WO 2005/044240 PCT/US2004/032775 STABLE LANSOPRAZOLE
FORMULATION FIELD OF THE INVENTION The present invention
relates to a novel stable formulation for lansoprazole, and 5 methods of
WO HiEgHratBn and administration thereof, and in particular, for B&St4{004/032775
formulation of lansoprazole which is suitable for oral administration and
which is efficient to manufacture. BACKGROUND OF THE INVENTION
10 Omeprazole, Pantoprazole, Lansoptnzole and other derivatives of
benzhnidazole, which are active proton pump inhibitors and used
conventionally for decreasing gastric secretion are known to be
susceptible to degradation and.transformation. i [ ia.
Lansoprazole, 2-[ [%WW%%%%%WM
methylisulfinyl) beazimidazote,. Lansoprazole is described for example in

U:PeteptiNesnd-BrR3838, and 15 4,689,333 and European Patent No.
174726, Another popular enzémidaque (g?r'%vativis ,Onfleﬁrazole,
5-meth )gygﬁi(sﬁﬁt )’%é%%)%? ates to 4 novel stable formulation for lansoprazole, and

5 Suibidvel presarpioicing Bidalsyaian thepbpiHnddn eriicden e issaide fioseutation
atlaaRSRHBRGR Y RSAN R aihiRdatnand whikaneamaalant No.

1244‘135&‘? well as in numerous other patents and published patent
a%%qlc‘é‘flons. 20 The susceptibility of these active proton pump inhibitor
substances to degradation and transformation in sold media increases
e ditfig EngreEphanmaceutical form designed for oral
adminiggration. if the active sybstance comes,intq contact with the,

10 stomac m‘%ﬁ%@%ﬁ%\fﬁ%’ﬁ@%% méz&]c i%mrine%ﬁ?neﬁ‘ﬁesgsg}ﬁéﬁnca dazole,
subisheie adivRopsiine prpp drfikitory prskuspbeoa vsaHonln S fersnBy RewE
preteséadbpibvaviNg SiRkRERaDdadtidagollid 2o passaten thratdhdhe

idic enviro of.the ch. Th ijty of been
S ATl S o TR oo,
Jhazdifsenite rbrispiarls oisscribubioorARBlRdS RGeS 4t 98, and
15 hatBlifesphie EutbpnanlQuirusey #1280 environment with pH values below

g-ood Q;ggtﬁép@&fn%HM&M@@H@&QL%&&J}M%M&%@@%
3,S—dimzth’yi~2-pyxidiny1)memyl)sulfmy1}1H—benzimid&zole, is disclosed and described in

European Patent No, 5129 and Buropean Patent No. 124495, as well as in numerous other

patents and published patent applications.

20 The susceptibility of these active proton pump isthibitor substances to degradation
and transformation in acid media increases fhe difficulty of preparing a pharmaceutical form
designed for oral administration, ¥f the active substance comes into contact with the stomach
content, which is s highly acidic medium, these chemical substances becoms degraded,
Thus, these benzimidazoles should be protected both duwring storage and during thelr

25 passage through the acidic cnvironment of the stomach.

The swbility of Omeprazole has been extensively sindied (see for example A.
Pilbrant and C. Cederberg, Scan. J. Gastroenserol, 26: 113-120, 1985). Omeprazole
degrades with 2 half-life of less than 10 mibntes in an covironment with pH values below
4.0. At pH 6.5, the balf life of Omeprazole is 18 hours and at pH 11 about 300 days,

30 Thersfore, the environment of Omeprazole should be kept at a sufficiently high pH value in
order to-maintain the stability of the comporznd, in s formulatidn which is suitable as a
sroduct for oral administration, for example by locating Omeprazole within a core which
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30 Therefore, the environment of Omeprazole should be kept at a
sufficiently high pH value in order to maintain the stability of the
compound, in a formulation which is suitable as a product for oral

wo ttion, for example by locating Omeprazole within aféot& WiRd32775
WO 2005/044240 PCT/US2004/032775 also contains alkaline
constituents. This leads to an alkaline reaction aimed at improving
stability of the active substance during manufacture thereof and during
storage of the pharmaceutical formulation. In addition, such a formulation
must protect Omeprazole from the acidic s environment of the stomach,

since if Ome razole is given orally without any protective coating, it will
dedifRTR! m&l%ﬁlﬁ?é%%ﬁ%ﬁ‘%m@aﬁ%%mwwg
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co u@mm@ﬁnor another benzimidazole, with an enteric coating

Iayer Ho 2, this arent solution to the instability of Omeprazole
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coating |Ma%ﬂ%&3ﬁh§eﬂ§s@lﬂ@ﬁ9ﬁé%&%ﬁdﬂm% sage dueliabdhe
stomacp whlle tt}g %F‘i layer otec the enterlc coat ng layer,

Bfrom reacting: hega?lve ﬁ% ST RERE & ARG O A B ith the
Théenksaielegpbnh @mba@swmbmmm@ tiegadeyidesfbrviou katibne further
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example BT Applcarion, No, WO R71258 L diecloses Acomposition.
adapted for oral a mlnlst ation Con alnlngrﬁb meprazo 2
spévircahius adtha ﬁ%}ﬁ@%ﬂﬁaﬁ%rréaammﬁmmr mmadhezhe
15COMPOfiinR: iy ¢f PaEe GAHPNGS Gulﬂhﬂ.m Hﬁlﬁ&&@sﬂﬂﬁﬁf@%ﬂﬁmm the
T T T T pe—
which  The b ground art describes other atrempts to prowde fonnulannns which are
suitable for oral administration of acid-labile substances. For example, PCT Application
No. WO 97/12581 discloses a composition adapted for oral administration containing
26 . Omeprazole which specifically does not include alkaline-reacting compounds. Instead, the
composition features s core composed of a nucleus and Omeprazols compressed together,
an intermediate layer and an enteric layer.

Ewropean Patent No, 519,144 discloses a formulation for Omeprazole, which
features & neutral (sugar) core. Omeprazole is sprayed onto the sugar cors, sfier which an

25 imermedinste coating layer and an emteric coating layer are sprayed onto the core.
Omeprazole is contained in 2 mixtuge which features an alkaline reacting substance.

French Application No. 2,692,146 discloses stable compositions of microgranules of
gastro-protecied Omeprazole. The composition features a center of Omeprazole diluted in
mannitol. This center is coated with an intermediate Yayer featuring mannitol. An enteric

30 coating is then added over this intermediate layer, PCT Application No. WO 97/12581
-~ discloses a forinlafion in which an intermediate }aygr between the core and ap cateric
coating contains silichun dioxide.
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features a neutral (sugar) core. Omeprazole is sprayed onto the sugar
core, after which an 25 intermediate coating layer and an enteric coating
layer are sprayed onto the core. Omeprazole is contained in a mixture
which features an alkaline reacting substance. French Application No.
2,692,146 discloses stable compositions of microgranules of
gastro-protected Omeprazole. The composition features a center of
Orneprazolee diluted in mannitol. This center is coated with an
intermediate layer featuring ruannitol. An enteric 3o coating is then added
over this intermediate layer. PCT Application No. WO 971125%1 -

flisgleqes oiaiiedihieh an intermediate layer between the core and
an enjeric coating, contains silicium dioxide. 2 SUMMARY OF THE

INVE %ﬁé‘ﬁ?& FORRIACAT o B Rst tdaEReHe g SEPSPTAIRI S
ifiglulien sophawate fvehivhe imsindesichsabsiratitfeaturkkpian seprazaie base

Attt anatialing agenl And.a s4hcoating layer that does include an
aIkaIin&Sgen.ﬁ%The formu&altion disclosed herein contains lansoprazole,

preferably in the S TG BHAS SIS B  PREFOFMUREBH prafbedbry of
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(oermhanithont ey alkaling RaRaL aubsoAlng Iaeconiaiing. alkaline

ﬁ%?ng;‘a‘nd_an enteric coating layer. Hereinaftef, the term “alkaline agerﬁ
AINCIIG &8 Rhy H AteTI RS Epable of 10 providing a pH value of at
least Bhrsinaig.vihe teprdsipiraiopenill maletesprefenablynhivibiabt 10 boubic. of
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’ in the stabili lansoprazole during storage and at the same time
- %?8&%' fhie p%ﬁ%ﬁ%ﬁ%ﬁr}ﬁ%\{ %"&E%?rough the acidic environment of the

stomath¢ rdratfeaeidieravirsnnentiof theistoride gauses dupagtialage
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Subsiiate can optionally have several different structures. | of example,
the St strite’is optional) AN RS B EBrSlHifg fan S8piaone: exchange to
ofPrefethbljhinthierbasé forrmtilut without any al aline agent, in which the
core ig: pelieiabeartbaidanial R e¥amBI8 e thQructures. For exampie, the
subsirate is optionally ag active core contzining lansoprazols (prefersbly in the base form)
but withowt any alkaline agent, in which the core is a peliet, bead or tablet for example, The
active core can be prepared by any conventional method knows in the axt, inclading but not
Hmited 1o, peliets prepare& By spheronisation, tablets prepared by granuiation and
compression, es well s any other methods. .

The substrate may also optionaliy comprise an insrt core, such as 2 non pareil sead
for example, which is conted with an active Iayer comprising lansoprazole (preferably in the
base form), again without any alkeline agent, The size of the inert core may vary, but
preferably lkes in the range of from about 80 imicrons 1o about 1000 microns, but pfeferah}y
iies in'the range of from abowt 300 to about 1000 microns.

