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v prepari ngva 'gl ucosam ne conpound, and conpound thus obtai ned" mgg%t

i nvent i orWP&PA%¥87 t 0 a method for preparing a gl ucosam nePCHEPENIST0 and to
a conpound thus obtained. As is known, glucosam ne (2-am no-2-deoxygl ucose;
chitosam ne; QA uNH2) is a conponent of nucoproteins and

mucopol ysaccharides. It 1is usually obtained fromchitin and is isolated as
the hydrochl ori de. 10 d ucosani ne sul phatle is a drug that is well known and
widely used in the treatnment of rheumatic fever, arthritic and arthrosic
conpl aints, both acute and chronic, and in the treatnment of pathol ogical
conditions originating from netaboDESCR¥FONOBr s of osteoarticular tissue.
Its synthesis, descri bed at the end of 1898 by Breuer (Chem Ber. 31,
15 2157) . Howey HetNPE IO HFEREREI R BIUSSPapiNs, eYTPRYIG N CmbEHEE ths | 5
relatively difficult to handl e and ocepgijseml | y unstable. The main

probl ens are derived fromits hi gh“hygiggcopi city. US-A-4 642 340 teaches

how to overcome this drawback by uSihg*ad”* *griésifred mixed salt of fornula A

20 [ J uNH3£12. 2 . | + WChalSad Nid N f Y, Ll.{.ne . powder,
mel ts at rrg)re tmé%_geée%igsmvgﬁgghe}}&lr%eeér g}nb‘?aen t@%‘%diﬂ?ﬁr oééeﬁghhahi
phar macol ogi c&lupesareine asnpaurad, amdetosaibempoundithys obfmingd:al to t hose of

| ucosam ne sul phat.e., The sai d docume al.so scribes the epar.ation of
Phe sara 25 pr AN ST LEPEERIE |28 A EES R oy ehIcSBM iR g
anhydr ous sodiGiuNHyY) ds iadeorpodest df mupspicteind antemalabpolysdt&idridead (mat er

for each part .of sodiumchloride at a tenperature of from50C to 70C
P is usuaily o ained’ From cﬁitm and is I;?O ated as the hydrochiloride.
10 Glucosamine sulphate is a drug that is well known and widely used in

the treatment of rheumatic fever, arthritic and arthrosic complaints, both
acute and chronic, and in the treatment of pathological conditions
originating from metabolic disorders of osteoarticular tissue. lts
synthesis was described at the end of 1898 by Breuer (Chem. Ber. 31,
15 2197). However, its physicochemical properties are such that it is
relatively difficult to handle and occasionally unstable. The main
problems are derived from its high hygroscopicity.
US-A-4 642 340 teaches how to overcome this drawback by using a
presumed mixed salt of formula A:
20 | [GIuNH3']>:2Na™S047-2CI A
which is in the form of crystalline powder, melts at more than 300°C, is
stable under ambient conditions and has pharmacological properties
that are substantially identical to those of glucosamine sulphate.
The said document also describes the preparation of the said
25 presumed mixed salt A, by:
~ {a) dissolving, with stirring, anhydrous sodium chioride in 5.5-7.5 parts
by weight of distilled water for each part of sodium chioride at a
temperature of from 50°C to 70°C;



0 8 MAR 2805 WO 03/055897 PCT/ EP02/ 13570 -2 (b) dissolving, §§1A?et bﬁ[{g ng,

I n-the solution obtained in step (a), a stoichionetric anpuht

gl ucosani we@ Ssat e at . a tenperature of from 35C to 45CPCT®EP02/13570 .
precipitating the presuned m xed salt A by adding a precipitating 5 |iduid
that is water m scible and in which the presumed m xed salt A has a
solubility not greater than 0.1% (W v), this step being perfornmed with
stirring at a tenperature of from40C taH0C, (d) conpleting the
precipitation by reducing the tenperature of the mxture; and 10 (e)
recovering the presuned precipitated m xed salt A The precipitating |iquid

