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ORAL: DOSAGE FORM FOR CONTROLLED DRUG RELEASE

Fleld of the Invention

The invention relates to an oral dosage form which provides controlled release of
mn active pharmaceutical agent in different body environments, to a process for preparing
such a dosage form and to the use of such a dosage form in medicine.

Background to the invention

The use of a costing to control the rate of release of an active agent has recaived
congiderable attention and many different devices have been developed for such a
purpose. For example, International Patent Application, Publication Number WO
01/05430 describes a drug delivery device that enables the delivery of drug substances
which exhibit pH dependent solubility, in particular compounds that are more soluble at
low pH levels (less than pH 2) than at near neutral levels (greater than about pH 5). Such
delivery devices are cheracterised by the presence of a coating that is impermeable and
insoluble in the fluid of the enviromment of use.

International patent application, Publication Number WO 95/30422 describes a
series of controlled-release dosage forms of azithromycin. In perticular, there is
described a series of dosage forms that reduce the exposure of the upper GI tract (e.g. the
stomach) to high concentrations of azithromycin, by the use of a pH dependent coating.
Such dosage forms do not feature openings through which release of the drug substance
mAY OCCUT.

US Patent Number 6,099,859 describes a controlled release tablet for the delivery
of an antihyperglycemic drug, which comprises an osmotically active drug-containing
core and a semipermeable membrane, wherein the semipermeable membrane is
permeable to the passage of water and biological fluids end i impermeable to the
passage of the drug substance. The semiparmeeble membrane containg at least one
passagoway for the release of the antihyperglycemic drug.

Additional devices that utilise a coating to control the rate of release of an active
agent are discussed in US Patent Number 5,004,614. This patent describes a tablet coro
provided with an outer coating that is substantially impermesable to environmental fluid.
The said outer coating may be prepared fromn materials that are either insoluble or
soluble in the environmental fluids. Where a soluble material is used, the cosating is of
sufficient thickness that the core ia not exposed to environmental fluid before the desired
duration of the controlled release of the active agent has passed. Through this
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impermeable outer coating, one or more opening(s) has been created, so as to provide
environmental fluids with an access route to the core. Therefore, upon ingestion of the
coated tablet, gastro-intestinal fluid can enter the opening(s) and contact or penetrate the
core, to release the active agent. The result is that the active agent is released in a
controlled manner out of the opening(s) only. The prefarred geometry is such that there
is a circolar hole on the top and bottom face of the coated tablet. The opening(s) in
question have an area from about 10 to 60 percent of the face area of tho coated tablet.
The rate of drug release is found to be directly related to the dismeter of the opening(s)
and to the solubility of the matrix core and active agent, allowing the possibility for a
variety of drug release profiles be it zero or first order release.

This invention is based on the finding that the substantially impermesable coatings
of US 5,004,614 are not suitable for the controlled releage of all active agents, especially
pharmaceutically active woek bases or pharmaceutically acceptable salts end solvates
thercof. Such active agents exhibit a marked pH dependent solubility, i.e. they are more
soluble at around pH 2, associated with regions found in the stomach, compared to their
solubility in the genarally neutral conditions of the small intestine, around pH 7.

We have found that for administration of a pharmaceutically active weak base or
a pbarmaceutically acceptable salt or solvate thereof, where it is desirable that release of
the active compound takes place in more than one pH environment, it is beneficial for
the cosating to be erodable or soluble in a pH dependent manner,

Summary of the invention

Accordingly, in its broadest aspect the present invemtion provides an oral dosage
form comprising an erodable core which contains a pharmaceutically active weak base or
a pharmaceutically acceptable salt or solvate thereof, the core having a costing with one
or more openings leading to the core, characterised in that the coating is erodable under
predetermined pH conditions.

The present invention further provides an oral dosage form comprizing,
(i) an erodable core, which core comprises a pharmaceutically active weak base or a
pharmaceutically acceptable salt or solvate thereof; and
(ii) an erodable coating around aaid core, which coating comprises one or more openings
extending substantially completely through said coating but not penetrating said core and
communicating from the environment of uae to said core;
characterised in that release of the pharmaceutically active weak base or a
pharmaceutically acceptable salt or solvate thereof from the erodable core occurs
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substantially through the said opening(s) and through erosion of said erodsble coating
under pre-determined pH conditions.

For the avoidance of doubt, as used herein the term "weak base" shall mean any
base the conjugate acid of which has a pKa of less than 11.5; in accordance with The
Pharmaceutical Handbook, 19th Edition, 1980. The term "pharmaceutically acceptable
week base" shall be interpreted accordingly. Suitably, pharmaceutically acceptable weak
bases or pharmaceutically acceptable salis or solvates thereof for use in the present
invention exhibit a marked pH dependent solubility. Preferably, pharmaceutically
eccepteble weak bases or pharmaceutically acceptable salts or solvates thereof for use in
the present invention are more soluble in the pH range from 1 to 3 compared to their
solubility in the pH range from 4.5 to 8. Preferred pharmaceutically acceptable weak
bases or pharmacentically acceptable salts or solvates thereof for use in the present
invention are more soluble in the acidic conditions found in the mammalian stomach
then in the near neutral conditions of the mammalian intestines.

Suitable pharmaceutically active weak bases for use in the present mvention
include — 1-(3-Chlorophenyl)-2-[(1,1-dimethylethyamino]-1-propancne ("bupropion®),
1,2,3,9-Tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)methyi]-4H-carbazol-4-ono
("ondensetron™), (38-trans)-3-[(1,3-Benzodioxol-5-yloxy)methyl]-4-(4-
fluorophenyl)piperidine ("paroxetine™), a.l-[[1,1-Dimethylethyl)amino]methyl]-4-
hydroxy-1,3-benzenedimethanol ("salbutamol”) and pharmaceutically acceptable salts
and/or solvates thereof.

European Patent Application, Publication Number 0 306 228 A1 relates to certain
thiazolidinedione derivatives disclosed as having antihyperglycaemic and
hypolipidaemic activity. One particular thiazolidinedione disclosed in EP 0 306 228 Al
is 5-[4-[2-(N-methyl-N-(2-pyridyl)smino)ethoxy]benzyl]thiazolidine-2,4-dione
(hereinafter ‘Compound A'). International Patent Application, Publication Number WO
94/05659 discloses certain salts of Compound A including the maleate salt at Example 1
thereof.

Compound A and pharmaceutically acceptable salts or solvates thereof have
useful pharmaceutical properties. In particular Compound A or a salt or solvete thereof
is indicated to be usefil for the treatment and/or prophylaxis of diabetes mellitus,
conditions associated with disbetes mellitus and certain complications thereof.
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A preferred pharmacoutically active weak base for use in the present invention is
Compound A or a pharmacentically acceptable salt or solvate thereof. A particularly
preferred pharmaceutically active weak base for use in the present invention is the
maleate salt of Compound A.

A firther preferred pharmaceatically active weak base for use in the present
invention is valaciclovir or a pharmaceutically acceptable salt thereof. Valaciclovir is the
L-valine ester of acyclovir and is named 2-[(2-amino-1,6-dihydro-6-oxo-9H-purin-9-
yl)methoxy]ethyl L-valinate. A prefirred salt of this compound is the hydrochloride salt,
known as valaciclovir hydrochloride. Valaciclovir and the hydrochloride salt thereof are
disclosed in US Patent Number. 4,957,924 (see particularly Example IB), European Patent
Number EP ( 308065 B1 (sce particularly Example IB), and L.M. Beauchamp et al,
Antiviral Chemistry and Chemotherapy, 3(3), 157-164 (1992) (sec particulerly page 162
column 1), all of which are incorporated herein by reference as though fully set forth. A
preferred anhydrous crystalline form of valaciclovir hydrochloride is disclosed in
Intemational Patent Application, Publication Number WO 96/22291 (incorporated herein
by refarence as though fully set forth); this anhydrous crystalline form can for example be
defined by having substantially the X-ray powder diffraction pattern of one or more of
Figures 1 to 3 of WO 96/22291. Some syntheses of valaciclovir and its hydrochloride salt
are given in WO 96/22291, e.g. sco Examples 1A/B and 2A/B and pages 4-7 therein,

Valaciclovir or a salt thereof can be used in the treatment and/or suppression of a
viral infiection in 2 mammal such as a human, particularly a viral infection cansed by the
herpes group of viruses, e.g. herpes zoster and/or herpes simplex virus types 1 ar 2. The

. following dosage regimes, wherein the doses are calculated as the valaciclovir free base, are

given for guidance:

(a) treatment of episndes of herpea simplex virus types 1 and 2 infection:- total daily dose of
about 1 or 2 g administered at 500 mg twice a day or 1 g twice a day for 5 to 10 days;

(b) suppresaion of recurrences of harpes simplex virus types 1 and 2 infections (o.g. genital
herpes):- total daily dose about 250 to 1 g (e.g- 500 mg twice a day) for about one month to
ten years, depending on the patient. As disclosed in WO 97/25989 (incorporated herein by
reference), valaciclovir or a salt thereof can also be used in the suppression of recirrent
genital herpes in a lniman at a once dxily dose of from about 200 mg to about 1000 mg (e.g.
250 mg, 500 mg or 1000 mg) valaciclovir or a salt thereof (calculated as the free base) for
an effective treatment period e.g. for ca. 2 months up to ca, 10 years.
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(c) treatment of varicella zoster virus infections (herpes zoster, ¢.g. shingles):- total daily
dose about 3 g administered at 1 g three times a day for 7 days;

(d) suppreasion of cytomegslovirus infections:- total daily dose about 8 g administered at
2 g 4 times a day; for transplant patients this daily dose is administered for three to six
months for the period at risk; and for HIV positive patients a daily dosc is administered
as usually indicated for improving quality of life, for example for two years or more.

Suitably, the pharmaceutically acceptable weak base is selected from the group
consisting of 1-(3-Chlorophenyi)-2-[(1,1-dimethylethyl)amino]-1-propanone
("bupropion™), 1,2,3,9-Tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-ylymethyl]-4H-
carbazol-4-one ("ondansetron™) and (3S-trans)-3-[(1,3-Benzodioxol-5-yloxy)methyi}-4-
(4-flucrophenyl)piperidine ("peroxetine™), 2-[(2-amino-1,6-dihydro-6-oxo-9H-purin-9-
yDmethoxy]ethyl L-valinate ("valaciclovir™), Compound A and pharmaceutically
acceptable salts and/or solvates thereof (herecafter "the Primary Compounds of the
invention™). Suitsbly, the pharmaceutically acceptable weak base is 1-(3-Chlorophenyl)-
2-[(1,1-dimethylethyl)amino}-1-propanone ("bupropion”) or a pharmaceutically
acceptable sait or solvate thereof. Suitably, the pharmaceutically acceptable weak base
is 1,2,3,9-Tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)methyl]-4H-carbazol-4-
one ("ondansetron™) or a pharmaceutically acceptable salt or solvate thereof Suitably,
the pharmaceutically acceptable wesk base is (3S-frans)-3-[(1,3-Benzodioxol-5-
yloxy)methyl]-4-(4-fluorophenyl)piperidine ("paroxetine”) or a pbarmaceutically
acceptable salt or solvate thereof. More suitably, the pharmaceutically acceptable weak
base is 2-[(2-amino-1,6-dihydro-6-oxo0-9H-purin-9-yl)msthoxy]ethyl L-valinate
("valaciclovir'®). Most suitably, the pharmaceutically acceptable weak base is Compound
A or a phanmaceutically acceptable salt or solvate thereof.

Brief description of the drawings
Figure 1 is a graph of dissolution against time for two formulations of oral dosage
form in accordance with this invention.

Detafled description of the invention .

Typical pharmaceutically active weak bases for use in the present invention are
the Primary Compounds of the invention, in particular Compound A or a
pharmacsutically accepiable salt or golvate thareof. Such compounds and

pharmacentically acceptable aalts thereof exhibit a marked pH dependent solubility, i.e.
they are mare soluble at around pH 2, associated with regions found in the stomach,
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compared to their solubility in the generally neutral conditions of the small intestine,
around pH 7.

The Primary Compounds of the invention and pharmaceutically acceptable salts
and solvates thereof have useful pharmaceutical properties which are well documented
(e.g. the British and 1JS Pharmacopocizs, Remington's Pharmaceutical Sciences (Mack
Publishing Co.), Martindale The Extra Pharmacopoeia (London, The Pharmaceutical
Press)).

The oral dosage form of this invention may bo also be used to adminiater other
pharmaceutically active weak bases with similar dissolution properties to the Primary
Compounds of the invention, to treat disorders for which the weak base is known to be
indicated

The above reference to the coating being erodable includes the situation whero
the coating disintegrates partially or wholly, or dissolves, or becomes porous, on contact
with an environmental fluid 80 as to allow the fluid to contact the core, Suitably the
coating disintegrates partially. Suitably the coating disintegrates wholly. Suitebly the
coating dissolves. Suitably the coating becomes porous.

Similarly the references to the core being erodable includes the situation where
core disintegrates partially or wholly, or dissolves, ar becomes porous, on contact with
an environmental fluid so as to allow the fluid to contact the active agent. Suitably the
core disintegrates partially. Suitably the core disintegrates wholly. Suitably the core
dissolves. Suitably the core becomes porous.

‘While this invention provides that erosion of the coating is pH-dependent, the
core may release the pharmaceutically active weak base or a pharmaceutically acceptable
salt or solvate thareof by eroding in a non-pH dependent manner. However to suit &
specific demand, the core may be a material which allows pH dependent erosion or
disintegration of the core to release the pharmaceutically active weak base or a
pharmaceutically acceptable salt or solvate thereof from its matrix.

Most suitably, elthough the pharmaceutically active weak base or a
pharmaceitically acceptable salt or solvate thereof is more soluble in the stomach than
the intestines, the core is formulated so as to be erodable to substantiglty the same extent
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So that the opening(s) in the coating retains its integrity and control of release
rate, it is desirable that the pH dependent erosion of the coating has a defined threshold,
i.e. the coating does not substantially erode except in the intestines. Thus, it is envisaged
that erosion of the coating has a defined, pre-determined pH threshold at which it
dissolves. Preferably, the coating erodes at pH > 4.5. More prefaerably, the coating
erodes in the pH range from 4.5 to 8. Most prefersbly, the coating erodes in the pH
range 5 to 7.

The present invention finds particular use in the situation where the coating
erodes in the pH conditions of the intestines. Accordingly, the present invention also
provides an oral dosage form comprising an erodable core which contains a
pharmaceutically active weak base or a pharmaceutically acceptable salt thereof, the core
having a coating with one or more openings leading to the core, characterised in that the
coating is erodable under the pH conditions prevailing in a mammalian intestine.

It will be appreciated that the use of a coating that erodes at pH > 4.5 will restrict
the amount of drug released into the acidic conditions associated with the stomach, since
release is at low pH levels is substantially limited to diffusion of the active agent through
the opening(s) in the erodsble coating. Thus, the present invention is indicated to
address the problem of "dose dumping” in the stomach for compounds that are more
soluble in the pH range from 1 to 3 than in the pH range from 4.5 to 8. As the dosage
form leaves a low pH environment and then encounters a higher environmental pH, e.g.
moves from the stomach into the intestins, the coating will start to dissolve and erode
eway to expose all of the tablet care, During coat erosion, the available surface area to
release drug is increased. The docrease in drug solubility and therefore rate of drug
adsorption in the intestine can be compensated for by the increase in the surface area due
to all the faces of the tablet core being exposed to erosion. The result is a more balanced
drug release profile in both environments.

In applying the concepts of this invention, the pharmaceutically active weak base
or 8 pharmaceutically acceptable salt or solvate thereof may be incorporated into a
conventional oral tablet or controlled release matrix (including both swellable and non-
swellable systems). The matrix is formed into cores which are then coated with a
material with pH-dependent erodability, for example a coating soluble at pH > 4.5, such
as & polymethacrylate copolymer. One or more openings may then be drilled through the
coatings using conventional techniques as disclosed in US 5,004,614,
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According to a further aspect of the present invention, there is provided a process
for the preparation of an oral dosage form according to the present invention, which
Process comprises:

(=) preparing an erodable tablet care;

(b) coating the core with a material with pH-dependent erodability; and

(c) creating one or more openings in the coating, said opening(s) extanding substantially
completely through said coating but not penetrating said core and communicating from
the environment of use to said core.

The care may be prepared by compressing suitable ingredients to form a
compacted mass which comprises the core of the dosage form (also referred to herein as
"tablet core™. This may be prepared using conventional tablet excipients and
formulation compression methods. Thus, the core typically comprises the active agent or
characteristics such as diluents, binders and lubricants. Additional excipents that may
form part of the core of the device include disintegrants, flavourants, colorants, release
mulifying agents and/or solubilising agents such as surfactants, pH modifiers and

Suitable materials for the core include erodable polymethylmethacryiate resins
such as the Budragit™ series, for example Eudragit™ 130D, saccharoses, for example
lactose and maltose, and cellulose esters, for example methylcellulose,
hydroxypropylmethylcellulose (HPMC) and hydroxypropyicellulose. Suitably, the core
is predominantly hydroxypropylmethyicellulose and lactose. More suitably, the core
consists essentially of hydroxypropylmethyicellulose, lactose, colloidal silicon dioxide
and magnesium stearate.

