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PREPARATIONS 

Background of the Invention 

The rifaximin (INN; see The Merck Index, XIII Ed., 8304) is an 

antibiotic pertaining to the rifamycin class, exactly It is a pyrido-Imidazo 

rifamycin described and claimed in the Italian Patent TY 1154655, while the 

5 European Patent El’ 0161534 describes and claims a process for its production 

starting from the rifamycin 0 (The Merck Index, XIII Ed., 8301). 

Both these patents describe the purification of the rifaximin in a generic 

way saying that the crystallization can be carried out in suitable solvents or 

solvent systems and summarily showing in some examples that the product 

10 coming from the reaction can be crystallized from the 7:3 mistuw of ethyl 

alcohollwater and can be dried both under atmospheric pressure and under 

vacuum without saying in any way neither the experimental conditions of 

crystallization and drying, nor any distinctive crystallographic characteristic 

of the obtained product. 

15 The presence of different polymorphs had not been just noticed and 

therefore the experimental conditions described in both patents had been 

developed with the goal to get a homogeneous product having a suitable purity 

from the chemical point of view, apart from the crystallographic aspects oldie 

product Itself. 

20 It has now be found, unexpectedly, that some polymorphous forms exist 

whose formation, in addition to the solvent, depends on the conditions of time 

and temperature at which both the crystallization and the drying are carried 

out. 

These orderly polymorphous forms will be, later on, conventionally 
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identified as rifaxiniln 8 (figure 1) and rifaximin a (figure 2) on the basis of 

their respective specific diactograms reported in the present application. 

The polyrnorphous forms of the rifaxitnin have been characterized 

Through the technique of the powder X-ray diffraction. 

5 The identification and characterization of these polymorphous forms 

and, contemporarily, the definition of the experimental conditions for 

obtaining then Is very important for a compound endowed with 

pharmacological activity which, like the rifaximin, is marketed as medicinal 

preparation, both for human and veterinary use. In fact it is known that the 

10 polymorphism of a compound that can be used as active principle contained in 

a medicinal preparation can influence the pharniaco-toxico logic properties of 

the drug. Different polymorphous forms of an active principle administered as 

drug under oral or topical form can modify many properties thereof like 

bloavailability, solubility, stability, colour, compressibility, flowability and 

15 workability with consequent modification of the profiles of toxicological 

safety, clinical effectiveness and productive efficiency. 

What above mentioned is confirmed with authority 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 

20 principles are standardized and controlled in such a way that they give 

homogeneous and sound results in terms of polymorphism of the production 

batches (CPMP/QVT2196, 2003 - Note for Guidance on Chemistry of new 

Active Substance; CPMP/IdH(3 67196 - Note for guidance specifications: test 

Procedures and acceptance criteria for new drug substances and new drug 

25 products: chemical substances; Date for coming into operation: May 2000). 

The need of the above-mentioned standardization has further been 

strengthened just in the field of the rifamycin antibiotics from Henwood S.Q., 

do Villiers M.M., Liebenberg W. and Latter AL, Drug Development and 

H 
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Industrial Pharmacy, 26 (4), 403-408, (2000), who have ascertained that 

different production batches of the rifampicin (INN) made from different 

manuThcturers differ among them because they show different polymorphous 

characteristics, and as a consequence they show different profiles of 

5 dissolution together with consequent alteration of the respective 

pharmacological properties. 

By applying the processes of crystallization and drying generically 

disclosed in the previous patents IT 1154655 and EP 0161534 it has been 

found that under some experimental conditions the poorly crystalline form of 

10 the rifaximin Is obtained while under other experimental conditions the other 

crystalline polymorphous forms of the Ti It.,..in are obtained. Moreover it has 

been found that some parameters, absolutely not disclosed in the above-

mentioned patents, like for instance the conditions of preservation and the 

relative humidity of the ambient, have the surprising effect to determine the 

15 form of the polymorph. 

The polymorphous forms of the rjfnxiin ii. object of the present patent 

application were never seen or hypothesized, while thinking that a sole 

homogeneous product would always have been obtained whichever method 

would have been chosen within the range of the described conditions, 

20 irrespective of the conditions used for crystallizing, drying and preserving. 

It has now been found that the formation of the 8 and s forms depends 

on the presence of water within the crystallization solvent, on the temperature 

at which the product is crystallized and on the amount of water present into 

the product at the end of the drying phase. 

25 The form 8 and the form c of the tifatitnin have then been synthesized 

and they are the object of the inventlot 

In particular the form 6 is characterized by the residual content of water 

in the dried solid material in the range from 2.5% and 6% (w/w), more 
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preferably from 3% and 4.5%, while the form s is the result of a polymorphic 

transition under controlled temperature moving from the form 8. 

These results have a remarkable importance as they determine the 

conditions of industrial manufacturing of some steps of working which could 

5 not be considered critical for the determination of the polymorphism of a 

product, like for instance the maintaining to a crystallized product a quantity 

of water in a stringent range of values, or the process of drying the final 

product, in which a form, namely form 8, has to be obtained prior to 

continuing the drying to obtain the form s, or the conditions of preservation of 

10 the and product, or the characteristics of the container in which the product is 

preserved. 

j4ifn.u,,,in exerts its broad antibacterial activity in the gastrointestinal 

tract against localized gastrointestinal bacteria that cause infectious diarrhea 

including anaerobic strains. It has been reported that rimaximin is characterized 

15 by a negligible systemic absorption, due to its chemical and physical 

characteristics (Desconibie LI. at al. Pharmacokinctic study of rifaxt’nin after 

oral administration in healthy volunteers. Jut I Clin. Pharmacol. Res., 14 (2), 

51-56,(1994)) 

Now we have found that it Is possible on the basis of the two identified 

20 polymorphic forms of rifa’thnin to modulate its level of systemic adsorption, 

and this is part of the present invention, by administering distinct 

polymorphous forms of rifrbnin, namely iifnd,nin 6 and rifaximin s. It is 

possible to have a difference in the adsorption of almost 100 folds in the range 

from 0.001 to 0.3 gglml in blood. 

25 The evidenced difference In the bioavailabillty is important because it 

can differentiate the pharmacological and toxicological behaviour of the two 

polymorphous of rimninfris 8 and u. (9 
As a matter of fact, rifaximin a is negligibly absorbed through the oral 



5 
WO 20061094662 PCT/EP201J6100 1155 

\C 

route while rifaximln 8 shows a mild absorption. 

Rifaximin a is practically not absorbed, might act only through a topical 

action, including the case of the gastro-intestinal tract, with the advantage of 

very low toxicity. 

5 On the other way, rifaximin 8, which is mildly absorbed, can find an 

advantageous use against systemic microorganisms, able to hide themselves 

and to partially elude the action of the topic antibiotics. 

In respect of possible adverse events coupled to the therapeutic use of 

rifaximin of particular relevance is the induction of bacterial resistance to the 

10 antibiotics .Generally speaking, it is always possible in the therapeutic practice 

with antibiotics to induce bacterial resistance to the some or to other antibiotic 

Li through selection of resistant strains. 

In case of rifaximin, this aspect is particularly relevant, since rifasimin 

belongs to the rifamycin family, a member of which, the rifampicin, is largely 

15 used in tuberculosis therapy. The current short course treatment of 

tuberculosis is a combination therapy involving four active pharmaceutical 

ingredients: rifampicin, isoniazid, ethambutol and pyrazinainide and among 

tent rifampicin plays a pivotal role. Therefore, any drug which jeopardized 

the efficacy of the therapy by selecting for resistance to rifampicin would be 

20 harmM. (Kramer L. at at. "Re-emergence of tuberculosis: strategies and 

treatment-, Expert Opinlnvestig.Drugs, 11(2), 153-157, (2002)). 

In principle, looking at the structural similarity between rifaxirnin and 

rifampicin, it might be possible by using rilhximln to select resistant strains of 

ZvLtuberculosis and to induce cross-resistance to rifampicin. in order to avoid 

25 this negative event it Is crucial to have a control of quantity of rifwinin 

systemically absorbed. 

Under this point of view, the difference found In the systemic absorption 

of the   and a forms of the rifaximin Is significant, since also at sub-inbibitory 
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concentration of rifaximin, such as in the range of from 0.1 to 1 pg/nil, 

selection of resistant mutants has been demonstrated to be possible (Marchese 

A. at al. in vitro activity of rifaximin, metronidazole and vancomycin against 

clostridium difficile and the rate of selection of spontaneously resistant mutants 

against representative anaerobic and aerobic bacteria, including ammonia-

producing species. Chemotherapy, 46(4),253-266,(2000)). 

According to wind above said, the Importance of the present Invention, 

which has led to the knowledge of the existence of the above mentioned 

rifsntnin polymorphous forms and to various industrial routes for 

manufacturing pure single forms having different pharmacological properties, 

is clearly strengthened. 

The above-mentioned 6 and a forms can be advantageously used as pure 

and homogeneous products in the manufacture of medicinal preparations 

containing rifaximin. 

As already said, the process for manufacturing rifaximin from rifamycin 

0 disclosed and claimed in El’ 0161534 is deficient from the point of view of 

the 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, very little suitable for an industrial 

use and moreover because it does not provide for the in situ reduction of the 

rifeximin oxidized that may be formed within the reaction mixture. 

Therefore, a further object of the present invention is an Improved 

process for the industrial manufacturing of the 8 and s forms of the rifaximin, 

herein claimed as products and usable as defined and homogeneous active 

principles in the manufacture of the medicinal preparations containing such 

active principle. 

Description of the Invention 

As already said, the form 8 and the form a of the antibiotic known as 
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rifaximin (INN), processes for their production and the use thereof in the 

manufacture of medicinal preparations for oral or topical route, are object of 

the present invention. 