used in step ( ISy one, .et , t Qi ik r f or
di oxane. A si m&%)ar a}r%?ﬁ{l)@&’i gltﬁeg@ﬂﬁbéén ?tﬁ%g@kbéhéﬁn}a&%? ﬁg)cégéodr)é#];\ggt othis *
met hod, the sai d pstscmethelicathosut tof glusossrniaensupbgte dba(tejnpérssoévi ng
gl ucosam ne hydroc | j.um sul phate, in stoichionetric anmounts,
In water; and (b) tﬁ@hbd"???ﬁ]nggﬁne presunmed m xed salt A by adding a *
preci pi tating (d)i qpretipiteting the urmddseiddesalt A biiagidiesg presipitafi

p #b& presip

precipitating liqu.d used |s acetane, ethanol, . 20 acetonitrile,
t et rahydr o&r an or I'ﬂl"r"&(tgﬁ%'.s %@fﬂ@?c@ﬁﬁﬂgﬂn WEYER e Bresumeq mbed salkp- A- 0

214 642. Accordi ngAtﬁasté“s‘bldﬁﬁt?%tdbﬂt‘)h%t&aiﬁbrpr@‘??% vin R8sl sl toefhgind

other simlar products are obtaine : (a) form ng glucosamne sul phate
from gl ucosan ne aperfeunehwithstirm at pdemperaives of ron 4FCMn0Tie presuned

e el A 208 PR, BEERAcp RUEEERTEH BRI 6 v

netal halide o
mixture; and

of
!l

10 (e} recovering the presumed precipitated mixed salt A.

The precipitating liquid used in step (c) is acetone, ethanol,
acetonitriie, tetrahydrofuran or dioxane.

A similar method is described in Ué—A—S 847 107. According to this
method, the said presumed mixed salt A is obtained by:

15 (a) dissolving glucosamine hydrochloride and sodium sulphate, in
stoichiometric amounts, in water; and

{b) precipitating the presumed mixed sait A by adding a precipitating
liquid that is water-miscible.

In this case also, the precipitating liquid used is acetone, ethanol,

20 acetonitrile, tetrahydrofuran or dioxane.

Another similar method is described in EP-A-0 214 642. According to
this method, the said presumed mixed salt A and other similar products
are obtained by:

(a) forming glucosamine sulphate from glucosamine and sulphuric

25 acid in water: ‘ ,

(b) forming the presumed mixed salt A by adding an approximately
stoichiometric amount of an alkali metal halide or alkaline-earth
metal halide; and

(c) precipitating the presumed mixed salt A by adding a water-soluble

30 solvent.



(¢) precipitating the presumed mixed salt A by adding a wat@g- sdRupigg 30
«solvent.. 8 0 8 MAR 2005 WD 03/ 055597 PCTI EP02/ 13570 3 The precipitating

sol vent s WRAPHHH are et hanol, acetone and acetonitril e. PAEBIMI3ATY t 0
US-A-5 902 801, the product present on the market is not thought to be a
true mxed salt A but rather a sinple stoichionmetric 5 m xture of

gl ucosam ne hydrochl oride and sodi um sul phate (colum 1, lines 23-29). This
docunent describes a conpound that purpo8ts to be novel and to be the true
m xed salt A According to this docunent, the true mxed salt A is that
obtained by (colum 3, lines 5-19): (a) placing stoichionetric amounts of

_9llucosam ne hydrgh| sretitatng sdifesedimentincahaire btharont aebtdrd &nd
sufficient amount of water to have a solids concentration of from about 15

to 40% by wei @¢€qniile. step takes from 15 nminutes to 2 hours and is

. carried out at rt yeen @f a ot CL- . (b) -
renmovi ng the \/\/a'?agr(:bg@m?rtgegg- %y?é%gg}' g%gégssurgp%ﬁvﬁn ﬁ% Q%ﬁ%ﬁsl | Torr,
preferably fr oot fooughs tsbe aitiue Mixed, saihd, aut rathercasémpiewsteichiometi@0C to 0C

