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tablet core, based on the weight of the tablet core, consists of 50 to 100% by weight sodinm ibuprofen hydrate and 50 to 0% by
weight auxiliary material component and contains no lubricant and no disintegrant, and wherein the sodium Ibuprofen hydrate has &
water content of 8 to 16% by weight, preferably 11 to 16% by weight, possesses a sufficient hardness, is compamably small and leads
10 a particelarly mpld increass in blood leve] and thereby to an accelernted onset of analgesic effect. Contrary to the current doctrine
sodium Ibaprofen hydrate having a suitable water content is sufficiently compressible.
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WO 2004/035024 PCT/CH 00662

Dosage form of sodium ibuprofen

The invention relates to a non-effervescent tablet

formulation for oral administration of sodium ibuprofen and a
process for the production thereof.

Ibuprofen, i.e. 2-(4-isobutylphenyl)propionic acid is a known
medicine with analgesic, antiphlogistic and antipyretic
properties, that in particular is employed for the treatment
of inflammatory diseases and against pain, such as rheumatic
diseases, headaches, migraines, toothaches, back aches,
muscle pain, post-operative pain and the like. The
therapeutically effective form is the S(+)-ibuprofen, whereas
the R{-)-enantiomer is pPractically ineffective, but converts
in the body partly into the effectjive S(+)-form. Although in
the last years some preparations have become available in the
trade that contain ibuprofen in the S5(+)~-form, ibuprofen is
still employed mostly in racemic form.

An essential point especially in pain treatment is the
achievement of a rapid onset of the effect. In order to reach
this, the active substance must be rapidly released and
absorbed which further requires in the case of solid
administration forms that these rapidly disintegrate in the
gastrointestinal tract. On the other hand, the solid dosage

forms must be small enough that they can still be swallowed
without problem.

At the same time, a range of formulation problems arise in
the case of ibuprofen. On the one hand, dosage units of
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ibuprofen formulations typically contain active ingredient
quantities correibonding to 200 mg, 400 mg, 600 mg or 800 mg
of racemic ibuprofen, i.e. the active ingredient proportion
of a tablet must be high, so that it is still swallowable. On
the other hand, the formulations must contain sufficient
quantities of suitable auxiliary materials, such that the
formulations can be compressed in the usual tabletization
machinery, do not stick to tabletization tools and result in
rapidly disintegrating tablets with sufficient hardness.

Moreover, the achlievement of a rapid onset of the effect is

‘made more difficult b& the fact that ibuprofen is poorly

soluble in acidic media, in particular in gastric acid, so

that the dissolution and resorption of the active ingredient
is considerably delayed.

Active ingredients with a low melting range, such as
ibuprofen, can lead to production problems in the
tabletization as a consequence of sintering processes and
through sticking to the punch and die plates of the tablet
press. The sticking can admittedly be rectified by the
addition of a large quantity of anti-sticking agents. However
in this way the end mixtures become hydrophobic and the
release of the active ingredient is slowed thereby. In order
to avoid this, and to obtain good flowable powder mixtures
that is able to be tabletized, it was proposed in WO-A-
93/23026 to mix in dry form 100 parts by weight of ibuprofen
or other 2-arylpropionic acids with 50-500 parts by weight of
calcium compounds such as calcium hydrogen phosphate, calcium
carbonate or calcium hydroxide and to compress this into

tablets together with customary auxiliary and/or carrier
materials.
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In contrast, to improve the ability to be tabletized it was
proposed in EP-A1-0 478 838 to convert ibuprofen whole or
partly into its calcium salt and to granulate and to
tabletize the product by utilizing customary additives and
carrier materials, such as microcrystalline cellulose,
disintegrants, glidants and lubricants. According to EP-Al-0
478 838 the active ingredient can contain, beside the calcium
salt, a portion of ibuprofen or its ammonium, sodium or
calcium salt, the ammonium and alkali metal salts, depending
on their proportion, improving the solubility but at the same
time again increasing'the hygroscopicity and the stickiness.
The calcium salt that is used to increase the melting range
and to improve the ability to be tabletized, is however

poorly soluble, and as a result the dissolution and
resorption is delayed.

To avoid side effects it was proposed in JP-A-63 198 620 to
use ibuprofen together with an antacid (aluminium glycinate,
sodium hydrogen carbonate, aluminium lactate and/or a co-
precipitate of magnesium hydroxide and potassium sulphate)
and/or a coating agent for mucous membranes. .

US-A-4 B34 966 described the use of sodium bicarbonate in a
water soluble composition, which supposedly gives a drink
with a pleasant taste and which contains 33-46% by weight
ibuprofen, 34-51% by weight L-arginine and 9-29% by weight
sodium bicarbonate.

Furthermore, non-effe}vescent, water soluble sachet
formulations are known from US-A-5 262 179, which contain a
potassium, sodium, arginine, or lysine salt of ibuprofen and
a bicarbonate, hydrogen phosphate or tribasic citrate of an
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alkali metal, in order to mask the taste of the ibuprofen in

the aqueous solution. The disclosed formulations are obtained

by mere mixing of the components and they contain around 50%
by weight or more of further auxiliary materials, in

particular dextrose, and only about 20% by weight or less of
ibuprofen salt.

In EP-R1-0 607 467, fast releasing S(+)-ibuprofen pellets
were described, which contains 0.1-10.0 % by weight of basic
inorganic salts, such as sodium carbonate, disodium hydrogen
phosphate or potassium carbonate, or dilute lye. The latter
produces a slight partial dissolving of the S(+)-ibuprofen

during the pelleting process, whereupon this becomes slightly .

sticky, so that the use of the additional binding agent is
made unnecessary. The pellets can be provided with customary
coatings, in particular protective coatings, gastric juice-
resistant coatings or retarding coatings. The coated pellets
can, if desired, be compressed by means of conventional
processes, to tablets which, per 400 mg S(+)-ibuprofen,
contain 73-410 mg, preferably 240-260 mg of tabletting
excipients, such as microcrystalline cellulose, starch,

cr scarmellose sodium, magnesium stearate etc. The fast
release of the active ingredient according to USP XXII in
phosphate buffer (pH 7.2), as indicated in EP-A1-0 607 467,
does however not say anything about the rapldity of the
resorption of such a medicinal form under in vivo conditions,
as the solubllity of ibuprofen and its enantiomers is
extremely pH-dependant. Whereas ibuprofen goes quickly into
solution by salt formation at pH 7.2, it is only slightly
soluble in acidic medium. However, acid conditions dominate
in the stomach, and even in the upper intestinal tract, PH
values of 7 are in general not reached. This leads to the
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situation that ibuprofen only gradually goes into solution in
the lower intestine through salt formation and therefore a

rapid appearance of an active ingredient level is not
possible.

Furthermore, a non-effervescent tablet is known from WO-A-~
97/30699, that contains a ibuprofen medicament in a quantity
of at least 35% percent.by weight, a carrier material,
comprising a compressible filler component in combination
with a disintegrant component, and additionally an alkali
metal carbonate or bicarbonate in the carrier material in
sufficient quantity, that the administration form has a
hardness in the range of 6.5-15 kp and a disintegration time
of less than 10 minutes, with the proviso that the ibuprofen
medicament does not contain a calcium salt of ibuprofen in
combination with a alkali metal salt of ibuprofen. According
to the disclosure of WO-A-97/30699, the alkali metal
carbonates and bicarbonates, which are normally not used as
compressible materials, supposedly are suitable to increase
the compressibility of compositions that contain a

compressible filler in combination with a disintegrant.

The ibuprofen medicament in the dosage form according to WO-
A-97/30699 can be ibuprofen, one of its enantiomers or a salt
or hydrate thereof. The dosage form is supposedly
particularly advantageous to the formulation with the poorly
compressible alkali metal salts and especially the sodium .
salt, that is described as fluffy, soft, sticky, especially
poorly compressible and also as having a poor ability to be
granulated. As filler, preferably a cellulose derivative, in
particular microcrystalline cellulose, and as disintegrant,

preferably croscarmellose sodium or sodium starch glycolate,
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is used. The described formulation can contain further
auxiliary materidls, such as dilution agents, lubricating
agents and flow agents and can have 4 sugar or film coat. The
disclosed formulation examples mostly contain about 50% by
weight of sodium ibuprofen dihydrate and about 50% by weight
of auxiliary materials, namely microcrystalline cellulose and
optionally lactose as fillers, crosslinked
Polyvinylpyrrolidone or croscarmellose sodium as
disintegrant, magnesium Stearate, stearic acid or vegetable
oil as lubricating agent, alkali metal carbonate or

bicarbonate and optiohally talc or silicon dioxide as flow
agent.

The ibuprofen preparations available on the market {e.q.
NUROFEN, Boots) contain the active ingredient mostly in the
form of the acid, which however is poorly soluble in acidic
media and therefore in the stomach and in the upper
intestinal regions. Many attempts have been made to
accelerate the resorption and thereby the achievement of a
sufficient blood level, in order to obtain a rapid onset of
the pain relieving effect. These developments have lead to a
range of tablet formulations on the market, that contain,
instead of the ibuprofen which is difficult to dissolve in
the pH range of stomach acid, ibuprofen lysinate {e.qg.
DOLORMIN, Woelm Pharma GmbH&Co., Bad Honnef, Germany) or
ibuprofen arginate (e.g. DOLO-SPEDIFEN 200, Inpharzam AG,
Cadempino, Switzerland). However, the amino acids lysine and
arginine are very expensive and increase the price of the
corresponding formulations. Moreover, the use of these salts
necessitates significantly higher active ingredient
quantities and therefore increases the tablet weight. For
example, for the 200 mg dosage unit of ibuprofen, the
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equivalent quantity in the case of the ibuprofen lysinate is
342 mg, and for iﬁhprofen arginate it is 369 mg. For example,
the DOLORMIN tablets corresponding to the 200 mg and 400 mg
dosage units of ibuprofen have a tablet weight of 400mg and
800mg respectively; in the case of the 400 mg dose it is an
oblong tablet with the already considerable dimensions of a
length of 19.3 mm, a width of 8.6 mm and a height of 6.6 mm,
which can no longer be swallowed by many patients without
problem. The DOLO-SPEDIFEN 200 tablet, which corresponds to a
200 mg dosage unit of ibuprofen, has a tablet weight of 610
mg, and thus a corresbonding tablet for the double dose is no
longer practicable. The use of ibuprofen lysinate or
ibuprofen arginate is therefore only for lower dosages a

practical, although expensive alternative to the use of
ibuprofen.

Also obtainable on the market are soft gelatin capsules
(SPALT LIQUA, Whitehall-Much, Minster, Germany) that contain
200 mg dissolved ibuprofen and a small amount of a potash lye
for the purpose of rapid resorption. However an expensive,
specialised equipment is hecessaiy for the production of the
capsules, which only a few specialised firms have available.
Moreover, due to the lack divisibility of the capsule, the
dosage cannot be individually adapted. Corresponding capsules
with 400 mg ibuprofen have hitherto not been available and

furthermore would be very big and not very swallow-friendly.

The ammonium anﬁ alkali metal salts of ibuprofen are known as
sticky, hygroscopic and poorly compressible substances. In
particular, the sodium salt, due to its waxy nature, is
regarded as exceptionally poorly compressible and also as
having a poor ability to be granulated (K.D. Rainsford,
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“Ibuprofen: A critical bibliographic review”, Publisher:
Taylor & Francis, 1999, ISBN 0-7484-0694-8, page 75). This is

also the reason that hitherto no sodium ibuprofen containing
tablets have been available on the market.

The object of this invention is to provide a technically
feasible manufacturable tablet formulation, that permits a
rapid release and resorption of the active ingredient and

that nevertheless allows comparatively small tablet sizes.

‘The object is achieved through a non-effervescent tablet for

oral administration of sodium ibuprofen, comprising a tablet
core and, if desired, a sugar or film coating on the tablet
core, wherein the tablet core consists of, based on the

weight of the tablet core, from 50 to 100% by weight sodium

ibuprofen hydrate and 50 to 0% by weight auxiliary material

component and contains no lubricant and no disintegrant, the

sodium ibuprofen hydrate having a water content from 8 to 16%
by weight of the hydrate.

Surprisingly it was found that the ability of sodium
ibuprofen to be tabletized heavily depends on its water
content and, contrary to current opinion, it is possible to
produce tablets with sufficient hardness and short
disintegration times, that contain comparatively little or no
auxiliary material, if a sodium ibuprofen hydrate is used
with a water content of 8 to 16% by weight, pfeferably 11 to
16% by weight and the water content is precisely controlled.
Due to the particularly poor compression properties that were
described in the state of the art and the waxy nature, a
person skilled in the art would normally never try to produce
a tablet which is largely free of auxiliary material, but
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would add comparatively high quantities of comprassible
fillers and disiﬁfegrants, in order to obtain, nevertheless,
useful compression and disintegration properties. It was
therefore completely unexpected, that by means of suitable

5 water content, even tablets out of pure sodium ibuprofen
hydrate can be produced.

In graphical form

10 Fig. 1 shows the hardness and the disintegration time of a
tablet of this invention in relation to the

compressive force used in the tabletization process,

Fig. 2 shows the dissolution profile of tablets of this
15 invention in 0.1 M hydrbchloric acid (pH 1.2)
according to the Paddle-Method at 50 rpm,

Fig. 3 shows the dissolution profile of film tablets of this
invention in 0.1 M hydrochloric acid (pH 1.2)
20 according to the Paddle Method at 100 rpm in

comparison to a Dolormin film tablet and a Nurofen
film tablet,

Fig. 4 shows the dissolution profile of film tablets of this
25 invention in McIlvain buffer (pH 3.5) according to
the Paddle Method at 100 rpm in comparison to a
Dolormin film tablet and a Nurofen film tablet, and

Fig. 5 shows the dissolution profile of film tablets of this
30 invention in USP buffer (pH 7.2) according to the
Paddle Method at 50 rpm in comparison to a Dolormin
film tablet and a Nurofen film tablet.
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In principle sodium ibuprofen can be water free, or can exist
as the mono- or dihydrate, or as a mixture of these forms.
The water free form and the monochydrate are hygroscopic and
take up water, resulting in the formation of the dihydrate.
For example, water free sodium ibuprofen spontaneously takes
up to about 13.6% by weight of water already at 2 relative
humidity level of 25% RH. Therefore, if the monohydrate were
used, a hygroscopic tablet would result and a very dense
packing material would be necessary; otherwise the tablet
would strongly absorb water, soften and have a tendency to
capping. Moreover, in the case of the film tablets, the
expansion of the tablet due to the uptake of water would be
so0 great that the film coat would burst open.

On the other hand, the dihydrate is practically no longer
hygroscopic and absorbs less than 0.5% by weight of
additional water, at room temperature with a relative
humidity level of 90% RH. For example, sodium ibuprofen
hydrate with a water content in the range of 13-14% by
weight, did not take up additional water during open storage
for over 6 months at 40°C and 75% RH. It is quite common,
that the sodium ibuprofen dihydrate is delivered from the
manufacturer with a water content not corresponding to the
dihydrate, as the water of crystallization is easily lost
upon drying at 40-50°C and the substance easily changes into
the monohydrate form by drying. This fact illustrates the
importance of a precise control of the water content, and it
may also explain why the dependence of the ability to be

tabletized on the water content has not been discovered in
the art.
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If the water content of the sodium ibuprofen hydrate is less
than 11% by weight, it is increasingly difficult to produce
sufficiently hard tablets which do not have a tendency to
capping and to avoid the sticking on the tabletization tools.
If the water content is about 8 to 11% by weight, these
disadvantages can be compensated to a large extent through
the addition of suitable auxiliary materials. On the other
hand, if the water content of the sodium ibuprofen hydrate is
about 5% by weight or less, it is practically no longer
possible to produce a tablet with little auxiliary material.

Surprisingly, it was furthermore found that the hardness and
disintegration time of the tablets of this invention are
nearly independent of the compressive force used during
tabletization despite the lack of a disintegrant. Figure 1
illustrates in graphical form the hardness measured by means
of a Schleuniger Hardness Tester and the disintegration time
measured in water by 37°C in relation to the compressive
force used for a tablet of this invention, consisting of
512.5 mg sodium ibuprofen hydrate (water content between 13
and 14% by weight), 50 mg polyvinylpyrrolidone K25 and 99.5
mg sodium hydrogen carbonate. As is apparent, an increase of
the compressive force used from 20 to 50 kN only leads to an
insignificant increase of the hardness and the disintegration
time. Owing to this unexpected finding, it can be practically
ruled out that tablets which are too hard and with impaired
disintegra;ion and release properties will result from the

use of too much pressure, which additionally facilitates the
production of the tablets of this invention.

Furthermore, it was unexpectedly found that the tablets of
this inventi n can be produced without the addition of an

i

i,

\O
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inner lubricant such as magnesium Stearate, calcium stearate,
stearic acid, fatgtriglycerides and the like. As is known,
lubricants must usually be added to the tablet miztures, so
that there is no sticking to the tabletization tools and the
friction is not too great when the tablet is ejected. Without
the use of a lubricant, considerable disturbance to the
tabletization process normally results, which has the
consequence that the tablet press must be turned off and the
tablets are unusable, as they are injured by the ejection
from the machinery. It was therefore completely surprising
that lubricants could be dispensed with in the production of
tablets of this invention and that by using customary tablet
presses, millions of tablets could be pressed without any
addition of an inner lubricant. In fact it was found that
addition of classic lubricants such as magnesium.stearate
even increases the danger that the final mixture sticks to
the surface of the punch. Moreover, the customary lubricants
are hydrophobic and would decrease the compressibility and
the disintegration properties. Therefore, the tablet
formulations of this invention expediently do not contain
significant quantities (i.e. less than 0.1% by weight) of
lubricant in the tablet core, and they are advantageously

completely free of inner lubricants.

Further it turned out as a consequence of the absence of
inner lubricants, that it is also no longer required to add a
disintegrant to the tablet mix. The proportion of auxiliary
materials can thereby be further reduced or even completely
eliminated. The water solubility of the sodium ibuprofen
hydrate is actually so great, that.the disintegration of the
tablet cannot be improved through the addition of customary
disintegrants or combinations of fillers such as
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microcrystalline cellulose with disintegrants. Therefore, the
tablet formulatiSBs of this invention expediently do not
contain significant quantities (i.e. less than 0.1% by
weight) of disintegrants or fillers with disintegrant
properties, such as crosslinked polyvinylpyrrolidones,
magnesium aluminium silicates, microcrystalline cellulose,
starches, sodium carboxymethylcellulose starches etc., and

advantageously they are completely free of such materials.

The disintegration times of the tablets of this invention are
generally significantiy below 10 minutes, typically in the
range from about 2 to 7 minutes. Owing to the high water
solubility of the sodium ibuprofen hydrate and the
elimination of an inner lubricant, the tablets of this
invention enable a particularly rapid release and resorption
of the active ingredient, which leads to a rapid increase of
the blood level and concentration at the site of effect.
Furthermore, it was found that the tablets of this invention,
particularly if they contain a basic component, can lead to
significantly supersaturated solutions in acidic medium,
which additionally aids a rapid resorption. In comparison to
known ibuprofen medicines, the present invention therefore
achieves more rapidly effective blood levels and
concentrations at the site of effect, and thereby an
accelerated onset of the analgesic effect, as well as a
rapider achievement of the maximal blood levels and
concentrations at the site of effect. Through numerous in
vivo studies it has been verified that the maximal blood
level is achieved with conventional ibuprofen formulations
only about 1.5 hours after administration. In contrast,
maximal blood levels were already achieved after about 35
minutes with the tablets of this invention without
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disintegrant. The tablets of this invention therefore permit
an especially rapid treatment of pains and lessen the danger
that the patient takes another tablet as a result of a too
slow onset of the analgesic effect.

The elimination of lubricant and disintegrant and the
reduction or elimination of further auxiliary materials in
the tablet formulation of this invention enables a
significant decrease of the tablet weight and siz. Since the
quantity of sodium ibuprofen dihydrate equivalent to 200 mg
ibuprofen is only 256'mg, the weight difference to the
insoluble ibuprofen is not too great, whereas in comparison
to the soluble ibuprofen lysinate and the soluble ibuprofen
arginate a clear weight reduction is achieved also in respect
of the active ingredients. Consequently, the tablets of this
invention are rapidly resorbed, as well as being
comparatively small.

Since the production of the tablets can be carried out in a
manner known per se with conventional tablet presses, the
proportion of auxiliary materials can be kept low, and the
active ingredient costs are low in comparison with the
lysinate and arginate, the production of tablets of this

invention is particularly economically feasible.

The expression “tablet core” indicates in the context of the
present invention a tablet without sugar or film coat.

The expression “sodium ibuprofen hydrate” in the context of
the present invention comprises the sodium salt of racemic
ibuprofen, as well as the sodium salts of the enantiomers
S(+)-ibuprofen and R(-)-ibuprofen and of mixtures of these
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enantiomers. Preferably used are S(+)-sodium ibuprofen
hydrate and, in péfticular, racemic sodium ibuprofen hydrate.
The water content of the hydrate is expediently about 8 to
16% by weight, preferably about 11 to 16% by weight, based on
the weight of the hydrate; particularly preferred is a water
content of about 12.5 to 15% by weight, more particularly
about 13 to 14% by weight. Owing to the water content in
accordance with this invention, the hydrate exists
predominately or entirely in the dihydrate form. Whereas
lower proportions of monohydrate hardly proved to have a
disturbing effect, the ability to be tabletized is reduced
with increasing monohydrate proportions, which must be

compensated to a certain degree by auxiliary materials.

In the context of the present invention the water content of
the sodium ibuprofen hydrate was determined in each case as

loss on drying at 105°C, since the water of crystallisation
is completely lost at this temperature.

The proportion of sodium ibuprofen hydrate in the tablet
formulations of this invention, is expediently about 50 to
100% by weight, preferably about 60 .to 100% by weight and
especially preferably about 70 to 100% by weight, based on
the weight of the tablet core. Correspondingly the proportion
of auxiliary material in the tablet core is expediently about
50 to 0% by welght, preferably about 40 to 0% by weight and
especially preferably about 30 to 0% by weight.

According to a preferred embodiment, the tablet core can
essentially consist of sodium ibuprofen hydrate and be
essentially free of auxiliary materials, i.e. it can contain

preferably less than 0.1% by weight or especially preferably
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no auxiliary materials. In this embodiment, the wzter content
of the sodium ibu;rofen hydrate should be preferably about 11
to 16% by weight, a water content of about 12.5 to 15% by
welght, in particular about 13 to 14% by weight, being
especially preferred. Furthermore, the tablets should have a
tablet hardness (measured by means of a Schleuniger Hardness
Tester) of preferably at least about 30 N, especially
preferably at least about 40 N.

However, in general it is preferred to employ in the tablet
core a small proportion of at least about 0.1% by weight of
auxiliary material, which expediently exists in mixture with
the sodium ibuprofen hydrate. Therefore, in the case of the
tablet cores which contains auxiliary material, the
proportion of sodium ibuprofen hydrate can desirably be about
50 to 99.9% by weight, preferably about 60 to 99.9% by weight
and especially preferably about 70 to 99.9% by weight, based
on the weight of the tablet core. Correspondingly, the
proportion of auxiliary material in the tablet core desirably
amounts to about 50 to 0.}% by weight, preferably about 40 to

0.1% by weight and especially preferably about 30 to 0.1% by
weight.

In principle, the auxiliary material that can be used in the
tablet core can be water soluble or poorly water soluble or
insoluble materials. For-example, it can occasionally be
desirable to use in the tablet mix an insoluble binding agent
such as silicon dioxide. In general, it is however preferred
to use predominately or exclusively water soluble auxiliary
materials in the tablet core. In the context of the present

invention, “water soluble” describes those materials that are
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soluble in water at 25°C in a concentration of at least about
1% by weight.