A process object of the present invention comprises reacting one molar 

5 equivalent of rifamycin 0 with an excess of 2-am in o-4-m ethylpyri dine, 

preferably from 2.0 to 3.5 molar equivalents, in a solvent mixture made of 

water and ethyl alcohol in volumetric ratios between 1:1 and 2:1, for a period 

of time between 2 and 8 hours at a temperature between 40°C and 60°C. 

At the end of the reaction the reaction mass is cooled to room 

10 temperature and is 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 and finally the pHis brought to about 2.Obymeans of   

further addition of concentrated aqueous solution of hydrochloric acid, in 

15 order to better remove the excess of 2-amino-4-methylpyridinc used in the 

reaction. The suspension is filtered and the obtained solid is washed with the 

same solvent mixture wow/ethyl alcohol used in the reaction. Such semi 

finished product is called "raw rifaximin". 

The raw rifaximin can be directly submitted to the subsequent step of 

20 purification. Alternately, in case long times of preservation of the semi 

finished product are expected, the raw rifaximin can be dried under vacuum at 

a temperature lower than 65°C for a period of time between 6 and 24 hours, 

such semi finished product is called "dried raw rifaximin". 

The so obtained raw rifaximin and/or dried raw rifaximin are purified 

25 by dissolving them in ethyl alcohol at a temperature between 45°C and 65°C 

and by crystallizing them by addition of water, preferably in weight amounts 

between 15% and 70% in respect of the amount by weight of the ethyl alcohol 

used for the dissolution, and by keeping the obtained suspension at a 
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temperature between 50°C and 0°C under stirring during a period of time 

between 4 and 36 hours. 

The suspension is filtered and the obtained solid Is washed with water 

and dried under vacuum or under normal pressure, with or without a drying 

5 agent, at a temperature between the room temperature and 105°C for a period 

of time between 2 and 72 hours. 

The achievement of the 6 and s forms depends on the conditions chosen 

for the crystallization. In particular, the composition of the solvent mixture 

from which the crystallization is carried out, the temperature at which the 

10 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, the B and s ritüimlns are obtained when the 

temperature is first brought to a value between 28°C and 32°C In order to 

cause the beginning of the crystallization, then the suspension Is brought to a 

15 temperature between 40°C and 50°C and kept at this value for a period of time 

between 6 and 24 hours, then the suspension Is quickly cooled to 0°C, in a 

period of time between 15 minutes and one hour, Is filtered, the solid is 

washed with water and then is dried. 

The step of drying has an important part in obtaining the S and s 

20 polymorphous forms of the rlfaximin and has tobe chocked by means ofa 

suitable method fit for the water dosage, like for instance the Karl Fisher 

method, In order to check the amount of remaining water present in the 

product under drying. 

The obtaining of the rimaximin 6 during the drying in fact depends on 

25 the end remaining amount of water which should be comprised from 23% 

(w/w) and 6% (why), more preferably between 3% and 4.5%, and not from the 

experimental conditions of pressure and temperature at which this critical 

limit of water percent is achieved. 
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In order to obtain the poorly adsorbed s form it has to start from the 8 

form and it has to be continued the drying under vacuum or at atmospheric 

pressure, at room temperature or at high temperatures, in the presence or in 

the absence of drying agents, provided that the drying is prolonged for the 

S time necessary so that the conversion in forms is achieved. 

Both the thnns 8 and a of the rlfsximin are hygroscopic, they absorb 

water in a reversible way during the time in the presence of suitable 

conditions of pressure and humidity in the ambient and are susceptible of 

transformation to other forms. 

10 The transitions from one form to another result to be very important In 

the ambit of the invention, because they can be an alternative manufacturing 

method for obtaining the form desired for the production of the medicinal 

preparations. Therefore, the process that allows to turn the rifaximin 8 into 

rifaxixuin sin a valid industrial manner is important part of the invention. 

15 The process concerning the transformation of the rifaximin 8 into 

ritiniin s comprises drying the rifaximin 8 under vacuum or at atmospheric 

pressure, at room temperature or at high temperatures, In the presence or in 

the absence of drying agents, and keeping it for a period of time until the 

conversion Is obtained, usually between 6 and 36 hours. 

20 From what above said, It results that during the phase of preservation of 

the product a particular care has to be taken so that the ambient conditions do 

not change the water content of the product, by preserving the product in 

ambient having controlled humidity or in closed containers that do not allow 

In a significant way the exchange of water with the exterior ambient. 

25 The polymorph called rifliximin 6 Is characterised from a content of 

water in the range between 2.5% and 6%, preferably between 3.0% and 4.5% 

and from a powder X-ray dl&acto gram (reported in figure 1) which shows 

peaks at the values of the diffraction angles 20 of 5.7°10.2,  6.7°4:02,  
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7.1°th0.2, 8.0°–O.2, 8.7°02, 10.4°–0.2, 10.8°*0.2, 11.3°–0.2, 12.1°–0.2,  

17.0°–0.2, 17.3°*0.2, 173°–0.2, 18.5°0.2,  18.8°1O2, 19.1°–O.2, 21.0°0.2, 

21.50th0.2. The polymorph called rifaximin E is characterized from a powder 

X-ray diffiactogram (reported In figure 2) which shows peaks at the values of 

5 the diffraction angles 20 of 7.0°:0.2,  7.3°–0.2,  $2°0.2, 8.7°*0,2, 10.3°–0.2,  

11.1°–0.2,  11.7°0.2,  12.40*0.2, 14.5°E0.2, 16.3°0.2, 172°–D.2,  18.0010.2, 

19.4°0.2. 

The diThactogranis have been carried out by means of the Philips 

X’Pert instrument endowed with Bragg-Breutano geometry and under the 

10 following working conditions: 

X-ray tube: Copper 

Radiation used. K (al), K ((12) 

Tension and current of the generator. KY 40, mA 40 

Monocromator Graphite 

15 Step size: 0.02 

Time per step: 1.25 seconds 

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

The evaluation of the content of water present in the analysed samples 

has always been carried out by means of the Karl Fisher method. 

20 Rifaximin 8 and rlf.wfruin c differ each from other also because they 

show significant differences as regards bioavailability. 

A bioavailability study of the two polymorpha has been carried out on 

Beagle female dogs, treated them by oral route with a dose of 100 mg/kg in 

capsule of one of the polymorphs, collecting blood samples from the jugular 

25 vein of each animal before each dosing and 1,2,4,6,8 and 24 hours after each 

dosing, transferring the samples Into tubes containing heparin and separating 

the plasma by centrifugation. 

The plasma has been assayed for rifaximin on the validated LC-MS/MS 
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method and the maximum observed plasma concentration (Cmax), the time to 

reach the Cmax (tutu), and the area under the concentration -time curve 

(AU C) have been calculated. 

The experimental data reported in the following table 1 clearly show 

S that rifaximin e is negligibly absorbed, while rifaxlmln S is absorbed at a 

value (Cmax= 0.308 jxglml) comprised in the range of from 0.1 to 1.0 ig/ml. 

Table 1 

10 

Pbannacokluetk parameters for rlfnzi.u.In poftmorphs following 

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

Cmax 
ng/mI 

Tmax 
h 

AUCO-24 
ng.h/mi 

Mean Mean Mean 

Polhnorph 8 308.31 2 801 

Polimorpli c 6.86 4 42 

The above experimental results further point out the differences existing 

among the two rifaximin polymorphs. 

The forms B and e can be advantageously used in the production of 

medicinal preparations having antibiotic activity, containing rifndndn for 

15 both oral and topical use. The medicinal preparations for oral use contain the 

rifaximin S and c together with the usual excipients as diluting agents like 

mannitol, lactose and sorbitol; binding agents like starchs, gelatines, sugars, 

cellulose derivatives, natural gums and polyvinylpyitolidone; lubricating 

agents like talc, stearates, hydrogenated vegetable oils, polyethyleuglycol and 

20 colloidal silicon dioxide; disintegrating agents like starcbs, celluloses, 

alginates, gums and reticulated polymers; colouring flavouring and 

sweetening agents. 

All the solid preparations administrable by oral route can be used in the 

ambit of the present invention, for instance coated and uncoated tablets, 
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capsules made of soft and bard gelatin; sugar-coated pills, lozenges, wafer 

sheets, pellets and powders in sealed packets. 

The medicinal preparations for topical use contain the rlfaximin 8 and a 

together with the usual excipients like white petrolatum, white wax, lanoline 

5 and derivatives thereof, stearylic alcohol, propylenglycol, sodium lamyl 

sulfate, ethers of the fatty polyoxyethylene alcohols, esters of the fatty 

polyoxyethylene acids, sorb Itan monostearate, glyceryl mono stearate, 

propylene glycol mono stearate, polyethylene glycols, methylcdliulose, 

hydroxymethylpropylcdllulose, sodium carboxymethylcellulose, colloidal 

10 aluminium and magnesium silicate, sodium alginate. 

All the topical preparations can be used in the ambit of the present 

invention, for instance the ointments, the pomades, the creams, the gels and 

the lotions. 

The invention is herein below illustrated from some examples that do 

15 not have tobe taken asa limitation of the invention: from what described 

results In fact evident that the forms S and c can be obtained by suitably 

combining between them the above mentioned conditions of crystallization 

and drying. 

Example 1 

20 j’rensratlon of raw rifaximin and of dried raw rifaximin 

In a three-necked flask equipped with mechanic stirrer, thermometer 

and reflux condenser, 120 ml of demineraUsed water, 96 ml of ethyl alcohol, 

63.5 g of rifamycln 0 and 27.2 g of 2nnilno4methylpyridlne are loaded in 

succession at room temp cai1mc. After the loading, the mass is heated at 

25 47*3-C, is kept under atining at this temperature for 5 hours, then is cooled to 

20–3°C and, during 30 minutes, Is added with a mixture, prepared separately, 

made of 9 ml of demlneralised water, 12.6 ml of ethyl alcohol, 1.68 g of 

ascorbic acid and 9.28 g of aqueous concentrated hydrocbloric acid. At the 
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end of the addition, the mass is kept under stirring for 30 minutes at an 

interior temperature of 20–3°C and then, at the same temperature, 7.72 g of 

concentrated hydrochloric acid are dripped until a pH equal to 2.0. 

