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sal torganic and mineral basés have been investigated. .
Some NSAIDs form, relatively easily, basic addition salts having a
20  solubility in water that is suitable for them to be incorporated in
pharmaceutical forms for topical use, for instance gels, creams,
pomades, eyedrops, mouthwashes, vaginal rinses and the like.
On the other hand, for other NSAIDs, the solubility in water of the
basic addition salts is insufficient to prepare pharmaceutical forms for
25 topical use without resorting to the use of solubilizing agents such as
alcohols, surfactants and the like.
One of these NSAIDs is diclofenac (2-(2,6-
dichloroanilino)phenylacetic acid). As is known in the literature, the only
diclofenac salt endowed with sufficient water solubility to prepare

30 pharmaceutical forms for topical use is the choline salt
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However, this salt has the typical drawbacks of
w@ehboiiore17 characteri zed by an unpl easant odourP@rEP2004/001412
taste. These organoleptic properties are thus
particularly negative in the case of pharnmaceutical
fornms for the topical treatnent of diseases of the 5
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the therapeutic activity of which is proportionately
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e FaeA e PR SHARIR, SR se€ilia 16 hicalATRHbERRs o

i nf echolimes cinaracmrnzedsbguant uhpleaua@h @lour 18nd taste. These
oper atl ons. .l n bot {I}}cases

ant i S9N PLRYG: BiRpe eésa@Fﬁeﬁ'Pus Rag"g“”ﬁ@ééhegép‘ﬁet'@ the case of

adni pln@ﬁneao@mdalamcwnlmacberthél ARt tréSmdrit epPRMIEsBsObf the
%goph%& ctic purposes. To this end, a pharnmaceuti cal

afysiehl CAVY: c SHCh; rﬁﬁwg”@U”&W?fﬁ‘%‘at ABA Gbraye the

di ff
L RN, ARy e 8 e e

ant i R8¢ neponipctayiéntha macosae.al so sufficiently
wat er - ﬁ‘i’é H{%to%nomoﬁa? ﬁ%h%& Wfa%a@ﬁ%@freg%eﬂt@ suttained

trivia WO cofmpoun

addi ¢ encerophaieinoy ﬁ:)laetermlboxvfenmns on@ale phmseqo@rhtem Sairglcal
have opt,inum, ectra, are

s nsaacial So5nn P08 MR SR 4tonhkSaBrent,

t hat lsameceﬁsab,lr ¢o Qufinistereand tarfiacnal beent feu 'Werbbé&tlc or

the cet i di ni um (1- hexadecyl pyridiniunm salt

di cl Brfoé%é{@‘ h‘é?ufﬂ?e?é characteristics. Even nore

sur pri vb ngsy enidt d“%a%ﬁ@euﬁ&én%ﬁhat]ort fb‘pﬁ:a?"’\]g]ste c®nffibing a

sufficiently solu i n water
pr eseqpbingtioneleiwo idiffeyapl cempeends: gi hasic addition salt of an

15‘5OI U 5AMs/ %?&P%S%Qﬁlggﬁfd Y at%f 1sBRYF %g;a gfit g&?ﬁ’acﬁﬂ?@ agent

nd To Thcorpora e anou
pr opﬂaat 6 dlso pafftdendlyavaier-salbbs tshgakiise brepehfed However, it is

o o0 8Bk PREATR SR SR e Tutun iSRG o HESin o
exci gh@mnsentioned physicochemical properties, also have optimum
activity spectra, are mutually compatible and give pharmaceutical forms
20 that are stable over time.
It has now been found that the cetylpyridinium (1-
hexadecylpyridinium) salt of diclofenac has these characteristics.
Even more surprisingly, it has been found that this salt is not
sufficiently soluble in water but that, in the presence of water, it swells
25 to give solutions/suspensions of gelatinous consistency that tend to
incorporate appreciable amounts of air. This property is particularly
advantageous in the preparation of pharmaceutical forms for topical
use, since it is not necessary to add viscosifying excipients.
In addition, this salt is relatively palatable.



