AR g Tichient of2.2%
| ' id 1d unti |
WHRNSBRAIR@fgtin LORSHods RYHC pIRTorphIY KOGt
M Phe AGFIRRE As! ROErdRLBIC aind Thé SRARRIAPHIPmbPPBR form is

m nutes. After cofnpletion of the addition'the

re\Ie?ﬁB%:ethHr;ﬁ)lﬂlﬁm@{)?i&mef 8 atfiotbd Wafdt frofhefosltrkeRimidity,

at this value until conplete crystallization, then the
dep&THIRE 8B tRe Ireldtiviel hﬁfrﬁhﬂﬁﬁrﬁﬁ the EXpOhirel tim. MWhies diedwater
0

ept at this value for 6 urs. The suspension is then
conticht eiRdrisedl Byhehs Qpdlgdmiorphis fegmwiit bedSfleg Iigher than 4.5%,

dem neral i zed water and dried
polymorphous o turns to polymorphous B. This in its turn loses part of water
by drying, changing into the polymorphic form o when a water content
between 2.0% and 3.0% is reached.
Example 2

Preparation of rifaximin y

163 ml of ethyl alcohol and 62.2 g of dried raw rifaximin are loaded at
room temperature into a three-necked flask equipped with mechanic stirrer,
thermometer and reflux condenser. The suspension is heated at 57+3°C under
stirring until complete dissolution of the solid, and added with 70 ml of
demineralized water at this temperature in 30 minutes. After completion of the
addition the temperature is brought to 30°C in 40 minutes and kept at this

value until complete crystallization, then the temperature is further lowered to
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under vacuum at room tenperature until constant

wei ght, thereby obtaining 52.7 g of pure rifaximn g
whaoosngisemt er content of 1.5% The formg is PCT/EP2004/012490

characterised by a powder X-ra)y7 diffractogram show ng

significant peaks at diffraction angles 2Qf 5.0; 7.1,

o8 RBTRL G S, S S 1o N 310 BT i then
sG55 S S RSHED Y 30 B PRI y g, ai
oS RRR S R SR P PSR ol bty cbtaning
soSE TR AL Tl SEE ey SepmeraLre

e hERERT U5 SRy, £ PN A Y R Shoving
T At SR S0P ghs 0 pugecnsion 1

dur in urs under stirring; then the tenperature
i's g:é‘%l"igls"gg to OCin 30 mnutes and the suspensi on

ims i’ﬂﬁﬂfﬁ@ﬁgfﬂjﬂa&ﬁﬁﬁﬂ'ame sol | dis washed with 180
_ and dri epl under vacuum at
roo@h?f'@%&r?sglége%l?‘ r:r%wc?ﬂﬁﬁi?i?ih YRl 9163 hrﬁf‘?ife&}ﬁ?/l alcohol are

obtalnlng aximn forma wt a wate

10&%'2# &'ﬁtod%ﬂwglhp%&taré%aradtrﬁe@-%%ﬁéd%rdsﬁyecgjif)@é@%a%%hanic
show ng peaks at val ues of angles 2 of 6.6; 7.4; 7.9;
stigrfﬁz t_h%g%i%;tlnétér and FfI8x cbAdOnsel/ The s%§;r)fi'§1%sié§ iy he&%g%;t 3743°C

Exanpl e 4 Preparation of aximn a

unfl *}BAEte aWsb it 8T theadstid A8dtheff70ehYAf @A RIERhliRdE water
| oaded at roomtenperature into a three-necked fl ask

ar€Hdideacst thisht fire ahiihges0 marte®malfedr abshpl@idnof the
condenser, then the suspension is heated at 573Cl18

addfttdd, thentehpceatdis sPbethigh tof 309® dasinipd40 Tiiutes and is kept at
tenperature is brought to 50 C and then 1.7 m of