OptionaBy and more preferably, the substreis frther comprises a celiulosic poiymsr,
including but not limited to, HPMO (nydroxypropyl msthjiceliui oss), HPC ¢hydroxypropyl
celiniose), methylceliulose, carboxymethyleeliuloss and polyvinyioyrrolidone. HPMC is
optionally and preferably Methocs] (HPMC ES, which is the grads, relating to the viseosity
of HPMC, in this case 2 low grads; the marerial is HPMC 2010, which is the substitation
type (in this case high substitution). The designation *2910" provides ths followiny

-
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active core can be prepared by any conventional method known in the tnt,
including but not 20 limited to, pellets prepared by spberorusation, tablets
wopmpanethby granulation and compression, as well as any otheretheds:77s

. The substrate may also optionally comprise an inert core, such as a non
pareil seed for example, which is coated with an active layer comprising
lansoprazole (preferably in the base form), again without any alkaline
agent. The size of the inert core may vary, but 25 preferably lies in the
range of front about 8D microns to about 1000 microns, but preferably

lies in the range of from about 300 to about 1000 microns. Optionally and

morﬁ@ﬁﬁtﬁﬁatabfﬁmq gignstrate, RIher Ho ppRsase 9@'&1‘@%@@&%&& .
|ncIu but n to H drozypropyl celluiose HPC
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per‘(&‘jlerst(fa;ée content orthe. hyargxf}%ropoxy %%%ﬁ&%@)%%ﬂm
caltayrtedsp ilers aupnbidosemeonsiyd @019 may@érmua@mu% B& highly
;gsubﬁﬁmua@mnpanson with two other HPMC 5 polymer varlants related

to the substituti e 208 an d 906) HPMC 2910Q.is ) imiting
example of a shc%g %Eeﬁna fefa w‘ﬁ mgff of t?c%actﬁi/c ‘82 pu? ié’c?’! ftriom
DoRFeiHEH At IRI SESPISERE o 6PEsHL e%'ﬁtvéﬁwmjum)prp\ ebtimmawm
andm&&ﬁe«a@w@ﬂmﬁyﬁstrme ftmher comprlses a surfactant such as

polysorba}%e §Qg 810!21‘3 odltl#pm 1495‘%%@0 e Flllegs %rg %‘e“‘ &S aﬂ}I’f

monohydrate or an er gra CfOSG may 0 tiona use

5the BERG PAtE f@&t@ﬁé@&ﬁ wenoLiimet BrFesIRsHEsTe AfradysEnetally and
prefasaibiasomealyinoisel ventptaalieaimpikitiEe istiaeid basral, such ag
- preﬁ%ﬁ%r%x@%’tg%f'ﬁtaéﬁ’é&gget@%ggt&ﬁ,\gﬂg&&% W&tﬁa}m‘t& Exampies of

such basie inorganic salts of magnesiom include, but are not limited to, heavy magnesium

w

carbonate, magnesinm carbonate, magnesivm oxids, megnesium hydroxide, magnesium
20 metasilicats aluminate, magnesium silicare aluminate, magnesium silicate, magnesium
aluminate, synthetic hydrotaleite [MgeAl(O)16-COs-4550] and aluminum megnesium
hydroxide {Z.SMgO-Algﬁg-xE\izﬁ}. Examples of such basic norgame salts of calciom
include, but are not Timited s, precipitaied calcium carbonate and calehum hydroxide.
The subeoating layer preferably includes any suitable cellulosic polymer, including
25 but not Jimited o, HPMC (hydroxypropy! methyleeliuloss), HPC {hyt‘imxypmp}rl cellnioge),
methylcsliuloss, carboxymethylcetulose and polyvinyipyrrolidone, HPMC is optionally
and preferably Methocel es previously described.
Also optionally and more prefemtﬂy, the subcoating layer further comprises 2
surfactant such as polysarbats §0 (Twean 80) or sodinm lauryl sulfate, Fiiiers such lactosc
30 monohydrate, or any other grade of lactose, may optionally be used.
The enteric coating matcrial optionally and preferably includes an enteric material
selected from the group consisting of hydroxypropyl methylcelivlose phthalate,
4



The alkaline agent of the subcoating layer optionally and preferably
includes any 15 organic basic salt, including but not limited to sodium
stearate. Alternatively or additionally, the alkaline agent may optionally
comprise an inorganic basic salt, such as basic inorganic salts«of; v s cvvamaz:
magnesium or calcium, or sodium hydrogen carbonate. Example.-, of
such basic inorganic salts of magnesium include, but are not limited to,
heavy magnesium carbonate, magnesium carbonate, magnesium oxide,
magnesium hydroxide, magnesium 20 metasilicate aluminate, magnesium
silicate aluminate, magnesium silicate, magnesium aluniinate,
synthetichydrotalcite [Mg6A1z(OH)i6C03.4H20] and aluminum
magFesRIRYhpekiaeiiosSionte Mttt Oy viEarplepbislach tdisiose
inarganighsalis of-nalais aaemswﬁmmaﬁeimt&m%@ é@mﬁﬁe@{ 'K%E‘:‘Qacry;ata
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opg&pgﬂy&m%&h enterlc coating material optionally and preferably
includes ah enteric material selected from the group consisting of

0 hydroxyFropiF i ethiERatei smin alsecngonadlyilprviemeidan, such as talc or
hydeaieppiiopid-nethyeeinese ﬁﬁ@xlﬁ&t@kﬁkéfﬁﬁljﬂﬁiﬁmﬁﬁ bainy ReAIRs, an aqueous
h | e etate alate, cellulose acetate trimelli as
p Ea%ﬁt&ﬂ?% w&% raé‘ﬁe?ﬁﬁ/ﬂfﬂﬂ h q ilaFe me{ﬁ%)aci % P?ﬁ%g?g or

polymethaerylic acid m aetoaer cry ie acid 8
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1s meBAEtYRI)A L quder 4 A 80:38 B0l el rylc aci
ethylacrylate), 1:1, powder an rag L1 Y acr Ic aC|d
methylaclﬁ tate 1”iigdfsbré}§f’8ﬁ3t ﬁ*ﬁ‘é %ﬁ’ﬁé’f’llﬁ“b@)éﬁﬁ@ ‘a‘f@ﬁ%’?‘BF"fﬁ@f ansoprazole

compesitionicouldoptionally inclide:rathe substrate comprising lansoprazole or a
pharmaceutically suitable salt thereof; (b} a subcoating layer for coating the substrate. the
subcoating layer comprising an alkaline agent; and (¢) an enteric coating material lavered
over the subcoating laver; wherein the substrate is characterized in that the substrate does not

“include an alkaline agent.

According to a second aspect, there is provided the use of a stable composition for
lansoprazole comprising: (a) a substrate, said substrate comprising lansoprazole or &
pharmaceutically suitable salt thereof; (b} a subcoating layer for coating said
substrate, said subcoating layer consisting essentially of an alkaline agent, a
cellulosic polymer, a filler, a surfactant and a solvent; and (c) an enteric coating
material layered over said subcoating layer in the manufacture a medicament for oral
administration,

30 According to a third aspect, there is provided the use of a stable composition

for lansoprazole comprising: (a) a substrate, said substrate comprising lansoprazole

or a pharmaceutically suitable salt thereof; (b) a subcoating layer for coating said
5



plasticizer. Preferably, the plasticizer is selected from the group consisting
of a citric acid ester and a phthalie acid ester, 10 The enterie coating
material could also optionally include a glidant, such as talc or titanium
dioxide; and a solvent or a mixture thereof; including but not limited to, an
aqueous solvent such as water, or an organic solvent such as isopropyl
alcohol or other alcohols, or acetone. Mixtures of aqueous and organic
solvents Preferably include at least one polar organic solvent such as
isopropyl alcohol for example. The emetic coating material could 15 also
optionally include a surfactant such as Tween 80 or sodium lauryl sulfate.

Accarding to.a. EES{;[a%S@ ct, there is, provided a stable composition for
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characterized in that said substrate does not include an alkaline agent, in
the manufacture of a medicament for oral administration. Optionally,
lansoorazole comprises lansoprazole base. Preferably, the substrate
featnret: (i) a neutral core; and (i) an active coating containing
iansoprazoie, the active coating being layered over the neutral core such
that the composition is in a form of apellet, Optionatlly, the ueutral core
comprises a non pareil, Optionally and preferably, the non-pareii h ms a
rangy in a size of from about 300 to about 1000 microns. Preferably, the
active coat g m elual_s at least oue eVliulosic polymer. More preferably,
the at least one polymer is =i=f --d from the group consisting of
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Op e active coating further comprises an aqueous Ettefits
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MC), etBFRERbb e stk bxyoropytics! lulbee (AMGEY.5R MM by,

thexent=ie Bietarabin haeuRCRAURG. Y saRLSES at least one
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mEREHERPIFERRReS dttensivirorsmtepicrigkislseleates famaiae, ANy

consistingialhydroneropvhbmaiiviceliviose acelale sucein atepcﬁyn}’a‘é'@é’r'w,
acid methy! methacrylate and polymethacrylic acid sthyl methacrviate,

Preferably, the erteric coating materia? further compriszes & plasticizer, Mors
preferably, the plasticizer in selested from the group consisting of 2 cimwic acid asterand 2
phthaiic acid ester. '

Optionslty and alt::mative}y, the substrate i5 mn active core for contining
lansoprazole. Alst optionally, the active core is seisered from the Eroup consisting of 8

