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A method for the preparation of crystalline dexloxiglumide 

The subject of the present invention is a novel method for 

the preparation, by crystallization from isopropyl ether, of 

(R) -4- [ (3, 4-dichlorobenzoyl) amino] -5- [ (3-methoxypropyl) 

pentylamino]-5-oxo-pentanoic acid (dexloxiglumide, CR 2017); 

molecular formula: CH 3oCl 2N20s; CAS Registry Number: 119818

90-2.  

Dexloxiglumide, the compound which is the subject of' the 

present invention, has been shown to possess potent 

antagonistic. activity towards the type-i cholecystokinin 

(CCKI) receptor. DexIoxiglumide can therefore be used 

advantageously for the treatment of various diseases in man, 

such as -some pathological conditions of the gastrointestinal 

tract, for example, irritable colon syndrome, non-ulcerative 

dyspepsia,. biliary colic and dyskinesia, gastro-oesophageal 

reflux, pancreatitis or, more generally, gastrointestinal 

motility disorders.  

The preparation and some pharmacological activities of this 

compound have already been described, for example, in United 

States patent US 5 602 179.  

The final purification of the product was performed by 

crystallization from an H20/alcohol mixture in the ratio of 

2:1 (v/v). This purification enabled a chemically pure 

compound, that is, with a chemical purity and an optical 

purity greater than 99.5%, to be obtained.  

However, the rheological characteristics of the product thus 

obtained where wholly unsatisfactory since the crystal had 

poor flowability properties, preventing its advantageous use 
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for the preparation of oral pharmaceutical forms such -as, 

for example, tablets.  

Moreover, trying to vary the relative proportions of the two 

components of the aqueous/alcoholic mixture did not improve 

the characteristics of the raw material which, on the 

contrary, still had mixtures of polymorphs.  

The discussion of documents, acts, materials, devices, articles 

and the like is included in this specification solely for the 

5 purpose of providing a context for the present invention. it 

is not suggested or represented that any or all of these 

matters formed part of the prior art base or were common 

general knowledge in the field relevant to the present 

invention as it existed before the priority date of each claim 

10 of this application.  

Where the terms "comprise", "comprises", "comprised" or 

"comprising" are used in this specification (including the 

claims) they are to be interpreted as specifying the presence 

15 of the stated features, integers, steps or components, but not 

precluding the presence of one or more other features, 

integers, steps or components, or group thereof.  

A first aspect of the invention is to provide a method which 

permits the production of a crystalline product which is 

free of polymorphic forms and which has a crystalline form 

and a distribution of particle sizes having the desired 

physical properties suitable for the preparation of 

20 pharmaceutical forms for oral use on an industrial scale.  

A particular aspect of the invention is to provide a method 

which can produce crystalline dexloxiglumide having 

flowability characteristics suitable for the formulation of 

tablets.  

C ofwrd\SPEC-760959.doc 03.02.11



2a 

In a further aspect the invention provides a method for the 

preparation of crystalline dexloxiglumide by crystallization of 

the crude product from solvent, wherein isopropyl ether is used 

as solvent, and in that the crystallization step is performed 

5 by adding a seeding of microcrystalline dexloxiglumide having 

an average particle size (D50) 20 pm (measurement method made 

by laser light diffraction with the Malvern Master Sizer 2000 

Instrument) to a supersaturated solution of crude 

dexloxiglumide, wherein the seeding is added to said 

10 supersaturated solution of crude dexloxiglumide, in a ratio of 

one part of seeding material to 40-200 parts of crude product 

and wherein the thus prepared dexloxiglumide is in crystalline 

particle form having a percentage by volume of less than 15% of 

fine particles having dimensions less than 10 pm, and an 

15 average particle size value (D50 ) of between 50 and 130 pm 

(measurement method made by laser light diffraction with the 

Malvern Master Sizer 2000 Instrument).  

Flowability is perhaps the most important of the physical 

properties of any powder which is intended for use in tablet 

formulations. Poor flowability in fact means that the powder 

will be difficult to handle, tending to stick to the various 

surfaces that are in contact with the materials, thus 

causing problems in the supply to the metering and 

compression chambers of the presses.  

This often occurs when an uncontrolled crystallization 

process produces crystals of greatly differing shapes and 

sizes in which smaller crystals of more or less differing 

shapes accumulate unevenly on the larger crystals. The 

distribution of the particle sizes is generally polymodal in 

these cases and it is thus difficult to obtain a product 
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having a specific and reproducible distribution of particle 

sizes.  

It is therefore important, from the point of view of an 

industrial process, to obtain a product in which, once an 

optimal distribution of size and crystalline shape has been 

identified, these remain constant and reproducible.  