Typically the active agent and excipents are thoroughly mixed prior to
compression into a solid core. The core of the device may be formed by wet granulation
methods, dry granulation methods or by direct compression. The core may be produced
according to any desired pre-gelected shape such as bi-convex, hemi-spherical, near
hemi-spherical, round, oval, generally ellipsoidal, oblong, generally cylindrical or
polyhedral, e.g. a triangular prism shape. The term "near hemi-spherical” is intonded to
be congtrued in the manner described in US 5,004,614. Suijtably the core is formulated
into a bi-convex shape, o.g. having two domed opposite surfaces. In addition, the core
may be produced in & multi-layered (o.g. bi- or tri- layared) form.
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The quantity of the pharmaceutically active weak base or a pharmaceutically
acceptable salt or solvate thereof present within the core is a matter to be determined
based upon typical pharmaceutical considerations, e.g. known dosages for the
pharmaceutically active weak base or a pharmaceutically acceptable salt or solvate
thereof, and is not limited by the process of this invention.

In particular, where Compound A or a pharmaceutically salt or solvate thereof is
used in accordance with the present invention, & suitable dosage rmge is 2 to 12 mg,
Thus, suitsble dosage forms comprise 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or 12 mg of Compound
A or s pharmacentically accepteble salt or solvate thereof.

Particular dosage forms comprise 2 to 4 mg of Compound A ora
pharmaceutically acceptable salt or solvate thereof

Particular dosage forms comprise 4 to 8 mg of Compound A ora
pharmaceutically acceptable salt or solvate thereof.

Particular dosage forms comprise 8 to 12 mg of Compound A ora
pharmaceutically acceptable salt or solvate thereof

One dosage form comprises 2 mg of Compound A or a pharmaceutically
acceptable salt or solvate thereof.

Preferred dosage forms comprise 4 mg of Compound A or a pharmaceutically
acceptable salt or solvate thereof. '

Preferred dosage forms comprise 8 mg of Compound A or a pharmaceutically
acceptable salt or solvate thereof.

The core may be coated with a suitable pH dependent erodable material by any
pharmaceutically acceptable coating method. Examples include coating methods
disclosed in US 5,004,614 and film coating, sugar coating, spray coating, dip coating,
onto the tablet core in a rotating pan coater or in a fluidised bed coater until the desired
coating thickness is achieved. Suitably the coating is provided to add about 4 to 8 mg/
cm? or 5 - 7 mg/ cm? of dry polymer around the tablet surface area. Typically this
resulty in an increase in weight (relative to the core) of from 3 — 10% or 5— 10 % by
weight. Suitably, the cosating has a thickness in the range 0.05 to 0.5 mm.

Mzterigls and their blends suitable for use as a pH-dependent erodable coating
material in this invention include various polymethacrylate polymers, coprocessed
polyvinylacetate phthalate, ceflulose acetate trimellitate, coliulose acetate phthalate,
ghellac, hydroxyropyimethylcellulose phthalate polymers snd their copolymers.
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The coating material is suitably selected so that it is insoluble in stomach acid i.e.
at pH 1.5 — 2, end is soluble or exodable in the small intestine i.e. at around pH 5.5 or in
the large intestine i.e. at around pH 7. To achieve this, typically the material of the
coating is erodable at pH of 4.5 or above.

Suitsbly, the coating material is selected from:
cellulose acetate trimellitate (CAT) dissolving @ pH 4.8,
polyvinyl acetate phthalate dissolving @ pH 5.0,
hydroxypropylmethylcellulose phthalate 50 dissolving @ pH 5.2,
hydroxpropyhethylcellulose phthalate 55 dissolving @ pH 5.4,
Actyl-eze™ dissolving @ pH 5.5,

Aquateric™ dissolving @ pH 5.8,

cellulose acctate phthalate dissolving @ pH 6.0,

Eudragit™ 130 D dissolving @ pH 5.5,

Eudragit™ L. dissolving @ pH 6.0,

Eudragit™ S dissolving @ pH 6.8, and

shellac dissolving @ pH 7.2.

When necessary, the erodable coating may be modified by addition of plasticisers
or anti-tack agents. Suitable materials for this purpose include waxy materials such as
glycerides, for example glyceryl monostoarate.

Typical sizes for the opening(s), when circular, to be formed in the coating are in
the range 0.5 mm — 8 mm of diameter, such as 1, 2, 4 or 4 mms in diameter, depending
on the overall size of the tablet and the deaired rate of release. The opening(s) may have
any convenient geometrical shape, but & rounded shape, e.g. substantially circular or
elliptical, is generally preferred. More elaborate shapes, such as text characters or
graphics, may also be formed, provided that the release rate can be made uniform in
individual dosage forms. Typical sizes of non-circular openings are equivalent in area to
the above mentioned sizes for circular openings, thus in the range of from sbout 0.19 to
about 50.3 mm2.

For the purposes of the present invention, the term "opening” is synonymous with
hole, aperture, orifice, passageway, outlet etc.

The opening(s) may be formed by methods disclosed in US 5,004,614. Typically

opening(s) may be formed by drilling, for example using mechanical drill bits or laser
beams, or by punches that ramove the cut area. The formation of the opening(s) may by

10
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default remove a small portion of the exposed care. It is also possible to purposely form
8 cavity below the aperture as a release rate controlling device, the cavity exposing a
greater initial surface area of core than a flat surface. Suitably, the opening(s) extend
through the entire erodable coating such that there is immediate exposure of the core to
the environmental fluid when the device is placed in the desired environment of use.

Also it is posaible to form the opening(s) iz situ when the dosage form is
administered, by forming a coating containing pore-forming agents i.e. material that will
dissolve in the stomach to create pores in the coating. Accordingly, there is also
provided an oral dosage form comprising,

(i) an erodable core, which core comprises a pharmacentically active wesk base or a
pharmaceutically acceptable salt or solvate thereof; and

(ii) an erodable coating surrounding said core, which coating comprises a pore forming
sgent that is erodable in the pH range from 1 to 3 to form one or more openings
extending substantially completely through said coating but not penetrating said core and
communicating from the enviromment of use to said core;

characterised in that reloase of the pharmaceutically active weak base or a
pharmaceutically acceptable salt or solvate thereof from the dosage form occurs through
the said opening(s) by the erosion of said erodable core and through erosion of said
arodable coating under pre-determined pH conditions.

In US 5,004,614, the opening(s) preferably comprise about 10 - 60 % of the total
face area of the tablet i.e. the upper and lower surfaces of a biconvex tablet. In the
present imvention, the opening(s) may comprise 0.25 to 70%, such as 10 — 70% of the
total face area.

Alernatively, it may be usefiil to characterise the rate controlling effect of the
opening(s) by reference to the area of the opening(s) relative to the total surface area of
the coated tablet, Additionally, especially in cases where the core arodes by undercutting
of the edges of the opening(s), the rate controlling effect may be related to the total
circumference of the opening(s).

An unexpected finding is that two openings, for example one on each primary surface of
a biconvex tablet, release an active agont from the core at a rate marginally greater than
that of a single opening of the same overall area. However the variability of the release
rate from the two openings is leas than the variability of release rate from the
corresponding single opening. Therefore, in the preferred embodiment of the invention,
the coating of the core is provided with two, or more than two, apertures leading to the

11
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core. More preferably, the arodable coating surrounding the core is provided with two,
or more than two, openings extending substantially completely through seid coating but
not penetrating said core and communicating from the environment of use to said core.

'Whare more than one opening is provided, the openings may be located on the
same fiice of the oral dosage form, or on different faces. Suitably, the oral dosage form
has two openings, one on each opposing face. Suitably, the oral dosage form is a tablet
having two opposed primary surfaces, each surface having one opening through the
coating.

As a protection for the core material, to prevent contamination via the opening(s)
before doging, it may desirable to provide a conventional seal coating to either the core,
or to the dosage form after formation of the opening(s). The seal coat may be a sub-coat
or over-coat to the erodable coating.

By adjustment of the above variables and the surface area of the exposed core,
the release rates in the different environmental conditions can be harmanised to obtain
compareble reloase rates under different body environments, end so achisve more
constant dosing to a patient.

Preferably the dissolution rates of the oral dosage forms of this invention are
erranged, for example by routine adjustment of the erodable coeating and dimensions of
the opening(s), so that the rate of release is substantially uniform in the different pH
environments experienced by the dosage form on administration. Dissolution rates may
be assessed by in vitro testing in sohrtions of the appropriate pHs. For example, when
comparing dissolution in the stomach and intestine, tests may be carried out initially at
pH 1.5 with a transfer to pH 6.8 after 2 hours or 4 hours, as an assumed time for
residence in the stomach before amptying into the intestines of a notional patient in
respectively fasted and fed conditions.

The present invention further provides a method for the treatment and/or
prophylaxis of disorders in a human or non-human mammal susceptible to treatment by a
pharmaceutically acceptable weak base, which comprises administering en oral dosage
form of this invention comprising a pharmaceutically acceptable weak bagseor a
pharmaceutically acceptable salt or solvate thereof to a human or non-hwman mammal in
need thereof

12
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In a preferred embodiment the present invention provides a method for the
treatment and/or prophylaxis of disbetes mellitus, conditions associated with diabetes
mellitus and certain complications thereof, which method comprises administering an
oral dosage form of this invention comprising Compound A or 8 pbarmaceutically
acceptable salt or solvate thereof, to a human or non-human mammal in need thereof.

As used herein the term “pharmaceutically acceptable” embraces compounds,
compositions end ingredients for both human and veterinary use, For example the term
"pharmaceutically acceptable salt” embraces a veterinarily acceptabie salt. In particular,
suitable pharmacentically acceptable salted forms of Compound A include those
described in Buropean Patent Number 0 306 228 and International Patent Application,
Publication Number WO94/05659. '

Suitable pharmaceutically acceptable solvates include hydrates.
No adverse toxicological effects are indicated in the above mentioned treatments.

in this specification are herein incorporated by reference as if each individual publication
were specifically and individually indicated to be incorporated by reference herein as
though fully set forth.

In the following Examples, tablet cores were formed by conventional means by
mixing together the active ingredients with excipients and compressing to form the tablet
core. These Examples are intended to be by way of illustration rather than limitetion of
the present invention, and Compound A is used simply as one example of & weak basc
suitable for use with the present invention.

Example 1
A core was formed from the following formulation:
Y%w/w

Compound A (as maleate salt) 7.1

HPMC 30.0

Lactose 60.9
Colloidal silicon dioxide 0.5
Magnesium stearate 1.5

by compression to form 7 mm normal concave teblets of 150 mg.

13
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The tablet cores were coated with a polymethacrylate resin soluble at pH 5.5 to a total
weight of 160 mg.

An opening of diameter 3.0 mm was drilled through the coating in each of the two
primary surfaces of the coated cores to expose the surface of the core.

Example 2
A core was formed from the following formulation:
Yow/w
Compound A (as maleate salt) 7.1
HPMC 20.0
Lactose 70.9
Colloidal silicon dioxide 0.5
Magnesium stearate 1.5 .

by compression to form 7 mm normal concave tablets of 150 mg.

The tablet cares were coated with a polymethacrylste resin soluble at pH 5.5 to a total
weight of 160 mg.

An opening of diameter 3.5 mm was drilled through the coating in each of the two
primary surfaces of the coated cores to expose the surface of the core.

Due to the larger openinga and lower HPMC content, the dosage forms of Example 2
exhibited a faster release of Compound A at pH 1.5 and pH 6.8.

14
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Dissolution Tests

Figure 1 shows dissolution rates for the formulations of Bxamples 1 and 2
starting at pH 1.5 with a transfer to pH 6.8 after 4 hours, as an assumed time for
dissolution test is initially an equeous sohition of sodium chloride and hydrochloric acid,
pH 1.5 to mimic the pH found in the stomach environment. This medium is then titrated
to pH 6.8 by the addition of aqueous sodium dodecyl sulfite and an aqueous solution of
sodium acetate and tris(hydroxymethyl)methylamine after 4 hours to mimic the pH
found in the intestine. Figure 1 shows that with an erodable coat, the release is
substantially complete i.c. over 90% release is achieved, after about 8 hours for the
formulation of Example 2, and 12 hours for the formulation of Example 1. During that
period, the rate of release is substantially uniform at both pHas, for both formulations.

Testing in the same solutions with transfier at 2 hours to mimic gastric emptying
in the fasted condition, gave similar results.

15
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1. An oral dosage form comprising,

(i) an erodable core, which core comprises 2 pharmaceutically active weak base or a
pharmacentically acceptable salt or solvats thereof: and

(ii) an erodable coating around said core, which coating comprises one or more openings
extending substantially completaly through said coating but not penetrating said core and
communicating from the environment of use to said core;

characterised in that release of the pharmacentically active weak base or a
pharmacentically acceptable salt or solvate thareof from the dosage form occurs through
the said opening(s) by the erosion of said erodable core and through erosion of said

erodable coating under pre-determined pH conditions.

2. An oral dosage form according to claim 1 in which the erodable coating erodes at
pH > 4.5,

3.  Anoral dosage form according to claim 1 in which the erodable coating material
ia selected from polymethacrylate polymers, coprocessed polyvinylacetate phthalate,

cellulose acetate trimellitate, cellulose acetate phthalate, shellac, hydroxyropyl-
methyleallulose phthalate polymers and their copolymers, and blends thereof.

4, An oral dosage form according to any preceding claim in which the erodable
coating has a thickness in the range 0.05 to 0.5 mm.

5. An oral dosage form according to any preceding claim in which the opening(s)
sizos are in the range 0.5 mm to 8 mm.

6. An orul dosage form according to any preceding claim in which the erodable

1. An orzl dosage form according to any preceding claim, in which the erodable
core is in a multi-layered form.

8 An oral dosage form according to any preceding claim in which the opening(s) in
the erodable coating comprise about 10 to 70 % of the total face area of the dosage form.

16
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9. An onil dosage form according to any preceding claim in which the core is
predominantly hydroxypropyimethyl celluloae and lactose.

10.  An oral dosage form according to any preceding claim in which the
pharmaceutically acceptable wedk base is selected from the Primary Compounds of the
invention or a pharmaceutically acceptable salt or solvate thereof,

11.  An oral dosage form according to claim 10, in which the pharmaceutically
accoptable weak base is 5-[4-[2(N-methyl-N-(2-
pyridyl)amino)ethoxyTbenzyl}thiazolidine-2,4-dione (Compound A") or &
pharmaceutically acceptable salt or solvate thereof.

12. A process for the preparation of an oral dosage form according to claim 1, which
PIOCeSs COmprises:

(=) preparing an erodable tablet core;

(b) coating the core with a material with pH-dependent erodability; and

(c) creating one or more openings in the coating, said opening(s) extending substantislly
completely through said coating but not penetrating ssid core and commmicating from
the environment of use to said core.

13. A method for the treatment and/or prophylaxis of disorders in a human or
non-human mammal susceptible to treatment by a pharmaceutically acceptable weak
base, which comprises administering an oral dosage form according to claim 1
comprising a pharmaceutically acceptable weak base or & pharmaceutically acceptable
salt or solvate thereof to & human or non-humnan memmal in need thereof.

17
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Nueva composicién

Campo de la invencién
La invencion se refiere a una forma de dosificacién oral que proporciona libera-
5 cion controlada de un agente farmacéutico activo en diferentes medios corporales, 2 un
procedimiento para preparar dicha forma de dosificacién y al uso de dicha forma de

dosificacién en medicina.

Antecedentes de la invenciin

10 El uso de un recubrimiento pars controlar ]a velocidad de liberacion de un agen-
te activo ha sido centro de atencién y se han desarrollado muchos dispositivos diferentes
para tal fin. Por cjemplo, en la solicitud internacional de patente, nimero de publicacion
WO 01/05430, se describe un dispositivo de suministro de firmaco que permite el su-
ministro de sustancias farmacoldgicas que presentan solubilidad dependiente del pH, en

15 particular compuestos que son mis solubles a bajos niveles de pH (por debajo de pH 2)
que i niveles casi ncutros (mayores que aproximadamente pH 5). Tales dispositivos de
liberacion sc caracterizan por la presencia de un recubrimiento que es impecrmeable ¢
insoluble en el fluido ambiental de uso.

En la solicitud intemacional de patente. miimero de publicacion WO 95/30422,

20 se describe una seric de formas de dosificacion de liberacion controlada de azitromicina.
En particular. En particular. sc deacriben una serie de formas de dosificacién que redu-
cen la exposicién del tracto Gl superior (es decir. ¢l estémago) a altas concentracioncs
de azitromicina, por el uso de un recubrimicnto dependicntc del pH. Tales formas de
dasificacién no ofrecen aberturas a través de las cuales pueda ocurrir la liberacion de la

25 sustancia farmacolégica.

La patente de EE.UU. nimero 6.099.859 describe un comprimido de liberacidn
controlada para ¢! suministro de un firmaco antihiperglucémico, que comprende un
nicleo osméticamente activo que contiene el firmaco y una membrana semipermeable,
cn el que la membrana semipermeable es permeable al paso de agua y fluidos bioldgicos

10 y es impermeable al paso de la sustancia farmacolégica. La membrana semipermeable
contiene al menos una via para la liberacidn del fairmaco antihiperglucémico.

En la patente de EE.UU. niimero 5.004.614, se describen dispositives adiciona-
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les que utilizan un recubrimiento para controlar la velocidad de liberacién de un agente
activo. En esta patente, se describe un nicleo de comprimido provisto de un recubri-
miento externo que es sustancialmente impermeable al fluido ambiental. Dicho recu-
brimiento exterior puede prepararse a partir de materiales que o son insolubles o son
5 solubles en los fluidos ambicntales. Cuando se utiliza un material soluble, el recubri-
miento es de espesor suficiente para que el micleo no quede expuesto al fluido ambien-
tal antes de que haya transcurrido la liberacién controlada del agente activo. A través de
este recubrimiento extemo impermeable, se han creade una o més aberturas, de modo
que se facilita 2 loa fluidos ambientales una ruts de acceso al nicleo. Por lo tanto, al ser
1)  ingerido el comprimido recubierto, el fluido gastrointestinal puede entrar a través de
la{s) abertura(s) y entrar en contacto con el nicleo, o penetrar en él, para liberar ¢l agen-
te activo. El resultado es que el agente activo es liberado de manera controlada y sola-
mente por la(s) abertura(s). La geometria preferida es tal que hay un orificio circuler en
umbas caras superior ¢ inferior del comprimido recubierto. La(s) abertura(s) en cuestion
15 ocupa(n) una superficic que constituye aproximadamente 10 a 60 par ciento de la super-
[icie de las caras del comprimido recubierto. Se encuentra que la velocidad de liberacién
del firmaco cstd directamente relacionada con el didmetro de la(s) abertura(s) y con la
solubilidad del nicleo matricial y del agente activo, lo que permite la posibilidad de que
haya diversos perfiles de liberacién de firmacos correspondientes a una liberacién de

20 orden cero o de primer orden.