=4 r= Rl
peliet, 2 bead and 2 tablat,
According to one embodiment, there is provided a stable composition for

lansoprazole. the composition comprising: {a) a substrate, the substrate comprising

lansoprazoie or a pharmaceutically suitable salt thereof; (b) 2 subcoating Javer for co ating the

substrate. the subcoating layer consmtmg essentially of an alkaline agent. a cellulosic

poivmer, a filler. a surfactant and 2 solvent: and (¢) an enteric coating material layvered over

the subcoating laver,
According to another embodiment. there is provided a method for
administering a therapeutically effective amount of lansoprazole 1o a subiect
 comprising: administering orally to the subject a stable composition for lansoprazele
comprising: (a) & subsuate, the substrats comprising lagsoprazole or g Dharmaceutically
snitabie salc thereof; @) 2 subeoafing layer for coating the substrate, the subeoating layer
6
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and a solvent and &3} ARE}

acetate phthaiatc, cellulose acetate phthalate, cellulose acetate
trimeilitate, poiymethacryiie is acid methyl methaeryiate and
poiymethaerylic acid ethyl metbacrylate. Preferably, the enteric coating
material further eompdses a plasticizer. More preferably, the plasticizer is
selected from the group consisting of a citric acid ester and a phthalic
acid ester. Optionally and alternatively, the substrate is an active cure for
containing 20 lansoprazole. Also optionally, the active core is selected
from the group consisting of a pellet, a bead and a tablet According to
one embodiment, there is provided a stable composition for lansoprazole,
the composition comprising: (a) a substrate, the substrate comprising

|latosisraz etesiatypiiamaasintinaty suimblaisatieraafi) asyhcaating
Iag@‘r&tgag@@gqu g@&%ﬁgggﬁgﬂaﬁrh%{suegc&%y&g Ia(}/er consisting

essentially of an alkaline aﬂfnt a cellulosic polymer, Y surfactant

ent BHETEest R P dBsriaid ayerdadovencth! for
séBEGaiieiaverokgoordiy teranoibenemhodiment,there is Proyided a
eihosiel AR S DRI LS §ff%.%~zvoes££9?o£ﬁ§,%w

lansoprazale to a subject 30 compfiSin ministering ora

sﬁ%‘]‘ﬂ’&sﬁ%{aﬁe“@&mﬁo&ﬁdﬁ%ﬁ%ﬁ@@ﬁ%@mm@ngmm@mte

theisblostlatecoinplisingdansgpiasale afamfgha&ma@@km@@lmb%gb] §a|t

thergefikb h:8uRE0Rlng L@M‘%J;) QLG %ggng {he %%PS%E‘%EG the suhc i
alk
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fiBFra SER R CR ta‘sﬁﬂfé‘ﬁ%“&ﬂd’(é&%ﬁhémeﬁ%%é@ﬁﬁgt inclteiad alkaline
|zagewed over the. subcoating layer. According to yet another embodiment,
there is providedaometiod dord acminisiering adherapeuticallyiefiective
agngg hflansoprazaie to a subject 5 tising: administerin orgll to
ib ect a sta'% 31L(:oqh%(f)}cr)silit]roh(J for |8%§‘8p@r%2% e%ézg?ﬁ BSIAg Tay R fofs
s%éffﬁ% hiféisubstrate comprising iansoprazole or a pharmaceutically
sultable:saltiheranfslola4Be0AR/AYRRIRN FORUN s SDsials, e

subcoating laye
may opuonally Ier to one of its single enannomars or an alkafins salt of lansopravele or

one of its single enantiomers.

DESCRIPTION OF THE PREFERRED EMIBODIMENTS

The formulation of the present imvention contains tansoprazole, prefersbly in 'ths
form of lansoprazole base. The formulation - preferably featurss a substrate comprisieg
isnsoprazole (preferably in the base form), without any alkaline agent; 2 subcoating layer
contaiping alkaline agent; and an enteric coating layer. _

As shovwn by the in viro dats given below, the formulation of the present invension
bas been shown 1o be particulasly effective For the oral aﬁminist:a&ion of lansoprazale, a
result which could not have been predicted From these refersnceg,

The preparation of the compositions of the present invention i deseribed first with
reforence to the following general description and then with reference to the following non-
Himiting crampies of the prepatation and application of the compasitions of the presont
mvention, ‘ )

Ag goted previously, the formulation of the present invention inchudes & subsirate
which featurss lansoprazole. The subsirate is pfaf::rably prepared by dissolving
lansoprazote in an aqueous dispersion, optionalty aiso icluding at least one filler, gt least

7



comprising an alkaline agent; and (c) an enteric coating material layered
over the subcoating layer-, wherein the substrate is characterized in that
the substrate does not include an alkaline to agent. For the method as ,

walisclamethterein, the formulation as disclosed herein may optionallyda/o32775
detennined according to any of the embodiments and implementations '
described herein. As used herein, the term "lansoprazole" oreeferably
refers to lansoprazole base, but is may optionally refer to one of its single
enantiomers or an alkaline salt of lansoprazole or one of its single
enantiomers. DESCRIPTION OF TEE PREFERRED EMEODWENTS The
formulation of the present invention contains lansoprazale, preferably in
theb RO RiTdRE ﬁag&wme&eemaele mﬁd;eﬂm gﬂﬂ@%ﬁfﬁfﬁﬁﬁ%ﬁﬁjﬁ}w?@m -
subst comprisi zole (preferably in the rm), without
anyﬁa%ﬁtc?)ne agen‘flpgﬁ1 aﬁ) &f%té’ Fa?%° E‘R‘f& ;Ymg a'fﬁmﬁ‘r?e Ia'ggen et SR By
entéAERIBEIRRGT AR Bl dis e hikspaingiedisers @raavepgﬂmmwm or
fornmibagaan@fothﬁ PIRSRrpRRboHhRg {mewafshown to be particularly
gfective a?r'n fioinisiation, of ANeaRrazole, A ?ﬁf&a% i éﬁ’ss L‘m
could not ave een ecfrcpieﬂrom eS6 references, The pr para 10N 0
the pis ssiavrd rddng rasesrrin bavia sultisnaesenfset i ssdumigensandhe
to thi-inloying gensalaesciptan Aoskieayyiik iiarencedade be an

comboa ity L VSRR S SRRl A S e

COompOoSsItions 0 invention pre '
forwﬂaﬂ%ﬁr%%@emmrma'elmgt?atéﬂwrnmﬁﬁeemm,__,
'1iﬁn$£ammlpal}ih&§ubstrate is preferably prepared by drssolvrng
iansopraz eous di 0 S I Jo} giast .
one filler, ‘gﬁeas f%lé % e'ést}b %%%?6 7§%gneﬁchellulosrc
porwﬁmrrmq@ﬁaserreﬂéarra%wrﬁmamlﬁm PR coaareys
inerfopair swiliasneatively atheanbstrtamay aptonaiy Deopsbaardek withiolit such ) )
an 'Q&etr&x%lemba\écm:m Mixtures of aqueous and organic solvents preferably include at least.
15  one polar organic solvent such as isopropyl aleohol for example. The solution may also

optionally and preferably include a plasticizer, and/or a glidant and/or a surfactant. i
Tiis enteric coating solution s then Jayered over the previously coated (with the -
subcoating material) substrate to form the composition of the present invention.
The term “substrate™ refers to substantially any struchire which features
20 lamsoprazole, Preferably, lansoprazole is in the form of lansoprazole base. The amount of>
lansoprazole optionally and preferably ranges from about 2% fo about 30% over the total
formulation, weight per weight of the base. For example, this structure could be an active
core containing the fansoprazole. This sctive core could be prepared in & number of 5
different ways which are known in the art. For example, the active core could be formed by
25  compressing lansoprazole with the additionsl ingredieni(s). As another example, the acave
core could be prepared by mixing lansoprazole with the additional ingredient(s), ._
spheronizing the mixtore and thea forming corcs through pelietisation. The active core is - ‘f‘fj
also optionally formed by granulating the active ingredient with the additional ingmtiieljt(s.)ff
and compressing the granulation into tablets. The active core is also optionally formed by
30 prepuring pellets as previously described, and then compressing the pellets into 3 tablet,
Alfernatively and optionally, the structure could include a neutral core, suchasa -
sugar bead whick does not contain lansoprazole, over which lansoprazofe is coated. The i
8§



compression or wet granulation of these ingredients, or extrusion and
spheronisation, or through any other suitable preparation method thereof
s The subcoating layer is then coated over the substrate. Preferably, the

woSHiEealng layer is prepared by adding an organic basic salhdRarerao4/032775
preferably sodium stearate, as the alkaline agent, to an aqueous solution.