and the m Sed U P e s halBeBHite A s LA suBnafPdiPpt of
wat er (col unm lifies 13328). Ahis 20c@rpnt dbscritiss e mampauretihat purpdares kogs t hus
e b el s e e e R HEk A RS ird B3t ors Thae s
.t+h22804 - - > Atrdie rixRerMnA s iHdt ebtdiRed by (86kumM B! Iin&adifgy; appreci ate t hat
(a) placing stoichiometric amounts of glucosamine hydrochloride and
10 sodium sulphate in contact in a sufficient amount of water to have
a solids concentration of from about 15 to 40% by weight (this step
takes from 15 minutes to 2 hours and is carried out at a
temperature of from about 20°C to about 40°C); and
<. {b) removing the water by freeze-drying at a pressure below
15. 800 milliTorr, preferably from 300 to 500 milliTorr, and at a
temperature from —60°C to 0°C and preferably from —40°C to —
5°C.
However, the water is not totally removed and the mixed salt A thus
obtained contains from 3 to 5% by weight of water (column 2, lines 20-
20 24).
The abovementioned known methods thus involve the use of starting
materials in one of the exact stoichiometric ratios given below:
Eq. 1 [GIuUNHZ]>H2S04 + 2NaCl — A
Eq.2 [GIUNHyHCPL + HoS0s — A |
25 A person skilled in the art will readily appreciate that the
abovementioned prior art methods have considerabie drawbacks.
Specifically, in the methods of US-A-4 642 340, US-A-5 847 107 and
EP-A-0 214 842, the precipitation requires the use of organic solvents
and this obliges the application of specific safety standards on account

30  of their flammability and explosiveness. In addition, a specific treatment



abovenenti oned prior art nethods have consi derabl e drawbacks. AR 2005
Specifically, in the nmethods of US-A-4 642 340, US-A-5 847 107U§ @ EP2£
214 642, whes3/psseel pitation requires the use of organi c sol MeTrEBo2/3sm t hi s
obliges the application of specific safety standards on account 30 of
their flammbility and expl osiveness. In addition, a specific treatnent 0 8
MAR 2805 WD 03/ 055897 PCT/ EP02/ 13570 . -4 of the wastes is necessary before
di scharging. This therefore involves fagtors that, in addition to having
an inpact on the safety of the industrial production, also involve

I ncreases in the production costs. Finally, a further drawback is given by

the fact that diiecQlga8L Gs SUCUENID RurBABRNERIRGTPARNALIAIREfS O L he

presuned nm xe ards the
freeze-drying factomasibat eifuiadeltionn to Heavieg hanl iofpactSrAtbe 08e80Df the

The initial SonasstAP BASon Ut TvAIEe ifienden R Wl Bidintoh e "
actual l'y ret almﬁaw la furthen P RPN isafiedn bytheifacietat Fee or@mi@@cﬁlﬂerﬁt@ s

dr awback, the gl uco am ne hydr ochl or| de and the I um su te wll have
Lo be ver y5 pucaNiAtibe saTRIAY FomeNed TEXBaHe IRTESUPRHATIGA SHLM SHIRSun: o of

wat er al so tera;lﬂhg thgr@gfﬁgldbérg mxed salt Ain the freeze-drying

process. 15 It now oun surprisingly that all the abovenentioned
dr awbacks are ower cegardsy theftaezg-dryingapepcesso fiequired wfthesme&fs@;écq t he

Borpr 1 si ng. pr SLohst 2L ab:ARHich 15 04t ' RpenSiEE Rt ROEAIBANAS . .
i ndi cated i n irmpufities pmseyttimthmlhmalmll[tmmmnm -TB4nixegiGalt At he
et hod D4g9, $RIE chaPil luahy ke B IPY KERRERRRaRUTRBLHLL OFomnd @
overcome this drawback, the glucosamine hydrochloride and the
sodium sulphate will have to be very pure and, therefore, very
éxpensive. Finally, small amounts of water also tend to remain in the
mixed salt A in the freeze-drying process.
15 It has now been found, surprisingly, that all the abovementioned
drawbacks are overcome by working ih water alone.
In a first aspect, the present invention thus comprises a method for
preparing a compound comprising protonated glucosamine and CI,, Na*
and SO,* ions in the ratio indicated in the following formuia:
20 [GIUNH3']22Na™S04-2CI1 A
the method being carried out by:
(a) placing glucosamine hydrochloride and a stoichiometric excess of
sodium sulphate in water,
(b) heating the mixture obtained in the precedmg step (a),
25 (c) cooling the mixture, and
(d) recovering the solid present in the said cooled mixture by filtration.
Preferably, in step (&), from 0.8 to 1 mol of sodium sulphate is used
per mole of glucosamine hydrochloride. Even more preferably, 0.2 mol
of sodium sulphate is used per mole of glucosamine hydrochloride.