Esta invencidn se basa cn el hallazgo de que los recubrimientos sustancialmente
impermeables de la patente de EE.UU. 5.004.614 no son adecuados para la liberacién
controlada de todos los agentes activos, especialmente de las bases débiles farmacéuti-
camente activas, o sus sales y solvatos farmacéuticamente nceptables. Tales agentes

25 aclivos presentan una acusada solubilidad dependiente del pH, es decir, son més solu-
bles a un pH en el entomo de 2, asociado con regiones asentadas en ¢l estdmago, si s¢
compara con su solubilidad en las condiciones generalmente neutras del intestino delga-
do,pHentomoa 7.

Sc ha encontrado que, para la administracién de una base débil farmacéutica-

30 mente activa 0 una base o solvato de 1a misma farmacéuticamente aceptable, en que es
deseable que la liberacion del compuesto activo tenga lugar en mis de un medio de pH,
es beneficioso que ¢l recubrimiento sea erosionable o soluble de una manera dependien-
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te dei pH.

Compendio de Ia invencién
Por consiguiente, en su aspecto mas amplio la presente invencién proporciona
5 una forma de dosificacion oral que comprende un micleo erosionable que contiene una
base débil farmacéuticamente activa o una sal o un solvato farmacéuticamente acepta-
ble de la misma, teniendo el micleo un recubrimiento con una o mis aberturas que con-
ducen al nicleo, caracterizado porque el recubrimiento es erosionable en condiciones de
pH predeterminadas.
10 La presentc invencién proporciona ademds una forma de dosificacién oral, que
comprende:
(i) un nicleo erosionable, ndcleo que comprende una base débil farmacéuticamente ac-
tiva 0 una sal o solvato de la misma farmacéuticamente aceptable; y
(ii) un recubrimiento crosionable en tomno a dicho niicleo, recubrimiento que comprende
{5 una o més aberturas que se extienden de modo sustancialmente completo a través de
dicho recubrimiento pero que no penetran en dicho niicleo y que comunican ¢l medio de
uso con dicho niicleo;
caractcrizada porquc !a liberacién de la base débil farmacéuticamente activa o de una
sal o solvato de la misma farmacéuticamente aceptable a partir del nicleo erosionable
20 ocurre sustancialmente a través de dicha(s) abertura(s) y a través de la erosion de dicho
recubrimiento erosionable en condiciones predeterminadas de pH.

Para evitar dudas. tal como se usa aqui la expresidn "base débil" significard
cualquier base cuyo dcido conjugado tenga un pKa menor que ! 1.5; de acuerde con The
Pharmaceutical Hundhook, 19th Edition, 1980. La expresidn "base débil farmacéuti-

15 camente aceptable” sc interpretant en consecuencia. Adecuadamente, las bases débiles
farmacéuticamente activas y sus sales o solvatos farmacéuticamente aceptables para uso
en la presente invencién presentan una marcada solubilidad dependiente del pH. Prefe-
riblemente, las bases débiles farmacéuticamente aceptables o sus sales o solvatos fanma-
céuticamentc accptables para uso en la presente invencién son més solubles en el inter-

30 valode pH de | a 3, comparada con su solubilidad en el intervalo de pH de 4,5 a 8. Las
bases débiles farmacéuticamente aceptables preferidas o sus sales o solvatos farmacéu-
ticamente aceptables para uso en la presente invencién son mis solubles en las condi-
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ciones dcidas encontradss en ¢l estémago de los mamiferos que en [as condiciones casi
neutras del intestino de los mamiferos.

Las bases débiles farmacéuticamente activas adecuadas para uso en la presente
invencion incluyen: 1-<(3-Clorofenil)-2-{(1,1-dimetiletil)amino}-1-propanona ("bupro-
pion"). 1,2,3,9-Tetrahidro-9-metil-3-[(2-metil-l H-imidazol-1-il)metil}-4H-carbazol-4-
ona ("ondansetron™), (3S-trans)-3-[(1,3-Benzodioxol-5-iloxi)metil}-4-(4-
fluorofenil)piperidina ("paroxetina"), c!l-[[1,1-Dimetilctil)amino}metif}-4-hidroxi-1,3-
bencenodimetanol ("salbutamol”) y sus sales y/o solvatos farmacéuticamente acepta-
bles.

La solicitud de patente europea con niimero de publicacién 0306228A1 se refie-
re a ciertos derivados de Liazolidindiona que se dice que tienen actividad antihiperglu-
cémica ¢ hipolipidémica. Una tiazolidindiona particular deserita en EP 0306228A1 es 5-
[4-[2-(N-metil-N-(2-piridil)Jamino)etoxi]bencil]Jtiszolidin-2,4-diona (aqui en lo sucesivo
‘Compuesto A'). La solicitud internacional de patente con mimero de publicacién WO
94/05659 describe ciertas sales del Compuesto A, incluida la sal maleato en el Ejem-
plol del mismo.

El compuesto A y sus sales o solvatos farmacéuticamente aceptables tienen pro-
piedades farmacéuticos utiles. En particular, sc scilala que el compuesto A o una sal o
solvato del mismo es 1tif para el tratamicnto y/o la profilaxis de la diabetes mellitus,
afecciones asociadas con diabetes mellitus y algunas de sus complicaciones.

Una base débil farmacéuticamente activa preferida para uso cn la presente in-
vencion es el compuesio A o una sal o solvato farmacéuticamente aceptable del mismo.
Una base farmacéuticamente activa particularmente preferida parz uso en {a presente
invencion es la sal maleato del compuesto A.

Una base débil farmacéuticamente activa adicional para uso en la presente inven-
cion es valaciclovir o una sal farmacéuticamente aceptable del mismo. Valaciclovir es el
éster de L-valina de aciclovir y su nombre quimico es L-valinato de 2-[(2-amino-1,6-
dihidro-6-oxo-9H-purin-9-il)metoxijetilo. Una sal preferida de este compuesto es la sal
hidrocloruro, conocida como hidrocloruro de valaciclovir. Valaciclovir y su sal hidrocloru-
10 eatén descritos en la patente de EE.UU. nimero 4.957.924 (véase en particular el ejem-
plo IB), patente europea nimero EP 0 308 065 B! (véase en particular ¢l ejemplo IB), y
L.M. Beauchamp et al, Antiviral Chemistry and Chemotherapy, 3(3), 157-164 (1992) (véa-
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se en particular la pagina 162 columna 1), que se incorporan aqui expresamente por refe-
rencia. Una forma cristalina anhidra preferida de hidrocloruro de vaiciclovir esth descrita
en la solicitud intemacional de patente con ntimero de publicacién WO 96722291 (que se
incorpora aqui integramente por referencia); esta forma cristalina anhidra puede definirse,
5 por ejemplo, por tener sustancialmente el patrén de difraccion de rayos X a través de poivo
de una o mds de las figuras 1 a 3 de WO 96/22291. Algunas sintesis de valaciclovir y su
sal hidrocloruro se dan en WO 96/22291, p.ej. véanse los ejemplos 1A/B y 2A/B vy las pé-
ginas 47 de dicho documento,
Valaciclovir o una de sus sales se puede utilizar en el tratamiento y/o la supresién
10 de una infeccidn virica en un mamifero, tal como un ser humano, en particular una infec-
cion viricacausada por el grupo herpes de virus p.ej. virus herpes zoater y/o herpes simplex
tipos | 0 2. Como guia, se dan las siguientes pautas de dosificacion, en donde las dosis
estan calculadas como valaciclovir en forma de base libre:
(a) tratamiento de episodios de infeccién por virus herpes simplex tipos 1 and 2: dosis dis-
15 ria total de aproximadamente | o 2 g administrados como 500 mg dos veces aldlao | g
dos veces al dia durante 5 a 10 dias;
(b) supresion de recurrencia de infeccion por virus herpes simplex tipos 1 y 2 (p.¢j. herpes
uenital): dosis diaria total aproximadamente 250 a 1 g (p.ej. 500 mg dos veces al dia) du-
rante un mes a diez aflos, dependiendo dcl paciente. Como se describe en WO 97/25989
20  (documento incorporado uqui por referencia), ¢] valaciclovir 0 una de sus sales también se
puede emplear en la supresidn de herpes genital recurrente en un ser humano como una
sola dosis diaria de aproximadamente 200 mg a aproximadamente 1000 mg (p.ej. 250 mg,
500 mg o 1000 mg) de valaciclovir o una sal del mismo (calculado como basc libre) duran-
ic un periodo de tratamiento eficaz, p.ej. durante aproximadamente 2 mescs hasta aproxi-
25 madamente 10 afios.
{c) tratamiento de infecciones por el virus zoster de ia varicela (herpes zoster, p.ej. zona):-
dosis diaria total aproximadamente 3 g administrados como | g tres veces al dia durante 7
dias;
(d) supresién infeccioncs por citomegalovirus: dosis diaria total aproximadamente 8 g
30 administrados como 2 g cuatro veces al dia; pars pacientes transplantados 1a dosis diaria
s¢ administra durantc tres a scis meses en el periodo de riesgo; y para pacientes VIH-
positivos se administra una dosis diaria como se indica habitualmente para mejorar la
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calidad de vida, por cjemplo durante dos aflos o mis

Adccuadamente, la base débil farmacéuticamente aceptable sc selecciona del
grupo formado por 1-(3-Clorofenil)-2-[(1,1-dimctiletil)amino]-1-propanona ("bupro-
pion”), 1.2,3,9-Tetrahidro-9-metil-3-[(2-metil-1H-imidazol-1-il)metii]- 4H-carbazol-4-
ona ("ondansetron") y (3S-trans)-3-[(1,3-Benzodioxol-5-iloxi)metil]-4-(4-
fluorofenil)piperidina ("paroxetina"), L-valinato de 2-{(2-amino-1,6-dihidro-6-oxo-9H-
purin-9-il)metoxi]etilo ("valaciclovir"), Compuesto A y sus sales y/o solvatos farmacéu-
licamente aceptables (aqui en lo sucesivo "los compuestos principales de la invencién").
Adecuadamente, la base débil farmacéuticamente aceptabie es 1-(3-Clorofenil)-2-[(1,1-
dimetilctil)amino]-1-propanona ("bupropion") o una sal o solvato de la misma farma-
céuticamente aceptable. Adecuadamente la base débil farmacéuticamente aceptable es
1.2,3.9-Tetrahidro-9-metil-3-[(2-metil-1 H-imidazol-1-il)metil]-4H-carbazol-4-ona
("ondansetron”) o una sal o solvato de la misma farmacéuticamente accptable. Adecua-
damente, la base débil farmacéuticamente aceptable es (3S-trans)-3-[(1,3-Benzodioxol-
5-iloxi)metil]-4-(4-fluorofenil)piperidina ("paroxetina") o una sal o solvato de la misma
{armacéuticamente aceptable. Més adecuadamente, la base débil farmacéuticamente
accptable es L-valinato de 2-[(2-amino-1,6-dihidro-6-oxo-9H-purin-9-il)metoxiletilo ("va-
laciclovir'). Lo mis adccuadamente. la base débil farmacéuticamente aceptable es el
compucsto A o una 53! o solvato del mismo farmacéuticamente aceptable.

Breve descripcién de los dibujos
La figura 1 es una grifica de la disolucion en funcién del tiempo para dos

formulociones de forma de dosificacion oral de acuerdo con esta invencion..

Descripcion detallada de la invencién

Las bases débiles farmacéuticamente activas tipicas para uso en la presente in-
vencion son los "compucstos principales” de la invencion, en particular el compucsto A
o una sal o solvato del mismo farmacéuticamente aceptable. Tales compuestos y sus
sules farmacéuticamente aceptables presentan una marcada solubilidad dependiente del
pH, es decir. son mds solubles a pH en torno a 2, asociado a regiones encontradas en el
estdmago, si se compara con su solubilidad en las condiciones generalmente neutras del
intestino delgado. pH en tomo a 7,
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Los compuestos principales de la invencién y sus sales y solvatos farmacéutica-
mente aceptables tienen propiedades farmacéuticas que estin bien documentadas (por
ejemplo, las farmacopess britdnica y de EE.UU., Remington's Pharmaceutical Sciences
(Meck Publishing Co.), Martindale The Extra Pharmacopoeia (Londres, The Pharma-

5 ceutical Press)).

La forma de dosificacién oral de csta invencidén se puede utilizar también para
administrar otras bases débiles farmacéuticamente activas con propicdades de disolu-
cién similares a las de los "compuestos principales” de csta invencidn, para tratar tras-
lornos pare l0s que se sabe que estin indicadas las bases débiles.

10 La referencia anterior a que el recubrimiento es crosionable incluye la situacién
en la que el recubrimiento se disgrega parcial o totalmente, o se disuelve, o se hace po-
roso, al contacto con un fluido ambiental para permitir que el fluido entre en contacto
con el micleo. Adecuadamente, el recubrimiento se disgrega completamente. Adecua-
damente el recubrimiento se disuelve. Adecuadamente el recubrimiento se hace poroso.

15 Del mismo modo, las referencias a que el micleo es erosionable incluyen la si-
luacion en la que el niicleo se disgrega parcial o totalmente, o se disuelve, o se hace
poroso. al contacto con un fluido ambiental para permitir que ¢l fluido entre en contacto
con el agente activo. Adecuadamente. el micleo se disgrega parciaimente. Adecuada-
mentc. ¢! nicleo se disgrega totalmente. Adecusdamente, el micleo se disuelve. Ade-

20 cuadamente, el nicleo se hace poroso.

Aunquc csta invencién ofrece que la erosién del recubrimiento es dependiente
del pH. el niicleo pucde liberar la basc débil farmacéuticamente activa o una sal o solva-
10 de la misma farmacéuticamente aceptable por erosionamiento de una manera no de-
pendiente del pH. Sin cmbargo. para satisfacer una demanda cspecifica, el nicleo puede

25  sor un material que permita que la erosién o disgregacion del nicleo dependiente del pH
libere la base débil farmacéuticamente activa o una sal o solvato de la mizma da partir
de su matriz.

De la manera mis adecuada, aunque la base débil farmacéuticumento activa o
una sal o solvato de la misma farmacéuticamente aceptable cs mis soluble en el estd-

}0 mago que en el intestino, el nicleo se formula de modo que sea erosionable prictica-
mente al mismo nivel en ambas situaciones.

Para que la(s) abertura(s) en el recubrimiento retenga(n) su integridad y contro-
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len la velocidad de liberacion. es deseable que la erosidn del recubrimiento dependiente
el pH tenga un umbral definido, es decir, que el recubrimiento no se erosione sustan-
cialmente salvo en cl intestino. Asi, se considera que la erosién del recubrimiento tiene
un umbral de pH predeterminado y definido al cual se¢ disuclve. Preferiblemente, el re-
cubrimiento se erosiona a pH > 4.5. Mis preferiblemente, ¢l recubrimiento se erosiona
en el intervalo de pH de 4.5 a 8. Con la mayor preferencia ¢l recubrimiento se crosiona
enelintervalodepHde Sa 7.

La presente invencion encuentra uso particular en la situacion en la que el recu-
brimiento se erosiona en las condiciones de pH del intestino. Por consiguiente, la pre-
sente invencion también proporciona una forma de dosificacién oral que comprende un
nucleo erosionable que contiene una base débil farmacéuticamente activa o una sal far-
macéuticamente aceptable de la misma, teniendo el micleo un recubrimiento con una o
mis aberturas que comunican con el micleo, caracterizada porque el recubrimiento cs
erosionable en las condiciones de pH reinantes en el intestino de los mamiferos.

Se apreciard que cl uso de un recubrimiento que se erosiona a pH > 4.5 restringi-
rd la cantidad de farmaco liberada en las condiciones dcidas asociadas con el estdmago,
yu que la liberacién ocurre a niveles bajos de pH y estd sustanciaimente limitada a la
difusion del agente activo a través de la(s) abertura(s) del recubrimiento erosionable.
Asi pues, la presente invencidn est indicada para solucionar el problema de la "evacua-
cion ripida de ia dosis” en ¢l estdmago pam compuestos que son mis solubles en el
intervalo de pH de 1 a 3 que en el intervalo de pH de 4.5 a 8. Ya que la forma de dosifi-
cacion abandona un amhiente de hajo pH y encuentra luego un pH ambiental més alto.
p.ej. sc desplaza del estémago al intestino, el recubrimiento empezari a disolverse y
crosionarse para dejar expuesto todo el micleo del comprimido. Durante la erosién del
recubrimiento, aumenta la superficie disponible para liberar firmaco. La disminucion
de solubilidad del firmaco y, por lo tanto, de Ia velocidad de adsorcién en el intestino se
puede compensar con ¢l aumento de 1a superficie, debido a que todas las caras del ni-
ctleo del comprimido van quedando expucstas s la erosién. El resultado es un perfil de
liberacién més equilibrado del fiirmaco en ambos ambientes.