Alternatively, the alkaline agent could be an inorganic basic salt as
described below, The solution may also optionally include other
ingredients, such as one or more surfactants, and/or one or more fillers,
and/or one or more 10 cellulosic polymers. A solution is then prepared
with the enteric coating material. The solution preferably includes a

smmmmmmem;mmg Aistsiad pishtiesl Bor@RaBghe Optsonally
SO%@BI&MQM SRR il SRRIGRQIVERL D ASisorarylaleohal or

other alcohols such as ethanol, or acetone. Mixtures of agueous an
orGAdoR Y HodatAstyseERnabyaae 5 e Brespdnr i earides At
sk msiisopiofpyk alcdhbisfopeyampefciivey SV b ayohisn, aptienstyer
s ar}grg;‘g,t_gﬁgply in_clude a plas_ticizer, and/or a glidant and/c_)r a surfactant.
This enteric coating solution is then layered over the previously coated

| -
(with the S SpResatmiy A RFEaTT Y Rstidts A6 BHeTA RO ¥ B SR AT B aR gsent-
presetikiive aianmineptialy suihaitatbisiedeysniossi bstdmtia iyoegayic salt,

StyCiLeRICh [RATES:00 1BRSQRI@40! Sk 8ol abhenlaRs RBIaZ BlR Sl

the form of lansoprazolc base. The amount of lansoprazole optionally and

orETERBP T LRI T B S BB, BOAPHEEAP O RASE BT
10 Weightiper seeight Afithedalser Rolitxatiypli; igistrasnmag opfidiian

ackiye,: 9l (R | iB&iﬁL%dr%%Q&f w&&gﬂﬁi@%%ﬁﬁﬁgnm&ﬁaicium, or

prepared in a number of different ways which are known in the art. For
exafipiehyfressR fhERnsie EOERPIOIGHALEHS 2o EOn Y MR EBh T8
withtthe mdtitionabingseginnt(s)ui ssemptie regarriptectihonastiresesiam
coylcbe, prepared. i mixing Jansaprasaiaithiheaddiicnakipaneadient(s),
spheronizing the mixture and then formin acoresﬂghm%%ﬂ%dsat'on'

13 THEHERE %@eﬁ“%%%ﬁt%?\%ﬁ?‘fﬁ’rﬁ%‘goffgsﬁnﬁ%l g the active
inghegisatORa-Cdh -4l ontdlingroi orgesien idorrsrd s SHgAHEOs <Ol
graRkiRion inlon BhiR HolhR ARHYEr carsuis Alsaipmions hyfnimend)y 30
prepar m}gfg%ellets as pfeVlous‘ij escrﬁ;?h(rllli x%}:(.j then compressing the

et _caleilim, carbonate and caictum
The cellulosic polymer optionally and preferably includes any one or more of HPMC

20 (aydroxypropyl methy! cellulose), HPC (hydroxypropyl celliloss), methyleeliulose,
cashoxymethylcellulose and polyvinylpymolidone. HPMC is optionally and prefesably
Methocel. The cellulosic polymér is optionally and preferably present in an amount of from
about 2% to about 10%. | ,

Also optionally and more preferably, the subcogting layer further comprises a

25 surfactant such as polysorbate 80 (Tween 80)-or sodium lauryl suifate, most preferably in an
amoust of from about 0,1% to about 2%. Fillars such lactose monohydrate, or any other
grade of lactoss, may optionally be used.

Substantially any type of suitable enteric conting material could be used in order o
~ coat the substrate, including but not limited to, cellutose acetate phihalate (CAP),;
30  hydroxypropyl methylceilulose phthalate (FIPMCP); polyvinyl acetate phthalate; celiujose
- acetste trimellitate; polymethacrylic acid methyl methacrylate or ethy} methacrylate, such as
the varions types of Eudragit; and hydroxypropyl methylceliulose acetate succinate
9



Alternatively and optionally, the stntcture could include a neutral core,
such as a sugar bead which does not contain lansoprazole, over which
lansoprazole is coated. The s WO 2005/044240 PCT/US2004/032775

wocoadingiagludes lansoprazole with a suitable adhesive polymed:ietze04/032775

16
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20

example, optionally and preferably, the active coating includes from about
0.1% to about 2% surfactant; from about 2% to about 10% of lactose
monohydrate or any other grade of lactose; from about 2% to about 10%
of a cellulosic polymer, preferably HPMC; and a solvent, such as water 5
for example. The subcoating layer preferably includes a cellulosic polymer
and an alkaline agent. The alkaline agent may optionally include a basic

or (R ot basimtintog ampgesditheprafeiadiyting anteaialGs ptetffbnn a range
algigioth 16O aNB b M Yosupiait B&rw@égm&v&{e@@@%%ﬁéw
of basic organic salfs include ux are. not limited to any one or

E |
more 1C1BY SR P O PR R B AGHOHENS o et =
agiitalivonrid pston atlgoiceimbiispiastidizorganic basic salt, such as basic

inorganigizalis el MAGHARKY O L RICIHAR iRl I ERER SAMPRAS n
E)éaglg)lg g&sggh basgl}{;%?aé]gc salts of magnesium_include, Eut are not
linTeE T8 B AT AT n 2ERTHRT 4 ML FE 2 HRE JFEM M BiSoieh as pan coating
menfiaditah bolddainnagdiabiaritirdrokiiecrivsignesichwsmetasilicate
aluminaig RAGHES W-El calediRatiRinal G iANRGN B SllicAlGositons of the
mat%geswm alurlégfr,l%tﬁe, sgérighe c h%%%ﬂe X . .

IMGBA IS THBCE T4 1 | HREAR FH KR RS TG tpeenee is

[2 15y © Lanp oDl ot e pemrgste o Diswdptisasidirodgdfiasaisdif el bium
ingdRebut are not limited to, precipitated calcium carbonate and calcium
hyéixr%iq& The cellulosic polymer optionally and preferably includes any

0 e of HPMC 20 (hydroxypropyl methyl cellulose), HPC

(hydrox e pyareeitnbde) compttsition| ficke preserd dnypnisthyisateiosd anfdliows.
p%w@rﬁ@éﬂ%i% B}\&Gnifwié@%%ﬁ@ﬁ?&%fﬁ{@@i}’m'\éﬁﬂc@@'nﬁ%ﬁs wete
cellu olymer is optianally and prefera resent in an amount o

R B e I et S o G LT s
supewsRepRbydrEteiifrbaseh(IPRISSES) and water as the solvent.

The subcoating layer included sodium stearate as the alkaline agent; lactoss
monohydrate as the filier; HPMC ES; Tween 3Q o the surfactént; and water as the solvent.

The enteric coating layer incloded Eudragit 1100-55 (methacrylic acid copolymer ¢)
as the enteric polyiner; triethyl cis:rétc ag the plasticizer; tale as the glidant; and a mixwre of
isopropyl alcohol and water as the solvent.

Table 1: Sobstrate (Tnext Cofe with Active Layer)

Impredlents Cuantity per tablet
Non-pareil sugar beads {inert core) 110 mg
Lansoprazole 30 mg
Tween 80 ) 5mg
Lactose monohydrate 25 mg
HPMCES ‘ ] 23 mg

Water not present in the final formuiation, a3 the
formulation is dried




25 surfactant such as polysorbate 80 (Tween 80)-or sodium lauryl sulfate,
most preferably in an amount of from about 0.1% to about 2%. Fillers
such lactose monohydrate, or any other grade of lactose, may optionally

woRdsragh pubstantially any type of suitable enteric coating maiefigksgiidso775
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f

t

|
rpenohydrate.-Methoecel (EYPMC ES)-a+

SUBEERhG IR included sodium stearg & HEiE: z’;ﬂgg?linie rgﬁleal it “Igc“tm%'e of
N

be used in order to coat the substrate, including but not limited to,
cellulose acetate phthalate (CAP); 30 hydroxypropyl methylcellulose
phthalate (HPMCP); polyvinyl acetate phthalate; cellulose acetate
trimellitate; polymethacrylic acid methyl methacrylate or ethyl
methacrylate, such as the various types of Eudragit; and hydroxypropyl
methylcellulose acetate succinate 9 WO 2005/044240

PGt S 2080504 ‘(HPMCAS) The concentration range of the enteric
coati ais-preferablyin alets 9

%T‘awécght over the entlre formul L8t The enteric coating
drimw@lylmtdnw a plast|C|zer such ag &saitgic acid ester, a phthalic acid
g Ther m c-forapptymg-the
libcoating material and/or the PnTF‘I’I(‘ chating material 1o the substrate
é‘?f‘\‘?ﬁht}OSubstantlally any coating metf daan be used, such as pan

oatieg or fluidized bed coating, with themopdien i el @mmmm of

ghosen. The following specific examples Hgﬁga&%&/ §‘p’ ts of the
ompasitions of the present invention, and are not inte ndae e limiting

in any way. Specific reference is io made to lansoprazole for the purposes

t@m@%@@ M hout intending to be I|m|t|ng Example | This

cambaciiion nf tho.nrac a-neanacad-a

L0

Q

\JUIIIIJUQILTGII o tric 'JICQ II IIIVCIILIUF'I VVUI.Q PFCIJUI.IL,UI W
J’FI% Fr%ert cores (sugar spheres or npn BD&rcils) of size from about 710
Jta%bldtc%@ microns were is used. Thd &&tve layer contained
feprazote; polysorbate 80 (TWeen 8ULagg1e Surfactant, 1actose

1onohydrate as the filler; IIPMC E5; Twetyir@0uses! thdy<e efseitgntt; and
WalAS the sotvent. not present in final formulation because of

drying; used only as a solvent

The above illustrative formulation was prepared according to the following process.
It shouid be noted that this process is intended as an exemple only and is not meant to be
limiting ig any way.

