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Sol id dosage forns conprising an enteric coating with
accel erated drug rel ease [0001] The invention refers
W 0008aB30d0 dosage fornms conprising an enteric CPEL/ERZP07/054398
wi th accel erated drug rel ease. Background of the
i nvention [0002] Enteric coated products are designed
bolitededdye forats cbﬁﬁrf‘ﬁn?tﬁi'&ﬁﬂérw @oéthﬁ_‘gvﬁlm a6t &afdted drug
the active substance in the intestine nteric coating
can be applied to solid do®@Rs€ orns, such as
granul es, pellets, capsules, or tablets. The purpose
ent er [ r
[OdHIJ tati Eﬁealglt%btn& réfe'i'g t§ §6lfogtﬁio§§ a?&ﬁﬁ?ﬁ&)rﬁdﬁﬁ%ﬁog an enteric
coatiny with aibbu@rélledairaglrelbakety by preventing degradation
of acid or gastric enzyne |labile drugs. Enteric
coati ngs have been devel oped for nore than one
irst.real enteric coating was believed
Bafggﬁ%%xﬂe}zﬁ?ﬁ"\sﬁﬂma in 1884. Sone of the earlier
coati ngs depended on the enzymatic breakdown or
enul sifying effect of the films in the small

{00077 est i nEnteritctoasd proQ@IdtS afd HEBighed esl rémakt ie&idt n the stomach
acid. [0003] Alnost all the currently used enteric

angdhen ita|rglegse tgo rAgiive | bskanasdins ihednirstine a Engsicyaeating can be
I

oG B SRR SRS, SARAOURAE O | B, 1Bt The

purposei f uanteoini zedtingnd tmqorpoéqtnme csbamangsfroana'rmatmg active

insolyble. In the intestine, the pH increas
CoBBRYBIS HiBnARgaSHENC &F biTPEo e Db HAHEBIY e Asventing

de?O tiBE SrRA&H! GH %?étﬂc'é?&'yﬁ?e Ief"tﬂ@ dfgsP EnYdR! cSé‘ﬁHgs”Héve been

I sintegrate di ssol've, releasing their contents.
deBaIspeld dimr mbee hanpaseceftugn Tdet st teat eaterivgeoadimgi was believed to
us& era in tg:yo%}r{n%gmshl%%lélq Some of the earlier coatings depended on the
enzymatic breakdown or emulsifying effect of the films in the small intestine, such

as enteric films based on stearic acid.

[0003] Almost all the currently used enteric materials are synthetic or
modified natural polymers containing ionizable carboxylic groups. In the low pH
environment of the stomach, the carboxylic groups remain un-ionized, and the
polymer coatings remain insoluble. In the intestine, the pH increases to 5 and
above, allowing the carboxylic groups on the polymeric coating materials to ionize,
and the polymer coatings to disintegrate or dissolve, releasing their contents.
Based on the purpose of an enteric coating, an ideal enteric coating should
possess the following properties: 1. Must resist disintegration or dissolution in the
stomach for as long as the dosage form remains there; 2. Must dissolve or
disintegrate rapidly in the small intestine; 3. Must be physically and chemically
stable during storage; 4. Must be non-toxic; 5. Must be easily applied as a coating;
6. Must be economical.



possess the follow ng properties: 1. Miust resist
di sintegration or dissolution in the stonmach for as
WO 000g/13%9¢ he dosage formremains there; 2 . NIBCT/EP2007/054398
di ssolve or disintegrate rapidly in the small
intestine; 3 . Mist be physically and chemically
TapleaPkRoWY sbite 66rAFREM uded eMésit- c@%t.ﬁ%umnét@iqers:foﬁup%ﬁéman
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enteri c- coat ed dodagetibor ns coa{%% wigh lo é I%b"'ty
grssototTom threstordpHpotymers such oS potryvi iy
acbrbylespRcRiiat e,| cephp ose acetate phSiedigd HﬂrteSt'”a| fluid
EudraghtheleyteL 100-|55, rapidly disintegfate oot $.0
otne SRl |1 ntestine, npwever, thipg ot _1he
8')’ ';gd)ﬁ?g;taﬁere i PUARIeed a di screpaf?lgwbg f%ﬁigl fluid
wtrop vi vo |[performange of enterjc coafh
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di sEyHsyereRhr esH
di gnatwipeditlose al v
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pnulrp that

oat ed projuc
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p|SEﬂ)dl£b2|e iminpés$tihasfluid

buffer, greater tran_ 80% of sjhoul d faeém pH 5.5

I CI cabcu W l III I' '-I-\, LIS qut I Eéj:a?qbgl,‘b tr%!dt;'lc B t|na| ﬂu|d
Fﬁﬁ_p i|ls much sheor n GRS

t her e%hﬁ&yng&%gre di screpanc) Iiei%@ﬁ ih vitrisom pH 5.5

dissolution data gnd in vivep C

enteric-coated dogage forns %%ﬁ k§%hfp?bn E]t%stl(%al fluid

1-2 h or nore for [the enter c3<9a pr oduct §°%°H5

disintegrate afterl gastric 3 [ 0eR0lbiésn sH&dtinal fluid

intestinal transit|f time is of t|_h OQrder of Sfrgfmtmjpgso

disintegration and drug release from such :

enteric-coated dosage forns will occur in the distal

small intestine. In some cases, such delay of drug

s [0Q04]ease ttrisngommonly believed that enteric-coated dosage forms, coated
with low dissolution threshold pH polymers such as polyvinyl acetate phthalate,
cellulose acetate phthalate or Eudragit® L 100-55, rapidly disintegrate on entry into

the small intestine, however, this is not the case.

[0005]
10 performance of enteric coatings. For those enteric-coated dosage forms, coated

There is indeed a discrepancy between in vitro and in vivo

with low dissolution threshold pH polymers, in vitro disintegration always occurs
rapidly within few minutes in simulated intestinal pH. In addition, the in vitro
dissolution studies normally require that when the enteric-coated products were
placed in pH 6.8 buffer, greater than 80% of the drug should be released within 45
15 min, but in most cases the dissolution time is much shorter than that. However,

there is a major discrepancy between in vitro dissolution data and in vivo
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enteric-coated dosage forns could lead to ineffective
drug therapy. For exanple, enzyne suppl enents

W@ ostidiond e the primary approach to treati ng pROTERRDT/A54398
i nsufficiency of those patients with Cystic Fibrosis
(CF). Since patients wth CF have | ower postprandi al

peAoRAgna oPéhteABRBBRA dbsdydainthi cBRABKkE upttd@ IEBEYTEh or more
rel ease from conventional enteric-coated dosage forns

forithg esterpspeentpawreducts todisimegrte pftgagastrie eamivipong.
Conparing this release tine to the usual snmall
intestine transit tinme, it appears that as nuch as

[odbfd!f theAévéya@b'umeQﬁ%ﬁ‘éla%gkit”ﬁm*éetiéﬂew tﬁ?yHFde@”%f 3-4 hours,

enzymes coul | ost Ing to an 1 nsufficien
disariegratioafdret drug relead froonsudtoenterictcdaded absage iforass will occur

in v Gotal Pk intetie. TBeriPeaCibdsy 3ulhedBRY: of Brlg Jplease from
enﬁa‘i‘%'—éodté@ okhae fGomd dodrRCega s |ﬁ@ﬁe<ﬁivﬁaﬂrﬁg|tﬁefddyt. Y oPlexample,

these drugs in conventional enteric-coate _ _
enzyfneulsapmlen@n@monshmtantt@ prinearyi eapmacabtcbitre}atmg pancreatic

insBRIRS ol fitiee BetidrTR S CyBlc (HBRSRO (¥ Brsineg patigpts with CF

hag&®dwer postpidrtial diibdeRbEpHCESAHGISWEh BidalthRipebplee #8@ ®nzyme
its drug |oad pronptly on entry into the small

release §iom eonpentipnah @nédris-eoaied Higisng feess rtakes apgqulmately 100

SRR 0 O 2640 Dl s

trangipitichegris @ppohrsathiat &3 MuehGad haliehdapaitable dfntact time between
2007/ 006353 dlscloses the use_ of a parti
chyyagt 2rd iepedmesi ertle Renash kadnade agbmu{mﬁ/nt enzyme effect. In

adSFBBHr fo?'eEHuﬁ]%Ql' %F"agﬁ{vé%mtw%i)bhﬁﬁﬁn N a‘B%ofprho'hois%e upper part

cent esters of acryl
of tln‘e smalhmte:yclnec Iladaybohdmhg&etaasé&omhstalessmabmtmlrgmd:mdd decrease

ind BEEDARSHU 50 BRSPS P Bpef B HyRt Rogltons. o
inst&iced PRUBIGHY aflability of levodopa could be improved by loading high
concentrations of the drug at the upper part of the small intestine. An enteric-
coated system that releases its drug load promptly on entry into the small intestine
would therefore be highly desirable. Such systems would also be of benefit for
drugs that are absorbed throughout the small intestine, in terms of rapid onset of

action.

[0007] The document WO 2007/006353 discloses the use of a partially
neutralized anionic (meth)acrylate copolymer comprising radically polymerized
units of 25 to 95 percent by weight C+- to Cs-alkyl esters of acrylic or of methacrylic
acid and 5 to 75 percent by weight of (meth)acrylate monomers having an anionic
group, at least 4% of which are neutralized by means of a base, for producing a
medicament that is provided with an active substance-containing core and is
coated with the partically neutralized, anionic (meth)acrylate copolymer. Said
medicament releases at least 30 percent of the active substance contained therein
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medi canment that is provided with an active

subst ance-containing core and is coated with the
w@arosi1zmbo y neutralized, anionic (neth)acryl atBCT/EP2007/054398

copol ynmer. Said nedi canment rel eases at |east 30

percent of the active substance contained thereinin 30

in B0NWirRAestlat & PH at wiMidt: thd Retins Isupstapidbsikagifificibhtly soluble and
sufficiently soluble and stable and at which the

stablsy eegpRinehie thedsarseanondingamadicarpaniednahiis woate@ with the non-
ne{]f?&ﬁk%‘djt éﬁllohﬁgiegg 8@&@& t jr%éﬂéiéé‘é %'s-‘/t'ﬂ%h ! @tp%?é of the

ess than tive su ance con

acﬁ&@slﬂmsnanéé)e@:&]a.nadethdcmnent US 2005/ 0271778 descri bes
a method for produci ng pharnaceuticals wherein in the

case of gastric resistant solid dosage forns

risi ani oni rlaec. oI nmer, for the .
oG eot She Hocdimetiie ARbtiZ/a 746 95 RB Hivbaod for producing
ph&QRAGH RIS WHEREINC AT 8h& at4LeP @ YeRitrid %e@%@éﬁtegoﬁoo doRBgE forms

a gradient in respect to the degree of neutralization

comfprltsmg ani ampgicg(roeirdaciylade noex &(nﬁ‘@s podtectien of an acid-

se%ﬂ gtl\éer %{15{3};@ ?:ﬁrgt q%ﬁglih%;?otége | ngeé'dstagplled to form a

grai é’f‘itqﬁtre§yb‘&taﬁltlﬁ’e Hé@féeeoﬁﬁéutv.aﬂlzéti@ﬁbﬁﬂfeeam'&h&; geapseacross the
of neutralization is decreasing towards the outer

thiglggssrpf dhe caatingdn ithgyinner segien of heeprtingsthg apiarieigtoups of the
polé(ﬁiérsér@r}fe%tl%ﬁlzé@?o ?cgtegt g]%sg(gg Ié!ﬂfe"éct‘\)?a §lﬂ?st§r‘?'(§ee 1% degree of

sensitive sol orns conp

nectalizztion |(sn®édréa@|hgltat/\@r@@m|®é YOURET, réglon td‘iethar@iamgl pnorder to
of an al kal.i-sensitive active substance said cationic

achigrg nraasiriaIEpisnceo of dhen toligr dapasr TPHMr dagBet cage of alkali-
sehdlfivel28[i¢ UoShoOabirhe conishiy efcét#aﬁ.&f}ﬁé@]ﬁ%&y%ﬁg;&aewmer, for

across t ckness e coatin
the @uotectioi dfhen calkali-agnsities cm:ttwensubsjamm$a¢rf datienic polymer is

opBiae F foel € afdlen i 5Bet o8 s naugpliastin of the cationic
gripl 5663 3k AicRiedSr ! Elir. B MPTict rEBRIEGEINRtRoating the

towards the outer region of the coating. However
calirriagepupsiokhenerlygier @revngutralized to protect the alkali-sensitive active

substance. The degree of neutralization of the cationic groups is decreasing
towards the outer region of the coating. However, this document does not give any

suggestion of how to accelerate the release rate of the active substance.

[0009] The document US 2004/0028737 describes enteric coated stable
oral pharmaceutical compositions of acid unstable drugs, wherein the enteric
coating is a bilayer with a pH gradient across its thickness comprising an inner
layer of neutral or near neutral pH 7 to 7.5 and an outer layer of acidic pH 2 to 6.
The intention of this document is to achieve stabilization of the acid-sensitive drug.
This document does not give any suggestion of how to accelerate the release rate
of the active substance.
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suggestion of how to accelerate the rel ease rate of

the active substance. [0009] The docunment US
WQOM818028737 descri bes enteric coated stabl e PCHEP2007/054398

pharmaceuti cal conpositions of acid unstable drugs,

wherein the enteric coating is a bilayer with a pH

[o@rcpdi ent Taer@scumdrd WD 000840201 ddseriBEs &N siable formulation for
| ayer of neutral or near neutral pH 7 to 7.5 and an

th%aﬁlérsqfrﬁjiéﬂe lensepriaaple. pezeinathe subpiiete ceeprisng lensoprazole is
coéllédZ/v tLd S 'ﬁ?%aflrggr Fag/epgﬁﬁt%}h?r&iEﬁgll%éllﬁgtésg%%t,oénc} Qﬁ enterlc coating

onstogasfsthioBubtodiivly fgepCTigd eloatimenbhdurtiedrediseloses eh@tf as alkaline
the active substance.[0010] The document WO

agepjoeroani hesigesaits; Bee sqdiun stearpis. (Af| IRPTASNIG basigrralts, such as
soé‘lﬁh{jh? llrbgje'h' Xﬁ'bloﬁgﬁeggfra&ﬂbﬁ m&‘?ﬁﬁ%’ B?%Eesa?tg%ﬁfcﬁt &e not water

conpr g | ansopra e 1s coa a subcoati ng
sollubyeerareourﬂmj niHege agaal kiaéiinterdigenof thisdstate eft artiis to achieve

t f thi b t | . The d t )
stabietian o tae PEckeetsie JUeRRaPPIEoR IS BPGURRE! Bass got give
angaligosildrke] AN SAEAMENR, radd EBNo Hafiete tRkirbo.

such™as sodi um hydrogen carbonate, or other 1norganic
basic salts which are not water soluble are used. Here
ain the intention of this state of art is to achieve

[0GH1bi | | 2&hPoASTiCt Heatad REoSuRst of BiSds gl [QkrabpigzEpgigned to
rerﬁgfnsi dos tstgﬂﬁ%h%d Gle l’]etongéaﬁgwg%k i s st?%\éﬁﬁ)the upper
aCCE erate release ra of 1 actrve su ance.

mtéﬁﬁﬂel]ThT&@cmﬁl ebseraiined tadalidsdodadehifernss abeingf the enteric
are designed to remain intact. in the stonach and

comtings Ol theISaeCt 1 Hot noleranie: HSEITAIG BB Gpigerinto the small
mt?ﬂﬁt%ﬁ@e tﬂ@e%eﬁﬁ Wbs @RS S Yl Qe % E)ﬂ?ﬁe %?Hérdof%zrﬁitgﬁ hours

avin enteric coatings o e state o
disﬁﬁegmtlonaqnoddngreleaﬂeegom suadn eetﬂrlcycdahecd) dokegs riainhs will occur

n 7% SRBSmal BRSES oot e TAIRL g G e gy enteric:
coBRURRTAGHITOMS L6NAIBAE (4 FrofrRaiRsldrlesmaradyer & Wi I

[0012] Thus the aim is to provide solid dosage forms with enteric coatings
which more rapidly disintegrate on the entry into the small intestine, meaning at an
earlier time point when transferred from the stomach having a pH of around 1 to
3.5 to the entry of the intestine having a pH of around 5.5 to 7.0 (compared to
more distal sections of the small intestine having a pH of 6.0 to 7.5.

