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of the Invention The present invention relates to an
anor phous form of am odi pi ne cansyl ate which has a
hi gh solubility and good storage stability, a nmet hod
for preparing sane and a conp03|t|on for ora
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useful for treating cardiovascular disease such as angina pectoris, hypertension

and congestive cardioplegia.

Amlodipine in the form of a free base is useful for pharmaceutical use,
but it shows low stability. Therefore, it is preferably administrated in the
form of a salt of a pharmaceutically acceptable acid.

Korean Patent Publication No. 1995-6710 suggests that a
pharmaceutically acceptable salt must meet four physicochemical
requirements: high solubility, good stability, non-hygroscopicity and
processibility for tablet formulation.

Korean Patent Publication No. 1995-7228 discloses that amlodipine
benzenesulfonate (hereinafter, “amlodipine besylate”) shows suitable
properties for pharmaceutical formulation including high solubility and good
stability.

The present inventors have also suggested in WO 02/079158 Al that a

crystalline amlodipine camsylate is pharmaceutically stable.
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solubility than 5 conventional am odipine salts. In
accordance with one aspect of_fhe present invention,
there is provided a nethod fof preparing anorphous
anl odi pi ne canmsyl ate by dissolving crystalline
aSuminaryefdsheduventionn an organi c sol vent and
renoving the solvent fromthe resulting solution. 10
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cansylate is substantially anorphous and

Brief Description of the Drawings

The above and other objects and features of the present invention will
become apparent from the following description of the invention taken in
conjunction with the following accompanying drawings, which respectively
show:

FIG. 1: an X-ray diffraction scan of crystalline amlodipine camsylate;

FIG. 2: an X-ray diffraction scan of the inventive amorphous amlo-
dipine camsylate;

FIG. 3: a differential scanning calorimetry (DSC) scan of crystalline
amlodipine camsylate; and

FIG. 4: a differential scanning calorimetry (DSC) scan of the inventive

amorphous amlodipine camsylate.

Detailed Description of the Invention

The inventive amlodipine camsylate is substantially amorphous and
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cansyl ate can be prepared by dissolving a crystalline
form of anl odi pi ne cansyl ate |§ an organi c sol vent and
5 renoving the solvent fromthe resulting solution to
obtain an anmor phous form of ani odi pi ne cansyl ate.
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or ‘air nay be used as a drying gas.
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may be dependent on the boiling point of the solvent used. For example, the
inflow temperature may range 50 to 140°C, preferably 60 to 125°C and the
outflow temperature may range 45 to 100°C, preferably 50 to 80C. By
employing appropriate spray drying conditions, a product having a uniform
particle size may be formed.

In spray or roller drying, a solvent having a boiling point (b.p.) lower
than the coagulation point of the inventive product is preferably used. When
the drying is carried out under an atmospheric pressure, a solvent having b.p. of
80°C or less may be preferably used. If the drying is carried out under a
reduced pressure, a solvent having b.p. higher than 80°C may be used.

In solvent precipitation, crystalline amlodipine camsylate may be
dissolved in a suitable organic solvent followed by adding a nonpolar solvent
in a suitable amount thereto to induce precipitation of the inventive product.
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precipitation, crystalline am odipine cansylate nmay be
di ssolved in a suitable organlg sol vent foll owed by
addi ng a nonpol ar solvent in a suitable anount
thereto to induce precipitation of the inventive

prAgueferredmeqmiansdisent pet mﬁm)m&mmm@n inglyde ethers such as
" isriaerCeter Y bl RRkalBint Sugthl BeRbuR b idfiene.  The
g o s alychietd: e i il o

E Vahe suifabfePrss ﬁ"ﬁ“ﬁe ﬂavgﬁ ? eﬁﬂT nt gpmpén§c1on 18
d| i cb)r?%ﬂéét H‘ﬁ&h? OIS 1;5&%? gﬁ%ébr; Tghte %rremplgated solid is preferably

prsebjeetedate dfaPIﬂ Irfﬁtfa@om ratledning, tos anput the) founatign @f crystals.
f :jé,ltss aig‘ ggmeil%gg g{%ﬁ ggglrtn?a 7HE [iSed &hgér%ﬁ %tﬂu‘%l&fm solutg)n

rier’ gas suchfas al
to gen PAEbg% tiibblvesnt Ipreciplttatiom mayAbs co:hracﬂg apphﬂelnto the reaction

precipitation re dt
RCRE Heedcues fes formionpt aystafinstautndGet ResO hce.