Another aspect of the invention is to provide a method which 

enables a Gaussian or unimodal distribution of particle 

sizes to be obtained, or even a bimodal distribution in 

which the peak corresponding to the quantitatively smaller 

distribution does not exceed 10-15k by weight of the total.  

5 

In view of the above-mentioned aspects of the invention, the 

subject of the invention is a method as defined in the appended 

claims.  

A crystalline powder and pharmaceutical compositions for 

oral use comprising the powder are also subjects of the 

invention.  
10 

In a further aspect the present invention provides 

Dexloxiglumide in crystalline particle form having a percentage 

by volume of less than 15% of fine particles having dimensions 

less than 10 pm, and an average particle size value (D50 ) of 

15 between 50 and 130 pm (measurement method made by the Malvern 

Master Sizer 2000 Instrument).  

C:\pofwertSPEC-760969doc 03.0211
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Once the crystallization solvent of choice had been 

identified, in this case isopropyl ether, which enabled a 

powder with a high degree of purity, high crystallization 

yield, ease of drying, and with a pure crystalline form free 

of polymorphic forms to be obtained, numerous experiments 

were performed in order to identify the ideal 

crystallization conditions which would permit the 

preparation, where possible, f a powder having a morphology 

and a particle size such as to give it- flowability and 

compressibility characteristics suitable for use with rotary 

presses.  

It was also found that, in order for this product to possess 

good flowability characteristics, the level of fine 

C:\poworMSPEC-760959doc 03 02.11
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particles (<10 pm) had to be limited and in any case no 

greater than 15%.  

In order to try to obtain a powder which was suitable for 

compression with regard both to morphology and to particle 

size, numerous parameters were evaluated and optimized; 

these were, for example, the optimal solute/solvent ratio, 

that is, the dexloxiglumide/isopropyl ether ratio, the 

quality and quantity of the seeding material, taking into 

account that the seeding material should have a sufficiently 

fine grain size so that the seeding surface area was large 

relative to the total mass, the temperature at which the 

seeding material was added to the supersaturated solution of 

the crude product, and the curve of the rate of cooling of 

the system.  

As stated above, the product obtained as described in US 

patent 5 602 179, that is, by final purification with an 

aqueous/alcoholic mixture, had unfavourable rheological 

characteristics.  

The techniques which are generally used to characterize the 

principal rheological properties of a powder for use in the 

preparation of oral pharmaceutical forms are: 

a) measurement of the compressibility of the powder which is 

expressed by the following formula (Carr index;. (according 

to USP 24/NF19, p. 1914): 

Compressibility index = 100 (Vo-Vf) 
Vo 

where V0 and Vf are respectively the volumes occupied by a 

predetermined weighed quantity of powder (generally 100 g)
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placed in a 250 ml graduated cylinder and measured before 

and after a certain number of mechanical strokes (generally 

2000 strokes); the smaller this index is the better will be 

the behaviour of the powder upon compression; for example, 

percentage values between 5-15 are considered excellent, 

whereas values greater than 33 are considered very poor (see 

J.I. Wells - Pharmaceutical Preformulation; Ellis H. Lim; 

J. Wiley and Sons Ed. p. 210); 

b) measurement of the particle size distribution (PSD); it 

should be noted that the PSD not only affects the 

flowability of the powder and hence its pharmaceutical use, 

but also has an important role in the dissolving rate of the 

active ingredient, and hence in its bio-availability, and 

therefore in the efficacy of the active ingredient.  

The PSD is determined by the "laser light scattering" 

technique, that is, the scattering (diffraction) which a 

high-energy, monochromatic light beam, (a laser beam) 

undergoes when it encounters a particle of a particular size 

on its optical path.  

The powder to be examined may be prepared by various 

techniques, both dry and wet; in the latter case, the 

selection of the dispersant should take account of the 

chemical/physical properties of the raw material to be 

analyzed. Once the sample has been analyzed, the results can 

be given as histograms in which each individual column 

represents a band of a certain width (in microns) , whereas 

the height represents the percentage of sample present in 

that band.  

The principal statistical distribution values calculated by 

the software of this apparatus are, amongst other things, 

the D50, that is, the size in microns for which 50% of the
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sample is smaller and 50% is larger. Another important 

measurement is the "span", which is the measurement of the 

width of the distribution.  

This width is calculated by the following ratio: 

D9o-Dio 
D5o 

where D90 and Dio have meanings analogous to that of Dso. The 

smaller this "span" index is, the more reliable the particle 

distribution of the sample examined will be.  

The dexloxiglumide obtained by crystallization from 

H20/ethanol (2:1 v/v) had a Carr index >33 and hence a very 

poor expected flowability. Moreover, its particle 

distribution had a bimodal shape with a Dso value of 23.6 pm, 

the percentage of particles <10 pm was 29.5% and the span 

index was 4.668, that is, with a very wide distribution 

curve.  

