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DESCRI PTION 5 The present invention relates to a

cetylpyridiniumsalt of an anti- inflanmatory agent

and to pharmaceutical conpositions containing it. It

i's known that many arylacetic g@nd aryl propionic acids

and basic addition salts thereof, wth

pharmaceutical ly accept abl e organic and m neral

bases ve W de application_as ngn-sterai
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systemically and t0D'c@ﬁfldo)énloﬁﬁ%oﬂfélhlﬁgw of NSAIDs is
wi dely documented. However, it is also known that

their therapeutically usef uI "act 1 Vi ty is acconpani ed

by adverse side effectsppatRistic(!y on the gastric
mucosa, above all when they are adm ni stered
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organic 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



30 pharmaceutical forns for topical use is the choline

salt WD 2004/072017 PCT/ EP2004/001412 -2 (EP-A-0 521
w@2By/o7ddowever, this salt has the typical draw@kB2004/001412

chol i ne, characterized by an unpl easant odour and

taste. These organoleptic properties are thus

particularly negative in the case of pharnaceutica

forms for the topical treatnmeny of diseases of the 5

oropharyngeal cavity, such as nout hwashes and sprays,

the therapeutic activity of which is proportionately
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abovementioned 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.



use, since it is not necessary to add viscosifying

excipients. In addition, this salt is relatively
w@adoanzole. WO 2004/ 072017 PCT/ EP2004/ 001412 PQGI/EP1084/001412

salt is a stable crystalline solid wth a sharp

melting point (52-55C). Its stability in the presence

of water is virtually infinite and, consequently,

sufficient for pharmaceutical gise. 5 In one aspect,

the present invention thus relates to the

cetylpyridiniumsalt of diclofenac, of formula (1) C

" NG, 1690 S, LDAIRSRUTTIEF' e SRETROL o

t he (Eeéjfdcatl on. of the cetyl pyr| d| n| um sal t of

di cl of ( cor di n f ol ] owi ng . schepe:
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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.



WO 2004/ 072017 PCT/ EP2004/ 001412 -4 In a second
preferred enbodi nent, diclofenac acid (X =H) is

WO e@sHzEd17 wi t h cetyl pyridi ni um hydroxi de. The peEERI0€M1412
solvent is water. Exanples of other suitable solvents
are aliphatic hydrocarbons, aromatic hydrocarbons,
ketones and | ow 5 nol ecul ar wei ght hal ohydrocar bons.
Preferably, the I ow nolecul ar. yei ght aliphatic
hal ohydrocarbon contains from1l to 3 carbon atons.
Even nore preferably, it is selected fromthe group

totr acth bR BEREs shfieliostt, dleRhAs EERLAEE I reacted
t et raithicetygtriidiiem hykokitechl or oet hyl ene and

trichloropropane. The salt (1) _of the invention thus
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a further aspec t he présent invention relates
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agenihgrediettabi | i zers, buffers, salts for regul ating

the oslgmfler%ber,e Seur]a)‘?farmaceutically acceptable compositions of the
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  PCT/EP2004/001412

PCT/ EP2004/ 001412 -5 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,
wo@pivthzonpl ogy, urol ogy, gynaecol ogy, proct ol POFEP2004/001412
dermat ol ogy and the Iike. WO 2004/072017

PCT/ EP2004/ 001412 -6 The exanples that foll ow serve
toillustrate the invention w thout, however,

limting it. EXAMPLE 1 Prepargion of the
cetylpyridiniumsalt of diclofenac (Method A) 5 A
solution, preheated to 60C, of cetyl pyridinium

chl ori-de nonohydr.at.e, (,5.35 g; ,14.94 nno I N ter .
(60", R DR A sl Serde o LSBT e, il B RGtnout,
sodinung,iee,lmﬁiqngq_(s. 0 g; 15.72 mmol) in water (50

m), with stirring at 60C._- . After stirring at 60C

for 3 hours, the soluti on B¥AMEEEI Bd. Two 10 phases

formed. phe ARWeSt sl okt NS s &0 bt 8&ltEna iaél‘ﬁo

agueous ase WasS extracted w I ChTOr OMET Ne _
L) . The solutipnphaseheriedt dkenbQiif,i rofdi eslylpyodimiuranechloride

20 |t ' h ' f !
bhadorel R, (8590, 14, SRR BRld? JodmELATHEGHY added
wer elropwisierted; solutied obsediuantigdfenes: (516 gs d8i7@mmol) in water

sul 3%}@3)?8@5%‘%8”%58%0 dryness under vacuum The

oi | s solidified by trituration-

fromt Cﬂliﬂed Eseipgoay leceChiyr 3 (Réursl-thd Gollitigh &vas cooled. Two
crysta

RISy S thad b e R RSl e poveors
3H, chasebvds Eitractdd 1idth éicmgrdrﬁéth%ﬁ@)(m%%)?' 1.97 (m