Al aplicar los conceptos de esta invencidn, la base débil farmacéuticamente acti-
va 0 una sal o solvato farmacéuticamente aceptable de la misma se puede incorporar en
un comprimido oral convencional 0 en una matriz de liberacién controlada (utilizando
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tanto un sistema expandible como un sistema no expandible). La matriz se convierte en
nicleos que después se recubren con un material con erosionabilidad dependiente del
pH. por ejemplo un recubrimiento soluble a pH>4,5, tal como un copolimero de polime-
tacrilato. Se pueden taladrar una o mis aberturas a través de los recubrimientos utilizan-
do técnicas convencionales como las descritas en la patente de EE.UU. 5.004.614.

De acuerdo con un aspecto adicional de la presente invencion, se proporciona un
procedimiento para la preparacidn de una forma de dosificacion segin la presente in-
vencion, cuyo procedimiento comprende:

(a) preparar un micleo de comprimido erosionable;

(b) recubrir el nicleo con un material con erosionabilidad dependiente del pH; y

(c) crear una o més aberturas en el recubrimiento, extendiéndose dicha(s) abertura(s)
sustancialmente en su totalidad a través de dicho recubrimiento pero sin penetrar en
dicho miicleo y comunicando el ambiente de uso con dicho niicleo.

El nicleo se pucde preparar prensando los ingredientes adecuados para formar
una masa compacta que comprende el niicleo de la forma de dosificacién (llamado aqui
lambién "niclco del comprimido”. Este se puede preparar utilizando excipientes con-
vencionales para comprimidos y métodos convencionales de prensado de formulacio-
nes. Asi, ¢l micleo tipicamente comprende ¢l agente activo o agentes junto con
excipientes que imparten caracteristicas satisfactorias de procesamiento y prensado tales

como diluyentes. aglutinantes v lubricantes. Excipientes adicionales que pueden formar

" parte del nicleo del dispositivo incluyen disgregantes. aromatizantes. colorantes, agen-

tes modificadores de la liberacion y/o agentes solubilizantes tales como tensioactivos,
modificudores del pH y vehiculos de complejacion.

Los materiales adecuados para cl nicleo incluyen resinas de polimetacrilato cro-
sionables tales como la serie Eudragit™, por ejemplo Eudragit™ L30D, sacarosas, por
cjemplo lactosa y maltosa, y ésteres de celulosa, por ejemplo, metilcelulosa, hidroxipro-
pilmetilcetulosa (HPMC) ¢ hidroxipropilcelulosa. Adecuadamente, ¢l micleo es predo-
minantemente hidroxipropilmetilcelulosa y lactosa. Més adecuadamente, el niicleo con-
siste esencialmente en hidroxipropilmetilcelulosa, lactosa, didxido de silicio coloidal y
estearato de magnesio.

Tipicamente, el agente activo y los excipientes se mezclan a fondo antes de
prensarlos para formar un nicleo sdlido. El micleo del dispositivo se pucde formar por
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métodos de granulacion por via himeda, métodos de granulacién por via seca o por
compresidn directa. El niicleo se puede producir de acuerdo con cualquier forma prese-
leccionada adecuada, tal como una forma biconvexa, semiesférica, casi semiesférica,
redonda, ovalada, generalmente clipsoidal, oblonga generalmente cilindrica o poliédri-

5 ca, p.gj. una forma de prisma triangular. La expresién "casi semi-esférica” se debe en-
tender de la manern descrita en la patente de EE.UU. 5.004.614. Adecuadamente, el
nicleo se formula en una forma biconvexa, p.ej. una que tenga dos superficies opuestas
cn forma de domo. Ademas, el nicleo se puede producir en una forma que consta de
varias capas {(por ejemplo, de dos o tres capas).

10 La cantidad de base débil farmacéuticamente activa o de una sal o solvato far-
macéuticamente aceptable de la misma, presente dentro del micleo es una cuestién que
se determinard cn base a consideraciones farmacéuticas tipicas, p.ej. dosis conocidas
para la base débil farmacéuticamente activa 0 una sal o solvato farmacéuticamente acep-
table de la misma, y no esté limitada por el procedimiento de esta invencién,

15 En particular, cuando el compuesto A o una sal o solvato del mismo farmacéu-
licamente aceptable se utiliza de acuerdo con la presente invencion, un intervalo ade-
cuado de dosificacion es 2 a 12 mg. Asi, formas de dosificacion adecuadas comprenden
2,3.4,5.6,7,8,9.10. 11 0 12 mg de compuesto A o una sal o solvato farmacéutica-
mente aceptable del mismo.

20 Formas de dosificacion particulares comprenden 2 a 4 mg de compuesto A o
una sal o solvato farmacéuticamente aceptable del mismo.

* Formas de dosificacién particulares comprenden 4 a 8 mg de compuesto A o
una sal o solvato farmacéuticamente aceptable dcl mismo.
Formas de dosificacion particulares comprenden 8 a 12 mg de compuesto A o

25 una sal o solvato farmacéuticamente aceptable del mismo.

Una forma de dosificacién comprende 2 mg de compuesto A o una sal o solva-
1o farmacéuticamente del mismo.

Formas de dosificacién preferidas comprenden 4 mg de compuesto A o una sal
o solvato farmacéuticamente aceptable del mismo.

30 Formas de dosificacién preferidas comprenden 8 mg de compuesto A o una sal
o solvato farmacéuticamente aceptable del mismo.

El niicleo se puede recubrir con un material adecuado erosionable dependiendo
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del pH por cualquier método de recubrimiento farmacéuticamente aceptable. Ejemplos
incluyen métodos de recubrimiento descritos en la patente de EE.UU. 5.004.614 y cl
recubrimiento pelicular, recubrimiento con azicar, recubrimiento por pulverizacion,
recubrimiento por inmersién, recubrimiento por compresion, recubrimiento clectrostéti-
co. Los métodos tipicos incluyen pulverizacién del recubrimiento sobre el niiclec del
comprimido en una unidad de artesa rotatoria. o en una unidad de lecho fluidizado hasta
que sc obticne el espesor deseado de recubrimiento. Adecusdamente, el recubrimiento
afade aproximadamente 4 — 8 mg/cm” o 5 ~ 7 mg/em? de polimero seco en tomo a ja
superficie del comprimido. Tipicamente esto da como resultado un incremento en peso
(respecto del micleo) de 3 ~ 10% o 5 — 10% en peso. Adecuadamente, el recubrimiento
tiene un espesor en ¢l intervalo de 0,05 a 0,5 mm.

Los materiales y sus mezclas adecuados para uso como material de recubrimien-
to erosionable dependiente del pH en esta invencién incluyen diversos polimeros de
polimetacrilato, poli(acetato-ftalato de vinilo) coprocesado, acetato-trimelitato de celu-
losa, acetato-ftalato de celulosa, laca, polimeros de ftalato de hidroxipropilmetilcelulosa
y sus copoilimeros.

El material de recubrimiento se selecciona adecuadamente para que sea insolu-
ble en los dcidos del estdmago, es decir, a pH 1,5-2, y sea solublc o ¢rosionable en el
intestino delgado. es decir en tomo a pH 5,5 o en el intestino grueso, ¢s decir, en torno a
pH 7. Para conseguir esto. tipicamente ¢l material del recubrimiento es erosionable a pH
4.5 o superior.

Adecuadamente, el material de recubrimiento se selecciona entre:
acetato trimelitato de celulosa (CAT) que se disuelve a pH 4,8,
poli(acetato-ftalato de vinilo) que se disuelve a pH 5,0,
ftalato de hidroxipropilmetilcelulosa 50 que se disuclve a pH 5,2,
ftalato de hidroxipropilmetilcelulosa 55 que se disuelve a pH 5,4,

Acryl-eze™ que se disuelve a pH 5.5,

Aquateric™ que se disuclve a H 5.8,

acetato ftalato de celulosa que se disuelve a pH 6,0,
Eudragit™ L30 D que se disuelve a pH 5.5,
Eudragit™ L que s¢ disuelve a pH 6,0,

Eudragit™ S que se disuelve a pH 6.8, y
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laca que se disuelve a pH 7,2.

Cuando sea necesario, ¢l recubrimiento crosionabie se puede modificar por adi-
cién de plastificantes o agentes anti-pegajosos. Los materiales adecuados para este fin
incluyen materiales céreas tales como los glicéridos, por ejemplo monoestearato de gli-
cerilo.

Los tamaiios tipicos para 1a(s) abertura(s) que se forman en el recubrimiento es-
tdn en el intervalo de 0,5 mm — 8 mm de didmetvo, tal como 1, 2, 3 0 4 mm de diémetro,
dependiendo del tamaiio total del comprimido y de la velocidad deseada de liberacién.
La(s) abertura(s) pueden tener cualquier forma geométrica conveniente, pero general-
mente se prefiere una forma redondeada, por ejemplo, sustancialmente circular o elipti-
ca. También se pueden fabricar formas més claboradas tales como caracteres tipografi-
cos o grificos, siempre que la velocidad de liberacién pueda uniformizarse en las for-
mas individuales de dosificacién. Los tamafios tipicos de aberturas no circulares son
equivalentes en superficie a los tamaflos citados anteriormente para aberturas circulares,
cstando pues en el intervalo de aproximadamente 0,19 a aproximadamente 50,3 mm.

Para los fines de la presente invencion, el término "abertura” es sindnimo de
agujero, apertura, orificio, via de paso, salida, etc.

La(s) abertura(s) se pueden formar por los métodos descritos en la patente de
EE.UU. 5.004.614. Tipicamente, la(s) abertura(s) se pueden formar por taladro, por
cjemplo. utilizando brocas mecinicas o rayos laser, o con sacabocndos, que retiran la
superficie cortada. La formacion de la(s) abertura(s) puede, retirar por defecto una pe-
quedla porcion del nicleo expuesto. También es posible formar intencionadamente una
cavidad bajo la aberturn como dispositivo controlador de la velocidad de liberacidn,
exponicndo asi la cavidad una superficic inicial del nicleo mayor que si se tratara de
una superficie plana. Adecuadamente, la(s) abertura(s) se extienden a través de todo el
recubrimiento erosionable, de manera que haya una exposicién inmediata del nicleo al
fluido ambiental cuando el dispositivo se pone en el ambiente deseado de uso.

También es posible formar 1a(s) abertura(s) in situ cuando sec administra la forma
de dosificacién si se forma un recubrimiento que contiene agentes formadores de poros,
¢s decir, material que se disolvers en ¢l estémago para crear poros en el recubrimiento.
Por consiguiente, también se proporciona una forma de dosificacién que comprende:

(i) un nicleo erosionable, nicleo que comprende una base débil farmacéuticamente ac-
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liva o una sal o solvato farmacéuticamente aceptable de la misma; y

(ii) un recubrimiento erosionable rodeando a dicho nucleo, recubrimiento que compren-

de un agente formador de poros que es erosionable en el intervalode pH de | 2 3 para

formar una o més aberturas que se extienden sustancialmente por la totalidad de dicho

5 recubrimiento pero sin penetrar en dicho micleo y que comunican con el ambiente de

uso de dicho niicleo;

caracterizada porque la liberacién de Ia base débil farmacéuticamente activa o de una

sal o solvato farmacéuticamente aceptable de la misma a partir de la forma de dosifica-

cioén ocurre a través de dichas abertura(s) por la erosidn de dicho micleo erosionable y
10 mediante la erosidn de dicho recubrimiento crosionable en condiciones predeterminadasg

de pH.

En [a patente de EE.UU. 5.004.614, las abertura(s) preferiblemente representan
aproximadamente 10 - 60 % de la superficie total de las caras del comprimido, es decir
de las superficies superior ¢ inferior de un comprimido biconvexo. En la presente inven-

15 cién, la(s) abertura(s) pueden representar 0,25 a 70%, tal como 10 — 70% de la superfi-
cic total de las caras.

Alternativamente, puede ser \til caracterizar el efecto de la(s) abertura(s) para
controlar la velocidad por referencia a la superficie que ocupa(n) la(s) abertura(s) en
relacion con la superficic total del comprimido recubierto. Adicionalmente, especial-

20 mente en los casos cn que cl nicleo se erosiona socavando los bordes de la(s) abertu-
rafs). cl efecto controlador de la velocidad puede estar relacionado con la circunferen-
cia total de la(s) abertura(s).

Un hallazgo inesperado es que dos aberturas, por gjemplo una en cada superficie
principal de un comprimido biconvexo, liberan un agente activo a partir del nicleo a

25 una velocidad marginalmente mayor que la de una sola abertura de la misma superficie
total. Sin embargo, la variabilidad de la velocidad de liberacion a partir de las dos aber-
turas es menor que la variabilidad de la velocidad de liberacidn a partir de una sola aber-
tura correspondiente. Por lo tanto, en la realizacién preferida de la invencidn, el recu-
brimiento del micleo esté provisto de dos, 0 més de dos, aberturas que llegan al nicleo.

30 Mas preferiblemente, el recubrimiento erosionable que rodea al micleo estd provisto de
dos, o mas de dos, aberturas que se extienden de modo sustancialmente completo a tra-
vés de dicho recubrimiento, pero que no penetran en dicho nicleo, y que comunican el
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ambiente de uso con dicho nicieo.

Cuando se proporciona mas de una abertura, las aberturas pueden estar locali-
zadas en la misma cara de la forma de dosificacion oral o en caras diferentes. Adecus-
damente, la forma de dosificacidn oral tiene dos aberturas, una en cada cara opuesta.
Adecuadamente, la forma de dosificacion oral es un comprimido que tienc dos superfi-
cies principales opuestas, teniendo cada superficie une sbertura a través del recubri-
miento.

Como proteccidn del material del micleo, para prevenir Ia contaminacién a tra-
vés de la(s) abertura(s) antes de la dosificacion, puede ser deseable proporcionar un re-
cubrimiento hermético, ya sea sobre el micleo o sobre la forma de dosificacién tras la
formacién de la(s) abertura(s). El recubrimiento hermético puede ser un recubrimiento
inferior o un recubrimiento superior en relacidn con el recubrimiento erosionable.

Se pueden armonizar las velocidades de liberacién en las diferentes condiciones
ambientales ajustando las variables anteriores y la superficie del comprimido expuesto,
para obtener velocidades de liberacién comparables en ambientes corporales diferentes,
y asi conseguir una dosificacion mis constante para un paciente.

Preferiblemente las velocidades de disolucion de las formas orales de dosifica-
cién dc csta invencion se disponen, por ejemplo, por ajuste rutinario del recubrimiento
crosionable y de las dimensiones de la(s) abertura(s), de modo que la velocidad de libe-
racion sea sustancialmente uniforme en los diferentes ambientes de pH experimentados
por In forma de dosificacion cuando es administrada. Las velocidades de disolucién se
pueden evaluar por ensayo in vitro en soluciones de los pH apropiados. Por ejemplo,
cuardo se comparan las disoluciones en el estdmago y en el intestino, se pueden llevar a
cabo inicialmente ensayos a pH 1,5 con una transferencia a pH 6,8 después de 2 horss o
4 horas, como tiempo asumido de permanencia en el estdmago antes de evacuarse al
intestino de un paciente imaginario en condiciones de respectivas de ayuno y comnida.

La presente invencién proporciona ademéis un método para el tratamiento y/o la
profilaxis de trastornos en un scr humano u otros mamiferos susceptibles de ser tratados
con una base débil farmacéuticamente aceptable, que comprende administrar una forma
de dosificacién orat de esta invencién que comprende una base débil farmacéuticamente
aceptable o una sal o solvato farmacéuticamente aceptable de la misma a un ser humano

u otro mamifero en necesidad de ello.
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En una realizacién preferida, la presente invencién proporciona un método para
tratamiento y/o profilaxis de diabetes mellitus, afecciones asociadas con diabetes melli-
tus y algunas de sus complicaciones, cuyo método comprende administrar una forma de
dosificacion oral de esta invencién que comprende ¢l compuesto A o una sal o solvato
farmacéuticamente aceptable del mismo, & un ser humano u otro mamifero en necesidad
de ello.

Tal como se utiliza aqui "farmacéuticamente aceptable” abarca compuestos,
composiciones ¢ ingredientes tanto para uso en medicina humana como veterinaria. Por
ejemplo, “la expresién "sal farmacéuticamente aceptable” abarca una sal veterinaria-
mente aceptable. En particular, las formas salificadas farmacéuticamente aceptables y
adecuadas del compuesto A incluyen lag descritas en la patente curopea nimero
0306228 y la solicitud internaciona] de patente con nimero de publicacién
WQ94/05659.

Los solvatos farmacéuticamente aceptables y adecuados incluyen los hidratos.

No hay indicacién de efectos toxicolégicos adversos en los tratamientos men-
cionados anteriormente.

Todas las publicaciones, incluidas pero sin limitacion las patentes y las solicitudes
de patentes citadas en esta memoria descriptiva se incorporan aqui por referencia, como si
se hubicra indicado de modo especifico e individual que cada publicacién individual se
incorpora aqui por referencia como si estuviera descrita integramente.

En los siguientes cjemplos, se formaron nicleos de comprimidos por medios
convencionalcs mezclando conjuntamente los ingredientes activos con excipientes y
prensando para formar el nicleo del comprimido. Se pretende que estos ejemplos sirvan
de ilustracién pero no de limitacién de la presente invencién, y el compuesto A se utili-
za simplemente como un ejemplo de base débil adecuada para uso con la presente in-

vencion.

Ejemplo 1
Se formd un micleo a partir de la siguicnte formulacién

% peso/peso
Compuesto A (como sal maleato) 7.1
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HPMC 300
Lactosa 60,9
Diéxido de silicio coloidal 0,5
Estearato de magnesio 1,5

por prensado para formar comprimidos céncavos normales de 7 mm y 150 mg.