At the end of the addition, the mass is kept under stirring, always at an 

5 interior temperature equal to 20°C, for 30 minutes, then the precipitate is 

filtered and washed by means of a mixture made of 32 S of demineralised 

water and of 25 ml of ethyl alcohol. The so obtained "raw rlfaximin" (89.2 g) 

is dried under vacuum at room temperature fbr 12 hours obtaining 64.4 g of 

"dried raw r3f3xin.in" which shows a water content equal to 5.60/a. The product 

10 by further drying under vacuum until the weight of 62.2 g of dried raw 

ii r;,.,hi having a water content equal to 3.3%, whose dimactogram 

corresponds to the polymorphous form 8 characterized from a powder X-ray 

dimactogram showing peaks at values of angles 20 of 5.70–0.2, 6.70:L02, 

7.1°0.2 8.0°4:02,  8.7°th0.2, I0.4°W.2, I0.8°–0.2, I1.3°0.2,  12.1°0.2,  

15 17.00t0.2, 17.30t0.2, 17.5°0.2, 18.5°0.2, 18.8°–0.2, 19.I°10.2, 21.0°t0.2,  

21.5°01.  The product Is hygroscopic. 

Example 2 

Preparation of rifaximin s 

Example 1 is repeated and after having obtained the 8 form, the solid 

20 powder Is further dried under vacuum for 24 hours at the temperature of 65°C. 

The product obtained Is rifaxlmin a characterized from a powder X-ray 

dlffiactogram showing peaks at values of angles 28 of 7.00–0.2, 7.30tO.2, 

8.2°0.2, 8.7°0.2,  10.3°–0.2, 11.I°E0.2, 11.7°10.2, 12.4°10.2, 14.5°–0.2, 

16.3°0.2, 17.2°0.2,  18.0°–0.2, l9.4°–O.2. 

25 Example 3 

Bloavallabtlltv in dogs by oral route 

Eight pure-bred Beagle females dogs having 20 weeks of age and 

weighing between 5.0 and 1.5 kg have been divided into two groups of four. 
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The first of these group has been treated with riftximin 8, the second 

withtirsn. saccordingto the following procedure. 

To each dog have been administered by the oral route 100mg/kg of one 

of the ritbximiu polymoxphs into gelatine capsules and blood samples of 2 ml 

S each have been collected from the jugular vein of each saimsi before each 

dispensing and 1,2,4,6,8 and 24 hours after the administration. 

Each sample has been transferred into a tube containing heparin as 

anticoagulant and has been centritged; the plasma has been divided into two 

aliquots, each of 500 p1, and has been frozen at -20°C. 

10 The t;rnmii, contained in the plasma has been assayed by means of the 

validated LC-MS/MS method and the following parameters have been 

calculated according to standard non-compartmental analysis: 

Cmax maximum observed plasma concentration of riximin in the 

15 Tmax time at which the Cmax is reached; 

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

linear trapezoidal rule. 

The results reported in the table 1 clearly show how the rifaximin & is 

much more absorbed, more than 40 times, in respect of rifaximin e, which is 

20 practically not absorbed. 

I 
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1. Polymorph of the antibiotic rifaximin called rifl.x,,,in 8 characterized 

from a water content in the range from 2.5% (wlw) to 6% (w/w), preferably 

S comprised between 3.0% and 4.5%, and from a powder X-ray diffiactogram 

showing peaks at values of the diffraction angles 20 of 5.7010.2, 6.70*0i, 

7.1°–O.2, 8.0°*0.2,  8.7°–0.2, 10.4°–O.2, 10.8°*0.2,  11.3°t0.2,  12.10–0.2, 

17.0°0.2, 17.3°10.2,  17.5°10.2, 18.5°th0.2, 18.8°+0.2, 19.1°*0.2, 21.0°0.2, 

21.5°–O.2. 

10 2. Polymorph of the antibiotic rifsaimin called rift.imin c characterized 

from a powder X-ray diThactog.um showing peaks at values of the diffraction 
Li angles 20 of 7.00–0.2, 7.30–0.2, 8.20tO.2, 8.7°–0.2, 10.30–O2, 11.100.2, 

11.7°–O.2, 12.4°–0.2, 14.5°–0.2, 16.3°–O.2, 17.2°–O.2, 18.0°10.2,  19.4°–0.2.  

3. Process for the production of the rifaximins 8 and e, characterized in that 

15 a molar equivalent of rifamycinO is reacted with an excess of 2-mnino-4-

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

mixture made of water and ethyl alcohol in volumetric ratios between 1:1 and 

2:1 for a period of time between 2 and 8 horns at a tempaulwu between 40°C 

and 60°C, the reaction ntptq is treated at room temperature with a solution of 

20 ascorbic acid in a mixture of water, ethyl alcohol and concentrated aqueous 

hydrochloric acid, the reaction mass Is brought to pH 2.0 by means of 

concentrated aqueous solution of hydrochloric said, the suspension Is filtered, 

the solid obtained is washed with the same water/ethyl alcohol solvent mixture 

used in the reaction, the raw 1ifl.rhuhi so obtained is purified by dissolving It in 

25 ethyl alcohol at a temperature between 45°C and 65°C, by causing the 

precipitation by addition of water, preferably in weight amounts between 15% 

and 70% in respect of the weight amount of ethyl alcohol used for the 

dissolution, by lowering the temperature of the suspension at values between 
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50°C and 0°C under stirring for a period of time between 4 and 36 hours, lastly 

by filtering the suspension, by washing with water the obtained solid and by 

drying it under vacuum or under conditions of normal pressure, with or without 

a drying agent, at a temperature between room temperature and 105°C, for a 

5 period of time between 2 and 72 hours. 

4. Process according to claim 3 for the production of rifaximin 8 

characterized in that after the addition of water to the ethanol solution of the 

raw rifaximin the temperature is lowered to a value between 28°C and 32°C in 

order to cause the beginning of the crystallization, the so obtained suspension 

10 Is kept between 40°C and 50°C under  stirring for a period of time between 6 

and 24 hours, then it Is cooled, In a period of time between 15 minutes and 

one hour, to 0°C before being filtered, and the tying of the solid obtained Is 

carried out until a water content in the range from 2.5% (w/w) to 6% (w/w), 

preferably comprised between 3.0% and 4.5%. 

15 5. Process according to claim 3 for the production of iirn;,,,hi e 

characterized by drying riflixhuin S under vacuum or at atmospheric pressure, 

at room temperature or at high temperatures, in the presence or in the absence 

of drying agents, provided that the drying Is prolonged for the time necessary 

so that the conversion in form � Is achieved. 

20 6. Use of the rifatlnhi S in the preparation of medicinal preparations for 

oral use with antibiotic activity together with the usual excipients like 

diluting, binding, lubricating, disintegrating, colouring, flavouring and 

sweetening agents. 

7. Use of the rifnxiiniii a in the preparation of medicinal preparations for 

25 oral use with antibiotic activity together with the usual excipients like 

diluting, binding, lubricating, disintegrating, colouring, flavouring and 

sweetening agents. 

8. Use according to each of claims 6 and 7 characterized in that the 
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Se SS POLXI1ftP1CI1S DX RIFAXIMINA, PROCESOS flfl a 

PUCeZ& I SU UBO EN LAS PRZPASACIONXS M)ICtNALES 

Jthtecedefltes de la InvenciOn 

El rifaximina (INN; ver The Merck Index, XIII Ed., 8304) es 

Un antibiótico quo pertenece a la class de rifamicina, 

exactainente es una pirido-imidazo rifainicina descrita y 

reivindicada en Is patents italiana EP 1154655, aunque la 

patente europea El’ 0161534 describe y reivindica tin proceso 

para su productiOn partiendo de la rifanticina 0 (The Merck 

Index. XII Ed., 8301). 

Ambas patentes describen la purificaciOn de Is rifaximina de 

una manera genØrica diciendo que la cristalizaciOn puede 

lievarse a cabo en disolventes adecuados o en sistesnas 

disolventes adecuados y de manera muy resumida muestra en 

algunos ejernplos que ci producto que proviene de la reacciOn 

puede ser cristalizado desde la mezcla 7:3 de alcohol 

etIlico/agua y puede ser secado tanto bajo presiOn 

atmosferica como bajo vaclo sin decir de ninguna manera Si 

las condiciones del experimento de cristalizaclOn y secado, 

4 
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ni las caracteristicas cristÆlogrAticas distintivas del 

producto obtenido. 

La presencia de polimorf as diferentes he sido solamente 

intorniado y par lo tanto las condiciones experlinentales 

descritas an ambas patentes ban sido desarroliadas con ci 

propósito u objetivo de obtener un producto homogØnea gue 

tenga uma pureza adecuada desde ci pinto de vista qulmico, a 

parts de los aspectos cristalogrAficos del producto obtenido. 

Ahora as ha encontrado, de manera inesperada c’ue algunas 

formas polintrficas existen cuya farmación, en adición del 

disolvente, dependen de las condiciones de tienipo y 

temperature an las cuales tanto la cristalizaciOn como el 

secado se lievan a cabo. 

Estas fonuas poiimórficas ordenadamente seràn, 

posteriormente, identificadas convencionaimente conio 

rifaximina & (figure 1) y rifaximina e (figure 2) sobre la 

base de sus difractograinas especificos respectivos reportados 

an la siguiente solicitud. 

