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Abstract
Pharmaceutical compositions having analgesic activity containing
(8)-2-(6-methoxy-2-naphthy1)-propionic acid as active ingredient and -

arginine, useful for the preparation of pharmaceutical forms for

20 oral route, are described.
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PHARMACEUTICAL COMPOSITION HAVING ANALGESIC ACTIVITY

Wb 35 96 46 36 26 16 3 3 3 W 6 2 9 3 6 9% 9% 9% 9% % % B

The present invention relates to a pharmaceutical composition with
analgesic activity and, more particularly, it relates to a pharma-
ceutical composition containing (S)-2-(6-mefchoxy-2-naphthyl)pmpi-
onic acid as active ingredient, useful for the preparation of phar-

maceutical fomulations' for oral use.

(S)-2-(6-methoxy-2-naphthy1)pmp'ionic acid and its salts with phar-

10 maceutically acceptable organic or inorganic bases have been de-

15

20

25

30

scribed for the first time in US Patent No. - 3,904,682 ‘(Syntex Cor-
poration).

Bubsequently, the salts of some non-steroidal antiinflammatory drugs
(NEAIDs) with basic aminoacids have been described in US Patent No.
4,279,926 (8PA-Societd Prodotti Antibiotici 8.p.A.) to be particu-
larly useful for the preparation of injectable pharmaceutical formu-
lations because of their solubility in water gilving neutral aqueous
solutions.

8ince several vyears, (8)-2-(6-methoxy-2-naphthyl)propionic acid,
hereinafter indicated with the International Nonproprietary Name
(INN) Naproxen, is used in therapy as free acid or as a salt, espe-
cially sodium or piperazine salt, for its analgesic, antiinflamma-
tory and antipyretic properties (Merck Index, XI ed., No. 6337, page
1014),

Naproxen is orally administered at daily doses of 500-1500 ng. The
maximum plasmatic concentration is generally between 49 and 90 pug/ml
and it is reached in about two hours [Verbruggen and Moll, Nonclas-
sical oral formulations of NSAIDs, page 391 - "Therapeutic Applica-

tions of NSAIDs", edited by J.P. Famaey, Harold E. Paulus, Marcel

Dekker Inc., New York, (1992)].
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anticipate the onset of the pharmacological effect of non-steroidal
antiinflammatory drugs is highly felt, particularly in the analgesic
therapy.

US Patent No. 4,587,249 (Analgesic Associates) describes an anal-
gesic and antiinflammatory composition containing an association of
caffeine and a non-steroidal antiinflammatory drug able to increase
the analgesic and antiinflammatory effect and to anticipate its

onset.

Both caffeine and non-steroidal antiinflammatory drugs are commonly

used in analgesic therapy.

US Patent No. 4,834,966 (Zambon 8.p.A.) describes Ibuprofen water-
soluble compositions containing 33-46% by weight of Ibuprofen,
34-51% by weight of L-arginine and 9-29% by weight of sodium bicar-
bonate which allow to obtain an incbease of Ibuprofen maximum plas-
matic concentration and a remarkable anticipation of the onset time
of the analgesic effect.

The molar ratio between arginine and Ibuprofen must be from 1.1 to
1.5 while the weight ratio between sodium bicarbonate and Ibuprofen
is from 0.25 to 0.75.

We have now surprisingly found a pharmaceutical composition con-
taining Naproxen and arginine able to significantly anticipate the
onset of the analgesic effect after oral administration.

Therefore, object of the present invention is 4 pharmaceutical
composition useful for the preparation of pharmaceutical formula-
tions for oral use consisting of a mixture of Naproxen and arginine
in a molar ratio from 1:0.8 to 1:1.5 and of an optional pharmaceu-

tically compatible auxiliary basic substance in a molar ratio up to

0.7 with respect to Naproxen, so that, if dissolved in water, the
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resultant aqueous solution has a pH value from 7.5 to 9.0.

Naproxen 1s used in the mixture in the form of free acid.

Arginine is preferably L-arginine.

The molar ratio between Naproxen and arginine is preferably between
1:0.8 and 1:1.2, still more preferably it is 1:1.1. |

Bpecific examples of pharmaceutically compatible auxiliary basic
substances are inorganic bases such as sodium or potassium bicar-
bonate, sodium or potassiuin carbonate, disodium or dipotassium
phosphate, sodium phosphate (NazP0.) or potassi'vm phosphate (K3P0.)
or organic bases such as sodium or potassium citrate, sodium or
potassium tartrate, N-methylglucamine, D-glucamine or glucosamine

and mixtures thereof.