Object of the present invention

[0013] Therefore the object of the present invention is to provide solid
dosage forms with enteric coatings where the drug release is faster at lower pH
compared to state of art solid dosage forms. The object was therefore to formulate
pharmaceuticals which release the contained active ingredient in accelerated
fashion.
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in the distal small intestine. However, this delay of
drug rel ease fromentericcoated dosage forns could

wo e@d/ 183090 nef f ecti ve drug therapy. [0012] ThusPCTEPENNTV54398
is to provide solid dosage fornms with enteric coatings
whi ch nore rapidly disintegrate on the entry into the

Supifhly ofties invintigreani ng at an earlier tine point when
transterred fromthe stomach having a pH of around 1

to 3.5 to the entry of the intestine having a pH of

around 5.5 to é npared to nore dj stal sections of
041 sl IThﬁrﬂbé%ftt I$h 0|H89|bb{ga golgtHesage formeompyising; ect

an bnbﬂ%o%hﬁ 9BEatedV68weRm HOOr cgﬁ‘t%lirg Solpﬁwgﬂg%ét‘?cﬁ!ally active

e pre ent I nvention Is to prov osa

mg‘reailaret and Bnenter erdedoabatimgy where the drug rel ease is

ast er | ower pH conpared to state of art soli.d . .
Wh&as@ag%alao'mer cpRHn L, o RIS eey g iabis polymeric
maierglngfduel o2t AWRrRIDYIEG agik NerBIco 1P al h&arkpit pims the salts
theragf eanbdires of satcbaed anddtstsalthi on. Sunmary of the
whiereis reaid eufeyoc4ting eoropjisast an engwliv palypyeric Beiterdl which is less

do f orm co i si,ng an i coatln l. ocat ed
or (T AU ERIEBTREHT ATt oR Ineh RBEL PPRUREY act i ve

i ngredient and an outer enteric coating; wherein said

i nner coating conprises a partially neutralized
[oG#g]oni ¢ rrhb)prresém imeéetioraprovidied at ehiaktcaatedsbiia ylosage form.

aci d having 16 carpbon atons the salts thereof or
ASn?@J?UF&QaEﬁd §8l"§ agsage FREM t& degage \'791'8(} ScROINGy to the present

mvi%gﬂﬁ@)h N9 FRIMY [S§stan aﬁH'éHBV\% Rﬁsyfﬁ% o {%‘r@ér‘rtaéru\@h é?é‘?se in a

ess or not at all neut I zed t nmat er | a
sintulateidngestric daidi fog at [€231 3P0 Thie groesding to ml&ﬁlZSoEor example, this
tesl? rf8|y gHgV%In%nQESQFIg rrc'agls%%%teer%a)‘j’ %lel 8e grsr’r?gde in a hydrochlorlde solution

pH 1.2.

[0016] In detail, the enteric-coated solid dosage form of the present
invention is acid resistant (gastric resistant) and shows less than 10 percent drug
release and preferably essentially no drug release in a hydrochloride solution pH
1.2 for at least 120 min, before it, for example, is placed into a phosphate buffer of
higher pH, for example of pH 5.6. The present inventors have shown that the use
of an inner coating which is located between the outer enteric coating and the core
of the solid dosage form helps to disintegrate and to release the drug at a certain
pH earlier compared to a solid dosage form having an enteric coating without inner
coating. The intended effect is that in vivo the solid dosage form according to the
invention releases its active substance “earlier”, namely already at the entry of the
intestine. The term “earlier” here means that the solid dosage form according to
the invention starts to release the active substance already at lower pH value
compared to the normal pH of the intestine, namely when the solid dosage form is
transferred from the stomach having low pH e.g. 1.2 to the entry of the intestine
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As enteric-coated solid dosage formthe dosage form
according to the present invention is gastric
w0 e@Basawm and shows | ess than 10 percent dr ugPCPERHST054398
in a sinulated gastric fluid for at |east 120 mn
according to USP 28. For exan‘pl e this test for
(e. Ehgw 5®) GARER i€ Ha@ﬁigsé&n% Pa&Etoon®@ stdnfach, but not as
ydrochl ori de sol ution 0016] In detail, the
highraseit ||S:U7@d?§tS@dn§6¢reoﬂlélf@£ @‘éth’fﬁrQﬁtbfﬁ lfttﬁétlftﬁ esent
invention is acid resistant (gastric resistant) and
shows | ess than 10 percent drug rel ease and preferably
entia b e ,kN drpc [
[O(f;lgiﬁutl onh-iaﬁ rléﬂ’sgl;gé? dchi eastals fogomé Iﬂbg %éﬁ? |nn?r coating is
prepaeqbrfr@m Be anjueoasl snhﬂnmr@qs@’smdmammg ibie rdespéetive anionic

pobisuiREreR. PRusaldiorber dissersidh “LBATNAG DRPEhp[Lhan the soluton

or 'd@éb@rﬁgn beSeRRich NBe OBliteF cSQﬁﬁ‘j & o%@a’?lﬁé@gltas'ﬁ%uich%ec@rﬁcﬁarstood
the solid dosage formhelps to disintegrate and t

that éln@agatlmgwes cﬁussb imisolid ferm dpes pet bave aach o@smﬁ@rraﬁjhe@lrathe pH
ol i d,dosa n enteri.c ofs!

of {1 sefaufig et iR T ABaRal T BRRES 1 BPAPE S hidigpersion

frof0lwiictl ahageodtigMiR wHAsideag AlollR, itherenid e pel eAHES can be
its active substance "earl.ier nanel y already at the

measurgd §7 thersolichicoating ¢he Tdiieteacm ingalf | ofethe $iftonmes lispersion

frobf\hich e i CLoIRRRAC TR A AIRO Lo the i nvention

0 release the active ance al ready at
| ower pH val ue conpared to the normal pH of the
i ntestine, nanely when the solid dosage formis
[0a1&insf er tredase ofmthéd ereparatio thapotlygnérofnom-are agueChuQ sblution or
ry of

dispacrist B % PorerepPepnprat (e R aalichblie Shutisner dispersion

frofi @RickSthiet mhér E:B@tlrf_‘@ﬁ%eobtﬁldéﬁleelsdétslbéét §%§5H WS Ofno‘i'é‘ Preferred
i ntestine. is effect is achi eve

at least Aéprhé‘lliiSn ﬁertharcmefem@d at lppeiphbeeH unigen @\rerafqmm@referred
at Zﬁ]eisg:%@ rbl—?run?tjs,s %%eﬁ'faﬂh&o B?@f'eﬂjeﬂgatt I'%%sf %‘?%‘f—f 'uW?s, even further

preferred at least 3.0 pH units, most preferred at least 4.0 pH units higher than the
pH value of the solution or dispersion from which the outer coating is obtainable.

[0019] In case the inner coating is prepared in an organic solvent there also
can be no pH measured. In this case the anionic polymer for the inner coating is
obtained from an (organic) solution or dispersion wherein the degree of
neutralizsation of the anionic groups is higher compared to the solution or
dispersion from which the outer coating is made.

[0020] In a preferred embodiment the difference in the neutralization
between the inner coating and the outer coating is at least 5 percentage points,
preferably at least 10 percentage points and most preferred at least 20 percentage
points. Further preferred, the degree of neutralization of anionic groups of the
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pol yner therein, this solution or dispersion is having

a higher pH than the solution or dispersion fromwhich
WO b@sastoer coating is obtained. It should be uPHEEB100D054398

that the coating as such in solid form does not have a

pH. As far as herein the pH of the coating or the film

oute¥ coBhY N8HMIdst MBPRFcértepiifebly Bemdet BlgePBer! further preferred
di sEerS| on fromwhich the coating is obtained.

at moshé wghcentheyen fusthes ppeferiied e neest Zorergeaban@mash preferred 0.
solid coating the difference in pH of the solution or
di spersion fromwhich the inner coating is made is

[OCIAQNi T i CfUFtheI g)?éé}rehntr%aéﬁioﬁ’ﬁc %)Bignﬁ’%ﬁp?ﬁﬂbﬁgln&ﬁﬁ)rised in the
polfymer tfrom an aqueous solutio r dispersion, Ih a

inner efoating darehiro therentert coatiol, vespextivelyt e irdpandentliprfrom each
di sper si fromwhich the.inner, coati i s,_obtai napl e

ottes S ted drord e oA <SR ol e el deiliipsg acetate

phitfdidt8! dlyvind tdi@tater BhibalRe, ﬁ&?rldé?@ghppa{ neiHylRIILRse phthalate,

even further preferred at [east units, even
hydinexy proapypmegtbylcetiulase | acesate2 sacirpten(HBMGeAS), elitlnse acetate

.preferre t,least 3.0 pH units, nost preferred at
tnrﬁglﬁg?egr%oﬁgll ts higher than the pH val ue of the

solution or dispersion fromwhich the outer coating is
obt ai nable. [0019] In case the inner coating is
[0q@2¢par edPrefesablyrtparinmersaatiagtis trizelecofad partiadiy neatrakizgaH-anionic

sured. In this case the anionic polyner for the
(mgﬁﬁ@q:ry@a%.ppﬁa'ymer&@naﬁﬁea of ?r@ﬁ]-rgﬁm(ag Paémeébzegmﬁ Fred to 95%
di S 8N i r red i ' f750
by HeiGhOLE & CRAIFERIdRs (f Sl (ool iy 4GRS 0175% by
weightd{rsgib)airglatd moomarhesh hekimgoateaniooit grayp, swhasken 1 to 80%

00 mbodi the. diff in th
profuhet Bast 816 BBt had e Ran il 2bBgis wguhae meulaliesd by an
alkafiRé agent;s at | east 5 percentage points, preferably at

| east 10 percentage points and nost preferred at |east
andghgexudencagiéng is made of anionic (meth)acrylate copolymer consisting of

free-radical polymerized units of 25 to 95% by weight Cq- to Cy-alkyl esters of
acrylic or of methacrylic acid and 5 to 75% by weight (meth)acrylate monomers
having an anionic group.

[0023] It is further preferred that the salt of the carboxylic acid is an alkali
metal salt, more preferably a sodium or potassium salt.

[0024] In a particularly preferred embodiment the carboxylic acid is having 2
to 16 carbon atoms and even further preferred is having 1, 2 or 3 carboxyl groups.
As further examples for carboxylic acids which may be present in the inner coating
the following may be mentioned: sorbic acid, benzoic acid, fumaric acid, adipic
acid, citric acid, succinic acid, glutaric acid, malic acid, tartaric acid, acetic acid,
glycolic acid, malonic acid, propanoic acid, glyceric acid, trans-crotonic acid,
itaconic acid, mesaconic acid, trimethylacetic acid, isocitric acid, hexanoic acid, 4-
methylpentanoic acid, gallic acid, terephthalic acid, phenylacetic acid, mandelic

acid, alpha-phenylpropanoic acid, beta-phenylpropanoic acid, lauric acid, caprylic
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poi nts. Further preferred, the degree of
neutralization of anionic groups of theouter coating

WO go0at13sepst 10 percent, preferably at nost 6 pRCT/EPR1007/054398
further preferred at nost 4 percent, even further
preferred at nost 2 percent and nost preferred O

acid003a4dinit @cid) ehyridtiefRid afd iMiRtres edreo Ghe 8BRS t?hereof or mixtures
mat eri al corrprlsed in the inner coat;@)@a and in th

of gadencigeand g, salie st tArotrsblyi thei arIbpeNigentifyS fadiie acid, citri

ac‘aacﬁhs @%eéc@ aé)?%ﬁﬁﬁlgsf f QI? ogf:g}b%ggf?@ﬁ{nﬁg |H§u8é sodium citrate.

acryla 0Se aceta

Fuﬂhby\permydulmbmférreﬂwaH@iceauhyﬁr@tﬂtdeD)br their salts for example
met hyl cel | ul ose pht hal at e, k/drox%/ opyl o
SodiMh{irats. Qi1 gixtEephaed Anddingale qr igeempigthe puffersysiam citric

ac@l‘ﬁ% Litfatb' Tﬂ@'érh&@ﬁteof’f Seg\ﬁlokﬂfd‘auh {i’rzgélt ﬁﬁ@r@S W Mixtures of

e inner coating is na a’ part ly neutra ize
salalnacxdl and mtstd;eltacprpfeiablycm:aowmm th:somsmgﬂ ifrogn & to 35 percent by

d d 25 t0 95% i ght
weght igrep Bl Idhe &Gt bt g PRediRett by BialliAsed on the dry
po@/ﬁﬂ\éil M Ml cBalhyy wei ght (meth)acryl ate nmonomers

havi ng an anioni c group, wherein 1 to 80% preferably
at least 2 to 70 % of the contained anionic groups are

neutralized by an al kaline agent; and the outer )
[0@28dt i ng ltsisnhigthest peghersed cth@?rﬁa¢ atir}eyllrmeé aopdhgneyter coating

oGR8y oL e 2R Ropf PR Fp S Gieft ibvigpr weiht

garn‘ellﬂﬁladusthec pacicdlaalycprefdreed ﬁﬂéx bry/e nelatibih b@tmédsﬁ 3 13 }dr@fr %nd the
onmer s havi nqpan ani onj ¢ grou is furth

oufir parrais 1620 loi- Bl nretsrre a0 0 b J9A0 by Weldht pf dpppolymer.