(9 (7 
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Las formas polimorficaa tie rifaximina han sido caracterizadas 

mediante la tØcnica de la difracciOr’ de rayos X en el polvo. 

La identificación y caracterización de esas formas 

politnorficas y, contemporâneamente, la definiciOu tie las 

condiciones experitnentales para obtenerlas es my ilEportante 

para tin compuesto al que se Is asigna con twa actividad 

tarmacolOgica que, tal como la rifaxintina, es comercializado 

como twa preparaciOn medicinal, tanto para uso humano coux 

veterinario. be hecho es conocido que el polimorfismo de tin 

/ 

cornpuesto puØde ser usado como tin principio activo contenido 

en twa preparación medicinal puede jut luenciar las 

propiedades farmacotoxicológicas de la droga. flit erentes 

forums de polimorfos de un principio activo administradas 

como droga baja forms oral o tOpica puede modificar muchas 

propiedades de los mismos como la biodisponibilidad, 

solubilidad, la estabilidad, el color, la cojrresibilidad, Is 

fluidez y trabajEbilidad con la tnodificaciOn consiguiente tie 

los perfiles tie seguridad toxicol.Ogica, efectividad cilnica y 

eficiencia productiva. 

0 
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Lo qua as mcncionó anteriormente  as confirmado con autoria 

por ci hecho do quo las autorIas son las quo regulan ci. 

otorgamiento do Is autorización para Is admislØn do las 

drogas an ci - mercado requiere quo ion mØtodos do fabricación 

do ion agentes activos ? ??nanrizaaos y controlados do 

tat nianera que ells proporcionj1 rerniltados honiogØneos y 

armOnicos an t&minos del polimorfismo do las tandas do 

producciän (CPNP/QWP/96. 2003- Note para Is gula sobre 

qulmica do miens suatancias activas; 0P149/XCH/367/96 - Note 

pars cspeciflcaàiones do gula: procedimientos do ensayo y 

criterion do acepta ci. On pan nuevas sustancias do drogas y 

rmevos product on do drogas: sustancias qulinicas; fecha pan 

entrar an operaciOn: Mayo 2000). 

La necesidad do la estandarizaciOn anteriortnente mencionada 

ha sido fortalecida adicionalmente Juno an ci campo do los 

antibiOticos do rifaniicina a partir do Henwood S .Q., de 

Villiers N.M., Liobenberg W. y totter A.P., Drug Development 

and Xndustrial Pharmacy, 26 (4), 403-408, (2000), quienes ban 

determinado quo las tandas do producciOn diferentes do is 

rifainpicina (INN) hechas por diferentes fabricantes difieren 

entre ellas porque elias inuestran diferentes caracteristicas 
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de polimorfos, y como una consecuencia ellas muestran 

diferentes perfiles de disoluciOn junto con alteraciOn 

consiguiente do las propiedades fannacológicas respectivas. 

Al aplicar los procesos do cristalizaciOn y secado 

generalinente descritos en las patentes anteriores IT 1154655 

y EP 0161534 se ha encontrado cine bajo algunas condiciones 

experimentales la forma cristalina pobre do la rifaximiria Os 

obtenida aünque bajo otras condiciones experimentales las 

otras formas politnOrficas cristalinas de la rifaxiinina son 

obtenidas. Has alrAn se ha encontrado pie algunos parÆmetros, 

absolutamente no descritos en las patentes anteriormente 

inencionadas, corn par ejemplo las condiciones do preservaciOn 

y la humedad relativa del ambiente, tienen el efecto 

sorprendente para determinar la farina del polimorfo. 

Las formas polimOrficas do la rifaximina objeto de la 

fo 
presents solicitud do patente nunca fueron vistas o 

hipotetizadas, aunque pensando pie Un solo producto homogØneo 

siempre habrIa de obtenerse no imports el inØtodo pie Be 

escogiera dentro del rango do las condiciones descritas, y 
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I 
respectivainente de las condiciones usadas pan Is 

crietalizaciOn, el secado, y Is preservaciOn. 

Se ha encontrado ahora pie la formaciôn de las formas 6 y � 

depends de la presencia tie agua dentro del disolvente tie 

cristalizaciOn, tie la temperatura a la cual el producto es 

cristalizado y tie la cantidad de agua presente en el producto 

al final tie la fase de secado. 

La forma 8 y is forma e de Is rifaximina ban sido entonces 

sintetizadas y ellas son el objeto de la invención. 

En particular la forma 8 estA caracterizada par el contenido 

residual tie agua an el material sOlido secado en el rango 

entre 2,5% y 6 (pip), inÆs preferibleinente entre el 34; y 

4.5%,aunque la forma c as el resultado tie una transición 

polimórfica bajo temperatura controlada pie se mueve desde Is 

forma 8. 

Estos resultados tienen una luiportancia notable ya pie 

determinan las condiciones tie la fabricación industrial tie 

algunas etapas tie trabajo pie podrlan no ser consideradas 
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criticas para Is deterininación del polimorfismo de un 

producto, como por ejenlo el mantener a un producto 

cristalizado en una cantidad de aqua con tin rango muy 

estricto de valores, o el proceso de secado del producto 

final, en el cual una forma, particularmente la forma 8 debe 

ser obtenida antes de continuer el secado para obtener is 

forma e, o las condiciones de preservación del producto 

final, o las caracteristicas del contenedor en el cual el 

producto es reservado. 

La rifaximina ejerce su actividad antibacterial ançlia en el 

tracto gastrointestinal contra las bacterias localizadas 

gastrointestinalutente que causan diarrea infecciosa 

incluyendo cepas anaeróbicas. Be ha reportado que Is 

rifaximina estÆ caracterizada por una absorciOn sistØmica 

despreciable debido a sus caracteristicas quImicas y fIsicas 

(Descombe J.J. et al. Pharmacokinetic study of rifaximin 

toalter oral administration in healthy volunteers. Tnt J din. 

Pharmacol. Res., 14 (2), 51-56, (1994)) 

Ahora hems encontrado que es posible sobre Is base de las 

dos formas polimort ices identificadas de rifaximina modular 

N, 

ii 
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su nivel de absorción sistemica, y esto es parts de la 

presents invención mediante administrar formas poliinórficas 

distintas de rifaxiinin, particularniente rifaximina 5 y 

rifaximina E. Es posible tener una diferencia en el absorciOn 

de casi 100 veces en el rango entre 0,001 a 0.3 pg/mi en Is 

sangre. 

La evidencia diferenciada en la biodisponibilidad es 

imuportante porque puede diferenciar el coinportamiento 

farmacolôgico y tOxico lOgico de los dos polimorfos de 

rifaximina 6 y C. 

De hecho, Is rifaximina e.se absorbs de manera despreciable a 

travØs de la via oral mientras que Is rifaximina 8 mnuestra 

una absorción mejor. 

La rifaximina 
c 

.prÆcticamente no es absorbida, hecho poderoso 

solamente mediante una acciOn tOpica, incluyendo el caso del 

tracto gastrointestinal, con la ventaja de una baja 

toxicidad. 
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De otro lado, is rifaximina 8, quo es absorbida suavemente, 

puede encontrar un usa ventajoso contra organismos 

sistØmicos, capaces de esconderse y de inhibir Is acción de 

antibioticos tópicos. 

Con respecto a eventos adversos posibles acoplados al uso 

terapeutico de Is rifaximina do relevancia particular es la 

inducción de la resistencia bacteriana a los antibióticos. 

Hablando do manera general, siempre es posible en Is prÆctica 

to terapØutica con antibiOticos inducir resistencia bacteriana a 

los mismos u a otros antibióticos medJ.ante la selección do 

cepas resistentes. 

En el caso do la rifaximina este aspecto es particularmente 

relevante, ya qua la rifaximina pertenece a la I amilia do Is 

rifamicina, un miembro do la cual, Is rifauicina es 

ampliamente usada an la terapia de Is tuberculosis. El 

tratamiento de curso corto actual de tuberculosis as twa 

terapia de combinación quo involucra cuatro ingredientes 

activos farmacºuticos: rifanwicina, isoniazida, etanbutol y 

pirazinamida y entre ellos la rifanicina juega un papel 

principal. Par 10 tanto cualquier droga puede dafiar la 



WO 2006/094662 10 PCT/EP2006/00 1755 

eficacia de Is terapia mediante seleccionar an cnanto a 

resistencia a la rifampicina to quo sefla dafioso. (Kremer L. 

at al. Re-emergence of tuberculosi: strategies and 

treatment", Expert Opin. Investig. Drugs. U. (2), 153-151, 

(2002)). 

En principio, miranclo a la similitud estructural entre la 

rifaximina y Is rifampicina, podria ear posible mediante near 

rifaximina pan seleccionar cepae resistentes do la M. 

tuberculosis y pan inducir ima resistencia cruzada con Is 

rifampicina. Pan poder evitar este evento negativo es 

crucial tester tin control do Is cantidad de rifaximina 

Æbsorbida sistSicamente. 

Bajo este punto do vista, Is diferencia encontrada an la 

absorción sistØmica de las forma 6 y c.de la rifaximina as 

significative, ya qua tawbiØn en concentración sub-i.ihihidora 

do rifaximina, tat cono en el rango entre 0,1 a 1 tg/ml, la 

selecciOn do mutantes resistentes ha sido deniostrada quo as 

posible (Marchese A. et a].. In vitro activity of rifaximin, 

metronidazole and vancomycin against clostridium difficile 

and the rate of selection of spontaneously resistant mutants 
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against representative anaerobic and bacteria aerobic, 

including ammonia-producing species. Chemotherapy, 44(4), 

253-266, (2000)). 