Exclusively for practical and economical reasons, sodium or potas-
sium bicarbonate is preferably used.

Preferably, the molar ratio between Naproxen and the pharmaceutical-
ly compatible auxiliary basic substance, when present, 1s comprised

from 1:0.2 to 1:0.4.

The pharmaceutical composition object of the present invention
allows to obtain a significant anticipatioh of the onset of the
analgesic effect after oral administration and it is particularly
useful for the preparation of pharmaceutical formulations for oral
use such as tablets, effervescent tablets, granulates, powders,

syrups and solutions.
The peculiar characteristic of the composition object of the present

invention is arginine.
It is worth underlining that arginine can be present also in stoi-

chiometric default with respect to the molar amount of Naproxen.

Furthermore, the pharmaceutical composition of the invention is

hydrosoluble giving aqueous solutions with a PH from 7.5 to 9.0.
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According to a further aspect of the present 1i1nvention,

there 1s provided a pharmaceutical composition,
consisting essentilally of: a) (S5)—-2-(b-methoxy-2-
naphthyl)propionic acid; L) arginine; and C) a
sufficient amount of a pharmaceutically acceptable

auxlliary base, such that sald pharmaceutical

F
v

composition, when dissolved 1n water, affords an agueous

solution having a pH of from 7.5 to 9.0; wherein: 1i)said
(S)—-2-(6—-methoxy—-Z2-naphthyl)propionic acid and sald
arginine are present 1n relative amounts such that the
molar ratio of (5)-2-(6-methoxy-Z2-naphthyl)propionic acid
to arginine 1s from 1:0.8 to 1:1.5;, and 11) said
pharmaceutically acceptable auxiliary base and said (S) -
2-(o-methoxy-Z2-naphthyl)propionic acid are present 1in
relative amounts such that the molar ratio of

pharmaceutically acceptable auxiliary base to (S)-2-(6-

methoxy-Z2-naphthyl)propionic acid 1s from 0:1 to 0.7:1.

According to a further aspect of the present invention,

there 1S provided a pharmaceutical composition,
consisting essentially of : a) (S)-2-(6-methoxy-2-
naphthyl)propionic acid; D) arginine; and C) a

'
p—

sufficient amount of a pharmaceutically acceptable

auxlliary pbase, such that sald pharmaceutical
composition, when dissolved in water, affords an agueous
solution having a pH of from 7.5 to 9.0; wherein: i) said
(S)-2-(b~methoxy-2-naphthyl)propionic acid and sald
arginine are present 1n relative amounts such that the
molar ratio of (S)-2-(6-methoxy-2-naphthyl)propionic acid

to arginine 1is from 1:1 to 1:0.8; and 1i1i) sald

pharmaceutically acceptable auxiliary base and said (S)-
2-({6-methoxy-Z2-naphthyl)propionic acid are present 1in

relative amounts such that the molar ratio of
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pharmaceutically acceptable auxiliary base to (S)-2-(6-
methoxy-2-naphthyl)propionic acid 1s up to 0.7:1.

According to a further aspect of the present 1nvention,
there 1S provided a pharmaceutical composition,
consisting essentlally of: a) (5)—-2-(6o-methoxy-2-
naphthyl)propionic acid; and b) arginine; and wherein:
sald (S)-2-{(o-methoxy-2-naphthyl)propionic acid and said

arginine are present 1n relative amounts such that the

molar ratio of (S)-2-{(6-methoxy—-2-naphthyl)propionic acid
to arginine 1s at least 1:1.5 and said arginine 1is
present 1n a sufficient molar excess over said (S)-2-(6-
methoxy-Z2-naphthyl)propionic acid such that sald
pharmaceutical composition, when dissolved 1in water,

—

affords an aqueous solution having a pH of from 7.5 to

9.0.
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It 1s clear to the' man skilled in the art that the pH value of the

aqueous solution is mainly due to the presence of arginine and,

consequently, when arginine is in a molar excess, the addition of
9 the auxiliary basic substance may not be necessary.

The choice of the optional pharmaceutically compatible auxiliary

basic substance has also the purpose of improving the characteristio

of the finished pharmaceutical formulation.

For example, the use of an 1norganic base such as sodium or potas-

10 Sium bicarbonate improves the rheological characteristics of the

mixture making it Particularly suitable for the granulation and the

compression.

1§ Dhiques,

As already underlined, the compositions object of the present inven-
tion allow to obtain a significant anticipation of the onset of the

analgesic effect with respect to formulations on the market con-

taining sodium Naproxen (example 16).

with the compositions of the present invention also when compared to
compositions containing an equivalent amount of Naproxen in the form
of arginine salt (example 17).