al kali netal salt, nore preferably a sodi um or
potassiumsalt. [0024] In a particularly preferred

[00323}0di ”eﬂfhetdb?e&@f 'ﬂ%(iérlés%n@ﬁ‘lv@ntlén fbaéﬂ'sﬁgs_oﬂ/efdooﬁﬁ method for the

car bon atons and even further preferred is having 1,
maswfactyes elox gastiicgapistant, enteric coated solid dosage form comprlsmg the
following steps:

a) a step of coating a core containing a pharmaceutically active ingredient with a
polymeric material,
b) a step of coating an anionic polymeric material on top of the coating of a) to

form an outer enteric coating;

so that said solid dosage form comprises an inner coating located between the
core containing a pharmaceutically active ingredient and said outer enteric
coating;

wherein in case of preparing the polymeric material from aqueous solutions or
dispersions the pH of the solution or dispersion from which the polymeric material
of the inner coating is prepared has a higher pH compared to the solution or
dispersion from which the polymeric material of the outer coating is prepared; or
wherein in case of of preparing the polymeric material from solutions or
dispersions based on organic solvents the degree of neutralization of the solution
or dispersion from which the polymeric material of the inner coating is prepared is
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As further exanples for carboxylic acids which may be

present in the inner coating the follow ng my be
woreovsiiggeew: sorbic acid, benzoic acid, funari CPEI/ER2007/054398

adi pic acid, citric acid, succinic acid, glutaric

acid, malic acid, tartaric acid, acetic acid, glycolic
highek @onipakr et tRCsSluti® OPaRPefsias frdm hicketheCdgieric material of

trans-crotonic acid, itaconic acid, nesaconic acid,
the eutgecaglingistprepaEdl, isocitric acid, hexanoic acid,

- . i i ' i t L i

whéglalﬂ"?fng%t Eﬁ%@ﬁl&cﬂs";‘i@ita? r%%gﬁpﬁ&al% tg PURRPS 881 Gosage forms

comipfibimgpBeidy bpterpacating aeit dwhieht de phetnybmpeisansaid meied, coating
lauric acid, caprylicacid, caprinic acid, nyristic

achieve araleastQlr 64 Rasepriop! then@hapmageutitally Fctiyp ingredient at a

ceﬁ?%i%ﬂttHﬁé%ifPﬁn 53b% ﬁgb& M sbiicP dééé%fa fofhRt cé}hgﬁﬁga@aﬁ/d inner and
the carboxylic acid i$ adipic acid, citric acia~or

saislooldec cagiin) aBhienplaeeledsd be 18 gdarcerit afahbphdrmacaatickly active

. include sodiumcitrate. Further, particularly

ings bt Wit &0 Bt Sbiedie of s £ oaci d- or ¢ hei
salts for exanple sodiumcitrate, or a mxture of acid
and its salt for exanple the buffer systemcitric

[O@?ir]d/ Na gutthat, @he BBRcRBPHY prekehhidiventidiPiyals6 salied By a gastric
salt thereof, or mXxtures of said acid and its salt,

registankreataric ¢oated wplitHAsagR farEneeMPHYROS to 35 per cent
an W s T PR GRS DS R sheyencay ac

ingrexdient smatnute] &1@6¢ coatingg further preferred that
each the inner and the outer copating contain 2 to 10, .
whereip dhedhner £6al§N9 (BEPrisEe R PRIMETE MRteNighanmghe outer coating
; i I i beSifiurther particularly
CO@?Q?%%Q%%% ptgﬁ)enlﬂarne IE:Tta|te(§aﬁlr$i‘|’betvveen the inner and the
whengierinccad nf prepdrih®thde poBndiy; nmateffiar frenh 8Qu§dug solutions or

b Dbt B R 5L B8 s BTy LS B8 e morr
of the IRMEUESSINY & Plepbreastdd @ hRMep g lconfPHrédite HeAkSHtion or
solid dosage Torm conprising the foll ow ng steps:

dispersion from which the polymeric material of the outer coating is prepared; or
wherein in case of of preparing the polymeric material from solutions or
dispersions based on organic solvents the degree of neutralization of the solution
or dispersion from which the polymeric material of the inner coating is prepared is
higher compared to the solution or dispersion from which the polymeric material of
the outer coating is prepared;

wherein under pH conditions in the range from pH 3 to 7 where solid dosage forms
comprising said outer coating but which do not comprise said inner coating
achieve a release of 10 percent of the pharmaceutically active ingredient at a
certain time within 2 to 5 hours, the solid dosage forms comprising said inner and
said outer coating achieve a release of 10 percent of the pharmaceutically active

ingredient within 80 percent of the time or less.
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a) a step of coating a core containing a

phar maceutically active ingredient with a polyneric
woriosns®wbg b) a step of coating an ani oni c pol POPEPI07/054398

material on top of the coating of a) to forman outer

enteric coating; so that said solid dosage form

[OCGZBIPT | Segvan fuRREr, i@ abjedt of AabrEeheination REsEI0EE by the use
contai ning a pharnmaceutically active ingredi ent and

of aapelymeriermaieriet fer heamanyfaciier efi a gastreasesigant, enteric-coated

' he polyneric material from aqueous
SO@!)?Q%S &ng)r@r di spersions the pH of the solution or

whersipeszad golidl ravrraybiform tdugnmidesna® iitngredetingl loohtednigetween the
i nner coati n% is prepared has a higher pH conpared to
COokeHEONYBINIRg dRNaFMarayicedy aRtive Higredicehantan i/ RIHedc coating;
erd : ' IS : wherein
e B e B Lo o
wheatintinoceseo of preyparitgg tres pbbseetico mategainiroms abueois sbhuions or

. degree of neutralizatijon of, the, solutiop. or, dispersion .
dispBERio T TP P8IPHACoaisReTeian P WBICh e RgasTgraterial
of Itffe RRFRRESSIHE N Ph&sare@ Ry @dhighel M %%Wér@&ot?r tthﬁesolution or

~dispersion fromwhich the polyrmeric material ¢
dispersion drom iwldch shep pelyarerit; maitenialiaf thedratepepatingdist prepared; or
in.the range fra H3.t0 where solid dosgage for .
whBiifr | s 1 bt e aEba i TR g lofiont SBlutions or
dispergibns Baséd 6n|c5‘rgahicc§tﬂ\!?ém§ tRé Riegree 8f helrasatioh ofdhe solution
percent of the pharmaceutically active ingredient at a

or gispession tfﬁoﬂjammiqmth? W'y@eﬂcﬁb@ ial Pﬁ@esiﬁﬂeﬂc@laié?ﬂgi@ prepared is
higfg%['1 :Eé\rp %g@&r '(tﬁs Eﬂgzﬁgﬁ&lbpggﬁgﬁ& g@%@%hetrhe%hgﬂc material of
thepbateneoating isgdrepamet; i ve i ngredi ent within 80 percent

of the tine or | ess. [0027] Further, the object of the
whereis dder RuleNdiPnssindhe 5args Frem By 3ioghere solid dosage forms

comprising said outer coating but which do not comprise said inner coating
achieve a release of 10 percent of the pharmaceutically active ingredient at a
certain time within 2 to 5 hours, the solid dosage forms comprising said inner and
said outer coating achieve a release of 10 percent of the pharmaceutically active

ingredient within 80 percent of the time or less.

[0029] Hereinafter preferred embodiments of above mentiond solid dosage
form, method for its manufacture, or use of a polymeric material for the

manufacture of said solid dosage form will be described:

[0030] As mentioned above, in case the inner coating is prepared from an
aqueous solution or dispersion containing the respective polymer therein, this
solution or dispersion is having a higher pH than the solution or dispersion from
which the outer coating is obtained. It should be understood that the coating as
such in solid form does not have a pH. As far as herein the pH of the coating or
the film is mentioned it means the pH of the solution or dispersion from which the

11
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resistant, enteric coated solid dosage form conprising

an i nner coating |ocated between the core containing a
w@basssoeut i cal |y active ingredient and an out PCT/EP2007/054398

enteric coating; wherein the inner coating conprises a

pol yneric material and the outer coating conprises an

co@MP R SbtBfedTAItheugB! Berdlis nvhsH QiHich Baf d¥emebsured in the solid
preparing the polyneric nmaterial from aqueous

coglindithe siffesenee dpdrdiadnibet sluipn o dippersisinufrpen walich the inner

J rshLon.f Lamewhich the polyneric material of the
CO?tlr'ﬁi@ @éggil%%'al s'\é%btgpared has a hi gher pH conpared to

the solution or dispersion fromwhich the polyneric

mat erial of the outer coating is prepared; or wherein
[003T]case of cade fivecipaer ngatireispuepearsd i0 arabeyaned sdlvent there also

solutions or dis qr j ONns ba,[ ed_an or z?nic olyents the . .
caig B 3 PbF MRSSHFCAL 119 40 drassr eI SH YT BROG FoTdhE depes gRpting is
obiditdd Wb e oRANEETdotutiBY &1l disgirsibhe wHEreIh aRa8t WBgree of

I's prepared is higher conpared to the solution or _
nedirglizsagoonof rthen amiboie gheupsoliy migher wanparad ©f théresolution or

. outer coati i,s _prepared. wherejin under pH conditions
cispit i FRR B B A g \RLL g0l d dbsage for e
conprising said outer coating but which do not
conprise said inner coating achieve a rel ease of 10
[oas2]cent (tfis phefepbd thatdr whke af layionid pulyrienigrradiceial that difference
certain tine wwthin 2 to 5 hours, the solid dgsa

: ] n ¢ ge
in {hs ReUEBIRICS; PlgaBiantE PRRS Belwess heolitner coglngmd the outer
é@'qvt ¢l At RES GItbfhb & least 1 t int
Cop a ?r?ageﬁetalrscasleﬁyé/ﬁgcta}q%gp?ngsﬁggibeérﬁ%b% ?thieﬁs800 eerrgcér;]tage points
andimasiprefemedat ¢t L( O28htageqoiftsr t her, the obj ect of

the present invention is solved by the use of a
polyneric material for the manufacture of a gastric

(0053 | stant, isemr%reircﬁr%?earl’eeod B bh %%%?gee % dltralization of anionic
groups of the outer coating is at most 10 percent, preferably at most 6 percent,
further preferred at most 4 percent, even further preferred at most 2 percent and
most preferred 0.

[0034] Further preferred in case of agqueous solutions or dispersions the pH
value of the solution or dispersion from which the inner coating is prepared is at
least 0.5 pH units, more preferred at least 1.0 pH units, further preferred at least
1.5 pH units, even further preferred at least 2.0 pH units, even further preferred at
least 2.5 pH units, even further preferred at least 3.0 pH units, most preferred at
least 4.0 pH units higher than the pH value of the solution or dispersion from which
the outer coating is prepared.

[0035] Preferably, in case of aqueous solutions or dispersions the difference
of the pH value between the solution or dispersion from which the inner coating is
prepared and the solution or dispersion from which the outer coating is prepared is
in the range of 2 to 4 pH units.

12



10

15

20

25

wherein said solid dosage form conprises an inner

coating | ocated between the core containing a
w@basssoeut i cal |y active ingredient and an out PCT/EP2007/054398

enteric coating; wherein said polyneric material is

conprised in the inner coating; wherein in case of

aya[;par I ng i§ RbRriallameptefeirad ehatathefinRER SSBIRRUS further comprising
utions or dispersions the pH of the solution or

a cgrapeisiasic hawRgwhicc 6 cREDsoRIpMS PLineEgasTiE Qcidst thesalts thereof
or W{E‘Fe %d.@gcfdsa | S*‘?é’é‘éﬁqb#éféra&y m}}r@ﬁé ﬁ%n‘:&@ﬁ‘h‘?&af&an

ersion

mat er i aI of the outer coating is prepared; or wherein

in case of of preparing the polynmeric material from
[0GHA]ut i ond isrfudihepgrsicors thad dbe asarboxydici acid ak veaiectet Heom the

rQFORIFRING SRS S PEniE GBI BEHERSIE AU oAt g acic

suéé‘mllér s&iar fLithic @ emapenRas e‘{’ar‘ié}ld E@ldsoédéttlboé'cler lycolic acid,
di spersion from which the polyneric materi al e

majenier agidatirpanaic praighagbiteriahacidi hranseerptanie camm taeomdc acid,
|ntheran fronﬁ)ESto7 ere ollddsa}geforrrs id, 4
meééﬁBP'Fsuﬂa S aliMGHDECeGa 7Gig b lSOCTHS o e xanolc:—acid,  4-
metyIpehforAhidi afic a6idl iterephflievacid présAacetdtf add, mandelic
percent of the phar maceut i cal | y active ingredi ent at a

aC'@eﬁiFﬁ]%DW%PWP@HPW acig obetarpignylpropaneis| acid, d@ﬁﬁ@élc'd caprylic
aC| Egﬁrlr‘ﬁe%fd % Ikt cﬁhﬂ&?ﬁlxﬁﬁg grfé gﬂf;%&&aﬁ&ﬁ{éra& or mixtures

f'eve a rel ease o percen

of s@arath:euﬂutsaédw ltais tpariculady pebfertd Whaiththe c&@b@qmcgud is adipic
he tine ar Herej nafter preferre

ARG BRI GRTHBR A SOPPRYSoaeiae MHdR Sodium citrate.
T O B f s R o ApREFe TR s id ant it
saliy prbfdmabldélssrvi/itiémi thd c0ge]frém endd pawnabwmlgmtn neais ereferred
in Ehe ran%%ecr)f 9qgtéd18ercenl? b?/pwa(ra%ﬂt fag(rand %?1 the dry polymer of the inner
coating. The inventors found that the presence of organic or inorganic acids,
particularly carboxylic acid having 2 to 16 carbon atoms and having 1, 2 or 3
carboxyl groups, more particularly adipic acid or citric acid, but also their salts (e.g.

Na citrate) in the inner coating further accelerates the drug release rate.

[0038] Further preferred, the polymeric material of the inner coating is an
anionic polymeric material, or a water soluble polymer selected from the group
consisting of  hydroxypropyl cellulose, hydroxypropyl methylcellulose,
poly(ethylenoxide)-graft-polyvinylalcohol, polyvinylpyrollidone (PVP), polyethylene
glycol (PEG) and/or polyvinyl alcohol.