The proportion of auxiliary materials (which preferably can
5 be water soluble), can preferably be about 7 to 40% by
weight, especially preferably about 15 to 30% by weight, and
in particular about 20 to 25% by weight, based on the weight
of the tablet core. Therefore the active ingredient
proportion in the tablet core can preferably amount to about

10 60 to 93% by weight, especially preferably about 70 to 85% by
weight, and in particular about 75 to 80% by weight.

Preferably suitable as the auxiliary material component in
the tablet core are fillers and/or basic auxiliary materials.

15 Furthermore, if desired, the tablet core can contain a low
quantity of surfactant.

Preferably suitable basic auxiliary materials are such
materials which give, in a concentration of 1% by weight in
20 water at 25°C, an aqueous solution or suspension with a pH -
value of at least 7.5. Examples of preferably suitable basic
auxiliary materials are basic alkali metal salts, basic
alkaline earth metal salts and basic ammonium salts, for
example in the form of the carbonates, hydrogen carbonates,
25 phosphates, hydrogen phosphates, oxides, hydroxides,
citrates, tartrates, acetates or propionates, in particular
basic sodium salts, basic potassium salts and basic ammonium
salts, such as sodium hydrogen carbonate, potassium hydrogen
carbonate, sodium carbonate, potassium carbonate, ammonium
30 carbonate, trisodium citrate, disodium tartrate, dipotassium
tartrate, magnesium oxide, calcium oxide, magnesium

hydroxide, calcium hydroxide, magnesium carbonate, calcium
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carbonate, disodium. hydrogen phosphate, dipotassium hydrogen
phosphate, trisod;um phosphate, tripotassium phosphate,
tricalcium phosphate, sodium acetate, potassium acetate,
sodium propionate etc., basic amino acids, such as lysine and
arginine, and the like. In general, the water soluble, basic
auxiliary materials such as sodium hydrogen carbonate,
potassium hydrégen carbonate, sodium carbonate, potassium
carbonate, trisodium citrate and trisodium phosphate are
preferred. Especially preferably used are sodium hydrogen
carbonate, potassium hydrogen carbonate or a mixture of both,
in particular sodium ﬁydrogen carbonate.

The basic auxiliary materials aid the formation of a weakly
basic micro milieu on the tablet surface and thereby
presumably counteract a rapid precipitation of the ibuprofen
in the stomach. The proportion of the basic auxiliary
material in the tablet core may, if present, preferably be
about 5 to 30% by weight, in particular.about 6 to 25% by
weight, based on the weight of the tablet core. Typically,
about 8 to 20% by weight of basic auxiliary material is
mostly used, in particular about 13 to 17% by weight. If the
basic auxiliary material is a hydrogen carbonate, such as
sodium or potassium hydrogen carbonate, the proportion may
preferably amount to less than 1 molar equivalent, .for

example about 0.2 to 0.8 molar equivalent, in regard to the
sodium ibuprofen hydrate.

As filler in the tablet core generally auxiliary materials
that improve the compressibility are suitable. However
preferably in general are neutral to weakly acidic fillers

that improve the compressibility, preferably those that do
not have a buffering effect. In the context of the present

e ——— e — ——— A= CE i T Y SR WV e arbem T n



10

15

20

25

30

WO 2004/035024 PCTICH2

- 19 -

invention the expression “neutral to weakly acidic filler”

comprises in particular fillers that, at a concentration of

1% by weight in water at 25°C, result in an aqueous solution
or suspension with a pH value between 4 and 7.5. Preferably
water soluble fillers are used. Examples of preferably
suitable fillers are sugars such as saccharose, glucose,
fructose and lactose, hexoses such as mannitol, xylitol,
maltitol, sorbitol, hydrolysed or enzymatically split starch
such as maltodextrin, cyclodextrins such as - and y-
cyclodextrin, non-crosslinked (water soluble)
polyvinylpyrrolidone, polyvinyl alcohols, polyethylene
glycols, polypropylene glycols, alkali metal salts, alkaline
earth metal salts and ammonium salts of organic or inorganic
acids, in particular sodium, potassium, magnesium and calcium
salts such as sodium chloride, potassium chloride, magnesium
chloride, sodium sulphate, potassium sulphate, magnesium
sulphate, trimagnesium dicitrate, tricalcium dicitrate,
calcium lactate, calcium gluconate, calcium hydrogen

phosphate and the like. Especially preferred fillers are

hexoses such- as sorbitol and mannitol, non-crosslinked -

polyvinylpyrrolidone, maltodextrin and sodium chloride, in
particular water soluble, non-crosslinked
polyvinylpyrrolidone, which is apparently also suitable to
delay the precipitation of the ibuprofen in the stomach.
Povidones K25-K90 (BASF, Germany) such as Povidone K25 and
Povidones K29-32 are, for example, suitable as wzter soluble,
non-crosslinked polyvinylpyrrolidones.

The proportion of the filler in the tablet core can, if
present, preferably amount to about 1 to 25% by weight, in
particular about 3 to 20% by weight and typically about 5 to
15% by weight, based on the weight £ the tablet ¢ re. :
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The tablet formul;;ion of this invention can contain fillers
or basic auxiliary materials or both. If the tablet core
contains filler as well as basic auxiliary material, the
optimal quantity can occasionally be a little lower than the
aforementioned quantities. Furthermore the total quantity of
filler and basic auxiliary materials expediently amounts to
at the most about 50% by weight, preferably at most about 40%
by weight and especlally preferably at most about 30% by
weight, based on the weight of the tablet core.

According to a particularly preferred embodiment, the tablet
formulation of this invention contains as the auxiliary
material component sodium hydrogen carbonate and/or potassium
hydrogen carbonate and non-crosslinked polyvinylpyrrolidone.
Preferably the formulation can contain, based on the weight
of the tablet core, about 5 to 15% by weight, in particular
about 5 to 10% by weight, of non-crosslinked
polyvinylpyrrolidone and about 7 to 20% by weight, in
particular about 12 to 18% by weight of sodium hydrogen
carbonate and/or potassium hydrogen carbonate. Preferably the
tablet core contains no further auxiliary materials, i.e. the
tablet core can preferably consist of sodium ibuprofen
hydrate, non-crosslinked polyvinylpyrrolidone, and sodium

hydrogen carbonate and/or potassium hydrogen carbonate.

If desired, the tablet mixture can also contain a2 surfactant
such as sodium dodecylsulfate as auxiliary material. However,
the proportion of surfactant, if present, is in general not
over about 2% by weight and can typically amount to about 0.1
to 2% by weight, for example about 1% by weight, based on the
weight of the tablet core. The addition of a surfactant is’
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however generally not required, which is why the tablef "core
of this invention can preferably be surfactant free.

Therefore the auxiliary materia) component can preferably
consist of basic auxiliary material and/or neutral to weakly
acidic filler that improves the compressibility, i.e. the
tablet core preferably consists of the sodium ibuprofen
hydrate and basic auxiliary material and/or neutral to weakly

acidic filler that improves the compressibility.

If the water content of the sodium ibuprofen hydrate is under
11% by weight, i.e. in the range between 8 and 11% by weight,
a comparatively high auxiliary material proportion is in
general indicated, in order to counteract the reduction of
the properties of the sodium ibuprofen hydrate. Therefore in
this case in general a proportion of auxiliary matefial, in
particular filler and/or basic auxiliary material, of about

30 to 50% by weight, based on the weight of the tablet core,
is preferred.

The tablets of this invention can contain the active
ingredient sodium ibuprofen hydrate in conventional dosages,
high doses also being possible due.to the low proportion of
auxiliary material. Therefore the tablets of this invention
can contain for example about 128 mg to 1024 mg of sodium
ibuprofen hydrate (corresponding to 100 mg to 800 mg
ibuprofen), in which dosages in the range of about 256 mg to

768 mg, in particular about 256 mg to 512 mg, are in general
preferred.

The tablet formulations of this invention can preferably be
¢ ated with a sugar or film coating, in which all customary
sugar and film coating materials are in principle suitable as

v
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coating materials. The thickness of the coat is not critical;
however in generaf the proportion of the coat, based on the
weight of the tablet core, is only about 1 to 10% by weight,
preferably about 3 to 6% by weight.

The tablets of this invention can be produced by compressing
the sodium ibuprofen hydrate, optionally in mixture with
auxiliary material, into tablet cores and, if desired,
coating the tablet cores with a sugar or film coating. The
tabletization can be carried out in a manner known per se
with customary tablet presses. Likewise, a sugar or film coat
can be applied in a manner known per se by conventional
methods. Attention should however be paid during production

to ensure that the water content of the sodium ibuprofen

"hydrate lies in the aforementioned ranges.

In general it is preferred that, prior to tabletization,
sodium ibuprofen hydrate is granulated in dry form,

optionally together with the auxiliary material or a part of

.the auxiliary material. If the sodium ibuprofen hydrate shows

a2 bulk volume of more than 0.35 ml/g the granulation can, if
desired, be dispensed with. To determine the bulk volume, a
250 ml measuring cylinder is carefully and slowly filled up,
without shaking, with an exactly weighed quantity of
substance. Lastly, the poured in substance is levelled off,
1f necessary by using a hairbrush to level off the surface of
the substance in the cylinder, and the volume of the
substance is read off. The bulk volume is the quotient of the
read off volume and the mass of the introduced substance.

If auxiliary materials, in particular filler and/or basic

auxiliary material are used, these can be admixed before the
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granulation, or just be admixed to the final mixture directly
prior to tabletizgfion, or a part of the auxiliary materials
can be employed in the granulation and the rest added to the
final mixture. However, if the tablet contains filler as well
as basic auxiliary material, in general it is preferred, to
add the filler already in the granulation and the basic
auxiliary material only in the final mixture.

The invention also concerns a method to achieve an
accelerated onset of analgesic effect, comprising the
production of the tablets of this invention and the

administration thereof to a patient suffering from pain.

The invention is further illustrated by the following
examples. In the examples, Kollidon CL (Hoescht, Germany)
denotes a water insoluble, crosslinked polyvinylpyrrolidone;
Povidone K25-K90 (BASF, Germany) denotes water soluble, non-
crosslinked polyvinylpyrrolidones; dimethicone (Wacker,
Germany) is a silicone oil;-Hypromellose 2910, 6 and 15 mPas
(Shin Etsu, Japan) is a water soluble
hydroxypropylmethylcellulose; Magrogol 4000 and Magrogol 6000
(Hoechst, Germany) is a highly polymerised, waxy and water
soluble polyethylene glycol with an average molecular weight
of 4000 to 6000 respectively; and titane dioxide

(Schweizerhalle, Switzerland) is a water insoluble white
pigment.

Example 1
a) 256.25 kg sodium ibuprofen dihydrate were mixed

homogenously in a conventional mixer with 25.0 kg Povidone
K25 for 10 minutes. This mixture was compacted in a roller

compactor, and the compacted material was broken over a sieve
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with the mesh width of 1.0 mm. Portions with a granular size

under 0.25 mm weré=once more compacted and broken.

49.75 kg sodium hydrogen carbonate, sieved through a sieve
with mesh width of 0.71 mm, were mixed in a conventional
mixer with the compacted material for 10 minutes. The
obtained final mixture was compressed on a rotary press with
16 pfesses at an average hourly output of 50 000 tablets. The
obtained oval, biconvex tablets had a weight of 331 mg, &
length of 11.7 mm a width of 7.7 mm and a height of 4.6 mm.

To determine the hardness of the tablets, the necessary force
to crush the tablet between the motorised jaws of a
Schleuniger Hardness Tester was measured. The average

hardness (mean from 10 measurements) was 78 N.

The disintegration time of the tablets was measured by means
of the disintegration method described in the European
Pharmacopoeia, 4 edition, Chapter 2.9.1, page 191, using
water (pH about 7) as disintegration medium. The average
disintegration time of the tablets (mean from 6 measurements)
was 5.2 minutes.

b) 331 kg of the obtained tablets were loaded in 2 Glatt
Coater and sprayed with a solution of 3.5 kg Hypromellose
2910, 0.75 kg lactose monohydrate and 0.75 kg Magrogol 6000
in 10 kg water and 40 kg ethanol (96%) at a product
temperature of 35°C to 42°C, and isolated. Under the same
conditions, the isolated film tablet cores were sprayed with
a suspension of 2.8 kg Hypromellose 2910, 3.6 kg lactose
monohydrate, 1.0 kg Magrogol 4000 and 2.6 kg titane dioxide
in 56 kg water and 24 kg ethanol (96%). The dried film
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tablets were treated with a polishing solution of 2 kg

Magrogol 6000 and 17 kg water. The final weight of the film
tablets was 348 mg.

Example 2
As described in Example 1, 331 kg of the final mixture for

tabletization was produced. In an analogous manner to Example
1, this was compressed to form oblong, biconvex tablets with
break score on one side, and the tablets obtained were
processed to f£ilm tablets as described in Example 1. The
tablet cores had a weight of 662 mg, a length of 17.3 mm, a
width of 8.3 mm a height of 5.0 mm and a content of sodium
ibuprofen dihydrate of 513 mg (corresponding to 400 mg
ibuprofen acid); the average hardness was 98 N and the

average disintegration time was 5.7 minutes. The final weight
of the film tablets was 696 mg.

Examples 3-50

a) The tablet formulations listed in Table 1 were produced in
an analogous manner to Example la.

To produce the granulate, the sodium ibuprofen hydrate was
mixed with the excipients used in dry granulation (auxiliary
materials A), if any, in a conventional mixer for 10 minutes,
the obtained mixture or, as the case may be, the sodium
ibuprofen hydrate used without auxiliary materizis was
compacted on a roller compactor, the compacted mzterial was
broken over a sieve with the mesh width of 1.0 ma, and
portions with a granular size under 0.25 mm were once more
compacted and broken. In Example 41, a sodium ibuprofen
hydrate with a mean particle size of 0.1-0.2 mm and a bulk

volume £ over 0.35 g/ml was used and the obtained sodium
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ibuprofen hydrate/maltodextrin mixture was not compacted, but
directly used for tabletting. In the Examples 28-30, a
granulate with a granular size of 0.25 - 1.25 mm (Example

28), 0-0.25 mm (Example 29) or 0-1.25 mm (Example 30) was
produced and used in tabletization. The water content of the
sodium ibuprofen hydrate used was determined in each case as

loss on drying at drying at 105°C.

The obtained granulate (granular size in the range of 0.25 to
1.0 mm, if not otherwise indicated) was mixed in a
conventional mixer wiéh auxiliary materials (auxiliary
materials B), if any, for 10 minutes. The obtained final
mixture (or the granulate itself, if no auxiliary material B
was used) was compressed on a rotary press with 16 presses at
an average hourly output of 40 000 - 60 000 tablets. The
obtained oval, biconvex tablets had a weight of 300-350 mg, a
length of 11.7 mm, a width of 7.7 mm and a height of about

4.6 mm with the press machinery that was used.

The water content of the used sodium ibuprofen hydrate; the
proportion of the sodium ibuprofen hydrate in the tablet
formulation, as well as the used auxiliary materials A and B

and their proportions in the tablet formulation are compiled
in Table 1.
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Table 1
Example| § weight % weight of % weight of % weight of Tablet Disintegration
of water * | Na ibuprofen auxillary auxillary hardness ~ time [min)
hydrate material(s) A ™ material(s) B © [N]

3 13.3% 100% - - 48 4.8

4 14.2% 100% - - 53 5.6 '

5 12.2% 100% - - 42 4.9

6 10.5% 100% - - 38 4.6

7 11.2% 98.5% - 1.5% Mg stearate 32 16.5

8 13.2% 99.5% - 0.5% Mg stearate 38 12.4

9 13.2% 89.5% - 10.5% NaHCO, 58 5.8

10 13.2% 91.2% 8.9% Povidone K25 - 64 7.8

11 14.1% 91.2% 8.9% Povidone K25 - 73 8.4

12 13.2% 83.7% 16.3% Povidone K25 - 89 9.6

13 13.3% 83.4% 7.5% Povidone K25 9.1% NaHCO, 68 4.0

14 13.3% 83.4% 7.5% Povidone K25 9.1% KHCO, 64 3.8

15 13.3% 77.4% 7.5% Povidone K25 15.1% Naj; citrate 69 5.8

16 13.3% 77.4% 17.5% Povidone K25 |5.1% NayPO, 72 6.2

17 13.3% 77.4% 7.5% Povidone K25 15.1% Na,CO, 66 6.8
.18 13.3% 77.4% 7.5% Povidone K25 7.5% NaBCO,, 64 5.8

7.6% KHCO,
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Example| % weight % weight of % weight of t weight of Tablet Disintegration
of water *' | Na ibuprofen auxillary auxillary hardness time [min])
hydrate material(s) A ™ material(s) B*® {N]
19 13.3% 76.6% 7.5% Povidone K25 14.9% NaHCO, 68 5.4
1.0% Na
dodecylsulfate
20 12.7% 77.3% 7.6% Povidone K25 15.1% NaHCO; 75 5.8
21 13.3% 83.7% 16.3% maltodextrin |- 62 5.4
22 13.3% 82.4% 8.0% maltodextrin 9.6% NaHCO, 66 5.9
23 13.3% 77.3% 7.6% maltodextrin 15.1% NaHCO, 78 5.4
24 13.3% 67.0% 4.0% Povidone K25 10.5% microcryst. 53 8.8
cellulose,
15.8% NaHCO,,
2.7% talc
25 13.3% 64.0% 4.0% Povidone K25 10.5% microcryst. 58 8.7
cellulose,
15.8% NaHCO,,
2,7% talc,
3.0% Kollidon CL
26 13.3% 72.0% 28.0% NaHCO, - 82
27 13.3% 77.4% 7.5% Povidone K25, - 69 .1
15.1% NaHCO,3
28 12.7% 82.3% 8.0% Povidone K25 [9.7% NaHCO, 67 3.2
29 12.7% 82.3% §.0% Povidone K25* |9.7% NaHCO; 83 3.4
30 12.7% 82.3% 8.0% Povidone K25 !’ |9.7% NaHCO, 70 4.0

- g8Z -
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Example| % weight % weight of % weight of % weight of Tablet Disintegration
of water * | Na ibuprofen auxillary auxillary hardness time [min)
hydrate material(s) A Y™ material(s) B © N)
31 13.7% 89.5% 10.5% NaHCO, - ) 61 4.7
32 12.7% 82.3% 8.0% sorbitol 9,.,7% NaHCO; 71 4.0
"33 12.7% 89.5% 10.5% sorbitol - 60 4.5 '

.34 12.7% 76.3% 14.8% Povidone K25 [8.9% NaHCO, 89 5.2

.35 12.7% 76.3% 14.8% -sorbitol 8.9% NaHCO, 75 2.8

36 12.7% 76.3% 14.8% sorbitol 8.9% Na,CO, 72 2.0

37 11.2% 85.1% 8.3% sorbitol 6.6% NaHCO, 68 4.3

38 6.0% 85.1% B.3% sorbitol 6.6% NaHCO, 50 4.7

39 6.0% 80.8% 8.5% maltodextrin 10.2% NaHCO,, 60 7.8
0.5% Mg stearat

40 0.5% 75.0% 8.3% Povidone K25 16.7% NaHCO,3 43 4.2

41 12.7% 82.4% 8.0% maltodextrin ¥ ]9.6% NaHCO; 71 3.2

42 12.7% 74.7% 7.4% Povidone K25 14.9% NaHCO,, 89 9.5
3.0% Sio0-

43 12.7% 74.7% 7.4% Povidone K25 14.9% NaHCO,, 86 8.8
3.0% talc

14 13.1% 75.1% 7.3% Povidone K25 (B.8% NaKCO,, 722’ 4.4
8.8% NaCl

45 13.3% 75.1% 7.3% Povidone K25 8.8% NaHCO,, 76 1.3

8.8% mannitol
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Example| % welght $ weight of % weight of § weight of Tablet Disintegration
of water * | Na ibuprofen auxillary auxillary hardness time (min]
hydrate material(s) A ™ material(s) B“ [N}
46 12.7% 77.3% 7.6% Povidone K25 14.8% NaHCO,, 64 9.2
0.3% dimethicone
47 12.7% 53.0% 20.0% Povidone K25, |22.0% NaHCO, 115 7.2
5.0% mannitol ¢
48 12.7% 53.0% 20.0% Povidone K25, - 105 7.8
5.0% mannitol,
22.0% NaHCO,
419 13.2% 70.0% - 15.0% NaCl, a8 6.2
15.0% NaHCO,
50 12.9% 79.7% 3.9% Povidone K25, 12.5% NaHCO, 65 4.2
3.9% maltodextrin

&) water content of the sodium ibuprofen hydrate, measured as loss on drying at 105°C

b) auxillary material(s) in the granulate
‘¢) tabletization auxillary material (s)

d

granular size of the granulate in the range of 0.25 to 1.25 mm

e) granular size of the granulate in the range of 0 to 0.25 mm

4

g) without compaction

granular size of the granulate in the range of 0 to 1.25 mm
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To determine the crushing strength of the tablets, the
necessary force to crush the tablets between the motorised
jaws of a Schleuniger Hardness Tester was measured. The

values reported in Table 1 are in each case the mz2an of 10
measurements.

The disintegration time of the tablets was measurad by means
of the disintegration method described in the European
Pharmacopoeia, 4™ edition, Chapter 2.9.1, page 151, using
water (pH about 7) as disintegration medium. The

disintegration times listed in table 1 are in each case the
mean of 6 measurements.

The formulation according to Example 40 proved to be
extremely sticky on the tabletization tools and had a strong
tendency to capping. A tendency to capping was also observed
in the Examples 7 and 39 and furthermore sometimes also in
the Examples 6, 37 and 38. In addition Examples 6, 38 and 39
gave formulations that stuck on the tabletization tools, and
the formulation in Example 7 was sometimes sticky, although
both effects were clearly less marked than in Example 40. The
formulations according to Examples 42 and 43 were sticky
(without a tendency to capping), which was also observed
sometimes for those of the Examples 5, 24, 25 and 46. The
formulations according to Examples 3 and 21 were only
slightly sticky and showed no tendency to capping. The
formulations according to Examples 9-20, 22, 23, 26-36, 41,
44, 45 and 47-50 showed good to very good tablet properties
(hardness, disintegration time, friability, look of the
tablet surface}, in particular those of the Examples 12, 15~
20, 22, 23, 29, 34, 47.and 48 resulting in practically
perfect tablets. The surfaces of ‘the tablets were perfectly
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smooth, nearly free of pores and very well suited for the
film coating. i}

The influence of the water content showed itself particularly
in Examples 3-6, in which the pure active ingredient was
compressed. Good to acceptable tablets were obtained, if the
water content was at least 11% by weight. If the water
content sinks under this value, the tablets increasingly
stick on the press tools, and the tablets have only a low
crushing strength and show a tendency to capping. The
sticking on the press tools can not be avoided through the
addition of the highly effective anti-sticking agent
magnesium stearate; rather through this addition the hardness
of the tablets is drastically reduced and the disintegration
time increases significantly over 10 minutes, as illustrated
in Examples 7 and 8. Also the negative influence of an
insufficient water content can only be compensated for in a
limited manner by the addition of fillers and basic auxiliary

materials, such as illustrated in Examples 38-40.

As Examples 24 and 25 show, the results of the tablet
formulations, which additionally contain microcrystalline
cellulose, talc and, if applicable, the disintegrant material
Kollidon CL, are worse than comparable examples without these
additions. The tablet hardness is not improved through these
additions, and the disintegration time is about 9 minutes.

As the remaining examples verify, tablets with sufficient
mechanical strength, disintegration times less than 10
minutes, mostly between about 2 and 7 minutes, and tablet
hardness, depending on the quantity of auxiliary materials
empl yed, of between about 50 and 120 N, are btained by use
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of sufficient water content and by use of one or more fillers
and/or basic auxiliary materials.

b} In an analogous manner to Example 1lb, the tablets obtained
in the Examples 4, 11, 13, 19-23, 30, 45, 47, 4% and 50 were
provided with a film coat. The final weight of the film
tablets was about 317-367 mg. Moreover, film coats were
successfully produced, which contain as film formers
carrageenan, polyvinyl alcohol and
hydroxypropylmethylcellulose, as well as the usuzl

plasticizers such as polyethylene glycel, triethyl citrate
and triacetine.

