2 5 JUL 2006 WD 03/068195 PCT/ GB03/ 00594 ORAL DOSAGE FORM FOR CONTROLLED
DRUG RELEASE Field of the invention The invention relates to an oral dosage
form whi ch provides controlled release of 5 an active phar macedtd dBll 2ent
in different body environnents, to a process for preparing such a dosage

f orm and toﬁbmgn&%ﬁ of such a dosage formin medicine. BFé;]g P,q to the

i nvention The use of a coating to control the rate of release of an active
agent has received Ilddasoesiceral ratdvarbnien savd repyedi f f erent devi ces
have been devel oped for such a purpose. For exanple, International Patent
Appl i cation, Publication Nunber WO 01/05430 describes a drug delivery
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coating t hakuchs dobgpe férRical € Mo dse JrBSDl aldobsyeifimiihenchiiciied of the environnment
of use. International patent application, Publication Nunber WO 95/30422
describes a series of controlled-rel ease dosage fornms of azithromycin. In
particul ar, Bapkereundtoxhe isventiinhed a series of dosage forms that reduce the
exposure Of the Fﬁmﬁéoﬁcdaﬁﬂg?tbcéﬁnﬁthetrbleof&le@ﬁ&ﬂfhﬂadtﬁehgﬁlhhﬁ%véﬁ'@ﬂratl ons of
a2|thro Slt%lﬁ Bfé at‘t Iﬁlonan I?iaIY'_(!llﬁg'Q | GVIC sha¥eat% ﬂlgéc:}rel %g ﬁage fOI’I’TB dO

not fea ure eas S ance nmay ocCcur.
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of the anti E‘r)églﬁfy 4&@%%09&% Pvaf%%gneﬁt'[o(}%?é devices that utilise a coating to
re

control the'ra ease of an active agent are discussed in US Patent
Nunber 5, 004, 614. This patent describes a tablet core provided with an

outer coating thmterﬁaﬁoﬁammélﬂapﬂmhﬁm PiRdiestiRMNindet wmﬁmma&eﬁﬁb& afluid. 35
The said outgle. GPALIORATEMRE aplEPALECS LAMLIRLET il SidliRtndl € ©f t her

i nsol ubl e of e environne sol ubl e materi al
i s used?20t hdesedkpdiargrigsof desagasigrms hatapduce thecxpasys of ﬂlﬁﬁwqﬂé‘ﬂ @e?tée g-dbeot
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Such dosage forms do not feature openings through which release of the drug substance

may Occur.

25 US Patent Number 6,099,859 descnibes 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 and is impermeable to the
passage of the drug substance. The semipermeable membrane contains at least one
30  passageway 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 core
provided with an outer coating that is substantially impermeable to environmental fluid.

35  The said outer coating may be prepared from materials that are either insoluble or
soluble in the environmental fluids. Where a soluble material is used, the coating is of
sufficient thickness that the core is not exposed to environmental fluid before the desired
duration of the controlled release of the active agent has passed. Through this



duration of the controlled rel ease of the active agent has passed. Through
this I 2 5 JUL 2006 WO 03A) 6819~ PCT/ GB(13/00.r94 inperneabl e outer
coating, one or nore opening(s) has been created, so as to providejul 2006
environmental fluids with an access route to the core. Therefore, upon

i ngestion ogoated tablet, gastro-intestinal flui r the
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the coating to be erodable or soluble in a pH dependent manner.

Summary of the invention
25 Accordingly, in its broadest aspect the present invention 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 coating with one
or more openings leading to the core, characterised in that the coating is erodable under
predetermined pH conditions.
30
The present invention further provides an oral dosage form comprising,
(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 said core, which coating comprises one or more openings
35  extending substantially completely through said coating but not penetrating said core and
communicating from the environment of use 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



(1i1) an erodable coating around said core, which coating conprises one or
nore openings 35 extending substantially conpletely through said c Eing
but not penetrating said core and comunicating fromthe envi}bdﬂb&ﬂ of use
to said core; characterised in that rel ease of the pharmaceutically active

weak base aqr armaceutically acceptable salt or solv £of fromthe
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and/or solvates thereof.

25 European Patent Application, Publication Number 0 306 228 A1 relates to certain
4 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)amino)ethoxy]benzyl|thiazolidine-2,4-dione
(hereinafter 'Compound A'). International Patent Application, Publication Number WO
30 94/05659 discloses certain salts of Compound A including the maleate sait at Example 1
thereof.