Los niicleos de los comprimidos se revistieron con resina de polimetacrilato,
soluble a pH 5,5, hasta un peso total de 160 mg.

Se taladré una abertura de 3,5 mm de didmetro a través del revestimiento en
cada una de las dos caras principales de los comprimidos revestidos para exponer ls
superficie del niicleo.

Ejemplo 2
Se formoé un niicleo a partir de la siguiente formulacion:

% peso/peso
Compuesto A (como sal maleato) 7.1
HPMC 20,0
Lactosa 709
Diéxido de silicio coloidal 0.5
Estearato de magnesio 1,5

por prensado para formar comprimidos céncavos normales de 7 mm y 150 mg.

Los niicleos de los comprimidos se revistieron con resina de polimetacrilato,
soluble a pH 5,5, hasta un peso total de 160 mg.

Se taladré una abertura de 3,0 mm de didmetro a través del revestimiento en
cada una de las dos caras principales de los comprimidos revestidos para exponer la
superficie del nicleo.

Debido al mayor tamaio de las aberturas y al menor contenido de HPMC, las
formas de dosificacién del Ejemplo 2 presentaron una liberacién mis ripida de com-
puesto A apH 1,5y pH 6,8.
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Ensayos de diiacién

La Figura 1 muestra velocidades de disolucién para las formulaciones de los
cjemplos | y 2, partiendo de pH 1,5 con una transferencia a pH 6,8 despuéa de 4 horas,
como presunto tiempo de residencis en el estémago con comida antes de evacuaria al
intestino. El medio para este ensayo de disolucidn es inicialmente una solucién acuosa
de cloruro de sodio y 4cido clorhidrico, pH 1,5 para simular el pH encontrado en el am-
biente del estdémago. Este medio se valora despuéa a pH 6,8 por adicién de dodecilsulfa-
to de sodio acuoso y de una solucién eacuosa de acetato de sodio y
tris(hidroximetil)metilamina después de 4 horas, para similar el pH encontrado en el
intestino. La Figura 1 muestra que con un recubrimiento erosionable, Ia liberacién es
sustancialmente completa, es decir, se consigue mis de 90% de liberacién, después de
aproximadamente 8 horas pare la formulacién del Ejemplo 2, y 12 horas pars la formu-
lacidn del Ejemplo 1. Durante ese periodo, la velocidad de liberacién es sustamcialmente
uniforme a ambos valores de pH, para ambas formulaciones.

El ensayo en las mismas soluciones con transferencia en 2 horas para simular
evacuacién géstrica en situacién de ayunas, dio resultados similares.
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REIVINDICACIONES

L. Una forma de dosificacién oral, que comprende:
(i) un niicleo erosionable, niicleo que comprende una base débil farmacéuticamente ac-
tiva o una sal o solvato de la misma farmacéuticamente aceptable; y
(ii) un recubrimiento erosionable en torno a dicho nicleo, recubrimiento que comprende
una o mis aberturas que se extienden de modo sustancialmente completo a través de
dicho recubrimiento pero que no penetran en dicho néicleo y que comunican el medio de
uso con dicho micleo;
caracterizada porque la liberacién de la base débil farmacéuticamente activa o de una
sal o solvato de ia misma farmacéuticamente accptable a partir de la forma de dosifica-
cién ocurre sustancialmente a través de dicha(s) abertura(s) por erosién de dicho aticleo
erosionablc y a través de la erosidn de dicho recubrimiento erosionable en condiciones
predeterminadas de pH.

2. Una forma de dosificacién oral segdn la reivindicacién 1, en la que el

recubrimiento erosionable se erosiona pH > 4,5,

3. Una forma de dosificacion oral segiin la reivindicacidn 1, en la que el
material de recubrimiento erosionable se selecciona entre polimeros de polimetacrilato,
poli(acetato-ftalato de vinilo) coprocesadp, acetato-trimelitato de celulosa, acetato-
Nalato de celulosa, laca, polimeros de ftalato de hidroxipropilmetilcetulosa y sus copo-

limeros, y mezclas de ellos.

4, Una forma de dosificacion oral segiin cualquier reivindicacién pre-
cedente, en la que el revestimiento erosionable tiene un espesor en ¢l intervalo de 0,05 &
0,5 mm.

5. Una forma de dosificacién oral segin cualquier reivindicacién pre-

cedente, en la que los tamafios de la(s) abertura(s) estén en el intervalo de 5 mm a 8
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7. Una forma de dosificacion oral segin cualquier reivindicacidn pre-
cedente, en la que el recubrimiento erosionable comprende dos aberturas.

8. Una forma de dosificacion oral segiin cualquier reivindicacién pre-
cedente, en la que el nicleo erosionable estd en una forma que consta de varias capas,

9. Una forma de dosificacién oral segiin cualquier reivindicacién pre-
cedente, en la que la(s) abertura(s) en el recubrimiento erosionable representan aproxi-
madamente 10 a 70 % de la superficie total de las caras de la forma de dosificacidn.

10. Una forma de dosificacién oral segiin cualquier reivindicacién pre-
cedente, en la que ] nilcleo es predominanternente hidroxipropiimetilcelulosa y lactosa

1. Una forma de dosificacién oral segin cualquier reivindicacién pre-
cedente, en la que la base débil farmacéuticamente aceptable se selecciona entre los
"compuestos principales” de la invencién o una sal o solvato farmacéuticamente scepta-

ble de los mismos.

12, Una forma de dosificacién segin la reivindicacion 11, en la que Ia
base débil farmacéuticamente aceptable s 5-[4-[2-(N-mctil-N-(2-
piridil)amino)etoxijbencii]tinzolidin-2.4-diona (‘compuesto A") o una sai o solvato far-

macéuticamente aceptable de la misma.

13. Un procedimiento para la preparacion de una forma de dosificacion
oral segun Ia reivindicacidn 1, cuyo procedimiento comprende:
(a) preparar un niiclea de comprimido erosionable;
(b) recubrir el niicleo con un material con erosionabilidad dependiente del pH; y
(c) crear una o més aberturas en ¢l recubrimiento, extendiéndose dicha(s) abertura(s)
sustancialmente por la totalidad de dicho recubrimiento pero sin penetrar ¢n dicho ni-
cleo y comunicando el ambiente de uso con dicho micleo.

14, Un método para el tratamiento y/o la profilaxis de trastornos en sercs
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humanos u otros mamiferos susceptibies de ser tratados con una base débil farmacéuti-
cumente aceptable, que comprende administrar una forma de dosificacién oral segin la
reivindicacién | que comprende una base débil farmacéuticamente aceptable o una sal o
solvato farmacéuticamente aceptable de la misma a un ser humano u otro mamifero en

necesidad de ello.



10

500047

-21-

RESUMEN

Una forma de dosificacién oral, que comprende:
(i) un nicleo erosionable, nicleo que comprende una base débil farmacéuticamente ac-
tiva o una sal 0 solvato de la misma farmacéuticamente aceptable; y
(ii) un recubrimiento erosionable rodeando a dicho niicleo, recubrimiento que compren-
de una o mads aberturas que se exticnden de modo sustancialmente completo a través de
dicho recubrimiento pero que no penctran en dicho niicleo y que comunican el medio de
uso con dicho ndcleo;
caracterizada porque la liberacion de la base débil farmacéuticamente activa o de una
sal o solvato de la misma farmacéuticamente aceptable a partir de la forma de dosifica-
cion ocurre sustancialmente por erosién de dicho niicleo erosionable y a través de di-
cha(s) abertura(s) y a través de la erosion de dicho recubrimiento erosionable en condi-
ciones predeterminadas de pH; un procedimiento para preparar dicha forma de dosifica-
cion y el uso de dicha forma de dosificacién en medicina
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VO 20030000 4%
From the

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY ¥ e e MED

To: l TN R ‘l PCT

CRL PN

THOMPSON, Clive Borefford 3y o %= '

&ﬁﬁ’ﬂﬂf‘#ﬁe Receives ol TLRS | NOTIFICATION OF TRANSMITTAL OF
(CN@25.1) t i THE INTERNATIONAL FRELIMINARY
960 Gromt Wost Foad | =7 HOV 2003 : EXAMINATION REPORT
Brantford, Middiesex I N T 4
GRANDE BRETAGNE PR (PCT Rule 71.1)
A _Dll. of maling T

(dayinoninyesn) 05.11.2003
Applicant's of agent’s Ma reference
LLKP32084 IMPORTANT NOTIFICATION
Imemations! spalioation No. intsmationsl fiing dwie (caymomihywer) Priority date (dewinoniivyear)
PCT/GB0300504 12.02.2003 12.02.2002
Applicant

GLAXO GROUP LIMITED et al.

1. The appllcant ls heraby notified that this Intemational Preliminary Examining Authorﬂy transmits herewith the
intarnatio

nal preliminary examnation report and ks annexes, 1 any, aslabllahed on the intemational
application.

2. A copy of the report and ite annexes, Ifqny. is being tranamitted to the International Bureau for
communication to all the slected Offices

3. Where required by any of the elacted Officas, the Intemational Bureau will prepare an English translation of
the report {but not of any annexes) and wil tranemit such transiation to those Offices.

4. REMINDER

The applicant must enter the national phase before each slected Office by performing certain acts (fliing
transiations and paying national fess) within 30 months from the priority date (or later in aome Offices
{Article 38(1)} (see alco the reminder sent by the Intemational Bursau with Form PCTABS01).

Where a translation of the intemational application must be fumiahed to an slected Office, that transiation
must contain a tranalation of any annexes to the intemational preliminary examination raport. it is the
applicant's reaponsiblilty 1o prepare and fumish such translation directly to each elected Office concemed.

For further detalls on the applicable time limits and requirements of the slected Officea, see Volume i of the
PCT Applicant's Guide.

The applicant's attertion Is drawn to Article 33(5), which provides that the critaria of noveity, inventive step
and Industrial applicability described In Asticls 33(2) to {4 rmuraiy serve the purposas of intemational
preliminary examination and that "any Contracting State may apply additional or different criteria for tha

purposea of deciding whether, in that State, the claimed inverions is patantsble or not* {see also Article
27(5)) Such addltlonal criteria may relate, for exampls, 1o examptions from patentabliily, requirements for
enabling disclasure, clarity and suppon for the claims.

Name and address-of the Intemational
preliminary axamining authority:

Ewopoan Patert Office

D-80298 Munich

Tel. +40 50 2308 - 0 Tic 523658 gpmu d
Fax: +40 89 2390 - 4485

Authorixsd Officer

Hutterer, G
Tol. +49 80 2399-2004

Form PGTAPEA410 (July 1862)
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)

Agplicant's or agent's file reference
LLKP32084

See Nobiication of Tranamittal of itemational
FOR FURTHER ACTION oy ingy Examinaion Report (Fom PCTAPEARTS)

Intemational application No.
PCTXIBO300594

intemational ling duie (deumonthyear)
12.02.2003

Priarly data (desmonihy/ser)
12.02.2002

ABTKSM4

intomational Patent Classification (IPC) or both national ciassification and IPC

Applican

QGLAXO GROUP LIMITED et al.

1.  This international preliminary examination report has been prlpnrad by this Inhmuhnll Praliminary Examining
Authority and Is transmiitad to the applicant according to Articls 36.

2. This REPORT conalsts of a total of 8 sheets, Including this cover sheet,

0O  This report s aleo sccompanied by ANNEXES, Le. sheets of the description, claims andbr drawings which have
bean amanded and are the baals for this report andbr ahests comntalning
{ese Rule 70.18 and Section 607 of tha Administrative Instructions under the PCT).

These annexae conalst of a iotal o} sheats.

rectifications made before this Authority

3. This report containe indications relating to the foRowing ftema:

I 2 Basiaof the opinion
U O Ppdorty
Il E  Non-estmbishment of opinion with regard to novelty, inventive step and indusirial appiicabity
-w IV 0O Lackof unty of Invention
V E  Reasoned staterment under Rule 66.2(a)(N) with regard to novelty, Inventive step or industvial applicabllity;
chations and explanations supporting such statement
Vi 01 Cerain documents clisd
Vii O Certaln defects in the Intemational appication
Vii O Cerain obsarvations on the intemational application
Date of submisalon of tha demand Date of completion of this report
08.08.2003 05.11.2003
N and addrass of tha kvsmational Authoctred Otficar
praliminary lumnr.m
European Patent
, D-80200 Munich Merkl, B
Tel, +40 60 2399 - 0 Tx: 323058 epmu o
—=2_  Fax +40 B0 2799 - 4403 Tnlephong No. +48 8% 2380-2138
1

Form PCTAPEA/ 408 (Cover Sheet) (January 1084)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCTASB0300594

Basls of the report

1. Whh regard to the slements of the intemational appiication {Replacemant sheets which have been lfumnished o

the recsiving Office in response to an invitation under Article 14 are referred (o in this report as "originally fied"
and are not annexed (o this report since they do not contain amendments (Rules 70.16 and 70.17)):

Description, Pages
1-15 as originally filed

Clalms, Numbers

1-19 as originally filed
Drawings, Shests
n as griginally filed

With regand to the [anguage, all the elemants maried above were available or furnished to this Authority In the
language in which the intemational application was {fled, unless otherwise indicated under this ltem.

These elements were avallable or fumished o this Authority in the following language: |, which ls:
O the language of a tranelation fumished for the purposas of the intemational search {(under Rule 23.1(b)).

O the language of publication of the Intemational application (under Rule 48.3(b)).

O thae languags of a iransietion fumished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3).

. With regard to any nucleotide andbr amino acld sequence disciosed in the intemational application, the

intemational preliminary examinstion was canied out on the basls of the sequence listing:

contained in the international apgplication in written form,

filed together wihh the Imemational appiication in computer readabie form.
fumnished subsaquently to this Authority In written form,

fumished subsaquantly to this Authority in computer readable form.

The statement that the subsaequently fumished written sequence listing doee not go bayond the discloasure
in the Intemational application as flled has been fumiahed.

The statement that the information recorded In computer readable form la identical to the written saquance
listing has been fumished.

O oopDpaao

. The amendments have resutted in the cancellation of;

O the description, pages:
O the clabms, Nos.:
O the drawings, sheets:

Form PCTAPEA/408 (July 1999)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No.  PCTAGB0300584

5. 0 This report has been estabilshed as If (some of) the amendments had not been made, since they have
been conaidared to go bayond the disciogure es flled (Rule 70.2(c)).

(Anyrgphcamﬂahaataanhhhgsud:amamﬁnmmmfbombmdbundarm 1 and annexed (o this

6. Additional cbservations, i necessary:

Nil. Non-establishment of opinion with regard to novelty, Inventive stop and industrial epplicability

1. The questions whether the claimed invention appears to be novel, to Involve an inventive atep (to be non-
obvious), or to be industrially applicable have not been examined in respect of:

O the sniire international application,
B claims Noa. 13
because:

® the seld Intemational application, or the sakd claims Nos. 13 relate 1o the following subject maiter which
does not require an intemational preliminary examination {specify):

soe separate shest

O the description, claims or drawings (indicate particular e/ferments below) or sald claims Nos. are 8o unclear
that no maaningful opinion could be lformed (specify):

O the claime, or eaid claima Nos. are so inadequately supported by the description that no meaningtul opinion
could be formed.

O no intemational search report has been establlshed for the said claims Nos.

2. A meaningful iInternational prellminary axamination cannot be carried out due to the failure of the nuclectide andbr
amino ackd sequenca listing to comply with the standard provided for In Annax C of tha Administrative
Indtructions:

O the written form has not been fumished or doss not comply with the Standard.
O the computer readable form has not been fumished or does not comply with the Standard.

V. Reasoned stetement under Articls 35(2) with regard to noveity, krventive step or Industrial applicabliity;
cltations and explanations supporting such stetament

1. Statememt
Novaetty (N) Yes: Claims 1-13
' No: Clalms
Inventive step (IS) Yaa: Clalms 1-13
No: Cilalms
industrial applicabllity (1A) Yos: Claims 1-12 (see Item Il on seperate sheet)
No: Cialms

2. Citations and explanations

Form PGTAPEA/A08 (July 1988)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/A3B0300584

see ssparuts sheet

Form PCTAPEA/400 (July 1988)
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INTERNATI NAL PRELIMINARY Intemational application No. PCT/GB03/00584
EXAMINATI N REPORT - SEPARATE SHEET

ltem 1li:
For the assessment of the present claim 13 on the question whether it is
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the tormulation of the claims. The EPO,
for example, does not recognize as industrially applicable the subject-matter of
claims to the use of a compound in medical treatment, but may allow, however,
claims to a known compound for first use in medical treatment and the use of such
a compound for the manufacture of a medicament for a new medical treatment.

Consequently, no opinion will be formulated with respect to the Industrial
appiicabllity of the subject-matter of these claims (Fule 67.1(lv) PCT, Article
34(4)(a)(i) PCT).

item V:

D1: WO 80 01925 A (FORUM CHEMICALS LIMITED) 8 March 1980 (1990-03-
08) & US 5 004 614 A 2 April 1891 (1991-04-02)

D2: WO 02 38131 A (SMITHKLINE BEECHAM P.L.C.) 16 May 2002 (2002-05-
18)

D3: GB-A-2 150 830 (ALZA CORPORATION) 10 July 1985 (1985-07-10)

D1 discloses a controlled releass device with an impemmeable coating having an orifice
for release of drugs. This kind of release device resembles the device disclosed in US-
A-5004814 as cited in the description of the pending application wherein the drawbacks
of said US patent shall be overcome. According to the present description sald device
is not sultable for weak base pharmaceutical drugs.