[0039] In a preferred embodiment of the invention the anionic polymeric
material comprised in the inner coating is selected from the group consisting of
polymethacrylates, cellulose acetate phthalate, polyvinyl acetate phthalate,
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aqueous sol ution or dispersion containing the
respective polyner therein, this solution or
wale@pas®Pon i s having a higher pH than the sol BCT/BP2007/054398
di spersion fromwhich the outer coating is obtained.
It should be understood that the coating as such in

hyér?x%/ﬂrd‘p@/l %éiﬂ?ﬁ:eﬂ@bs@%halalﬂé" hféro&ﬂbro@?l IF\fﬁétﬁyl@eﬂlﬁlés@Hacetate
0

_ e coating or the Imis nmentioned it means

suetinge (HPéVIgo‘hgi icefulgpe @petaéqe él’"ﬁﬂ"lfat@@f\ﬁﬁh@ﬁa@"hecoat i ng
I's obtained. Al though, there is no pH which can be
neasured in the solid coating the difference in pH of

[O(?g)ztsm Upl &y Iydtl%o%hﬁﬂrﬁ@gdnﬂﬂe%dgg eﬁ'lgﬁc'o [sed in the inner

ing 1s made i s signi I'n ca e the
coatmeis @opértiatly i reeybtratiped esshiomic a(methnylat&sod)p@mmer feensisting of

frofsBgicer PPRIATE HAGS Of i 19 Gore RYDMEITEAST rignpadkut esters of
ackyRE Qﬁ%f‘%eﬁfédﬁllﬁﬁc@raﬁﬂ sP@r ?5%%%‘0\%@%%%@@%&@9%&? nnomers

neutralizsation of the anionic groups’is
haviogpenr @dianic gmrsowlumnecm 1oto 30 Bpeieserahlyf abtaashﬁct@ 70 of the
outer coati ng i s nmade, 032], It i referred that in
oo FRBNE Pl AT ferraiantiut frialbs GBPPEr ence. i n
the neutralization of anionic groups between the inner
coating and the outer coating is at |east 5 percentage

[opuiint s, pueher phdfgrret, tleasinidiic piyastiagratedahtonmnided in the
Ouirgséog%gfisf %él,%gﬁ%éf(é%ﬁgtg gﬁ'gg %E)ﬁglg&&g,%g 8I[yfrlr£es‘tha£rylate; cellulose

acOEHd r hihapkd. O'E)ogfw Qéet‘étGefg ﬂﬁ?‘?% t hpgrsoékygﬂgf or"f\letHﬂi‘i’cellulose

is at nost 10 percent, p rcent
phthatate e hygnoa§eropgt methyteadtulagsgpecetate suemiemtef(thrFtM@FAS) cellulose

r ef ercent and nost preferred O .
ac%)t@g%ﬁ' %ﬂ@%@?g &%& ed in case of aqueous sol utions
or di spersions the pH val ue of the solution or
di spersion fromwhich the inner coating is prepared is

[0GM42] In a furhter preferred embodiment the anionic polymeric material
comprised in the outer coating is an anionic (meth)acrylate copolymer consisting
of free-radical polymerized units of 25 to 95% by weight Cs- to Cs-alkyl esters of
acrylic or of methacrylic acid and 5 to 75% by weight (meth)acrylate monomers
having an anionic group, wherein the outer coating is less neutralized than the

inner coating or not at all neutralized.

[0043] Furthermore preferred the outer and the inner coating comprises an
anionic (meth)acrylate copolymer consisting of free-radical polymerized units of 25
to 95% by weight C+- to Cas-alkyl esters of acrylic or of methacrylic acid and 5 to
75% by weight (meth)acrylate monomers having an anionic group, wherein the
outer coating is less neutralized than the inner coating or not at all neutralized,
wherein the inner coating is further comprising carboxylic acids or inorganic acids,

the salts thereof or mixtures thereof.
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| east 0.5 pH units, nore preferred at least 1.0 pH
units, further preferred at least 1.5 pH units, even
wo cooshaso9pref erred at | east 2.0 pH units, evenP€T/EPIDET/054398
preferred at least 2.5 pH units, even further
preferred at least 3.0 pH units, nost preferred at
[OO st 4. @ iphpaHicdiaryipedrerretinpat then F!hle\lmﬁérearﬂ tﬁéﬂ@uter coatrng

ution or dispersion fromwhich the outer cogting
COlDﬁaépart@dm [ webBTedReled aliopt prefersiie 4ot @rqﬁ@/ﬂ]‘s polymer weight
ol S
oo bR En BBl e A EPITEs byt el e 100 o
9ot1ime prefeaed Qoard rcgm.sommargadoan@ pdigmep! uti on or
di spersion fromwhich the outer coating is prepared is
in the range of 2 to 4 pHunits.[0036] It is
rticul arl referredthat the inner coating is
F“P@\%’ﬁé?b% i t§| ng a carboxylic acid having 2 to 16
carbon atons or inorganic acids, the salts thereof or
m xtures of said acid and its salt Preferably, the

[0G#B]t s TReabljakbi ofethal praddnt ih0&ITdn lig AlSo feovderby a gastric
preferred that the carboxylic acid is selected from

reel'ﬁ@nble@ﬁ'%%fagﬁph@] desagd fMCcPPHSINBenzoi ¢ aci d, _
an MH?F 'c%aﬂﬁ%qacﬁ%pb&v\geéén M %ﬂnter bSnt%erqu GaSLb%%rr?bgeL?tha y active

artari ace
m@éd’rent acd apialitemaxitenc coatingl, propanoi c acr d, gl ycerr c
aci.d, trans-crotonic acid, itaconi.c acid sac
whergig sajg inpef ﬁ9?%??@95§?%a RAlyReke ﬂtat%@'cﬁ H@Wzthe group
CO%@SWQ o ﬁWO@&wP@lee&'Ca{B@*@”ab@ﬂ @ V\@t%_l'&QiUb@ palymer;

whgteid sajghiengl gealing fusihied compriges iat legst @, water soluble inorganic salt,
withlthé ar@Nisn 1HgirapzoTaites and djcarboratpheng legclogedpi ¢ aci d,
whleaemisardiouubr coaing| dotnprises, am:aprdmr’r polyoiatic mateéridl iwhich is less
6‘@% turestrh?reof,_t esatsthereof or
or HPB(?ttﬁ eyraliegd dhap the msterial T g nner eoainghart i cul arl y
preferred that the carboxylic acid is adipic acid or
citric acid. Exanples of the salt of carboxylic acids

[00483! ude §PEhsENE ipréGdrthg tHe palRiEtc Phatdf flomh @@enébug solutrons
acid or salt thereof, or m xtures of said acid and
or dispersions the pH of the solution or dispersion from which the polymerrc
material of the inner coating is prepared has a higher pH compared to the solution
or dispersion from which the polymeric material of the outer coating is prepared. In
case of of preparing the polymeric material from solutions or dispersions based on
organic solvents the degree of neutralization of the solution or dispersion from
which the polymeric material of the inner coating is prepared is higher compared to
the solution or dispersion from which the polymeric material of the outer coating is

prepared.

[0047] As mentioned above, in case the inner coating is prepared from an
aqueous solution or dispersion containing the respective polymer therein, this
solution or dispersion is having a higher pH than the solution or dispersion from
which the outer coating is obtained. It should be understood that the coating as

such in solid form does not have a pH. As far as herein the pH of the coating or
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salt, preferably lies within the range from5 to 35
percent by weight, nore preferred in the range of 7 to
wQQoopassemt by wei ght based on the dry pol ynmerPOf/EP1D@7/054398

i nner coating. The inventors found that the presence
of organic or inorganic acids, particularly carboxylic

theafilhfl isi@enflendd itdndans &idpA @‘tﬂ@ﬁso&mﬂ)r{@r\/dl@%ﬂslorﬁr@m which the
car boxyl groups, nore particularly adipic acid or

cogling iscobteined. Althoupk othereils neA1h svhieh gan e wieasuras) inj the solid

ool SB35 STEEH R T80 S R, LFLOT TR e

coating iseniaﬂ@wsignmtamg is an anionic polyneric material,
or a water soluble polyner selected fromthe group

consisting of hydr oxypr opyl cellul ose, hydroxypropyl

[O%&S{Lfﬁ ?‘@é}’]ﬂ@‘: g@@tl%!%pﬁ?f% |&ﬂ{bprganlc solvent there also
calﬁ’QJeyNd) Na ﬁiéra@l.l}édeHth%Péé%\a th@%MSﬁl@ydcﬁﬂﬁegkdfCtﬁb ihf&Qoating is

pol yvi nyl al cohol In a preferred
ob@mﬁjufm@m apf (plmmme&@dwtmm tCh‘e obsfpaﬁalpa ;yme}rﬁmrutbe degree of
teri ised in the inner atln e
neffafellan cPOUR¢ cfiehi: RGeS doh: iidthiadcls” he Solution or
dispeldish @8 Wﬁﬁﬂq&h@ duéhedAing, is peaderi nyl acet ate
pht hal at e, hydr oxypropyl nethyl cellul ose phthal ate,

hydr oxypropyl nethyl cellul ose acetate succinate
HPMC- AS) ,. cel | ul ose acetate trinellitate or

[00sH el | ackis pEriatipd BaalriB Ca8E Pl apiQRiG RPlyRISsicBRigkal the difference
in fRd %Ehﬁbll R bisﬁﬁlohfbngfkﬁ.sdsnﬂ e“e?]afHeng]de? GahRgtad ke outer

neutra ani oni c acryl ate copol yner
cogtingsissbit hepsd S peleuentaagda paintngjrgafmrablg/eat least §0qjer26nttage points

5% ht t f | f
ang e sl T oAl st BOTERN U Sei ght (et h) acr vi al

nononer s having an ani oni c group, wherein 1 to 80%
preferably at least 2 to 70 % of the contai ned anionic

[oapopups arteisnfithedl pregshrdry that edaleighse agemiutrdli@8ddn of anionic
Further preferred, the anionic polyneric nmaterial

groupepef theqovier tgeating is at most 10 percent, preferably at most 6 percent,

further preferred at most 4 percent, even further preferred at most 2 percent and

most preferred 0.

[00561] Further preferred in case of agueous solutions or dispersions the pH
value of the solution or dispersion from which the inner coating is prepared is at
least 0.5 pH units, more preferred at least 1.0 pH units, further preferred at least
1.5 pH units, even further preferred at least 2.0 pH units, even further preferred at
least 2.5 pH units, even further preferred at least 3.0 pH units, most preferred at
least 4.0 pH units higher than the pH value of the solution or dispersion from which
the outer coating is prepared.

[00562] Preferably, in case of aqueous solutions or dispersions the difference
of the pH value between the solution or dispersion from which the inner coating is
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outer coating is selected fromthe group consisting of

pol ynet hacryl ates, cellul ose acetate phthal at e,
w@odogusieyd acet ate phthal ate, hydroxypropyl PCT/EP2007/054398

met hyl cel | ul ose pht hal ate, hydroxypropyl

nmet hyl cel | ul ose acetate succi nate (HPMC-AS), cellul ose

prépeRbadlbadithé %@Idtlbh&ir%%er&@)hﬂdrﬁ%mIii tHHBltel Boating! rs’}Sr%bared is

preferred _enbodi ment the anionic polyneric material
in kherfpnos @l 2ita 4 pid UkifSer coating is an anionic

(et h)acryl ate copol yner consisting of free-radical

pol yneri zed units of 25 to 95% by weight d - to

[O(gl?zal kyI ?étﬁy,o{heaw ‘lﬁl Sol8b eoﬁeﬁﬁélh%ngMérQSascéléictéaq‘rom the

750 y wel ght )acry ate nononers havin
graup ocorsigingu mf \l\iydrcmyprcbm oelllﬂose:,odtyldr@(ypson))dsssnethylcellulose

poligalhy&ne58)-srabash Vie oo paypPuRralipri €3k cholvethylene

gly2BA (PES) 'éﬁtﬁbr GRARNIMG NI $RFhAP FREIPRIL the anionic polymeric
(et h) acréaate copol'ynmer consisting of free-radical

mqﬂo@m@hn@r pelegtaghiftosn dhezgrquo ge%lbtwg/\mfgmlymethaqnylates cellulose

oo 255 BbaP PRI TCAthbte B0 RIAEADRATF  fefbotucss

phehzl ] ﬁy&bﬁyﬂ'op%ﬁfe@hﬂcélhﬂo@b@étaf@ébt@ﬂatbsmFﬂ\ﬂs -AS), cellulose
neutralized than the inner coating or not at all

aceletg frmelliede onfrehellatk: he i nner coating is further
conprising carboxylic acids or inorganic acids, the
salts thereof or mxtures thereof.[0044] It is

[O(f?ﬁ{]t' cul gr isygﬁfti%ﬁ%rrlﬂleﬂretféﬁéd ecﬁég r’tt’é%‘?nd)rggﬁfc aae |§ h&lected from

coating contain 2 , err 8, nost
alkptleﬁetadikslajt 4attb ﬁkalgmetﬂl poalt yammcwélurgmalgasoiuble metal salts. As
Pref er ti n bet ween the inner

th
mealsdpr %/(?IHBIeI Ige 5 smjarg%mf@e PRf EWPEG %6017’6% rgolybdenum
car[? B3 ehrioMEd gt rtiedr &'éYerPé& MHBinofgdnid 84t @d”"@é’l@bi@%inﬁ'ém chloride,

0045] The object of the present i nvention is also
flucgmie,;et@fotjyd%\, |gal§keg iphosphate, nitrate, nitrite, sulphate, borate, for example

NaCl, KCI, NH4Cl, Nal, KI, NaF, KF.

[0055] In a further preferred embodiment the anionic polymeric material
comprised in the inner coating is a partially neutralized anionic (meth)acrylate
copolymer consisting of free-radical polymerized units of 25 to 95% by weight C;-
to Cas-alkyl esters of acrylic or of methacrylic acid and 5 to 75% by weight
(meth)acrylate monomers having an anionic group, wherein 1 to 80% preferably at
least 2 to 70 % of the contained anionic groups are neutralized by an alkaline
agent.