Compound A and pharmaceutically acceptable salis or solvates thereof have
useful pharmaceutical properties. In particular Compound A or a salt or solvate thereof
35 isindicated to be useful for the treatment and/or prophylaxis of diabetes mellitus,
conditions associated with diabetes mellitus and certain complications thereof.



30 94/05659 discloses certain salts of Conpound A including the nal eate salt
at Exanple | thereof. Conpound A and pharmaceutically accept ablf aﬁg?mor
sol vat es thereof have useful pharnaceutical properties. In part'%

Compound A or a salt or solvate thereof 35 is indicated to be useful for
the treat mypg . AREMLEr Prophyl axis of diabetes nellitus, c&qg&éw@pﬁ associ ated
w th di abetes nelll tus and certain conplications thereof UL 2006 WO
03/ 068195 PCT/ GB03/ refe red. har ceutically active weak base for
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pr esent ?ﬁtel Q"WB‘P lovir or a pharnmaceutically acceptable salt

t her eof %Val aciclovir is the L-valine ester of acyclovir and is naned

2- []SZ amdno I1 Gﬂllc?ﬂﬂ‘lb/dﬂb&f&re@ﬂ&nﬁ&eﬁhﬁaﬂﬂaﬁweweﬁgmsbﬂ?éﬁkeﬁlhbﬂpréseﬂtﬁ.l inate. A
preferred salt of this ca ISt ri de_s 10 .known as ¢
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113), European Patent Nunmber EP _ 0 308 Q65 B | (see particularly Exanple

IB), and L.X¥methagdetbdimpligite. of prefemed saltiof Sys copwayndiis the hydgodfosdpiafter apy, 3(3),
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(i rnicorporated herein by reference as though fully set forth); this
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Substant'aléomgm? alfof @i msémrpgfa{eah@remgpefa@ﬁckgmo@faicgfse%mme of

Figures | WO 96 22291. "Sonme syntheses of valaciclovir and its
hydr ochl%or i ptefersed|anhygepus erysteflinecform pf walBcioleyp hydyachlogideyis disgleseRmnpl es 1A/ B and

2A/ B and pa}ﬂ@ﬁm&g% ﬂaﬂéﬁf g%pﬁicaﬁo}(%ﬁ%aﬁbﬂﬁ&lbe? 'W@Q h.?blg :itecﬁ?e%upe used in

the treatnent and/ or suppression O viral ectl a manmal such as a
human, par thygeferandeys though fally sehfoehy, ﬂmmbﬁasremﬂmh@nn Iqm iige@tagpb bp of

viruses, e. r ‘,gﬁp or 2. The
foll ow ng d&sagg)wgﬁn%%%ﬂ\%@ﬂé r%hgc{ oses aggri)de%)ég cu #h
val aci cl oviFigiresdeo Bat W0 2229 Sogievsprhdsesrof yaladdensand its hydrochlondc salt

20  are givenin WO 96/22291, e.g. see 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 infection in a mammal such as a human, particularly a viral infection caused by the
herpes group of viruses, e.g. herpes zoster and/or herpes simplex virus types 1 or 2. The
( following dosage regimes, wherein the doses are calculated as the valaciclovir free base, are
25  given for guidance:
(2) treaiment of episedes of herpes 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) suppression of recurrences of herpes simplex virus types 1 and 2 infections (e.g. genital
herpes):- total daily dose about 250 to 1 g (e.g. 500 mng twice a day) for about one month to
30  ten years, depending on the patient. As disclosed in WO 97/25989 (incorporated herein by d
reference), valaciclovir or a salt thereof can also be used in the suppression of recurrent
genital herpes 1n a humnan at a once daily 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.



(a) treatnent of episodes of herpes sinplex virus types | and 2 infection:-
total daily dose of about | or 2 g admnistered at 500 ng twice a day or I
g twice a day for 5 to 10 days; (b) suppression of recurrences ng(y{E:l

sinmplex virus types 1 and 2 infections (e.g. genital herpes): 1 dally
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( 25 A or a pharmaceutically 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.