2H), 3.05 (s, 2H, H20), 3.66 (s, 2H), 4.69 20 (t, 2H
J = 7.%6@5&{ plsaspweg takenup i dichigfomgjharg (240 mLprepuiing in
3H) ,1hd - - = i - = 9.0

re) 1 <7Reipn in uecle i, phicupS i os o

2H, J Ehes.t@oHpygardc ephadss, werel) coraiinedl RirfecPrayesr anhyshious

5L BGR BB Bt o hhghS gk RGN, B cy
cet yepiiued{88 TG shdsosoktfied by trituration from cold 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



(3.40 g; 10 mml) were reacted together with stirring

at room tenperature in nethylene chloride (40 nl)
wa@pioklo720he exchange reaction was substanti al | BCT/EP2004/001412

conpl ete (about 30 m nutes). After renoving the sodium

chloride formed by filtration under reduced 30

pressure, the organic solution was washed with water

(5 nL). The water WO 2004/ 0720%7. PCT/ EP2004/ 001412 -

7 was separated fromthe enul sion and the organic

phase was dried over anhydrous sodi um sul phate. The

sol v . en_up in.
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|dent| those reported in Exanp EXAVMPLE 3

0 Gel % gasisiﬁsqreﬁwtofprmésuw C@ulé,@t@ébylfﬂiyatm Anddriedl ender

of dicdRbanaessurd: 00 Purified water : 4.00 g
EXAMPLE 4 Mout hwash 15 A sol ution havi ng t he

conposit i Whithebold waes prtleyar ebtaimasbr (.4g);t on.p. 52-55°C  with

i o) SHeERopl 3 RRaAEGSaq BbN IR b Hd Rk R Exommie
: 1.00 g 20 Natural fl avouEXAPLEB. 30 g Col orant El
1104 + 0.20 g Purifi %ﬁjel)/\%spengon for]’toplc%IuEXANPLE °

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¢



Medi cat ed t oot hpaste 25 A toothpaste having the

conposi tion bel ow was prepared according to
w@eoweroional techni ques: Cetyl pyridi ni um sal t PGI/EP2004/001412

diclofenac : 0.10 g Xylitol 5.00 g Sodium

nonof | uoroborate : 0.15 g 30 Natural flavourings 0.45

g WD 2004/ 072017 PCT/ EP2004/ 001412 -8 Sodi um | auryl

sul phate : 0.10 g Xanthan gung:_lo.o g Colorant E131

: 0.20 g Purified water gs : 100 g 5 EXAMPLE 6

G ngival gel A gel having the conposition bel ow was

prepared accordi 0 conventional techniques:
Cet yéBg'ijf iqdrﬁugjg]a{’eof diclofenac : 1.00 g 10 0109
Kat hgaditMan Jur§S- 9 Di sodi um EDTA : 0.10 g :10.0 g
Pol yet hoxyl at ed hydrogenated castor oil : 6.00 g
Pol o%8IPERMNEWDY : "22.0 g Pol ysorbate : 6.00 g 150.20g
Sodi gtigdd %lé}%‘? 0.50 g Sterile purified water 9800 g
100 g EXAMPLE 7 Proctol ogi cal ponade A ponade havi ng
tthe conposition bel ow was Hidg6according to 20
conventi onal techni ques: . yl.pyry di ni um sal t of
di cl ofenac : 0.50 g O&‘i,){ e e“j

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



Benzocaine : 1.00 g Liquid paraffin : 3.00 g

Pol yet hyl ene glycol (mxture) : 50.0 g 25 Wite
w@ednor®um jelly : 10.0 g Propyl ene glycol : ROI/8P2P04/001412

Talc : 5.00 g Sterile purified water gs : 100 g 30

WD 2004/ 072017 PCT/ EP2004/ 001412 -9 CLAIMS 1.

Cetyl pyridiniumsalt of diclofenac, of formula (1)

H OCH2_CH3 coo (1) 5 2. Cetyypyridiniumsalt of

di cl ofenac-- (1) according to Claim1l1, characterized

inthat it nelts at 52-55C. 3. Method -conprising the

preparation of the cetyl pyr n&'gﬁ salt of diclofenac
(1) accordlngtothefollovvl ene: Cl H

[O(CHZ)QéﬂyllﬂrrleMn%@Q oftlidibiiehat) &f formdid () ) + XY in
which X is or a mneral or organic cation, and 15 Y
is OH or haI ogen, in a suitable solvent, and
separation of the salt (1) thus obtai ned via

\;/\
| (CHp)—CH
2

(0
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:
Ci

+
/\ -
+ | SNT NCHy-CH, | YT —
Cl P> 14

(1 1y

r=z

10
0 +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. WO 2004/072017

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

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

cont,ali raml tq 3 .carbon_atons. . 5. 9., . ho .
ocd avgned Aseaiding 1S Liahar PR BisteTZa Rdbat e solvent is a
hal ohyd@mﬁcﬁlb@marWesgeitﬁ@t&@/dfcsmme group conprising

de, chloroform_carbon tetrachl oride

thyl ene chlori
di cra orl\é@thﬁaneacoomlnehﬁer de@¥ane’, t@waewﬂé%eﬂﬁaﬁbat
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,
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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.