D2 has a priority date and filing date before the priority date of the panding application.
However, as the priority date of the pending application is before the publication date of
D2, said document does not represent prior art for the purposes of the PCT.

D3 discloses an osmotic drug dispenser having a semi-permeabie-enteric wall
surrounding a drug formulation. In contrast thereto the device of the pending application
has an erodible coating.

The problemn the pending application tries to overcome is the controlled release of

Form PCT/Separate Sheet408 (Gheet 1) (EFO-Aprl 1697)
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INTERNATI NAL PRELIMINARY intemational application No. PCT/GB03/00594
EXAMINATION REPORT - SEPARATE SHEET

pharmmnaceutically active weak bases. The cited prior art does not address said problem.
Therfore there was no hint for the skilled parson to use the device as defined in the
claims of the pending application in order to solve the posed problem.

Form PCT/Separats Sheetf400 (Sheel 2) (EPO-April 1987)
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PATENT COOPERATION TREATY R THITY 1
From the INTERNATIONAL BUREAU
PCT Te:
GIDDINGS, Peter, John
NOTIRCATOm! mﬁﬁmﬂ"__ GlaxoSmithKline
g.iuﬁmllﬂﬁﬂno g;rsp;sr:h Intellactual Proparty
(PCY Ryia242RIFOTSER IP 980 Great Wast Road
WO LENTFORD||  prontiond, Middiesex TWS 9GS
0 3 w United Kingdom
ATT:; - 1
Owto of malling {da ax{upp,
17 March 2003 SRR T IMPORTANT NOTIFICATION
Agplicent's or agent's fils reforarae International appiloetion No.
LLK/P32984 PCT/GBO/00534~"

The applicant ls hersby notifiad that the Intemational Bureau has ressived the resard copy of the intsrnetional application as
detalled below.

Name(s) of the spplicant(s) snd State(s) for which they sre spplicants:

GLAXQ GROUP LIMITED (for all designated States sxcept US)
MARTINI, Lulgl ot al {for US)

International filing date : 12 February 2003 (12.02.03) v
Priority dutels) claimad : 12 February 2002 {12.062.02)
12 February 2002 (12.02.02)
12 February 2002 (12.02.02)
reosl th
By e toremctionel Buresy *" : 07 March 2003 {07.03.03)
List of designated Offloss H

AP :GH,GM KE,LS,MW,MZ,5D,S5L,8Z,TZ, UG, ZM.ZW
:AM,AZ,BY KG,KZMD,RU,TJ,TM
:AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR, GB,GR, HU,IE,IT,LU,MC,NL,PT.SE,SI,5K, TR
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML MR,NE,SN,TD,TG
Natlonal :AEAG ALAM AT AUAZBA,88,8G,8R,BY,8Z,CA,CH,CN,CO,CR,CU,C2,DE,DK,0M,02,
EC,EE,ES, F1,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS JEKE,KG KP,KR,KZ,LC.LK LR,LS,LT,LU,
LV,MA,MD,MG,MK,MN,MW,MX,MZ,NO,NZ,0M,PH,PL,PT,RO,RU,SD,SE,5G,5K,SL,TJ,TM,TN,TR,TT,
nu&us.tﬁuz,vc.vn.vuz&mzw

The it sonsl B of WIPO Authorized officer:
34, chomin des Colombuties Evelyne HUCHON 9& %
1211 Genove 20, Switzerland
Facalmiie Na. {41-22) 330.80.86 Telephone No. (41-22) 338 8010
Form PCTAB/301 (April 2002) 005624424




PCT/GB03/00594
NOTIRCATION OF RECEIPT OF RECORD COPY

Darte of maling {day/momhiyear)

17 March 2003 (17.03.03) IMPORTANT NOTIFICATION
Applicant’s or agent's fils referonce Intornationsl appiiastion No.

LLK/P32984 PCT/GB03/00594
ATTENTION

The applicant should carefully ¢check the dats sppearing in this Notiflostion. In cess of sny disorepancy betwesn these data
and the Indieations In the intemational spplication, the applicant should immadistely Inform the international Bureau.

In sddition, the spplicent’s xitention s drewn 1o the Information contained in the Annax, relating tu:
[X] tme imits for emry ima the national phass - soe updsted Impartant information (a8 of Aped 2002)
[X] confirmation ot precautionary designations (f appiicable}
E requiremennts regarding priority doouments (i sppliceble}

A copy of this Notificstion Is being sent to the recelving Office snd o the internationa|Ssarching Authority.

" Form PCTAB/A01 (continustion sheet) (April 2002) 005624424
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intornations! spplicstion No.

ANNEX TO FORM PCTAB/301 PCT/GB03/00594

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

‘The sppliosnt is reminded that the "national phase™ must be sntaved before each of the designsted Offices indicated on
the cover shest of this Notiflcation by paying national fees and furnishing transistions, ss prescribed by Articles 22 and 38 and
the spplicable national laws. In addition, the appilcant may aled hava to comply with other speciel requirements applicabls
in cartain Offioss. Rt is the spplicent’s responsibiiily to engure the necassary steps to enter the national phase are taken Ina
timaly fashion. Most Officss do not Issue reminders to appllicants in connection with the entry into the nationsl phass.

Tha sppliceble time Emit for smtering the national phass will, mublect to what Is sald In the following parsgraph, be
30 MONTHS from the priority date, not only In respect of sny slected Office where sdemand for intermational praliminary
examination is flled before the expirstion of 18 months from the priarity date {see Article 38(1]), but aisc In respact of any
designated Office, In the absence of filing of such demand, where Artiols22({1) ss modified with sffect from 1 April 2002
applios In respect of that designated Offioe. For fuither detalls, see PCT Gmette Nu. 44/2001 of 1 Novembaer 2001, pages 18820,
18832 and 16834, a3 well as the PCT Newslotter, October snd November 2001 and February 2002 imaues.

In pragtive, me Emika other than the 30-month time Bmit will continue to spply, for various periods of time, In respect of
certaln designated or slected Offices. For regular updates on the sppiicable time Emits (20, 21, 30 or 31 menths, or other
time i), Office by Offics, tefer to the PCT Gametts("Geation V" part published on ¢  weekly basls), toths PCY Newstatter
{on a monthly basis) and to the relevam Nations! Chapters in Volume Il of the PCT Appllcant’s QGuids fthe papasr version of
which is updatsd uaually twice a year and the Intermet vervion of which Is updated ususily on s weekly bash). Finglly. s
oumulstive table of all applicable tims limita for entering tha national phase (s avallabia from WIPO's Internet site, via links
from various pages the site including those of the Gazwits, Newslistter and Quide, st  ttp: Awww.wipo.m/pct/enindex, tml

Information about the requirements for filing # damand for internations! preliminery exsminatien is sst outinthe PCT
Applicent's Guide, Volume VA, Chaptar LC Note that only an applicant whe la a national or resident of a PCT Comracting
State which Is bound by Chapter |l has tha right to file 2 domand for intsmationsl preliiminary examinstion (at present, all
PCT Contracting States are bound by Chapeer If).

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

Thie notification lists only apecific designations made under Rula 4.5{s) In the request. i Is Impartant to chaok that thess
designations are correct. Errors In designations can be comreatsd whare precautionary designations have besn made under
Ruls 4.8(b). The epplicarrt Is hereby reminded that any pressutionsry designations may be confirmed sccording to Rule 4.8(c)
before the sxpiration of 16 montha from the priority date (this time iimit may not be extended). 1f itis not confirmed, nt will
sutomutically be rogarded us withdmwn by the applioant. There will be no reminder and no invitation. Confirmation of a
designation aonsists of the fiing of a notioe specifying the designated Stats conoarned (with indication of the kind of protagtion
or trestmant desired) and the paymem of the designation and gonfirmation fess. Tha Notice of confirmation and payment
must reach the reveiving Office within the 16-month time limit.

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yat compRad with the requirements regarding priority documents, the following is recslled.

Whare the priority of an sariler national, regionsl or intemational appligstion is claimed, the spplicant must submit a copy
of the sald earllar appllastion, cartifisd by the authority with which k was filed (“the priority dooument”) to the recslving Office
{which whl tranamht it to the Intemnational Buresu) or dirsotly to the iIntemational Bursau, before the expiration of 18 months from
the priority dats, provided that any such priarity dosument may still b submitted to the Intarnstional Suresu before that date of
international publicetion of the Intemational application, In which csse that dosument will be considered to have bsen recsived
by the imtemational Bureay on tha lest day of the 18-month time limk (Rute 17.1(s)).

Whaere the priority document Is issuad by the receiving Offics, the applicant may, instsad of submitting the priority
doocument, request the recaiving Office to prepare and transmit the priority dosument to the international Bureau. Such raquest
must bs made mh'): the sxpirstion of the 18-month time iimit and may be subjected by the recelving Office to the payment
of u fee (Rule 17. .

If the pricrty documan concemed is not submitted to the intemations) Bursav or if the request to the receiving Offics
10 prepare and transmit the priority doournent has not besn made {and the sorresponding few,  any, pald) within the appllcabls
time imit Indioatad under the preceding paragraphs, any designated Stete may disregard the priority elalm, provided that no
destgnuted Office mey disregerd the priority olalm conoemad before glving the applicant an ppartunity, upon entry Imo the
national phase, 1o furnish the priority dooument within the tima {imit which is ressonable undsr tha circumstenses.

Whara ssveral prigrities are claimed, the priority date to be comsidered for the purposes of computing the 16-month time
limit Is the flling date of the sarlivst application whose priority Ia olsimed.

Form PCTAR/301 (Annex) {April 2002) 006524424




PCT/GBO3/00594
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e L1 BY Y

. From the INTERNATIONAL BUREAU
tw/gﬂ i
NOTIFICATION @m&nﬁﬂg IO}an GIODINGS, Peter, John
UBMISSION OR TRANSMITTAL . g'lmsmltlhltlllllw Pro
OF PRIORITY DPOCUMENT c;’&’:“ ntellectusl Property
(PCT Adminlstrative Instructions, Section 411} 980 Great West Road
Brentford, Middlesex TWS 9GS
Unlted Kingdom
Data of malling (day/month/year)
17 Aprll 2003 (17.04.03)
Applicant’s or agent's file reference
LLK/P32984 IMPORTANT NOTIRCATION
Imternational application No. Intarnationsi filing date (day/month/yesr)
PCT/GB03/00594 12 February 2003 (12.02.03)
Iimsmational publlication date (day/monthiyesr) Priority dete (dey/monthiyear)
Not yet published ' 12 February 2002 {12.02.02)
Appligamt
GLAXO GROUP LIMITED st 8!

Internaticnal Burcau of tho priovity documentis) relating to the sariier spplcationis) indicewd below. Unisss
indiosted by an astorisk appesring next to s dete of recelpt, or by the letters “NR™, In the right-hand columnpn, the priodty
dogument concernad was submitted or transmited to the Intemationsl Bureau in complance with Rule 17.1{s) or (b).

1. The applicant ls hersby notified of the date of recsipt (sxcept where the lstters "NR™ appear In the right-hand column) by the
otherwiss

2. This updates and repiaces any previously lssued notification concemning submisgion or transmittsl of priority dooumants.

1 An sstexiski{*®) appeuring noxt ta a dute of receipt, In the right-hand column, denctes a priority dooumem submittad
or 'ansmitted 10 the IMtemational Bursau but not in compilance with Ruls 17.7(a) or (b). In such & case. the sttontion
of the applicant Is dirocted to Ruls 17.1{c) which provides that no designsted Office may disregard the priority olaim
consamad befors glving the spplicant an opportunity. upoh entry into the nations! phase, t@ furnish the priority dooumant
within a time imit which is reasonsble under the clroumstances.

4. The lottars "NR" appearing In the right-hand column denots a priority dosument which was not received by the intemastional
Bursau or whioh the spplicant did not request the receiving Office to prepare snd transmit to the Intemationsl Bureau,
as provided by Rule 17.1(a) or {b), respectively. In such 2 case, the stierion of the applicant Is directed t Rule 17.1(0) which
providea that no designated Office may disregard the priority clalm oonasrmed before giving the applicant sn opportunity,
upan antry fito the national phase, to furnish the priority document within 8 time (tmit which is ressonable under the

drcumstances.
or PCT recalving Qffion al pdority documant
12 Febr 2002 {12.02.02) 0203296.9 v GB 20 Marc 2003 (20.03.03)
12 Fabr 2002 {12.02.02) 0203297.7v" GB 20 Marc 2003 {20.03.03)
12 Febr 2002 {12.02.02) 02032985 GB 20 Marc 2003 {20.03.03)
The international Bureau of WIPD Autharized offioer
34, chamin des Colomnbatiss
1211 Genwva 20, Switzeriand Luls HIGUERA
Feasimlle No. {41-22) 338.80.85 Telsghone No. {41-23) 338 8164
Form PCTAB/3D4 (July 1588) 00R682232




Tems PCT/GBO3/00594
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. Hater s INm-MATmmm ING ELECTED THOMPSON, Clive, Beresford
e _. OFFICES_.NOTIRED EIR ELECTION GlaxoSmithKline, CIP {CN925.1) —
: 980 Grout West R Dbl ]
(PCT Rule 81.3) Brentford Corporarn
Middlesex TW8 9
United Kingdom 140CT 208
Date of maliing (day/momthiysar)
02 October 2003 {02.10.03) Reosived NFST
Applicant’s or sgent's fils rofersnce
Intarnationai appliaation No. intemational filing dete {day/montivyear) | Priorky date (day/monthiysar)
PCT/GBO3/00594 12 February 2003 (12.02.03) 12 February 2002 {12.02.02)

"
GLAXO GROUP LIMITED et al

1. The applicent Is hersby informed that the Internstional Buresu has, scconding to Article 31(7). notified sach of the foliowing
Offices of its slection:
EP :AT,BE,BG,CH,CY,C2,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC,NL,PT,SE,SI,
SK,TR
Na;lonll :BG,CA,CN,DE,GB,IL JP,KP,KR,MN,NO,PL RO,RU,SK,US

2. The following Officss have walved the requirement for the notifieation of thelr slection; the notification will be sant to them
by the international Bursay only upon their request:

AP :GH,GM,KE LS, MW,MZ,SD,5L,52,TZ,UG ZMZW

EA :AM,AZ,BY KG KZMD,RU,TI,TM

OA :BF,BJ,CF.CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

National :AE,AG,AL AM,AT,AU,AZ BABB,BR,BY,BZ,CH,CO,CR,CU,CZOK,DM,DZEC,
EE,ES FI,GD,GE,GH,GM,HR,HU,ID,IN,IS,KE,KG, KZLC,LK,LR,LS,LT,LU,LV,MAMD,
MG,MK,MW,MX,MZ,NZ,0M,PH,PT,SD,SE,SG,SL,TJ,TM,TN,TR,TT,TZ,UA,UG,UZ,VC,VN,
YU.ZAZMZW

3. The applicant Is reminded thet ho must emer the "nstlonal phase” I-lnnﬂ--rnhl of 30 monthe from the priority dete
before sagh of the Offices listed abova. This must be done by paying the national fes(s) and furnishing , i prescribed, a
trensiation of tha international application {Article 36{1)(a)). as weil as, whare ap, bls, by furnishing a transistion of any
annexes of the Intemstional preliminary examinetion report (Article 30(3)(b) snd Rule 74.1).

Some offioss have fbad time limits expiring later than the above-mantioned time Imit. For detalied information about the
appiicabls time limitz snd the acts to bs parformed upon entry into the national phass before 8 partioular Offics, aee Volume I
of the PCT Applicant's Guide.

Tha entry Into the Evropean regional phase is postponad until 31 maonths from the priority date for all States designated for
the purposes of obtaining a Europsan patent. :

The sonal B o WIPO Authorlzad officer;
34, chamin des Colombetbes Evelynes HUCHON
1211 Genwve 20, Switreriand
Facsimile No. {41-22) 338.88.86 Telephone No. (41-22) 338 8010
Form PCTNB/332 (Septernber 1887) 6839652
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The demand maust be fle] direcely wish the competent International Preliminary Eanining Authority or, if two or more Aithorities ore compesent,
with the ore chamen 5y the spplicar.  The fill mome or two-letier cods of shat Ausharity may be indicated by the applicant on the line bolow:

TPEA/

PCT CHAPTER I

DEMAND

under Articls 31 omuhmcmm'rmz
mwh;n:ﬁ_iﬂlm“mw:plmwﬁd lulgbuﬂ:nbj.:ilof

interational preliminary examination according Puatont Cooperation Treaty
elects all eligible States (cxcept where otherwise mdicated).

For Interaxtional Preliminary Bxxmining Authority ase oaly
ldentification of IPBA I Daiz of receipt of DEMAND

BusNa.]  IDENTIFICATION OF THE INTERNATIONAL APPLICATION ALT?P 'S'Z“E i file reference

Inernational spplication No. Internaticnal filing dute (dapvinonsh/ivar) (Eartiest) Pricrity daw (dawinonth/eor)
PCT/GB03/00594 12 February 2003 (12.02.03 12 February 2002 (12.02.02)

Tithe of invertion
ORAL DOSAGE FORM FOR CONTROLLED DRUG RELEASE

Bex No.I1 APFLICANT(H)

N e G e T e | 3Ry 00
Glaxo Group Limited § Ty oy
Glaxo Wellcome House 020 8047 6894
Berkeley Avenue, Greenford [ Telcprins No.
Middiesax, UBB ONN
United Kingdom . Applicant’s registration No. with the Office |
Stats (What Is, coumiry) of nationality: State (thet s, counry) of residence:
GB GB
Name and address: (Fumily same folinwal by given sune; for « lagel sutiy, /ol qficial desigraton. ‘The asbdrass waar inchudde prntel cudde and nams of smry)
MARTINI, Luigl
GlaxoSmithKline
New Frontiars Sclence Park South,
Third Avenue, Harlow,
Essex, CM19 5AW
United Kingdom
State (vea iy, conemtry) of nationality: Stang (rhot ix, country) of rezidence:
GB GB

Name and addreay: (Fandly nons finas iy ghas smr: for « ingal ey, Sill afficial delpicn. The adiress munt inade prsel anls andd nmas of cnivy )
RE, Vincenzo
GlaxoSmithKline
New Frontlers Sclence Park South
Third Avenue, Harlow,
Essex, CM19 SAW
United Kingdom

Staie (that Ir, country) of nationalicy: Stwto (that i, coumtry) of rosidence:
GB

Further spplicants are indicsted on a contizuation sheet.
Form PCTAIFEA/MO] (first sheet) (Masch 2001; regwint July 2003) See Noles (0 the demand farm
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ShectNo. 2. Intcrnational application No.