30
Detailed 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
pharmaceutically acceptable salt or solvate thereof. Such compounds and

35  pharmaceutically acceptable salts thereof exhibit a marked pH dependent solubility, 1.e.
they are more seluble at around pH 2, associated with regions found in the stomach,



(valaciclovir'). Most suitably, the pharmaceutically acceptable weak base is
Conmpound 25 A or a pharmaceutically acceptable salt or solvate thereof
Bri ef description of the drawings Figure | is a graph of disso]l htubdllhgai nst
time for two formul ati ons of oral dosage formin accordance with this
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The oral dosage formof this invention may be al so be used to adm nister
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di S(t nt egr at, e‘ﬁ 2gﬁ{tlal 'y or wholly, or dissolves, or becones porous, on
contact wi'PHC environnmental fluid so as to aIIowthefdeto contact the
core. Sui tabl y the coating disintegrates partially. Suitably the coating
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coating disintegrates partially. Suitably the coating disintegrates wholly. Suitably 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, or 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

25  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 thereof by eroding in a non-pH dependent manner. However to suit a
30  specific demand, the core may be a material which allows pH dependent erosion or
disintegration of the core to reiease the pharmaceutically active weak base or a
pharmaceutically acceptable salt or solvate thereof from its matrix.

Most suitably, although the pharmaceutically active weak base or a
35 pharmacentically acceptable salt or solvate thereof is more soluble in the stomach than
the intestines, the core is formulated so as to be erodable to substantially the same extent
under both conditions.
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phar nmaceut ically acceptable salt thereof the core having a coating with one
or nore openings_leading to the core, characterised in that the coating is
erodabl e under t HaviP e apmeniatedaha theruse af 4 ¢asgng thaterodsepptent 3d-Sivillsestriche. 15 |t
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solubie in the pH range from 1 to 3 than in the pH range from 4.5 to 8. As the dosage

form Jeaves a low pH environment and then encounters a higher environmental pH, e.g.
moves from the stomach into the intestine, the coating will start to dissolve and erode
away to expose all of the tablet core. Durning coat erosion, the available surface area to
25  release drug is increased. The decrease 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.

30 In applying the concepts of this invention, the pharmaceutically active weak base
or a 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

35  as a 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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devi ce incl ygp . dins EALAGIE NS, fhl RUAME BiSgit® PBOH A0lharosS! BASEmple

lactose and maltose, and cellulose esters, for example methylcellulose,

hydroxypropylmethylcellulose (HPMC) and hydroxypropylcellulose. Suitably, the core
is predominantly hydroxypropylmethylcellulose and lactose. More suitably, the core

25  consists essentially of hydroxypropylmethylcelluiose, 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

30  methods, dry granulation methods or by direct compression. The core may be produced
according to any desired pre-selected 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 intended to
be construed in the manner described in US 5,004,614, Suitably the core is formulated

35 into a bi-convex shape, e.g. having two domed opposite surfaces. In addition, the core
may be produced in a multi-layered (e.g. bi- or tri- layered) form.
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Preferred dosage forms comprise 8 mg of Compound A or a pharmaceutically
acceptable salt or solvate thercof.

The core may be coated with a suitable pH dependent erodable material by any
25  phammaceutically acceptable coating method. Examples include coating methods
( disclosed in US 5,004,614 and film coating, sugar coating, spray coating, dip coating,

) compression coating, electrostatic coating. Typical methods include spraying the 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 coafing is provided to add about 4 to § mg/

30  cm?or 5 - 7 mg cm? of dry polymer around the tablet surface area. Typically this
results in an increase in weight (relative to the core) of from 3 — 10% or 5 - 10 % by
weight. Suitably, the coating has a thickness in the range 0.05 to 0.5 mm.

Materials and their blends suitable for use as a pH-dependent erodable coating
. 35  material in this invention include various polymethacrylate polymers, coprocessed
polyvinylacetate phthalate, cellulose acetate trimellitate, cellulose acetate phthalate,
shellac, hydroxyropylmethylcellulose phthalate polymers and their copolymers.
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When necessary, the erodable coating may be modified by addition of plasticisers
20  oranti-tack agents. Suitable materials for this purpose include waxy materials such as
glycerides, for example glyceryl monostearate.

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

25  on the overall size of the tablet and the desired rate of release. The opening(s) may have
any convenient geometrical shape, but a 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

30  the above mentioned sizes for circular openings, thus in the range of from about 0.19 to
about 50.3 mm?2.

For the purposes of the present invention, the term "opening" is synonymous with
hole, aperture, orifice, passageway, outlet eic.
35
The opening(s) may be formed by methods disclosed in US 5,004,614. Typically
opening(s) may be formed by drilling, for example vsing mechanical drifl bits or laser
beams, or by punches that remove the cut area. The formation of the opening(s) may by

10
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the said opening(s) by the erosion of said erodable core and through erosion of said

20  erodable 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 invention, the opening(s) may comprise 0.25 to 70%, such as 10 — 70% of the

25  total face area.