[0056] Furthermore preferred, the anionic polymeric material comprised in
the outer coating is an anionic (meth)acrylate copolymer consisting of free-radical
polymerized units of 25 to 95% by weight Cs- to Cy-alkyl esters of acrylic or of
methacrylic acid and 5 to 75% by weight (meth)acrylate monomers having an
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resistant, enteric-coated solid dosage form conprising

an i nner coating |ocated between a core containing a
w@basssoeut i cal |y active ingredient and an out PCT/EP2007/054398

enteric coating; wherein said inner coating conprises

a polyneric material selected fromthe group

anmn,s%ﬁiupn WhelreiflthaLReH CotIgYiBRESS nBB&NAcd thah the WRA&T coating
sol ubl e neutral polymer; wherein said inner coating

or ot @Rl newralizedes at | east a water sol uble inorganic
salt, with the proviso that carbonates and
bi carbonat es are excl uded; wherein said outer coating

O"GWP” Sepréd é?JHéofHeC oﬂ%rygﬁ%'atﬁe Ah&f 'c@htu:ﬁ\@ &ﬁ?br?shéseéﬁ anionic

not at aI utrali zed t e mat er
(meﬂﬁmry@atopglyn{éﬁ%&blstmg mmeerfadmadapalymeglzetiamlts of 25 to 95%

pol. iC om.aq ous S o
by TRt CioloCeRD st B eBIR R SmEINGa Bisc i ck  don75% by
wngHtCGnéth%WﬂaYéT%bﬁorﬁéFse'Ha@tngOfant Eﬁldn"kf‘%[roﬁﬁ’aWHé@elhsthe outer

prepared” has a hi gher pH conpared to the sol ution or
codlingisrissonetiraliregthan théinnssicpating or nat aralanewifalizeg.

outer coating is prepared. In case of of preparing the

pol ynmeric material from solutions or dispersions based

[O(ﬂ%éor gani:ﬁrtﬁg )S?é(j‘éﬁ'ea r@acﬂeﬁr eﬂn@{/\ﬁﬂaL{E{ea&dtélaftbé’trhqogontam 2 to

solution o I Spersion rom
10girefarald & td he, wmwzatﬁ@’ralbtyg 4 30 p6 epay @’ lpiolymgha/amght gain.

to the solution or ersion from wh
ProfaTaHIe e TRIAIBRIbEtWEEN e Tl ek i SHlgT PoRUR 5 G40 0 90:10,
g;em rbg,ol,,, (ﬁﬁﬁ the i nner coating
prel[fgg(ég]gggﬁje fr'grgn n g‘gﬁggfugﬂ ;bo ?Bn or di spersion
containing the respective polymer therein, this
sol ution or dispersion is having a higher pH than the

Masis of pparationipE phe Bvemtiarom whi ch the outer coating is
obtained. It should be understood that the coating as

[0059] Suitable anionic polymers for the inner and the outer coating for
example are anionic (meth)acrylate copolymers. Anionic (meth)acrylate copolymers,
e.g. of the EUDRAGIT® L, EUDRAGIT® L 100-55, EUDRAGIT® S or EUDRAGIT®
FS type, are known as coatings which are soluble in intestinal juice for
pharmaceutical forms. Depending on the monomer composition, but especially
depending on the content of anionic groups, the anionic (meth)acrylate
copolymers are characterized by specific pH values for dissolution in intestinal
juice or in simulated intestinal fluid. Depending on the polymer type, the specific
pH values for dissolution, or the pH values for the specific start of dissolution, are
in the range of for example pH 5.5 to 7.5. At and above the specific pH for
dissolution of the respective anionic (meth)acrylate copolymer, pharmaceutical
forms coated therewith release the contained active ingredient. The specific pH

values for dissolution thus characterize the start of the release of active ingredient.

[0060] It is known to employ anionic (meth)acrylate copolymers in partially

neutralized form as single layer in order to improve the stability of acid-labile active
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such in solid formdoes not have a pH As far as
herein the pH of the coating orthe filmis nentioned
WO 2o0osa33080 t he pH of the solution or dispersi onP€T/BP2007/054398
whi ch the coating is obtained. Although, there is no
pH whi ch can be neasured in the solid coating the

ag&htsf Aremesrolvad HdIility st thel pdlyer o whtepanai PR_tdbilAtion of the
whi ch the inner coating is made is significant. [0048]

polymes glisperpionisrip @chiaygdithgraby . Besgamdich gaabeod far the partial
ne@ﬁgl\’z%@lbnt ré%enﬁhﬁgllff or@ﬁ‘?ﬁﬁ‘é’esm_gd@]a eﬁaO'I—P té{(?lgl C&’?ﬁ‘homum

e anitonitc e 1| nner |ng I'S

hydifoxiteadr drgélwbas)esssﬂchtaspIfbrCHxaﬂmrsleﬁtfr@thHhol‘ﬁmrr@. n t he
degree of neutralizsation of the anionic groups is
hi gher conpared to the solution or dispersion from

i.ch th outer coafing is, made.. [00
[OQF or  olsoRRATSPR BhdbTst Ob SR GO Dfastielersopplyers which
ha%‘%e@h%éﬁ"ﬁ@!&%ehﬂ?aﬁﬂé@ R Wxa CFlé%ty' PeaRs ANADHC agHOMRIEh have
bet ween the i nner coating thé outer coati ng is at
not baen rwrb@ryceﬁwta@tzegmrert@ls phaif theaparyialyt neetiglizetdfilms dissolve

ercen ts . a ref er.r ed | east .20
mdig TR TS i T ooy aformehel st bhidbr sF&PlPR eRae non-
nelitfgliZROfiIees. q#ow@wrr al h@@tdlpatioh riteesary " R1iks pef abbished the
outer coating is at nmost 10 percent, preferably at

nea@sRarng renistanae to gastrindyiceobthe plarmaceyysal CPrRReEen.,
even further preferred at nost 2 percent and nost

ArRb&ic | S&) qlitgﬁol tHerher preferred in case of

aqueo I spersions the pH value of the
solution or dispersion fromwhich the inner coating is
[0G6Z par edIn & ateféaradterﬁbﬁdimdanjlrﬂnienicn(mnﬁhpncarfllate edpalymers are
furt her

nits r ef | east 1.5 pH
s oot Jud ohliharet trare s ?fraé”ag@' AmsTORCOI B Lopolymers
ar@Vl%écf bt e ﬁ}’ﬁrﬁefre'i:bﬁﬁhg?‘t thbga%? artiBlty URéitPalizBYE€NThe  anionic
further preferred at | east g unit’s, nost
(mpthegeiylasel capolymer comprises 25 to 9 preferably 40 to 95, in particular 60
to 40, % by weight free-radical polymerized C+- to Cas-alkyl esters of acrylic or of
methacrylic acid and 75 to 5, preferably 60 to 5, in particular 40 to 60, % by weight

(meth)acrylate monomers having an anionic group.

[0063] The proportions mentioned normally add up to 100% by weight.
However it is also possible in addition, without this leading to an impairment or
alteration of the essential properties, for small amounts in the region of 0 to 10, for
example 1 to 5, % by weight of further monomers capable of vinylic
copolymerization, such as, for example, hydroxyethyl methacrylate or hydroxyethyl
acrylate, to be present. It is preferred that no further monomers capable of vinylic

copolymerization are present.

[0064] Cy- to Cy-alkyl esters of acrylic or methacrylic acid are in particular
methyl methacrylate, ethyl methacrylate, butyl methacrylate, methyl acrylate, ethyl
acrylate and butyl acrylate.
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| east 4.0 pH units higher than the pH val ue of the

sol ution or dispersion fromwhich the outer coating is
woe@pas®wgo [0052] Preferably, in case of aqueORGI/EP2007/054398

solutions or dispersions the difference of the pH

val ue between the solution or dispersion fromwhich

[006% i nnep @ﬁahyatmaﬁdoﬁmn@& Rang 3@ &abwici §BuBTis, for example,

di Spersion fro ich the outer coating is prepared is
aciylic egisl, wathgeretgrence foramethagnilicaciq. 0053] Preferably,

the water soluble neutral polyner is selected fromthe

group consi sting of hydroxypropyl cellul ose,

[0dBEIT OXY PEQRX D! BM#CC@%tﬁ?)égﬁ@ate CPB?'X%]%? are those composed of

pol y( et hyl enoxi de) - gr Vi ny
40ptd y@@%ylbgywd@htdmﬁhéﬁyﬁi) acp'dl gethgDee 40%cbly @elight methyl

mercsuees B bR et hivensin iy eVl BT REGITHL orEupracT®

L 10055 §fgdag of pol ynethacrylates, cellulose acetate
pht hal'ate; pol yvinyl acetate phthal ate, hydroxypropyl
met hyl cel | ul ose phthal ate, hydroxypropyl
met hyl cel | ul ose gcetate succinate (HPMC-AS), cell ul ose

[00%7dt at e EMDRAGIT at ds arcopoheneraekao0pduswpig t meshyl methacrylate
ang i, PRSI, EER SHREOHOE B SRl tyd Sppoit actve

in@édilbnt asieast innhistihal jeieud smuted irtestirml ORI cart Bb stated to be
for the soluble netal salts nanganese, iron, copper,
PHARc and nol ybdenum can be mentioned. Further

preferred, the inorganic salt is selected from
chl oride, fluoride, brom de, iodide, phosphate,

[00"6({}]r ate, EUDRAGW® 5LU|1U035§ |sb@r @bgol iy eK 3% eb)Naﬁélght ethyl
Kl In a further

achyiatbeAna B o weightt meihasryis ecisbl GREIRAGH ér i3 D-55 is a

RO SRl Sy B ERPELERALP L34 e o o e o

th%gpgf%ﬁd eem/e)fngfré@@nr psleasd inpiptesTRal fm@b bhistrsulafedintdgtinal fluid
wel
can beostated to%e pH 5.5.

[0069] Likewise suitable are anionic (meth)acrylate copolymers composed
of 20 to 40% by weight methacrylic acid and 80 to 60% by weight methyl
methacrylate (EUDRAGIT® S type). The pH of the start of the specific active
ingredient release in intestinal juice or simulated intestinal fluid can be stated to be
pH 7.0.

[0070] Suitable (meth)acrylate copolymers are those consisting of 10 to
30% by weight methyl methacrylate, 50 to 70% by weight methyl acrylate and 5 to
15% by weight methacrylic acid (EUDRAGIT® FS type). The pH at the start of the
specific active ingredient release in intestinal juice or simulated intestinal fluid can
be stated to be pH 7.0.
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to C4-al kyl esters of acrylic or of methacrylic acid
and 5 to 75% by wei ght (neth)acryl ate nononers having
w@rooanssm ¢ group, wherein 1 to 80% preferabl yPEl/EPay054398
2 to 70 % of the contained anionic groups are
neutralized by an al kaline agent. [0056] Furthernore
[oargf err egUDRAGATT 8 Gs RPIOPBIYnSer B @508 by Qrawghts Bféthyl meth-
the outer coatln% is an anionic (nmeth)acryl ate

aceytaie! PRt hyowsighti mgthyl gordete aaﬂcbqi%pbvnghk@@ethacwbc acid.
b
EUBRARITOF 83 Blis g sidh cdfnirisile SB% BY YEIghEURRAGIT® Fs.

(et h) acryl ate nonomers havi ng anani oni ¢ group,

wherein the outer coating is |less neutralized than the
[0G78jer coAddiignally soitakdé isad lcopelymer] dorgubseld0if5 7]

Preferably, the outer and t he inner coati ng corrpri ses

fr%gg?é g{) 73;@? Fﬁﬁ BIBhaERC 586, by oei ght

Y ?Cré( S@Nd or of nethacrylic

schth 40% y awgﬂétamss FhBRS HbHoBrigRNOMer S
SO A Tro Rl A e
wit traw 005 rrtﬂo refertruedo e ag rding to
§ Y %% %%gg fad.%ng*é‘ Ly em \e)ra %ﬁgo g

COP‘P'W’@F é‘-bp?f t'CHWEYrSélFtaNe@ ﬁeﬁ%‘ﬂ%%frit& 91%091 ﬁW@QaH‘h@ af Reeak

prapgrées, doneemprassinope®is i @blels, preferred 30: 70 to
70: 30 by weight of dry polyner. Mdde of operation of
the invention [0059] Suitable anionic polymers for the

[0G78ker andddhienally suitalnais agopolynmeraophmosadeofani oni ¢
(rret h) acryl ate copol yners. Ani oni c (nmeth)acryl ate

8 Ohe %gery'f:' D%‘@A L abyiEeB A T L
g %30@%{%@%& yﬁ\jgcrya e and 7

20 to 40% by weight ethyl acrylate and

more than 10 to 30% by weight butyl methacrylate and where appropriate
0 to 10% by weight further monomers capable of vinylic copolymerization,
where the proportions of the monomers add up to 100% by weight,

with the proviso that the glass transition temperature of the copolymer according to
ISO 11357-2, subsection 3.3.3 (midpoint temperature T,g), is 55 to 70°C.
Copolymers of this type are particularly suitable, because of its good mechanical
properties, for compressing pellets to tablets.

[0074] The abovementioned copolymer is composed in particular of free-

radical polymerized units of

20 to 33, preferably 25 to 32, particularly preferably 28 to 31% by weight
methacrylic acid or acrylic acid, with preference for methacrylic acid,

5 to 30, preferably 10 to 28, particularly preferably 15 to 25% by weight methyl
acrylate,

20 to 40, preferably 25 to 35, particularly preferably 18 to 22% by weight ethyl
acrylate, and

more than 10 to 30, preferably 15 to 25, particularly preferably 18 to 22% by
weight butyl methacrylate,

where the monomer composition is chosen so that the glass transition temperature
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FS type, are known as coatings which are soluble in

intestinal juice for pharmaceutical forns. Depending
w@prooshasopononer conposi tion, but especially depen@Pg7/054398

on the content of anionic groups, the anionic

(et h)acryl ate copolyners are characterized by

of fRESIJdIFmeHs Al &% tbar0°d), PﬁéTbHiU B9 it® 66NpERICURM préfe‘?@bly 60
to 86N sinmulated intestinal flui Dependi ng on

pol ymer type, the specific pH values for dissol ut| on,
or the pH val ues for the specific start of

(062G " Gk, RGaNPR R pRRRe fhop R, pP S EeRnBLlioh iy barticular

thet hmdpesmetémw@'aameor’fmg éomjrhbr@crtgl B@ ¢opsr )’anubsectlon 3.3.3.

armaceuti cal forns coated therewith rel ease t
Me@éHf%Fﬁ%td tales \féa%gw@aqtgn@ddqﬁep%té@zﬂ cWg (ﬁ.ﬁ"ﬁ@ monomer

corﬁtgfw {_:,e Objtdfq’é‘sst {hap ﬂﬁ)a tWtFéace)E%?ﬁqueﬂébf% énﬁn and under

f "active | ngred 'S known t
a reinpd ey abmdspliece.( met h) acryl ate copol ynmers in parti aI ly
neutralized formas single layer in order to inprove
the stability of acid-labile activeagents. An inproved

0GR e pifoePb i H¥REReY oS eTR BT IERLCL TR 90, 05
or Bbite M 00ak byewsightiof the mbeopRIrs inddthaeylic akidz atéthpl &drglate, ethyl
normal | y substances such as NaCOH, KOH, anmmmpni um

aCWﬁ?@ﬂdd@tb‘rméﬂ”@&ﬁf lateyg dlaq rangas %fsam@wtsmf%@heé above.
tri et hanol am ne. [0061] Conparison of filns of anionic
(meth)acryl ate copol ymers which have been partially

joaveyt ral i pedydver, ‘?cx?é"fpéc%sﬁﬁe”%ﬂw%u@fthfia%ce%gnlghzée{aﬁ%g to an

have not been partially neutralized, reveals t
|m;pmrmeal d)fythaemseaualmdpentlbﬁsfod isgxadll argoumtsdn thagpratige fromd to 10,

e.g. ugf § 150 gﬁ%ﬁ@ Oél 'gé%rs eqcn'rqrgﬁ C,'ng ! Ile %;S\/Tc’noyll|gtcopolymenzatlon
addikisham) 'téabé OPreRBAESSEHY ds9 fopl é)@hrﬁﬂfleahﬁét@h&ﬁeﬂﬁ@rylate butyl
necessary resistance to gastrl c juice of

acpylre mhyeipyetyl cegtpasiviaten VIHMYG'm'ldO@@revlﬁ)/@é@'W'ﬁt acid, styrene,
vm?PQI%Mg? (/lnyl acetate and/or derivatives thereof.