As . expected, the powder obtained with these rheological 

characteristics was wholly unsuitable for the preparation of 

a pharmaceutical product in tablet form.  

Attempts to change the relative percentage of the 

aqueous/alcoholic components were unsuccessful as was the 

selection of other solvents miscible with H20. Amongst the 

organic solvents which are immiscible with H20, solely the 

use of isopropyl ether and the particular crystallization 

method described in detail below enabled the problem to be 

solved.
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The use of isopropyl ether as crystallization solvent, 

together with the method- used, afforded the following 

advantages: 

a) a high crystallization yield, 

b) low solvent usage (solvent/solute ratio of between 1.5:1 

and 3:1 volume/weight); 

c) ease of drying, 

d) lack of polymorphic forms in the crystallized product, 

e) favourable rheological characteristics.  

Amongst the various crystallization tests which were carried 

out with isopropyl ether in order to optimize the production 

method, the following method, performed on a mass of 44 kg 

of crude product, is described by way of example.  

In the appended drawings: 

- Figures 1A and 1B are particle distribution curves of a 

lot of dexloxiglumide prepared in accordance with the prior 

art (Figure 1B) and in accordance with the method of the 

invention (Figure 1A), and 

- Figures 2A and 2B are photographs taken with 300x 

magnification of a dexloxiglumide sample prepared in 

accordance with the method of the invention (Figure 2A) and 

of a sample crystallized from aqueous/alcoholic solvent in 

accordance with the prior art (Figure 2B), respectively.  

Example 1: 

44 'kg of crude dexloxiglumide was suspended in 100 litres of 

isopropyl ether in an enamelled 400 litre reactor and heated 

with stirring until the mass was brought to about 550C and a 

clear solution was obtained. The solution thus obtained was
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cooled, still with stirring, until it was brought to the 

metastable supersaturation zone at about 36-38 0 C.  

At this point, 800 g of seeding material (ground 

dexloxiglumide with Dso of about 20 pm) was added and the 

temperature of the mass was kept constant at 35-36'C for 4 h.  

A cooling ramp was then imposed and brought the reaction 

mass to 60C over a period of about 8 h. The precipitate thus 

formed was filtered and dried to give 43 kg of product with 

a yield of 96% (also calculating the seeding material).  

The crystalline product thus obtained (lot PP9282/43851) had 

a Carr index of about 12 thus predicting good flowability.  

The apparatus used for the determination of the PSD was a 

Malvern Master Sizer 2000 and the method used was the wet 

method with the use of H2 0 as the dispersant with a 

concentration of 0.5% of Tween 20 as surfactant.  

The measurements were taken at a concentration of 

dexloxiglumide of about 0.06-0.08% after ultrasound 

sonication for 60 sec which enabled the accumulations to be 

broken up without breaking the crystals.  

The particle-size analysis was in line with the Carr index.  

The distribution was practically unimodal; the mean size 

measurement (Dso) was 97.3 pm, the percentage of fine 

particles (10 pim) was 4.23%, and the span index was 1.608 and 

hence with a fairly narrow particle distribution.  

In Figure 1, the particle distribution curve of a lot of 

dexloxiglumide prepared by crystallization from ethanol/H20 

(lot G3919-3B) is compared with that of lot PP9282 which was 

crystallized from isopropyl ether as described in Example 1;
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the parameters indicated above, amongst others, are given in 

Figure 1.  

Morphological analysis performed by microscopic analysis of 

the crystals obtained by crystallization from ethanol/H 20 and 

isopropyl ether, respectively, also confirms what had 

already been seen with by particle-size analysis by laser

beam diffraction.  

Figure 2 shows photographs taken with 300x magnification of 

a sample of dexloxigiumide lot PP9282/43851 prepared in 

accordance with the method of the invention (Figure 2A) in 

comparison with a sample obtained conventionally with the 

use of aqueous/alcoholic solvent (Figure 2B).  

It can be seen from a comparison of the two images of Figure 

2 that the product crystallized from isopropyl ether has 

crystals with well-defined, lamellar shapes with an average 

diameter of about 70-100 pm, whereas the other lot has 

crystals of irregular shape with very many smaller 

aggregated crystals.  

The dexloxiglumide lot PP9282/43851 which was' prepared in 

accordance with the invention was used to prepare tablets 

containing 200 mg of active ingredient for an overall 

unitary weight of about 440 mg, with the use as excipients, 

of cellulose (diluent), starch, sodium glycolate 

(disaggregant), talc, magnesium stearate, and silicon 

dioxide (lubricants).  