thiﬂﬁﬁlﬁgrtﬁitilz}ﬂéntdﬁllecrryﬁtaeliﬁdiﬁ&d ‘Blie tdrhpetatuiReofithy euspension is
then brought to about 40°C and kept at this value during 20 hours under
stirring; then the temperature is decreased to 0°C in 30 minutes and the
suspension is immediately filtered. The solid is washed with 180 ml of
demineralized water and dried under vacuum at room temperature until
constant weight, thereby obtaining 51.9 g of rifaximin form a with a water
content equal to 2.5% and a powder X-ray diffractogram showing peaks at
values of angles 20 of 6.6°; 7.4°; 7.9°; 8.8°; 10.5°; 11.1°; 11.8°; 12.9°; 17.6°;
18.5°; 19.7°; 21.0°; 21.4°; 22.1°.
Example 4

Preparation of rifaximin o

89.2 Grams of raw rifaximin and 170 ml of ethyl alcohol are loaded at
room temperature into a three-necked flask equipped with mechanic stirrer,

thermometer and reflux condenser, then the suspension is heated at 57£3°C
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30 mnutes. After conpletion of the addition the

tenperature is brought to 30 Cin one hour and the
waompemsedn i s kept for 30 mnutes at this tenper/aruo€012490

obtaining a plentiful crystalli&ation. The tenperature

of the suspension is brought to 40 C and kept at this

uni{ i aftte ol 38 80RH  The SPRrlfy fe gt t'S0eC and
nSHETAP B SebREPLE N S B L WPy curing
30 gﬁﬂﬁ{tﬁy.ﬁélf% C?(Smgisef% :o'flth‘e\o&ﬁﬁﬁph fﬂ%’ Q:'?ﬁ LARIRPK brought to

aximn w content

VY A R -
obfa?ﬁ% rgt {e%ti?ﬁ]n y&g lLﬁ?{(ﬁHs’Pﬁé‘st mﬁfbekétuggpéf ¢ suspension is

Ime In € suspensi On

brd%ﬂf%tm&’ ? Hpﬂ{lﬁ‘tv‘égfe %g([ﬂﬁ%@@ﬂb‘&xts Wi é@ﬁﬂn nd then

at o exanpl e 6 Preparation

fulrtlhéra)fb\%fbcp tdNgoEr Mgﬁﬁgt 8 2fikeSf aftBe Whichd tl'ié’lvﬁuspenswn is

aximn1s carrie accordlng to the process

1m{41%§l?£tb§eﬁlﬂe?e(?x'ﬁﬂ¥’|58h§ is q'éé'h@a WRAS40VAA W@iﬁlﬂe‘i’ﬁ’l'ﬁed water
tenperdture I1s nonitored by Karl Fischer and stopped

anél"féﬁfbdt BEdRT SduniR i e ﬁﬁ‘ﬁh@éns'ia@f’/ﬁvegght@tﬁr@éy obtalmng 46.7

faximn b are obtained characterised by a powd
g &fﬁﬁxlﬂm hr@%ogmmérsmﬂfeﬂaemké 2atoyval ues of angl es
6.4; 7.0; . 10.4; 13.1, 14.4; 17.1;
17 Exa;,ﬁﬂ%sZO 9. Exarrple 7 Preparat|on of rifaximn a
starting fromrifaximn g 5 Gans of rifaximn g are
suspedpfcation »f Fifaximen @ 13 n of ethyl al cohol and
5.6 m of water and the suspension is heated at 40 C
dur ERgmgde Boigr epeaddr bat iindcreadnp noas BT ohe tdmpérature at which
equi pped with condenser, thernoneter and nmechani c19
thes$ispeasionTibkepuanéd ﬂewenngstotmb@un‘sl tht eiree immchithe¢hes shsptnsion
Is washed with water, then dried under vacuum at room
is keptre thisuempendtute. Chirespaniuctebigived ¥ dqualrso diat of example 3.