Alternatively, it may be useful 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 erodes by undercutting

30  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 agent from the core at a rate marginally greater than
35  that of a single opening of the same overall area. However the variability of the release
rate from the two openings is less 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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base o5 a phaWmReStbi<Bhh ¥n@6sRRgR peoviddd, tHelopeRingahfiytHeasemdd éd @ t he
dosage for megtccuﬁr}is thg&ﬁ h the sal ddgﬁen'rgfgés)ﬁﬁ the eroal n of, said
er odabl ¢ EBIIBER A R 05 dhge et o Wlieranoiaces, Sulighly: 5.5 ast fop

pr e- det er hasrted apkhings)aint ionrach opposiigTad0 Buithlly, theeradpiosagrofos) ips edbtatabl y
conpri se Qut. 10 - % of e t ; I of . the. t ahl .. the
upper andﬁ&ﬁ%ﬁswmg%deg/ﬁ%a&ﬁg%%h%% °t Bfe eetfa_v%fgnm{ehog nlgggreoﬁ%h :t]?‘uevent I on,
t he openi captisg. may conprise 0.25 to 70% such as 10 - 70% of the 25 total
face I'a(fea. Alternatively, it my be useful to characterise the rate -

o)

controlling effect of the opening(s) by reference to the area of the
openi ng(s) rel Asapzotegsianfer thetogre materiak ko prcsent gpntapriationatia theroppniag(s)

Bt he e e e AR B e et 't o

to the tofilo thedesag quveqv@eé(f@niaﬁﬁéoéﬁmm' §35. Xheﬁ%fwa@tbqaﬁmmtis t hat
two openi gosvericost 16 abaad codtidgeach primary surface of a biconvex tablet,
rel eafﬁe an active agent fromthe core at a rate marginally greater than 35

t hat a single opening of the sane overall area. However the variability
of the rel easeByndhstrien of tHeabbvweovaisbidsagd thessukfass afch af thewxposadicald,| i ty of

rel ease rgte fromith reesnondi n Lngl e L ng. . Therefor 0t he
preferr ed%g E%lgésl%r’f%tﬁ t %oﬁlgtdﬁ@erfgﬁtveglﬁfrlg%%?&gk %)38@%% F%bb%gﬁﬂ?gﬂgg ;‘oed?t%mpr ovi ded
wi t h two, camparable relbasa ratepyundep diffarerd dotly suvirapmeants, hed ko achievs niole 2006 WO
03/ 06819505%%%&5%&&9{& More preferably, the erodabl e coating

g the core |

surroundin provided with two, or nore than two, openings
exten®® ng substantially conpletely through said coating but not penetrating

said core and PRFBlyIRS HREIAtGH Fatdd Df EHRVdrhRINIRSY fobrhs BE thid Rvemidh £er €.
arranged, for example by routine adjustment of the erodable coating 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

25  be assessed by in vitro testing in solutions of the appropriate pHs. For example, when
comparing dissolution in the stomach and intestine, tests may be carried out inijtially 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 emptying into the intestines of a notional patient in
respectively fasted and fed conditions.

30

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 an oral dosage
form of this invention comprising a pharmaceutically acceptable weak base or a

35 pharmaceutically acceptable salt or solvate thereof to a human or non-human mammal in
need thereof.
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5 Where nore than one opening is provided, the openings may be Iéﬁﬁﬁ;@&yon
the sanme face of the oral dosage form or on different faces.2 , the
oral dosawe oB0és1ws has two openi ngs, one on each opposi ng freaazB@Woisabl y, the
oral dosage formis a tablet having two opposed primary surfaces, each

core mat or al 188 oypee Bbdd SR briSemt SRR oo e BOR KRN 0" o g
it may desieataisnbandjonprophylaxis of dinbeies mollifys, swulitiasassariptedwithidiabetes he cor e,

or to thedosg Ak : ' : ' i8ds adlBisRE: oat may
be a sub-coat Q%Fé%/eréﬁ%a i{a@?ﬁ%&%%ﬁﬁﬁﬂéﬁg@???ﬁ%@ﬁ%saBy aéjﬁaﬁgkr?%nt of the

above var io&desags form g etion copprisng (frxnpopnd e o ¢ Bharmaceyically| ease rates

in thesdi htepeble @AR\OrsoRaRthékof aNdhithansr soahbfaddaniil #ieeddahergbfi n
conpar abl e rel ease rates under different body environnments, and so achi eve