First, sugar spheres (non-pareil sugar beads) were placed in a tanpentia! spray fluid

.bed coater.  Mext, the active layer coating ingredients were prepared as a suspension in
water such that the total concentration of solids in water was approximately 18 %. This
suspension was prepared by dissolving HPMC ES in a portion of the water (approximatety
60% of the total water used), after which Tween 30, lactose monohydrate and lansoprazole
(active ingredient) were suspended in the remaining portion of water. Thess two spspcnsioh
preparations were then tmixed together o form the active coating suspension,

The active coating suspension was sprayed onte the sugar beads, thereby forming the
substrate. A suspension of the subcoating layer was then prephred, so that the concentration
was approximately 11% of the totsl solids in water, The subcoating (intermediate) leyer
suspension was prepared by again frst dissolving HPMC ES in 2 portion of the water {(gbous

50% of the total water used), after which Twecn 80 and Jactose monchydrate were
1i



The enteric coating layer included Eudragit 1100-55 (methacrylic aced

copolymer c) 20 as the enteric polymer; triethyl citrate as the plasticizer;

talc as the glidant; and a mixture of isopropyl alcohol and water as the
wosaleenisZable 1.: Substrate gnert Core with Active Laver) IngsedieRiSes/032775

CEuanfi uer tablet Non pared sugar beads (inert core) 110 mg

lansoprazole 30 mg Tween 80 51119 Lactose monohydrate 25 mg

liIPMC E5 25 ing Water not present in the final formulation, as the

formulation is dried 10 WO 2005/044240 PCT/US2004/032775 Table 2:

$ubcoatin g laver sodium stearate 2 mg Lactose monohydrate 25 mg

HPMC E5 25 mg Tween 80 5m" Water not present in final formulation

becatgendtd dnylingeussihp plytias of salvenTheable SsEminic: GRAAREGIA/ Rbre then

Eudm&%%%m@é%@@&&@smg Talc 23 mg isopropyl alcohol

not present in fiqﬁal formulation because of drying; used only as a solvent
Water nott%Fe%‘é ERPHRE HPriRRid ViR it Sabspating suspension to form a coated

substrate.  An emteric couting layer dispersion was then prepared as follows. Isopropyl

‘5  alcohot and water were first mixed together, after which triethyl citrate was dissolved into
the mixtnte, Budragit 110055 was then added and dissolved into the mixture, followed by
tale, The enteric couting dispersion was layered over the coated substraie to form the
finished pellets. The pellets were then filled into capsules,

10 Example?

This example featores the same formulstion as Examplc 1 but the sugar spheres are
much smeller (500-600 microns). A similar method of preparation was foliowed as for
Example 1,

15 Examplel
This example foatures the same formuletion as Example 1 for the substrate and

subcoating layer, The enterie coating is different and preferably includes HPMC acetate

suceinate and acstone as the solvent,

20 - Table 4: Enteric coating laver

HPMC acetate succinate 74 myg
acetone not pregent in final formulation because of
drying; used only as a solvent

The composition was prepared as for the illustrative process of Example 1, with
regard (0 preparing the coated substrate (costed with the subcoating layer), The
composition was prepared in a fluid bed coating chamber, equipped with a Wurster bottom-

25 spraying device. An enteric dispersion was then prepared as follows. The HPMC acetats
succinate was dissolved in acetone in a concentration of 10%. The enteric coating was
fayered over the subcoated pellets in order o form the finished pellets. The pellets were
then filled into capsules.

ki1 12



drying; used only as a solvent 5 The above illustrative formulation was
prepared according to the following process. It should be noted that this
process is intended as an example only and is not meant to be limiting in

wmm}{zﬁirst, sugar spheres (non-pared sugar beads) Wergﬁq\%gé&%szﬁs

10

3

20

tangential spray fluid bed coater. Next, the active layer coating
ingredients were prepared as a suspension in 10 water such that the total
concentration of solids in water was approximately 18 %a. This suspension
was prepared by dissolving MC ES in a portion of the water
(approximately 60% of the total water used), after which Tween 80,
lactose inonohydrate and lansoprazole (active ingredient) were
sggpended in the remaining portion of water. These two suspension
preparations were then mixed together to form the ?ctive coating S
suspen |6sn?xf§%§%%@%%%’%bté%ﬁrﬁw oy B NS  peres are
stgelr edids(Wiesebypiforming the substrate. A suspension of the :
subcoalRinMeEMESH1R0REERRRH refolial i e aanapration was
approximately 11 % of. the total solids in water. The subcoating
(intermediate) layer suspension was prepared by again first dissolving
HERIBIES in a portion of the water (about 50% of the total water used),
Y SR ot e e i
] syspended in emainin ono
A et e e RS SR BRI
ferRpinaetite ti P lstikensith. vales aubstitenivas then coated with the
subcoating suspension to form a coated substrate. An enteric coating

Iay%rledggg si_(!qcn W gtpegrprepared as foI_Iows: Isoprqpyl S alcoh_ol and
Nﬁmme%. ether, after which triethyl citrate was dissglved
fi8KeepaisereccBaigragit LI00-55 was|themadded and dissolved into the
MREIE JOHRWEHRYERIC, The enteric ¢gaBngediSpersion was layered over

he-coated-substratete-form-the finisW .
Eiﬁvguljﬁ'tg’%g %@es 10 Example 2 This Xa%le features the same

[dimeulation as Example | but the sugai éphares are
Water not present in final formuiation because of

drying; used only as a solvent

The composition was prepared as for the iilustrétivc process of Example 1, with
regard to prepacing the coated substrate (coated with the subcosting layer). The
coruposition was prepared in & fluid bed coating chamber, equipped with 2 Wurster bottom-
spraying device. An enteric dispersion was then prepared as follows. Triethyl citrate and
sodium lauryl sulfae were dissolved in water, HPMC scetate succinate was then added to
the solution to form & dispersion. 'ﬁ‘alc was finally added to the dispersion, The enteric
coating was layered over the subcoated pellets in order to forma-the finished pellets. The
pellets were then filled into capsales.

Example 6 ‘
Stability tests were performed with formulations prepared according to Exampies 1~

3. For ali tests, capsules were filled with coated pellets prepared accordjng to these
Eramples. These filled capsules were then packed into an Aln/Alu (Aluminum/Alaminum}

blister, which is 2 well known technique in the avt for packing certain oral dosage forms. The
13



much smaller (500-600 microns). A similar method of preparation was
followed as for Example 1, 1,5 Example 3 This example features the
same formulation as Example | for the substrate and subcoating layer.

w0 theenieric coating is different and preferably includes HPMG @¢&tai604/032775

143

TEST REQUIRED EXAMPLE 1 EXAMPLE 2 EXAMPLE 3

PERFORMED | RESULT

INITIAL RESULTS AT START OF TEST

Appeatance White to off | Conform Conform Conform
white peliets

Assay 95-105% 103% 103% 103%
{amount of
active
ingredient)

Gastric resistance | NLT (pot less [ 103% 8% 98%
than) 85% ‘

Dissolution NLT 80% 105% 106% 103%

Enown WMT (not wmore | 0.19% 0.19% 0.19%

individual than) 0.5%

impurity

— NMTD9% | 0.05% 08% G08%

individual

jmpurity

| Total impurity | NMT 1% 0.33% 0.33% 0.34%
T MONTH 30 DEGREES, 60% RH (relative humidity)

succinate and acetone as the solvent. 20 Table 4: Enteric coating layer
HPMC acetate succinate 74 nag acetone not present in final formulation
because of drying; used only as a solvent The composition was prepared
as for the illustrative process of Example 1, with regard to preparing the
coated substrate (coated with the subcoating layer). Tice Composition
was prepared in a fluid bed coating chamber, equipped with a Wurster
?cgwww% ﬁmwﬁ@ﬂwiﬁ&e&@tmﬂﬁtﬁiﬁlﬂ?@?\mdﬁﬁm@&lﬂﬁmgﬁm 40
a ccipate was. dissolved in
coér%é%?é%%er?a %¥MKB'5}%%1 aﬁ’enc%%aﬁ%“w%s"” Té“y%“‘“a”ov tf%ey and afier one
stsetrbyepenanderoarobhbesefennditines i fishidiripa letepiseepeliaedvere
Uil sansrlRgnd. A Wa 906040 RGTU SHADHITITLS

the SE&L%T %’é‘%’é’ aréepfﬁe%%ﬁ ‘k:ﬁ Fsé%%ggé%l l:rlﬁlélron ,&&;?rrr?#%\ bUt

oﬁﬁ?@ﬁb&ﬁﬁm#@ﬂm@@@m XA for @m@%@%%@mmﬂ
53 miiﬁlgtme evmrmh&aﬂ@m&&xwm%ﬂnmhemmdma examined

b t Th t ff d pref
R B e 4 S R G B2 g

sokibimown in the art. The results are shown in the table below.