Example 6

Preparation of rifaximin B

The crystallization of the dried raw rifaximin is carried out according to
the process described in example 3. Drying under vacuum at room temperature is
monitored by Karl Fischer and stopped when the water content reaches 5.0%:
52.6 g of rifaximin f are obtained characterised by a powder X-ray diffractogram
showing peaks at values of angles 26 of 5.4°; 6.4°; 7.0°; 7.8°; 9.0°; 10.4°; 13.1°,
14.4°, 17.1°; 17.9°; 18.3°; 20.9°.

Example 7

Preparation of rifaximin a starting from rifaximin y

5 Grams of rifaximin y are suspended in a mixture of 13 ml of ethyl alcohol
and 5.6 ml of water and the suspension is heated at 40°C during 24 hours under

stirring in a 50 ml flask equipped with condenser, thermometer and mechanic
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rifaximn are obtai ned show ng a powder X-ray
di ffractogram corresponding to that of the pol ynorphic

wo coosm4@mezl a water content equalto 2.6% ExanpP@r/BP2004/012490
Preparation of rifaximny stagging fromrifaximn 15
Ganms of rifaximn forma and 52 4 m of ethyl alcohol
are | oaded into a 250 m thre flask equi.

stimgn: W heesuspengionderiben filigred FERR Oi lsn‘é/@ﬂaﬁﬁqwa&pwater then

stirrer; the suspension is heat ed nder stirrj
driggheundsipeacaiin et oroosy t@ﬁmeratewélr ec%sgaélél‘éiﬂggg gf Grams of

_the solid., The_clear soluti wth 22.5 m of
FifQETER A% ORAIREH FHOWINE dcPOWEFT XS bfgfaﬁt&gr%fs QIyesPapding to
t at this te erature for 30 mnutes or med
thagefﬂ&m [ymarphicderad: 8 ew%%ﬁ%%*&b%? S%-i ng and
kept at thlé tenperature during 6 hours. After this .
f

nExagple the suspension is taken, filtered,
vvased W|th de rali zedtvva .er

nd dr' ed under vacuum

thelf oﬁfﬁqﬁsm%ﬁ?{lfg%i@?oeﬂ @nﬁoﬂf 4F S, %&PP&@%% loaded
inthghp 0 e SRBRET CPrk i oo %Wﬁlfg{og?,g §1sdf thermometer
an FEngHin Ger Bonstaragl ot pegted awldery Syftingcat the

ff’lg?%t‘g% Gt Gt g%ﬁ’r%t%?‘“i%"ﬂ%ﬁ% JthEsblR, Sfbt 2 ned.

o f leerﬁlg {E@%&O%t {s°, ifr2%h @113015%{&' ind3 rn‘?i'i‘futes under

aximn having a wat e

stlgr?Hée%%ﬁﬂlu% FPRE ag(f" E%&4ggéﬁg VEP‘H?& YareY for @b i’iﬁ&&s The

ours obtainin aX| mn havi ng

forgng‘@ts%r gr%ﬁ)g?fs 8@6’1%![1 {P 023 hdl: §t1€x@?gd and kept at this

eparalon XI'mn b starting Ximn
temperature during 6 hours. After this time, part of the suspension is taken,

filtered, washed with demineralized water and dried under vacuum at 30°C
until constant weight.

The resulting product, 3.7 g, shows a diffractogram consistent with that
of the form y and a water content of 1.7%.

The remaining part of the suspension is kept at 0°C for further 18 hours
under strong stirring and then is filtered, washed with demineralized water and
dried at 30°C under vacuum until constant weight. 9 Grams of product
showing a diffractogram consistent with that of the form y and a water content
equal to 1.6% are obtained.