a odl |

o oor IVRANGAITE) HRbey dHinknaRbe G o ol o e tnperame

Tt ook ot A B2 7 ARG s 127
c?&ﬁ%%?lfox neg@ﬂﬁ&fé&é@&%ehﬁ used as a solvent. The

I pi he canmsyl ate used for the present
i nvent i Bhe omystaline prodipant camsylatientped dot Hee pres¢rgdnvention may

b S s bR s

conpositge p?%&@hﬁdnﬁbénﬁbﬁs Q30 nﬁrcﬁiﬁ&@t aiﬂ i amorphous amlodipine
am odi pi ne Cansyl ate sur f cta ts, % |nsrﬁ)

| nemgaiae cumposipspattHey dissarg EERRe SarlodBrige camsylate,
or c‘farftgl Watdr- 1ﬁ9&ub%‘ﬁrgz§nk herg&svV&inbitet ARIdith®s in a suitable

resu sol"uti'on resent 1nvention

f umtglamc wlomtwml mrmimmgmﬁme&ﬂlverﬁl orpdhe terpdiing selutipny

treati n rd| ascul ar dj Seqses :
i nvent | ﬁ}ﬁ-, dHY%} H)i‘l C@g@@f aﬁ%d@dé% (ne aglilarmaceutlcal
' n&hﬁﬁbﬁﬁbnaﬁ?f plReafifpcemdicakéylar aﬂmegbdmnpnsmg the inventive

excipients, carriers or diluents. The
Cc OMPOLP hqusramlodipiae SRSy HAte 2508 ACtiYR 119,&3;% %h pharmaceutlcally

acceptable excipients, carriers or diluents.

The pharmaceutical composition of the present invention may be
formulated in accordance with any of the conventional procedures. The
formulation may be in the form of a tablet, pill, powder, sachet, elixir,
suspension, emulsion, solution, syrup, aerosol, soft or hard gelatin capsule,
sterile injectable solution or sterile packaged powder.

Examples of suitable carriers, excipients and diluents are starches,
sucrose, lactose, dextrose, gelatin, sorbitol, mannitol, calcium silicate,
cellulose, methyl cellulose, microcrystalline cellulose, polyvinylpyrrolidone,
water, methylhydroxybenzoates, propylhydroxybenzoates, talc, magnesium
stearate and mineral oil. The formulations may additionally include fillers,
anti-agglutinating agents, disintegrants, glidants, wetting agents, flavoring
agents, emulsifiers, preservatives and the like. The compositions of the
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emul si on, solution, syrup, aerosol, soft or hard

gel atin capsule, sterile injectable solution or

sterile packaged powder. Exanpfes of suitable
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Example

Preparation 1: Preparation of crystalline amlodipine camsylate

12.25 g (0.03 mol) of amlodipine (Hanmi Pharm. Co. Ltd.) was dissolved in
50 m¢ of methanol, cooled to 107, and a solution of 7.8 g (0.336 mol) of
(1S)-(+)-10-camphor sulfonic acid (Aldrich) in 19.5 mé of methanol was
gradually added thereto. After the reaction mixture was stirred at room
temperature for 2 hours, the solid formed was filtered, washed with 25 ml
of methanol, and dried to obtain 16.7 g (yield: 86.8%) of the title compound

in the form of a white crystal.



thereto an effective anount of the anorphous
anm odi pi ne cansyl ate. The present invention will be
waele®enetserd in further detail with reference 2PCT/BR2004/000136
Exanpl es. However, it shoul d be understood that the
present is not restricted by the specific Exanples.
Exanpl e 25 Preparation 1: Preparation of crystalline
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120mispraying per an hour) 15 Prepar ation of

a&mﬁam odi pi ne cansyl ate conposite Exanple 2
The procedure of Example 1 was repeated except that 1.159 mg of

anhydrous silica was used together with 7.841 mg of crystalline amlodipine
camsylate to obtain dry amorphous amlodipine camsylate composite.

20
Example 3
The procedure of Example 1 was repeated except that 1.159 mg of
Tween 80 was used together with 7.841 mg of crystalline amlodipine
camsylate to obtain dry amorphous amlodipine camsylate composite.
25

Example 4
The procedure of Example 1 was repeated except that 1.159 mg of

Tween 80 and 1.000 mg of anhydrous silica were used together with 7.841 mg
of crystalline amlodipine camsylate to obtain dry amorphous amlodipine

30 camsylate composite.

Example 5
The procedure of Example 1 was repeated except that 2.159 mg of
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obtai n dry anor phous anl odi pi ne cansyl ate conposite.
20 Exanple 3 The procedure of_l;>_<an'pl e 1 was repeated
except that 1.159 ng of Tween 80 was used together
with 7.841 ng of crystalline anl odi pine cansylate to
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Tween 80, 2.000 mg of hydroxypropylmethylcellulose and 1.000 mg of

anhydrous silica were used together with 7.841 mg of crystalline amlodipine

camsylate to obtain dry amorphous amlodipine camsylate composite.

~ Example 8
The procedure of Example 1 was repeated except that 2.159 mg of

microcrystalline cellulose was used together with 7.841 mg of crystalline
amlodipine camsylate to obtain dry amorphous amlodipine camsylate

composite.