26 It is worth noting that the AUC (Area Under Curve) is substantially
the same in the compositions of the invention and in formulations
containing sodium Naproxen present on the market or in the formula-
tion containing only the arginine salt of Naproxen.

From a practical point of view, this means that the analgesic effect

begins in advance (generally after some minutes) and lasts longer.
30
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It i1s not yet clear the mechanism through which the compositions of
the invention give rise to such a remarkable anticipation of the
onset of the analgesic effect of Naproxen with respect to commercial
formulations of sodium Naproxen.

This result does not appear to be dependent on eitheﬁ‘partial or
total salification of Naproxen so that the dissolution step is
hastened at gastric level because it is known that the sodium salt
of Naproxen is much more soluble, and consequently allows a much
higher dissolution speed at gastric level, than the arginine salt
[A.Fini et al., Pharm. Acta Helv., 60(2), 58-62, (1985)].
Tentatively, it could be argued that arginine has an active role at
gastric level in the step of absorption of Naproxen in the form of

free acid.

On the other hand, the compositions object of the present invention

'behave differently at gastric level in comparison with compositions

containing the salt of Naproxen with arginine.

In fact, the presence of a slight excess of arginine or of small
amounts of a pharmaceutically compatible auxiliary basic substance,
according to the invention, allows to significantly increase the
percentage of dissolved active ingredient (Naproxen) in the stomach
in comparison with the gastric dissolution of the simple arginine
salt (Example 18).

For the preparation of pharmaceutical formulations such as tablets,

effervescent tablets, granulates, powders, syrups and solutions,

further excipients suitable for the pharmaceutical use such as, for

example, sweetening agents, flavoring agents, effervescent mixtures

and coloring agents, can be added to the composition object of the

present invention.

Preferably, the pharmaceutical formulations will contain an amount
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of Naproxen equal to 125, 250 or 500 mg.

The preparation of the pharmaceutical formulations is carried out

according to conventional techniques of granulation, compression and

dilution.

In order to better illustrate the present invention, without 1lim-

1ting it, the following examples are now given.
Example 1
A mixture having the following composition
Naproxen 500 g
L-Arginine 416 g
was prepared by mixing the two powders, separately sieved, in a
mixer up to homogeneity.

The aqueous solution obtained by dissolving 0.916 g of the resultant

mixture in 200 ml of water has pH=8.2.

Example 2
A mixture having the following composition

Naproxen 500 g
L-Arginine 416 8
was prepared by wet granulation and the granulate was dried in a

static oven.

Example 3

A mixture having the following composition

Naproxen 500 g
L-Arginine 302.5 g
8odium bicarbonate 73 8

was prepared by mixing the three powders, separately sieved, in a

mixer up to homogeneity.

Example 4

A mixture having the following composition
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Naproxen 500 g

L-Arginine 302.5 g

8odium bicarbonate 73 g

was prepared by wet granulation and the granulate was dried in a

static oven.

Example 5

A mixture having the following composition

Naproxen 500 g
L-Arginine 378.2 g
S8odium bicarbonate 36.5 g

Was prepared by mixing the three powders, separately sieved, in a3
mixer up to homogeneity.
Example 6

A mixture having the following composition

Naproxen 500 g
L-Arginine 378.2 g
Sodiun bicarbonate 36.5 g

was prepared by wet granulation and the granulate was dried in a

static oven.
Example 7
A'mixture having the following composition
Naproxen 500 g
L-Arginine 560 g
was prepared by mixing the two powders, separately sieved, in a
mixer up to homogeneity.
Alternatively, the mixture was granulated with water and the granu-

late was dried in a static oven.

Example 8

A mixture having the following composition
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Naproxen 500 g
L-Arginine 378.2 g
S8odiun bicarbonate - 54.7 g
was prepared by wet granulation and the granulate was dried in a
static oven.
Example 9

8accharose (1939 s)', sodium saccharin (20 g), aspartame (25 8) and
mint flavour (100 g) were added to a mixture prepared as described
in Example 1.
The resultant mixture was shared into about 1000 sachets having the
following composition (3 g in all)
Naproxen 500 mg
L-Arginine 416 mg
Baccharose 1939 mg
Sodium saccharin 20 mg
Aspartame 25 mg
Mint flavour 100 mg

_ 'Example 10
Baccharose (1939 g), sodium saccharin (20 8), aspartame (25 g) and
mint flavour (100 g) were added to a granulate prepared as described
in Example 2.
The resultant mixture was shared into about 1000 paper-aluminum-
polyethylene sachets having the following composition (3 g in all)
Naproxen 500 mg
L-Arginine 416 mg
S8accharose 1939 mg
Bodium saccharin 20 mg
Aspartame 25 Mg
Mint flavour 100 mg
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Alternatively, the mixture was shared into sachets containing 1.5 g

or 0.75 g, corresponding to 250 or 125 mg of Naproxen respectively.