Example 9

Preparation of rifaximin o starting from rifaximin

5 Grams of rifaximin B having a water content equal to 5.0% are dried
under vacuum at +30°C during 8 hours obtaining 4.85 g of rifaximin o having

a water content equal to 2.3%.
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5 Gans of rifaximn a having a water content equal to

2.5% are kept during 40 hours in an atnosphere
w@oeousai4aseg a relative humdity equal to 56% nBOBEEPR3004/012490

means of a saturated aqueous s®Dution of cal cium

nitrate tetrahydrate. 5. Gans of rifaximn b with a

wat e equal to 5.9% are obtained after this
ti ngxaﬁgir?p& 11 Bioavailability in dogs by oral route

T - br. | g and
\AEW?'F#I %HZP%WFEK)M@ gﬂ{nﬁgﬁ ?ﬁgg l% f‘r%'lﬁl ﬁgﬂlﬂﬂ .ai""ge d
i nt ool ' t

78 GBS R0 L i DS i B 41155 e ke
R AT L S S

madCh P shs A r ?%u?ﬁtgﬂ%%‘éb&?é%{?t%np é’:ﬂ@ﬁﬁﬁ%i{rﬁﬁ tetraha/drate.

gel atin capsul es an sanpl es were collecte
5. 17 @Ralie of otk hinY § Wit aCRateradyriBht Piﬁéﬂrﬁ) 82 are obtained
admnistration and'1, 2, 4, 6, 8 and 24 hours after
aftePehldithel stration. Each sanple was transferred into
an heparini zed tube and was centrifuged; the plasnm
was piapgRrdii nto 500 mtwo aliquots and frozen at -20
. The ritaximn contained in the plasnma was assayed by
meagiofall MBilitg!intP b} GriBEMeeTet hod and the
fol FToW Ng paraneters wWere calculated according to
st amuwdlde RONweeK Pt éHR0d Beaghé forhhfes (@gm&hﬂlw&i@hﬂﬁg]fbetween
concentration of rifaximn observed in the pl asmg; =
5.0 an@ 7a$ kehhave bben Qivideddamggee Akbups of fRaurlinder t he
concentration-tine curve cal cul ated through the |inear
t r affheofickal off theseZhrdhgroepsihas beepotrest@ddi withheifaximin «, the
following table 2 clearly show how the rifaximn g is
sec@rd/ witle hifagineina aadthdd witherifhami 1 acesdinghto dspésilowing
of
procedure.

Each dog received orally 100 mg/kg of one of the rifaximin polymorphs
in gelatin capsules and 2 ml blood samples were collected from the jugular
vein of each animal before each administration and 1, 2, 4, 6, 8 and 24 hours
after the administration. Each sample was transferred into an heparinized tube
and was centrifuged; the plasma was divided into 500 pl two aliquots and
frozen at -20°C.

The rifaximin contained in the plasma was assayed by means of the
validated LC-MS/MS method and the following parameters were calculated
according to standard non-compartmental analysis:

Cmax = maximum plasma concentration of rifaximin observed in the
plasma;

Tmax = time at which the C,,,, is reached;

AUC = area under the concentration-time curve calculated through the

linear trapezoidal rule.
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rifaximn a and rifaximn b which are practically not
absor bed. Tabl e 2 Pharnacoki netic paraneters for

wo 2doaniaser pol ynor phs fol | owi ng single oral PCT/EP2004/012490
adm ni stration of 100 ng/ kg byycapsules to fenale
dogs. AUCo. 24 ng/p h ng h/m Man Mean Mean rifaximn

a 2.632 9.5 13 rifaxim 096 4
668The Izeszgsmg atplt Bel@]llwmgnéquﬁ diséep y.ﬂ%we@w the
A sanpl e of 100 of eacF §X| mn Iyg@rp

rifaxig ¥ 48 vtesytrmé i ot aa grare: Bn; L% Bighs ipgespect of

ey ST B o TASRL R 0RS htee 2572

M |giggs of a rlfaX|mn pol ynmor ph were put into a
dield onpressed for 1 m nute under a pressure of 5

t°2§ae¥g&ec§ inchic p&FRBRIA For YL C&pfyraogﬁn@ {pllowing
¢ bwal afFynPatafips DU R e ot ietlen (R APmalé Batps