De acuerdo con lo dicho anteriormente, la iniportancia de - la 

presente invención, qua ha lievado al conocimiento de la 

existencia de laa formas polimórficas de rifaximina 

-mencionadas anteriormente y a diversas rutas industriales 

para la fabricaciOn de formas simples purse qua tienen 

propiedades faxmacológicas diferentes Be yen fortalecidas 

claramente. 

Las formas & y c.mencionadas anteriormente pueden set usadas 

ventaj osainente come productos puros y homogØneos en Is 

fabricaciOn de preparaciones medicinales qua contienen 

rifaximina. 

Come ya se dijo, el proceso para fabricar rifaximina de la 

rifamicina o descrita 
y 

reivindicada en Is EP 0161534 as 

deficiente deeds el punto de vista de la purificaci6n e 

identificación del producto obtenido; as muestran algunos 

ilmites tairthiØn desde el punto de vista sintetico con 
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respecto, por ejemplo, a los tieios may largos de reacción, 

deeds 16 a 72 lions, muy poco adecuado pan tin uso industrial 

y mae alkt porque no suministra pan la reducciOn in situ do 

la rifaximina oxidada qua puede set formada dentro do la 

mazda do reacciOn. 

Pot lo tanto, tin objetivo adicional de la presents invención 

as tin proceso mejorado para Is fabricacion industrial de las 

fortnaa 8 y e.de la rifandsina, reivindicadas aqul cc=,  

productos y utilizables couto as definió y pr–ncipios activos 

homogØneos en Is tabricación do preparaciones medicinales qua 

contienen tales principios activos. 

Descripci&a do la Invencidn 

Como ya Se dijo, la forum 8 y e.del antibiótico conocido como 

rifaximina (INN), los procesos para an producción y usc del 

minx, an Is fabricacidn do preparaciones medicinales pan 

nitas orates a tpicas, son obj eto de Is presents invención. 

Un proceso obj etc do Is presents invención comprende hacer 

reaccionar tin equivalents molar de rifamicina 0 con tin axceso 

p 
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do 2-amino-4-metilpiridina, preferiblemente do 2.0 a 3.5 

equivalentes molares � an una mezcla do clisoivente hecha do 

agua y de alcohol etilico an proporcionea volumØtricas entre 

1:1. y 2:1, durante un periodo do tienwa mitre 2 y8 horse a 

temperatura entre 40°C y 60°C. 

Al final de la reacciOn Is man do reaccidn as ant riada a 

teniperatura ambiente y es agregada con uma solución do Acido 

aecorbico an una mezcla de agna, do alcohol etilico y Acido 

clorhIdrico acuoso concontrado, bajo fuerte agitación pan 

poder reducir la cantidad pequeM do rifaxin,4 nfl oxidado quo 

as forum durante la reacciOn y finalmente el pH as ].levado a 

cerca do 2,0 mediante usia adición adicional do usia aolución 

acuosa concentrada do AcidO clorhidrico, para poder remover 

major el exceso do 2-amino-4-metilpiridina usado en ).a 

reacciAn. La suspensiOn as filtrada y el s6114o obtenido as 

lavado con la misma mezcla disolvente agua/a).cohol etilico 

usado en la reacciOn. Tat producto seniidetermlnndb as llama 

rifaximinn bruta. 

En la rifaximina brute puede ser sometida directamente a usia 

etapa posterior do purificaciOn. Alternativaxuente, an caso do 

2 
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largos tiempos de preservación del producto subterntinado son 

esperados, la rifaximiria bruta puede ser secada bajo vaclo a 

temperatura interior de 65°C por un periodo de tiempo entre 6 

y 24 horas, tal producto semiterminado se llama ’rifaximina 

producto seco". 

El rifaximina bruto asf obtenido y/o el ritaxiinina bruto 

secado son purificados mediante disolverlos an alcohol 

etilico a una temperatura. entre 45°C y 65°C y luego 

or cristalizarlos mediante la adiciOn de aqua, preferibleniente 

en cantidades an peso entre 15% y 70% con respecto a la 

cantidad en peso del alcohol etilico usado pan la 

disolución, y mediante el mantener la suspensiOn obtenida a 

una temperatura entre 50°C y 0°C bajo agitación en un periodo 

de tiempo entre 4 a 36 horas. 

La suspensiOn as filtrada y el sOlido obtenido es lavado con 

to 

aqua y secado bajo vaclo o bajo presión normal, con o sin un 

agente de secado, a una temperatura entre la temperatura 

ambiente y 105°C por un periodo de tiempo entre 2 y 72 horas. 

p 
- --
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El logro de las forinas S y e.depende de las condiciones 

escogidas para Is cristalización. En particular, Is 

conçosiciOn de la mezcla disolvente deeds la awl Is 

cristalización se ileva a cabo, la temperatura en Is cual la 

mezola de reacción es mantenida despuÆs tie Is cristalización 

y el periodo de tiempo durante el cual sea temperature Cs 

nantenida, ban quedado ser crlticos. 

, Mts precisainente, las rifaximinas S y £ � son obtenidas cuando 

Is temperatura es prirnero lievada entre ian valor entre 28°C y 

32°C para pader causar el inicio de Is cristalizaciOn. luego 

Is suspensión es ilevada a mm temperature entre 40°C y 50°C 

y as mantiene en este valor durante tin periodo de tiempo 

entre 6 y 24 horas. Luego Is suspensión es en! riada 

r&piviu.- nte a 0°C, sin tin periodo de tiempo entre 15 ininutos 

y 1 hora, es filtrado, el sólido es lavado con agua y luego 

es secado. La etapa de secado tiene mm pane importante en 

la obtenci6n de las formas polimOrficas 8 y £ . de la 

rifaximina y tiene que ser verificado por medio de tin mØtodo 

adecuado ajustado a Is dosificaciOn tie agua, coso por ejenlo 

el mØtodo Karl Fisher para poder veriticar la canti.dad de 

agua reinanente presents en el producto baj o secado. 
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La obtención de Is  rifaxitnina & durante el secado de hecho 

depends en Is cantidad rentanente final de agua que deberia 

estar coniprendida entre 2,5% (PIP) y 6% (p/p), mÆs 

preferiblemente entre 3% y 4.5%, y no de las condiciones 

experimentales de preaión y temperatura a las cuales este 

limits critico de porcentaje de agua as logrado. 

Para paler obtener Is forma £ pobreinente absorbida time que 

S 
iniciarse desde la forma 6 y tiene que continuarse en secado 

bajo vaclo o a presiôn atmosfØrica, a temperatura ambiente 0 

a temperaturas mayores, en la presencia o an la ausencia de 

agentes de secado, siempre que el secado sea prolonqado 

durante el tieupo necesario tie modo que la conversión en Is  

forma e sea lograda. 

Ainbas formas 8 y £ de la rifaximina son higroscópicaa, ella 

10 absorben aqua de una tnanera reversible durante el tiempo en 

la presencia de condiciones adecuadas de presion y humedad en 

el ambiente y son susceptibles de transformaciôn a otras 

forinas. 



El 
Las transiciones de una forma a otra resultan ser itniy 

importantes an el Æmbito de la invención, porgue ellas pueden 

ser tin metodo de fabricación altenativo para obtener Is 

forma deseada para la producción de las preparaciones 

medicinales. Pot lo tanto, el proceso que permits convertir 

Is rifaximina 8 a rifaximina E en una nianera industrial 

v&lida es una parts importante de Is invención. 

El proceso concerniente a Is transforniación de la rifaximina 

8 a rifaximina e comprende secar la rifaximina 6 al vaclo a a 

una presión atmosfØrica, a temperatura ambiente a a 

teinperaturas inayores, en Is presencia o ausencia de agentes 

de secado, y mantenerlas durante tin periodo de tiempo hasta 

que Is conversion sea obtenida, usualmente entre 6 y 36 

horas. 

De lo dicho anteriormente, results que durante Is fase de 

preservaciOn del producto de tan cuidado particular cit ser 

tenido en cuenta de nxdo que las condiciones ambiente no 

cambian el contenido de agna del producto, mediante preservar 

el producto an tin ambiente que tenga huinØdad controlada o en 

contenedores cerrados que no permitan de una manera 

IS 
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significativa el 

exterior. 

intercanibto de aqua con e]. antiente 

El polintorfo flamado rifaximina & est& caracterizado de tin 

contenedor de agua en el rango entre 2.5% 
y 

6%, 

preferiblemente entre 3,0 % y 4,54 y ml difractograma de 

rayos X en polvo (reportado en la figura 1) que muestra picos 

an los valores de los Ængulos de difracción  20 de 5,70–0.2, 

6.1– 0.2, 7.1– 0.2, 8.0 – 0.2, 8.7 – 0.2, 10.4 – 0.2, 10.8 – 

0.2, 11.3– 0.2, 12.1 – 0.2, 17.0 – 0.2, 17.3 – 0.2, 11.5 – 

0.2, 18.5 – 0.2, 18.8– 0.2, 19.1 – 0.2, 21.0 – 0.2. 21.5 – 

0.2. El polimorfo ilamado rifaximing $ estA caracterizado par 

tin difrÆctograma de rayos X en poiw (reportado en is figura 

2) que imiestra picos en los valores de los ângulos de 

difraccióA 20 de 7.09–0.2, 1.3– 0.2, 8.2– 0.2, 8.7 – 0.2, 

10.3 – 0.2, 11.1 – 0.2, 11.7 – 0.2, 12.4 – 0.2, 14.5 – 0.2, 

16.3 – 0.2, 11.2 – 0.2, 18.0 – 0.2, 19.4 – 0.2. 

Los difractograinas ban si4o l].evados a cabo par media del 

instrumento X’ Pert que estâ diseftado con tins geanetria Bragg-

Brentano y bajo las siguientes condiciones de trabajo. 