nore constant dosing to a patient. 20 Preferably the dissolution rates of
the oral dosagdsfusedrbersin thhitgm 'phemdcenticatly acceptabtaletbrices cormpopids, by

bponi ng( o HiBbss A b ERAIBNn Ak Bl HiSLTESE, PP ebnall B tomy |
di f f er ent "pharmeesnticallinaseptableselt| embragessveterinagidis aereptablersalin Tnpartienlar,r at i on.
Di ssohgt i QfitdiAd StaniBYeude g&%ﬁlﬁéﬁ%ﬁt@foﬁﬁs of Cgllﬂgg)ﬁﬁ ARfclhde f@5&It 1 Ons of the

o

appropriate pHs, . For exa , conparin sqQlution in the stomach and
i ntesti ne,dech@p@mét}tog@ar{%tmtm Oiiﬁ’g]toi’#ﬁﬁng Internafipna] Paiept AgphicaticBnsfer t o
pH 6. 8 af rablicatidd Witntitr WOBYWE659.as an assuned tine for residence in the
stomach before enptying into the intestines of a notional patient in

respectively fasted and fed conditions. 30 The present invention flirther
provi des a met Buitalile phatmeacevticallienceptablyy sotvatgsringdngs bydratesf di sorders in a
humanjgr non- human manmmal susceptible to treatnent by a pharmaceutically
accept abl e weak_base, which conprises adni nister.i n%gan oral dosage form of

this i nventi on Neoadyerssitoxjceloginalafiests arg wdicaiepd du thanbone meptig Bits.a 35

pharmaceutically acceptable salt or solvate thereof to a human or non-human

mammal in - need A1NGh&Rtond Anduding bt dPRfited to patents and patent applications, cited
in this specification are herein incorporated by reference as if each individual publication
20  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
25 core. These Examples are intended to be by way of illustration rather than limitation of
the present invention, and Compound A is used simply as one example of a weak base
suitable for use with the present invention.

Example 1

30 A core was formed from the following formulation:

Yow/w

Compound A (as maleate salt) 7.1
HPMC 30.0
Lactose 60.9

35 Colloidal silicon dioxide 0.5
Magnesium stearate 1.5

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

13



WO 03/ 068195 PCT/ GB03/00594 In a preferred enbodi nent the present invention
provides a nethod for the treatnment and/or prophylaxis of di a?gtﬁﬁ_ 2006

mel litus, conditions associated with diabetes nellitus and certain
conplications thereof which nmethod conprises adm nistering an oral dosage
form of thiwobindewti on conpri sing Conpound A or a phar nagawtsosalshy 5
acceptabl e salt or solvate thereof, to a human or non-human manmal in need
thereof. As used herein the term "pharnaceutically acceptabl e" enbraces
conmpounds, onposi tions and .ingredients for bath human _and veterinary use.
For exanpl e T@ﬁg}g{e&mws W%ﬁ?mt?&a@@ﬁpebm% g”é“p‘FﬁBF@“@&P‘tl’H et Ao g

vet eri nari | yeightefité@ldge salt. In particular, 10 suitable pharnaceutically
acceptabl e salted forns of Conmpound A include those described in European
Pat ent Nunber 0 306 228 and Internatjonal Patent Application, Publications
Nunber W894/95@syng of fiamatere - Gimmyas dalied tuopel thy ceating abeash ebthg s i ncl ude
hydrates. Phmhiy sadwes sithé aatedab@gicapose tesatfsceaifeheicoth. cated in the above |
mentioned treatnents. All publications, including but not limted to
patents and patent applications, cited in this specification are herein

i ncor por at e®*BPle erence as if each individual publication 20 were

speci fi cal | A andwasnfdinvdddioal thy fallodingadbmthidtonbe i ncor porated by reference
herein ag though fully set forth. Jpythe follow ng Exanples, tablet cores
were formed by conventional neans b m xi ng together the active ingredients
with exci pi &pfpoudt Bsmsleatesaly to fy7drmthe tablet 25 core. These Exanpl es
are intendedPMCbe by way of illustpation rather than limtation of the
present invei_PLti)%n, and Conpound A i-ggqused sinply as one exanpl e of a weak
base suitable for use with the present invention. Exanple 1 30 A core was
formed fromGoHeidglsilicoRdiagds or nul ati 87: O OvWw Conpound A (as nal eate salt)
7.1 BPM3530 Mhgnéshoi steeat6é0. 9 35 Col 16i dal silicon dioxide 0.5 Magnesium
stearatc 1.5 by conpression to form7 mn nornmal concave tablets of 150 ny.