di ssolve in an appropriate dissolution nmedium The
hol der cont abor at ory

an—m-ng—rrre—m—e—avas—qum‘e‘dm—a—l—
stirring device, inmmersed |)’fla al ?‘és veé(sjﬂézl‘l cont ai ni ng
a dissoluti n speed
of 100 rpm by neans of théMai r Mam deMea, while
keepi ng t he t+erperature—of—the—dissetuten—nedi um at
37 0.5 C. The girs$mind | on 2083di un®% cont agned in the
gl ass vessel—consistedof 1000 of0-1-M-aqueous
phosphat e buff,e,[-axm,-]n7 4 congogi ning 4.5 giof sodium
| auryl sul fate an \/\/aq kept at 37 0.5 Cfor the whole

duration of theeh@finy 66822 225 3908

Example 12

Intrinsic dissolution test

A sample of 100 mg of each rifaximin polymorph was submitted to the
intrinsic dissolution test carried out as described in the monograph 1087 at
pages 2512 - 2513 of the USP (U.S. Pharmacopoeia) 27.

100 Milligrams of a rifaximin polymorph were put into a die and
compressed for 1 minute under a pressure of 5 tons by means of a punch in a
hydraulic press.

A compacted pellet was formed in the die with a single face of defined
area exposed on the bottom of the die so that from 50% to 75% of the
compacted pellet could dissolve in an appropriate dissolution medium.

The holder containing the die was mounted on a laboratory stirring device,
immersed in a glass vessel containing a dissolution medium and rotated at a
rotation speed of 100 rpm by means of the stirring device, while keeping the

temperature of the dissolution medium at 37+ 0.5°C. The dissolution medium
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Sanmples of 2 m of solution were taken after 15, 30,

45 and 60 mnutes fromthe start of the dissolution
w@e@sodisee and anal ysed by HPLC for the anmount POf/EP2004/012490
rifaximn dissolved. The sanplg containing rifaximn a

systematically showed disintegration of the conpacted

copeinsehi Wﬁe“é@aé?ve%%bﬁ?w&ﬁd@ﬁib‘?@é% oERd 81 stcess phosphate
budGr PRt driontaioiake & AESQiRTGAuYYFLlie ing has Kepf at 37:0.5°C
forgheSshalei BHaGHn pf MiEdest Sa'WZS' aboui ton 'tPELL”Z'SCrmch

PSRt 1Bl B 7S 0 i
fmaﬁaéh‘éﬂ“ga&esﬁghgh@m?@%baﬁ%mg«fﬁs' SUFBREGLIPIC for he

RSB b () R mmn dissolveg

*at SO IR OB A g 3 Ly hﬁif’i}f,@m egration
g A USSP AL B o o
pr 0 B 1 9PERLs 5004 10 405180 ISHRORPRED P e
ev%&%ﬁ;ajogigcf ot sdid %f?étar]r@ 5o that the valieof it idtrinsic Jissolution
could not be calculated.

The intrinsic dissolution of rifaximin y was about ten times as much that
of rifaximin B at every time, as it can be inferred by the experimental results
shown in the following table 3.

Table 3

Intrinsic dissolution in 0.1 M aqueous phosphate buffer pH 7.4 with

0.45% sodium lauryl sulfate

Time (min) Rifaximin dissolved (mg/cm?)
B polymorph Y polymorph
15 0.28 2.46
30 0.50 4.52
45 0.72 6.44
60 0.94 9.04
Intrinsic dissolution
rate (mg/min/cm?) 0.0147 0.1444
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2. Polynmorph b of rifaximn characterized by a water
content higher than 4.5% preferably conprised between
Wo205%0asd3 6. 0% and by a powder X-ray diffract OBCEHREP2004/012490
showi ng peaks at val ues of theygiffraction angles 2 of
5.4, 6.4; 7.0; 7.8; 9.0; 10.4; 13.1, 14.4; 17.1; 17.9;
18,3 20.9. 3. Polynorph g of rifaximn characterized
%}%\ater content conprised between 1.0% and 2. 0% and

by a powder X-ray diffractogram showing a mainly
anor phous profile and few significant peaks at val ues