The bioavailability of the film tablets obtained according to
Examples 19 and 22 (in the following ‘indicated as Example 19b
and 22b) was tested on 15 subjects, Nurofen tablets (Boots)
containing 200mg ibuprofen being used as reference
formulation. The subjects each received 2 film teblets, or
dragees. The results of the biocavailability studies are
compiled in Table 2.

Table 2
Example 19b Example 22b Nurofen
Caax (Hg/ml) 46.4 + 8.8 47.6 £ 8.7 36.8 £ 9.4

AUCp-» (ng x h/ml)| 135.6 * 23.5] 127.5 £ 25.5 |130.7 % 26.9

toax (h) 0.67 £ 0.4 0.62 £ 0.3 1.4 £1.1

As ibuprofen and the ibuprofen salts are absorbed in the
entire intestinal tract, it is not suxprising that all three

preparations show almost the same bioavailability. On the
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other hand it is obvious from the Cg. values tha:t the
formulations of tﬂis invention produce higher maximal blood
levels. Particularly noticeable is the big difference in the
times observed to achieve the maximal blood level, tgpax. The
formulations of this invention are clearly superior to the
reference sample. A significantly faster increase in blood
level occurs and the maximum is reached arocund 45 minutes
earlier. For a pain relieving medicine this is of great
importance. With an achievement of the maximal blood level
that is too late, the patient can be tempted to take a
further tablet, since the pain relief begins too late.

Example 51 (Dissolution Test)
The active ingredient release from the tablets obtained in

Examples 3-50 and from film tablets was tested by means of
the method described in the European Pharmacopoeia, 4"
edition, Chapter 2.9.3, page 194, (Paddle Equipment) in the
following three media:

- 1000 ml of 0.1 M hydrochloric acid (artificial gastric
juice, pH 1.2),

- 1000 ml McIilvain Buffer (pH 3.5), produced from 702 ml
0.1 M aqueous citric acid solution and 298 ml 0.2 M
aqueous NazHPO, solution;

- 1000 ml USP Buffer (pH 7.2), produced from 50 ml 0.2 M
aqueous KHPO, solution and 34.7 ml 0.2 M agueous NaOH

solution, and made up with water to 1000 ml

The dissolution profiles of some formulations are graphically
Presented in Figures 2-5 for illustration. Figure 2 shows the
dissolution profile, which was measured by the paddle method
in 0.1 M hydrochloric acid at 50 rpm, of the non-coated
tablets (tablet ¢ res) according to Examples 13, 14, 21, 22

- ) = R ™ R Ml eVt TR T T S el A " T, T LT,
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and 33 (in the following and in Figure 2 referred to as
Example 13a, 14a,-}1a, 22a, and 33a respectively) and the
film tablet according to Example 50 (in the following and in
Figure 2 indicated as Example 50b). Figures 3-5 show the
dissolution profiles, which were measured by the paddle
method in the aforementioned media, of the film tablets
according to the Examples 19, 20 and 22 (in the following and
in Figures 3-5 referred to as Examples 19b, 20b and 22b
respectively) and for comparison the corresponding
dissolution profiles of Dolormin (Woelm Pharma, Germany), a
preparation available on the market, a film tablet containing
342 mg ibuprofen lysinate, and Nurofen (Boots, Great
Britain), a dragee coated with sugar, containing 200 mg
ibuprofen in the form of the acid; Figure 3 shows the
dissolution profiles in 0.1 M hydrochloric acid at 100 rpm,.
Figure 4 the dissolution profile in McIlvain Buffer at 100

rpm and Figure 5 the dissolution profile in USP Buffer at S0
rpm.

Ibuprofen is an organic acid with a strongly pH-dependant
solubility. In the pH range of 1-5 the solubility is
significantly under 0.1 g/l. Only after pH 6 does it greatly
increase as a consequence of salt formation and it reaches a
value of about 20 g/l at pH 7. If the in vitro release is
measured at pH 7.2, it is not surprising that for the Nurofen
tablet, which contains the ibuprofen in the form of the acid,
a rapid active ingredient release is likewise observed. Even
at pH 7.2, the active ingredient release from the film
tablets of this invention is however rapider than the release
from the ibuprofen lysinate film tablet Dolormin, and in
particular than the release from the ibuprofen film tablet

Nurofen. However this difference at pH 7.2 can not to explain

w
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why the maximum blood level was reached with the formulations

of this invention about 45 minutes faster than that with
Nurofen.

However, an explanation for the significantly rapider blood
level increase achieved in accordance with this invention is
offered by the dissolution behaviour at acidic pPH values
(Figures 2-4). Due to the poor solubility of the ibuprofen at
PH values under 5 and the limited volume of the dissolution
medium, the active ingredient in these experiments was not
completely dissolved. For Dolormin and Nurofen a
comparatively slow, gradual dissolution was observed, such as
illustrated in Fiqures 3 and 4. In contrast, the formulations
of this invention showed an significantly improved
dissolution behaviour, the film tablets according to Examples
20b and 22b tending to formation of highly supersaturated
solutions in particular at pH 1.2 (without the pH values of
the dissolution media being changed thereby). The drop in the
curves after about 10-20 minutes is a consequence of the
gradual crystallisation of ibuprofen, whereby the
supersaturation is gradually reduced. It is assumed that the
Supersaturation phenomenon also plays an important role in
the observed, excellent in vivo resorption and that the
Supersaturated solutions might have an even significantly
greater stability than under in vitro conditions due to the

complex compositions of gastric and intestinal juices.

Ch e ——— T
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Patent Claims

1. Non-effervescent tablet for oral administration of sodium
ibuprofen comprising a tablet core and, if desired, a sugar
or film coat on the tablet core, wherein the tablet core
consists of 50 to 100% by weight of sodium ibuprofen hydrate
and 50 to 0% by weight of auxiliary material component, based
on the weight of the tablet core, and contains no lubricant
and no disintegrant, the sodium ibuprofen hydrate having a
water content of from 8 to 16% by weight of the hydrate.

2. Tablet as claimed in claim 1, wherein the water content

of the sodium ibuprofen hydrate is 11 to 16 % by weight of
the hydrate.

3. Tablet as claimed in claim 1 or 2, wherein the water

content of the sodium ibuprofen hydrate is 12.5 to 15 % by
weight of the hydrate.

4. Tablet as claimed in any one of claims 1 to 3, wherein
the sodium ibuprofen hydrate is present in an amount of from

50 to 99.9% by weight, based on the weight of the tablet
core.

5. Tablet as claimed in any one of claims 1 to ¢, wherein
the sodium ibuprofen hydrate is present in an amount of at

least 60% by weight, based on the weight of the tablet core.

6. Tablet as claimed in any one of claims 1 to 5, wherein
the sodium ibuprofen hydrate is present in an amount of from
60 to 93% by weight, based on the weight of the tablet core.

7 A A g adalet g A b
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7. Tablet as claimed in any one of claims 1 to 6, wherein
the sodium ibuprofen hydrate is present in an amount of at

least 70% by weight, based on the weight of the tablet core.

8. Tablet as claimed in any one of claims 1 to 7, wherein,
the sodium ibuprofen hydrate is present in an amount of from

70 to B5% by weight, based on the weight of the tablet core.

9. Tablet as claimed in any one of claims 1 to 8, wherein

the auxiliary material component comprises one or more basic
auxiliary materials.

10. Tablet as claimed in any one of claims 1 to 9, wherein

the auxiliary material component comprises one or more water

soluble, basic auxiliary materials.

11. Tablet as claimed in any one of claims 1 to 10, wherein
the auxiliary material component comprises one or more basic
auxiliary materials, selected from basic alkali metal salts,

basic alkaline earth metal salts, basic ammonium salts and
basic amino acids.

12. Tablet as claimed in any one of claims 1 to 11, wherein
the auxiliary material component comprises one or more basic
auxiliary materials, selected from sodium hydrogen carbonate,
potassium hydrogen carbonate, sodium carbonate, potassium
carbonate, trisodium citrate and trisodium phosphate.

13. Tablet as claimed in any one of claims 1 to 12, wherein

the auxiliary material component comprises at least one basic

—crw e w o
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auxiliary material, selected from sodium hydrogen carbonate
and potassium hydréaen carbonate.

14. Tablet as claimed in any one of claims 9 to 13, wherein
the proportion of the basic auxiliary material is 5 to 30% by
weight, based on the weight of the tablet core.

15. Tablet as claimed in any one of claims 9 to 14, wherein
the proportion of the basic auxiliary material is 6 to 25% by
weight, based on the weight of the tablet core.

16. Tablet as claimed in any one of claims 1 to 15, wvherein
the auxiliary material component comprises one or more

neutral to weakly acidic fillers that improve the
compressibility.

17. Tablet as claimed in any one of claims 1 to 16, wherein
the auxiliary material component comprises one or more water

soluble, neutral to weakly acidic fillers that improve the
compressibility.

18. Tablet as claimed in any one of claims 1 to 17, wherein
the auxiliary material component comprises one or more
fillers, selected from sugars, hexoses, hydrolysed or
enzymatically split starches, cyclodextrins, non-crosslinked
polyvinylpyrrolidone, neutral to weakly acidic alkali metal
salts, neutral to weakly acidic alkaline earth metal salts,

and neutral to weakly acidic ammonium salts.

19. Tablet as claimed in any one of claims 1 to 18, wherein

the auxiliary material component comprises.one or more

TRt T T
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fillers, selected from hexoses, non-crosslinked

polyvinylpyrrolidghe, maltodextrin and sodium chloride.

20. Tablet as claimed in any one of claims 1 to 19, wherein

the auxiliary material component comprises non-crosslinked
polyvinylpyrrolidone as filler.

21. Tablet as claimed in any one of claims 16 to 20, wherein

the proportion of the filler is 1 to 25% by weight, based on
the weight of the tablet core.

22. Tablet as claimed in any one of claims 16 to 21, wherein

the proportion of the filler is 3 to 20% by weight, based on
the weight of the tablet core.

23. Tablet as claimed in any one of claims 1 to 22, wherein
the auxiliary material component comprises one or more basic
auxiliary materials and one or more neutral to weakly acidic
fillers that improve the compressibility.

24. Tablet as claimed in any one of claims 1 to 23, wherein
the auxiliary material component comprises at least one basic
auxiliary material, selected from sodium hydrogen carbonate
and potassium hydrogen carbonate, and non-crosslinked
polyvinylpyrrolidone as filler.

25. Tablet as claimed in any one of claims 1 to 24, wherein
the auxiliary material component comprises, based on the
weight of the tablet core, 5 to 15% of basic auxiliary
material, selected from sodium hydrogen carbonate and
potassium hydrogen carbonate, and 7 to 20% of non-crosslinked
polyvinylpyrrolidone as filler.
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26. Tablet as clé&med in any one of claims 1 to 25, wherein
the auxiliary material component consists of basic auxiliary

material and/or neutral to weakly acidic filler that improves
the compressibility.

27. Tablet as claimed in claim 1 or 2, wherein the tablet
core consists of sodium ibuprofen hydrate, the sodium
ibuprofen hydrate has a water content of 11 to 16% by weight,
and the hardness of the tablet is at least 30 N.

28. Tablet as claimed in claim 27, wherein the sodium

ibuprofen hydrate has a water content of 12.5 to 15% by
weight.

29. Tablet as claimed in claim 27 or 28, wherein the hardness
of the tablet is at least 40 N.

30. Tablet as claimed in any one of claims 1 to 29, wherein
the sodium ibuprofen hydrate is present in racemic form.

31. Tablet as claimed in any one of claims 1 to 29, wherein

the sodium ibuprofen hydrate 1s present in the form of sodium
S$(+)-ibuprofen hydrate.

32. Tablet as claimed in any one of claims 1 to 31, wherein

the tablet core is coated with a sugar or film coat.

33. Tablet as claimed in any one of the claims 1 to 32,
wherein the tablet core is coated with a sugar or film coat

in an amount of from 1 to 10% by weight, based on the weight
of the tablet core.
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34. Process for pr;aucing a non~effervescent tablet for oral
administration of sodium ibuprofen comprising a tablet core
and, if desired, a sugar or film coat on the tablet core,
wherein the tablet core consists of 50 to 100% by weight
sodium ibuprofen hydrate and 50 to 0% by weight auxiliary
material component, based on the weight of the tablet core,
and contains no lubricant and no disintegrant, and wherein
the sodium ibuprofen hydrate has a water content of 8 to 16%
by weight of the hydrate, characterized in that the sodium
ibuprofen hydrate, when applicable in mixture with auxiliary
material, is compressed into the tablet cores and, if

desired, the tablet cores are coated with a sugar or film
coat.
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87) Resumen: una tableta no efervescente de ibuprofeno que comprende un nicleo de tableta y, de ser
deseado, una cublerta de azdcar o pelicula, en donde el nicleo de tableta, basado en el peso del nicleo de
tableta, consiste de 50 a 100% en peso de hidrato de Ibuprofenc de sodio y de 50 a 0% en peso de material
componente auxiliar y no contiene lubricante ni desintegrante, y en donde el hidrato de’buprofeno de sodio
tiene un contenido de agua de 8 a 16% en paso, preferiblaments de 11 a 18% en peso, poses suficlente dureza,
particularmente rapido en los niveles de la sangre y por
lo tanto a un efecto analgésico acelerado. Contrario a la doctrina actual el hidrato de ibuprofeno de sodio que

es comparablemente pequeiio y lieva a un incremento

tiene un contenido apropiado de agua es suficientemente compresible.
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La presente invencién se refiere a una formulacién de
tableta no efervescente para la administracién oral de
ibuprofeno’ sédico ¥ a un procedimiento para la fabricacién de
la misma. ' .

‘El ibuprofeno,'es decir el acido 2~(4-isobutilfenil) -
propiénico, es un medicamento canocido de propledades anal-
gésicas,hantiflogiaticas y antipiréticas, que se destina n
especial al tratamiento de. enfermedagas inflamatorias vy
dolores, por ejemplo enfermgdades reumdticas, cefaleas,
migraflas, dolores de muelas, . dolores de espalda, dolores
musculares, dolores postoperan;ioé, etcétera. La forma
terapéuticamente eficaz es el 5(+)-ibuprofeno, miqntras que
el enantibmero R(-) es précticamente infectivo, peroc en patte
Se transforma en el cuerpo en la forma eficaz S(+). A pesar
de que en los Gltimos afios se han lanzado al mercado algunos
preparados, qué contienen el ibuprofeno-en la forma S(+), la
verdad es que el ibupfofenq sigue utilizidndose mayormente en
forma racémica.

Un aspecto‘fundament;l en eqpecial en el tratamiento
del dolor consiste' en logrqr un aﬁeéto' rdpido. Para
coﬁseguirlo, el ingrediente activo tiene que "liberarse Y
resorberse con rapidez, lo cual en el caso de formas de
administracidén sélidas presupone agémés gque estas se
descomponen réapldamente en el tracto gastrointestinal. Por
otro lado, las formas de adminiq;racién sblidas tienen que
ser lo suficientemente péqugﬂas para que pueden ingerirse sin

problemas.



10

15

20

25

...3-_

Sin embargo, én el caso dél.ibuprofeno se presenta-una
serie de problemas de fofmuiacibq. Por un lado, las dosis
unitarias de las formulaciones ée ibuprofenc contienen por
ejemplo cantidades de principlo activo equivalentes a 200 mg,
400 mg, 600 mg u Bootmg de ibuprofeno racémico, es decir, la
porcién de principio -activo de una tableta tiene que Ber
alto, para que esta pueda ser siendo facil de tragar. Por
otro lado, 1las. formulaciones deben contener adyuvantes
idéneos en una cantidad suficiente, para gque las
formulaciones puedan prengarse' facirmeﬁte en las maAquinas
hablituales de fabricacién de tabletas, no deben pegarse a los
moldes de las tabletas y deben proporcionar tppletas de
disgregacién rapida y durgza suficienté. La consecuclién de un
efecto rapido viene dificultada .por el hecho de que el
ibuprofeno..es dificilmeénte soluble en medios dcldos, en
espec1al en el Acildo gastrlco, por lo cual se demora conside-
rablemente la’ disgregaciétn 'y la resorc16n del principio
activo. .

Los principios activos de un intervalo de fusién baijo,
como el ibuprofeno, pueden provocar problemas de producciédn
durante la fabricacién de tﬁbietas.debido a los fenbmenos de
sinterizacién y de pegado sobre las dos mitades (cufio vy
matriz) de 1a§ prensas de lgs‘ tabletas. E1 pegado puede
subsanar afladiendo cantidades grandes de agentes antiadhe-
sivos. Pero,llas mezcias finales'r;sultan mas propensas a.la
hidrofugacién, ralentizdndose la liberacibn. del principio
activo. Para eyita;_y lograr mezclas pulverulentas de buena

fluvidez, aptas para elZprensado de tﬁbletas, se propone en el
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documento WO-A-93/23026 mezclar en seco 100 partes de ibu-
profeno o de otros Acidos 2-arilp;op16nicos con 50~500 partes
de compuestos de calcio; por ejemplo el hidrogenofosfato
cidlcico, .el carbonato .cdlcico © el hidrdéxido calcico vy
prensarlos Jjunto con los adyuvantes y/o excipientes habi-
tuales para obtener las tabletas. ’ .

En.cambio{ en el documento EP-Al-0C 478 838 para mejorar
la idoneidad para el prensado 8se propone transformar 1la
totalidad o una parte del ibuprofeno en la sal célcica y
granular o convertir en tabletas el producto resultante,
empleando para ello los adyuvantes y excipientes habituales,
por ejemplo celulosa microc:igtélina, acele;gntea . de
disgregacidn, 'deslizantes, y lubricantes. Con -arreglo al
documento EP-Al-0 478 838, el principio activo, aparte de 'la
sal cdlcica, puéde contener también una porcién de ibuprofeno
0 de una sal aménica, sddica o potésica del mism&; las sales
aménica y alcaiinas, an fqncibn de porciédn de las mismas que
se hallea presente, pﬁeden mejorar la solubilidad pero al
miéﬁo tiempo vuelven a incrementar el caracter higroscépico y
la pegajosidad. 5in embargo, la sal cilcica, empleada para
aupentar el intervala de fusiéq-y para mejorar la idoneidad
para el prensado de tabletas, es dificilmente soiuble, con lo
cual se retarda la disgregacién y la resorcién.

Para evitar problemas secundarios, en el documento JP-
A-63 198 620 se propone utilizar el ibuprofeno junto con un
antidcldo (glicinato de aluminio, hidrogenocarbonato sédico,

lactato de aluminio y/o un coprecipitado de hidréxido magné-
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slco y sulfato potésico) y/o -un material de revestimiento
{coating) para -la mu&osa. )

En el documento US-A-4 834 966 se describe el uso de
bicarbonato sédico en una compoéicibn soluble en agua, dque
puede dar 1lugar a una bebida de sabor agradable y que
contiene del 33 al 46 } en peso de ibuprofeno, del 34 al 51 &
en peso de L-arginina y del 9 al 29 % en peso de bilcarbonato
a8ddico.

Por el documento US-A-5 262 179 se conocen también
formulaciones de bolsita soluble en agua, no efervescente,
que contienen una sal .potasicé, sédica, de arginina ‘o de
lisina de i1buprofenc y, para enmascarar el _gabor del
ibuprofeno en'solucibn acuosa, un bicarbonato, un. hidrogeno-
fosfato o un citrato tribédsico de uh. metal alcalino. Las
formulaciones publicadas se cobtlienen por simple mezcla de los
componenteé-y contienen ‘en cada caso alrededor del 50 % en
peso o mas de otros auxiliares, -en especial dextrosa, vy
solaménte un 20 ¥ en peso o menos ae la sal de ibuprofenoc.

En. el documento EP-Al-0 607 467 se describen compri-
midos de S(+)-ibuprocfenco de liberacién rapida, que contienen
del 0,1 al 10,0 % en peso de’ sales iﬁorganicas baAsicas, por
ejemplo carbonato sbdico; ' hidrogenofosfato disédico o
carbonato potdsico, o hidréxidos alcalinos diluidos. Durante
el procesoc de.fabricacibn de los comprimidos, los tltimos
provdcan una ligera disolucién del.S(+)—ibuprofeno, hacién-
dolo ligeramente pegajoso, de mdd; gque se puede prescinéir
del uso de aglutinantes adicionales. Los comprimidos pueden

dotarse de los. recubrimientos habituales, en especial recu-
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brimientos protectores, recubrimientos resistentes a los
jugos gaéstricos o recubrimientos retard. Si se desea, los
comprimidos recubiertos pueden prensﬁrse por los métodos
convencionales para obtenér tabletas, que por.-cada 400 mg de
S(+)-ibupr6feno contienen de 73 a 410 mg, con preferencia de
240 a 260 mg de auxliliar de prensado de tabletas, por ejemplo
celulésa microcristalina, élmidén, croscarmelosa 8sbdica,
estearatp magnésico, etc. No obstante, la liberacién répida
del principio activo en tampén fosfato (pH 7,2), indicada en
el documento EP-A1-0 607 467, "con arreélo al capitulo XXII de
la farmacopea estaéounidensé (USP), no permite sacar ninéuna
conclusién acerca de la rapidez de resorcién de ta}es formas
farmacéuticas en condiciones “in~vivo”, ya que la.solubilidad
del ibuprofeno.y de sus emantiémeros depende en gran manera
del pH. El1 ibuprafeno pasa rapida-mentl:e a la solucién a 'pH
7,2, debido a que forma sales, sin embargo en un pH Acido
resulta poco soluble. En el estémago .existe un pH &cido, en
el tramo superior del intestino raramente se alcanzan valores
de PH de 7. Esto ée traduce en que el ibuprofeno pasa paula-
tinamente a_la solucidén en tramos posteriores del intestino,
gracias a la fa;macibn de .salea, por consiguiente no se
posible una elevacidén rapida del nivel_de-princig;o activo en
el organismo. '

Por el .documento WO-A-97/30699 se conoce también una
tableta no efervescente que contiené un medicamento de
lbuprofeno en una cantidad por lo menos del 35 % en peso, un
material excipiente, que consta de un' componente de relleno

prensable combinado con un componente “explosivo” y ademéas,
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en un material excipiente, un carbonatec o bicarbonato de
metal alcalino en una cantidad. suficiente, de modo que la
forma de administracibn presenta una dureza cémprendida entre
6,5 vy 15 kp y un periodo de disgregacién de menos de 10
minutos, con la condicién de que el medicamento de ibuprofeno
no es una sal cdlcica del ibuprofeno combinada .con una sal
alcalina del i1buprofeno. Segin la pﬁblicacibn del WO-A-
97/30699, los carbon.atos Yy bicarbonatos alcalinos, que
no:r..'malmente no se utilizan como materiales prensables, serian
idéneos para aumentar la idoneidad para el prensado de las
composiciones que contienen una carga de relleno prensable

combinada con un “explosiva”. _

El medicamento ibuprofenc en la. forma de administracién
correspondiente al documento WO-A-97/30699 puede ser ibupro-
feno, unoc de sus enantiémeros o una sql o un hidrato del
mismo. La. forma de dos_ificécib'r; parece ser especialmente
ventajosa' para la formulacién de 1las - sales alcalinas,
dificilmente prensable, y sobre todo de la sal sédica, que se
ha descrito como coposa, blanda, _pégajosa, muy mal prensable
e incluso Poco'idbnea para la granulacién., En calidad de
carga de relleno se emplea con preferencia un derivado de
celulosa, en especial la celulosa microcristalina, y como
“explosivo” con preferencia i_a croscarmelosa sbédica o un
glicolato de almidén-sodio. La_ formulacién descrita puede
contener otros- auxiliares.: por ejemplo diluyentes, lubri-
cantes o mejoradores de la fluide_z, Y poseer una cubilerta -‘de

azicar o pelicular. La mayoria de ejemplos de formulacién

publicados contienen un 50 % en peso de ibuprofeno sbédico
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dihidratado y un 50 % en peso de auxiliares, a saber: celulo-
sa microcrispalina y eventualmente :lactosa en calidad de
cargas de relleno; polvinilpirrolidona reticulada o croscar-
melosa sddica en calidad. de “explosivos”; estearato magné-
sico, éacido esteariéo o aceite_ vegetél como lubricantes;
carbonato' (o} bicarbonato. alcalino y eventualmente talco o
didxido de silicio en calidadlde mejoradores de la fluidez.