In addition, this salt is relatively pal atable. WO

2004/ 072017 PCT/ EP2004/ 001412 3 This salt is a stable
w@eooshZohT ne solid with a sharp nelting point PCI/EP2004/001412

(52-55C). Its stability in the presence of water is

virtually infinite and, consequently, sufficient for

phar maceutical use. 5 In one aspect, the present

invention thus relates to the gcetyl pyridiniumsalt of

di cl ofenac, of fornmula (1) C (CH)-CH3 14 (1) In

anot her aspect, the present i nvention rel ates, rather,
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In another aspect, the present invention relates, rather, to a method
that comprises the preparation of the cetylpyridinium salt of diclofenac
10  (I) according to the following scheme:

cl
+
N N \N/\ -
=
Cl
coo " x*
(m (1
() +XY
in which

X'is H or a mineral or organic cation, and
15 Y is OH or halogen,
in a suitable solvent, and separation of the salt (I) thus obtained via
conventional techniques.
Examples of preferred cations are the alkali metals.
In a first preferred embodiment, the sodium salt of diclofenac is
20 reacted with cetylpyridinium chloride.



20 reacted with cetyl pyridiniumchloride. WO

2004/ 072017 PCT/ EP2004/ 001412 4 In a second preferred
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cetyl pyridi ni um hydroxi de. The preferred solvent is

wat er. Exanpl es of other suitable solvents are

al i phati c hydrocarbons, aromatic hydrocarbons, ketones

and low 5 nolecular weight hajjohydrocarbons.

Preferably, the | ow nol ecul ar wei ght aliphatic

hal ohydrocar bon contains from1l to 3 carbon atons.
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present invention are prepared in the form of suitable dosage forms.
Examples of suitable dosage forms are tablets, capsules, coated
20 tablets, granules, solutions and syrups for oral administration; creams,
gels, ointments, pomades, medicated toothpastes, medicated plasters,
eyedrops, mouthwashes and vaginal rinses for topical administration;
suppositories  for rectal administration, sterile solutions for
administration by injection, and aerosols.
25 The dosage forms for topical administration are preferred.

The dosage forms may also contain other conventional ingredients
that are well known in the art, for instance: preserving agents,
stabilizers, buffers, salts for regulating the osmotic pressure,
sweeteners, emulsifiers, colorants, flavourings and the like.

30 Pharmaceutical forms in the form of solutions or suspensions of



sweeteners, enulsifiers, colorants, flavourings and

the |ike. 30 Pharmaceutical fornms in the form of
w@olwpTons or suspensi ons of WO 2004/ 072017 5 PCT/EP2004/001412

PCT/ EP2004/ 001412 gel ati nous consi stency are

particularly preferred. These may be readily prepared

by sinple addition of water. Typically, the wei ght

ratio between the, salt of the present invention and

water ranges from1:1 to 1:15° Advantageously,

preserving agents and fl avourings may al so be 5 added.
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However, the optimum amount may be determined by a person

20  skilled in the art easily and routinely on the basis of the known activities
of diclofenac and of cetylpyridinium as a function of the therapy.

The dosage forms of the pharmaceutical composition of the present
invention may be prepared according to techniques that are well known
to pharmaceutical chemists, which include mixing, granulation,

25 compression, dissolution, sterilization and the like.

Advantageously, the pharmaceutical composition of the present
invention may be used in traumatology, phlebology, odontostomatology,
laryngology, otology, rhinology, ophthalmology, urology, gynaecology,
proctology, dermatology and the like.



i nvention may be used in traumatol ogy, phlebol ogy,
odont ost omat ol ogy, | aryngol ogy, otol ogy, rhinology,
w@piwlzdonpl ogy, urol ogy, gynaecol ogy, proct ol BgyEP2004/001412
dermat ol ogy and the Iike. WO 2004/072017

PCT/ EP2004/ 001412 6 The exanples that follow serve to
illustrate the invention without, however, limting

it. EXAMPLE 1 Preparation of _the cetylpyrldlnlun1salt

of diclofenac (Method A) 5 A sol ution, preheated to
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ot R T8, P svERarR P dtefiots TiBey VshdnRarne oiy
wer getiglaet @i ggewatsesomiméd $lyi triturajoratfroroavld isopropyl ether

(25 mL) to give a crystalline white solid with a melting point of 52-55°C.
H.O (K.F.); 3.1%: 'H-NMR (CDCls) & 0.88 (t, 3H, J = 6.4 Hz), 1.10-