Example 9
The procedure of Example 1 was repeated except that 2.159 mg of

microcrystalline cellulose, 1.000 mg of Tween 80 and 1.000 mg of anhydrous
silica were used together with 7.841 mg of crystalline amlodipine camsylate to

obtain dry amorphous amlodipine camsylate composite.

Preparation of a tablet containing amorphous amlodipine camsylate
Example 10

7.841 mg of the dry amorphous amlodipine camsylate obtained in
Example 1, 119.159 mg of microcrystalline cellulose, 63mg of calcium
phosphate, 6 mg of sodium starch glycolate and 2 mg of magnesium stearate
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The procedure of Exanple 1 was repeated except that

2.159 ng of mcrocrystalline gellul ose was used

together with 7.841 ng of crystalline 2o aniodipine

camsyl ate to obtain dry anorphous aml odi pi ne cansyl ate
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crystal line am odi pine cansylate to obtain dry
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of at i

eSro 8&‘&1@'@% MRS réddalst exdept STyl migeof Tween
30 Exanp :ES 8 841 ny t he dryéﬁz;lgrmrphodubg am odi pfg{r?e

c&@s\yamfmltﬂnmed;ed in Exanpl e 1, 119.159 ng of
m crocrystalline cellulose, 63ng of cal cium
phosphate, 6 ng of sodium starch glycolate and 2
nﬁmﬁﬁmrmntal eEmnglem 24496 THIRadEON KRDOoiffocnsial Scanmng
) Eeresultlng m xture was then
ing a conventional tabl et

p X _‘ 2 N
maki ng (‘i‘qfé’fﬂlr‘ﬁé }étml’éﬁ é%a%ﬁsﬁat@hﬁbmriwedmrl@re ﬁratlon 1 and the
Exanpl e was repeat ed except that

f,

weBVeniheh @mwb@us Epladipiagt samsdaﬁu@tqmeg( ey xample 1 were
D & Ca [

(RS PRUL S oy S Ane Al PG, ERE RIS are shown in

OkEIE}Sleldtoléh Prepar atl on 1 and the inventive anorphous

am odi pL ne l.at e |ned )

anal yz i{o%l Land, g OF)SF g X+ 5%@3&3%52 gﬁﬁ‘é“é‘:ﬁ ?E the crystalline

r &fHl ddipRleSashieMitel dhd fleGhvedtiv® amlodipine camsylate, it can be seen
that the inventive amlodipine camsylate is amorphous.

Generally, an amorphous material has absorption peaks at low
temperature due to unstableness but as can be shown in Figs 3 and 4, the
absorption peak temperature of the inventive amorphous amlodipine camsylate
is similar to that of the crystalline amlodipine camsylate. That is, the
inventive amorphous amlodipine camsylate has a sufficient thermodynamic
stability.

Experimental Example 2: Solubility Test

An amlodipine salt preferably has a solubility in water of more than 1
mg/mé at pH 1 to 7.5, particularly at the blood pH value of 7.4.
Accordingly, the solubility and saturation pH of the inventive amorphous
amlodipine camsylates prepared in Example 1 were measured and compared
with those of amlodipine besylate (Korean Patent Publication No.
1995-7228) and crystalline amlodipine camsylate obtained in Preparation 1
(WO 02/079158 Al). The measurement was performed according to the
procedure described in the Korean Pharmacopoeia (Korean Ministry of
Health and Welfare, General principle of medical supplies, Vol. 1, Clause 29,
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SORB0R PR peRUTS ST IBUIRIEF p; HSCSEPt s SRR 31 fable, L
solubility in water of nore than 1 nlg/ni.~ at pH 1
to 7.5, particularly at the blood pH val ue of 7.4.
Accor diTedllg l the solubility and saturation pH of the
i nventive anorphous anl odi pi ne cansyl ates prepared in

' d and ; R X
=l od pi e besGs o (Kar can par SoPoBi Pl Rgiragion pH
1995y ¢@tfhe aRtloGipisd | Bbdylae an| odi pi ng.3sansylate 6.2

otrtu.l Heo—11 —epai att+or—1 GZIIUIii 0 /'\l) |ne

med3ystatbne amdgdmmt Q&Wﬁﬁlaé‘éc or di ng he _ prlocedur®?
descrip d |n i Jracopoei orean (M ni st
of Arlqg qu gﬁnﬂral__gx_umgé(gﬁe—ei—deu' 9.1
suppl i es, VoI 1, CI ause 29, WO 2004/067512
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Corrprl s shawaispd able oo i i léb hgﬂ:wﬂ% gotiye amorphous