Los preparados de ibuprofeno que pueden adgquirirse en
el mercado (p.ej. el NURQFEN, B&ots) contienen el principio
activo mayormente en forma de &Aido, pero este A4acido se
disuelve mal en mediqs écidoé, por ejemplo en el estémago y
en el tramo superior'del intestine. Se han efectggdo muchos
intentos para acelerar la formaéibn de un nivel suficiente en
la sangre, con. el fin de lograf ﬁn efecto répido de alivio
del dolor. Estos intentos han desembocado en una serie _de
formulaciones de tabletas lanzadés al mercado que, en lugar
del ibuprofenc Aificilmenté soluble en el intervalo de pH del
acldo géstrico, contienen ibuprofeno - lisinato (p.ej.
DOLORMIN, Woelm Pharm; GmbH & Co., Bad Honnef, Alemania) o
lbuprofeno arginato (p:ej. DOLO-SPEDIFEN 200, Inpharzam AG,
Cadempino, Suiza).. Pero los aminodcidos lisina y arginina son
muy caros y, de este modo, encarecen las formulaciones en
cuestién. El uso de estas Faleé imblica.ademas el empleo de
cantidades de principlo activo mucho mayores y, por ello,
aumenta también el peso por tableta, porque p.ej. la cantidad
equivalente a una dosis dg 200 mg de ibuprofeno se situa, en
el caso.del ibuprofeno lisinato, en 342 mg y, en el caso del

ibuprofenc arginato, en 369 mg. Por ejemplo, las tabletas de
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DOLORMIN equivalentes a una dosis de 200 mg o de 400 mg de
ibuprofeno tienen un peso de 400 mg o de 800 mg por tableta;
la tableta que lleva una dosis de 400 mg es una tableta
oblonga de_ dimensiones ‘muy conaiderables: 19,3 mm _de
longitud, 8,6 mm de anchura y 6,6 mm de altura, que muchos
pacientes ya no son capaées de engullir sin problemas. La
tableta de DOLO-SPEDIFEN 200, equivalente a2 una dosis de 200
mg de ibuprofeno,.tiehe un peso de.610 mg por tableta, por
esta razén ya no es'viable la tableta equivalente a la doais
doble. Por consiguiente, el uso del ibuprofeno lisinato o del
ibuprofeno arginato es una alternativa al uso del ibuprofeno
que es viable ﬁnicamenye en el caso de las dosls baja, con
todo resulta una alternatiéa cara. ) --

Se comercializan también cépsulas de gelatina blanda
(SPALT LIQUA, Whitehall-Much, Miinster, Alemania) que, para
facilitar la resorcién raﬁida, contienen 200 mg de ibuprofeno
disuelto con la adicién de una pequefia cantidad de hidréxido
potéasico. Sin embargo, para fabricar las cédpsulas se necesita
un eqﬁipamiento especlal y caro, del que solo disponen unas
pocas empresas especializadas. Dado que las cépsulas no se
pueden partir, la dosificacién no siempre se puede adaptar a
las necesidades individuales. Las cépsulas correspondientes a
400 mg de ibuprof;no no se _fabficqn por el momento, si
existieran serian muy grandes y-dific?les.de tragar.

Se conocen las-saleslambniea.y alcalinas de ibuprofeno,
que son sustanéias pegajosas,-higroacbpicas y dificiles de
prensar. Sobie todp la sal sbdicay'por su estructura ceroéa,

resulta extremadamente dificil de prensar y también dificil
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de granular (K.D. Rainsford, “Ibuprofen: A crigical biblio-
graphic review”, editorial Taylor & Francls, 1999, ISBN-0-
7484-0694-8, .pagina ?5). Esta es la'razén por la que hasta
ahora no se hayan comercializado tabletas ‘' que contengan
ibuprofeno sédico.

Es, pues, un objeto de la presente invencién desarro-
llar una formulacién de tabletas que pueda _fabricarse a
escala industrial, que permita'una’libaracibn Yy una resorciédn
ridpidas del principio_ activo y que pueda incorporarse a
tabletas.de tam;ﬂo relativamente ﬁequeno.

Este objeto se realiza con una tableta no’ efervescente
para la administracién oral- del ibuprofeno sédico,igue consta
de un nicleo de tableta y si Qg desea una cubierta de azicar
o pelicular sobre dicho nﬁcleo,_pn_{é que el nucleo tiehe del
50 al 100 % en peso de ibpprofeno sédico.hidratado y del S0
al 0 % en peso de componentes auxliiares, porcentaje referido
al peso total de'dicho nicleo, y no contiene lubricante ni
“explosivo” alguno, tenien&o el ibuprofeno sédico hidratado
un contenido de agua del 8 al 16 % en peso, porcentaje
referido a dicho producto hidratado.

" Ahora se ha encontrado de modo sorprendente que la
idoneidad del ibuprofeno sédico para el prensado de tabletas
depende en gran manera de este-coqtenidg de agua y que, en
coﬁtrario de las opiniones dominantes hasta el momento, es
posible fabr;car tabletas de dureza suficiente y tiempos de
disgregacién cortds, que contienen relativamente poca

canfidad de adyuvantes o nada en absoluto, en el supuesto de

que se emplee un ibuprofeno sédico hidratado de un contenido
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en agua comprendidq entre el b y el 16 % en peso, eon prefe-
rencia entre el 11 y el 16 % en peso y de que se controle
exactamente el contenido en agua. En virtud de las
propiedades de.comprésibn particﬁlérmente malas, descritaé en
el estado de la técnica, y de la estructura cerosa, el
experto en la materia normalmente no realizaria ensayos para
fabricar tabletas prhcticémente l}bres de auxildiares, sino
que afiadiria cantidades relativamepte grandes de cargas de
relleno y “exploqivos? comprimibles, con el fin de lograr
propiedades aceptables de cémpresibn y de disgregaclén.

Ha sido totalmente sorprendente, por tanto, que con un
contenido i1ddneo de agua se puedan fabricar inclu§9 tabletas
de’ ibuprofeno sédico hidratado puro. - —-

En las figuras se representa lo. siguiente.

La figura 1 representa la dureza y el tiempo de
disgregacién de una tableta de la invehcibn en funcidén de la
fuerza de prensado que se Eplica para la fabricacién de dicha
tableta. .

La figura 2 representa los perfiles de disolucién de
las tébletas en acido clorhidrico b,l M (pH 1,2) en el método
del agitador de paletas (paddle) que gira_a 50 rpm.

La figura 3 representa los perfiles de disoluclén de
las tabletas de la invencién, provistas de cublerta peli-
cular, en acido clofhidrico'o,l M (pH 1,2) por el método del
agitador de paletas (paddle) a- 100 rém frente a una tableta
de Dolormin con cubierta pelicprar y una tableta de Nurofen

con cubierta pelicular.
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La figura-ﬁ representa los perfiles de disolucién de
las tabletas de 1la invencibn,.provipﬁas de cqbierta peli-
cular, en un tampén_.MEIl}ain (pH ?,5) por el método del
agitador de. paleta (paddle) que gira a- 100 rpm por
comparacié4n con una fableta de Dolormin con cubilerta peli-
cular y con una tableta deé Nurofen con cubierta pelicular.

La ﬁigura 5 representa los- perfiles de disoluciédn de
tabletas de la invencién, provistas de cubilerta pelicular, en
el tampén de la farmacopea_de Estados Unidos (UsSp) 7,2) por
el método del agitador de paletas (paddle) que gira a 50 rpm
frente a‘una tabieta'de Dolormin con cubierta pelicular y una
tableta de Nurofen con cublerta pelicular. -

El ibuprofenc: sédico puede ser fundamentalmente anhidro
© bien estar presente ‘en forma monohidratada o dihidratada o
en uné mezcla de estas formas. }a_férma anhidra y la forma
moﬁohidratada sbn higroscbgicas Yy absorben agua para generar
la forma dihidratada. Por ejemplo, el ibuprofeno s6dico
anhidro en una huﬁedad relativa del aire del 25 % absorbe
espontaneamente hasta un 13,6 % en peso de agua.mPor consi-
guiente, si ge émplea la forma monochidratada se obtendria una
tableta higroscépica y se necesitaria un envase muy estanco;
de lo contrario, la tableta absorberia gran-cantidad de agua,
se reblandeceria -y tendria tendencia a soltar una capa
superior en forma de fapa. En el caso de las tabletas con
cubierta pelicular, 1la -dilatacién dé la tabléta por la
absorcién de agua seria tan grande que reventaria dicha

cubierta pelicular.
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En cambio, la forma dihidratada précticamente ya no es
higroscépica y a temperatura amblente con una humedad rela-
tiva del aire del 90 % absorbe menos del 0,5 % de agua. Por
ejemplo, el ibuprofgno sédico h}dFafado que tenga un conte-
nido de agua del 13:14 %.en peso ya no absorbe mads agqua a
pesar de que se guarde de forma gbierta a 40°C y una humedad
relativa del 75 %-durhnte_G meses. Es muy frecuente que las
fabricantes de ibuprofeno sédico dihidratado lo suministren
con un contenido de .agua que no. corresponde a la forma
dihidratada, ya que esta forma durante el secado entre 40 Y
50°C cede fAcilmente agua de cristalizacién y se convierte
facilmente en 1la forma monohidratada. Este hqug pone de
manifiesto la importancia del control exﬁFto del contenido en
agﬁa Y puede explicar igualmenfe la razén por la que en el
estado de la técnica no se haya reconbcido la dependencia que
exliste entre la aptitud para el pren§ado de tabletas y el
contenido de agua.

Si e}_contenido'de agua del ibuprofenc sédico hidratado
se sitda por debajo del 11 % en éeso, ser4d dificil fabricar
table;as de dureza suficiente y no propensas a formar tapas
(inglés: capping; alemé&n: Deckeln)) y evitar que se peguen a
los moldes de prensado. Si el c.:ontenido de agua se sitida
entre el 8 y el 11 % en peso, estos inconvenientes se pueden
compensar facilmente aﬂadieqdd adyuvantes idéneos. En cambio,
8i el contenide de agua del ibuprofeno sdédico hidratado se
sitda en el 5 % en peso o menoé, ya no se podra fabricar la

-

tableta con pocos auxiliares.
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De modo sorprendente se ha encontrado ademas cque la
dureza y los periodos de disgrggacibn'de la tableta de 1la
invencién son practicamente ihdepéndieﬁtes de- la presién
aplicada al prensar la tableta, auni;ue falte un “explosivo”.
En la figura 1 se representa graficamente la dureza medida
con una méAquina Schleuniger de medic':ic';n de dureza y los
tiempos de disgregacién ex; agua medidos a 37°C en funcién de
la fuerza-.c'ie prensaéo para una tableta de la invencién,
compuesta por 512,5 mg de ibuprofeno sédico hidratado
(conténido de agua entre el 13 y ;zl 14 .% en peso), 50 mg de
polivinilpirrolidona K25 y 99,5 mg de hidrogenocarbonato
sbédico. Se aprecia que un aumento de la fuerza de prensado de
20 a 50 kN se traduce en un aumento ins'ignifici;)te de 1la
dureza y del tieml;o de di.sgregacibn_.' Debido a este hecho
sorprendente puede excluirse practicamente el riesgo de que,
aplicando una fuerza de prensado- demasiado alta, se obtengan
tabletas de du.reza excesiva y de propiedades mermadas de
disgregacién .y de liberacién, lo cual facilita todavia méas 'la
fabricaclén de las tabletas de la invencién.

Se ha encontrado ademds de modc:i sorprendente que las
tabletas de la invencién pueden fabricarse sin afadir un
lub:gicante interno., como podrig ser el estearato magnésico,
el estearato célcico, el acido. estedrico, los triglicéridos
de &acidos grasos,-etcé_tera. Como es sabido, a las mezclas de
partida para el prensado de tableta_s normalme_nte ge les
afiaden lubricantes, para-qué la masa 1.16 se pegue al molde de
prensado y no sea demasiada alta la friccién én el momento de

desmoldear o expulsar las tabletas. Si no se.utiliza un
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lubricante se tropieza normalmente con gravea defliclencias en
el prensado de tabletas, que -provocan el paro de las prensas
y las tabletas resﬁltan insérﬁibles, ya que sufren deterioros
en el momento de la expulsidn -de la_maquina.*Es, por tanto,
totalmente sorprendeﬂte que se pueda prescindir de lubricante
en la fabricaéibn de las -tabletas de la invencién y que se
hayan podid6 prensaf‘ millones de tabletas en las prenﬁas
habituales sin tener que afiadir ningin lubricante_interno. De
hecho se ha constatado que con la adicién de lubricantes
clasicos, como el estearato magnésico, incrementa incluso el
rigsgo de que la hezcia prensada se peque a la superficie de
la prensa (la superficie del cufio). Ademds, los.lubricantes
suelen ser hidrbfugoq y podrian empeorar la idoneidad para el
prensade y la disgregaciédn de las tabletas. Por consiguiente,
las formulaciones de tabléetas de la invencibn.ﬁo contienen
cantldades importantes (es decir, céntlenen menos del 0,1 %
en peso) de lubricantes en el nicleo y, con preferencia,
estdn totalmente exentas de lubricantes internos.

Se lha puesto de manifieato ademés que, a raiz de
prescindir de lubricantes internos, ya no es necesario afiadir
un “explosivo” a la mezcla que se convierte en tabletas. De
este modo se reduce todavia mas la porcién de auxiliares,
pudiendo- incluQB prescindirse completamente de ellos. La
solubilidad en agua del ibuprofeno sédico hidratado es en
realidad tan grande que no se puede seguir mejorando 1la
disgregacién de la taﬁleta con.;a adicién de los “explosivos”
habituales o de combjinaciones _dg Eargas de relleno, .por

ejemplo celulosa microcriqtalina, con “explosivog”. Por lo

-
-
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tanto, las formulaciones de tabletas de la invencién de modo
conveniente no contienen cantidades sigrnificativas (es decir,
contienen mencs del 0,1 % en peso) de “explosivos” o cargas
de relleno de caracter _explbsiéo,- pér ejemplo polivi-
nilpirrolidona reticulada, silicatos -de magnesio y aluminio,
celulosa micrbcristalina, almidones, almidones-carboximetil-
celulosa sdédica, etc. Yy, con prefereﬂcia, estdn totalmente
exentos de tales aditivos.

Los 'fiempos de disgregacién de las tabletas de la
invencibn se sitlvan por lo general netamente por debajo de
los 10 minutos, por ejemplo en el intervalo de 2 a 7 minutos.
Por la .gran solubilidad en agua del ibuprofgno sbdico
hidratado y por haber prescindido de lubricante_e_i: -internos,
las tabletas de la-invencibn'dan lugar a una liberacién vy
resorcién rapidas del prinéipio activo y, con ello, a una
elevacién rédpida del nivel del mismg en la sangre y de su
concentracidén en el "sitio desgado;_Se ha encontrado ademé&s
que las tabletas de 1la“ invencibn, en especlal cuando
contienen un- compenente bésico, pueden dar lugar en med:.o
acido a soluciones claramente sobresaturadas, lo _cual favo-
rece todavia mds la resorcién rapida. La presente invencién
permite, pues, alcanza# con. mayor fabidez un nivel eficaz en
sangre y concentr&ciones en los sitios deseados que 1los
medicamentos conocidos de ibuprofeno y, por consigquiente, un
efecto analgésico inicial mAs rédpido y ademé&s la consecucién
mas répida del nivel mé&ximo en- sarigre y de las concentra-
clones en los sitios de;eidos. Mediante numerosos estudios

“in vivo” se ha confirmado que el nivel maximo en sangre no

" e e——— e e e wm =
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Se alcanza con las formulaciones convencionales de ibuprofeno
hasta pasadas 1,5 horas de la administracién. En cambio, con
las tabletas de la invencién sin “explosivo” ya se alcanza el
nivel méximo en sangre al cabo de 35 'minutos.’ Por lo tanto,
las tabletas de la invencién permiten un alivio especialmente
rapido del dolor y reducen el rieaga de que el paciente, en
vista de la lentitud con que se inicia el efecto analgésico,
cpte por tomar una seqgunda tableta. .

Prescindir de lubricantes Y “explosivos” y reducir o
prescindir de otros adyuvantes en las formulaciones de
tabletas de la-presente invencién permite reducir notable-
mente el peso y el tamafio de las tabletas. ILa cantidad de
1buprofeno sédico dihidratado, equivalente a 200 mg de
ibuprofeno, es de 256 mg, por lo tanto la diferencia de peso
con respecto al 1buprofeno insoluble no es demasiado grande,
en camblo se logra una’ reduccién sustanc1al de peso con
respecto al {buprofeno lisinato vy al ibuprofeno arginato
solubles, incluso en lo referente al principio acfivo. Por lo
tanto, las tabletas de 1la invencién se resorben rapldamente y
tienen un tamafio relativamente pequefio.

La fabrlcac16n de las tabletas puede efectuarse POr un
método de por si conocido con las prensas convencionales, 1la
fraccién de adyuvantes puede manteperse Pequefia y los costes
de principio activo son menores que en el caso del lisinato Yy
del arginato, por todo ello }as tabletas de la invencién

pueden fabricarse con una ventaja ecoqémica especial.
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El término “nilicleo de tableta” denota en el marco de la
presente invencién una tableta sin cublerta de aztcar o
pelicular.

En el marco de esta invencidn, el término “ibuprofeno
sédico hidratado” cémprende ténto. la ;al s6dica del ibu-
profeno racémico, como las sales sédicas de loas enantidmeros
S(+)-ibuproféno y R({=)=-ibuprofeno y de las mezclas de estos
enantiémeros. Se emplea con'. preferenlcia el S(+)-ibuprofeno
sbédico h;dFatado y, en especial, el ibuprofeno sédico
hidratado racémico. EX contenido en agua de la forma
hidrqtada se sitia de modo cenveqiente entre el 8 y el 16 %
en peso, con preferencila eﬂtre el 11 y el 16 __%- en peso,
porcentaje referido al peso de la forma hidratada; es
preferido en especlal un contenido de agua del 12,5 al 15 %
en peso, en part%cuiar dgl' 13 al 14 % en peso. Por el
contenido de agua exlstente 'segin la invencidédn, la forma
hidratada en la mayoria de casos estd presente sobre todo o
totalmente en forma dihidratada. Una pequefia cantidad "de
forma monoh;dratada apenas molesta, mlentras que un aumepto
de la cantidad de'la forma ﬁonohid;atada conlleva un empeora-
miento creciente de la idoneidad para el prensado de
tabletas, que.hasta cierto punto puede compensarse con la
adicién "de materigleaiauxiliares. .

En el marco de la presente invencién se determina en
cada caso el contenido en agua del ibuprofeno sédico hidra-
tado en cada caso como pérdida por secado a 105°C, ya que el
agua de cristalizacién se pierdé-poi completo a esta tempera-

tura.
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" La porcién de ibuproferio sédico hidratado en las formu-
laciones de tah;etas;de la invencidén éuede sltuarse de modo
conveniente entre el 50 y el 100 % en peso, con preferencia
entre el 60 y el 100 & en peso y con preferencia especial
entre el 70 y el iod %_en'peao, porcentaje referido al peso
del nticleo de la tableta. En conapcuencia, la porcién de
auxiliares dentro del nicleo de- la tablet§ se sitda de modo
convenliente eﬂtre el 50 y eljtJ % en peso, con preferencia
entre el 40 y el Q0 % en peso y con'prefgrencia especilal enire
el 30 y el 0 % en peso. .

Segin una forma preferida de ejecucién, el ntcleo de
las tabletas puede ' estar formado fundamenta}pente por
ibgprofeno sbdico'hidiatade y estar fundamentalmente exento
de adyuvantes, es declr, contener con preferencia menos del
0,1 % en peso dé adgpvantes O no contener adéuvante alguno.
En esta forma de ejecucién,. el contenido en agua del
ibuprofeno sédico hidratado deberia situarse coﬂ preferencia
entre el 11 y el 16 % en peso, siendﬁ preferido un contenido
en agua del 12,5 al 15 % en peso y preferido en especial un
contenido en agua del 13 al 14 % en peso. Por otro lado, la
tableta ereria tener una aureza (medida en una maAquina
Schleuniger de ensayo de dureza) con preferencia por lo menos
de 30-N, con preferencia especlial por lo menos de 40 N.

No obstante, en general se prefiere el uso en el nicleo
de la tébleta dé una porcién pequefia, por lo menos del 0,1 %
en peso de adyuvantes, que estd presente de modo conveniente

mezclado con el ibuprofeno- sédico hidratado. En el caso de

nicleos de tabletas qﬁe contienen auxiliares, la cantidad de
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ibuprofeno sédico hidratado puede situarse de modo
conveniente entre el 50 y el 99,9 § en'peso, con preferencia
enére el 60 y el 99,9 % en peso y con preferencia especial
entre el 70 y el 99,9 % en peso, porcentaje referido al peso
dql nicleo de la éableta. Por lo tanto, 1la porcién de
auxiliares dentro del.ﬂﬁcleo de la tébleta se gitﬁa de modo
conveniente entre el 50 y el 0,1 % en peso, con preferencia
entre el 40 y el 0,1 % en peso y con preferencia especial
entre el 30 y el 0,1 % en-peso. .

Los .auxiliares gque pueden utilizarse en el niicleo de
las table£as pueden s;r conmpuestos fundaﬁentalmente solubles
en agua o dificllmente soluples.é insolubles en. agua. Por
ejemplo, en ocasiones se desea gpplear en la mezela para el
prensado de tabletas un aglutinanfe insoluble, por ejemplo el
diotxido de silicio. No obstante, por'lo general se prefiere
utilizar en el nicleo de:-las tabletas sobre todo o
exclusivamente auxili;res solubles en agua. En el marco de la
presente invenclén Ee denominan “solubles en agua” _los
compuestos dque a .25°c se -éiéuelven €n agua en una
concentracién por lo menos'del 1 % _en peso.

La porcién de auxil;ares éque con preferencia pueden
ser solubles en agua) puede situarse con preferendia entre el
7 vy el 40 % en peso, en especial entre el }5 y el 30 § en
peso y sobre todo.ent}e el 20 y el 25 % en pesp, porcentaje
referido al peso del nﬁcleolde la tableta. Por consiguiente,

la cantidad de principio activo dentroc del nutcleo de 1la

tableta puede situarse con preferencia entre el 60 y el 93 %

2y,
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en peso, en especial entre el 70 y el 85 % en peso y sobre
todo entre el 75 y el 80 % en peso.

En’ calidad de componente .aux:l.liar del nidcleo de las
tabletas son idéneos ‘con preferencia las cargas de relleno
y/o los auxiliares Basicoq.-El nicleo de la tableta puede
contener ademas, sl se desea, una pequefla cantidad de tensio-
activo. - .