1.40 (m, 26H), 1.79-1.97 (m, 2H), 3.05 (s, 2H, H-0), 3.66 (s, 2H), 4.69

20 (t, 2H, J=7.2 Hz), 6.44 (d, 1H, J = 7.4 Hz), 6.74-7.01 (m, 3H), 7.18 (d,
1H, J=6.2 Hz), 7.29 (d, 2H, J =9.0 Hz), 7.78-7.87 (m, 2H), 8.12-8.22

(m, 1H), 8.96 (d, 2H, J = 5.6 Hz), 9.62 (bs, 1H).
EXAMPLE 2
Preparation of the cetylpyridinium salt of diclofenac (Method B)

25 Sodium diclofenac (3.18 g; 10 mmol) and cetylpyridinium chloride
(3.40g; 10 mmol) were reacted together with stirring at room
temperature in methylene chloride (40 mL) until the exchange reaction
was substantially complete (about 30 minutes).

After removing the sodium chloride formed by filtration under reduced

30 pressure, the organic solution was washed with water (5 mL). The water



tenperature in nethylene chloride (40 nL) until the

exchange reaction was substantially conpl ete (about
waomioTetes) . After renoving the sodi um chl ori BET/EPronEah1412

by filtration under reduced 30 pressure, the organic

solution was washed with water (5 nL). The water WO

2004/ 072017 PCT/ EP2004/ 001412 7 was separated fromthe

emul sion and the organic phaseywas dried over

anhydr ous sodi um sul phate. 5The sol vent was renoved

and the residue was taken up in isopropyl ether and
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char act BP el Wegeia B F07 bt FEn GAE dakeTh BB igaREoRY
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Cetyl p){_hl di n| um salt of diclofenac :1.00 Purified

wat er TASGPlg FER%WU‘E”@e%’!ﬁlwﬁ'&%t%hysfdﬂrahqrbﬁnﬁ@krieﬂlgunder

the eoiiReyi drbduBel ow was prepared according to
conventional techniques: Cetyl pyridiniumsalt of

d| cl of Anakhit®. goliy wpki thus : obtalnay SEad gin brenz &-85°C  with

5 B SciRRBbH Alarkd@nopd .agggca%gg@&%ﬁq%ggnﬁg b Exalible 1

toot hpast e 25A toot hpast e ngL%_j Be conposition bel ow
s prepar ed accor d@ecf/suspenswn for topical use

Cetylpyridinium salt of diclofenac :1.00¢g
Purified water " :4.00 g
EXAMPLE 4
Mouthwash
15 A solution having the composition below was prepared according to

conventional techniques:

Cetylpyridinium salt of diclofenac :0.20 ¢

Xylitol :10.0¢g

Sodium benzoate :1.00g

20  Natural flavourings :0.30¢g

Colorant E114 :0.20¢g

Purified water gs :100 g
EXAMPLE 5

Medicated toothpaste

25 A toothpaste having the composition below was prepared according
to conventional techniques:

Cetylpyridinium salt of diclofenac :0.10¢g
Xylitol :5.004¢g
Sodium monofluoroborate :0.15¢

30 Natural flavourings :045¢



to conventional techniques: Cetylpyridiniumsalt of
dicl ofenac :0.10 g Xylitol 5.00 g Sodi um
woreowe0r200T oborate : 0.15 g 30Natural flavouri ngBOI/BB2094/001412
WD 2004/ 072017 PCT/ EP2004/ 001412 8 Sodi um | auryl
sul phate : 0.10 g Xanthan gum: 10.0 g Col orant E131
0.20 g Purified water gs : 100 g 5EXAMPLE 6 G ngi va
gel A gel having the conpositign bel ow was prepared
according to conventional techniques: -
Cetyl pyridiniumsalt of diclofenac :1.00 g 10Kat honTM

:0.65 g Disodiu DTA :0.10 g Pol yet hoxyl at ed
hydré@g'h’m Még}pg\a}—%i | :6.00 g Pol oxaner TM 407 : 9909
g Pokys®aBajuen: 6. 00 g 15Sodi um chloride :0.50 g : 10,0 g
Sterile purified water gs : 100 g EXAVPLE 7

Pr oct8l%dtdal 3Shomade A ponmde having the conpositP&EP 9

bel op,MAsy Rlaghajsed according to 20conventi onal - 1
t echni ques: Cetyl pyridiniumsalt of diclofenac :0. 506)%