PCT/GB03/00594

Continustion of Box No. Il APPLICANT(S)

[ maves of dhe following sub-bazes [ used, this sheet shovld mot be included in the dewind

LI, Chi, Leung

GlaxoSmithiline

New Frontiers Science Park South
Third Avenue, Harlow,

Essex, CM18 5AW

United Kingdom

Name and sddress: (Fpeily nune fullvssd by plver sume: for o ingal snity, fill offeiad desigepsion. The midre suxt lnchvly pocial cods and nary of coumiry)

State (that is, courtry) of nationality:
GB

State {thar in, cowntry) of residence:

GB

WILLY, Helen, Anne
GlaxoSmithKline

New Frontlers Science Park South
Third Avenue, Harlow,

Essex, CM19 SAW

Namo sndl addess: (Family name foliousd by glven same: for 8 legl axsity, fiull afficiel daignation. T mbires vuest Snchsls possel cods el name of comwry)}

United Kingdom
Sate (Wt is, country) of nationality: Staty (hat is, cownry) of residence:
GB GB

Nume and address: (Fandy s Sliowsd iy given sume: for @ lgal ently, fill official doigetion, Thy slivexs waist inchals posted cods snd s of cynry)

State {that Is, coumtry) of natianality:

State fvhet is. couniry) of residence:

Name sud address: (Fianly nue fillvwnd ip givn novs; fir « logel sutity. £l afficial duipunion. The sshirmn suai fariads pruiel rady and veme of cusery)

State har ls, country) of nationality:

State (that is. cnmery) of residence:

[T] Punhes applicants are indicatd on another contiouation sheet,

Form PCT/IPEA/40] (continuatiom sheet) (Mareh 2001; repxint July 2003)

See Notex fo the demand form
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International application No.
PCT/GB03/00594
BaxNo. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The following persan is agent ] common represeneative
and [ ] has been sppointed carller and repeesonts the applicant(s) also for incsnational prefimiary cxamination.

] w hereby appointed and any eartior sppointment of (sm) agenx(sYormman representative iy herebsy revolnd.

i for the befors the [ntermationa! Preliminary Examini , in addj
L hersby appeinied, specfcally forth procedursbe imsary ing Authortry, in addition 1o

Sheet No. . 3

Name snd address: -tz ﬁbﬂgi\- ? for o legal antry, fdlf afficial deigmation. | Telophone No.
& e et aciede e o €nd s of cmsi) 020 8047 4478
THOMPSON, Clive Beresford =

GlaxoSmithiline, CIP (CN825.1) Facaimile Na.

ine, .

680 Great West Road, Brentford 020 BO47 8504

Middiesex, TW8 9GS Telepricter

tnited Kingelom Lo

Address for correspondencs: Mark this check-box whare no or common represcatstive is/has been appointed and the
qmelllw:h_dm_db'mdiﬂh.qdnllﬁ_n ich corrmpondence should be sant.

Box Ne.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Stxtement concorning amendments:*
1. The applicant wishey the international preliminary cxamination to start on the basls of
the futeraational applicaion =s originally filed
tedowcripion | ] 2w origimally fited
&8 amended under Articlo 34

the claims [3 e odginaily find

s amended under Article 19 (together with any accompanying stabement)
a8 emended onder Article 34

thednwingg [} esorigimlly filcd
] s amended uner Anicte 34

2. [ The spplicant withes any smendment to the clakms ander Articls 19 to be considered as reversed.

L} D The spplicant wishes the start of the international preliminary sxamination to be pastponed until the expintion of 20 menths
from the pricrity date uolexs the Imemational Prelbninary Examining Authority receives 8 copy of sy amendments made
under Article 19 or a notice from the spplicant that be does not widh to make such amendmants (Rule 69.1(d)). (This checlt-
box may be marked only where the tima limit wder Articly I9 hax not yot expired)

* Wiere no check-box is marked, interastional preliminary examinetion will start on the basis of the [nternational application
& ariginal ﬁld-.ﬁuueq;:fmﬂnmuﬂucﬂm“ﬂﬁhl’uﬂhmnﬁmoﬁ-wwhﬁm
undar Asticle 34 are received by the Inierasticnal Praliminary Bxamining Authority before it has begun to draw up 8 written cpinion
or the intemarional preliminary cxamination repeut, ez o smended.

Language for the purposcs of luterastious] prelisdasry vsaminstien: ENGLISH
[X] which is the language in which the international spplication was filed.
| ] which is the language of & translxtion furnished fur the purposes of intorational search,
[ ] which is the language of publieation of the intsmationa) spplication.

[] which is the languags of the translation (to be) furnished for the purposes of interaational preliminary examination.
Box No.V ELECTION OF STATIS

The applicant herebry elects all eligible States (thar is, oll Stafes which kave been derignated and which are bownd by Chapier Il of
the PCT)

enchading the following States which the applicant wishes nat te elect:

Form PCTAIPEA/M0] (sccond sheet) (March 2001; reprint July 2003) See Notes 1o the demand form
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International spplicatian Ne,
No. .4
Shomt PCT/GB03/00504
Bex Ne. VI CHECK LIST
The domand is sccompanicd by the following ciements, in the langoage referred to § For International Prelimingry
Box No. 1V, 'f:thmpuubthmmﬂmunun:mlwn " Bxamining Authorlty use only
roosived ol ressived
(. tmnalstion of international spplicstion sheets O O
2. smendments under Article 34 st O (|
3. copy (or, wheve required, tramalation) of
amesdmenty under Asticte 19 sheots O O
4. copy (or, where roquired, tnslatios) of
statemment under Articke 19 shocns O a
5. lotter sheety O O
6. other pecify sheets O O
The demand is also secompanied by the item(s) marked below:
L] foe calculation sheet 5. entement explaining lack of signature
L[] oxiginal scpamtn power of stornty 6-[] scquence listings in computer readable form
3.[] original general pawer of attomey 7.[] thies in compuser readabie form relered to
4, copy of general power ol artomey; g
reference sumber, if any: 8.0 other frpecit:

Bax No. Vil SIGNATURE OF AFPPLICANT, AGENT OR COMMON REPRESENTATIVE
Next i gack signatsre, inlicaly the sams of the paresa signing and the copaciy in which the persan tigrn (f mch engueity I ot abwions from rasling the demand).

QQ:\H-—-/

THOMPSON, Clive Beresford
Agent for the Applicants

For Internstional Preliminery Examining Authority use only
1. Duto of sotual receipt of DEMAND:

2 Adjosted dare of receipt of demand dos
to CORRBCTIONS under Rule 60:t(b):

3 D The date of roceipe of the demand is AFTER the expinstion of 19 mooths D The applicant has been
) from the pricrity date and em 4 or 5, below, does ot apply. informed aceardingly.

" D ThedmnrmwafhhlmIlwnﬂmupdddIDMMthmnmuﬂmef

Although the dam of receit of the dcmand {3 after the expiration of |9 moxths from the dmee, the delay in mivat
5. D ummmhm:ull piorty

Fer International Buresu use only

Dezrmmd recelved from IPEA on:

Form PCT/PEA/4Q] (last sheet) (Jamunry 2003; reprint July 2003) Sae Noss to the demand form
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PCT/GB03/00594
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PATENT COOPERATION TREATY
C rrected Version/ Versi n corrigée  From the INTERNATIONAL BUREAU

PCT b

NOTICE INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL
APPLICATION TO THE DESIGNATED OFFICES

e rm—
—— .,
-

-

Glfxo:%n:.’fimllne ,
'u-nr_p_q:'am i? ;
. BAGOive L 1:ThirroRp |

]

(PCT Rule 47.11c). lirst scnlence)

Date of meilingl day/mont//vear)
21 August 2003 (21.08.03)

Applicam’s or agent's fike reference
LLK/P32884

Imemautional applicolinn No, Iniemnational filing dotetdaymonihAeur) Priorily dale{duwing r)
PCT/GB03/00564 12 February 2003 (12.02.03) 12 Febryal*2002 (12.02.02)
Applicam
GLAXO GROUP LIMITED

-r__

—
e

1. Notlce is herehy given thut the Inicmutitmal Bunau has communicwicd, as pravided in Anticke 20, the inicrmativnul spplication w the
following. designoted Offioes on the dai: indicated ubove us thy daie of malling of this notice:

AU, AZ, BY, CH, CN, CO, DE. DZ, HU, JP, KG, KP. KR, MD, MK, MZ, RU, TM, US
In accordance with Rule 47, 1(c), thind sentence, those Officer will accept the preseat nutice a3 eonclusive evidenc: that the communicution

of the intemntivasl spplicaiion hus duly 1aken place un the dole of muiling indicated shove md no copy of the intemational upplication is
reguined 1t b furnished by the applicum 1o the desipmated Officais),

13

The tullowing designated Offlces have waived the requirement for such a comnumication o this time:

AE, AG, AL, AM, AP, AT, BA, BB, BG,. BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, EP, ES, Fl. GB, GD, GE, GH.
GM, HR, 1D, IL, IN, IS, KE, KZ, LC, LK, LR, L5, LT, LU, LV, MA, MG, MN, MW, MX, NO, NZ, OA, OM, PH, PL, PT, RO,
8D, SE, §G, 8K, 5L, TJ. TN, TR, TT, TZ UA, UG, UZ, VC, VN. YU, ZA. ZM, ZW

‘e comnwnication will be mude lo those Officis unly vpon their requesl. Funharmore, tese Offices do nol reguire the appticunt 1
turnish a eopy of the international applicutlon (Ruk: 49.1{o-Min).

3. linclosed with thix nulice is u cupy of the intemationul uppliestion ax publizhed by the Inlemationul Bunaiu on
21 August 2003 (21.08.03) under Nu. 03/088195

4. TIME LIMITS for fling u demand for International preliminary exuminailon and for entry into tee suflonul phuse

- ‘I applicohic time limit for entering the nationut phate will, suhject (o what s tikd In the ©llvwing puragraph, b: 30 MONTHS from

the prinrity date. noi only In reapect of any elected Office i a demand for intemational preliminary cxaminution is fiked befre the
expiration of 19 monlhs [rom the priority date, but sl in respect of any designated Office, in the absence of Nling of such demand, where
Article Z2(1) as modifled with cffect fram 1 April 2002 epplies In rospect of thal designated Office. Far furiher dewils, sec PCT Gazene

No, 472004 of | Novemher 2001, pages 19936, 19932 mid 19934, wx wall a3 the PCT Newaletier, Ocioher and November 2004 and
Pbruary 2002 issues.

In pructice, thine Iimits viber than the 3-month time Omil will conlimie 1o spply, fe various perjods of 1ime, in respect of certein
deyignuted or elesied Officey. R reguiur updutes an the ypplicable tkme Il (20, 21, 30 or 31 mwnths. or other tine: Timin, OMfic: by
Office, refer o the PCT Gazene, the PCT Newsieter and the PCT Applicunt s Guide, Volome 1f, Nalional Chupters, oll availahle rom
WIPO's Inemet site, nt hip/www.wipo.in/pevyn/index.luml,

For Nling u demand for Inlermationsl prelimioury cxsmination, see the PCT Applicunt’s Guide, Volune VA, Chupler 1X. Cnly on
applicant whno I a0 nutions) e nesident of o PCEF Commacting Siate which is hound by Chapicr 11 has vhe right 10 file o demand for
Inicralional preliminary exumination (at presenl, all PCT Contvueting States are bound by Chaper 115,

R iz the applicum’s sole responsibllity 10 monitor all these 1ime limits

Tiw: upplicant s horchy nolifled thol. st the Bime of calsblishnwent of this Nmtico, the 1ime fimit ynder Roke 36,1 for muking amendmenty
under Anticle 19 has noi yet expined and the Imamational Burcay had received neithar such amendmonis nor a declarution that the applicunt
doex not wikh lu mako anemdments.

Tho lniemational Burcan of WIFQ)
34. chamin des Colambeties
1211 Cenove 20. Switzerlund

Facsimile No.(41-22) 740.14.33

Aulhorized officor
Judith Zahra

Telephune No.(41-22) J3891.1 ]

Porm PCT/IR/308 (April 2002)




PATENT COOPERATION TREATY

71

From the INTERNATIONAL SEAHW "
- hoe (‘ ol Kiine PCT
: ureorage iP FICATION OF TRANSMITTAL OF
Corporate Tntellectual Pronsgg” o4 € RENTFORDE INTERNATIONAL SEARGH REFORT
Attn. Giddings, Peter Jopn 73 my OR THE DECLARATION
?gggggeit); West Road B (PCT Fule 4.1
Brentford, Middlesex TW8|365-* apin: Ma
UNITED KINGDOM iR -hon{uepfes on:
ATYY i 2CRELFILEL

(espinontyer)  25/06/2003
Appicant's or agent's fle referencs
LLK/P32984 FOR FURTHER ACTION  Soe paragraphs 1 end 4 beiow
Imemational application No. Inlemagtional fiing daie
PET/6B 03/ 00594 (awmontiyear)  12/02/2003
Appicam

GLAXO GROUP LIMITED

1. [X] The apphoant s hereby notified that the imemationa: Saach Repon has been establshed and is tanemitied herewith,

Fling of amendments and statament under Artiole 18:
The applicant is entitied, If he 6o wishes, io amand the clalms of the Imamational Application (see Rule

Whan? The time Hmit for Ming such amendmants s normaty 2 months from the date of
Iinlamational Baarch Report; however, for more deiailia, see the noles on the

Where? Directly b tha insmational Burgau of WIPD
34, chamin das Colombettns
1211 Geneva 20, Switzariand
Fascimia No.: {41-22) 740.14.35

For more detalied instructions, sas he notss on the acompanying sheat.

2 D The applicant la heraby notified that no Insmetonal Sesrch Report will be established and thif the declaration undar
Aricia 17(2){a) 1o that sifect ls Wanamitied herewith,

3. [[] With regerd to the protast againet peyment of {an) adcditonal fee(s) under Pule 40.2, the spplicant (s nodfed that:

D fhe protest Koather with hs dicision therson has besn Tenemitted 1o the intamational Bussau together with the
applicant's request o forward the xts of both the proiast and the decision thareon to the designatad Ofices.

[] o decision has bean made yet0n the prowst; the sppikant wil be notified &s $00n a8 & decision is made.

4. Further action{s): The spplicant ls reminded of the following:

Bhortly afer 18 mentha from the priority dams, the intemational appiicalion will be published by the Inemational Bureau.
nhlpphmmubwuunrmpuhlam a notice of withdrawal of the [(hamational applicasion, or of the
priority dalm, must reach the inemational Bureau as provided in Rules B0bs.1 and 00bis.3, mepectively, before the
compiation of the wehnical prepantions ©or Ivamational publication.

Within 19 months from the pricrity dais, a dsmand for intemational preiminary examination must be fied if the applicant
wishas 10 postpone the eniy into the national phase untl 30 Montha from the priority date (In some Offices even iater).

. Within 20 montha from the priorily daw, the applicant must pariorm the prescribed acts for éntry nto the national phass
h&‘ﬂﬁlb.lﬂdmmhmgﬂ mnn&dhﬂmmhlwohﬂmﬁm ‘lﬂnl'l'lﬂ'llhl'll‘cmll'l.
priority date or could not be elected becauss they are not bourxd by Chaper Il. -

Namae and maling address of the biternational Sesrching Authorlty | Authartmed officer
European Patent Office, P.B. 5818 Patentiaan 2
ﬂ NL-2280 HY Aljewijk Petronella Vaassen-Elsackers

Tal. (+31~70) 3402040, Tx. 31 851 apo ni,
Fax: (+31-70) 340-2016

Form PCTABA/220 (July 1998}
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NOTES TO FORM PCTASA/220 72

Mhn“hgmhhﬁ“ﬂmﬂﬂulﬁqdmﬂﬂmﬁuﬂll The
detailed informetion, mﬂhmmm.p&mc g e o

in thasa Noles, “Astice”, "Rule”, and *Seciion” refer in theprovisions of the PCT, tha PCT Reguislions and the PCT
Administralive insirudtions respeciively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, afler having recelved the Inemational ssarch report, one opportunity io amend the claims of the
im#lnﬂhﬁ;lmmhmhqhdnhr:’dhmw

What parts of the international application mey be armended?
Uindar Article 19, only the clakns may be amendssd.

During the intemalional phase, the dwms also be smended (or further amendecd} under Article 3 belore
ummmmum mwﬁummﬂbmm
Artinie 34 before the intemational Examining Authority.

Ummhhmw-qﬂphdhhm&ndqﬂuhnmqbwmmn
or, whare applicable, Article

When? m:mmuuamunmmmuummum
date, whishaver lime mil expires isber. | should be noled, hawever, that the amendmaniy will be surmidered
-hmhnmdndmhl“n“hhl“ilnmdhhupﬂdh
applisabils s imk byt balom the compistian of the teshnioal preparations for intemnational pubiisation
(Ruls #.1).