Los auxiliareé basicos qu; se emplean con prefereﬂcia
son aquellos compuestés qué a 25°C.en una concentracléon del 1
% en peso en agua dan lugar a una solucién o a una suspensién
acuosa con un pH por 16 menos de 7,5. Son ejemplos de
auxiliares bdsicos que pueden emplgarse con pretgfencia las
sales alcalinas, laQ. sales alcalinotérreas vy--las sales
ambénicas, por ejemplo en forma de carbonatos, hidrogeno-
carbonatos, fosfatos, hidrogenofosfatos, 6xidos, hidréxidos,
cltratos, tartratos, ﬁcetatos 0 proplonatos, en especial las
sales béasicas sbdicas, potasicﬁb o'ambn{cas, por ejemplo el
hidrogenccarbonato sédico,.el hidrogenocarbonato potasico, el
carbonato‘ sédico, el carbonato potasico, el carbonato
amébnico, el citrato trisédico, el tartrato disédico, el
tartrato dipotssico, el 6xido de magnesio, el 6xido de
calcio, el hidrdxido de magnesio, el hidréxido de cadlecico, el
carbonato magnésico,':el carbonato célcico, el hidrogeno-
fosfafo disédico, el hidrogaﬂofosfato dipotéasico, el fosfato
trisédicp, el fasfato tripotésico, el.fosfato tricdlcico, el
acetato sbdico, el acetato potasiqo, el propionato sddico,
etc., los aminodcidos bésicos, por ejemplo la lisina y 1la

arginina, etc. Por lo genéraL se prefieren los auxiliares
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basicos solubles en agua, por ejemplo el hidrogenocarbonato
sbdico, el hidrogenoca;bonato potasicof el carbonato sédico,
el carbonato potésico, el citrato trisédico y el fosfato tri-
s6dico. Pueden ug}lizarae con preferencia especial el hidro-
genocarbonato sbdico; el hidrogenocarbonato pot&sico o una
mezcla de ambos, en espegial el ﬁidfogenobarbonatp sédico.

Los auxiliares basicas favorecen la formacién de una
micromedio ligeramente basico sobre 1la superficie de 1la
tableta y probablemente por esta razén contrarrestan la
precipitacié4n répida del' ibuﬁrofeno en el estémago. La
cantidad de auxiliares basicos eh el nficleo de la tableta
puede situarse, si los hay, con preferencia entre-el 5 y el
30 8 en peso, en especlal entre el 6 y el 25-% en peso,
porcentaje referido al. peso del- nicleo de la tableta. Se
utilizan por lo general por ejemplo del 8 al 20 % en pesc de
auxiliares bésicos, en especial del 13 al 17 & en peso. Sl el
auxiliar basico es un hidrogenocarbonato, por ejemplo el
hidrogenocarbonato s6dico o potasico,_eﬁéonces la porcién del
mismo puede situarse con preferencia en menos de- 1
equivalente moiar, por ejempla de 0,2 a 0,8 equivalentes
molares, porcién referida al ibuprofeno sédico hidratado.

En calidad de cargas de relleno del nﬁcleo de las
tabletas son idbneos en general los auxillares que mejoran la
idoneidad para el prensado. Sin embargo, en general se
prefieren las cargas de relleno neutras o ligeramente Acidas,
que mejoran la aptitud para el prensado, en especial aquellas
que no tienen efecto tampén. En el marco de la presente

invencién, 1la expre316n “cargas -de relleno neutras o

&
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ligeramente acidas” comprehdé sobre todo las cargas de
relleno que a 25°C } en -una can;eﬁtracibn del 1 % en peso en
agua dan lugar a una solucibn 0 una suspenslén acuosa, con un
pH comprendido entre 4 y 7!5. Se-utilizan con preferencla las
cargas de relleno solubles en agua. Son elemplos de cargas de
relleno que pleden eyplearse con preferencla los azicares,
por ejemplo la sacarosa, la glucosa, la ;ructosa y la
lattosa, las hexosas, por.ejemplo la manita, la xilita, 1la
maltita y la sorbita, los almidones hidrolizados o descom-
puestos por accidén enzimética, por ejemplo la maltodextrina,
las ciclodextrinas, por. ejpmplé 15 B- § la y-ciclodextrina,
la polivinilpirrolidona no reticulada (soluble en:Pgua), los
polivinilalcdholes, los polietilenglicoles, los poelipropilen-
glicoles, las sales alcalinas, alcaliﬂotérreas y ambénicas de
4dcidos orgénicos o inorgénicos, sobre todo las sales sédicas,
pot&sicasi 'magnésicas y calcicés, tales como el cloruro
sbédico, el cloruro potédsico, el cloruro magnésico, el sulfato
sbdiéo, el sulfato potéasico, ;l sulfato magnésico, el
dicitrato trimagnésico, el dicitrato tricﬁléico, el lactato
cdlcico, el gluconato cldlcico, el hidrogencfosfato célcico,
etcétera. Son cargés de relleno especialmente preferidas las
hexosas, como la sorbita y ia.manita, la polivinllpirrolidona
sin reticular, la maltodextrina y. el cloruro sédico, en
especlal 1la pgliviﬁilpirroliﬁpnh'no reticulada solubles en
agua, que lademas parecé ser J1dbénea para retrasar la
precipitacién del:- ibuprofeno én'él estémago. En calidad.de
polivinilpirrolidonas no reticuladas, solubles en agua, son

idéneas por ejemplo las Povidonas K25-K90 (BASF, Alemania),
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por ejemplo la Povidoﬁa K25 y la Povidona K29-32 (nota:
povidona es una abreviacién de polivinilpirrolidena).

La porcidén de cargas de rellendé en el nicleo de las

tabletas pueden situarse,'si las hay, con preferenclia entre
el 1 y el.25 % en peso, -en especial entre el 3 y el 20 % en
peso y sobre todo entre el 5 y el 15 & en peso, porcentale
referido al peso del nicleo de la tableta.
La. formulacién de tabletas de la invencibn puede
contener cargas de relleno o auxiliares baslcos o las dos
cosas. S1 el nicleo de las tabletas contiene tanto cargas de
relleno como auxiliares bésicos, entonces las cantidades
éptimas podridn situarse eventualmente por debajp de 1las
cantidades indicadas anteriormente.' Por consiguiente, - la
cantidad total'de carga de,relieno-y de auxiliares baslicos se
sitta de modo conveniente como maximo en un 50 % en peso, con
preferencia como maximo en un 40 % en peso y con preferencia
especial como maximo en un 30 % en peso, porcentéje referida
al peso del nﬁéleo de -la tableta.

Segin una fbrma'de ejecucidén especialmente preferida,
la 'formulacién de tabletas de la invencldédn en calidad de
componente auxiliar contiene hidrogenocarbonato sédico y/o
hidrogenocarbonato pofasico Yy pqlivihilpirrolidona ne reticu-
lada. La formulacién puede- contener cén preferenéia del 5 al
15 % en peso, en especlal del 5 al 10 % en peso de polivinil-
pirrolidona no reticulada y del 7 al 20 % en peso, en
especial del 12 al 18 % en peso de hldrogenatocarbonato
s6dico y/o-hidrogenocarbqnato potisico, porcentajes referidos

al peso del nicleo de la tableta. Con preferencia, el nicleo
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de la tableta no contiehe oﬁros auxiliares, es decir, el
nicleo de la tabletg puede consEPr con brererencia de ibupro-
feno sbédico hidratado, polivinilpirrolidona no reticulada e
hidrogenocarbonato sédico y/o pop@sicd. -

S1 se desea; lé mezcla que se prensa en tabletas puede
contener como auxiliar un tensioactivo, por " ejemplo el
dodecilsulfato sédico., La porciédn @e tensioactivo, si lo hay,
se supera por lo general e} 2 % en peso y puede situarse por
ejemplo entre el 0,1 y el 2 & en peso, con preferencia en
torno al 1 % en peso, porcentajes referidos al peso del
nicleo de la tableta. Sin embargo,_ la adicién de un
ténsioactivo por lo general né es necesaria, razbébn por la
cual los nicleos de las tabletas de la invenciédn pueden estar
con preferenéia exentos de tensioactivos. Por consiguiente,
el componente auxiliar puede constar de un auxiliar bésico
y/o una carga de relleno neutra o ligeramente Acida que
mejore la ildoneidad para'el prenﬁédo, es decir, el nicleo de
la tgbleta consta con preferengia del ibuprofeno sédice
hidratado y un auxiliar baﬁico y)o. una carga de relleno
neutra e ligeramente Aacida que'mejore la aptitud para el
prensado.

S1 el conten{po en agga'del ibuprofeno sédico hidratado
se sitla por debajo del 11 % en peso, es ‘decir en el
intervalo comprendido entre el 8 y el 11 & en peso, entonces
es indicado por lo ééneral una ﬁofcién_relativamente alté de
auxiliares con el fin de 'contrarz.'eatar el empeoramiento de
las propiedades ' del ibuprofeno sédlco hidratado. Por

conasiguiente, en este cﬁao deberd darse preferencia en
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general a una porcién de auxiliares, en especial de cargas de
relleno y/o auxiliares basicos, del 30 al 50 % en peso,
porcentaje referido al nicleo de la tableta.

Las tabletas de 1la invencién' pueden: contener el
principio activo ibuprofeno sédico hidratado en las dosis
habitualeg' 'y dado la porcién bajar de auxiliares son posibles
ademds las dosis elevadas. Las fabletas de la invencién
pueden contener, por tanta, por ejemplo de 128 a 1024 mg de
ibuprofe?o sbdiqo hidratado (equivalentes a una cantidad de

100 a 800 mg de i1buprofeno), siendo preferidas en general las

dosis comprendidas en el intervalo de 256 mg a 768 mg, en

especial de 256 mg a 512 mg.

-
-—

Las formulaciones de tabletas de la invencién pueden
estar recublertas con preferencia pof una cublerta de azvcar
o pelicular, en calidad de materiales de recubrimiento son
idbéneos en pfincigio todos los materiales habituales de tipo
azicar o peliculares. El grosor de la cubierta no es critico:;
no obstante, la cantidad de recubrimiento se sitta en general
solamente entré el 1 y.-el 10 % en peso, con preferencia entre
el 3 yel 6 % en phso,-porcentaje referido al peso del nicleo
de ia tableta.

Las tabletas de 1la invencién pueden fabricarse
prgnsando el ibuproféno sbdico_-hidratado, 8i es necesario
mezclado con el auxillar, para obtener.nﬂcleoé dé“tabletas Y,
sl se desea, recubriendo los nicleos de las -tabletas con una
cublerta de azicar o pelicular. El prensado de las tabletas
puede rgalizarse por métodos ya conocidos en las prensas

habituales. .De igual manera puede aplicarse la eventual
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cublerta de azicar o pelicular por métodos habituales y de
por si conocidos: Sin embargo, durante la fabricacién deberia
tenerse en cuenta qﬁe el conteniQo en agua del ibuprofeno
sédico hidratade debe: situaése. déntrq' de ‘los limites
definidos anteriormente.

En genéral es preferido granula; el ibuprofeno sédico
hidratado seco antes del prensado de las 'tabletas, sl s=e
desea Junto con el auxiliar o una parte del aﬁxiliar. 51 el
ibuprofeno sédico hidrafado pres;nta una densidad aparente
superior a 0,35 ml/g, entonces sl se desea se puede
prescindir de 1la granulaciéﬁ. Para determinar la ‘densidad
aparegte se 1llena lentamente ; con culdado una probeta
graduada de 250 ml con una cantidad de productoc pesada
exactamente, sin agitar %a: pfobeta. Al final, si fuera
necesario, se allana el producto vertidq en ‘la probeta con un
pincel de pelo en la superficie de -1la columna y se lee el
volumen que ocupa el produéto.'Lh densidad aparente es el
cociente entre el vnlumen'leidg y al peso de la sustangia
introducida en la probeta.

51 se utilizan au#iliares, en especial. cargas de
relleno y/o un-auxiliar-bés;co, estos pueden mezclarse antes
de 1la granulacién © bilen antes: del mezclado final,
inmediatamente antes del prensado de las -tabletas o bien
puede utilizarse una parte de auxiliares para el granulado y
aladirse el resto a la mezcla final. Si la tableta contiene
carga de relleno y un auxiliar basico, entonces .es preferido
en general afiadir la carga de relleno a la granulacién,

mientras que el auxiliar basico se afiade a la mezcla final.
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La- invencién se reflere ademids a un método para lograr
un efecto analgésico de acciédn r&pidd, que consiste en la
fabricacién de las tabletas de la invencién y en su adminis-.
tracién a un paciente que sufre dolor.

La invencién se ilustra con ﬁayor detalle mediante los
ejemplos sigulentes. En los * efemplos, el Kollidon CL
(Hoechst, A;emania) es una polivinilpirrolidona rgticula?a,
insoluble en agua; las Povidonas RéS—KQO (BASF, Alemania) son
polivinilpirrolidonas no ieticuladaﬂ, solubles en agua; la
Dimeticona (Wacker, Alemania) designa un aceite de silicona;
la Hypromellose 2?10,'§ y 15 mPas (éhin Etsu, Japébn), designa
una hidroxipropilmetilcelulosa soluble en agua; 9} Makrogol
4000 y el Makrogol 6000. (Hoechqt, Alemania) .designan un
polietilenglicol de alto peso molecﬁlar, de consistencia
cerosa, soluble en agua, con peso moleciular medio de 4000 y
6060, respectivamente; el &iéxido de.titénio (gchweizerhalle,
Suiza) es un pigmento blanco ipsoluble en agua.

Ejemplo 1

a) En un mezclador convencional se mezclan ‘durante 10
minutos de forma homogénea 256,25 kg de ibuprofeno sédico
dihidratado y 25,0 kg de Povidona K25. Se compacta esta
mezcla en un molino de rodillos . (roller compactor) y se
tritura Fl material compactado pagéndolo a través de un tamiz
de 1,0 mm de ancho de malla. Las porciones de tamafio de grano
inferior a 0,25 mm se vuelven a compactar y triturar
pasidndolo por el tamiz.

En un mezclador convencional _;e mezclan durante 10

minutos 49,85 kg de hidrogenocarbénato sédico, tamizado a
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trqvés de un taﬁiz Ae 0,71 mm de ancho de malla, y el
material compactado. La mezcla final résuitante se prensa en
una prensa rotatéria_(rotary-press) provisto de 16 cufios con
una capacidad media de produccidn ﬁoraria-de 50.000 tabletas.
Las tabletas ovales,'biéonbexas, obteﬁidas tien;n un peso de
331 mg, una longitud de 11,7 mm, una.anchura de 7,7 mm y una
altura de 4,6 mm.

Para determinar la ‘dureza de las tabletas se mide 1la
fuerza nepesaria para romper la .tableta entre las mordazas
motorizadas de una maquina Schleuniger de enshyo de dureza.
La dureza media (valor promedio de }0 mediciones) es de 78 N.

El periodo de disgregacién de las tabletas gg_determina
por el ﬁétodo descrito en la.Farmacopea Epropea,,A' edicidn,
capitulo 2.9.1, pagina 191, empleando agua (pPH 7) como medio’
de disgreéacibn. El periode.de disgregacién de las tabletas
(valor promedio de 6 méqicioneé) es de 5,2 minutos.

b) En una maquina de regubrii con cubierta lisa se
cargan 331 kg’ de las ta?letas obtenidas y se rocian por
pulverizacién con una solucién _de 3,5 kg de Hypromellese
2910, 0,75_gg de iactosa mohohidratadp y 0,75 kg de Makrogol
6000 en 100 kg de agua y 40 kg de etanol ‘(del 96 &)
situandose la 'temperqtura del producto entre 35 y 42°C y
después se aislan. En'laalmismas condiciones se rocian por
pulverizacién los nuicleos de las tabletas de cubierta peli-
cular aisladas con una suspensién de 2,8 kg de Hypromellose
2910, 3,6 kg de laqfosa monohidrapada,_l,o kq de'Makrogol
4000 Y 2,6 kg de didxido de tit;dio an 56 kg de agua y 24 kg
de etanol (del 96 #®). Se tratan las tabletas de cubierta



10

15

20

25

- - e e MR LRl = s B

~ 30 ~-.
pelicular secas con una solucibq de pulido, compuesta por 2
kg de Makrogol 6000 y 17 kg de. agua. El peso final de las
tabletas con cubierta peliculgr es de 348 mg.

Ejemplo 2 .

Del mismo modo descrito én el ejemplo 1 se fabrican 331
kg de la mezcla final para prensar en tabletas. Esta mezcla
se prensa de modo similar al ejémﬁlo 1l en tabletas oblongas,
biconvexas, -con una -ranuéa de particién sobre una de las
caras, estas tablétas ge procesan para obtener tabletas de
cublerta pelicular del mismo modo .que se desdribe en el
ejemplo 1. Los'nﬁcleop'de las tablgta; tiene un peso de 662
mg, una longitud.de 17,3 mm, un; anchura de 8,3 mm, una
altura de 5,0 mm vy ﬁn'.contenidé en ibuprofeno sédico
dihidratado de 543 mg (equivalentes a. 400 mg de ibuprofeno
4dcido); la dureza media se sittla en 98 N y el peripdo medio
de disgregacién es de .5,7 miﬁuto;. 'El. pesoc final de las
tabletas con cubierta peliguiar es de 696 mg.

Ejemplos de 3 a 50

a) De modo similar al descrito eh el ejemplo la se fa-
brican ias formuiaciones‘de tabletas indicadas en la tabla 1.

Parai. .fabricar el 'granulado‘, en un mezclador conven-
ciona} se afladen al ibuprofeno sbd}co hidratade en 10 minutos
los excipientes (auxiliares A) empleados eventualmente en la
granulacidén seca, la_mezcla resultante o el ibuprofenolsédico
hidratado sin auxiliares se compactan en un molino de
cilindros (roller _compactgr{, el material compactado se
tritura paséndolo a través de un tamiz de 1,0 mm de ancho de

malla, las porciones de un tamafo de grano inferior a 0,25 mm

o -
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se vuelven a compaptariy triturar paéandolas por dicho tamiz.
En .el ejemplo 41 se emplea un lbuprofeno sédico hidratado de
un. tamafic medio de grano dé 0,1-0,2 mm y una densida&
aparente superior a 0,35 g/ml y no se compacta la mezcla de
ibuprofeno sédico hidiatpdo/ﬁaltﬁdektrind, 8ino que se emplea
directamente para el prensﬁdo de tabletas. En los ejemplos de
28 a 30 se fabrica un granulado de tamafio Ae grano entre 0,25
y 1,25 mm {ejemplo 28), entre 0 y 0,25 mm (ejemplo 29) o
entre 0 y 1,25 mm (ejempio 30), que se emplea para prensar
tabletas. .Se determina en cada caBo el contenido en agua del

ibuprofeno sédico hidratado que se emplea en forma de pérdida

por secado a 105°C.

. -
’

En un mezclador convencional se mezcla _durante 10
minutos el granulado resultante (tamafic de grano comprendido
entre 0,25 y 1,0 ém, sl no .se iddica lo contrario) y los
eventuales excipieﬂtes (auxiliares B} .- Se prensa. la mezcla
final resultante (o bien el granulado sclo, en el supuesto de
que no se utilicen excipilentes B) gn.una maquina de 16 cufios
que tiene una-capacidad de}pfoducéﬁén horaria de 40.000 a
60.000 tabletas. Las tabletas ovales biconvexas resultantes
tienen un peso de 300 a 350 mg, una longitud de 11,7 mm, una
anchura de 7,7 mm y una altura de 4,6 mm en la-méquina de
prensar utilizada. -

En la tabla 1 Ee recogen el contenidc en agua del
ibuprofeno sb6dico hidratado que se emplea, "la porciédn del
ibuprofeno sbdica hi@ratado en la formulacién de tableta y
los excipientes A y B empleados y sus cantidades dentro_de la

formulacién de tabletaqf
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Tabla 1
Ejem- | % en peso | % en peso de ibupro- | % en peso de auxiliar(es) % en peso de auxiliar(es) Durezadela | Tiempo de dis-
plo | deagus” ‘| feno-Na-hidratedo | am B tableta [N] | grégacion [min)
3 | 133% 0% - |- - 48 48
4 | 142% 100 % - - 53 5,6
5 | 122% 100 % - - 4 49
6 | 105% 100 % - - 38 46
7 11,2% ' 98.5% - 1,5 % de estearato Mg 32 16,5
s | 132% . 99,5% - 0,5 % de estearato Mg 38 12,4
9 | 132% 89,5 % - ‘ 10,5 % de NsHCO; _ 58 .58
0 | B2% [ s12% 8,9% dePovidona K25 | — 64 7,8
11 | 141% - 91,2% 8,9 % de Povidoni K25 | — 7 84
12 | 132% 8,7% 163 % de Povidona K25 | — _ 89 9,6
13 | 133% 83,4 % 7,5% de Povidona K25 | 9,1 % de NaHCO, 68 40
14 | 133% 834% | 7,5%dePovidomK25 | 9,11% de KHOO, 64 38
15 | 133% 774% 7,5 % de Povidona K25 15,1 % de citrato Nas 69 58




16 | 133%. 77,4% 7,5% de Povidons K25 | 5,1 % de NasPO, ‘72 62

17 | 133% 774% 7,5 % de Povidona K25 15,1 % de Ne,COs 66 638

18 | 133% 774% 7,5% de Povidona K25 | 7,5 % de NaHCOs, | 64 58
7,6 % de KHCO,

19 | 133% 76,6 % 7,5 % de Povidona K25 14,9 % de NaHCO, 68 54

) 1,0 % de dodecilsulfato Na )

2 |.127% 713 % 7,6 % de Povidona K25 15,1 % de NeHCO; 75 58

21 | 133% 83,7% 16,3 % de maltodextrina | — . 62 54

2 | 133% 82,4% '8,0 % de maltodextrina 9,6 % de NaHCO, 66 59

2| B3%.|  73% 7,6 % de meltodextrina 15,1 % de NaHCO, 78 54

24. 1 133% 67,0% 4,0 '}.ﬁ de Povidona K25 *10,5 % de celulosa microcrist. .53 8,8

o - " | 15,8 % de NaHCOs, - - '

2,7 % de talco

25 | 133% 64,0% 4,0% de PovidonaK25 | 10,5 % de celulosa microcrist. - 58 87
15,8 % de NaHCO;s, ’
2,7‘% d'e talco,

3,0 % de Kollidon CL

- EE_



26 | 133% 72,0% 28,0 % de NaHCO; - 82 69
27 | 133% 774% 7,5 % de Povidona K25, | — 69 5.1
115,1 % de NAHCO,
28 | 127% 82,3 % 8,0 % de Povidona K25° | 9,7 % de NaHCO, 67 32
2. | 127% 82,3 % 8,0 % de Povidona K25 | 9,7 % de NeHCO; 83 .34
30 12,7% 823% 8.0 % de Povidona X257 | 9,7 % de NaHCO, 70 - 4,0
31 | 137% 89,5% 10,5 % de NaHCO; - 61 47
2 | 127% 823% 8,0 % de sorbita . 9,7 % de NaHCO; n 40
3 | 127% 89,5% | 10,5% de sorbita - ‘ 60 45
34 | .127% 763 % 14,8% de Povidona K25 | 8,9 % de NaHCO; 89 - 52
5 12,7% 76,3 % 14,8 % de sorbita 8,9 % de NaHCO; 75 2;8
36 | 127% - 763 % 14,8 % de sorbita 8,9 % de Na;COs 72 2,0
37 | 11,2% 85,1 % 8,3 % de sorbita 6,6 % de NaHCO; 68 43
B | 60% 85,1 % 8,3 % de sorbita 6,61% de NaHCO; 50 47

P

e e -
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5,0 % de manita

22,0 % de NaHCO;
]

| 60% 80,8 % 8,5 % de maltodextrina 10,2 % de NaHCOs, 60 78
0,5 % de estearato Mg
40 | 05% 750% 8,3 % de Povidona K25 | 16,7 % de NaHCOs 3 42
s | 127% 824% | 8,0%de maltodextrina® | 9,6:% de NaHCO, n 32
a2 | 127% 74,7% 7,4% de Povidona K25 | 14,9 % de NaHCOs, 89 9,5
) 3,0 de SiO,
8| 127% 74,7% 7,4%dePovidoma K25 | 14,9 % de NaHCO;, 86 88
- ' 3,0 de talco
“ | 131% 751% 73%dePovidona K25 | 88% de NaHCO;, ' 7 44
_ ' _ g8deNaOl
45 |.133% 75,1% 73%dePovidona K25 | 8,8 % de NaHCOs, 76 43
8,8 % de manita
46 | 127% 3% 7,6 % de Povidona K25 | 14,8 % de NaHCOs, 64 9.2
' 0,3 % de dimeticons
47 12,7% 53,0% 20,0 % de Povidona K25; 115 72




8 | 127% 53,0% 20,0 % de Povidona K25, | — : . 108 78
5,0 % de manita,”
22,0 % de NaHCO;
9 | 132% |- 0% |- " 115,0 % deNaCl, 88 62
' ' 150 % de NaHCO, ' '
s0 | 129% 797%  °|3,9%dePovidonaK25, | 12,5 % de NaHCO; 65 VTI
: 3,9 % de maltodextrina '

a_) contenido en agua del it?uprofeno sb6dico hi'drata'do, medida en forma dt_a' pérdida por secado a
105°C _ _

b) auxiliar(es) .del gran.ulado

c) auxiliar(es)' de p;:'er_lsado de tablei:as

dj tamdfio de grano dei granulado. entre 0,25 y 1,25 mm

e) tamafio de grano del granulado entre 0 y 0.,25 mm

f) tamafio de grano del granulado entre 0 y 1,25 nm .

g) sin compactar . ’ (I ’ '

-9: -
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Para determinar la dureza (crﬁshing strength) de las
tabletas se mide la fuerza necésaria para romper la tableta
entre las mordazas motorizadas de una maAquina Schleuniger de
ensayos de dureza. Los valoréé iecogidos en la-tabla 1 son en
cada caso valores promedio de 10 mediciones.