Benzocaine :1.00 g Liquid pXANRLERG: 3. 00 g
Gingival gel
A gel having the composition below was prepared according to
conventional techniques: -

Cetylpyridinium salt of diclofenac :1.00 9
10  Kathon™ . :065¢g
Disodium EDTA :0.10g
Polyethoxylated hydrogenated castor oil :6.00g
Poloxamer™ 407 :22.0¢
Polysorbate :6.009g
15  Sodium chloride :0.50¢g
Sterile purified water gs :100g
EXAMPLE 7

Proctological pomade

A pomade having the composition below was prepared according to
20  conventional techniques:

Cetylpyridinium salt of diclofenac :050¢g
Benzocaine :1.00¢g
Liquid paraffin :3.00 ¢
Polyethylene glycol (mixture) :50.09
25  White petroleum jelly :10.0¢g
Propylene glycol :10.0g
Talc ' :5.009g
Sterile purified water gs :100 g

30



Pol yet hyl ene gl ycol (m xture) :50.0 g 25Wite
petroleumjelly :10.0 g Propylene glycol :10.0 g Talc
WO 200007915t erile purified water gs : 100 g 30 VE¥LT/EP2004/001412
2004/ 072017 PCT/ EP2004/ 001412 9 CLAIMS 1.
Cetyl pyridiniumsalt of diclofenac, of fornula (1) Cl1
N\(CH2)-CH3 14 coo (lI) 5 2. Cetylpyridiniumsalt of
di cl of enac-- *(1) according togdaim1, characterized
inthat it nelts at 52-55C. 3. Method conprising the
preparation of the cetyl pyridiniumsalt of diclofenac
(I') according to the foll ow enme: ci ON(CH2)- CH3
14 coo X+ (11) (1) 10 (IMW%Q in which Xis H or

a m ner@étyipyridinganisaltedtdicioienaodof fbemila ) OH or
hal ogen, in a suitable solvent, and separation of the
salt (1) thus ob(t:Iai ned vi a

4
=
Ci
COO -
()

5 2. Cetylpyridinium salt of diclofenac™(l) according to Claim 1,
characterized in that it melts at 52-55°C.
3. Method comprising the preparation of the cetylpyridinium salt of

diclofenac (1) according to the following scheme:
Ct

4
N .
G - [T —
_ 14
cl
coo " x+
(1 1y
10
0y +XY
in which

X is H or a mineral or organic cation, and
15 Y is OH or halogen,
in a suitable solvent, and separation of the salt (I) thus obtained via
conventional techniques.
4. Method according to Claim 3, characterized in that X is an alkali
metal.
20 5. Method according to Claim 3, characterized in that Y is Cl.
Method according to Claim 3, characterized in that the solvent is
water.



conventional techniques. 4. Method according to Claim
3, characterized in that X is an alkali netal. 20 5.
wokwhotRoarcording to Caim 3, characterized i nPCTEP20¥4/001412

is . 6. Method according to Caim3, characterized

in that the solvent is water. WD 2004/072017

PCT/ EP2004/ 001412 - 10 7. Method according to Caim

3, characterized in that the sglvent is a |ow

nol ecul ar wei ght hal ohydrocarbon. 8. Method accordi ng

to Cdaim?7, characterized in that the hal ohydrocarbon
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di cra orl\é@thﬁaneacoomlnehﬁer Jdel@ari 6, @*araa@ﬁm oé'ﬂ hdh@t the
trichl CHaq’c% @eﬂSoﬁ%@ntaﬁr‘ié ﬁBhﬁ’f P B UIRGH

Phar maceut i ca nposi tion aracteri ze% in that it
Bont%i ridethnd eacfc@mcdlnge tdosElagh ot y¢hgracierinedmisalthabf the

0. S5 98 e B LR mion

conposidhiaiteaccohidrafgrmhp @aabon9, tetrehémidey i zeidhianoethane,

;? at52E gﬁgﬁgg%tﬁg 4 di mté%%c%?oroe%an%‘ cl o r%h?orogtll')ylerlrll:'él ts

trichloropropane.

10 10. Pharmaceutical composition, characterized in that it contains an
effective dose of cetylpyridinium salt of diclofenac (I) and at least
one pharmaceutically acceptable inert ingredient.

11. Pharmaceutical composition according to Claim 9, characterized in
that the cetylpyridinium salt of diclofenac () melts at 52-55°C.