About 200,000 tablets were prepared without flowability 

problems, thus ensuring a uniform supply to the compression 

chambers without problems of sticking to the metal surfaces 

or problems of uniformity of content of the tablets.
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Bio-availability tests in vitro carried out by the 

dissolution test in accordance with the USP, method 2 

(Paddle), with the use of 900 ml of pH 7.4 (0.05 M) 

phosphate buffer as dispersant' at 37"C and 50 rpm were also 

positive since more than 85% of the active ingredient 

dissolved rapidly within 30 minutes.  

In conclusion, the novel method for the preparation of 

dexloxiglumide by crystallization from isopropyl ether 

according to the invention has permitted the production of a 

product which is suitable for the industrial preparation of 

oral pharmaceutical forms in the form of tablets, which are 

otherwise impossible to produce on an industrial scale.  

Note: The particle sizes given both in the text and in the 

claims are not absolute quantities but are relative to the 

measurement method used (in this case the Malvern Master 

Sizer 2000 instrument with the method described in Example 

1).
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The claims defining the invention are as follows 

1. A method for the preparation of crystalline dexloxiglumide 

by crystallization of the crude product from solvent, wherein 

5 isopropyl ether is used as solvent, and in that the 

crystallization step is performed by adding a seeding of 

microcrystalline dexloxiglumide having an average particle size 

(D50) 20 pm (measurement method made by laser light 

diffraction with the Malvern Master Sizer 2000 Instrument) to a 

10 supersaturated solution of crude dexloxiglumide, wherein the 

seeding is added to said supersaturated solution of crude 

dexloxiglumide, in a ratio of one part of seeding material to 

40-200 parts of crude product and wherein the thus prepared 

dexloxiglumide is in crystalline particle form having a 

15 percentage by volume of less than 15% of fine particles having 

dimensions less than 10 pm, and an average particle size value 

(D50 ) of between 50 and 130 pm (measurement method made by laser 

light diffraction with the Malvern Master Sizer 2000 

Instrument).  

20 

2. A method according to Claim 1, wherein a ratio of one part 

by weight of crude product with a quantity of between 1.5 and 3 

parts by volume of isopropyl ether solvent is used.  

25 3. A method according to Claim 1 or 2, wherein, after the 

addition of the seeding material, the reaction mass is stirred 

at a temperature of between 34 and 38*C, for a period of 

between 2 and 8 h, and the temperature of the reaction mass is 

then reduced slowly, with stirring, to 10 ± 50C over a period 

30 of between 6 and 10 h, and in which the crystallized solid is 

recovered by filtration.  

4. Dexloxiglumide in crystalline particle form having a 

percentage by volume of less than 15% of fine particles having 

C:PoofxrnJ\SPEC-760959.doc 03.02.11
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dimensions less than 10 pm, and an average particle size value 

(D50 ) of between 50 and 130 pm (measurement method made by the 

Malvern Master Sizer 2000 Instrument).  

5 5. Dexloxiglumide according to Claim 4 in crystalline 

particle form, having an average particle size value (D50 ) of 

between 80 and 100 pm.  

6. Dexloxiglumide in crystalline particle form according to 

10 Claim 4 or Claim 5, having a particle-size distribution with a 

span index of less than 2.5.  

7. A pharmaceutical composition for oral use comprising, as 

active substance, dexloxiglumide according to any one of Claims 

15 4 to 6.  

8. A pharmaceutical composition according to Claim 7, 

comprising dexloxiglumide in a quantity of between 50 and 500 

mg and optional pharmaceutically acceptable vehicles.  

20 

9. A pharmaceutical composition according to Claim 8, 

comprising, as inactive ingredients, pharmaceutically 

acceptable vehicles selected from diluents, disaggregants, 

lubricants, flow-promoting agents, and mixtures thereof.  

25 

10. A pharmaceutical composition according to Claim 9, 

comprising, as vehicles, substances selected from the group 

which consists of starch, microcrystalline cellulose, sodium 

glycolate, talc, magnesium stearate, silicon dioxide, and 

30 mixtures thereof.  

11. A method for preparing a pharmaceutical tablet comprising 

crystalline dexloxiglumide by compressing a powder comprising 

excipients and crystalline dexloxiglumide, wherein crystalline 

C:\poford\SPEC-7609doc 03.0211
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dexloxiglumide is in a crystalline particle form having a 

percentage by volume of less than 15% of fine particles having 

a dimension less than 10 pm, and an average particle size value 

(D50) between 50 and 130, and is prepared by crystallisation of 

5 the crude product from solvent according to the method of any 

one of claims 1 to 3.  

12. A pharmaceutical tablet prepared by the method of Claim 

11.  

10 

13. A method according to Claim 1, substantially as 

hereinbefore described with reference to the Examples and the 

Figures.  

15 14. Dexloxiglumide in crystalline particle form according to 

Claim 4, substantially as hereinbefore described with reference 

to the Examples and the Figures.  
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