(b) heating the mxture obtained in the preceding step (a), g% Qmmg
.the mxture,, and (d) recovering the solid present in the said cooled

m xture BYOOPIBATi on. Preferably, in step (a), from 0.8 POI/EPHRHISHY

sodi um sul phate is used per nole of glucosam ne hydrochl oride. "Even nore-
preferably, 0.9 nol of sodium sul phate is used per nole of glucosam ne
hydrochl oride. 0 8 MAR 2005 WD 031055897 PCTI EPO2/ 13570 5 Advant ageously,

t he anbunt of water used in step (a). rabges from 180 to 230 ml per nole
of glucosam ne hydrochloride. Preferably, the anount of water is about 200
m per nole of glucosam ne hydrochloride. 5 In step (b), the mxture is

preferably heat %vaﬁtéébéjéng,retheeambemaofww.eugéa'raﬁ s@éaféécpfg@ﬁfren?% and

“even nore preferabl éBto a nperature of fromd40C to eating in

step (b) is priéletaBR) raopen medriof glucpssarinedysioshiordel Breferablestheo 5
hours and even mmng b f % frem e : o] .(c), the
mxture is pre era@l yéfﬁo@%%g o & ter?rpeszrdg?}fe%gP ?’ﬁ%ﬁq O%Ot%mgé%w& even
nor e pref erablhydrachadrgde. 30C. The cooling in step (c) is preferably -
continued for a,perjod,of from. to 5 hours.and even npre.preferably from
55 to" 5. hour 4 HRE R 1 heCHfued du RiFHIaR; Hoale S Witk S, ol ea T
a vacuum oven terhpeftutd AF ! fréms BEERNMo0B5ACT afd Co¥sh NHoled préfpdlsydio a

t echni ques. Anot her advant age of the present invention is that, by always

wor ki ng only teMmRatre eHEomAhErto43Gors obtained fromthe filtration in
; g ; N e ; _ di
step (d) are reagid Nehff5yf Stbp @eulk{}&@féﬁ%bly EostintieR] Fbtr :g(r?eg:petcﬁfgﬂr&ﬂ 'S

very close to the theoretical . 20 Si'nce the neth present
i nvention is B&Jetnuges o §ihoursandsven mers preferelysisomt2.6rip 35 peruson skil | ed

oo ar e ol SRR, 1, PR s bl ob 0B R o o
0°C to 33°C and even more preferably to about 30°C.

The cooling in step (c) is preferably continued for a period of from 1
to 5 hours and even more preferably from 2.5 to 3.5 hours.

The solid collected by filtration in step {d) is dried in a vacuum oven

15  orunder a stream of air according to standard techniques.

Another advantage of the present invention is that, by always
working only in water, the mother liquors obtained from the filtration in
step (d) are readily recycled. In this way, the yield for the method is very
close to the theoretical yield.

20 Since the method of the present invention is based on a filtration of
saturated solution, a person skilled in the art will readily appreciate that
the concentrations, temperatures and times previously indicated are not
limiting. Far example, the stoichiometric excess of the sodium sulphate
can vary within a wide range depending on the amount of water used

25  and the filtration temperature.

The glucosamine compound according to the present invention is of
very high purity, does not contain excess suiphates, is virtually
anhydrous and can be dried by simple removal of the final traces of

moisture.



limting. For exanple, the stoichionetric excess of the §oliNAR )iPhate
i tthin a w de range dependi ng on the anount of water used
e at 1o3tRApPeret e The gluaros anpaenseuoanad: gecerding to t
present inventien is of very high purity, does not coro@i nexces%os 17:53:19
sul phates, is virtually anhydrous and can be dried by sinple- renoval of

the final traces of noisture. 0 6 MAR 2005 "1': 03 17:53 FAX 39 02 6701591
MARCHI & PARTNERS-M LANO -i EPO NL 002 24.11.2003 17:53:19 In addition, as
shown in Fig. 1, it has a specific and characteristic X- ray diffraction
diagram The X-ray diffraction nmeasurenents were carried out using a

Seifert XRD3000 powder diffractanmeter wgh Cu-ka radiations (? = 1.5405A).