'El periodo de disgregacibp de las tabletas se determina
por el método descrito en la Farmacopea Europea, 4* edicién,
capitulo.2.9.1, pAgina 191, empleando agua-(pH 7) como medio
de disgregacién. En la tabla, 1 se recogen los periodos de
disgregacién de las tabletas, p;omedios de 6 mediciones.

La formulacién del ejemplo 40 se muestra muy pegajosa
con los moldes de pgensado, con ﬁuprfe tendencila a la forma-
cién de una tapa (capping):'Esta tendencia_a la ta;macibn de
una tapa se'obsex:va también en los ejemplos 7 y 39 y, en
parte también en los ejemplos 6, 37 y 38, hay que seflalar que
las formulaciones de los ejemplos 6, 38 y 39 se began a los
moldes de prengado y la forﬁﬁlacibn 7 es parcialmente pega-
josa; ambos efectds son mucho menos acusados que en el ejem-
pld 40. Las formulaciones de los ejemplos 42 y del 43 son pe-
gajosas (sin formiar una tapa), lo cuql se obsegva también en
las formulaciones de.ios ejemplgs.&, 24, 25 y 46. Las formu-
laéiones de los ejemplos 3.y 21 son ﬁuy poco pebajosas y no
tienden a foryar una tapa. Las formulaciones de los ejemploa
9-20, 22, 23, 26-36, 41, 44, 45 y 47-50 presentan una ido-
neidad entre buena y muy buena para.el prensado de tabletas
(dureza, periodo de disgregaqién,_friabilidad, aspecto de la
superficié de la tabletaiﬂ logréndose tabletas practicamente

perfectas con las formulaciones de los ejemplos 12, 15-20,
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22, 23, 29, 34, 47 y 48. Las-fabletaé presentan una llisura
intachable, casi Si;'l poros Y- a—on' perfectamente aptas para
recibir una cublerta pelicﬁlar.

La influencia del contenido de agua se-pone de mani-
fiesto en especial en los ejemplos 3-6, en los que se prensa
el principlo activo puro. Se obtienqn tabletas entre buenas y
aceptables cuando .el contenido de agua se sitda por lo menos
en'el 11 % en peso. Si1 el contenido de agua se sitda por
debajo de este valor, las tabletas se pegan cada vez mis a
los moldes de preﬁsado, alc&pzan valores bajos de resistencia
a la rotura (dureza) y xignden'a formar.una tapa. El1 pegado
sobre los moldes de prensado puede evitarse en modo alguno
con la adicién de un antiadhesivo tan .eficaz comé el estea-
rato de magnesio; al cont;arlo,.eate aéitivo reduce dréastica-
mente la dureza de las tab;etas y aumenta claramente por en-
cima de 105.10 minutos el periodo'de disgreéécién de las mis-
mas, como se ilustra en los éjemplos 7 y 8. Con la adicién de
cargag de relleno y auxiliares baslcos solo puede compensarse
en parte el efecto negativo de un contenido insuficiente de
agua, como se llustra en los ejemplos de 38 a 40.

Tal como se pone de manifiesto en los ejemplos 24 y 25,
los resultados de las formﬁlaciones de tabletas, que contie-
nen ademds celulosa microcristalina, talco y eyentualmente el
“explosivo” Ko}lidon CL, son peores que los ejemplos simi-
lares que no contienen estos aditivos. Las durezas de las
tabletas no mejoran con estos _a&itivos Yy los periodos .de
disgregacién se sittan en torno a 9 minutos.

-

Tal como: demuestran los ejemplos restantes, cuando el
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contenido de agua es sﬁfiéiente Y sg-emplean una o varias
cargas de relleno y/o auxiliares basicos, se logran tabletas
de resistencia mecénica suficiente, periodés.de disgregacién
inferiores a 10 minutos, por io general entre 2 y 7 minutos y
durezas de’ tableta que, .en funcién de la cantidad de auxi-
liares empleada, se sitiia entre 50 y 120 N.

‘b)) De modo similar al ejemplo .1b se dotan de una
cubierta pelicular las tabletas obtenidas de 153 ejemplos 4,
11, 13, 19-23, 30, 45, 47, 49 y 50. EX peSO'final de las
tabletas con cublerta pelicular se siéﬁa entre 317 Yy 367 mg.
Se pueden realizar también' con éxito cubiertas peliculares
que, como agente filmégeno, contienen musgo perlado (carra-
geen), alcohol polivinilico e _hi&;oxipropilmetilcelulosa
ademas de los plastificantes habituales, como son los poli-
etilenglicolés, citrato de trietilo y triacetina.

La biodisponibilidad .de las tabletas con cublerta peli-
cular obtenldas en los ejemplos 19 y 22 (que en 1o sucesivo
se denominan eﬂemplos.lQb y 22b) se estudla en 15 personas
experimentales, empleando como formulacién de referencia las
tabietas de Nurofen (Boots) que contienen 200 mg de ibuprofe-
no. Las personas sometidas al ensayé reciben en cada caso 2
tapletas con cubierta.pelicular o g;ageés, Los resultados del
estudio de biodisponibilidad selrecogeh eﬁ la.tabla 2.

Tabla 2_

Ejemplo 19b | Ejemplo 22b Nurofen

Cusx (Bg7/ml) 46,4t 8,8 47,6 + 8,7 36,8 + 9,4

AUCow (ng x h/ml) 135,6 + 23,5 |.127,5 + 25,5{130,7 £ 26,9
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El ibuprofeno o sus sales:se resorben en todo el tracto
intestinal, por ello no es sorprendente que los tres prepa-
rados presenten-casi~los mismos éaiores de biodisponibilidad.
Pero en los valores de qM; se observa éue las- formulaciones
de la invenciébn dén Iugar_a niveies mids elevados en sangre.
Resulta especlalmente llamativa la gran diferemcia en los
periodos tpax obbervadog hasta la consecucién del nivel maximo
en sangre. Las formulaciones de la invencién son netamente
superiores al modelo de reférencia.'Se logra un aumento mucho
més raplido del nivel en sangre, alcanzanéose el méximo unos
45 minutos antes. Eate hecho es muy ipportante para un
anélgésico. La consecuencia_demﬁéia&o taraia del mivel maximo
en sangre puede inducir a los paclentes a tomar una segunda
tableta, ya éue el alivio de los dolores llega demasiado
tarde. .

Edjemplo 51

Ensayo de disolucién

La liberacién del principig activo Qe las tabletas
obtenidas en los ejemplos de 3 a 50 y de las tabletas con
cubierta- pelicular se analiza con arreglo al método (del
agitador de paletas) descrito en la Farmacopea Europea, 4°
edicién, c&ﬁitulo 2.9.3, péagina 194, empleando los tres
medios siguientes: . -
- 1000 ml de A&cido clorhidricé .0,1 M (jugo g&strico
artificial, pH 1,2); " '
- 1000 ml de tampén McIlvain (pH 3,5), preparado con 702 ml

de una solucién actiosa 0,1 M de &cido citrico y 298 ml de una

solucidédn acuosa 0,2 M de Na.zHPo.; .
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- 1000 ml de tampén de la ﬁarmaéopeé estﬁaounidense (USP) (pH
7,2), preparado con 50 ml de una solucién acuosa 0,2 M de
KH,PO, ¥y 34,'} ml de una solucién acuosa 0,2 M de NaOH,
enrasando con agua a 1000 pl. .

Los perfilas de disolucién de algunas formulaciones se
representaﬂ-graficamente'a titulo ilustrativo en las figuras
2-5, En la figura 2 se representan los perfilés de disoluciédn
en écido clorhidrico 0,1 M medidos.por el método del agitador
de paletas (paddle) que gira a 50 rpm de tabletas no
recubiertas (niicleos de tabletas) de los ejemplos 13, 14, 21,
22 y 33 {(en lo sycesivo vy en la figqura 2 se denominaran
ejemplos 13a, 1l4a, 2la, 22a.y 33a, respectivament%L y de las
tabletas con cubierta peliculér del ejemplo -50 (en' lo
sucesivo y en la figqura 2 se denbminara eiemplo 50a). En las
figuras 3-5 se muestran los perfiles de disoluciédn en los
medios anteriores obtenido por el método del agitadoer de
paletas de 1las tabletas gon cublerta pelicular de los
ejemplos 19, 20 y 22 (en lo sucesivo y en las figuras 3-5 se

denominaridn ejemplos l?b, 20b y 22b3 Yy para comparacién los

'cor;espondigntes perfiles de disolucién de 1los preparados

comerciales de Dolormin (Woelm Pharma, Alemania), de una
tableta con cubierta pelicular que contiene 342 mg de
ibuprofeno lisinato y de Nurofen (Boots, Gran Bretafla), de
una gragea con cubierta. de azdcar q__ue. contiene 200 mg de
ibuprofeno en -forma de &cido; en la figura '3 se presentan los
perfiles de disolucién en &cido clorhidrico O,I'H a 100 rpm;
en la figura 4 se presenﬁan los pérfiles de disolucién en

tampén McIlvain a 100 rpm; y en la figura 5 se presentan los
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perfiles de diaolucibn en el tampén ae la farmacopea USP a 50
rpm. .o

El ibuprofeno :es un &clde organico, cuya solubilidad
depende en gréﬂ manera del-pH; En el intervalo de pH de 1 a
5, la solubilidad se sittia netamenfg_por debajo de 0,1 g/1. A
partir de pH 6, la solubilidad aument; notablemente por la
formacién de sales y a pH 7 alcanza un valor de 20 g/l. Por
consiguiente, no es°' sorprendente que, sl se mide 1la
lipgracibn “in vitro; a pE 7,2, se observe también una
liberacién répida del principio activo en el caso de la
tableta de Nurofen, que contlene el ibuprofeno en forma de
dcido; sin embargo, incluso a pH 7,2. la 1ibe{?c16n del
principio activo por parfe'de las tablLtas ae la-invencibn es
mas raApida que en el casc de las taﬁletad de ibuprofeno con
cubierta pelicular Dolormin y, en especial, que en el caso de
la tableta de ibuprofeno ‘con cpﬁierta pelicular Nurofen. No
obstante,_-esta diferencia a pﬁ 7,2 no es suficiente para
explicar por qué el nivel méximo en sangre se alcanza con las
formulaciones de la invencidén 45-ﬁinutos antes .que con el
Nurofen.

La“explicﬁcién del aumento.mucho mas fapido del nivel
en sangre que puede alcanzarse segin la invencidén puede
hallarse en el comportamiento de disolucidén a valores acldos
del pH (figuras 2-4). Dada: la escasa solubilidad del
ibuprofeno cuando el pH és igfgribr a 5 y del volumen
limitado de medio de disolucién, el prlncipib ;ctivo no se
disuelve por completoc en estos_-énsayos. En el caso del

Dolormin y del Nurofen se observa una disolucién paulatina y
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relativamente lenta,:como se de?pfqnde de’ las figurgd 3y 4.
Eﬂ cambio, las formulaciones de la invencién presentan un
comportamientp de disolucién mucho mejor, ademis sobre todo
las tabletas de los ejemplos 20b y:22b_dan lugar a soluciones
muy sobresaturadas a pH 1,2 (sin alterar los valores de pH de
los medios de disolucién). El deglive de las curvas, que se .
inicia al cabo de 10-20-minutoa, es una consecuenclia de la
cristalizacién paulatina del ibyprofeno, con lo cual 1la
sobresaturacién disminuye gradualmente. -Se supone que los
fenbémenos de sobresaturaciédn des;mpenan un papel importante,
inclusoc en el caso de 1la excelentg resorclén “in wvivo”
observada y dque, por la c_omi:osicién compleja de los jugos
géstricos e intestinales, 1las hobresatﬁraciones pueden esta-
bilizarse incluso de forma clﬁramente mejor que en condi-

ciones “in vitro”.
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Reivindicaclones

1. Tableta no efervescente para administracién oral de
ibuprofeno séddico, que consta'de un nﬁcleo'y eventualmente
una cublerta de azﬁcar (o} peiiéuiér socbre dicho nﬁcleo} el
nicleo de la tableté contiene de} 50 al'100 £ en peso_de
ibuprofeno sédico hidratado ¥y del 50 al 0 % en peso del
componente auxiliar, pofcentajes referidos al peso del
nicleo, y no contiene lubricante qi “Yexplosivo” alguno; el
ibuprofeno sbdico_hidéatado tiene un contenido de agua del 8
al.1l6 % en peso, porcentaje referido al ibuprofeno sédico
hidratado. .

2. Tableta seqgin la reivindicaciéon 1, en::}a que el
contenido en agua del ibuprofeno sédico hidratado se sitta
entre el 11 y el 16 % .en peso, .porcentaje referido al
ibuprofenc sédico hidratado.

3. Tableta segiin la reivindicacién 1 6 2, en la que el
contenido en agua del ibﬁprﬁfeno gsbédico hidratado se sitia
entre el .12,5 y el 15-% en peso, porcentaje referido al
ibuprofeno sédico hidratado.

'4. Tableta segin una de 1as'reivindicaciqnes de 1 a 3,
en la que el ibuprofeno sédico hidratadp estd presente en una
cantidad del 50 al 99,9 % en peso, :porcentaje referido al
peso del nicleo de la tableta.

5. Tableta ségﬂn una de'laq rqivindicaéiones de 1 a 4,
en la que el lbuprofenoc sédico hidratado eatd presente por lo
mencs en una cantidad del 60 % en peso, porcentaje referido

al peso del nﬁcleo de la tableta.
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6. Tableta segin una de las reivindicaciones de 1 a 5,
en la que el ibuprofeno sédico hidratado ‘estd presente en una
cantidad comprendida éntie el 60_ y el 93 % en peso,
porcentaje referido al peso del nicleo de la tableta.

7. Tableta segﬁn una de las reivindicaciones de 1 a 6,
en la due el ibuprofenc sédico'hidratado esta presente por lo
menos en una cantidad del 70 % en peso, porcentaje referido
al peso del nicleo de la tableta. .

"8. Tableta segiin una de las reilvindicaciones de 1 a 7,
en la qqg el ibuprofeno sédico hi¢ratadd estd presente en una
cantidad comprendida entre el 70 y el 85 % en peso,
porcentaje referido al ﬁeso del nicleo de la tablgEg.

9. Tableta ségﬁn una de }as feivindicaciones de 1 a 8,
en las que el componente auxiliar comprende unc o varlos
auxiliares bésicos. . - l

10. Tableta segin una de las reivindicaciones de 1 a 9,
en la que el compoﬁente auxiliar comprende uno o varios
auxiliares basicos, solubles en agua.

11. Tableta seqin una de las reivindicaci;nes de 1 a
10, en la que.el componente auxiliar comprende uno o varios
auxiliares basicos, eiegidqs entre sales bésicas, alcalinas,
aléalinotérreas o ambdnicas, Yy aminoacidos bésicos.

12. Tableta segin uné'de las reivindicaciones de 1 a
11, en la que el comfonente augilia; cbmprenge uno o varios
auxiliares basicos, elegidos eqtre hi&fogenocarbénato sédico,
hidrogenocarbonato potésico, carbonato sédico, carbonato

potasico, citrato trisédico y fosfato Frisbdico.
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13, Tableta seqin una de las reivindicaciones de 1 a
12, en la que el componente auxiliar comprende por lo menos
un auxiliar basico, elegido enf;e hidrogenocarbonato sédico e
hidrogenocarbonato potasico. ’ .

14. Tableta sédﬁn una deeiéa relvindicaciones de 9 a
13, en la que la cantidad'de auxiliar basico se sitda entre
el 5 y el 30 & .en peso, porcéntaje referido al pesc del
nicleo de la tableta. . *

15. Tableta segin una de las, reivindicaciones de 98 a
14, en la que la cantidad de auxlliar basico se sitlla entre

el "6 vy el 25 % en peso, porcentaje referido al pesc del

niicleo de la tableta.

16. Tableta segin una de las reivindicaciones de 1 a
15; en la que el componente auﬁili;r'coﬁprehde una o varias
cargas de relleno neutras o ligeramente &cidas, gue mejoran
la aptitud paia el prensado.

17. Tableta segin una ‘de las réivindicaciones de 1 a
16, en la que el componente auxiliar comprende una o varias
cargas de relleno neutras o 1ige£amente 4cidas, solubles en
agua, que mejoran la aptitud para Fl pFensado.

18. Tableta seqiin una de las reivindiéaciones de 1 a
17, en la que el componente auxiliar comprende una © varias
cargas de relleno elegidas entre azﬁcargs, hexogas, almidones
hidrolizados o despompuestos'por via enzimitica, ciclodex-
trinas, polivinilpirroliaona no retichlada'y salea neutras o
ligeramente acidas, alcallnas, alcalinotérreas o aménicas.

19. Tableta seqin una de 'las reivindicaciones de 1 a

18, en la que el componenﬁe auxiliar comprende una o varias
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cargas de relleno elegidas entre hexosas, polivinilpirroli-
dona no reticulada, maltodextrina y cloruro sédico.
20. Tableta segin una de' las reivindicacjones de 1 a
19, en la que el componenté auxiliar comprende como carga de
relleno la pdlivinilﬁirrolidona no reticulada.
21. Tableta segin una de las reivindicaciones de 16 a

20, en la que la cantidad de carga de relleno se sitda entre

el 1 vy el 25 % en peso, porceﬁtaje referido al peso del '

nicleo de la tableta.
' 22, Tableta seqliin una de las reivindicaciones de 16 a
21, en la que la cantidad de carga de relleno se sitia entre
el 3 y el 20 % en peso, porcentaje réferido a_J:_ peso del
nicleo de la tableta. I ' —
23. Tableta Eegun una de las relvindicaclones de 1 a

22, en la que el componente auxiliar comprende uno o varios

auxiliares basicos y una o varias cargas de relleno neutras o

ligeramente aéidas, que . nejoran. la idoneidad para el
prensado. '

24. Tableta segin una de las reilvindicaciones de 1 a
23, en la gue_el componente auxiliar comprende por lo menos
un auxiliar bésico, elegido entre hidrogenocarbonato sédico e
hi?rogenocarbonatd poéasico Y, como carga de relleno, 1la
polivinilpirrolidona no reticulada.

25. Tableta seqgin una de las reivindicaciones de 1 a
24, en la que el componente auxiliar coﬁtiene del 5 al 15 %
en peso de auxiliar basico} elegido ehtre hidroéenocarbonato
86dico e hildrogenocarbonato potéaiﬁo, y, como carga de

relleno, del 7 al 20 % en peso de polivinilpirrolidona no

@R
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reticulaha, porcentajes referidos al .peso del niécleo de la
tableta. ] ) |

26. Tableta segin una de las relvindicaciones de 1 a
25, en la que el componente auxiliar consta de un auxiliar
bésico y/o de una _éarga de rgl;eﬁb neutra o ligeramente
dcida, que mejora la idoneidad'paralel prensado.

27. Tableta pegﬁn la reivindicécién 162, en la que'el
nicleo de la tableta esta formado por ibuprofeno sédico
hidratado, el ibuprofeno sbédico hidratado tiene un contenido
de agua del ll.al 16 % en peso y la dureza de la tableta es
por lo menos de 30 N. _

" 28. Tableta segin la reivindicacién 27, en. la que el
ibuprofeno sbédicéd hidratado tiene un contenido de agua del
12,5 al 15 % en peso. ) _ .

l . 29. Tableta segtn 'la.reivindicacién 27 & 28, en la que
la dureza de }a tableta se sitda por lo menos en 40 N.

30. Tableta segin una de las rg;vindicaciones de 1 a
29, en la que el ibuprofeno sédico hidratado estd presente en
forma racémica. .

31.'Iab1eta segﬁn.una de las.reivindicacionea de 1 a
29, en la que el ibuprofeno sédico, hidratado esti presente en
forma de S(+)-ibuprofeno sédico hidratado.

32. Tableta seqin una de ihs relvindicaciones de 1 a
31, en la que el nicleo de la tableta puede dotarse de una
cubierta de aziicar o peliculaf. '

33. Tableta segin una de las-'reivindicaciones de 1 a

32, en la que el micleo tiene una cubierta de azicar o

-
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pelicular en una cantidad del 1 al 10 % en peso, porcentaje
referido al peso del nicleo de la tableta.

34. Procedimiento para la fabricaclbn de una tableta no
efervescente destinada a 1a adminlstracibn oral de ihuprofeno
sbébdico, que consta de un nticleo Yy, 81 se desea, de una
cublerta de azticar o pelicular acbre dicho niclec, en el que

el niclec de la tableta contlene del 50 al 100 % en peso de

ibuprofeno sédico hidratado y del S50 al 0 % en peso de

componente auxiliar, pbrcentajeé.'rgferidos ~al peso del
nicleo, y no contiene lubricante ni “e;plosiéo” alguno, y en
el qué el ibuprofeno sédico hidr;t;do lleva un conteni&o en
agua del 8 al 16 % en peso, porcehtﬁje'referido ala}buprofeno
sbdico hidratado, caracterizado porqie "se _gprensh el
ibuprofeno sbédico hidratado,'evenﬁualmente mezclédo con el
auxillar, para obténer nﬁéléoé-de tapletaa Y, Bl se desea, se

dotan los niclecos de tableta ‘de upa'cubiefta de azicar o

pelicular. y ) .
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Resumen

Una tableta no efervescente de ibuprofeno, que consta
de un nicleo y, si se desea, de una cublierta de azicar o
pelicular, en la qﬁe el nicleo de la tableta contiene del 50
al 100 % en peso de ibuprofenb-sbdicg hidratado y del 50 al 0O
% en peéo de componente auxiliar,-porcentajes referidos al
peso del nﬁcléo, y no contiene lubricante ni “explosivo”
alguno, y en la cque el ibuprofeno s6dico hidratado lleva un
contenido en agqua del 8 al 16 % en peso, con preferencia del
11 al 16 & en peso, dicha tableta posee una c-iureza sufi-
ciente, es relativamente pequeila y éoqguce a un aumento espe-
ciélmente rapido "del .nivel en sangre 'y,. por ;Epto, a un
efecto analgésico de iniciacién acelerada. En centra de la
opinibn dominante en la técn;par anterior, el 1ibuprofeno
sédico hidratado que tenga un.contenido en agua idéneo es

apropiado en grado suficiente para el prensado.