13
by compression to form 7 mm normal concave tablets of 150 mg.

The tablet cores were coated with a polymethacrylate resin soluble at pH 5.5 to a total
20  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.

25  Due to the larger openings 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.

30

35
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2 5 JUL 2006 W 03/068M PCT/ GB03/ 00594 The tablet cores were coated wth a
pol ynet hacryl ate resin soluble at pH 5.5 to a total weight of 160 m% 5 An
opening of dianeter 3.0 mMmwas drilled through the coating in ea UL he
two primary surfaces of the coated cores to expose the surface of the core.
Exanpl e 2 Aygs@esieds formed fromthe fol l-ow ng fornul ati paigedsbedfV W
Compound A (as maleate salt.) 7.1 BpMC 20.0 Lactose 70.9 Colloidal silicon
di oxide 0.5 ium stearate 1.5 by conpression to form 7 nm nornal
concave tablré%%oly%gﬂ?%gérrg. The tabl et cores were coated with a

pol ymet hacryl ate resin soluble at pH 5.5 to a total 20 weight of 160 ng. An
openi ng of di arrEftF@nFua 31 &omrli]ﬁs\iﬂﬁtidﬂl’rhtbd Eﬂﬂl&lfdrﬁm@hioﬁdlﬁ&%plieﬂg?ﬂdﬁ ea;:h ﬁf t he
two primary_surfacas of - e r e e of the core.
25 Due to the _ma%agé’ﬁsl()' Ié”r‘l%' ﬁgrg&ge%gﬂﬁ%\ﬁgraﬁ%ﬁi}%ug%ﬁ%%nﬁs,mﬁqzﬁ{&o@gge_forms of
Exanpl e' -3  Tesifiinise indbe fed Slemaeh bafesp emplyingfinteieguigritiess Bre mpdium Hrivd pH 6. 8.
3ﬁ 35d;4 2I issdldtio R0 Gs inmalf 1y\&V\quf86usBQU@D&fl _ 38&5%914:1:13@5 Q{dﬂ)ﬂﬁﬁhlgﬂ&cﬁdfi gure |
shows di sso n rate . for at i ons Exg : tarting
at pH 1.5 vvilfli'&k'gt? rans er??{%’%ﬁnéﬁﬁlﬁcef ‘ﬂmﬁ%ﬁlrlté, g@l gﬂ?lunggﬁer%’ a'elﬁms for 5
resi dence i nopHeb-§ exths edditienrfpeeonssodivin dpderyl pulfats and an pgieeustsoliien ofThe medi um
fﬁlr thijs dij@ﬁiﬁhuicb@t:a ai@&ts(ﬂyargkﬁhéthﬁjdn%muﬁﬂ' u@@usnﬁsl@hmhﬁe tlfjbpr-E odihum ]
chl ori de, an rochlaoric acid, H Lo mmnec t H nd in the stonac
anvi ronmiir bR, B onBUS ety T leiechs, BE LGNS 1 10D O

aqueous sodi Whstensighy sampdele f.e ouerJAY relqasq i rsbigyeds afteraben Sdpurs fgdhaum acet at e
and tri s(hydogxyamnly Examploy) i 0 Boué foe the4orfilkiidn bOEXnEIC1. t D@rinpHhat

( period, the rate of release is substantially uniform at both pHs, for both formulations.

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

20

25

30

35
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10 found in the intestine. Figure | shows that wth an erodable coat, the
release is substantially conplete i.e. over 90% rel ease is achl fﬁﬂ[ﬂmﬁer
about 8 hours for the fornulation of Exanple 2, and 12 hours for
formul ati on of Exanple 1. During that period, the rate of release is
substantially uniformat both pHs, for both fornulations. Testing in the
sanme sol uClams Wi th transfer at 2 hours to mimc gastric enptying 15 in the
fasted condition, gave simlar results, 20 25 30 35 1525 J UL dains
1. An oral dosage formconprising, (i) an erodable core, which core
conprises a pharmaceutically active weak base or a pharnmaceutically
acceptabl ¢ ggi&ﬂp&mg &l fam&ohipeiRRf . and (i) an erodable coating around said

core, whigch coa es Oneé or nore openings extendjng substantially
conpl et el ) arrarasae %%rw%ﬁﬁspwgomﬂﬂsm p@@ﬁé@%ﬁﬁ?vgact@am 8% Arid