5 The diffractoneter was equi pped with a secondary graphite nonochromat or
(between the sanple and the detector), the Incident beamwas linited by
entry slits of frofn adifor d¥Bhodfich Fiie 10ithibs aciReiic BRa thifasierisfit hed by
detector slits of fr ction agram was acquired
with "scan 926" i"AY F%gé 'aﬂg'@gr% 3 s 20 s 60, with a sweep size of 0.Q40

alnld a count { i me offhe«%aﬁmem méESu'FBmeﬁ%Q'ﬁ%%érﬁeﬂaéutUQh Whsfsye to
illustrate the i

Preparation of t W@@Mﬁﬁéﬁ%ﬁ%ﬁ%\@@&v Hed 39'@?%%@ m"eﬁ‘iosihvent i on

20 116.28 g (6. 5&he0t Jiffettoietaro Seas nequﬂstpclan:pciartﬂ@rladeswaﬁleiarij'9 dtépsitd 0. 49 not )
' '?'Leapnhi?L(r)gswzgdl ea eﬁ% 2@%%5@%0%“?2%%@ @Paqo%ﬁ 'a{het'ﬂP@gf‘ar;);;tngre
for 3 hours wit h bsamr was§mitah by reriny Wlits ofefsom dbtee? ming arBDBeodiffracksy M nut es
and mai ntai ned akehfiviad IFARE Y détdetd YitsTor kot 8% 3.2 mm.
The diffraction diagram was acquired with "scan 8-26" in the range
10 3=<20<60° wilh a sweep size of 0.04° and a count time of

4 sec/sweep.
15 The examples thal follow serve to_jjlusirate the invention without,
however, limiting it. _
EXAMPLE 1
Preparation of the glucosamine compound éccordina to the present
Invention

20 116.28g (0.54 mol) of glucosamine hydrochioride and. 63.47 g
(0.49 mol) of anhydrous sodium sulphate were added {o 108 ml of water
with stirring. The mixture was heated 16 42°C-45°C and then maintained _
at this temperature for 3 hours with stirring. The mixture was cooled to
30°C over 30 minutes and maintained at this temperatura for a further 3

25 hours with stirring.

The precipitated solid was collected by filtration and dried at 50°C
under reduced pressurg, to constant weight.

11479 (74.1% of the theoretical yield) of the glucosamine
compound according o the present inventlon were thus obtained in the




25 hours with stirring. The precipitated solid was collecbhéj ﬁg f||trat|on
«and dried at 50C wunder reduced pressure, to constant wei R A0

(74. 1% ofwolea/siseoreti cal yield) of the glucosam ne ConpodeEmﬂm"dﬂ ng to
the present invention were thus obtained in the SHEET WO 03/055897 7 0 8-
MAR 2005 PCT/ EP0O2/ 13570 formof a white crystalline powder which, on

anal ysis, gave the results shown in Table |I. The nother |iquors flltered
off (166 g) consisted of water (100.4 nl)y. glucosam ne hydrochl oride
(27.74 g; 0.13 nol) and sodium sul phate 5 (37.90 g; 0.27 nol). Table I

El enental analysis Theoretical Result C = 25.14% C = 25.10% H=4.92%

% 88% N= € %, O 99 8% S 5% |
Totation [a] 2080852 HIEHRARR, B itith, bo el Bhvadneeuns” | 0

potenti ometri cshawnat Table i th NaCH (0.1 N) and by determ ni ng the
0

| t t | 0. Th fent
datermined by pofRTERED IAESE FIERHAT 45% 3) SProEot st vaids (TO0A) and
the equi val entgipeb8amWas HYBFSIHIBAWRS (97717 @ 0. POMICEnE! §&diliRd8uiphate
5 (37.90g; 0.27 mol).

Table |

Elemental anaiysis Theoretical Resuit

C =25.14% C=25.10%

H=4.92% H=4.85%

N =4.88% N=470%
Glucosamine 100.2%
cr 99.8%
S04 100.5%
Optical rotation [0]°0 =+52.6

The glucosamine content was determined by potentiometric titration
with NaOH (0.1 N) and by determining the equivalent point with a glass
electrode. '

10 The content of CI" was determined by potentiometric titration with
silver nitrate (0.05 N) and the equivalent point was determined with an
Ag/AgC| electrode.