Preparation of the anionic (meth)acrylate copolymers

[0078] The anionic (meth)acrylate copolymers can be prepared in a manner
known per se by free-radical polymerization of the monomers (see, for example,
EP 0 704 207 A2 and EP 0 704 208 A2). The copolymer according to the invention
can be prepared in a manner known per se by free-radical emulsion
polymerization in aqueous phase in the presence of, preferably, anionic
emulsifiers, for example by the process described in DE-C 2 135 073.

[0079] The copolymer can be prepared by conventional processes of free-
radical polymerization continuously or discontinuously (batch processes) in the
presence of free-radical forming initiators and, where appropriate, regulators to
adjust the molecular weight undiluted, in solution, by bead polymerization or in
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[0062] In a preferred enbodi nent anionic

(meth)acryl ate copolyners are used for both the outer
w@n@siiBe9e nner coating. |If anionic (neth)acryl BEEEP2007/054398

copol yners are used for the inner coating they are

partially neutralized. The anionic (neth)acrylate

enfiP§I6hY TRE §@é\°ﬁ?bs%léb'ﬁjlér0w8fghtﬂmﬂf ewaighy a%régb 98etekmined for
particul ar 60 , % by wei ght free-radical

expoplgbyimeaswing the ealulipkyYiseasity) snay bectoyi exenepledn the range

froﬁ};r%p%fgholy z§r b m@o@@n@ﬂ élswﬁt %Iﬁeﬁﬁﬂz}étlgrq il %q%eohg phase in

thenphresaice baviatgr-8olubld @rmuatoggcarm ébl@@@'&bly'l'halomc) emulsifiers is
proportions nentioned normally add up to 100% by

prefefrgft . However it is al so possible in addition,
Wi thout this leading to an inpairnent or alteration of
the essential properties, for small anounts in the

[008egi on of the Gaddof HAK Wﬁ@l‘lfatll)nt ﬂw@co%l?%e‘f‘%‘aﬁrﬂe Sbtained in

further nonomers capable 'of vinylic copol ynerization,

solid teimalgy cushingx @xslsion hganviationtgrihatsubhacr yl at e or
hydr oxyet hyl acrylate, to be present. It is preferred
that no further nonomers capable of vinylic

[0(@82/{?0' ymp’héathcfﬁ')a% &ﬁat%rfnﬁ)%&m?l[sogr%%tggnetdom% nH%k known per

ers of acry are

se play tfieeuﬂailcammyl SDHthﬁCbEbdt@', eertdllsllbn nmmmenziaMre They must
g)z net hacryl at e, | at e, g¥ acryl ate

betors PBQ&%%S'%P%I éql@f[té@ Pﬁrt ?'ﬁ?&@?% H“%H@ﬂ%‘?” by suitable
i ng [ I

oK S BTSRRI bbtResBs. TR GHAEREDIARE DY SifpREfEshing of

exiandenhaod Coeled) @alleyd at kotcmpol yners are t hose conposed

of 40 to 60% by wei ght nethacrylic acid and 60 to 40%
by wei ght nethyl nethacrylate or 60 to 40% by wei g

[O(f%#ze acrl'}(ne% 8 éf%%%% MJQ bé‘ a85a|‘ﬁ28§’3\5§ ggﬁécéllylglg rr?gture with

other powders or liquids. Suitable apparatuses for producing powders are familiar
to the skilled person, e.g. air jet mills, pinned disc mills, compartment mills. It is
possible where appropriate to include appropriate sieving steps. A suitable mill for
industrial large quantities is, for example, an opposed jet mill (Multi No. 4200)
operated with a gauge pressure of about 6 bar.

Partial neutralization

[0083] Bases suitable for the purposes of the invention are those expressly
mentioned in EP 0 088 951 A2 or WO 2004/096185 or derivable therefrom. The
following are excluded in particular: sodium hydroxide solution, potassium
hydroxide solution (KOH), ammonium hydroxide or organic bases such as, for
example, triethanolamine, sodium carbonate, potassium carbonate, sodium
bicarbonate, trisodium phosphate, trisodium citrate or ammonia or physiologically
tolerated amines such as triethanolamine or tris(hydroxymethyl)aminomethane.
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[0067] EUDRAA T(r) L is a copolynmer of 50% by wei ght

nmet hyl nmet hacryl ate and 50% by wei ght nethacrylic
wa@edod/135Dbe pH of the start of the specific actPUFEP2007/054398

ingredient release in intestinal juice or sinulated

intestinal fluid can be stated to be pH 6.0. [0068]

[0 G TEUMther bl icatiBnROPGIGUARY bRke§ 03P Ybashi Hihino acids
et hyl acrylate and 50% by wei ght nethacrylic acid.

hisHUDRAGIIINE anddy IpsiBs. i s a di spersi on conprising 30%
by wei ght EUDRAG T(r) L 100-55. The pH of the start of

_ . _ ‘ |
AdERABRES IS Fepiot ot PERnENtealiZ BTy BUkrEE T,
be pH 5.5. [0069] Likew se suitable are anionic

[0qasgt h) ac Wktﬂl’@ mgdlsmmfsmltdnmwgﬁcblm‘dvaﬁtag@smftbé)yxdjustment of

theh e dhRtr G T | RSRUGR i 1 BOageffed RRROSHITENY OhHes gbption for

thé’fnn*eP%oéﬁﬁ@ iitfis Gnagd iuge dfrfﬁfxﬁ%ﬂif arn%rﬁé‘%ﬁle'trﬂacrylate copolymers
intestinal juice or sinulated intestinal fluid'can be

differiagedn t thebedpgie?. @mf [paoil] nsutrahmt@n( meohgisiing | et efree-radical

B uisaRF ghaBeSs by yoiahl sy nLyikiiraigte 9Fadic or of
melgaotyRé @cnN@nd 6 Golp8éby wee.ght (m@tﬂya@ryyétet:m@ﬁbmers having an
(EUDRAG T(r) FS type). at the start of the

anigpic: DrQUP, atereln il ngr (°e<P|ft theeﬁ@ﬁg@eﬂnan'ﬁﬂ@sgr%'ﬁﬁ pg,ccaéculated

I
oSfg B B S5 FBRlalde 8,5 3Rgte 1 0 b ToP B to i
an\amigiit (meth)gtrytaté prbwlnaéramhlﬁﬁ% byt paitighy anBtrhl}ded and consists
acryl ate and 10% by weight_nethacrylic. ac

of E@@F@@!C?t Py Yﬁl?'@@dlj”i”ss %f 29 $p &b Hy weleht iCsr Hy 3l dyesters of
acyﬁb el fErHQﬁ%@r 1% émg S%r}c{ 80627 5 AN WAGRY {rfe®YadrHRte hdhomers

copo ymer
having an anionic group with a partially neutralized (meth)acrylate copolymer of

the same monomer composition within the stated quantitative ranges so that 1 to
80% of the contained anionic groups, as calculated average for the mixture, are
neutralized. The mixture can be prepared for example by stirring a powder which
has been obtained from a dispersion of a partially neutralized, anionic (meth)-
acrylate copolymer, e.g. by spray drying or freeze drying, into a dispersion of an

anionic (meth)acrylate copolymer which has not been partially neutralized.
Mixtures

[0086] The (meth)acrylate copolymer which has been partially neutralized
according to the invention is further suitable for mixing with other pharmaceutically
utilized copolymers in order to modify the properties thereof. This increases the
scope for configuration by the skilled person when adjusting specifically modified
release profiles. The invention accordingly relates to a partially neutralized
(meth)acrylate copolymer, characterized in that it is present in a mixture with
copolymers of methyl methacrylate and/or ethyl acrylate and where appropriate
less than 5% by weight methacrylic acid, copolymers of methyl methacrylate, butyl
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20 to 34% by weight methacrylic acid and/or acrylic

acid, 20 to 69% by wei ght nethyl acrylate and 0 to 40%
whgoosasypt et hyl acryl ate and/ or where approprPEI/BPI0T/a54398

10% by wei ght further nononmers capable of vinylic

copol yneri zation, with the proviso that the gl ass

mettlﬁ laté @RdtEMRENASHIEMREhd diglatd RYIpBIVRhiera CsTahel Grﬁé?hac late,
&ﬂ? 1357- 2, subs)g%t |S/on 3. gl i's r?o%wﬁrmre tharw i

ethvh@rxla@t ﬁpdchrm%thwamﬁwlymthylsmgmacndauearqqpolymers ot methyl
b
AT PP ERHP Sclote, BARAISIRIBHEEAR B iy gonol.

pokeihyt avohbl po@etﬁy&iﬂeegly&oﬂgmpebyﬂ?me@@r(fmmedat@ﬁ él@rdhoand its
33% by wei ght nethacrylic acid and/or_acryl pc aci 5
defiyathes, W'M)éﬂﬂhtacﬁﬁtﬁyph@@l‘%lﬁaﬁPVéﬁd antlegcmcy(pgyvmw acetate
g I r
(P\\%Rb ﬁ&uugéé‘t)f iRl %&f@%t&l \gﬁgpgﬁgﬁ%ere T @gb f@cﬁ.@é{% VAB4), vinyl
ac&t@% b@frOWm‘llngCId -1 heapolgmenty ACcaRAb | Kollidoat? AT polyethylene

9'%}8&%%%5;é?{%@ggylg\phi%gp%ggggr : r0t I(,go/{rﬁsé)l)?];f@ltﬁﬁggl g crosslinked

t mer
anﬂ%@?@?%ggb A Sﬁél?ﬁéﬂg‘lé Q’BIdS ﬁ%?@%ﬁ%%ndlaf%ﬁggb %t

tenperature TrTg) , is 55 to 70 C. Copolyners of this
Disggysiens particul arly suitable, because of its good
nmechani cal properties, for conpressing pellets to

[O(%%ﬁ‘pets Tiﬂgo%ﬂ’] J&ﬁ agf|98éfe n{Heonygéjrtl‘éﬁﬁpohinﬁWéhieﬁ Cgmeth)acrylate

osed in parti CU ar reera

copld)i'ytn@r efiay2De tfor éﬁampreahethahbnm 2P aanaciiRaou@amSp@rslcﬂf Wwith a solids

eferably 28 to 31% by wei ght
content of fromy10 to 50 perceonty g

[0088] The non-neutralized or the partially neutralized (meth)acrylate
copolymer may be in the form of a redispersible powder which has been obtained
from a dispersion for example by spray drying.

Dispersions/partial neutralization

[0089] The emulsion polymer is preferably produced and used in the form of
a 10 to 50 percent by weight, in particular 20 to 40%, aqueous dispersion. A solids
content of 30% by weight is preferred as commercial form. Partial neutralization of
the methacrylic acid units can be dispensed with for processing; it is, however,
possible, for example to an extent of up to 5 or 10 mol%, if a stabilization or
thickening of the coating agent dispersion is desirable. The weight-average size
(radius) of the latex particles is normally 40 to 100 nm, preferably 50 to 70 nm,
thus ensuring a viscosity below 1000 mPa-s which is favourable for processing
techniques. The particle size can be determined by laser diffraction, e.g. using the
Mastersizer 2000 (from Malvern).
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met hacrylic acid or acrylic acid, with preference for

nmet hacrylic acid, 5 to 30, preferably 10 to 28,
w@aorosiizwbar |y preferably 15 to 25% by wei ght neCTHEP2007/054398

acrylate, 20 to 40, preferably 25 to 35, particularly

preferably 18 to 22% by wei ght ethyl acrylate, and
[oovyje t hagyitD Hi?h&o,dd@ﬁ'@éﬂcﬁb'n)éuﬁrﬁliiélio%?,e.@arm ctd &0 Mol%, or

preferably 18 to 22% by wei ght butyl nethacryl ate, _
copplate nawdratizatemeit Sorpesiblei oncorverh die wopelyntelt infp@ dissolved
St%%ass transition tenperatureof the copolyner is from

' to 70 C, preferably 59 to 66, particularly

preferably 60 to 65C. [0075] dass transition

tenperature neans in this connection in particular the
[0GE1dpoi nt Irt ergqeertatprepareng sabutiondfrihe tamidr8O cop8lmet, it is normally

subsect,jion 3.3.3. Measurengnt takes place w thout .
neSiRRely JPadhs AGF, PR 1CeBP Rl o Brer Ml Aeutralized. The
anfoRiVEIp AT mbE fay fRxEADbIO R stitdd g@dlafy i il BoRéentration of

10 0076] The

mn _and under a nitrogen atnoSphere. _
fropodoloyABY pyereighblinto cwalsr sang, eigingt this,| Be tpartially or completely

excl usj vel f 9 95 99 t0 100% b ight af th
noffikdl & abciia. A stbatrgbiagrordhd o e Ihyefian Sfon as. for
exa®pld REOHNHisPalby [pokBiblat ¥inpld & powWtrr Il ige 8opdlymer, to which
anmount s indi cated above. [00/7] However, it is

a Qﬁﬁ@sh@ﬁ alregfly hegp adsies Mﬁt&hgﬁlﬂ@@a@ﬂ@@ifWgtf‘leopléfﬁose of (partial)
negﬁnglﬁirﬁigﬁngo ‘?Iﬁattlﬂ% ?&tib ret%gi?%’fﬁéerﬁgl?y)&%{ug%g%% }90Iymer. The

in"the range Trom

pHvefitbtsohftiohus nbemnalpabows 4, e gpabihe @hgeifionh Ucto about 8. It is also
co_BoI ynerj zation additionally to be é)resent, such as, .
Popgiblee ihrPise CORBRHIAN fet Ralshasaoh commplgiely Qry pattilly neutralized
. . | ' ) i dan .
dlsl\%\éﬁs;}@’rf%ﬁ)Ei)écmﬁgdg:@i:%é?@hyﬂﬂw%&@ﬁéﬂ@éﬁﬁ% ispersions and further
processed in the manner described, i.e. use the mixture for coatings or initially

freeze dry or spray dry to give a powder.