Example 11

S Microcrystalline cellulose (116 g), crosslinked polyvinylpyrrolidone

(40 @) and magnesium stearate (8 g8) were added to a granulate pPre-
pared as described in Example 2 and the resultant mixture was mixed

up to homogeneity.

The mixture was compressed 6btaining tablets (1.080 g) each con-

10 t3ining 500 mg of Naproxen.
Alternatively, tablets.weishing 0.540 g or 0.270 g each and con-
taining 250 mg or 125 mg of Naproxen respectively were prepared.
Example 12
Sorbitol (1939 g), sodium saccharin (20 8), aspartame (60 g and
15 apricot flavour (100 8) were added to a granulate prepared as de-

scribed in BxamPIe 4.

The resultant mixture was shared into about 1000 paper-aluminum-
polyethylene sachets at the rate of 3 g each.
Alternatively, the mixture was shared into sachets containing 1.5 g
20 or 0.75 g, correspbnding to 250 or 125 mg of Naproxen respectively.
Example 13
'Xylitol (900.3 8), sodium saccharin (25 g), aspartame (60 g) and
anise flavour (100 g) were added to a mixture prepared as described

in Example 6.

25 The resultant mixture was shared into about 1000 sachets having the

following composition (2 g in all)

Naproxen 500 mg
L-Arginine 378.2 mg
8odium bicarbonate 36.5 mg
Xylitol 900.3 mg

30
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Sodium saccharin 25 mg
Aspartame 60 mg
Anise flavour 100 mg

5 Example 14

Sodium bicarbonate (800 g), sodium bitartrate (900 g), aspartame (40
8) and flavour (100 g) were added to a mixture prepared as described

in Example 7.

The resultant mixture was compressed thus obtaining effervescent

10 tablets (2.9 g) each containing 500 mg of Naproxen.
Alternatively, effervescent tablets weighing 1.45 g8 and each con-
taining 250 mg of Naproxen were pPrepared.

Example 15
Bodium bicarbonate (800 g), sodium bitartrate (900 g), saccharose

15 (1140 g8) and flavour (100 g) were added to a mixture prepared as
described in Example 7.

The resultant mixture was compressed obtaining effervescent tablets
(4 8) each containing 500 mg of Naproxen.
Alternatively, effervescent tablets weighing 2 gor 1 g each and

20 containing 250 or 125 mg of Naproxen respectively were prepared.

Example 16

Aqueous solutions of a granulate prepared as described in Example 1,

containing 500 mg of Naproxen (treatment A) and of a sodium Naproxen

commercial granulate, containing an equivalent amount of active

ingredient (treatment B) were administered with a single dose by

25
oral route to 12 subjects aged 32.5:4.05.

Each subject was apparently healthy, in particular as far as the
renal, hepatic and hematopoietic functions were concerned.

Each subject received both pPreparations in two treatment sessions

the order of

carried out two weeks apart, randomizing
30
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administration.

During each session, basal samples of venous blood were drawn (1n

the morning) from each fasting subject, prior to oral administration

9 of the preparation A or B. Further venous blood samples were also

drawn 0.25, 0.50, 0.75, 1, 2, 3, 4, 8, 12 and 24 hours after treat-

ment.

The analytical determination of Naproxen in the blood samples was

carried out following the HPLC methog hereinafter described.
10 Chromatographic conditions:

Apparatus HP 1090 L equipped with a diode array detector
HPLC column Hypersil ODS (5 um, 100x2.1 mm) plus a precolumn
Hypersil ODS (5 um, 20%2.1 mm)

- Mobile phase: NaaHPO.:2Ha0 0.03M (corrected to pH 3 with
15 HaP04:CHa0H=48:52)

- Flow: 0.5 ml/min

- Column temperature: 40°C

- Wavelength: 230.4 nm

Internal standard: a solution of Flurbiprofen in methanol (0.15
mg/ml )

20
The internal standard (0.2 ml) was added to plasma (0.1 ml). The

whole was mixed and allowed to rest.

After 30 minutes, it was centrifuged at 4500 rounds Per 10 minutes.
The clear surnatant (10 ul) was injected into the HPLC system.