Lo BobhSabL e PR Madefrisht by L o BRPSEE a
o SRR P By BT AR o8 ) LA x.ry
. et hyl i di bl v 1 . 0.t 3..5 I o.
s ARE, 5o %8he B AT G2l P 207 6

nd, gs.hylooal aahol 1 o V| UBBL Kide. It LS, Peb) o: : o.
7'@?%'§dr§'§ tilwbeltl\hgenﬂzgahﬂiﬁéﬁh&ﬁé,’ lai?'ga’m?g:?zpeét r’e21'4 ’
29 gtween 40 C and 60 C, the reaction mxture is treated

‘roomtenperature with a solution of ascorbic acid

in ' en0 . e . r. at-

2. o B0 lg A Bhin o0 Yy AP BEFAE HHer han

d LC ] a S 1.on, .

4 Bl b BT ST RS R oy Xoray

: AP swnat thy S i o.

oAl SARAERALEL LB Sl SRR UGS P of 5.4
ol. rayd. M Qo.igpPuUlh fhbe ¥ qyseoligtjcon 7 ge.etdryd. ohol

6'{71t’ 7?;’?r'rge’r%9u’r gb'%et \?\Z’e'gn’ g%%@é%g'%?)g?'%ﬁ’glﬁ%i’tagjt'lgo'n by

3. addpb|BRoh X%iefifaﬂhﬁﬁeél?ﬁh&e'rﬁeweb hi wal@uBbsftent comprised
bet ween 15% and 70%to the wei ght anbunt of 24 ethyl

be &Nl 04s8Ad F P N dibgse! péwas: Xeuerdifffalloghi® showing a
tenperature of the suspénsion to values between 50 C

ma#ARE ShierpREed psdfild hR@ feW senifitBnpeyeent 4afitd 8P diffraction
hours, and finally filtration of the suspension,

ang@gmmgftj_lme; 7eulgt4ng solid with water and drying it
under vacuum or under conditions of normal pressure,

4. opt Aopaddeys ifor e ppsdsivieoprifaxiinisng, poaid y, aharcterized in
tenperature between roomtenperature and 105 C, for a

thdti s diet y@eraRnand rifdniein © idreabtddl 04es8n @'CEYsUdNY-andino-4-
claim4 for the preparation of rifaximn a,

methylpyridine, preferably from 2.0 to 3.5 molar equivalents, in a solvent

mixture consisting of water and ethyl alcohol in volumetric ratios between 1:1
and 2:1 for a time between 2 and 8 hours, at a temperature between 40°C and
60°C; the reaction mixture is treated at room temperature with a solution of
ascorbic acid in a mixture of water, ethyl alcohol and concentrated aqueous
hydrochloric acid, then brought to pH 2.0 by hydrochloric acid concentrated
aqueous solution, the suspension is filtered, the resulting solid is washed with
the same water/ethyl alcohol solvent mixture as used in the previous reaction,
the resulting raw rifaximin is purified by dissolution in ethyl alcohol at a
temperature between 45°C and 65°C; precipitation by addition of water,