(Eigura 3)
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|. Basis of the report

1. With regard to the elements of the intemational application (Replacement sheets which have been fumished to
the receiving Office In response to an invitation under Article 14 are referred to In this report as "originally filed® _
and are not annaxad Io this report since they do not contaln amendments (Rules 70.16 and 70. 17))
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Claims, Numbers
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Drawings, Sheets
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5. O This report has been establishad as If (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

(Any n;placemenr sheet containing such amendments must be referred to under item 1 and annexed to this
report.

6. Additional observations, if necessary:

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicabllity;
cltations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Claims 1-34
No: Claims
Inventive step (IS) Yes: Claims 1-34
No: Claims
Industrial applicabllity (IA) Yes: Cleims 1-34
No: Claims

2. Citations and explanations
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Reasoned statement with regard to novelty, inventive step or Industrial
applicability; citations and explanations supporting such statement

1 The following documents are referred to In this communication; the numbering will
be adhered to in the rest of the procedure:
Di:  US-A-5104648

2 NOVELTY (An. 33(2) PCT)

2.1 The claims 1-34 are novel over the cited art for the following reasons:

2.2 D1 does not disclose the use of sodium ibuprofen and disclose the degree of the
composition to be at a maximum of 2.0%. Furthermore, lubricants and glidants are

used in the tablets (cf column 1, line 63 to column 2, line 33; column 3, lines 28-
40; tables 1 and 2, claims and examples)

3 INVENTIVE STEP (Art. 22(3) PCT)

3.1 Document D1 discloses (cf column 1, line 63 to column 2, line 33; column 3, lines
28-40; tables 1 and 2, claims and examples) the use of ibuprofen in the
manufacture of tablets with a high content of ibuprofen. The ibuprofen content of
the tablets is 90%. The differences between the tablets of the current application
and that of D1 are that in D1 the maximum moisture is 2.0%, therse is no mention

of the use of lbuprofen sodium. Tablets of D1 further contains glidants and
lubricants.

3.2  The problem to be solved by the present invention may therefore be regarded as
providing an altemative high-ibuprofen content tablet formulation.

3.3 The proposed solution is to employ the sodium salt of ibuprofen having a water
content of between 8 and 16%

3.4  This solution is considered inventive since the applicant has found that in contrast
to previous disclosures, the sodium salt of ibuprofen Is suitable to tableting only
when a sodium ibuprofen hydrate Is used. Prior art teaches that sodium ibuprofen
has poor compression properties due to the waxy nature of this substance. In the
light of this discovery, high-content ibuprofen tablets may be produced even in the
absence of other excipients.

3.4.1 Claims 1-34 are therefore inventive (Art. 33(3) PCT).

Form PCT/Sepants Sheat/409 (Sheet 1) (EPO-AprS 1997)
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gliguiente idioma los cuales son

O Elidioma de la traduccién entregada para propésitos de la bisqueda Internacional (Regla 23.1 (b)).
O Elidioma de publicacion de la solicitud intemacional (bajo la Regla 48.3 (b)).

[ Elidioma de la traduccién entregada para propdsitos del examen preliminar intemacional (bajo las
Reglas 55.2 y/o 55.3

3. respecto a cualquier secusncia de nucleétido y/o aminodckios divulgados en esta solicitud
internacional, el examen preliminar intemacional se realizé sobre la base de la secusncia:

O contenida en la solicitud en forma Impresa

entregada Junto con la solicitud internaclonal en una forma legible en un computador
suministrada subsigulentemente a esta oficina de forma escrita

suministrada subsigulentemente a esta oficina en forma legible en un computador

la declaracion que la secuencia escrita suministrada no va mas alla de lo divuigado en la solicitud
internaclonal como se entregéd ha sido suministrada

La declaracion que la informacion registrada en la forma legible a computador es idéntica a la
secuencia escrita ha sido suministrada.

Las comrecciones han resultado en la cancelacién de:
la descripcion, péginas:

las reivindicaciones, Nos:

los dibujos, hojas;

O OO00aO0

~
ooohb

Formularic PCT/IPEA/408 (Enero 2004)
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INFORME DEL EXAMEN
PRELIMINAR INTERNACIONAL No de Sollcitud Internacional PCT/CH 03/00662

5 [J Esteinforme ha sido admitido como sl (algunas de) las comrecciones no hubieran sido hechas, ya que
se considera que estas van mas alld de la divuigacion preliminar, como se Indica el Apartado
Suplementario (Regla 70.2 (c)):

(Cualquier hoja de reemplazo que contenga dichas enmiendas debe ser referenciada bajo el asunto 1 y
anexada a este reporis.)

8. Observaciones adicionales, de ser necesarias:

V. Declaracién concluyente bajo el Articulo 35(2) con respecto a la novedad, el nivel Iinventivo o Ia
aplicabliidad Industrial; las citas y explicaciones que sustentan dicha declaracién

1. DECLARACION

Novedad (N) Si. Relvindicaciones 1-34
No: Relvindicaciones

Nivel Inventivo (IS) Sk Reivindicaciones 1-34
No: RebNindicaclones

Aplicabllidad Industrial (IA) Si. Reivindicaciones 1-34

No: Relvindicaclones
2. CITAS Y EXPLICACIONES

Ver hoja aparte

Formulario PCT/IPEA/408 (Enero 2004)



INFORME DEL EXAMEN Solicitud intenacional No. PCT/CH 03/00662
PRELIMINAR INTERNACIONAL - HOJA APARTE

Re item V:

Declaracién justificada segin Articulo 35(2) con respecto a la novedad, la actividad
Inventiva y la posibllidad de aplicacién Industrial; documentos y explicaciones que
sustentan esta declaracién

1

2.1
22

3.2

3.3

3.4

3.4.1

Se hace referencia a los siguientes documentos en esta comunicacién; se adhiere
a la numeracién en el resto del proceso:
D1: US-A-5104648

NOVEDAD /Art. 33(2) del PCT)
Las reivindicaciones 1 — 34 son novedosas por sobre el arte previo citado por las
siguientes razones:
D1 no divulga el uso de ibuprofeno de sodio y divulga que deba fijarse el grado de
composicion a un méximo de 2.0%. Ademads, Se usan lubricantes y deslizantes en
las tabletas (ver columna 1, linea 83 a columna 2, linea 33; columna 3, lineas 28 —
40; tablas 1 y 2, y reivindicaciones y ejemplos).

NIVEL INVENTIVO (Art. 22(3) del PCT)

El documento D1 Aver columna 1, linea 63 a columna 2, linea 33; columna 3,
Iineas 28 — 40; tablas 1 y 2, y reivindicaciones y ejemplos) el uso de ibuprofeno en
la fabricaciéon de tabletas con un alto contenido de ibuprofeno. El contenido de
ibuprofeno de las tabletas es del 80%. Las diferencias entre las tabletas de la
presente solicitud y las de D1 son que en D1 la humedad méxima es del 2.0%, no
se menciona el uso de ibuprofeno de sodio. Las tabletas de D1 ademés contienen
deslizantes y lubricantes.

El problema a resolver por la presente invencién puede entonces considerarse
como proporcionar una formulacion en tableta de alto contenido de ibuprofeno.

La solucién propuesta es la de emplear sal de sodio del ibuprofeno que tenga un
contenido de agua de entre 8 y 168%.

Esta solucion se considera inventiva porque el solicitante ha encontrado que en
contraste con las divulgaciones previas, la sal de sodio del ibuprofeno es
apropiada para hacer tabletas solo cuando se usa el hidrato de ibuprofeno de
sodio. El arte previo ensefia que el ibuprofeno de sodio tiene malas propiedades
de compresion debido a la naturaleza cerosa de esta sustancia. A la luz del
descubrimiento, ee pueden producir tabletas con un alto contenido de ibuprofeno
incluso en ausencia de otros excipientes.

Por lo tanto las reivindicaciones 1 — 34 son inventivas (Art.33(3) del PCT).

Formulario PCT/Hoja aparte/408 (Hoja 1) (EPO-Abril 1997)



- | Name and address: (Fanly mame folkrwee by given nane; for  legal enity, fifl affickel dasigration. The address sxust include pagial code ard name of country)

The demand must be filed directly with the competent International Prefiminary Examining Authority o, if two or mare Authorities are competent,

with the ons chosen by the gpplicant  The fidl name or two-letier code of that Autherlty may be indicated by the applicant on the line below:
1PEAs EPA

. PCT CHAPTER I

DEMAND

under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the international application specified below be the subject of
international preliminary examination according to the Patent Cooperation Treaty and
hereby elects all eligible States (except where othemis:orndimed).

For International Preliminary Examining Authority use only
Identification of IPEA Ml[

Date of receipt of DEMAND

BorNo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION | APplicant's or agent's flle reference

ZI-Roch21571
Intemational application No. International filing date (dayimonthirenr) (Earliest) Priority date (daymonthivear)
PCT/CHO3/00662 09.10.2003 14.10.2002

Title of invention
Dosage form of sodium ibuprofen

Box No.1l APPLICANT(S)

e e e Ll s e i oot 0 ol dtaton. | b B 47 03
ROCHE CONSUMER HEALTH AG Fa

Facsimile No.
Wurmisweg +41 61688 1395
CH-4303 Kalseraugst Teleprinter No.
Switzerland

Applicant'sregistration No. with the Office

State (that Is, couniry) of residence:

State (vhat Is, couniry) of nationality:
Cc CH

GRUBER, Peter

Béchelhurst 13b

DE-79249 Merzhausen

Germany Inventor only

State (that s, country) of nationality: State (that Iy, country) of residence:

Name and address: (Family name followed by given nome; for o legal ensiy, fill official designestion, The addrery watyt inchuds posiad cods and mzme of country)
REHER, Markus

Hebelweg 11

DE-79410 Badenweller

Germany Inventor only

[] Further applicants are inicated on & contimution sheet. - .ol

-

State (that Is, country) of nationality: | State (that Iy, mmyj of residence: . _'

o | s
‘Form PCTAIPEAMOI (first sheet) (March 2001; reprint July 2003) . .+ SeaNolesioth demand form ...
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International application No.

Sheet No. . 2 PCT/CH03/00662

Box No. Il AGENT OR COMMON REERESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person Is m agent D common representative
and m has been appointed carlier and represents the spplicant(s) also for international preliminary examination.
D s hereby appointed and any earlier appointment of (an) agent{s)/common representative 1s hereby revoked.

[[] is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to
the agent(sycommon representative appointed earlier.

Name and address: ﬁ‘mlzmﬂbw lr'l'nn name: fora hudf_ atly, ﬁjl@dddulgunn Telephone No.

portol code ond name +41 61 295 57 00
A. Braun Braun Héritier Eschmann AG | Facsimlle No.

Holbelnstrasse 36 - 38 +41 6812715268

CH-4051 Basel Teleprinter No.
Switzerland

Agent’s registration No. with the Office

D Address for correspondences Mark this check-box where no agent or common representative is/has been appointed and the
space above is used instead to indicate a special address to which correspondence should be sent.

Box No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statemeat concerning amendments:*

1. The applicant wishes the international preliminary examination to start on the basls of:
[X] the intemational application s originally flled
the deseription a3 originally filed

ns amended under Article 34

the claims as originally filed

as amended under Article 19 (together with any accompanying statement)
as amended under Article 24

the drawings a3 originally filed

83 amended under Article 34

OO0 OO0 0o

2. D The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

3 D The applicant wishes the start of the intemnational preliminary examinotion to be postponed uniil the expiration ol 20 months
from the priority date unless the Intemnational Preliminary Examining Authority receives a copy of any amendments made
under Article 19 or & notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check-

box may be marked only where the time limlt under Article 19 has not yet expired)

Where o check-box is marked, international preliminary examination will start on the basis of the Intemnational application
as orisinlllfeﬁled or, where a copy of amendments 1o the claims under Article 19 and/or smendments of the international application

under Article 34 are received by the Intenational Preliminary Examining Authority before it has begun to draw up @ written opinion
or the international pretiminary examination report, as so amended.

Language for the purposes of [nternational preliminary examination: English
[X] which is the language in which the international spplication was filed.
[ ] which is the language of  translation fumished for the purposes of intemational search.
[} which is the language of publication of the intemationa! applieation. ]
[[] which is the language of the translation (to be) furnished for the purposes of international preliminary examination.

Box No.V ELECTION OF STATES

the PCT)
excluding the following States which the spplicant wishes not to elect:

“The applicant herchy elects ali eligible States (Yhat bs, all States whick ave been designated and whick are bound by Chapter I of |

Form PCT/IPEA/401 (second sheet) (March 2001; reprint July 2003) , . o SuNohbthfgm_ o

i



International application No.
hee! .
Shest No. .3, PCT/CH03/00662
Box No. VI CHECK LIST .
The demand is accompanied by the following elements, in the language referred to In For International Preliminary
Box No. IV, for the purposes of international preliminary examination: Examining Authority use only
) reccived not recelved

1. tronslation of international application : sheels D D
2. amendments under Article 34 : sheets O O
3. copy (or, where required, translation) of

amendments under Article 19 H sheets D . D
4, copy (or, where required, translation) of

statement under Article 19 : shests O O
5. letter sheels O O
6. other (xpecify) : sheets O a

The demand 1s also aecompanied by the itam({s) marked below:

1. [X] fee calculation sheet 5.[] statement explaining lack of signature

2.[[] original separate power of attorney 6.[] sequence listings in computer readable form
3.[J original general power of attomey 7.[] tables in computer readable form related 1o
4 copy of genenal r of atlomey; sequence lisings
-0 “?z‘m'::mbeww: i " 8.[X] other specisy): Letter with raquast for detalled
! Intamalinnal nrallminary ayamin

Box No. YII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next io euch signature, indicate the nams of the parson signing and the capactty in which the person sign (if ek expaciy is not obvious from reading the demand).

A. Braun Braun Héritier Eschmann AG

Holbelnstrasse 36 - 38
CH-4051 Basel
Switzerland
{Z._;
Basel, April 1, 2004 r. Hans Zimmerann

For International Preliminary Examining Authority use only

1. Date of actual receipt of DEMAND:

% Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

3 D The date of recelpt of the demand is AFTER the expiration of 19 months D ‘The applicant has been
) from the priority date and item 4 or 5, below, does not apply.  Informed accordingly.

s D Hedueofreulptofﬂ!edemmdlsWﬂﬂthmodofIDmhﬁmﬁepnmlydﬂuuMdbyvlﬂ:of

Mﬂnu;hﬂwdlteotmelptafﬂndamdlu!hrﬂmupmhnnofﬂm&uﬁumﬂnpdoﬂtydm.ﬂnde lnlmvnl
S El is EXCUSED pursuant to Rule 82, o

For Internations] Burean use only

Dumndmelvedﬁunl?ﬂon.

e - L N B R R
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PCT \;2( CHAPTER II
- FEE CALCULATION SHEET
Annex to the Demand
_ For International Preliminary Examining Authoriy tse oaly o
o .  PCT/CHO3/00662
A
Gmrmenee " #1.Roch21571 D $2mp ofthe TPEA

Applicant
ROCHE CONSUMER HEALTH AG

CALCULATION OF PRESCRIBED FEES

1. Preliminacy examination fee l

EUR 1'530.00| ®

2. Handling fee {Applicanis fro. {." m cerialn Siates are

eniltled to a reduction % of the hondiing
Where ths applicani Is (or all applicanis a

entitled, the amount to be entered al H is 23% of lhe L
handling fee)

EUR129.00| H

3. Total of preseribed fees

Add the amounts entered at P and H
and enter total in the TOTAL box

EUR 1'859.00
TOTAL :

MODE OF PAYMENT

ccoun widh te TPER mtlow)

cheque
postal money onder ]
bank draft ]

[[] cah
O

coupons

000 &

revenue stamps

other (specifiy):

(This mode of paymeni may not be avallable ot all IPEAs)

] Authorization to charge the total fees Indicated above.

4] HMMWEIMHM{’MW#
depasit accounts of the IPEA so permil) Authorixstion
bchnmawdeﬁeleucyormnnymmlymmln
the total fees Indicated above.

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

rexs EPA

Deplll MNO-: 281 1-0004
pate: April 1, 2004
Name: Dr. Hans Zimmermann

Form PCT/IPEA/401 (Amll).(Mlnh 2001; reprint July 2003)
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PCTICHO3/00662

o\

"PATENT COOPERATION TREAT

_From the INTERNATIONAL BUREAU
LY

PCT

-, '
NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL
OF PRIORITY DOCUMENT

{PCT Administrative lastructions, Section 41 1

A. BRAUN BRAUN HERITIER ESCHMANN AG
Holbeinstrasse 36-38

CH-4051 Basel

Switzerland

- Uste of mailing {day/monthiysar)
03 November 2003 {03.11.03)

—Appicent'sOrSgENC TS T8Terence |
21-Roch2157) IMPORTANT NOTIFICATION

=internatiomat appIIUSN NG,
PCT/CHO3/00662

=internatiomat ObNTIUST O3te [day/monthiyear)
Not yet published

—Apphcam—
ROCHE CONSUMER HEALTH AG

International filing date {dayimonth/year)
09 October 2003 {09.10.03)

Priority date {day/monthiyear)
14 October 2002 {14.1 0.02)

V. The applicant Is hereby notified of the date of receipt {except where the letters "NR" appear in the right-hand column) by the

International Bureau of the priarity document(s) relating to the eartier application(s) indicated below, Unless otherwise
indicated by an asterisk appesring next to s date of raceipt, of by the letters "NR", in the right-hand column, the priority
documaent concerned was submitted or transmitted ta the Internationa! Bureau in compliance with Ruls 17.4(a) or (b}

This updates and replaces any previously Issued notification concarning submisston oc transmittal of priority documents.
3. An asteris\{*} appearing next to a date of receipt, in the right-hand column, denotes & priotity documant submitted

or transmitted to the Inteenational Bureay but not in compliance with Rule 17.1(a) or {b). In such 2 case, the attention
of the applicant is directed to Rule §7.1 (¢} which provides that no designated Olfice may disregard the priority claim

concerned before giving the applicant an apportunity, upon entry into the national phase, to furnish the priority document
within a time limit which Is reasonable under the circumstances,

The fettars “NR™ appearing In the tight-hand column Genote a
Bureau or which the applicant did not request the receiving Office o prepare and transmit to the Internationa) Bureav,
#s provided by Rule 17.1(a) or (b), respectively. In such s case, the attention af the applicant is directed to Rule 17.1{c) which

provides that no designated Office may disregard the priority cfaim concerned before giving the applicant an oppactunity,
upon entry into tha nattonal phase,

priofity document which vias not recelved by the International

circumastances.

Erioritv date

to furnish the priocity document within a time limh which is reasonable under the

£riority anolication No,

Countrv or reinnal Dific
o PCT racelyving Difice

Date of receipt
of oriority document

14 Octo 2002 (14.10.02) 1703702 CH 14 Qcto 2003 {14.10,03)

-
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PCT/CH2003/000662
PATENT COOPERATION TREATY

oY

From the INTERNATIONAL BUREAU
To:

PCT

ke

NOTIFICATION OF THE RECORDING

OF A CHANGE A. BRAUN BRAUN HERITIER ESCHMANN AG
(PCT Rule 92bls.1 and Oh o wasse 36-38
Administrative Instructions, Section 422) Switzerland

Dute of malling (day/month/year)

02 March 2005 {02.03.2005})
Apglicant's or agant's file reference

Z1-Roch215671 IMPORTANT NOTIFICATION
intamational application No. International fillng dete (day/month/year)

PCT/CH2003/000662 09 October 2003 (09.10.2003)

1. The following indications appearad on record conceming:

E the applicant D the inventor D the agent

D the common rapresamative

Name and Addrass State of Nntionlﬁtv State of Residence
‘I‘RVOCHIIE CONSUMER HEALTH AG CH CH
urmiswe |
CH-4303 Ku%seraugst Telephone No.
Switzerland

[ Facaimite No.

[ Teleprinter No.
2. The Internationsl Bureau hersby notifiss the applicant that the following change has been recorded concerning:

D the person m the name IZI the address D the nationality D the residence

- N.m. and Mdu.' R - State OfN!ﬂonllﬂ’[ mmﬂlﬂg .
BazEmCQSl_lgﬂtfﬂ CABI}E AG - CH CH
T venan asse
CH-4052 Basel Teiephone No.
Switzerland _
[ Facsimile No. -
Teleprinter No.

3. Further observations, if nacessary:

4. A copy of this notification has been sent to:
@ the recelving Office
[ ] thointernationa! Searching Authority
E the Intemational Preliminary Examining Authority

D the designated Offices concerned
lZl the elected Offices concerned

The International Bureau of WIPO Authorized officer
34, chemin des Colombetas mia SAADALLAH
1211 Genevs 20, Switzerland Sou
Facsimile No. {41-22) 338.70.80 ) Telephone No. (41-22) 338 8421 :
Form PCTAIB/308 (March 1894) 008820854



- . PCT/CH2003/000662
" PATENT COOPERATION TREATY \olb

From the INTERNATIONAL BUREAU
PCT To:

NOTIFICATION OF THE RECORDING
OF A CHANGE

A. BRAUN BRAUN HERITIER ESCHMANN AG
(PCT Rule 92bis.1 and Holbeinstrasse 36-38

Adminlstrative Instructions, Sectlon 422) CH-4051 Basel

Switzerland
Date of maling (day/month/year)
11 March 2005 (11.03.2005)
Applicant’s or agent's flle reference
Z1-Roch21571 IMPORTANT NOTIFICATION
international application Na. international fifing date (day/month/yesr)
PCT/CH2003/000662 Octobar 2003 (03.10.2003)
1. The following Indlcations appeared on record concemning:
E tha applicant D the Inventor D the agent I:I the common reprasentative
Name and Address State of Nationallty State of Residence
gAvEEn c?sugnen cgae AG CH CH
ater Merlan-Strasse T,
CH-4052 Basel Telaphone No.
Switzerland
"~ Facaimile No.
Teleprinter No.

2 The Internationa! Bureau hereby notifies the applicant that the following change has been recarded conceming:

D the person E the name EI the address D the nationelity D the residence

Name and Address State of Natlonality “State of Residence
gAYEmC'?NSéJMER CBA4RE AG CH CH
gter Merlan-Strasse T
CH-4062 Basel Telaphana No.
Switzerland -
L 3 {_: Eaggimile No.
E." § £ ?-.'?::.a‘-’".‘
Fh i 3 -?7-""'":. .
b‘! o LA . ..?D;tl ::.ry*o;l: l': l.' o ".

3. Further observations, if necessary: A L \.‘_ 7
The spelling of applicant'name has been cormrected. LY
4. A copy of this notification has been sent to:
I:l the receiving Offlce D the designated Offices concernad
D the International Searching Authority EI the elected Offices concernad
IZI the internations! Preliminary Examining Authority D other:
The intsrmetional Bureau of WIPO Authartzed officer
34, chemin das Colombettes oumla SAADALLAH
. " . "1211 Geneva 20, Switzerland Sou
Facsimlle No. {41-22) 338.70.60 Telophone No. (41-22) 338 8421

Form PCTAB/308 (March 1084) 006831628



[nternational Application No.

posse—s For receiving O:fice use only se—

REQUEST

- Intemational Filing Date

The undersigned requests that the present
international l;rplication be processed
nccording to the Patent Cooperation Treaty.

Name of m:ei\'im Oftice and “PCT International Application™

Applicant’s or agent's

(if desired) (12 characters maxinuny Z1-RoOCch21571

file reference

BoxNo.I  TITLE OF INVENTION
Dosage form of sodium ibuprofen

DBoxNo.1I  APPLICANT

D This person is als0 inventor

T ks s ek patd ol e ey o o Lol ool i,
Bax s dwe applicant s Swurte (that bs. uuw;-)d'mnt-mvm&m qrmrlz.mh indicared below.)
ROCHE CONSUMER HEALTH AG

Wurmisweg

CH-4303 Kaiseraugst

Switzerland

Telephone No.
+41 61 687 47 03

Focsimile No.