Wi not to fils the smendmeats?

The anandmants be fied with the idemstional Bursau and not with the resslving Olfics ar the
Mmdhnm%hh“ «

Whare a demand lor intemational preliminary sxamination has bean/is Siad, see below.

Mow? Elhar by aansaling one or more enlire alaims, by adiding ons ar more new elaima or by smaending the text of
one or mar of the dalme e el

AMMMMhmhuﬁMdhlﬁ-M on ssovurd of an amendment or
smenvimenis, diffars fram the shest originally Bed,

nhm“-ﬂm;rmdn:nﬂhl:lnrdh Nﬂhdu._n-rﬁ.\\l--dnhh
onnoslied, no renuenbaring aiiher olaims Is required. wivers clsinw are remanharnd, must
oy s omes are they

The emendmants must be mule i the lenguage in which the Intswmationsl application is ta be published,

What docwments mustimay scoompany the smendmants?
Latter (Bection 206{)):
The snendments rust be submited with & letter.

The lstier will not be publiahed with the intemational appiicstion and the amendad dsima, & sheuli not be
confused with the "Biatamaent urcier Articls 19(1)" (ses bulow, under *Staterment under Artiels 19{1)7).

The keiter must be in English ar frenah, &t the shaios of the spplicant. However, I the lsnguasge of the
Intarsational the leltar boln the
s hMDm mint English; If the langmage of the ivkemational

Nades to Form PCTABA/Z2D (firut sheet) (Jarusry 1094)

BNBDCOGD: <XEBIBATIONOENPS_|_>




NOTES TO FORM PCT/ISA/220 (continusd) - ”'“"”73

mwmiﬁ.u‘mﬂ—.rhm:#.ﬂhm“m_?dlnﬂh
: that identieel Incloations canmetming seversi alaime ray be FTUpsRPRtSr || o

the alaim Is urnshanged:

the daim s carelled;

the olaim s new;

the slaim repianes orm or more cluima e fied;

the olaim Iy the resull of the division of a elaim & Sed.

TTEDS

The following l—# Mustraie the marmer in whish amendmaends mustbe axpisined in the
acosmpanying leiter;

1. [Whers originally thare were 48 claima and after amendmant of some claima there are B1];
“Clams 1 o 239, 31, 32, 34, 35, 37 1o 48 repisced by amended algims bearing the same numberns;
olams 30, 33 and 36 Il'ﬂl-# rew clawe 48 to 51 added.*

2 mmm--ildm-ﬂ-h._“ld-dﬁ-hnﬂl
“Claima 1 t» 15 raplased by smersied slabms { to 11.°

3. [Whate originally here ware 14 olaime ardd the amendments carwist in canceling some daims and in adding

now clasmse):
“Clgims 1 io 6 and 14 unchangad; vlsints 7 10 13 ameslied; new clsims 18, 18 and 17 added " or
'Gdn-'rb'lan-—hi;n-ddnﬂ,ﬂndﬂ-hd.l dlhlm

4, [Where various kincla of amendmenia are made]:

*Clabrm 1-10 unshanged; claims 11 Io 13, 18 ﬂl.mm1ﬂiiﬂ1llﬁ~i’m
clairn 14; olaim 17 subdiivided inbe smandad claims 16, 18 and 17; new olains 20 svl 21 ackded,

“Sistarwent under mrtinle 10(1)" (Rule 48.4)

The emendments may be asscmpanied by a sistamant sxpisining the amensiments anl indiealing wry Impact
m:”l‘-i_tnﬂlh“nhw-dhmwmhmw

The sistement will be publishwd with the inlemalionsl application and T amended lshne.

R must ba (h the language n whish the international apppliostion Is i be published,

2 must be bviel, not sxssading 600 werds ¥ in English or i translsied inte English.

Rt aivoudd not be confused with and dows not replane the laller indiculing the diffsrences betwesn the elelms
a8 fied snd a» snended. R musi be Fed on s separsts sheet end st be identified as such by » heading,
profarably by using the words "Bialement under Articls 16{1)."

R may nat santsin any disparaging sonwnenia on the inlemsfional ssarsh report or the relevance of sitsliona
carlained in that repert. Rwiarenas to cllslions, relevent io a gven clsim, sentsined in the intemationsl saswh
report may be made enly in cormaclion with an amendment of that olsim.

Conseymancs i a demarnd for intermeticnsl pralinvinary sssninetion s siressly been fed
i, at e time of fllin smendments undss Article 19, a demand for inlemational praliminary sxcaminalion
has airendy mmhm;nmx dhmhdhhm-&h
H.nlhl&n-l alsa fiin & copy of wch snendments with the intemational Preliminary Examining
Authorily (see Ruls §3.2(s), first sentence).

Consecguence with regard o tranaslstion of the intwraational appfiostian for aniry into the national phae
Tiw sppiioant’s sitenlion s cream o the tact thal, whers upon anivy inip the nations! phane, & rarsisfion
lm-mmmﬁmhmbhmdhhmoﬂuﬂuﬁt
in adidition to, the irsnsistion of the claims as fHed.

For hathwr datails on the requirements of sssh designatedfalected Ofios, sse Volume I of the PCT Applisant’s

Notes to Form PCTABA/220 (second sheel) (January 1984)

BNEDOCID. <XSISARIOMORENPS_|_»
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Asticle 18 and Rulas 43 and 44)

Applicant's or agent's fie relérence FOR FURTHER ®0e Notiication of Tranemittal of inlemational Search Report
(Form PCTASA/220) as well as, where appiicable, hem 5 below.

LLK/P32984 ACTION mee "

inismational application No. International fling dats (daWmonth/yesr) (Earlimst) Priority Dawe fdxyimonth/ysar}

PCT/GB 03/ 00594 12/02/2003 12/02/2002

Applicant

G6LAXO GROUP LIMITED

This iInemational Gearch Report has been prepamd by this In-rmiloml mmmumnmmmmm applicant
sccording 1 Articie 18. A copy I8 being tranamitied © the intemationst

This imamaionel Gearch Reportcontisteofalotaiof___ 4 eheats.
it ja alno accompaniad by & copy of sach prior art documertt ciied tn this repart.

1. Baals of the eport
a. With regard to the language, the intemationa) search was carmiad out on the basls of the intsmational apgiication In the
fangunge in which It waa fllad, unieas atherwise INdicatod under this kem,
[[] theinamationsi seerch was canied cuton the basia of a translstion of the Insmational application furnished 1o this
Authorty (Rule 23.1{b)).

b. With regard to eny nucisotide and/or smino sold seguence disciosed In the Inlsmational appication, the intamational sesrch
was carried out on the basis of the sequence Isting :

contained in the intemational spplication In written form.

fied wgather with the Inlemational appication in computsr readakie form.
fumished subsequently 1o this Authostty In written form.

fumished subsegquantly to this Authortty in camputer readble form.

the siatarnent that the subsaguantly fumishaed writtin sequence lisiing doss not go beyond the declosus In the
imemational appRcation as fled has been tumished.

ﬂwth:h““hmﬂmﬂhﬁhmllmubhwﬂhnmmmm

2,
3

Cortain ohelme were found unsearchable (See Box f).
Linity of imvention s lecking (see Bax 1)),

058 0O 00000

4. With mgard o the tille,
] the watis approved as submitind by the spplicant.
[X]  the mxt hme besn estabished by this Authority 1> read as loJows:
ORAL DOSAGE FORN FOR CONTROLLED DRUG RELEASE

5. With regard 1o the abstract,

[X] the text is approved as submined by the applicant.
D Ihumhnmnllnlnod.mmM:ﬂ.ﬂh).bymmmultmhaulllTl-lpphmmly.

within one month from the dale of maling of this Intamationsl ssarch rport, submit comments 1o thia Authorky.
6. The igure of the drawings 10 be publishad with the aberact ls Figure No.
[[] s sumessed by the applicant. [X}  None ot the sgures.

[C] because the appilcant taled o suggest a figure.
[[] because this sgure betser characterzes the invention.

Form PCTASA/210 (Rret sheel) (July 1988)




INTERNATIONAL SEARCH REPORT

Internationad Application No
‘) 1
PCT/6B 03/00594 71
CLASSIFICATION OF
TPE T CAGIKG/4d T
m!u_nmmmumwbmmm-mm
B, RELDS BEARCHED
Minimum sparched (cassification sysiem folowsd by ciassilicalion symbois)
IPC 7 A61K
Documeniation asarched ether than minimum documnenialion 1o the sxian! that mich documenis am inghuded In the heids searched
Elncironic data base consuitsd curing the intemational search (namna of dasa buse and, wham practical, search tenme used)
WP1 Data, EPO-Internal, BIOSIS, EMBASE
€. DOGUMENTS CONBIDERED TO BE RELEVANT
Category * | Challon of document, wilh indication, whare spprepris. of the rilsvent passages Pelevant e delm M.
A W0 90 01925 A (FORUM CHEMICALS LIMITED) 1-13
8 March 1990 (1990-03-08)
page 1, line 1 - 1ine &
page 17, 1ine 2 - 1ine 12
& US 5 004 614 A 2 April1 1991 (1991-04-02)
P,X WO 02 38131 A (SMITHKLINE BEECHAN P.L.C.) 12
16 May 2002 (2002-05-16)
P.A page 1, 1ine 1 -page 6, 1ine 15 1-11,13
page 3, Tine 27 - tine 33
A GB 2 150 830 A (ALZA CORPORATION) 1-13
10 July 1985 (1985-07-10)
page 4, column 2, 1ine 75 —column 2, line
118
claims 1,6,8

D Further documents sre lsisd In She conlinuation o1 bou C.

E Palent famiy members are Lsted in armex.

remm—— T A e S

A" document defining Uhe general siase of e arl which I8 not chterd o undengiund the prncipia o theory undariving ihe

b o “mm““ﬂl.““‘ Iniamshonal o m_“’mm“m Ivention
fing dute nol be conaidared novel or canno! be sonakisred 10

*L* documen which mey Illmm-o‘n.m ull'nmw MIHM~MNWH n-mmo
ch hﬂ“n'm‘”"l" Y documani of relevance; the claimad Inventon

o ibition ﬂall:bm.:llh :I.nmd-'?ﬁlm?
ane
o m:.umumndhﬂmu ume, axh or h“"'\‘_"" o
Ag ﬂr;nlll'ﬂllllm'h‘;-hﬂ g date but "&" documnoent mambar of ke same palent lamity

Dale of ite actual compistion of the inlsmational search

Dada of maling of the intamational ssarch raport

16 June 2003 25/06/2003
Name gnd maliing address of the IBA Authorizad aificar
European Paleri Oifice, P.B. 5810 Palentiaan 2
NL - 2280 HV
Tel (4:1-10)30—&!& Te N W51 eponl, Benz. K
Fax {+31-70) 40-3018 ]

Fesn FCTABA2 1D (awvoursl shet) Livly 1882)




intamational apoicaion No. . _#p 1) |
INTERNATIONAL SEARCH REPORT PCT/GB 03/00594

Box| Obssrvations where cerain claims were found ungearchable (Continuation of Eam 1 of first shest)

This intemational Search Report has not been established in respect of certain cleims under Articis 17{2)(z) for the following reasona:
1. m Chalms Noa.:
because they relate to subject matiar nat required to be saarched by this Authority, namely:

Although claim 13 is directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. Cialms Nos.:
D because they reixis to parts of the Intemational Application that do not comply with the prescribed raquiremends to such
an sdent that no meaningiul Inemational Gearch can be carigd out, specifically:

3 D Claime Noa.:

Dpecause thay we depandsnt ciaims and are not drafted in accordance with the second and third semences of Rule 8.4{a).

Box N OChearvations whare unity of invention ls lacking (Continustion of ham 2 of first shest)

This interational Searching Autharity found muliipie Inveniions in this intemalional appiication, as folows:

1, D As 2l required addifional saarch fses were Umely paid by the applicant, this Intermaiional Bearch Report coven al
sedrchable cimime.

2, D Aa 8 sgarchable claims coukd be asarched without affort justilying &n additional feg, this Authority did net invite paymen
of any ackiftions fee.

3. Dnmlyumuiu acdional search fows wers timely paid by the appiicant, this Inemational Search Raport
covarg anly thoee ciaims for which fess were paid, speciically claims Now.;

4. [_] Wo required saditional sserch tess wers tmely paid by the applicant.

Consaguently, this inemational SBsarch Report s
regtrictad 10 the invention firet mentioned in the ciaims; i bs coversd by claime Nos.:

Ramark en Profest Dmmulrehhnmmmmnhdhyhlppﬂunﬂmu

D No prowst accompanied thi payment of addiional ssmrch feas.

Form PCTASA/210 (contnuation of first sheet (1)) (July 1588)
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INTERNATIONAL SEARCH REPORT

. Internettonal Appllostion Ne non
Iformelion on petect Tomly members PCT/&B 03/00594
Petent document Publication Patent famnily Publication

ciind in agarch report dals member{s) dats

W0 9001925 A 08-03-1990 AT 110262 T 15-09-1994
AU 4218489 A 23-03-1990
CA 1339079 Al 29-07-1997
DE 68917677 D1 29-09-1994
DE 68917677 T2 22-12-1994
EP 0365123 Al 25-04-1990
ES 2058543 T3 01-11-1994
WO 9001925 Al 08-03-1990
GB 2222948 A B 28-03-1990
IE 63764 Bl 14-06-1995
us 5004614 A 02-04-1991

W0 0238131 A 16-05-2002 AU 1828002 A 21-05-2002
WO 0238131 A2 16-05~-2002

GB 2150830 A 10-07-1985 AU 566109 B2 08-10-1987
AU 2235483 A 20~-06-1985
CA 1231283 Al 12-01-1988
CH 659584 A5 13-02-1987
DE 3400496 Al 18-07-1985
FR 2560044 Al 30-08-1985
JP 1894450 C 26-12-1994
Jr 6023090 B 30-03-1994
JP 60174713 A 09-09-1985

a1

Form PCTARARIO fmalard family srmax) Luly 1008)
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SUPERIRSTRIA Y CORERCTD
Radicacion : BADTTRM  NOSONING Foliosy T
Fecha (U0}r 20B4-80-09 16:30:%)

Trazite 1 L1 PCT-PATENT 379 FRSE WACT 40 PRESENTRC o
Bepandeccian 8828 DIVISION IE WEWS GRERCIDES

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIO  RADICADOR .

PATENTE DE INVENCION Cx) MODELC(! .7E UTILIDAD { ) () R
Indicacién de que s sollcita 1a concesion de uas = .4ile. (X) ( ?
Dafos de identificacion del solicitante o ne 1 por it =4 ve presentala iollcllud. )&) ( /
Descripcion de fa Invencién, { (
Dibujos do ser astos pertinentes. () ()
Comprobanie de Pago de las tasas estabieridas, ()

9 COMPLETA () " INCOMPLETA { ) ()

DISENO INDUSTRIAL ( )

- Indicacién de que se solicita el reglstro de fvsedio Industrial () { )

- Datos de Klentificacion del solicitante ¢ de ia personaquepresenta - ( ) - ( )

- la solicitud.

- Representeciéon grafica y fotografica del ) a<fio Industriel 0 muestra del
Material que Incorpora ei disefio. () ( )
Comprobanie de pago de ias tacas estable:idas {( ) ()
COMPLETA () INCOMPLETA () {)

ESQUEMA DE TRAZADO { )

S - Indicacion de que solicia el registro dc ux Esquema de trazado. (). ()

- Datos de |dentificacion del soicitante o de iz persona que presenta
La soliciud. { ) ()
Representacion grafica del esquema de truzado () ()
Comprobante de pago de las tasas esiahi~idas, {) ()
COMPLETA INCOMPLETA {) {)

Finma Responeable; G,((;rgxi‘oc Y NENDQ

Fecha: ajus'l'b 9 de 2004
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Bogota, D.C.,
Doctor: Oficlo N° .o %%
ALVARO CORREA ORDONEZ
Apoderado
GLAXO GROUP LIMITED
ASUNTO: Radicacién N° 04-77244
Solicitud Intemnacional PCT/GB2003/00594
Fecha inicio fase nacional 12/09/2004
Tramite 011
.. Evento 379
Actuacion 416
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisién 486 de la Comision de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién 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 La solicltud no contiene la copia del documento en que consta la cesién del derecho
a la patente del inventor al solicitante o a su causante. (Art. 26-k) Declslon 488).

B La solicitud no contiene el poder debidamente otorgado, con el lleno de los requisitos
exigidos por los articulos 63 y subsiguientes del Cédigo de Procedimiento Civil.
Adiclonaimente, deberd presentar el documento que acredita la existencia y
representacion legal de la sociedad solicitante, cuando ésta fuere persona juridica.

® El solicitante debe presentar un nuevo titulo que permita identificar la materia de la
cual trata la solicitud, ya que el titulo relacionado no se encuentra con la precision

" necesaria para identificar claramente el objeto de la solicitud de patente. (Regla 4.3
PCT, Art 26-27 D-486, Circular Gnica 5.2.9).

En cumplimiento de lo dispuesto por el articulo 39 de la Declsién 486, se le requiere
para que dentro del término de dos meses siguientes a la fecha de notificacién del
presente oficlo, complete los requisitos anteriormente enunciados. En caso de no dar
cumpiimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelacion.

Notifiquese el presente oficio confo
capitulo quinto del titulo primero d

lo dispuesto en el numeral 5.2, literal o), del
Cjrcular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL

Jefe de la Division dé Nuevas Creaciones.

e
El anterior requerimianto..,fue notificadoc por filacion en |lista de
fecha, 10 Sk ]
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