preferably in weight amounts between 15% and 70% to the weight amount of



10

15

20

25

characterized in that, after addition of water to the
raw rifaxi mn ethanol solution, tenperature is | owered
wao poos/ovgbile bet ween 28C and 32C to start PCT/EP2004/012490
crystallization, the resulting 2éuspensi on i s kept
between 40 C and 50 C under stirring for a tine
ethyl Westhol asell #4r hier sisssladioad lbWe@n% &g iR ténpéraBure of the
bet ween m nutes and one hour, then filtered, and the
suspendioh Ng vadhdsthétsvedni FIC a0 LaIdet QfitGAE foONRIME Befiveen 4
4.5% preferably between 2. 0% and 3.0% 6. A process
andic 861 kiowrg, tadcfiaaly 4fift@itionhef nhe pspension Ofvashirx the Resulting
b, characterized in that, after addition of water to
solidewithvwdtéroandi drygigdneindselvachom of aifieRE ajonditions of normal
| owered to a val ue between 28C and 32C to start
pressust abptiamdllyoin tHehpresencd of agirsimppesiton a serkpdrature between
between 40 C and 50 C under stirring for a tine
robet teseperaturechind4l (5@, Sor a vimhe etvoech Taddr72rigowast i me
between 15 m nutes and one hour, then filtered, and
5.t he A epulcesigicsotdidgi ®o dlaiad 4 doa that prepaeati@ntofhiifiveinin o,
than 4.5% preferably between 5.0% and 6.0% 7. A
charatesgedicinotititngften additiondof ovatehetoptlepanet ridaxiniin ethanol
rifaximn g characterized in that, after addition of
sohatien, températuravisr iovesredite atvadwolbetween i283C and 32°C to start
tenperature is lowered to a value between 28C and 32 C
crygtadlizations the resultingtsuspensibe is depl thietwyesudpPeEsammah50%C under
cooled to about O C and kept at this tenperature,
stigriaigr font ar fimeg betweem & jand Béthewns, Goahetl 24 BYCrdyring a time
then is filtered, and the resulting solid is dried to
beswggR dd Bimitenanganpekobry tioen ﬁh@rqgo%d the raspltingesdid is dried
for the preparation of rifaximn , characterized in
toanwateriqotent lawsrithar dsyyénpeeferably bsswoeme. ¢oangd 2.0%.
consj sting of et h&/,l al cohal /water in25 a 7:3 L
6.vol dheltocess gcrerdingetos giiend dar ithenpeapamtion of rifaximin B,

t enper.at ure hetween 38C gnd 50 C and kept at this .
Ch@éé%%f‘rlé? ra, alﬁﬁdé?t%tficﬂltlﬁg, 0#0 dyatsr ttonthey g@werfax mingethanol
6.hours, the suspension is fi Iltered, thg resul tin

soliqiy (eERETAHER 1 CIVaFAYdP ar@lus belveRn 25ukt apd 32°C to start
er GRS T B S Y R E Ao M S he under
SEREFH. B5h bR & AT AT oyt SaPSRIP R Lo g uime
beg\gﬁ_ﬁx\éﬁgﬁgf%{t!sipagtéﬁ%ggéqg S%gﬁﬁ%%cf rgmids’thlger‘rélguel%imtgosoi‘id is dried
to a water content higher than 4.5%, preferably between 5.0% and 6.0%.

7. A process according to claim 4 for the preparation of rifaximin y
characterized in that, after addition of water to the raw rifaximin ethanol
solution, temperature is lowered to a value between 28°C and 32°C to start
crystallization, the resulting suspension is cooled to about 0°C and kept at this
temperature, under stirring, for a time between 6 and 24 hours, then is filtered,
and the resulting solid is dried to a water content between 1.0% and 2.0%.

8. A process for the preparation of rifaximin o, characterized in that

rifaximin vy is suspended in a solvent mixture consisting of ethyl alcohol/water in
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and kept at this tenperature, under stirring, for a
time between 6 and 36 hours, the suspension is
wo Rdoseuesas the resulting solid is washed w t h ReX/gP20841012490
is dried to a water content higher than 4.5%
preferably between 5.0% and 6.0% 10. A process for
t he preparatiqn racterized in that