25 Under the described operative conditions, the retention times were

as follows:

Naproxen=3.8 minutes

Internal standard=8.7 minutes

The obtained results are reported in the following table 1.

30
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Table 1
Mean plasma concentration of Naproxen after oral treatment with a
solution of a pharmaceutical composition according to the present
3 invention (treatment A) and after oral treatment with a commercial

composition (treatment B).

Administered dose: 500 mg of active ingredient.

Plasma concentration of Naproxen (ug/ml)

10 Treatment Time after treatment (hours)

0.25 0.50 0.75 1 2 3 4 8 12 24
A 52.2 58.6 69.8 61.3 58.6 53.3 48.4 37.3 29.9 18.0
B 13.0 22.0 31.1 43.5 61.8 63.4 56.0 39.9 32.4 18.0

Pharmacokinetic parameters

The following parameters were calculated and evaluated.

The area under curve of Naproxen plasma concentration from t ime

"Zero™ to time 24 hours (AUCone=AUCo—aan)? expressed as ME X h x
20 ™17 was calculated following the trapezoidal rule method (6ibaldi

M. and Perrier D., “Phamacokinetics".'pages 293-296, Marcel Dekker

Inc., New York 1975).

The area under curve of Naproxen plasma concentration from time

rzero™ to "infinite™ (AUC«oe) Was calculated by the following formu-

25 la AUCo—s24n + AUCain—y»

wherein ,
concentration at 24h

Ke

AUCain—pe=

and Ke= elimination constant

The mean peak time expressed in hours was obtained by averaging the

30
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individual peak times.
The mean plasma concentration (Conmxc) eXpressed as ug/ml was calcu-
lated by averaging the single peak values of the concentrations.

9 The lag time (hours) is the delay between the drug administration
and the beginning of the absorption. |
The values of the above specified pharmacokinetic parameters are
reported in the following table 2.

| Table 2

10 Pharmacokinetic parameters obtained after oral treatment with a
solution of a pharmaceutical composition according to the invention
(preparation A) and after oral treatment with a solution of a com-
mercial composition (preparation B) .

Administered dose: 500 mg of active ingredient.

1S oo e e
Pharmacokinetic parameters Preparation A Preparation B
AUCone (ug X h x ml-") | 812 835
AUCeo« (g8 X h x ml-") 1192 1041

20 Peak time (hours) 1.22 2.63

Conase (g/M1) 75.4 70.6
Lag time (hours) | 0.02 0.12

From the values reported in the table, it is evident that the compo-

sitions object of the present invention show a remarkable anticipa-

25
tion of the onset of the analgesic effect.

In fact, the peak time and the lag time are significantly lower
than those of a commercial composition of sodium Naproxen and the

maximum concentration (Cemax) iS higher.

Example 17
30
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Aqueous solutions of a granulate Prepared as described in Example 6,
containing 250 mg of Naproxen, arginine and sodium bicarbonate
(treatment A) and of a granulate, containing an equivalent amount of
9 active ingredient but in the form of arginine salt and without

sodium bicarbohate (treatment B) were administered with a single
dose by oral route to 6 healthy adult male volunteers in fasting
conditions.
The solutions were administef*ed in both cases according to an open,

10 balanCed. randomized, cross-over design. A wash out period of 7 days
was observed between the treatments.
For each treatment, a basal sample of venous blood was drawn from
each fasting subject, prior to oral administration of the prepara-
tion A or B. Further venous blood samples were also drawn 0.17,

15 0.33, 0.5, 0.75, 1, 1.5, 2, 2.5, 3, 4, 8, 12, 24, 30 and 36 hours
after treatment.
The analytical determination of Naproxen in the blood samples was
carried out by HPLC with U.V. detection.
Chromatographic conditions:

20 - HPLC column Hypersil ODS (5 um, 100x2.1 mm) Plus a precolumn
Hypersil OD8 (5 um, 20x2.1 mm) .

= Mobile phase: NasHPO,-2H20 0.03M (corrected to pPH 3 with
H3P04:CH30H=48:52)

~ Flow: 0.5 ml/min

- Colum temperature: 40°C

25
- Wavelength: 230.4 nm

- Internal standard: a solution of Flurbiprofen in methanol (0.15§

mg/ml)
The internal standard (0.2 ml) was added to plasma (0.1 ml). The

2 whole was mixed and allowed to rest at 4°C.
0
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After 30 minutes, it was centrifuged at 4500 rounds per 10 minutes.
The clear surnatant (0.1 ml) was injected into the HPLC system.

The obtained results are reported in the following table 3.