I Mat bhe linhataggiodipine
oo st ot sty

trimsgirilaiscamder.dy i amfodintie enpakat thesameorpty
amount of am odi pine. The results are shown in Table
1. 5 Table 1 Salt Solubility (nmg/m) Saturation pH

CrEghaimenal BxhonleBnStabilityl Base 2. 35 6.2 Crystalline
an odi pl ne cansylate 1.42 6.2

A tablet or capsule ought to be stable in the solid state. Accordingly,
the time-dependent stability of the tablet obtained in Example 10 was measured
and compared with that of an amorphous amlodipine besylate tablet.
Specifically, each tablet was stored under accelerated aging conditions (a
temperature of 40 2 C and a relative humidity of 75% 5 %), and after 2 and
4 months, the remaining amount of active amlodipine was determined with a

liquid chromatography. The results are shown in Table 2.
Table 2
Test tablet Initial 2 months 4 months

Amorphous amlodipine | 100.3% 0.9% | 99.0%f 0.7% | 98.0+ 1.3%
camsylate tablet
Amorphous amlodipine | 102.7+ 1.3% | 92.7f 1.8% | -
besylate tablet




Anor phous am odi pi ne cansyl ate 6.59 6.2 As shown in

Table 1, the solubility of the inventive anorphous
w@pdoamiesine cansylate is 3 to 5 tinmes higher tPENKRR@H/000136

of crystalline am odipine |o besylate and crystalline

am odi pi ne cansyl ate at the sraLrae saturation pH.

Experinental Exanple 3: Stability Test A tablet or

capsul e ought to be stable in the solid sta
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t alll6dipincSpansylhrahblet vesstablabl et was stored under
accel erat ed aging conditions (a tenperature of 40 2 C

and a relative humdity of 755 %, and after 2 and 4
5 fmont hSWflig@ th@”i%'v@hf‘@n muﬁéerpﬁeﬂibédewﬂfﬂ @é@p@bﬂ@ovﬁw specific

det er mi ne i qui d chromat ogr aph (yi
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afh®sbdrenst the 2nventiodsUefined a8 ¥he appendedtaainahl et WO
2004/ 067512 PCT/ KR2004/ 000136 -10 As shown in Tabl e

2, anorphous anl odi pi ne besyl ate tabl et underwent
about 10% degradation during 2 nonths, while the

i nventive anorphous ani odi pi ne cansyl ate tabl et was
stable. 5 Waile the invention has been described wth
respect to the specific enbodinments, it shoutd be
recogni zed that various nodifications and changes nay
be made by those skilled in the art to the invention
which also fall within the scope of the invention as
defined as the appended cl ai nrs. WD 2004/ 067512

PCT/ KR2004/ 000136 -11- What is clainmed is:



1. A nmethod for preparing an anorphous anl odi pi ne
cansyl ate by dissolving a crystalline anl odi pi ne

W@208967t12 i n an organi c solvent and s renovi PQI/KR2004/000136
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solvent fromthe resulting solution. 2. The nethod of
claim1, wherein the organic sglvent is selected from

the group consisting of ketones, alcohols, nitriles,

ethers, esters, chlorinated sol vents and a ni xture

t WWhabis clabmed isshe net hod of claim 2, wherein the

organi c solvent is a mxture of ethanol and nethyl ene
chloride. 4. The nethod of claim1, wherein the

SQ' ventA i metlsostbvied praparinige anlﬁmmphdm&) rathpdsymmay camsylate by

&Ssﬁ iBirgoillrgtéfsgﬁ I o fo%lé[\)\:lgﬁop%pﬁglﬂ ' éat !%ﬁgo]i@p C és%gfent and
gkﬁnﬁgﬁlﬁstﬂé%ﬁeht%ﬂ% wR0ltingssoletiy.ed by spray

I ng argon, nitrogen, carbon dioxide or air as
a drying gas. 20 6. An anorphous am odi pi ne cansyl ate

par ?gﬁjhegﬁ& %?tﬁﬁ??l - #@efﬁ tHe of} arﬁb solyent is selected from

arrm conpos or treati cardi ovascul ar
dlthe e8p Amsistiny o8 iketpriese alooholsh m’sfllasﬂ abieys; meters, chlorinated

ate f cl an activ
¢ Olvents and & mixtire. B33t tive. ingredient.

3. The method of claim 2, wherein the organic solvent is a mixture of
ethanol and methylene chloride.

4, The method of claim 1, wherein the solvent is removed from the
solution by spray drying, roller drying, solvent precipitation, freeze drying or

rapid solvent evaporation.

5. The method of claim 4, wherein the solvent is removed by spray
drying using argon, nitrogen, carbon dioxide or air as a drying gas.

6. An amorphous amlodipine camsylate prepared by the method of claim
7. A pharmaceutical composition for treailing cardiovascular diseases

comprising the amorphous amlodipine camsylate of claim 6 as an active.

ingredient.