[0092] The dispersion may also for example be spray dried or freeze dried
in a manner known per se and be provided in the form of a redispersible powder
(see, for example, EP-A 0 262 326). Alternative processes are freeze drying or
coagulation and squeezing out the water in an extruder with subsequent

granulation (see, for example, EP-A 0 683 028).

[0093] Copolymer dispersions of spray-dried or freeze-dried and
redispersed powders may exhibit an increased shear stability. This is
advantageous in particular for spray application. This advantage is strongly
evident in particular when the copolymer present in the dispersion is partially
neutralized to the extent of 2 to 10, preferably 5 to 7, mol% (based on the acidic
groups present in the copolymer). An anionic emulsifier is preferably present in an
amount of 0.1 to 2% by weight. Sodium lauryl sulphate is particularly preferred as

emulsifier.
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vinyl al cohol, vinyl acetate and/or derivatives

thereof. Preparation of the anionic (nmeth)acrylate
w@opsligieer s [ 0078] The anionic (meth)acryl at e PCT/EP2007/054398

copol ynmers can be prepared in a manner known per se by

free-radical polynerization of the nononers (see, for

Use'cithkSartiBll) nedral(zéd @néthfadryldte Copolfierd) . The

copol ymer according to the invention can be prepared
i n_a manner known per se q% free-radical emnulsion

[0Glymer i 2BEi RaTtiRlY dpudalizedradenic (maie)gsrdaieneapelymer can be
vs5d SRy agB 06 il o3t o 4 GhafiAtl eaPlonkiiich.in e

USPop8irglrase test diter 2rtepas ed pbly1.2amccatubsedugnt cbenge $n tife buffer
free adtj meri zati og cont i nuousl
|

al ol . or
to thespBrR tﬁeoﬂ%ﬁ f @sive gt @é‘é§%|§?S?anret|¥?§e§r%%oéné’éefﬁfabw 95 or
1ob%e@rth@%ﬁeéiné%gpmmrgrﬂéaibﬁf i@jrr?ot%‘&'e twgﬁlrs@%, preferably not more

appropriate, regulators to adjust the nolecular wel
thaimdb You figtheri prefeotast natnmots tHasabl0 Yah yoesticuart noirmore than 25% of

the;{;rglgué/g@i?ﬁ%@p&%&tﬁé@?z?%ﬁit@%%éﬁ%g@é t%ghtme{\ér%lglmﬁlg%@tmg an outer
enfePlcWd=8Rg \Hut watolLY IhdRYieP 8ot W@E@érﬁai RelthlizeaneRth)acrylate
from 80 800 to 1 000 000 (g/rmq). mul si on

copely)meEr i zati on i n aqueous phase in the presence of
wat er-sol uble initiators and (preferably anionic)
enul sifiers is preferred. [0080] In the case of bulk

[oq%r]y”e” Ff%iaﬁihar%%%e !fé!r'r“?%o‘?QEo@%ir@foaih%%ﬂv%ﬁ‘tioﬁP}élé’ases in
of m by crushing, extrusion, granulation or hof cut.
thd O@FLP8 Thleabeet ) aftery? dbers appHyh@randaesubisequeridchange in the

nner Kk er se by free-radical bulk, solutjo
bullSeis (P RV LieotiaR Al FtYe MErPARN Hiegsensse MIéPd-ol 0% or less of
theP’ Q6RRS| MYré&GieRl OidNor OekdifplRar Flithe&d S23® hAR9Ca Ofcomparable
the invention by suitable grinding, drying or spraying
phamoeessics| formi acoosding 4k éheplreestitiy reduirgisenatmoatei thgndér example
55 min (22% of the time), not more than for example 35 min (14% of the time) or

not more than for example 15 min (6% of the time) therefor.

[0096] If the pharmaceutical form not according to the invention releases in
the USP 28 release test after 2 hours at pH 1.2 and a subsequent change in the
buffer to the pH of the start of active ingredient release, e.g. pH 5.6, 10 % or less
of the active ingredient in, for example, further 250 min, a comparable
pharmaceutical form according to the invention requires not more than for example
80 min (32% of the time), not more than fpr example 50 min (20% of the time) or
not more than for example 30 min (12% of the time) to release at least 30 % of the

active ingredient.

[0097] The USP 28 release test, in particular by USP 28 <711> paddle
method (= Apparatus 2), is sufficiently well known to the skilled person.
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35

extruded and cool ed pellets or hot cut. [0082] The use
of powders may be advantageous especially on m xture
wowaok/1stober powders or |iquids. Suitabl e appar BE/ERR07/054398
for producing powders are famliar to the skilled
person, e.g. air jet mlls, pinned disc mlls,
[oggBypar t mERk typitalsest érok:éd@r‘é%'a@'f@lld‘h@f e appropriate to
i nCl ude appropriate sieving steps. A suitable mll for
i ndustrial large quantities is, for exanple, an
opposed jet m |l (Milti No. 4200) operated with a
gauge fr léb@u@@s@s oltirireleasmappatug ale eralt ehargedwibno00 mi
[ 0083] oBasld4-Hili(phlbl.2) &nd thehemperpbge of tie Waterbath is adjusted
i nvent i@mB7 ar@5t@ose expressly nentioned in EP 0 088
951 A2 or WD 2004/096185 or derivable therefrom The

fol I owpnghardencstteds isyittRed 'oﬁbb{nﬂf a rél%ﬂbH %ﬂéy&l‘rw(w#ﬁ
sol ution, potassium hydroxi de sol ution , amoni um

hydroxbd?tQBIePBQQ'?:'eEaplaérﬂﬁ afeé ﬁ%c%mparable

t th I

c;:rgongﬁ%ufﬁgé é%tﬁ{sen' ‘%@ tﬁ?t 'ggl sel of the
{ri sodPQREY aged? AL iy aﬁ%gpa'r s pellot or
tol era such as triethanol am ne or

tris(hydroxynet hyl ) am nonet hane. [ 0084] Furt her

sui t abfeAliat i13ainain, @bieiaios p@&@,t@sararr@nl@agd droamtheoaeidi ard put
hi st i dime 908rmgi phiasphatedbuifer saditien wildjplsvaleas cbpHtH6; 5.6; 5.8;
degree6dfopalti al neutralization by m xtures [0085]

M xtures may al so result in technical advantages in

t he adpupicf@iiingtiort Bﬁth@%@@nt@be Wbbtl@é ingredient release as a

neutramn@ hQﬁtm{en d%p@h&ln rdrfthe Hicft, & €y photometry
Imn\;?mla grof%§ﬁ%¢w Al o\"gpo yqnlfﬁgcg e of
di fferﬁﬁegochll%oq? %q'é? ¢ p‘% neutral i zation,

Phagtiass hebfarmy Ladcfil o ngre'réeﬂf “erylic o of
[0099] In a preferred embodiment of the invention a pharmaceutical form is
comprising a core having an active pharmaceutical ingredient and comprising a
inner polymer coating of a partially neutralized (meth)acrylate copolymer and an
outer coating of (meth)acrylate copolymer which is not at all neutralized or less

neutralized.

[00100] The pharmaceutical form may preferably comprise a polymer coating
with NaOH as neutralizing agent in combination with 0 to 70% by weight of a
plasticizer. The pharmaceutical form may further preferably comprise a polymer
coating with an organic acid such as citric acid (preferably 10 to 30 % by weight)
and NaOH as neutralizing agent in combination with 5 to 25% by weight of a
plasticizer or a mixture of Na citrate and citric acid (preferably 10 to 30 % by
weight) in combination with 5 to 25% by weight of a plasticizer.
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nmet hacrylic acid and 5 to 75% by wei ght (nmeth)acryl ate
nmononer s having an anionic group, wherein 1 to 80% of

w0 b@sastep@i ned ani oni ¢ groups, as cal cul at ed aRET/BB®07/054398
for the mxture, are neutralized by a base. It is
possi ble for exanple to m x an anionic (neth)acryl ate

[0C@AP! yMeThahidtfespdniply PRdriacduticalefdrmamiag sk ftdexample in the

consi sts of free-radical polynerized units of 25 to
forgsoby anenghipadiculate @hasmegeutéeal efermas  pelisttqontajpings tablets,
miﬁrif"étﬂé’tgr Xéflzls%l&c 's%cﬂ@g Eﬁ&&e@é%ﬂ%b@% ﬁmec{o'ﬁg{ipu)tﬁﬂﬁé%loWd%rs.
Nononer S 'navi rig an ani-oni ¢ group w a partially
neutralized (nmeth)acryl ate copol yner of the sane
Provessrfor pravucsng iagphavnmdceutidad fetrat ed quantitative
ranges so that 1 to 80% of the contained anionic

ps, cal cul ate verage, for, the m xture, are .
0BT 1 FBa” TR T SHalRS e far BACPST ok aRpRdcing  the
ph&dmaddUtichNforfn RREERTINGb CthehRSchREST iR RhARET KWR per se by

di spersion of a partially neutralized, anionic (nmeth)- _
phagngteaiticalty subipmary progessep simhags diingich gomiprégsiery. ecompression

of Byt 1 e 8 AR B B R G R AL 0 or ey
graurdtioresr fiPesiGleliéheg Ordiiaging! povrdsroPOWEBF layeriag) BA® active

~ been Earti ally neutralized according to the invention
ingredieni-fraer beads abr enedralicaray (Ranpaseiles) or active ingredient-

_ . Cilia | 0o

cofBRFE SEHAGLBL MATR BBBMIEBE S LR ol process o by

flusltzeiebddgrapaidtiopur at i on by the skilled person when
adjusting specifically nodified rel ease profiles. The

i pvention accordj.n relates to a partially
Prodiihian o saS EiRarticdlals PheEmassURis AL ar att er i zed | n
that it is present in a mxture with copolyners of

[o0RIZY! MhBaRhTEEIABGItMIe Gk DErti@nsY F@H Srodtgingh®iuGiparticulate
appropriate | ess than 5% by wei ght nethacrylic acid,

phaapatsutises formaet bgcauset e r ghpolymeuegreatsimgcioy | thee invention

i) e S TEE SO XL R RS KRR SIS QIR WY iter.

[00104] The production of multiparticulate pharmaceutical forms by
compression of a pharmaceutically usual binder with active ingredient-containing
particles is described in detail for example Beckert et al. (1996), “Compression of
enteric-coated pellets to disintegrating tablets®, International Journal of
Pharmaceutics 143, pp. 13-23, and in WO 96/01624.

[00105] Active ingredient-containing pellets can be produced by applying
active ingredient by means of a layering process. For this purpose, active
ingredient is homogenized together with further excipients (release agent, where
appropriate plasticizer) and dissolved or suspended in a binder. The liquid can be
applied by means of a fluidized bed process to placebo pellets or other suitable
carrier materials, with evaporation of the solvent or suspending agent (literature:

International Journal of Pharmaceutics 143, pp. 13-23). The production process
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ethyl acrylate and trinmethyl ammoni unet hyl

nmet hacryl ate, copol yners of nethyl nethacryl ate and
weedvgl133er yl at e, pol yvi nyl pyrrol i dones (PVP), PCI/ERI00Y054398

al cohol s, pol yvi nyl al cohol -pol yet hyl ene gl ycol graft

copolynmers (Kollicoat(r)) , starch and its

ma%beféillbmé bPQi Wylﬁwstéﬁe%bea@tméﬁﬂi £8iehP\AR, be applied in a

ateric(r)) pol yvinyl acetate (PVAc, Kollicoat),
plupality lof lyerat e-vi nyl pyrrol i done copol ymer (Kol I'i don(r)

VA64), vinyl acetate: crotonic acid 9:1 copol yner

(VAC CRA, Kollicoat(r) VAC, poI yet hyl ene gl ycol s

A1 NY asERIESH; iirﬁégf%tsak@ ng/r osgf E(élg are commercially

ch| osan, a Cross and/o
avamlﬂtyam thei ﬁmrmocbfcactiae imgfedlegnt na/tsdaals and/czn be pegdioyed in this form

s%qcf si.ons OO 74 ?non eiirallzed or the

in P ‘FtVeH@ O QIHEOEIENS | at e copol ymer may be
for exanple in the formof an aqueous dispersion wth
a solids content of from10 to 50 percent. [0088] The

[O0Y@TF{ neut Fai zegtimys oheapdrd llr@% Hiehdbn@liniagdpellets are normally
(et h)acryl ate copol yrmer I:y e inthe formof a

appliefl Bpliidizer dgsbapearafisiesh FREYUlRtOR ewmmplas @re meAtipned in this
ap@%ﬂ%hs FAm 4 Qhefé(gféjlngrrﬁ%ila\f o ik ﬂgggﬁlze[rﬁ and release agents

Spersi ons par neu |on [ e & oh
by Eobyitasle i ropsss. et &;bbofsslbledu(:thlﬁ_ eask frettiel filmt fogrmices to bk in the

a 10 to, 50 percent ,o cular 20 to 40%
forgy el 8elugire ;S’érsé'ﬁ%”s'é” V%“? 8§C'Ewgﬁ¥ the %@ JRrHYAtRe; rgﬁyﬁlkemse
be'cﬁsé’dlgt%c?%'i'%s én theF%rﬁ% o 4 eoB@@dl@énts or dispersants can be

neutralizatio acry ic acid units can be
usekii.sbdswﬂlmndﬂyfpnssmledesmmgtabulizers to retetEiizy the dispersion (for

ossihle, f exanpl e. t ent o to,5 or 10
o3P Treer & abpie stiteflem fTER Al gt Me coat i ng
agent dispersion is desirable. The wei ght-average size
[00108] Examples of release agents are glycerol monostearate or other
suitable fatty acid derivatives, silica derivatives or talc. Examples of plasticizers
are propylene glycol, phthalates, polyethylene glycols, sebacates or citrates, and

other substances mentioned in the literature.