5 Table 3
Mean plasma concentration of Naproxen after oral treatment with a
solution of a pharmaceutical composition according to the present
invention (treatment A) and after oral treatment with a composition

containing only Naproxen in the form of at'ainine salt (treatment B).

10 Administered dose: 250 mg of active ingredient.

M.‘“
Naproxen plasma concentration (ug/ml)

------ﬂ-------‘--------------------------ﬂ--ﬂ----ﬁﬂﬂﬂ---s‘----ﬁ----“-

Time after treatment Treatment A Treatment B
ours
15 0.17 20.0 19.1
0.33 28.5 27.7
0.5 30.4 29.3
0.75 35.2 31.2
1 33.6 30.6
20 1.5 32.0 29.5
2 30.6 29.3
2.5 28.5 27.9
3 26.5 26.7
4 25.1 24.2
25 8 19.8 18.7
12 16.6 15.0
24 10.8 . 9.02
30 6.65 6.3
36 3.60 4.20

30 .
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Pharmacokinetic parameters

The following parameters were calculated and evaluated.

The area under curve of Naproxen plasma concentration from time

9 "zero™ to time 36 hours (AUConu=AUCo--34n) expressed as U X h x

10

15

20

25

30

ml=' was calculated following the trapezoidal rule ;nethod (Gibaldi

M. and Perrier D., "Phamacokinetics", Pages 293-296, Marcel Dekker

Inc., New York 1975).

The area under curve of Naproxen Plasma concentration from time "ze-

ro” to "infinite™ (AUCeoe) was calculated by the following formula
AUCo-p34n *+ AUCzen-—pe

wherein ,
| concentration at 3sh
AUC BON =PB S e r—————————————— K
@

and Ke= elimination constant
The mean peak time expressed in hours was obtained by averaging the
individual peak times.
The mean plasma concentration (Cmax) expressed as ug/ml was calcu-
lated by averaging the single peak values of the concentrations.
The elimination half-life (t%) expressed in hours.
The values of the above specified Pharmacokinetic parameters are
reported in the following table 4.

Table 4
Pharmacokinetic parameters obtained aftep oral treatment with a
solution of a pharmaceutical composition according to the invention
(preparation A) and after oral treatment with a solution of 3 compo-
sition containing only an equivalent amount of Naproxen in the form
of arginine salt (preparation B).

Administered dose: 250 mg of active ingredient.
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--------ﬂ-.----ﬂ------ﬂ---‘--&--------ﬁ-------------------------ﬁ-ﬂ--

Pharmacokinetic parameters Preparation A Preparation B
AUCone (U X h X ml-1) 570 493
AUCeor (Mg X h X m1~") 592 | 535

Peak time (hours) 0.70 0.68
Conamse (UE/M]) - 36.8 32.4

t% (hours) - 11.8 12.0

~-----*ﬁﬁ----ﬂ--“------------ﬂ-ﬂb----ﬁ-----'---------nﬂ-ﬁ------“-“--

From the values reported in the table, it is evident that a composi-
tion containing Naproxen, arginine and sodium bicarbonate in the
ratio 1:1:0.2, according to the present invention, allows to obtain
a@ maximum plasmatic concentration (Cepg.) meaningfully higher than
that of a composition containing only the arginine salt of Naproxen.
This means that the analgesic effect of the composition of the
pPresent invention is greater and faster.

Example 18
Aqueous solutions (100 ml) of a grandlate prepared as described in
Example 8, containing 200 mg of Naproxen, arginine and sodium bicar-
bdnate (preparation A) and of a granulate, containing an equivalent
amount of active ingredient but in the form of arginine salt and
without sodium bicarbonate (preparation B) were treated with HC1
0.03N (30 ml) in order to simulate the acidity produced by the
gastric juice.
The resultant suspensions were filtered through a Millipore filter
membrane (0.8 um).
A Quantitative determination of Naproxen present in the starting
suspension, in the filtered solution and in the residue on the

filter was carried out according to the following procedure.
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Apparatus: Hewlett-Packard liquid chromatograph (mod. 1050 and mod.

1090A) with U.V. detector at changeable wavelength.

Hewlett-Packard data recorder system (mod.3359A).

Column: Hewlett-Packard RP-18, 200x4.6 nm, 5 um.

Chromatographic conditions:

- mobile phase: tetrabutylammonium hydroxide 0.005M corrected to pH
7.0 with phosphoric acid:acetonitrile=42:38

- flow: 2.0 ml/minutes '

- wavelength: 270 nm

- eluent temperature: room temperature

- column temperature: 40°C

- 1njected volume: 10 ul

- retention time: 2.2 minutes

Preparation of the standard solution: Naproxen (200 mg) was dis-

solved in the mobile phase up to volume (100 'ml). An aliquot (5 ml)

of the resultant solution was further diluted with the mobile phase

up to volume (20 ml).