conmmuni caphaﬂQaéduﬁaaltmcepwme@mmlme thefeof,indai d core; char acterised in

t hat reIe dFl harmaceCL (g r¥ ﬁ\b Qe weak base harmaceutlcally
accept abI §3Ief° 3P eSO WOPRLIALEOTF YR [ H"gsczgﬁ"émlsgsr?ﬂeo%d'ﬁ t hr ough t he
sai d openopegire}s cktgnding sebstaitiaHy odmplaiely twowhiszel aatieg buichdt ipeneigptingr osi on  of
sai d erodgh @rggﬂﬁbé}gmﬂﬂgﬁﬁnéfr \Aﬁ‘iﬁ%@ﬁm&ﬁ%np @9@9&&&9&% 2. An oral dosage

form accor the ero e coating” erodes at pH >
4.5. 3. A@hamcéﬁrls%ga@ét relsnsn efctho pharmgeeusicellnagiive weak bagd @ t he er odabl e

coating ﬁl{a@lﬂﬁéeuheal c@é’ﬂaﬁl@@ﬂ?of SRt therdo® fidm 1ﬂe d6¥hgR feim eagege form
accordi ng i.ch the er odabl.e co des in the pH range
froms tothw ?ﬁﬁ“ PP;ﬁm ethe gragios 6?161@%1 %‘i‘/a‘b{ @Eé@hr?éoséq'nal m in
whi ch t heoﬂiaﬁtk&bdla&ﬂe Entihp hgderairedeRiminsd pHI cvadigéidns.r om pol ynet hacryl ate

pol ymers, coprocessed polyvinylacetate phthalate, cellul ose acetate

trimellitate, cellul ose acetate phthal ate, shell ac,
hydr oxyr oyl - nAh loydl cdekdgeIfose aglotrding &t daipol yinevisclathd etddable coapnd yner s, and

bl'ends thgrgQfa pt > 4.5,

3. An oral dosage form according to claim 2, in which the erodable coating
erodes in the pH range from 4.5 to 8.

4, An oral dosage form according to claim 3, in which the erodable coating
erodes in the pH range from 5 to 7.

5. An oral dosage form according to any preceding claim, in which the erodable
coating material is selected from polymethacrylate polymers, coprocessed
polyvinylacetate phthalate, cellulose acetate trimellitate, cellulose acetate phthalate,
shellac, hydroxyropyl-methylcellulose phthalate polymers and their copolymers, and
blends thereof.

6. An oral dosage form according to any preceding claim, wherein the erodable
coating comprises plasticizers or anti-tack agents.

7. 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.

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

16



6. An oral dosage form according to any preceding claim wherei n the

erodabl e coating conprises plasticizers or anti-tack agents. é—\g ﬁl 2hﬁ
dosage form according to any preceding claim in which the erodab (]: [h ng
has a thickness in the range 0.05 to 0.5 mm 8. An oral dosage form
according to any preceding claim in which the opening(s) sizes are in the

range 0.59nmm tmnsrdmbsa’gé f@rmdackididir®fclaith 8,An whieH thd opagagkpsimesace 0y di ng to
claim8,d£r]4 ch thﬁla%%' ng(s) sizes are 1, 2, 4 or 8 ns in diameter. 10.
gs

An or al I(§lrsrﬁlaccor ing to any preceding claim in which the

opening(s) in the erodabl e coating conprise about 10 to 70 % of the total
face areaj@f Aﬂ%raq'a mﬁa%@fw %co%ré%wlﬁécegﬁ%é}ﬂzﬁ nf, f WhRGRE ding to any

precedi ng cl ai m e .ero coatin ses two opem ngs. 12.
An or al d@iseagv@srém eé&dﬁb&ﬁ %)@tlflg)cwaﬁlsﬁabouw{%ﬁogaon%t%@woﬁ%al fars et ormis a
t abl et haphe@@sdpedord.i Mary opposed surfaces, each surface having one opening
through the coating. 13. An oral dosage form according to any preceding
claim in which the erodable core is in a nulti-layered form 14. An oral
dosage f otm acAnoehl dgsdge ferlnaadcoiding toanwhrededingeldmy datvhhdhe erodsbla  bi | ayer.

15. An or&atlgg?&gsﬁ%&grt‘%% ¢k "ng to any preceding claim in which the core
y

is predomna ydroxypropyl met hyl cellul ose and | actose. 16. An oral
dosage according to any preceding claim which conprises a seal coating.