Of  
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On es�tudio de biodisponibilidad de los dos polimorf os han 

sido lievados a cabo sobre perros hembras Beagle, tratados 

inediante ruta oral con una dosis de 100 mg/kg en cÆpsula de 

uno de los polimorfos, Be recolectaron muestras de sangre de 

la vena yugular de cada animal antes de cada dosis y 1, 2, 4, 

6, 8 y 24 lions despises de cada dosis, transfiriendo las 

muestras a tubos que contienen heparina y separando el plasma 

utediante centrifugaciOn. 

El plasma ha sido ensayado para la rifaximina sobre el mØtodo 

LC-MS/MS y la concentración maxima de plasma observada 

(cmax), el tieuço para alcanzar el Cmax (tmax), y el area 

bajo la curva de concentración-tiempo (AUC) ban sido 

calculados. 

Los datos eicperimentales reportados an la siguiente tabla 1 

claramente muestran que Is rifaximina S es absorbida de 

manera despreciable mientras pie la rifaximina 8 es absorbida 

en un valor (Cmax= 0.308 1g/ml) comprendido en el rango de 

0.1 a 1.0 pg/mi. 

Thhla 1 
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P*!ttroa farsacocinŒtiaon pats los polimorfos do rifaximina 

laugo d. Is .4n4 straciôn oral tics do 100 Dig/kg mediante 

cipsulas do perros hera 

cmax 

ng/ml 

Tax 

h 

AUC 0-24 

Ng.h/ml 

Media Media Media 

Polimorfo 8 308.31 2 801 

Polimorfo g 6.86 4 42 

Los regultados experimentales anteriores resaltan 

adicionalmente las diferencias que existen entre los dos 

polinorf os de rifaximina. 

Las formas B y C pueden ser usadas ventajosamente an Is 

producciOn de preparaciones medicinales que tienen actividad 

antibiôtica, que contienen rifaximina, tanto para uso oral 

coino tOpico. Las preparaciones inedicinales pars uso oral 

contienen Is rifaximina B y e junto con los excipientes 

usuales conc agentes de dilución como manitol, lactose y 

sorbitol; agentes de aglomeración como almidones, gelatinas, 

azücares, derivados tie celulosa, goinas naturales y 

9v 

11 
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polivinilpirrolidona; agentes lubricantes tal conlo talco, 

estearatos, aceites vegetales hidrogenados, polietilenglicol 

y dióxido do silicio coloidal - Agentes de desintegraciOn 

tales cow alinidones, celulosas, alginatos, goinas y polimeros 

reticulados; colorantes, saborizantes y agentes endulzantes. 

Todas las preparacionea sólidas administrables mediante ruts 

oral pueden ser usadas en el Ambito de Is presents invenciOn, 

por ejeu10 tabletas recubiertas y no recubiertas, cÆpsulas 

hechas do gelatins suave o dura, pildoras recubiertas do 

az1car, pastillas, laminas de emparedado, grInulos 0 polvos 

en paquetes sellados. 

Las preparaciones medicinales para uso tópico quo contienen 

Is rifaximina 6 y e con los excipientes usuales tal coino 

petrolato blanco, cars blanca, lanolina y derivados do ells, 

alcohol estearilico, propilenglicol, lauril sulfato de sodio, 

Op Øteres do alcoholes grasos de polioxietileno, Stores do 

Æcidos de polioxietileno graso, monoestearato do sorbitÆn, 

monoestearato do glicerilo, monoestearato do propilenglicol, 

glicoles do polietileno. metilcelulosa, 

S3 

VY 
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hidroximetilpropilcelulosa, carboximetilcelu].osa de sodlo, 

aluniinio coloidal y silicato de magneslo, alginato de sodlo. 

Todas las preparaciones tópicas pueden ser usadas en e3. 

ânibito - de Is  presents lnvención, por ejetuplo  an ungilentos, 

pomadas � cremas, geles y lociones. 

La invención se flustra de aqul en adelante mediante algunos 

ejemplos quo no tienen que ser tomados como tana limitacion de 

la invenciOn: do los resultados que se describen ci hecho 

evidente es quo lam forums 8 
y 

e pueden ser obtenidas 

mcdi ante comb mar adecuadainente entre !llaS las condiciones 

anteriormente moncionadas de cristalizacit5n 
y 

secado. 

Rj10 1 

Preparacidn do rifn4nlnn bruto y do rifn4vnln, bnzto secado 

ç 
En un frasco do tree cuellos equipado can Un agitador 

mecAnico, terntmetro y condensador do reflujo, flO ml do agus 

desminOralizada, 96 ml do alcohol etilico, 63,5 g de 

rifamicjna 0 y 27,2 g de 2-amino-4-metilpiridlna son cargados 

en sujeción a temperature ambiente. Despuds do Is carga, la 
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masa es calentada a 47ft3°C,  as mantenida en agitación a esta 

temperature durante S horas, y luego as enfriada a 20–3°C y, 

durante 30 minutos, Se agrega coma una mezala, preparada 

separadamente, hecha do 9 ml de aqua desnineraflzada, 12,6 ml 

do alcohol etIlico, 1,68 g do Acido ascØrbico y 9,28 de Acido 

clorMdrico concentrado. Al final do la adición, la mesa en 

mantenida bajo agitaciªn durante 30 minutos a mm temperature 

interior de –3°C y luego, a la misma temperature, so gotea 

7,72 g do Acido olorhidrico concentrado haste quo so logre tin 

pH de 2.0 -

Al final do la adiciCn, la mesa en inantenida bajo agitaciOn, 

siempre a una temperature interior igual a 206C, durante 30 

minutos, luego el precipitado as filtrado y lavado pot media 

de tma mezcla hecha do 32 ml do agua desmineralizada y do 25 

ml do alcohol etilico. La rifaxinilna brutal asS obtenida 

(89,2 g) as secede bajo vacto a temperature ambiente durante 

ç 
12 bores obteniendo 64.4 g do rifaximina brute secaO qua 

muestra un contenido do agna igual a 5,6%. El producto as 

secado adicionalmente bajo vaclo hasta quo el peso do 62.2 g 

do rifaximina brute seca tenla tin contenido tie aqua iguai. a 

3.3%, cuyo difractograma corresponde a la farina poliutorf a 8 



25 PcT/EP2753 

caracterizada pot ci difractograma do rayos X en polvo que 

imsestra picos en los valores de los Ængulos 20 de 5,7°–0,2,  

6,7°tO,2, 7,10–0,2, 8,0°–0,2,  8,7°–0,2,  10,40*0,2, 10,8°–0,2, 

11,3°–0,2, 12,10–0,2, 17,0°–0,2, 17,30–0,2, 17,50–0,2, 

18,5°j0,2, 18,8°*0,2, 19,1°–0,2,  21,0°–0,2,  21,5°–0,2.  El 

producto es higroscópico. 

Rjlo 2 

Pr’p--acidn de r1t44 "_e 

El ejemplo 1 se repite y despuºs do haber obtenido la forina 

6, el polvo sóiido es secado bajo vaclo por 24 horas a la 

temperatura de 65°C. El producto obtenido es rifaximina e 

caracterizada par el difractograma de rayos X en polvo que 

inuestra los picos en los valores de los Angulos 20 do 

7.0°–0,2.  7,3°–0,2,  8,20–0,2, 8,7°–0,2,  10,°–0,2, 11,10–0,2, 

11,70–0,2, 12,4°*0,2 14,50–0,2, 16,3°–0,2, 17,20–0,2. 

qp 
18,00–0,2, 19,40–0,2. 

Eje.plo 3 

BSłdisponlbSljda4 - perros medsante via oral 

CD 
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Ocho perros hembra Beagle de crianza pura que tienen 20 

semanas de nacidos y tin peso entre 5,0 y 7,5 kg han sido 

divididos en dos grupos de cuatro. 

El primero de esos grupos ha sido tratado con rifaximina ö, 

el segundo con ritaximina e de acuerdo con el siguiente 

procedimiento. 

A cada perro as le ha administrado mediante via oral 100 

W
 

mg/kg de uno de los polimorfos de ritaximina en cÆpsulas de 

gelatins, y Be tomaron muestras de sangre de 2 ml de cada uno 

de la vena yugular de cada animal antes de cada dispeneado y 

1. 2, 4, 8 y 24 horas despuØs de Is administración. 

Cada muestra ha sido transterida a tin tubo que contiene 

heparina como anticoagulante y ha sido centrifugada; el 

plasma ha sido dividido en dos alicuotas, cada una de SOap1, 

y ha sido congelado a -20°C. 

La ritaximina contenida en el plasma ha sido ensayada por 

medics del mØtodo LC-14S/MS validado y los siguientes 

parametros as han calculado de acuerdo con el anÆlisis 

estÆndar no compart imental: 



fl PCT/EPfl35 

$i 

1. El politnorfo del antibiótico rifaximina ilainado 

rifaximina a caracterizado por un contenido de agua 

en el rango de 2.5% /p/p) a 6% (p/p), preferiblemente 

coniprendido entre 3,0% y 4,5%, y por el difractograma 

de rayos X en polvo que muestran los picos en polvo 

de los Ængulos de difracción 20 de 5,70t0,2, 

6,70*0,2, 7,1°–0,2, 8,00–0,2, 8,70–0,2, 10,4°–0,2, 

10,8°–0,2, 11,30–0,2, 12,10–0,2, 17,00–0,2, 

17,3°–0,2, 17,50–0,2, 18,50*0,2, 18,8°–0,2,  

19,10–O,2. 21,0°–0,2, 21.50–0.2. 