‘Fable 6A: Results of stability tests

14



'to Table 5: Enteric coating laver HPMC acetate succinate 40 mg Triethyl
citrate (plasticizer) 11.5 mg Sodium lauryl sulfate 1.2 mg Talc 20 mg
Water not present in final formulation because of drying; used only as a
woSRlysnt I ie composition was prepared as for the illustrative proGessaf 32775
Example 1, with regard to preparing the coated substrate (coated with the
subeoating layer). The 15 composition was prepared in a fluid bed
coating chamber, equipped with a Wurster bottom spraying device. An
enteric dispersion was then prepared as follows. Triethyl citrate and
sodium lauryl sulfate were dissolved in water. HPMC acetatesuccinate
was then added to the solution to form a dispersion. Talc was finally
adldpphianibe diSHERgR, 1€ G [QiarGaAINg WASHRELED Oven the——
sdyibcoated pellets,mu%'ggf Pso form the finished gellets. The 20ipellets
were then filled into CApSUISS. Example Stability tests were performed
8 mulations Pelfdfed accordiigfo Examp|@8.1% 3. For al| 9%,
capsitiRsneseched WRksE0ated] RBIRTS prepargdgpordingto Lig?%c 25
E ...&%eas. 'T"hescbgﬁﬂ% capsulesw into.an AluyAln.
(4 Uminum/Alum urxLﬁgter, WhIERis a well khttif techniquelippf’he an
fqisawRing certajiNbfBPdGsage fdriR% The 13 8Q32005/04424011%
i\§20041032775 blister wias then stored linder accelerafed
cpnditions of 30 C and 60% reldtive humidity; ar 40 C and 75% relative
h 'W&ﬂ?’. Samplés of the capsujes were examined initially, ang after one
dhnavinstoragg NnERe.2fe of thiskiconditiond.Onsgddition, samies were
detefmine the amount of lansoprazgle present in the capsule,
listed under "Assay" as 5 milligrams of iansqprazole per capsule. A.
di<8Biition test was performed, jusing the accepted
Total impurity NMT 1% (0.38% 0.32% 023%

Table 6B: ADDITIONAL RESULTS - STABILITY OF EXAMPLE 3 (9 MONTHS)

Spec. 3 months | 3 months | & 6 9 9
RT/ 30°C/ months | months | months | months
B0%RH | 60%RH | RT/ C! [ RTED 30°C/
. B0%RM | 60%RH { S RH | 60%RH
Appenrance White to off | Conform | Conform | Confor | Confor | Confor | Confor
white peliets : m m m m
“AsEay 05 105% | 101% | 102% | 101% |i01% |100% | 98%
Gastric NLT 83% 90% 9T% 06% $7% 96% 3%
resistance '
Disspliution NLT 80% 9% 3% 2% 101% 102% 102%
Known NMT0.5% | 0.15% 0.15% 021% (026% (0.15% |0.17%
individual
impurity
Unknown NMT0.2% |006% |O43% |011% |01% | 0.06% |0.15%
individual '
impurity
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US? method The capsules were placed in 0.1 N MCI for | hours, followed

by a solution at pH 6.8 with stirring with a paddle at 75 rpg for 60

minutes. Gasg resistance was also examined by placingghe capsules in
WO@@WM@&UH@@SMQ Hoid#d¥.2 hours (pH of approximately 1), ag-isuvels/oz277s

vES LE U

" known.in-the art, Hhe: sesults are-showmin.the table below. to We 6Ak 19 vz e

Results of stability tests TEST REOtIIRh D IE LE 2 E |t 2 EXAMPLE 3
PERFORMED RESULT INITIAL RESULTS AT START OF TEST
Appearance White to off Conform Conform Conform white pellets Assay
95-105% 103% 103% 103% (amount of active ingredient) Gastric

r

sistance NLT (not less 103% 98% 98% than) 85% Dissolution NU 80%

OBd%! Fasusyl IR own| KW Enot hise. 19@53%9%@%@%

Q04 lnrli\lirl

than) 0.5% |mpur|ty UnNRIown NMT 0-2960-068%6-08%-0-68%

impurity otaI im NMT % 0.33% 0.33% 0.34% | MONTH 30
DEGREE | &5, RIS ) PROPOIRS Semdinsda Bagmples 1-3, show good
PCW@ZMM@M@, yet are also able to dissoive’in an pppropriste time-dependent

i

i5

20

23

30

manner.

Example 7 - Method of Administration
The formulation of the present invention may optionally be administered o 2 subject,
optionally for any suitable use for lansoprazolc as a treatment (for example to weat any

condition for which treatment with lansoprazole is suitable). Dosing regimens, including
amount of each dose and dosing frequency, may easily be determined by one of ordinary skill
in the art as such regimens are well known for lansoprazole,

The method according 1o the present invention for administering a therapeuticatly
etfective amount of lansoprazole to a subject preferably includes admindstering orally to the
subject a stable composition for lansoprazole comprising a formulation according to the.

present invention.

Exsmple 8 — Additions formulation
This example Eegmzcs the same formulation as Example 3 except that the sngar

spheres (non-pareils) are much smaller (200-300 microns). X should be noted that using
smaller beads or spheres is more stitble for compression to & Multiple Unit formulation
(described below). A particularly preferred size range for such compression is from about
200 to about 300 microns, , .

A similar method of preparation was followed as for Example 3.

Example 9 — In vivo Bioavailability Study
A two-way bioavailability study was performed for testing the pharmacokinetic
profile of exemplary capsules according to the prescnt invention, which were prepared
“according to the formulation described in Example 1. The study was performed with ten
healthy male volunteers, who received the test formulation prepared according to Example 1
in comparison to the reference product, which is the SOmg Lansoprazole dosage form of the

16



Appearance White to off Conform Conform Conform white pellets Assay
95-105% 99.5% 98.1% 97.3% Gastric resistance NLT 85% 103% 103%
96% Dissolution NLT 80% 106% 105% 100% Known NMT0.5% 0.13%
woSdd ¥4l % individual impurity Unknown NMTO0.2% O.ll%bgﬁ% 1032775
0.07% individual impurity Total impurity NMT 1% 038% 032% 0. /oO
Table 613' ADDITIONAL RESULTS - STABILITY OF EXAMPLE 3 (9
MONTHS) Spec. 3 months 3 months 6 6 9 9 RT/ 300C/ months months
months months 60%RH 60%RH RTI 30C/ RT/60 30CI 60%R11 60%RH
%RU 60%RH Appearance White to off Conform Conform Confor Confor
Confor Confor white pellets min m M. Assay 95-105% 101% 102%
101 %erbiiit ol OO WyAB IThEmRRIH 6 lod @RI WL % 80/ %
resisfgnce Dissolution NLT SO%IA) 99% 103% 1(%0%} %1{%{?%@1\‘8%93 1:% gﬁA?gE/mph
Known NMTO.5% 0.15% 0.15% 0.21% 0.26% 0.15% 0.17% individual
impurity Lﬁﬂ%ﬁhlwm@bﬂibﬁ%%@%@%‘ﬁmMc@pﬁ%ﬁbﬁﬁ%ﬁﬁ&ﬁ%vmﬁm.
indiviglatéde to vaines obtained with the reference product. Furthermore, the values of Cmax and
5 AUC conceming the rate of absorption for the capsules of the present invention were

comparable o results obtained for the reference,

Table 7: Bioavailability

AUC Cmax
{ng x hout/ml) {ng/ml)
Forraulation according to the 1790.18 +/- 1247.19 - 676,15+/-288.53
present invention {(476.9; 4168.6) , (230.6; 1088.71)
Referenee product 1813.804/-1028.66 716.064/-168.47
' (845.1; 4098.4) {433.6; 934.5)
Rativ® 091 0.83
¢ * The presented ratios are geometric means of the individual ratios between test and

refexence parameters, Parametric estimators with logarithmic transformation are used.

Thus, the capsules of the present invention clearly show good performance both in
vitro, as described in Example 6, and in vive.
15
Example 10 — Expanded In vivo Bioavailability Sdy
The formulation prepared according to Example 3 shove was tested for
bicaveilability in vivo by administration to 50 human subjects, in an expanded
bioavailability stody. Briefly, the results showsd clear biosquivalence between the
20 formulation according to the present invention and the reference product.

A bioequivalence study was performed in order o assess the relative bioavallability of
the test product (capsules prepared according to Example 3 in comparison te the reference
product ZOTON 30mg capsules (Wyeih) after 2 single dose administration. The study was

¥




impurity 15 WO 20051044240IL... " am7" "l PCTIUS2004/032775 v <i it

va u,w~ it.x< rnn a" J of<t~~o v. L. GI13ILIl.a WJULU Total impurity NTT

1% 0.370/c 0.52% 0.539 0.8195 0.62% 0.96% These results show that
w(theosapsuies, prepared according to Examples 1-3, show goed tstabilitves277s

and gastric resistance, yet are also able to dissolve in an appropriate

time-dependent manner. 5 Example 7 - Method of Administration The

formulation of the present invention may optionally be administered to a

subject, optionally for any suitable use for lansoprazole as a treatment

(for example to treat any condition for which treatment with lansoprazole

is suitable). Dosing regimens, including to amount of each dose and

dosHrgignedjuenmyonayieasiiv bamletenain eeghy dne, AharaHORLHNrREAE in
an agMMGNARIRE A %ﬂﬁ-‘lﬁi’}%&’#&r a&ﬁﬂ%&l&e&l% et (}%Ig In gen’cd 1 and

accqrding to the present invention for administering a therapeu
effe OB ARG TR 7 TR Shotceeh 3 SpiRsE Sperbpa biy oml goieizol. Fifty healthy,
adminlstelingar albyctpithedsuhiat taatablateampesition for lansoprazole
omprisi Eg};g@ti rel t nt_invention. Example .
§8 -A ditﬁ)gnegf%)rmulétﬁ)ﬁgrﬁlg gﬁﬁ% e%g%%l%g&gﬁ&éssﬁﬁ%%rﬁﬁ ation lags%smg
ExalRBIE S e R HiERIE Petsg b dispa eriogs She prinsfraienmapd At g itbipwing
(200880 MiSr6sY.15:shdullst ba0ores] Zhasusing sQ0tsma]ler e AT afer the
sphgies,s Rig gMitable for compression to a Multiple Unit formulation
(described below). A particularly preferred size range for such
compreSSSHAAHIEANGET S0P amERle JbersricrmEncd S ARLEh saaltical
tprepstbaibwith HY tishatiad as for Example 3. 25 Example 9 - In vivo
Bioavailability Study A two-way bioavailability study was performed for
testing the pharmacokinetic