17. An orgd dogage tieg %ﬁ?&é@o&ﬁnﬁ&;&éﬁi W\J}?brmh@hé’\&'aﬂi'ostag@fo?ﬁﬁk acoating is
a sub- coalt)]ﬁto t he erodabl e coat| n% . An gral, dosage formaccording to

any pr ece@blishhaving o primay; QPRosadesu 6?Fér‘i’?&13éﬁ’c ?‘i?é}al"b‘lga%’@é’@%ﬂﬁgémﬁkék base is
sel ected fheepatinge Prinmary Conpounds of the invention or a pharmaceutically
acceptabl e salt or solvate thereof. 19. An oral dosage form according to
claim18, in which the pharmaceutically acceptable weak base is

5- [ 4- [ 2- (1. met Aylordiidoge fymi dodoyding ojratprecediripaniaiy, it whichahé eodsble, 4- di one
or a phar pRe Yk L Rl YaREEERIAD! ©

14.  An oral dosage form according to claim 13, in which the erodable core is a
bilayer.

15.  Anoral dosage form according to any preceding claim, in which the core is
predominantly hydroxypropylmethyl cellulose and lactose.

16.  Anoral dosage according to any preceding claim, which comprises a seal
coating.

17.  An oral dosage form according to claim 16, in which the seal coating is a sub-
coat to the erodable coating.

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

19.  Anoral dosage form according to claim 18, in which the pharmaceutically
acceptable weak base is 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione or a pharmaceutically acceptable

salt or solvate thereof.
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salt or solvate thereof. 17 2 5 jut 20. An oral dosage formaccording to
claim19, which conprises 2 to 12 ng of 5 7006
[4-]2-(N-net hyl -N-(2-pyridyl)am no) et hoxy] benzyl |t hi azol i di ne- 2, 41dr% 4)”“73 or a
pharmaceutically acceptable salt or solvate thereof or a pharmaceutically
acceptabl e salt or solvate thereof 21. An oral dosage form according to
claim 19 20. clAh ma:tﬂosaghe‘omi Bccordidg folgibk 19, which compnses2t0 12 mg of 5-

nmet hyl - N- Z t oI | | S present as
The i el GG rEA ST AR AR DB Re e T4 BdetR B° PL oo cn
t he phar nmaeruaqeuacalgy acacmelﬁ@a&ltermé@ke tharef.i s val aC| cI ovi r 23 "An oral

dosage fo }Zﬁﬁﬁ core conprises 7.1% w w of
5-14-[ 2- (‘IIS\III-H th ?é@uﬂ?alh%/c%@hlf]béa&%% %Iﬁ&o@yl}eggnzyl]thl azol i di ne- 2, 4-di one

rr;al eate salt, 30.0% w w of HPMC, 60.9% of | actose, 0.5% w w col | oi dal
silicon g oxigdg ofmdogagé%mi Wecobdin@an@sinling 6t @anaL®. whidein A[4onaiN-dosage form

IR N el N Mwﬁ?ﬁ?@%%&%@ﬂwpﬁesa%ﬁnm@ €5 4 di one

mal eat e smhbleate281t.0% w w of HPMC, 70.9% of | actose, 0.5% w w col | oi dal
silicon dioxide and 1.5% w w of magnesi um stearate. 25. A process for the
preparation of an oral dosage formaccording to claiml, which process
conpri ses22.( a) Aposbdesagg fam eccording to clainl B, e wihich tho pharowceutisalie core wi t h

a materi a&cc%tﬁlﬁ]e@ezﬂ(bgspegg(}ﬁiﬁaao%ﬁ()dab' lity; and (c) creating one or nore
openings in the coating, said opening(s) extending substantially conpletely

t hrough said coating but not penetrating said core and comrunicating from
t he envi rmMenAn ofal ds€agk FomRhetobdifi€to I&im 1, in which the core comprises 7.1%

w/w of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione
maleate salt, 30.0% w/w of HPMC, 60.9% of lactose, 0.5% w/w colloidal silicon
dioxide and 1.5% w/w of magnesium stearate.

24.  Anoral dosage form according to claim 1, in which the core comprises 7.1%
w/w of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione
maleate salt, 20.0% w/w of HPMC, 70.9% of lactose, 0.5% w/w colloidal silicon
dioxide and 1.5% w/w of magnesium stearate.

25. A process for the preparation of an oral dosage form according to claim 1,
which process comprises:

(a) 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
substantially completely through said coating but not penetrating said core and
communicating from the environment of use to said core.
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