2. El polimorfo del antibiótico rifaximina ilamado 

rifaximina e caracterizado por el difractograma de 

rayos X en polvo que muestran los picos en polvo de 

los Ængulos de difracciOn 20 de 7,0°–0,2, 7,3°*0,2, 

8,2°–0,2, 8,70–0,2, 1010–082, 11,10*0,2, 11,7°–0,2, 

12,4°t0,2 14,5°t0,2,  16,3°–0,2,  17,2°–0,2, 18,00–0,2, 

19,4°–O,2. 



WO 29 PCT/EnoomOI 155 

60 

Un proceso para Is producciôn de las rifaximina ö y e, 

caracterizado en que tin equivalents molar de 

rifainicina 0 reacciona con un exceso de 2 amino-4-

metilpiridina, preferiblemente entre 2,0 a 3,5 

equivalentes molares, an tin solvents de mezola hecha 

de aqua y alcohol etilico en proporciones 

voluniØtricas entre 1;1 y 2;1 por tin periodo de tienipo 

entre 2 y 8 horse a una temperatura entre 40°C y 

60°C, Is  mass de reacción es tratada a temperatura 

ambiente con una soluciOn de ªcido ascórbico en una 

rnezcla de aqua, alcohol etilico y Æcido clorhidrico 

acuoso concentrado, Is masa de reacci6n Be ileva a tin 

pH de 2,0 mediante la solución de &cido clorhIdrico 

acuosa concentrada, las suspenniôn es filtrada, el 

sOlido obtenido es lavado con la inisma mezala de 

disolvente agua/alcohol etilico usada en la reacciOn, 

la rifaacimina bruta asi obtenida es purificada 

mediante disolverla en alcohol etilico a una 

ternperatura entre 45°C y 65°C, causando la 

precipitación mediante la adiciOn de aqua, 

preferiblemente en cantidades an peso entre 15% y 70% 

con respecto de la cantidad en peso del alcohol 



WO 2006/094662 30 PCT/EP2006,’OO 1755 

etI].ico usado para Is disolución,  mediante disminuir 

la temperature de la suspensiOn a valores entre 50°C 

y 0°C bajo agitación durante un periodo de tiempo 

entre 4 y 36 horas, por ültimo  mediante I iltrar la 

suspensiOn, mediante lavar con aqua el sOlido 

obtenido y mediante secarlo bajo vaclo a bajo 

condiciones de presiOn normal, con o sin tin agente de 

secado, a una temperatura entre temperature ambiente 

y 105°C, durante tin periodo de tiempo entre 2 y 72 

horse. 

4. El proceso de acuerdo a Is reivindicaciOn 3 para Is 

producci6n de Is rifaximina 5 caracterizada en que 

despuØs de Is adición de agua a la soluciOn de etanol 

de la rifaximina bruta la temperatura es disminuida a 

tin valor entre 28°C y 32°C para poder causar el 

inicio de Is cristalización, Is suspensiOn asi 

obtenida es inantenida a 40°C y 500C bajo agitaciOn 

durante tin periodo de tiempo entre 6 y 24 horas, 

luego Cs enfriada, durante un periodo de tiempo de 15 

minutos y 1 hon a 0°C antes de ser filtrada, y el 

secado del sodio obtenido Be ileva a cabo hasta que 

41 
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ci conteni4o de agua estA an ci rango entre 2,5% (p/) 

a 6% (pIp), preferibiu..te cotuprendido entre 3,0% y 

4,5%. 

S. El proceso de acuerdo a la reivindicaciôn 3 para Is 

producci6n de la rifaxirn4 nfl s caracterizada inediante 

secar la rifaximi "a 5 bajo vacio a a tma presi6n 

atmoafØrica a temperature ambiente o a temperatures 

altas, an Is presencia 0 ausencia de agentes de 

sec ado � sieure qua el secado sea pro longado durante 

el tienço necesario de utdo que Ia conversión an  Is 

forma v sea lograda. 

6. El uso de la rifaxim1nn 6 an Is preparacidn de 

preparaciones medicinales pare uso oral con act ividad 

antthiOtica junto con los excipientes usuales cow 

diluyentes, agloinerantes, lubricantee, 

desintegrantes, colorautes, sabori zantes y agentes de 

endulzaniiento. 

7. El uso de la rifaximina. e an Is preparación de 

preparaciones tnedi dna lee para uso oral con act ivi dad 
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antibiotica junto con los excipientes usuales comb 

diluyentes, aglomerantes, lubricantes, 

desintegrantes, colorantes, saborizantes y agentes de 

enduizamiento. 

8. El uso de acuerdo con oath una de ls reivindicaciones 

6 y 7 caracterizado en gue las preparaciones para uso 

oral son seleccionadas entrs tabletas recubiertas y 

no recubiertas, cÆpsulas de gelatins dura y suave, 

to p1 idoras recubiertas de azücar, lÆmninas de wafer, 

grÆnulos y polvos en paquetes sellados. 

9. El uso de la rifaximina 6 an la preparaciOn de 

preparaciones medicinales con actividad antibiOtica 

para uso tOpico. 

10. El uso de la ritaximina e an la preparaciôn de 

preparaciones medicinales para uso tOpico. 

U. El uso de acuerdo a cada mm tie las reivindicaciones 

9 y 10 caracterizada en que las preparaciones para 



34 PCT/EP2*JO1155 

’4 
nnB FOSS POLXMÔRPXCAS  DR RZFJIX XXII, PROa SOS PARk AU 

flODUCC16N 7 USOS M LA MDICISM 

Res.��.z  

Las formas polintrficas cristalinas del antibiótico 

rifaximina (INN) llauiado ritaximina a y rifaxiinina � ütil en 

.Is producciOn de preparaciones meclicinales gue contienen 

ntaximina pars uso oral y tópico y obtenido por medic de un 

proceso de cristalizaciOn lievado a cabo mediante disoluciOn 

en caliente del rifaxinUna rico en alcohol ettlico y mediante 

causar Is cristalización del producto mediante agregar aqua a 

ma temperatura detertninada y durante un periodo de tiempo 

deterniinado, seguido mediante el secado lievado a cabo bajo 

condiciones controladas hasta alcanzar tin contenido de aqua 

establecido en el producto final, son el objeto de Is 

4? 
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WRITTEN OPINION OF THE International application No. 
IWTERNA11ONAL SEARCHING AUTHORITY PCTiEP200�O01 755 

Box No. I Basis of the oplito 

1. With regard to the Iangimge, this opinion has been established on tho basis at 

19 the International aatbn in the laniage In which ft was tiled 

C a translation of the lnternalbnal applicatba Into which Is the language of a translation furnished for the 
purposes of International search (Rules 12.3(a) and 23.1 (b)). 

P- Wdh regard to any nislectide amt fl acid sequence disclosed  In the Wdematlonal aT4sbatbfl and 
necessary to the claimed inveraim this c*ibn has been estabbshed on the basis of: 

a. type of material: 

o aseqienceItIng 

o table(s) related to the sequence Rating 

b. fomiat of mateflak 

I] on paper 

U Meteuroutform 

C. tffiie of tthnglumlshing: 

o contained In the International application as filed. 

U Mad together with the biteniational ap*athn in electronic form. 

O furnished subsequently to this Authority for the purposes of search. 

3. 0 in eI in, In the case that flora than one version croupy of a sequence listing andbr table totaling thereto 
has been flied or furnished, the required statements that the hitotmatlon Wi the subsequent or acklftbS 
copies is Identical to that In the awllcaIk,n as filed or does cot go beyo.xi the application as tiled, as 
S were hmiWuxL 

4. Mdltbnal comineit: 

Fotm PCTISNW (APd as) 
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AUTHORITY (SEPARATE Slitti) PCT/EP2006/001 755 

He Hem V 
Reasoned statement with regard to novelty, Inventive step or Industrial applIcabHIt 
citations and explanations supporting such statement 

1- Reference Is made to the following documents: 

dl:EP-A-O 161 534 
d2: US-A-4 341 785 

2-Novelty 
In claIms 1 and 2 the rifaxirnin pohjmorphs have been characteitsed by some of the peaks 
of the X-ray cliffractograrn and, In the case of the form 8, by the Ind1cafion of the water 
content Processes for the preparation of rifaximin are disclosed In examples 1,4 and 6 t 
14ofdl and ln example 6ofd2. The final step of the example l of dl Isa crystallization in 
ethanol In the other examples of dl it Is stated that the compound obtained has the same 
chemico-physical characteristic of the compound of 1. The UV, IA, NMR data of the 
compound obtained In d2 appear Identical to the respective data of the example  of dl. 
From these consldethllons it can be concluded that all the presses mentioned above 
relate to the preparation of crystalline rifaximln and that the form obtained Is very likely 
always the some. 
However, in any of these documents the product has been characterised by the X-ray 
diffractograin or by the Indication of the water content Conversely, In the present claims 
the polymorphs have not been characterized by the parameters used In dl and d2 cia. 
melting point; UV, IR, HNMR CNMR) 
As general rule, the novelty of a compound cannot be acknowledged for the sole reason 
that said compound has been defined by means of parameters or physical properiles 
which have never been used In the prior art for describing a compound having the same 
chemical formula (Guidelines C-IV 7.5). 

LI AxfdltionaJly, the mere fact that a compound has been obtained by a new process does not 
Imply that said compound Is novel 
Hence, in order to demonstrate the novelty of the present compounds, the applicant 
should provide the evidence that the compound(s) obtained according to the prior ad 
Processes present an X-ray dlffractogiam which Is different from the one of present forma 
As alternative, novelty should be shown by testing each of the two forms claimed 

Fona PCT/TZAPfl7 --’- Mw4 (Sleet I) (PO*.MW�21)
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according to one of the analytical method used In dl and d2. 

In addition to the preparation of rifaximin, d2 discloses also Its medical uses and 
pharmaceutical compositions containing this compound. 
In view of dl and d2, the subject matter of claims 1,26 to 11 does not comply with the 
requirements of Mt 33.2 PCT. 