The SO+ content was determined by ionic chromatography using a

DIONEX™ AG-9 analytical column with conductimetric detection and
15  external standardization.

The optical rotation was determined according to Ph. Eur. IV Ed. Par.
(2.2.7) 2002, using a 1 dm polarimeter tube after an equilibration time of
3 hours at room temperature (¢ = 10% in water).

EXAMPLE 2
20 First recycling of the mother liquors

Water (8.45 ml), glucosamine hydrochloride (88.54 g; 0.41 mol) and

sodium sulphate (31.59 g; 0.22 mol) were added to the mother liquors




The S042- content was determ ned by ionic chromatography us ? ﬁ&g\IEXTM
AG 9 anal ytircal columm with conductinetric detection and 1 &1 g '
st andar di @& é33sgofhe optical rotation was determ ned accor gefgpbe12he | Eur
IV BEd. Par. (2.2.7) 2002, using a 1 dm pol arinmeter tube after ‘an
equilibration time of 3 hours at roomtenperature (¢ = 10%in water).
EXAMPLE 2 20 First recycling of the nother liquors Water (8.45 nl), '

gf ucosam ne hydrochloride (88.54 g; 0.41 gvol) and sodium sul phate (31.59
g; 0.22 nol) were added to the nother liquors 0 8 MAR 2005 WO 03/ 055897
PCT/ EPO2/ 13570 . __ obt ai ned from Exanple 1, and the pr ocess was performnmed

as descri bed 7 1% t retical
yield) of the Sﬁtﬁégggrﬁ"ﬁkxé nghééﬁ%tpdﬁ}% t‘g%&’&%’}“@@ %&'H?ﬁon wer e
5 obtai neld in mExfampm of ha whi te crystalline pOV\der whi chl, O]Ic’l anal ysi s,
gave results sim| rtotos Tah e, | . i ned yie or, the two
preparations, caftifa Eingn ﬁf; H@ 1J@f o} ?of orglicdleyield) R égeof
gl ucosan ne usegliddiahiife t Wmp eaﬁea&ew dﬁﬁ%bb?@eééht'f%fﬁr@ﬁ;@ﬁ wepgd 2 was
85.4% 10 EXAMPLE 3 Second rec cl In%@e o e not he uors Water (8.45 m),
4

gl ucosani ned hy @PtiRedin de (f%nszi Wi ﬁ@ﬂl)neaﬁawdgwhnh AN pﬁaty@:q 31.59
g; 0.22 nol) V\?%@ec’? deg %Jﬂ."gapgjescn befd-ﬂ-élggqrs obt ai ned from Exanple 2, and

t he process waS perfornme in Exanple 2. After drying,
117.2 g (75. 8% offhehmmivieedefie!ddor ;heeﬂw:t) pm‘paraieonglaalmsamdrw ﬂ:mntpmmsd

ne o 19 oG, MR MBS SPLRIbe 6o AL Rt
preparations described in Examples 1 and 2 was 85.4%.
10 EXAMPLE 3
Second recycling of the mother liquors
Water (8.45 ml), glucosamine hydrochioride (88.54 g; 0.41 mol) and
sadium sulphate (31.59 g; 0.22 mol) were added to the mother liquors

obtained from Example 2, and the process was performed as described
15  in'Example 2. .

After drying, 117.2g (75.8% of the theoretical yield) of the
glucosamine compound according to the present invention were
obtained in the form of a white crystalline powder which, on analysis,
gave results similar to those of Table 1. o

20 The combined yield for the three preparations, calculated on the
basis of the total number of moles of glucosamine used in the three

preparations descrived in Examples 1, 2 and 3, was 89.6%.