18



" profile of exemplary capsules according to the present invention, which
were prepared according to the formulation described in Example 1. The
study was performed with ten healthy male volunteers, who received the

wolesideEmylation prepared according to Example | 30 in compggisqnrimiga77s
reference product, which is the 30mg Lansoprazole dosage form of the
16 WO 2005/044240 PCT/US2004/032775 formulation of Wyeth. The
study was conducted as described below with regard to Example 10.
Comparable bioavailability was achieved with the capsules of the present
invention, relative to values obtained with the reference product.
Furthermore, the values of Cnsax and 5 AUC concerning the rate of
absorption for the capsules of the present invention were comparable to

res erence Table 7. Bloavallablllty AUC Cmax (ng
X hou ? ‘{Bg?ﬁm SR ARGVILHERS 90,18 +1- 1247,19

676,15+1-288.53 present invention (476.9; 4168.6) (230,6; 1088.7)
Reference product 1813.80+/-1028.66 716.06+/-168.47 (845.1; 4098.4)
(433.9; 934.5) Ratio* 0-91-0.88-10% The presented ratios are geometric

means of the individual ratios between tegt and reference parameters.
Parametric estimators yvith |aggrihiic trahsformation are used. Thus, the
capsules of the presen in\{g?g%& Iy show good performance both in
vitro, as described in Example 6, and in vvo. 15 Example 10-Expanded In
vivo Bioavailability Stugly The formulation prepared according to Example
3 above was tested for HMHMBQ 8 vivo by administration to 50
FUARAE SURIERBTAN PYBRNGRY 1020.42)
the present inveation
| 1844.944+/-20635.38

Refercnee product {449.23; 10064.23)

25%
CV%
(Coefficient of Variation)

1.07
RATIO* (0.96; 1.06)
(80% ANOVA CL)

1%



bioavailability study. Briefly, the results showed clear bioequivalence

between the 20 formulation according to the present invention and the

reference product. A bioequivalence study was performed in order to
WO a88aed tie relative bioavailability of the test product (capsuleg-preparasz77s
according to Example 3) in comparison to the reference product ZOTON
30mg capsules (Wyeth) after a single dose administration. The study was
17 WO 2005/044240 PCT/US2004/032775 designed as monocentric,
open, randomized, single dose, two-way crossover study in healthy
volunteers with a wash-out period of one week between the last dose in
period 1 and the first dose in period 2, such that each volunteer served as
hisrawnEent erkityiiedinenatewsiungerepere planned for and
concluded the study. 5 At each period, 1 capsule of either formulation was
administered once to fasting_volunteers. Blood samples were withdrawn
before the administratjon and at the folloying times: 0.25; 0.5; 0.75; 1;
1.25; 1.50; 1.75; 2; 2.50; 3; 3/Mkd; 5; 6; P; and 12 hours after the dose
was administered. Plasma c centratlon 5 of lansoprazole were
determined using RPLUC ana ?ca to method with UV detection. IS WO
2005/044240 PCT/USR0041032775 TABLE SA: PHARMACOK INETJC
PARAMETERS AIC (D-00p 4pg-%.Bour/ml) 1946.91+1-2232.50
ulation zggcordlnc to (2%1507&)10 020.42) the present invention

F"i‘& A GATEES] Referdiice product (#49.23; 10094.23) 25%
the present invention

1.704/-1 .00
Reference product ' (0.50; 5.00)
0.63
DIFFERENCE (-3.00, 3,75
ESTIMATE®*#* (0.38; 0.88)
{range)
(90% non parametric C.L)

5  The presented values for all pharmacokinetic parameters are mean + 5D and (range),

* The presented ratios are the geomeiric means of the ratios befween test and
the reference parameters. Parametric estimators and Paramelric Confidence Tntervals, based
on the Iinear mode] with logarithmic transformation (multiplicative model), are brought.

| 14]

**  The presented difference is the medinn difference with its comesponding
range. 90% non-parametric Confidence Intervals for the median difference with its
corresponding median estimate was computed by the method of Hauschke et al., which does

nat require the restrictive assumption of equal period effect as previons methods.
' 20 '



'CV% (Coefficient of Variation) 1.07 RATIO* (0.96; 1.06) ((90% ANOVA

C.1.) 519 WO 20051044240 PCT/US2004/032775 TABLE SIB: PI

ARMACOXUMETTC PARAMETERS; Tmax (hours) 2.30+/-0.85

G latian according to (1.00; 5.00) the present invention +/-
Woﬁge@éﬁzg’eg product (0.50; 5.00) 0.63 DIFFERENCE (-3.00; 3]?7@"153“&%32775

FSTIMATE** (0.38; 0.88) (Mac) (90% aoa parametric C.Z.) 5 The

presented values for all pharmaeokinetic parameters are mean SD and

(range). * The presented ratios are the geometric means of the ratios

between test and the reference parameters. Parametric estimators and

Parametric Confidence Intervals, based on the linear model with

loggrithyaie tanaigiee Rimuiiglcative model), are brought. 10 The
present d'%ffer nce Is the rg% 1an, diffe&t}ance with its correspondi%? '
range. 909% ﬁ%ﬂﬁﬁg?gsrﬁéeﬁ%e RATABR R TR BTV YO P e RauPRH S %PSnce.

witheapared as a Multiple Unit formulation. A Multiple Unit formulation is a phannaceuticsl

multipie unit tableted dosage form, in which the active substance 18 in the form of

5 individually entenc coating layered units (preferably peliets as described below, but
optionally including small beads, particles or granules) compressed into a tablet. The enteric
coating layer{s) covering the individual units of active substance has properties such that the

- coinpression of the units into a tablet does ot significantly affect the acid resistance of the

tndividually enteric coating Jayered nits. The active substance, lansoprazole, is therefore

10 protected from degradation and dissolution in acidic media and has a good stability during
long-term storage,

As previounsly described, the Multiple Unit formulation may optionﬁiis( be prepared
according to any of the above Examples with a nieutral core; oitionally and preferably, the
m;m-pami} {sugar head) used for the neutral core hae a range in 2 size of from about 80 to

15 about 1000 microns.

The Multiple Unit forraulation preferably featares lmsoprazole as an active
ingredient. The formulation aiso preferably features a subsixate which inchudes lansoprazole
or a pharmacentically suitable salt thereof. ‘The substrate is preferably covered By &
subcoating layer which inclodes an alkaline agent. An entedic coating material is then

20 layered over the subcoating layer 1o form émeric coated peilets. Therefore, the erfteric
coated pellets may optionally be prepared acvording to any of the formulations and methods
described abave. Next, the enteric coated peliets are compressed into a tablet dosage form,
to form the Muliipie Unit formutation.,

Proferably, the substrate features a nentral core; and an active coating containing

25 lapsoprazole, in which the active coating is layered over the neutral core, such that the
composition is in a form of a peller, The neutral core prefefabiy comprises a sugar bead
(mon-pareily, with 2 size in the range of frorn about 86 ¢o about 1000 microns, more
preferably in the range of from about 80 to abont 500 mierons,

Optionally and preferably, the enteric coating does not include a plasticizer for better

30 compression properties and/or properties of the coating.

21



corresponding median estimate was computed by the method of

Hauschke et at., which does not require the restrictive assumption of

equal period effect as previous methods. 20 WO 2005/044240
WOR@TMNISRA004/032775 Example |i - Multiple Unit FormulationsCEhes2004/032775

formulations prepared according to the present invention may optionally

be prepared as a Multiple Unit formulation A Multiple Unit formulation is a

pharmaceutical multl e unit tableted d sa m.In hich.the active
subsrg%‘g%%cl ‘i‘ﬁ’é‘% é? ugﬂy & ccoallrtuf%glaye 5 its
Wy@eﬂ&sm@e%ﬁﬁe@%ﬂmﬁwméﬁwmm&%mau

apptiestodariiclasonaraRuas)sREIpressed into a tablet- The enteric
coating layer(s) covering the individual units of active substance has

properties such that the compression of the units into a tablet does riot
significantly affect the acid resistance of the individually enteric coating
layered units. The active substance, lansoprazole, is therefore to
protected from degradation and dissolution in acidic media and has a
good stability during long-term storage, As previously described, the
Multiple Unit formulation may optionally be prepared according to any of
the above Examples with a neutral core; optionally and preferably, the
non-pareil (sugar bead) used for the neutral core has a range in a size of
from about 80 to t5 about 1000 microns. The Multiple Unit formulation
preferably features lansoprazole as an active ingredient. The formulation
also preferably features a substrate which includes lansoprazole Dr a
pharmaceutically suitable salt thereof. The substrate is preferably covered
by a subcoating layer which includes an alkaline agent. An enteric coating
material is then 20 layered over the subcoating layer to form enteric
coated pellets. Therefore, the enteric coated pellets may optionally be
prepared according to any of the formulations and methods described
above. Next, the enteric coated pellets are compressed into a tablet
dosage forth, to form the Multiple Unit formulation. Preferably, the
substrate features a neutral core; and an active coating containing



25 lansoprazole, in which the active coating is layered over the neutral
core, such that the composition is in a form of a pellet, The neutral core
preferably comprises a sugar bead (non-pareil), with a size in the range
of from about 80 to about 1000 microns, more preferably in the range of
from @baul/89 to about 500 microns. Optionally and preferably, the enteric
coating does not include a plasticizer for better 30 compression
properties and/or properties of the coating. 21 WO 2005/044240