o T ebliTedpiraos the SuspERYER 17 Neala 1o & 1EBRGraLME hetween 38°C
andé@&é%@“ﬁ%t%ﬁ%fﬁ%%a&%ﬂﬁm i EimiPEclal ) GSIRPBEeh 6 and 36
hoES (hE AYSRRFIPR S HDLETPA: T GoubHEsod i d@%&‘?@i&%ﬂ% ager and
oM SPRR A  b ROlETA of e
9 s?qe?gﬁgm ﬁrgd)be\/\%kgéqrg an é)t"frﬁgxwa%m@)aga:cﬁro%h 18fthat rifaximin
© BB B R AR e Rhecht TP s
VOI%%\%BEE o ohamsry Biaen & 2 leknstfurd bRYHER SR ina so°C
o B B P S TSP RFFA R € G106 . e
s SRETCHMEBACTMFBUL I SRR SSRGS ] SpEBaifs ica oo
wibf Bl Anhf P4 SPARALHEN S BRdIBRTRRIR SO or al

I'ca get P th-the usual

IOeXCI t@% Q't%re e g}éﬂhgatlp*ngf NGraxifii | faEh%}Qcterlzed in that

di sin |ng, ol ng, avoring and Swee
g gzﬁpems FAFEL S B g B

60aﬁlt 'dé'rﬁl}‘le ?t\nﬁfer%tiﬂdéﬂnﬁ@ Rhi ORI a?é%ﬂio@/v@d?hs 7:3Rr0lumetric

& Use of aximn g int eprepratlono

rat’f@d'tl?@%ﬁhﬁmf L] chFedo&@bO“’@e undyt %groﬁgt §tirRd Gnd the resulting
activity, together wth conventional &xcipi ent s. 16.

suérﬁ%s;biﬁswwtmc’c an8 kapt'Bt t;h% t&aﬁéaﬁlla@mca ﬁfﬁezs@twe@n 6 and
that the preparations for oral use are selected from

24glgﬁir§,ldth%ﬁ‘1t Lsnﬁna*eachnuachle%ﬁnuhgrsanang wighed 9atWakg and dried
psul es, sugar-coated pil ozenges, wafer sheets,

to Rekatet Somtedt Rvelahan am%eal ed packet.

11. A process for the preparation of rifaximin B characterized in that rifaximin
o is kept in an ambient having relative humidity higher than 50% for a time
between 12 and 48 hours.

12. A process for the preparation of rifaximin o characterized in that
rifaximin f is dried under atmospheric pressure, or under vacuum, or in the
presence of a drying agent, at a temperature between the room temperature and
105°C, for a time between 2 and 72 hours.

13.  The use of rifaximin a in the preparation of medicaments for oral use with
antibiotic activity together with the usual excipients like diluting, binding,

lubricating, disintegrating, coloring, flavoring and sweetening agents.

14.  The use of rifaximin B in the preparation of medicaments for the oral use
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17. The use of rifaximn a in the preparation of
nmedi canents with antibiotic activity for topical use.
wd So50hs2z1se of rifaximn b in the preparati onPOF/EP2004/012490
medi canents with antibiotic actgvity for topical use.
19. The use of rifaximn g in the preparation of
medi canents with antibiotic activity for, topical use.
havipg antib1qieactbibh @q;gﬂjh@rowgﬁéqoweqtyo@% CXSIRIERSact eri zed
in that the preparations for the topical. use ar
15.sel Ehe age fof ghhagiming e dhe preragation @?@& caggnts fg?ﬁdhe oral use

| otions, . .. . . .
having antlilotlc activity, together with conventional excipients.

16. The use according to claims 13 to 15 characterized in that the preparations
for oral use are selected from coated and uncoated tablets, hard and soft gelatine
capsules, sugar-coated pills, lozenges, wafer sheets, pellets and powders in sealed
packet.

17. The use of rifaximin o in the preparation of medicaments with antibiotic
activity for topical use.

18. The use of rifaximin B in the preparation of medicaments with antibiotic
activity for topical use.

19. The use of rifaximin y in the preparation of medicaments with antibiotic
activity for topical use.

20.  The use according to claims 17 to 19 characterized in that the preparations
for the topical use are selected from ointments, pomades, creams, gels and

lotions.