Preparation of the sample solution: the starting suspension and the

solution obtained after filtering the starting suspension were suit-

ably diluted with the mobile phase in order to obtain a theoretical

Naproxen concentration as equal as possible to the concentration of

the standard solution (about 0.5 mg/ml). The filtered residue was

dissolved with the mobile phase up to a volume corresponding as much

as possible to the theoretical Naproxen concentration of the stan-

dard solution.

The resulting detected amounts of Naproxen are reported in the

following table 5.



-9 - 2120048

Table 5
Amounts of Naproxen dissolved under simulated gastric conditions
obtained from a granulate according to the invention (preparation A)

9 and from a granulate containing an equivalent amount of active

ingredient (preparation B).

_—
| Naproxen amount (%)

Preparation A Preparation B

~-------“--------------n--ﬂ--ﬂ-“-h-‘-------‘--------------*---------

10 Starting suspension 100 100
Filtered solution ’ 28.45 6.15
Filtered residue 71.55 93.85 |
R
From the above data it clearly results that, under conditions
simulating the gastric acidity, the combosition of the present
invention allows the dissolution of a higher amount of active ingre-

dient than a composition containing an equivalent amount of Naproxen

in the form of arginine salt.

20
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The embodiments of the 1nvention 1n which an exclusive

property or privilege 15 clalmed are defined as follows:

1) A pharmaceutical composition, conslsting essentially
of

a) (S) -2~ (b-methoxy-Z2-naphthyl)propionic acid;

D) arginine; and

C) a sufficient amount of a pharmaceutically acceptable

auxiliary base, such that said pharmaceutical

composition, when dissolved in water, affords an agueous
solution having a pHE of from 7.5 to 9.0;

wherein:

1) said (S)-2-(6-methoxy-2-naphthyl)propionic acid and
sald arginine are present 1n relative amounts such that

the molar ratio of (S)-2-(6-methoxy-Z2-naphthyl)propionic
acld to arginine 1s from 1:0.8 to 1:1.5; and

11) sald pharmaceutically acceptable auxiliary base and

salid (S)-2-(6-methoxy-Z2-naphthyl)propionic acid are
present 1n relative amounts such that the molar ratio of
pharmaceutically acceptable auxiliary base to (S)-2-(6-

methoxy-2-naphthyl)propionic acid is from 0:1 to 0.7:1.

2) The pharmaceutical composition of claim 1, wherein

sald arglnline 1s L-arginine.

3) The pharmaceutical composition of claim 1, wherein
sald molar ratio of (S)-2-(6-methoxy-2-naphthyl)propionic

acld to arginine 15 from 1:0.8 to 1:1.2.

4 ) The pharmaceutical composition of claim 1, wherein
sald molar ratio of (S)-2-(6-methoxy-2-naphthyl)propionic

acld to arginine is 1:1.1.
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5) The pharmaceutical composition of claim 1, wherein
sald pharmaceutilically acceptable auxiliary base 1s
selected from the group consisting of sodium bicarbocnate,
potassium bilicarbonate, sodium carbonate, potassium
carbonate, disodium phosphate, dipotassium phosphate,
sodium phosphate(Na.sub.3 PO.sub.4), potassium phosphate
(K.sub.3 PO.sub.4), sodium citrate, potassium ciltrate,
sodium tartrate, potassium tartrate, N-methylglucamine,

D-glucamine, glucosamine, and mixtures thereof.

0 ) The pharmaceutical composition of claim 1, wherein
sald pharmaceutically acceptable auxiliary base 1s sodium

bicarbonate or potassium bicarbonate.

7) The pharmaceutical composition of claim 1, wherein
sald molar ratio of pharmaceutically acceptable auxiliary
base to (S)-Z2-(o—methoxy-2-naphthyl)propionic acid is
from 0.2:1 to 0.4:1.

8 ) The pharmaceutical composition of claim 1, wherein
sald (S)-2-(6-methoxy-Z2-naphthyl)propionic acid 1is

present 1n an amount of 125 mg.

9} The pharmaceutical composition of claim 1, wherein
sald (S)-2-(6-methoxy-2-naphthyl)propionic acid is

present 1n an amount of 250 mg.