gave results simlar to those of Table I. 20 The conbi ned vyi re;ql)g Hg\P é&r:be
.three preparations, calculated on the basis of the total nu ) Bes
of gl ucosw@icmesissed in the three preparations described i pcExpopi®ese 1, 2
and 3, was 89.6% 0 8 MAR 2005 WD 03/ 055897 PCT/ EP02/ 13570 9 CLAIMS 1. A
met hod for preparing a conpound conprising protonated glucosamne and C ",
Na-" and S042- ions in the ratio indicated in the followng formula: 5
[ @ UNH3+] 2. 2Na+SO42-2C1- A the nethod b8i-ng carried out by: (a) placing
gl ucosam ne hydrochl oride and a stoichionetric excess of sodium sul phate
in water, (b) heating the m xture obtained in the preceding step (a), 10
(c) cooling the mxture, and (d) recoGuAmmBthe solid present in the said
“cooled mxture by filtration. 2. A method according to Claim 1,
characteri zed 1-n"An&ethod &repreagring f Ao MOOIRPUNG 1CaTMprising s peptaratad phat e

(s used per ol e fcodgbleRrer U8 EXRSI REHE indraid, ABIGRG SR O 00 10

“Claim 2, characteTize in step of sodium'sulphate is
used per nol e of fgllowgdermela: hydr ochl oride. 4. A nethod according to any

one of thegpreceding d ains |t . +charagheri zeg in that the anount of
wat er usedsi n step (a) range ’”@an]??é%t ‘QSgéﬁ p nol e of gl ucosam ne

hydrochl oride. . the rdethiet ibethgcamiedi g Byo C ai m 4, characterized in that
e o o ccnb e od Byasaaiog hoEbsilide Shah SRGHIanGF rogh or! de.
of sodium sulphate in water,
(b) heating the mixture obtained in the preceding step (a),
10 (c) cooling the mixture, and
(d) recovering the solid present in the said cooled mixture by
filtration. : |
-+ 2. A methad according to Claim 1, characterized in that, in step (a),
: from 0.8 to 1mol of sodium suiphate is used per mole of
15 glucosamine hydrochloride. )
3. A method according to Claim 2, éﬁ:lracterized in that, in step (a),
s 0.89mol of sodium sulphate is used per mole of glucosamine
hydrochioride.
4. A method according to any one of the preceding Claims 1 to 3,
20 characterized in that the amount of water used in step (a) ranges
from 180 to 230 ml per mole of glucosamine hydrochioride.
5. A method according to Claim 4, characterized in that the amount of
water is about 200 ml per mole of glucosamine hydrochioride.
6. A method according to any one of Claims 1 to 5, characterized in
25 that, in step (b), the mixture is heated to a temperature of from 35°C
to 55°C.
7. A method according to Claim 6, characterized in that the mixture is
heated to a temperature of from 40°C to 45°C.



in step (b), the mxture is heated to a tenper afj 8 rmgtzd;gom%c
A nethod according to Caim®6, characterized In ¥
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17:53:42 -10 8. A nethod according to any one of the preceding Clains 1 to

7, characterized in that, in step (b), the heating is continued for a

period of from15 mnutes to 5 hours. 9. A nmethod according to C aim 8,
characterized In that the heating is 5.continued for a period of from2.5

to 3.5 hours. 10. A nethod according to any-one of the preceding ains 1

to 9, characterized in that, in step (c)10the m xture is cooled to a
tenperature of fromOC to 33C. 11. A nethod according to-C ai m 10,
characterized in that the mxture is 10 cooled to about 30C. 12. A nethod

according to any 8neAdrethhd q&&@dbdimgar'@ aer®f ﬂadj:reced?ngr@aw iu@dyj n that,
13, “A et ot accor di g s 2B h8L'SH <t (B, 90 B e st e BB ng s
15 continued for a F%‘?”PQ& e {5gpingites te § feuss.hour s.
9. A method according to Claim 8, characterizad in that the heating is
5 continued for a period of from 2.5 to 3.5 hours.
10. A method according to any one of the preceding Clalms 1 to 8,
" characterized in that, in step {c), the mixture is cooled to a
temperature of from 0°C to 33°C.
11. A method according to-Claim 10, characterized in that the mixture is
10 cooled to about 30°C.
12. A methed according to any one of the preceding Claims 1-11,
characterized in that, in step (c}), the cooling is continued for a
period of from'1 10 5 hours.
13. A method according to Claim 12, characterized In that the cooling is
15 continued for a period of from 2.5 to 3.5 haours.