None of the cited documents discloses a process according to present claims 3 to 5. 

3- InventIve step 
Although the requirements of Mt 33.3 PCT can be assessed only when claims satisfying 
the requirements of novelty are on file, the following general considerations can be made 
re Inventive activity. 

The applicant has set himself the task of providing polymorphic forms of RItSmin 
Dl and d2 appear to be equally relevant for the assessment of inventive step. Hence, any 
of them can be regarded as closest state of the art 
The technical problem can be seen In the provision of alternative forms of Rlfwdmln. 

ills well known in the field of organic chemistry that some compounds, including active 
Ingredients of pharmaceutical compositions, may exist in more than one crystalline or 
amorphous form. 
The processes of crystallization usually comprise the formation of solutions or suspension 
of the compound, the healing and cooling of the mixture, sometime the addition of seed 
myMt 
The processes according to the present Invention appear to be based upon these welt-
known techniques. 
The mere provision of a new polymorphic form of a compound, cannot be regarded as an 
activity involving Inventive skill since the skilled person knows that a certain compound can 
exist in different polymorphic forms, the preparation of which usually require the application 
of standard methods. 
Accora1ngly In the absence of unexpected properly in respect to the known form, a new 
polymorph cannot be considered Inventive for the sole reason that It has been made 
available. 

Pc PCm$A7 ($e Seeg (Sio2) POApd2OM 
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WRITTEN OPINION OF THE Intmmatbnal applicaTh3n No. 
INTERNAI1ONAL SEARCHING 
AUThORITY (SEPARATE SHEEn PCT/EP2006/O01 755 

In this respect It is observed that the description of the appflcalion provides various 
Information concerning the pharmacolclnetlo parameters of the two forms. It has also been 
noted that the two forms have different pharmacological properties In view of their different 
systemic absorption. This technical Information could possibly contain relevant data that 
could be used during the prosecution of the examination for the assessment of the 
Inventive stop. However, the comparison of the pharmacokinetic behaviour of the two 
forms claimed, although very Important from a scientific and technical perspective, does 
not appear to be relevant for the assessment of Inventive step. On the contrary, it would be 
very Important to underline the different characteristics or the different behaviour of the 
present forms vis-à-vis the form known from dl and d2. 

Re Vi 
Certain documents cited 

d3: WO 2005/044823 A (ALFA WASSERMANN S.P.A VISCOMI, GIUSEPPE, C; 
CAMPANA, MANLIELA; BRAGA,) 19 May 2005 (2005-05-19) 
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REPORT ON PATENTABILITY 
(SEPARATE SHEtT) PCT!EP20OWO01755 

Re Item V 
Reasoned statement with regard to novelty, Inventive stop or Industrial 
appllcablllty, citations and explanations supporting such statement 

1- Reference is made to the following documents: 

dl: EP-A-0 161 534 
d2 US-A-4 341 785 

2- Novelty 
In claims I and 2 the rifaxirnin polymorphs have been characterised by some of the 
peaks of the X-ray dltfractogrwn and; in the case of the form 8, by the Indicallon of the 
water content Processes for the preparation of rlfaxlm!n are disclosed In examples 1,4 
and 6tol4ofdl and ln example 6ofdZ The final step of example lofdllsa 
crystallization In ethanol In the other examples of dl It Is stated that the compound 
obtained has the same chemico-physical characteristic of the compound of 1. The UV, 
IA. NMR data of the compound obtained In d2 appear Identical to the respective data of 
the example 1 of dl. From these considerations It can be concluded that all the 
processes mentioned above relate to the preparation of crystalline rifaximin and that the 
form obtained Is very likely always the same. 
The XRJ’D of present forms Sand � appear different from the XRPD generated by the 
applicant for the rifaximin obtained according to the procedures of dl and d2. 
Forms 5 ends are therefore novel. 

In view of the above it Is considered that the subject matter claimed meets the 
requirements of Art. 33.2 PCT. 

3- Inventive step 

The applicant has set himself the task of providing polymorphic forms of Ritaximin 
D1 and d2 appear to be equally relevant for the assessment of Inventive step. Hence, 
any of them can be regarded as closest state of the art 
The technical problem can be seen in the provision of alternative forms of RUSmin. 

It Is wag known In the field of organic chemistry that some compounds, Including active 
Ingredients of pharmaceutical compositions, may exist in more than one crystalline or 
amorphous form. It Is also well known that hydrate forms of a given compound can exist 
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REPORT ON PATENTABILITY 
(SEPARATE SHEET) PCT/EP200a’001755 

In various crystalline forms. 
The processes of crystallization usually comprise the formation of solutions or 
suspension of the compoUnd, the heating and cooling of the mixture, sometime the 
addition of seed crystal. 
Though the determination of the exact conditions for obtaining a specific polymorph 
may require extensive experimental work, this activity is noimally based upon well-. 
known techniques such as the procedures mentioned above. The process of present 
claim 3 does not appear to involve any unconventional procedure. Even the steps of 
washing and drying the final compound with water belongs to those experimental 
procedures that a person sidiled In the art Is used to apply In order to opttmtse the 
process or the properties of the final products. For instance, In examples 11,12 and 13 
of dl the processes for obtaining rilaximin derivatives are concluded by washing and 
drying steps. 
Thus, the Sued person not only knows that an organic compound may exist In different 

Li polymorphic anWor solvated forms, but he knows also the general procedures for 
obtaining these forms. 
Accordingly, a skilled person faced with the problem of providing a further form of 
rifaximin, form which does not need to be characterised by specific properties or 
advantages, would consider obvious to prepare any new solvate or crystalline form of 
Oft compound In other words, It appears that the skilled person, as far as Is not 
demanded to prepare a form characterised by specific properties, he does not need to 
exorcise any Inventive skiN because the simple Implementation of routine procedures 
would allow him to solve the problem. Therefore, an inventive activity cannot be 
Sutowledged only because additional forms of rttaxlmln he been made available. 

AccordIngly, it Is considered that claims 1 t Ii do not meet the requirements of art. 
33.3 PCT. 

Re Item Vi 
Certain documents cited 

d3: WO 2005/044823 A (ALFA WASSERMANN S.P.k VISCOMI, GIUSEPPE C; 
CAMPANA, MANUELk BRAGA,) 19 May 2005 (2005-05-19) 
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BIAEHETTI-BRAZCOMINOJA 52.1 
Data 01 
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SCB 1000 PCT IMPORTANT NO11lHCA1ION 

bilwntjal appion ft thlsrnatówl MV thto (dtot*ea4 P,bzfty da (tSw) 
PCT,EP2006jOOl 785 27.(.2006 03.03.2005 

AppI8nt 
N.M WASSERMANN SpA 

1. The applicant Is hereby notified that this International Preliminary Exam bling Authority transmits herewith the 
International preliminary, report , patentability and flu annexes, If any, established on the International 
appflcatoa 

2. A copy of 11w report and its arnxes, if any. Is being transmUted to the International Bureau for 
communication to all the elected Offices. 

a 

Whom required by any of the elected Oflia ’ho International Bureau will projro an English translation of 
the report (but not of any annexes) and will transmtt srmh translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by perform Ing certain acts (flUng 
translations aid paying national fees) within SO months from the Ak5Uy date (or later In some Offices) 
(Article 39(l)) (see also the reinht sent by the Intemalional Bureau with Form PCT/MM). 

Whore a translation of the International application must be ftrnWied to an elected Office, that translation 
must contain a franslatkm of any annexes to the International premlnary report on patentability. It Is the 
applicants rusponstblUty to prepare and furnish such tiwtslat!on theotly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicanfo Guide. 

The applicants attention is drawn to Article 33(6), whIchprovides that the t4itsida at nowfty, Inventive step 
and Industrial app Ilcablitty described hi Article W2) to (4) merely sajve the xnpcses of International 
preliminary eanlnaflon and that any Contracting State may apply addWool or different criteria for the 
proposes of deciding whether, In that State, the claimed Inventions Is patentable or not (see also Article 

to oxen ptkms fran patentability, requlreineitn for ambling &Wwz% clarity and support for the clahs. 
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Doctor (a) 
RWRIODEE DMaN DILIA PGfl& 
Apoderado (a) y/o Representante de 
ALPS. WMSIN S.P.A. 

REFXRZECXh Radicaci&i No. 7 86429 
Solicitud internacioza1 PCT/KP20061001755 
Fecha inicio fans nac1al 03/10/2007 
TrSLite 11 
Evento 379 
Actuación 430 
Of mm N0 

15854 
Cowresultado del 

____
 de togae, reelizado con fundasento an el articulo 38 de 

la Decisión 486 de  la C,isi6n de la fl-.1dad Andim, artIculo 27 del Tratado de 
Cocperacidn en Nateria de Pat ent en (PCT), regla Si bis del. Ragl sito y Circular 
*nica de la 8uperint.ria de Industria y fl �. 4o, Se le cnica qua 

& ; 1. La solicitud no cautions la copia del docanto an qua cata la oniOn del 
derecho a la patent. del Inventor al son citante o a an causante. (Art. 26-k) 
Decisi& 486. 

En cu.,iiniento de lo dispuesto pot ci articulo 39 de la Decisidn 486, Se le 
requiere pan qua dentro del tSrI .w de doe meses siguientea a la fecha de 
notificaciOn del presente of icio, complete, los requisito. anton... �.te emmciados. 
En caso de no der cuiwlisi onto al presents rsqueriaiento � la solicitud S. 
considerart a da y perder& su pre]aci6n. 

Notifiquese .1 presents oficio conforme a lo dispuesto an ci numeral 5.2, literal 
a), del 

capitulokI
o prlro de la Circular Unica No. 10 de 2001. 
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