PCIMS20044032718=oWpilsiibe foventioprhas herndasssibeshwiihrespast

to a limited number of empodiments, it will be appreciated that many _
varialne. RS i HSTERF CAS e DR TR cally

suifetde salt2BLdoSIMS: 1. A stable composition for lansoprazole, the
comggfition cogprising' (a) a substrate, said substrate comprising

lansdprazol& BF 3%%%&%93%%%@39?%%f%) a subcoating

layer(cpmprisirgiencalkaling agentadngee) an @nigdcinamajerial
Iayere(%1 over said subcoating layer; wherein said substrate is

VRSTEIR S TR CAIR B RS 5 Se e S BB g Bt uge an

charac
allddmotgestable composition for lansoprazole comprising: (a) a substrate,

said substrate comprising lansoprazole or a pharmaceutically suitable salt

thereof; (b) a subcoating layer for coating said substrate, said subcoating

layer2consistingeasesiiaky ohas akaline.agent ealbigsicipglymer, a
filler, surfactggt and a.solvent; and E(F?) an enteric coating material

layer &) ovef SNSRI B ﬁ&"lﬁ{ﬁéf? compnsing lansoprazole or a pharmaceutically

suitable salt thereof}

(b) a subcoating layer for coating said substrate, said subcoating layer
consisting essentially of an alkaline agent, a cellulosic polymer, a filler, a surfactant and
a solvent; and

(c) an enteric coating material layered over said subcoating layer in the

manufacture & medicament Tor oral adminigtration,

3. Use of a stable composition for lansoprazole comprising:

(a) a substrate, said substrate comprising lansoprazole or a pharmaceutically
suitable salt thereof:

(b) a subcoating layer for coating said substrate, said subcoating layer
comprising an alkaline agent; and

(c) an enteric coating material layered over said subcoating layer;

wherein said substrate is characterized in that said substrate does not include an

alkaline agent, in the manufacture of a medicament for oral administration.

4. The composition or use according to any of claims 1 to 3 wherein

lansoprazole comprises lansoprazole base.
5. The composition or use according to any of claims 1 to 4 wherein said
substrate features:

(1) a neutral core; and

23



manufacture a medicament for oral administration. 3. Use of a stable
composition for lansoprazole comprising: (a) a substrate, said substrate
comprising lansoprazole or a pharmaceutically suitable salt thereof; (b) a
subcoating layer for coating said substrate, said subcoating layer

compfiging an alkeline Agetoanshia) amesieis Loing.makedia)iayerad
over said subcoatin%é;yer; wherein said substrate is characterized'in tha
oy S TR AN, "nclude an alkaline agent, in the manufacture of a

medigashanifeicQiabdmiRistation sénT Be.camppsition or use according
to any of claims 1 to 3 wherein lansoprazole comprises lansoprazole

base. 5. The composition or use according to any of claims | to 4 wherein

said substrate-featipestith amatiRk6RIR;ABA: R3n(1H, %@@M%%%wai core

containing lansoprazole, said active coating being layered over sai
COBPRISASCOPER §dEH that the composition is in a form of a pellet. 6. The

composition or use according to claim 5, wherein said neutral core

comprises a nonpareil. 7. The composition or use according to claim 6,

wheréin said BoRCPHISIIRBO B HNgiFe Srifbhn wbstnsudaabpareil

hakQDRmAICIOASIA. JTITR-GO AHIAS IO B Usa:aceRrdiRgdasany of claims 4 to
7, wherein said active coating includes at least one cellulosic polymer

selected from the group consisting of hydroxypropyl methylcellulose

(HPME) andrhydoaxysseiyl selsaseofitRCl ohAdnbilns theseot, Bethesaid

composition or use according to any of claims 4 to 8, wherein said active

BRI BTN At Heash OttecsliHiQsta RosaRs Stlartnh rargilisugroup
cqonsisting Bfdroxypropyl methyleellulose (HPMC) and hydroxypropyl cellulose

(HPC), or a mixture thereof.
9. The composition or use according to any of claims 4 to 8, wherein said
active coating comprises at least one surfactant selected from the group consisting of

Tween 80 or sodium lauryl sulfate.

10. The composition or use according to any of claims 4 to 9, wherein said

active coating further comprises at least one filler.

1T1. The composition or use according to claim 10, wherein said at least one

filler comprises a suitable grade of lactose.

12. The composition or use according to any of claims 4 to 11, wherein said

active coating further comprises an aqueous solvent.

13. The composition or use according to any of claims 1 to 12, wherein said

alkaline agent in said subcoating layer comprises an organic basic salt.

14. The composition or use according to claim 13, wherein said organic

basic salt includes at least one of sodium stearate.

24



Tween 80 or sodium lauryl sulfate. 10. The composition or use according
to any of claims 4 to 9, wherein said active coating further comprises at
least one filler. 11. The composition or use according to claim 10, wherein
said at least one filler comprises a suitable grade of lactose. 12. The

comppﬁ.itionmtt%@@@ﬁf@iﬂ&ﬁ%@&%@tﬁ@%a‘}%% LRETEIR SAIGaCHNE iy

1goating further comprises an aqueous solvent. 13. The composition or use
alkplips gy LT oSO IS apmaraies sl dnalgatisd e min said
subcoating layer comprises an organic basic salt. 14. The composition or

use accordir,lg%%o claim 13, wherein said organic basic salt includes at
least bhe of SBUIRNHIERIRE T e acpFingih poidbAlomusk taddordhmgeio said

sutRyRiglaims hinudds whesinsaidialkaling agent doisaid sHioay Deplgyer
rding

comprises an inorganic basic salt. 16. The composition or use acc

CQESESP Chaife e sy vnsiaricsHidosuddBMing ribeenibiladesnt least

hane-celuiesicnalyse clpe omnaigrayp consisting of
hydroxypropyl methyleellulose (HPMC), ethylcellulose and hydroxypropyl

cellulose (HPC), or a mixture thereof. 17. The composition or use

according tojapy:&rhslaimsnloiond «WRsIgID saig) RAUNY IYET wherein said

omprises at least qne surfactant selected from the roup consisting of
S”%W@E‘H%@%%&H?ﬁﬁ??éweéﬁﬁ%@é.Sﬁéfaqfﬁéfés}ﬁﬁééi Tormahugeonpcordingng of
Tteanygoodclaimsnliiard? siyherein said enteric coating material includes at
least one enteric material selected from the group consisting of
hydroxypropyl methylcellulose acetate succinate, polyvinyl acetate

phthalate, celldlosmpestaie phibalaieaalulgss pee@tetimellitateynerein said

ethacrylic acid. methyl methacrylate and polymethacrylic acid ethyl

olym . :
e“ﬁ?é%m%%?‘j}%é?ﬁ?@%@%@ﬁé&%#ﬁéﬁ BRuse'eieaaiRidlodnyist Briniby gooup
cobSiswersinysaisypRIpICEeaiNG maesial fuber COmRISEs, diplasticizer
stﬁl?cted f{otin the group . . .
phthalate, cellulose acetate phthalate, cellulose acetate trimellitate, polymethacrylic acid

methyl methacrylate and polymethacrylic acid ethyl methacryiate.

19, The composition or use according to any of claims 1 to 18, wherein said
enteric coating material further comprises a plasticizer selected from the group

consisting of a citric acid ester and a phthalic acid ester.

20. The composition or use according to any of claims 1 to 3, wherein said

substrate is an active core for containing lansoprazole.

21. The composition or use according to claim 20, wherein said active core

is selected from the group consisting of a peliet, a bead and a tablet.

22, The composition of claim 1, wherein said subcoating jayer essentially
consists of an alkaline agent, a cellulosic polymer, a filler, a surfactant and an aqueous

solvent; and

{(c) an enteric coating material layered over said subcoating layer.

25



consisting of a citric acid ester and a phthalic acid ester. 20. The
composition or use according to any of claims | to 3, wherein said
substrate is an active core for containing lansoprazole. 21. The
composition or use according to claim 20, wherein said active core is

selecteyl fromibe B SORSISIRNPhAPaleh ashgad andatakleh A2t ore

composition of claim |, wherein said subcoating layer essentially consists
D3 AAIARd et T ReRbIgE RO BIgRME, W ar @ aiifactant and an
agueous solvent; and (c) an enteric coating material layered over said
subcoqating layer. 25 23. The composition or use of any claims 5 to 22,
whereift saidﬁ&ﬁ?&??fbﬁ‘é‘oﬂég%@% it 4lpdmgle BhEE sH6 FNETitcabg
m&%mmrweaéva@i@mm?@y&w@ ReCAIRHE doadeseinsaid ¢
enteric coating material is layered over said subcoating layer to form
enterid LS AP REEENS S A\Rh BRUFFSAE wHIBTRSsshiatd pafible desage form.
compressed into a tablet dosage form. 25. The composition of claim 23
wherejn said neutral core has a size in a range of from about 80 to about

500 nficrons. |26 PR XSG EEAB LA AReDED vikd rshtsdiersidaatsainize in a

rdafgerafdeabain@otid84e: 3bouki3Rmicrons. 27. The composition of
any of claims 24 to 25, wherein said enteric coating does not include a

plasticizer. 26
26. The composition of claim 25, wherein said size is in a range of from

about 200 to about 300 microns.

27. The composition of any of claims 24 to 25, wherein said enteric coating

does not include a plasticizer.