+41 61 688 13 85

Teleprinter No.

Applicant’s registration No. with the Oitice

Suite fthat Iy, cowniry) of natianality:

CH CH

Stawt fihot ks, cowry) of residence:

FURTHER ATPLICANT(S) AND/OR (FURTIIER) INVENTOR(S)

This person | licunt I\ desi 1l desi S the Uni the indicated i
Tl L el W e N m e W e
Box No. 111

Ve o el by e s for gl ey fll ool destgoion |y ereon
Baxis i epplicant s State fihat Is, cowntry) of residence [f no St of i s bndicared bulow ) D applicant anly
GRUBER, Peter ] i
BAchelhurst 13b [ applicant and inveator
DE-79249 Merzhausen [X] fzome ony ,{g;}'f; ;’m
.| -Germany
Applicant’s registration No. with the Office
State (that Is, cowniry) of nationality: State (that Is, country) of residence:

This person i licant all designaled | designated §
for the purposes &8 [ Staes [ R, [

the United Staus the States indicated in
of Ameriea only the Supplemental Bax

m Further applicants and/or (further) inventors are indicated on a continuation sheet,

Dox No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRFSI'O.\'DEN.CE

—— o n. -
OT b PP betock the sy s been appoinied pactonbeall 1R wgen oo e
Name and address; (Family name foliowed by given name; for a legal endy, ficll fficial desigmation. Telephone No.

e e vttt s o e of coumury) +41 61 285 57 00
A. Braun Braun Héritier Eschmann AG Facsimile No.
Holbeinstrasse 36-38 +4161 271 52 68
CH-4051 Basel Teleoriater No.
Switzerland -

Agent's registration No. with the Office

Address for correspondence; Mark this check-box where no
space above I3 used inllnll

nt or commaon representative ls/has been appointed and the
to Indieate a special address to which correspondence should be sent.

Form PCT/R0O/101 (first sheet) (March 2001; reprint July 2003)

See Notes io the request form

\H
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N
SheetNo. ...2...

Coatinuation of Bax No. Tll  FURTIHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
{/ none of the following sub-boxes Is used, this sheet should not be inclided in the request.

Name and address: (F /] 5 '. . | Thi is
S s, oty sty et T i
Bax s the applicant’s Siare fihat ls, country) ofessidence {fno St of i igindicoted below.) D applicant only
REHER, Markus D applicant and inventor
Hebelweg 11 imventor oaly (1/his checkbas
DE-79410 Badenwaller El Is marted, dy ot fill in below.)
Germany

Applicant’s registration No. with the Office
Stal¢ (Wt s, cowniry) of nationalily: Stote frhat is, cotniry) of residence:
Thi is opplicant Il designaned Il designated i indieated &
forthe purposes o [ St T [l o U S o s | ot St [ he g indemod

Name and addreas: (Fandly e followed by gi 3 h icial designation. i
Thé odires s ik ot e et oo o i S iciotecriguation. | This persan is:

B the gpplicant's Sk (dunls, cownny) of residence if wo Stue of rexidence is tndicated below) D applicant only

D opplicant and inventor

inventor only (If this check-barx
Is mariad, do not fill in bolow)

Applicaut’s registration No. with the Office

Stue {that ks, couniry) of nationality: State (that ks, cownry) of residence:
This person is applicant all designated Il designated States excey the Uni indicated i
for lhl:epurpouspgr: D States D a'u United States orfm D of Al:nn:ﬁ:nso::;’ 5: E;ﬂ:m;:

T A Lt
Muh#m‘:hu@hmmdnﬂmmmvm lnindicatnd beforr ) D applicant only

D applicant and inventor

i by (if th
O by sty

Applicant’s registration No. with the Office

State fthat Is, couniry) of nationality: State (that Is, couniry) of residence:
This person is applicant all designated ull designated except i indi i
for llr:purpos:spgl': D St D Ilndlﬂmd Sulilurl!Am:rm Efmﬁdn%l & g;ﬁeﬁ:ﬁ'ﬁu‘:

Nume and address: (7, iowed : I .
Th sttt o st o, e oty f s s i | 1 P00
Bax is e applicent's Sw (thatis. cowry) of residence {f uo Seete ¢f rei Ut bncdicated belorw) D applicant only
EI applicant and inventor

D inventor only (If this clheck-box
Is marked, do not fill in balow,)

Applicant's registration No. with the Office

State (hat ls, country) of nationality: State (that is, country) of residence:

This person Is spplicant - |— oll designemd [ all designated Siaiey the Statcs indiceted i
for U purpascs oft L] St [ e i [ opaudsns ] f o i

) Further opplicants and/or (further) inventors are Indicazed on another coatinuation sheet,

Form PCT/RO/101 (continuation sheet) (March 2001; reprint July 2003) See Noles to the requust form
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SheetNo. .. 3...
Dox No. ¥V DESIGNATION OF STATES Aark the gpplicable check-baxes below: at least o

The ollowing designations are hercby made under Rule 4.9(a):
Reglonal Patent

B AP ARIPO Patent: Gl Ghana, GM Gambia, KE Kenya, LS Lesotho, MV Malawi, MZ Mozambique, SD Sudan,
SL Sierra Leone, SZ Swnzilind, TZ United Republic of Tanzanis, UG Uganda, ZN Zambia, ZW Zimbabwe, and any other

State which is a Contracting State of the Harare Protocol and of the PCT (if other kind of protection or treatment desired,
spaclfy on dotted ling)

K EA Eurasian Patent: AM Amenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova,

RU Russian Federation, TJ Tajikistan, TN Turkmenistan, and any other State which isa Contracling State of the Eurasian
Patent Convention and of the PCT

&l EP European Patent: AT Austria, BE Belgium, BG Bulgaria, CH1 & L1Switzertand and Liechteasiein, CY Cyprus, CZ Czech
Republic, DE Germany, DK Denmark, EE Estonia, ES Spain, FI Finland, FR France, G3 United Kingdom, GR Grecce,
HU Hungary, [E [reland, IT laly, LU Luxembourg, MC Monaco, NL Netherlands, PT Portuga!, RO Romania, SE Sweden,

51 Slovenia, SK Slovakia, TR Turkey, and any other State which is n Contracting State ofihe European Patent Convention
and of the PCT

81 0A OAPIPatent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Conge, CI Cétz d'Ivoire, CM Cameroon,
GA Gabon, GN Guinea, GQ Equatorial Guinea, G\ Guinca-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal,
TD Chad, TG Togo. and any other State which Is n member State of OAPI and a Contracting State of the PCT {ifother kind
of protection or ireatment desired, speclfy ondotEd TiNg) . oo ... ovuene e iiis e ieesseesnerananens

National Patent (ifother kind of profection or treatment desired, specify on dotted line):

Kl AE United Arab Eminates........... B HRCroatia ouvvererernrninnnnnns K 0MOman
K AG Aatigua and Barbuda B U Hungory ..o ® PC Papus New Guinea
B AL Atbaniz......ovvnenen.. veees B ID Indonesia ¥ rir Philippines.........ovunne...
B AMAmenia. . ..ooviiiieriinnns -~ R P R B T 2 N
N R BIN tndia........ooovvvnnennnnes [ Y [
W AU Austrlia. o o 1S leeland & RO Romania
B AZ Azerbafian..........cccoenee BIIP Japm..eoeviiiiiinnninnnns ® RU Russian Fedenttion ....... .
& BA Dosniaand Herzegovina. o vvu v B KE Kemyteeeiinineenniniariiies oo
R BB Barbados Bl KG Kyrgyzstan 08 SC Seychelles
BIBGBulgeria........coocvvvnnnnnn K Kr Democratic People’s Republic ] SD Sudan
BIBR Brozil.......ooevneennnnnnes Of Kored . .oovveennnnnnnnn B SE Sweden
Kl BY Belarus........... vereserseens B KR RepublicofKoren............. Xl sG Singapare
RIDZ Belizeeeovvvnnennrrnnnnn. viee B KZ Kozokhstan . . o.eevnennnnn.. .. O SK Slovakia....occoenneineeens.
K CA Canada . B3 LC Saint Lucia B SL Sierraleome.......cvvvennnn,
B CH & LI Switzerland and Liechtenstein 8 LK Sri Lanka K sY Syrian Arab Republic
BONChina.......ovvvvvnernnnn. B LR Liberia & Ty Tojikisman..........ceennenn.
I CO Colombin....cuuueerrrnnnns vee DALS Lesotho.vveverennnnennnnnnn, B8 T Turkmenistan................
i CR CosaRica............. severs DA LT Lithuania B TN Tunisia ]
Rcucuwa.....c.c.en....... veeres [B LU Luxembourg - R 1
B CZ Czech Republic............... ® LV Latvia R TT Trinidad and Tobago ..........
M DE Germany......ooieviinnn... K MAMOMCEO . .ooeeeeeeeanannn C eereeeas Ceeenemrerrnsane o
B DK Denmark....vevieeinnnnnnn, X np Republic of Moldova , . ....... K TZ Unied Republie of Tanzania
BIDMDominicr et BluA Uknine ........coovneenn..
i Dz Algeria................. veee. 0 MGModngascar..........cuue...s BRlUGUganda .......ceeennnnnns
B EC Ecuador................ veve. Kl MK The former Yugoslay Republicof [ US United States of America .. .....
B EE Estonin........00vveeennnnn. Macedonin .....cocneivinnn © ssusseseassmmasseenmssansse
BES Spain .....voveneiinnninnnn. K AN Mongolia K UZ Uzbekismn.................
W FI Finland.......c0vevvevernnnn.. B MWMalawi .. .oeeeienacan Bl vC Saint Vincent and the Grenadiaes
B GB United Kingdom MXMEXIEO .« v evverrarreeanenn. B VN VietNam .. voeeennnn..
K GD Grenada B MZ Mozambique ......... ...t . [ YU Serbiaand Montenegro. . .......
WGEQeorgla.....covvvvnnninnnnn, B NI Nicaragua B ZA South Afice......ceevvnrees
KIGHGhana......c.covvmennnn... & NO Norway W ZM Zambia

GM Gambia B NZ New Zeslard................ Bl ZwZimbabwe . ..ovvveeeiinenas

Check-boxes below reserved for designating States which have become party to the PCT after issvance of this sheet:
n DEQEW----"" """""" tangen D lllllllllllllllllllllllllllllllllllllllllll

Precautlonary Desiguation Statement: In addition to the designations made bove, the applicant also makes under Rule 4.9¢b) all
other designations which would be permitted under the PCT except any designntion{s) indicated in the Supplemental Box as being
excluded from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that
any designation which Is pot confirmed before the explration of 15 months from the priority date Iy to be regarded as withdrawn by the
spplicant at the expiration of that time limit. (Confirmation (including faey) imast reach the recelving Office within the 13-mnanth tima limit)

" Fomm PCT/ROVIO! (second sheet) (uly 2003) Sse Notes 0 the request form
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SheetNo. .. 4. ..

Nox Na. VI PRIORITY CLAIM

The priority of the following earier opplication(s) is hereby claimed:

Filing date Number Where earlier application is:

of earlier application of earlier application

regional Office receiving Office

{day/inonthtyear) ?.‘.'.':ﬂ.",'r mig::iﬂ}: regional application:* | internattonal application:
of WT

i 1
“14 Detober 2002 | 170302 Switzerland
(14.10.02)

item (2)

item (3)

iteen (4)

item (3)

D Further priority claims are indicated in the Supplemental Dox.

Tt receiving Office is requested to prepare and transmit o the International Dureuu a certiticd copy of the earlier application(s) foniy
if vl earfier applicotion was filed with tlwe Office which for the purposes of this inermttional applicarion It the receiving Office} identilind
nbove as:

[J etiems  [J tem() [] tem@ [ iem@ [ item@ [ iemsy [ othersee

Supplemental Box

* IFlnre the carlier application is an ARIPO m:mmm. indlicate at least one cowntry party to the Paris Convention for the Protection
Inchatrial Property or ame Member of the World Trade Organization for which that carlier application weas filed (Rude 3. 1000){1i)):

Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Cholee of Internntionn| Searching Authority {(1SA) (if two or more International Searching Authoritles are tenl fo out the
international search, indleate the AEMU cho.’t.esr, lhz go—lemr cod may be used): e compe oy

Request to use results of enrfier search; reference to that search (Ifan enrlier search has been carried out by ar nequested from the
International Searching Aulharily):

Date {dawmonthiear) Number Country (or regional Office)
21.07.2003 03405225.8 EP (identical to CH 170302)

Box No. VIIL DECLARATIONS

The following declarations are contained in Boxes Nos. VIIL (i) to (v) (mark the applicable Number of
check-baxes below and indicate in the right colunin the number of each ppe of declaration): declarutions
[] BoxNo. VIIL (i) Declarntion as to the identity of the inventor :

D Box No. VIII (ii) Declaration as to the applicant’s entitlement, as et the international filing
date, to apply for and be granted n patent :

D Box No. VIII (iii) Declaration a3 to the epplicant's entitiement, as at the Internationnl filing
date, to claim the priority of the earlier application

[0 BoxNe.VilI(iv)  Decloration of inventorship (only for the purposes of the designation of the
United States of America) .

[] BoxNe.vill (v) Declaration as to noa-prejudicial disclosures or exceptions to lack of povelty  :

Form PCT/RO/101 (third sheet) (July 2002; reprint July 2003) See Notes to the request form
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Box No. IX  CIIECK LIST; LANGUAGE OF FILING

uest {includin,
d“:!:lmlgn ll'h‘.'ll.g)

description (exchulin
sequence listings and'or
tables related tleret)

claims

nbstract

drawings .
Sub-totol number of sheets :
sequence listings

tables related thereto

gﬁu‘ b;;!.'f ?ﬂﬂ number of
nely N
whether o'r not ﬂr !n"
r readable form;
Jee () below)

Total number of sheets

(Section 801(aXi)}
(1) 3 sequence listings
(ii} O3 tables related thereto

(Sectivn BOE(a)ii))
() £ sequence listings
(i) 01 wabkes reluted thereto

This international application contalns:
(a) in paper form, the following number of
sheers:

5

36
6
1

53

53

(b [0 enly In eomputer readable form
() O elsoin tnm'puler readable form

'I'B_pe and number of carricrs (disketre,
CD-ROM, CD-R or otler) on wisich an:

This intemational opplication is accompanied by the following
item(s) (inark the applicable check-bases below and Indicate in
right column the mmber of each liemy):

1. B fee calculation sheet
2. K original separnte power of attorney
3. [0 original general power of attorney

4.0 t_:?py of geneml power of attorney; reference number,
if any:

5. [] siatement explaining lack of signature
61 ?n?:!?g fﬂc"m“'(’) identified in Box No. V[ a3

7.0 wanslation of international application into

8. [0 separate indications concering daposited micreorganism
*  orother biological material

9.0J sequence lintings in computer rendable form
(Indicaie type and number of carriers)

() [ copy submired for the purpases of international search under

Rule 137er only (and not s part of the intemational application) :

iy O ﬁ::llywlnuclwck-h\'@mar S Is morked in left
i

. el colun)
tional copies including, where n::plicablc. the copy for the
r :

purposes ofinternational search under Rule 13rer

(i) [ rogether with relevant statement as to the identity of the copy or
copies with the sequence listings mentioned in left columa

10. [0 tablesin computer realable forn celated to sequence listings
(Irclicate tvpe and munber of carricry)

() [ copy subniltted for the purposes of intemational search unde

Section 802(b-guarer) oaly (und not as part of the international

application)
. o .
(in O ﬂﬂhﬁ'fmﬁﬂﬁ or (c)(1]) is marked in laft colunmy)

Number
of items

1
1

. ing. where applicable, the copy for the
contained the purposes of international search undgr Section 802(b-quater)
O sequence listings:................ (iii} [J together with relevant statement s to the identity of the copy or
O tables related thereto: ... ouus copies with the tables mentioned in left column :
(additional coples to be indicated under 1. [0 other (apechi): o.vvvneenneiviereeereereeserennenneans :
itenss 9(2)) andlor 10{1}), In right column)

Figure of the drawings which 3 Language of filing of the

should accompany the abstract: international spptication: English

BoxNo.X  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 10 each sigrature, bdmelumdﬁmwdhmhmmW@ﬁlﬂmhummm!hm

A. Braun Braun Héritter Eschmann AG

intemational application:

Holbelnstrasse 36-38
CH-4051 Base! (Switzerland) -
35‘0- leBrlon_
Basel, 08 October 2003 r. Hans Zimmermann
For receiving Office use only
1. Dnte of petunl receipt of the purported 2. Dmawings:

3. Corrected date of actual receipt due to lnter but
timely received papers or drawings
the purported international application:

completing

4. Date of timely receipt of the

uired
corrections under PCT Article 1(2):

. 1 jonal Searching Authori . T ttal
> (e o6 mory are comamsentr Y 1SA / S L] et vparch copy delayed
For Intemational Bureau use only
Date of recelpt of the record copy
by the International Bureau:

Form PCT/RO/101 (last sheer) (January 2003; reprint July 2003)

See Notas to the request form
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This sheet is nol part of and does not count as a sheet of the international ﬁﬁ \'

PCT

For receiving O:Nice use only  s——————
FEE CALCULATION SHEET . o
Annex to the Reqyest Intemational Application No.
Applicant’s or ngent's
file reference ZI-Roch21571 Date stamp of the receiving Office

Applicant

ROCHE CONSUMER HEALTH AG
CALCULATION OF PRESCRIBED FEES

L TRANSMITTALEEE . « » « v v v o v v e e e e oo e e L 100.- {T]
2. SEARCHFEE . . . o v v v ve e e e e e L 1383.- [5]

International search o be curied out by

(Yf wo or mare Internculonal Searching Autlorities are competent 10 carry out the Iniernational

séurch, bnficate the nume of the Authority which Is chosen fo carry ont the bnwrtional seareh.)
3. INTERNATIONAL FEE

Baile Fee

Where itema (b) and/or {c) of Dox No. IX apply, enter Sub-total number of sheets 83
Where itema (b) and (c) of Box No. 1X do not apply, enter Toin) nuniber of sheets

frstd0sgheets . . . . . . . ... ....... l 55_0-' m‘
23 X 1 5-' - I 345.- IEI
number of sheels fee per sheet
in cxcess of 30
additional con‘lrm:nt {only if sequence listings and/or tmbles related
thereto are filed in computer readable form under Seetion 801(a)(i),
or both in that form and on paper, under Section 801(a)if):
400 x - [b3]
fee per sheet

Add amounts entered at b, b2and bl and entertotal at B . . . . L _965.- I'ETI

Desiznation Fees

The international application contains __ 97 designations.

5 x 140.- - 700,
number of designation fees amount of designation fee
payable fmavximum 5)
Add amounts entered et B and Dand entertobalatl . . . . . . .. . . l 1695.- [T]
.Jpplkam'fum cerlain States are entitled to a reduction of 73% of the
umuw. 1Whera the gpplicantls arallqplimnu:;}:owhkd the total

to be entered at 1 Is 23% of the sum of tre amounts entered at B axd D)
4. FEE FOR PRIORITY DOCUMENT ({fapplicable) . . . . . . . . .. [*]
5, TOTALFEESPAYABLE . . . . . . . v . i v v v v v v v 3178.-

Add amounts entered at T, S, I and P, and enter total in the TOTAL box TOTAL
[C] The designation fees ere not paid at this time,
MODE OF PAYNMENT
X gg‘o:mm (see Betow) [ postal money order [ cash [ coupons
D cheque D bank demlt D revenue stamps _D other (.wcc_ﬂjr):
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT . IGE
(This mode of paymeni may not be avallable at ail recatving Qffices) Recelving Office: RO/

Deposi tNo: 500444
Authotization to charge the total fees indicated above. posit Accouat No.
n’gzmwb“"""'ﬁ,‘:ﬁ’ ”'_lm!ﬂlfwfﬂf*ﬂf":'f;'@m Date: 08 octOber 2003
u w charge icieng i
e e e ot e any deficiency Name; Dr. Hans Zimmermann

] Authorization to charge the fee for priority document. Signature: ~ .

Form PCT/RO/101 (Annex) (lll-!llll! 2003; reprint July 2003) y See Notes to tha fee calculaiion sheet
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIO  RADICADOR
PATENTE DE INVE\ICION MODELO DE UTILIDAD 1) ( ‘/)’
- Indll:al:ldn de que s soliclta 1a concesion de una patente. () %
- Datos de idenfificacion del solicitante o de la persona que se presenta la sollcllud. ()
- Descripclén de la invenclén. {) 44—
- Dibujos da sersslos partinentes. { ) H/

Comprobante de Pago de las lasas establecidas.

COMPLETA ( ) INCOMPLETA ( ) ()

DISERO INDUSTRIAL ({ )

- Indicaclén de que se soficita el regisfro de Disefo industrial () ()
- Datos de ldentificacion del solicitante o de la persona que presenta { ) ()
- lasolicitud.
- Representacién gtifica o folografica del Dieefio Industrial 0 muestra del
Matarial que Incorpora el disefio. . ( ) ()
Comprobante de pago de las tasas establecidas ( ) ()
COMPLETA () INCOMPLETA () ()

ESQUEMA DE TRAZADO ()

- Indicacién de que solicita el reglstro de un Esquema de trazado. () ()
- Datos de Identiflcacion del solcitante o de |a persona que presenta
La solicitud. { ) ()
Representacion graflca del esquema de trazado { ) ()
Comprobante de pago de las tasas establecidas. { )} ()

COMPLETA ( ) INCOMPLETA () {)

| SORIMERI ¥ (GECH)
oren Omems canblos Radicacion : B544513 Ha3378% Folioe: 1'2
Fechy (ADV: 2035-B5-18 16:49:31
Terrzbe 1 @1 POT-DMTEMT 99 FRSE eI A1t PPESENTE

Becendecia: 2620 DIVISTIN I MYFURS TOEACIC TR
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Industria y Comercio

SUPERINTENDENCIA

Folio +44~ %«

2020
Bogots, D.C.,
Doctor{a) Oficio N°
JUAN PABLO CADENA SARMIENTO . 0 s 3 5
ASUNTO: Radicacién N° 05-44513
Solicitud internacional PCT/CH2003/00662
Fecha limite inicio fase nacional 14/05/2005
Tramite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Dacisibn 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacion en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular Unica
de la Superintendencia de Industria y Comercio, se le comunica que:

B El solicitante de la publicacién internacional es ROCHE CONSUMER HEALTH
AG, lo cual no coincide con los datos citados en fase nacional por lo tanto debe
aclarar, o adecuar los documentos para tal fin.

B La solicitud no contiene la copia del documento en que consta la cesién del
derecho a la patente del inventor al solicitante 0 a su causante. (Art. 26-k)
Decisién 486).

® La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del Codigo de
Procedimiento Civil. Adicionalmente, debera presentar el documento que
acredita la existencia y representacion legal de la sociedad solicitante.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere para
que dentro del término de dos meses siguientes a la fecha de notificacién del presente
oficio, complete los requisitos antenorrnente enunciados. En caso de no dar cumplimiento
al presente requerimiento, la s d se considerara abandonada y perdera su prelacién.

Notifiquese el presen icio coriforme a lo dispuesto en el numeral 5.2, literal e), del
capftulo quinto dgl titydo primero de la Circular Unica N° 10 de 2001.

ALIX CESP|
Jefe de la

DE VERGEL
ision de Nuevas Creaciones

£l anterior requerimiento f!',le notificado por fijacibn en lista de
fecha, 15 34

202027

Carera13 Mo. 2700 Hiso 5 y10
Cormnsiator

~ 33412 24254
Fat 281 31 2S5 emaie

Sanva Fe do Bopotd D.C. - Colonita