10) The pharmaceutical composition of claim 1, wherein
sald (S)-2-(o-methoxy-2-naphthvl)propionic acid 1s

present in an amount of 500 mg.
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11) The pharmaceutical composition of claim 1, further

consisting essentially of a pharmaceutically acceptable

exciplient.

12) A pharmaceutical composition, conslisting essentilally
of:

a) (S) -2-(6-methoxy-2-naphthyl)propionic acid;

D) arginine; and

C) a sufficient amount of a pharmaceutically acceptable
auxiliary base, such that sald pharmaceutical

composition, when dissclved 1n water, affords an aqueous

solution having a pH of from 7.5 to 9.0;

wherein:

1) said (S)—-2-(o-methoxy-Z-naphthyl)propionic acid and
sald arglnine are present 1in relative amounts such
that the molar ratio of (S)—-2—-(6-methoxy-2-
naphthyl)propionic acid to arginine 1s from 1:1 to
1:08; and

11) said pharmaceutically acceptable auxiliary base and
sald (S)-2-{o-methoxy~Z2-naphthyl)propionic acid are
present 1n relative amounts such that the molar

ratio of pharmaceutically acceptable auxiliary base

to (S)-2-(o-methoxy-Z2-naphthyl)propionic acid 1s up
to O0.7:1.

13) The pharmaceutical composition of claim 12, wherein

sald arglnine 1s L-arginline.

14) The pharmaceutical composition of claim 12, wherein

sald pharmaceutically acceptable auxiliary base 1S

selected from the group consisting of sodium bicarbonate,

potassium bicarbonate, sodilum carbonate, potassium
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carbonate, disodium phosphate, dipotassium phosphate,
sodium phosphate (Na.sub.3 PO.sub.4), potassium phosphate

(K.sub.3 PO.sub.4), sodium citrate, potassium cltrate,

sodium tartrate, potassium tartrate, N-methylglucamine,

D-glucamine, glucosamine, and mixtures thereof.

15) The pharmaceutical composition of claim 12, wherein

sald pharmaceutically acceptable auxiliary base 1s sodium

picarbonate or potassium bicarbonate.

1o) The pharmaceutical composition of claim 12, wherein

sald molar ratio of pharmaceutically acceptable auxiliary

base to (S)-2-(6b-methoxy-2-naphthyl)propionic acid 1is
from 0.2:1 to 0.4:1.

17) The pharmaceutical composition of claim 12, wherein
sald (S)-2-(o—methoxy—-Z2-naphthyl)propionic acld 1S

present 1in an amount of 125 mg.

18) The pharmaceutical composition of claim 12, wherein
sald (S)—2—-(6—-methoxy-2-naphthyl)propionic acid 1S

present in an amount of 250 mg.

19) The pharmaceutical composition of claim 12, wherein
said (S)-2-(b-methoxy-2-naphthyl)propionic acid 1s

present 1n an amount of 500 mg.

20) The pharmaceutical composition of claim 12, further

consisting essentially of a pharmaceutically acceptable

exclplent.
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21) A pharmaceutical composition, consisting essentially

of:

a) (S)-2-(o-methoxy-Z2-naphthyl)propionic acid; and

o) arginine; and

wherein:

1) sald (S)-2-(o-methoxy-Z2-naphthyl)propionic acid and
sald arglinine are present 1n relative amounts such
that the moelar ratio of (S)—-2-(6-methoxy-2-
naphthyl)propionic acid to arginine 1s at least
1:1.5 and said arginine 1s present 1in a sufficient
molar excess over sald (S)—-2-(6-methoxy—-2-
naphthyl)propionic acid such that sald
pharmaceutical composition, when dissolved in water,
affords an aqueous solution having a pH of from 7.5
to 9.0.

22) The pharmaceutical composition of claim 21, wherein

sald argilnine 1s L—-arginine.

23) The pharmaceutical composition of claim 21, wherein
salid molar ratio of (S)-2-(6-methoxy-Z2-naphthyl)propionic
acid and arginine 1is 1:1.1.

F

24) The pharmaceutical composition of claim 21, wherein

sald (S)-2-(o-methoxy—-Z2-naphthyl)propionic acid 1S

present 1n an amount of 125 mg.

25) The pharmaceutical composition of claim 21, wherein
said (S)-2-(6-methoxy-Z2-naphthyl)propionic acld 1s

present 1n an amount of 250 mg.
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26) The pharmaceutical composition of claim 21, wherein
sald (S)-2=-(bo-methoxy—-2Z2-naphthyl)propionic acild 1s
present 1n an amount of 500 mg.
27y The pharmaceutical composition of claim 21, further

consisting essentially of a pharmaceutically acceptable

excipient
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