[00109] According to the invention there is located between the active
ingredient-containing core and the intestine-soluble copolymer layer (outer
coating) an inner coating, which may consist of inert film formers (e.g. HPMC,
HPC or (meth)acrylic acid copolymers) or, for example, talc or other suitable
pharmaceutical substances. It is likewise possible to use combinations of film

formers and talc or similar substances.

[00110] Mixtures for producing tablets from coated particles are prepared by
mixing the pellets with suitable binders for tableting, if necessary adding
disintegration-promoting substances and if necessary adding lubricants. The
mixing can take place in suitable machines. Unsuitable mixers are those leading to
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(radius) of the latex particles is normally 40 to 100

nm preferably 50 to 70 nm thus ensuring a viscosity
whedsmsshd®0 nPa-s which is favourabl e for procPCEFEP07/054398

techni ques. The particle size can be determ ned by

| aser diffraction, e.g. using the Mastersizer 2000
dafrfagentoMakV&saied [p@l@tﬂ%s W?hpmu@hghaﬁéﬁ@f eSS, Afspecmc sequence of

neutralization, nol % or conplete

adgidgn refl ihﬁa@X@ﬂlenfS ?% the SvRkrcE pegidesmveat behrecassary te@chieve
su@é(;kfkg téf}bog gifs%%gpaﬁ)ﬁﬁahﬁes[ qpoﬁllpogglbﬂ{ %?/r pFe?lefn%thﬁ fhe coated

lonic co
panmmytﬁeotutirhenta@r dhoulglr AElpssd @gbﬁt mgneashdm stearate for its
npl etely neutralized. The anionic copol y for

SU@%%{Q e endared MQ"WLF&@'P@/”?% fQFﬁFjHQ‘F'OBé‘h@@rﬁVPHiqdon

of from1l to 40% by wei ght into water and, during
this, be partially or conpletely neutral i zed by addi ng

[0G% 1*319‘5' C MJ)Q%F@%taﬂﬁé%ﬂbB&tlh@ ﬁd?ﬁ]anp\t%mm%@ §¥t9*15%9by weight
for” exanpl e NaCH. Is al so possible to

enpl o
of gcﬂmewgmthmeldcepgalwmn €b anti, for exaraple, aést0a1 %d@wwelght of a

g BaP 2 il Bt PBRFE SHEh AT Rindriie SR8, e binder

coftiehe Rtetarmipetttyathe e qiiesd Eﬂipom@h pPty4Tel pafitdepH of

the solution is nornmally above 4 , e.g. in the range
from4 to about 8 . It is also possible in this

connection for batches. of o | et el r partially. )
OB =1 | Baamplas,apb GRISH o DRGIEH x Bt f GRIBGARSTe Ricreprystaline
e z Si f r ~pr S j
oo o alcRlry Bo S RRES. PL OB, {1AEIGRE! oP OFEF Sl sugars,
calcmmn isutphates ionistarahl derfvatieee Julystancep obyowd rappacergi density are
93 Ipowoler [0092] The dispersion may al so for exanple
Prefe€dr ay dried or freeze dried in a manner known per

se and be provided in the formof a redi spersible
powder (see, for exanple, EP-A 0 262 326). Alternative

[0dr1BgesseTypical tisteegrationi aigs qdisintegrants) are crosslinked starch or
cellulose derivatives, and crosslinked polyvinylpyrrolidone. Cellulose derivatives
are likewise suitable. The use of disintegration aids can be dispensed with through

selection of a suitable binder.

[00114] Typical lubricants and mould release agents are magnesium
stearates or other suitable salts of fatty acids or substances mentioned in the
literature for this purpose (e.g. lauric acid, calcium stearate, talc, etc.). The use of
a lubricant and mould release agent in the mixture can be dispensed with on use
of suitable machines (e.g. tablet press with external lubrication), or suitable

formulations.

[00115] A flow-improving aid can be added where appropriate to the mixture

(e.g. colloidal silica derivatives, talc etc.).
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coagul ati on and squeezing out the water in an extruder
W th subsequent granul ation (see, for exanple, EP-A O
we3Bs0a2®Y0 [ 0093] Copol yner di spersions of sprBgFEP10eT054398
or freeze-dried and redi spersed powders nay exhibit an
i ncreased shear stability. This is advantageous in
[ooerg]i cul ahef esbleMi@YcapPlakeatplfdd ohi Coradv@bhaldtablet presses,
strongly evident in particular when the copol yner
eceprdge ®r rpfary feblgl prassssowith copapressive Joricestin at%/e Fapge drom 5 to

40:)n , tpﬁ'éfe?&ﬂlg IOI]:Q%Q kR ¥e Bh&E ?)Fjés%l%hrga)té ggg?ci/%%? &\ﬁﬁss?/gtems for

€ aci oups presen
exi@phglnulsricitions Spieeial sgstensf for alid filling eddol avoidadie @iihignby means
of 0.1 to 2% by weight. Sodium |l auryl sul phate is
of imapqlie pradiey aik aneplpred ¥CEPAPRIGNNEES- Use of t he
partially neutralized (nmeth)acryl ate copol yners [ 0094]
FuffierRitbbbaseéy fc{)}eﬂltdcﬁldiﬁg(ihé?r%hfac@mkm férnY 'a@ESrdinlg to the
copol'ynmer can be used aS coating agent tor the inne
invesdiamg for a pharnaceutical formwhich, in the USP 28
rel ease test after 2 hours at pH 1.2 and a subsequent
ge in the buffer to the pH of . the start .of . active .
04137 o eﬁPpp%ﬁtlé’é‘stocreéFe@E%% Rigies DY ERTaY aHiRficglory from organic
soll@8fo ef prereraBit agneduacdispersichs” & emdltihgd GotbyTirkct powder
t han 800/Ij pr ef_gr agl y not rr%_re thaﬁg’ZS%_ f%_rtheryw_mr p.
applicationr dderatcizbfacteohtan tbedmpierpantatien|iathisgiasgoisdhat uniform,
poFJ]ﬁ@e%E(gfil%s &%Itti me whi ch el apses therefor with a
comparable®pharmaceuti cal having an outer enteric
coating but wthout the inner coating of or partial
neutralized (neth)acrylate copol yner. [0095] If the
[0GM&] macebibr cptiof carin applicatioor grogessest Iseej nioenekample, Bauer,

Cehieis Spbh 8o s SRS bl Wisssgrenicne
Vegﬁgéékél%@%glﬁéf} ggbgﬁ;sftwgaﬂtmﬁ@&bem ppeiesges . 9. pH

[00119] Relevant properties, required tests and specifications for the
application are listed in pharmacopoeias.

[00120] Details are to be found in the customary textbooks, for example:

- Voigt, R. (1984): Lehrbuch der pharmazeutischen Technologie; Verlag Chemie
Weinheim — Beerfield Beach/Florida — Basle.

- Sucker, H., Fuchs, P., Speiser, P.: Pharmazeutische Technologie, Georg Thieme
Verlag Stuttgart (1991), especially Chapters 15 and 16, pp. 626-642.

- Gennaro, A.R. (editor), Remington’s Pharmaceutical Sciences, Mack Publishing
Co., Easton Pennsylvania (1985), Chapter 88, pp. 1567-1573.

- List, P.H. (1982): Arzneiformenlehre, Wissenschaftliche Verlagsgesellschaft
mbH, Stuttgart.
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the active ingredient in, for exanple, further 250

m n, a conparabl e pharmaceutical formaccording to the
WO 2088300 requi res not nore than for exanpl e BGI/EPIV07/054398

(22% of the tine), not nore than for exanple 35 mn

(14% of the tine) or not nore than for exanple 15 mn

[odBFH of t raetdraBanttiRe&eict will 98 96kthér explgined in more detail by the
pharmmaceutical formnot according to the invention

followiirg s¥amples; Mdichspreognderstapsenatdstlinit ther sgopeoel thednvention in
angfwa&i and a subsequent change in the buffer to the pH
he start of active ingredient release, e.g. pH

5.6, 10 % or less of the active ingredient in, for
Exangptpse, further 250 mn, a conparabl e pharnmaceuti cal

Tfsorméslccor_di ng to the invention requires not nore than
1. Bened) Findiggso win (32% of the time), not nmore than

fpr exanple 50 min (20% of the tine) or not nore than

joderojexany erfkQ o fihd d61Hort BStHd BBject 8f e ASRlinvention the
| eaSt 30 % of the active ingredient. [0097] The USP 28

inviestara deund that fomexampleca HispersionspPErRgragitt [1 30Pa%kicentaining 10

d (= i ffici Il .k
pefiRot Byt iabP BEPE T obbis waE neyriShd Yo B e R0l ehéne to o
clelad sofutibpl AiMhie do caSeEriireasebvedfvdrifadtah @3 8 BPRESFHAIS buffer.
are each charged with 900 m of 0.1 MHCI (pH 1.2) and

Thetiespestyerfimsuwelisd amd tuaed te slaprivithiajbumine Hawe s, neutralized
ad&%f aatglid Zoul Te gﬁagg{ j?rg?nﬁ 'théfigd % MCRRY. hi ;rﬁ%@es the film

onra tabl'et or a cer

pedonmiaicein adiskglienicedsphate guffieciopifcadihce asroomtoldim.
active ingredient as 1 tablet is put into each vessel
of the apparatus. Care is taken that there are no air

[0(5)1%3{9 es Bﬂrthglg e%,olraettlonorrestuafttéldeltn ﬁwl“(lar fp?é:s%nt invention. According to
the present invention the application of a normal Eudragit® L 30D-55 coat on top of
the neutralized adipic acid-containing coat of solid dosage forms, the outer
Eudragit® coat protects the inner coat containing adipic acid in 0.1M HCI. During
the subsequent treatment of the respective pellets or tablets in phosphate buffer
having for example a pH of 5.6, the buffer solution will diffuse through the outer
coat and contact the inner coat. As result the adipic acid-containing inner coat
could dissolve very fast and assumingly could diffuse into the outer coat, therefore

helping to break down the outer coat as well and to release the drug.
2. Materials

[00124] Prednisolone was purchased from Aventis Pharma., Antony, France.
Theophylline pellets (1.00-1.25 mm) were purchased from Klinge Pharm. Lactose
(Pharmatose, 110pm) was purchased from Ellis & Everard, Essex, UK. Sodium
carboxymethylcellulose (Ac-di-sol) was donated by FMC International, Cork, Eire.
Polyvinylpyrrolidone (PVP) was purchased from VWR International Ltd, Poole, UK.
Eudragit® L 30D-55 (Ré6hm GmbH & Co. KG, Darmstadt, Germany). HPMC E5
(hydroxylpropyl methylcellulose) was donated by Colorcon Inc., Dartford, UK. HP-
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4 . After 120 mn, tablets or pellets are renoved from
the acid, and put into 900 m phosphate buffer
wa@oeloatdzem wi t h pH val ues of pH 5.5; 5.6; 5.8; BCDEP2007/054398
7.0. 5. Determnation of the percentage of active
i ngredient release as a function of tine, depending on
55t h%/o@@*yméwln%étﬁﬂeél‘lulo@e Ophth¥lafdno e tiuYcidsed” Jrohin SAin-Etsu

the case of theophylline, or 247nmin the case of
Chemigali S61.ohtsl, Tekychelapans uTrigthwg ciigtedd EC) was purchased from

Laﬁ&?%tﬁ?g SN Lé’ﬁégshﬂgg%]Klﬂllaotﬁéf néﬁerﬂse\ﬁgl%dkﬂ?&ased from

I‘nvent1’on a pharhdaceuti ca S comnpr

Sigroa eShavug M@, @S8AL ve pharmaceutical ingredient and
conprising a inner polyner coating of a partially

eutral.ized h)acryl a and an outer
3. QB%R?rﬁ&OGTOf(M%% "Ieatlabﬁit ;?g'!cbﬁ%nﬁ e®hi ch is not at
all neutralized or I ess neutralized. [00100] The

[0 macepugi %Bhdfeés%g@ymprheft@dlé&' %oﬁ@émlhbs@h@ Rl &ubstance
coating with NaCH as neutralizing agent in conbi nation

Prednisolone ovaredussd inethghtestst. Theprausd @blads (repmesenting the core of

e o5 iy VI Samsleh i oSt B Euse BY el rdnutation.
Eaghi @b(dr €draaimdl 3%l Byt aeitht%plexinikeidHY X 1@neghNageisas, by weight
neutrali zing a&ent in conbination with 5 to 25% by

lacipsegHr byrweidpt BMA. Q-2arereentaAgidisgel andf1 Na i weighé raagnesium
sG] ToBeasiRgpgeel it R DU yers

ion Wi
pl astici zer.[00101] The correspondi ng pharnaceuti cal
formmay be for exanple in the formof a
[oamza]i par Prednistlene ipedletsc@ut 1-d) nfm) were prepared by extrusion and
et conFal ni n fablets,

| i t abl ules, .
solSoniaioR o Aeh plet foneing 1% Yor MBIl e fR83EpEo10% by weight
ladBEYEIERS 25% by weight Avicel PH101.

4. Coating for prednisolone tablets and pellets

[00127] Prednisolone tablets and pellets were coated in fluid bed (Strea-1,

Aeromatic).
4.1 Coating formulations

[00128] Eudragit® L 30D-55 with organic acid inner coating:

[00129] Adipic and citric acid, respectively, (5 to 30 %, based on polymer
weight), 5% triethylcitrate (TEC) based on polymer weight were dissolved in water,
and added into Eudragit® L30D-55 dispersions. The above dispersions were then
neutralised to pH 5.6, 5.8 or 6.0 using 1 M NaOH and the dispersions turned to
clear solutions. 50% talc based on the polymer weight was homogenised in water
and added to above solution. The total solid content of the coating dispersion was
10%. 5mg/cm2 of polymer was applied.
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Process for producing a pharmaceutical form[00102]

The invention further relates to a process for
w@e@dusiony t he pharmaceutical form accordi ng tBCT/ER2007/054398
invention in a manner known per se by pharnmaceutically

customary processes such as direct conpression,
[OCITPT ess EQRrait°dr00 Wik ofjarfic EEIifAeOEGHHgeS ,

extrusi on and subsequent rounding off, wet or dry

granulatlon or dlrect pel l eting or by binding powders

éf er onto active |ngred|ent free beads or
[OHST r al /(egltl' q]gﬁlgaqrgj ppgsergf (bt jbased on polymer weight) were
dus%Bﬁx%@d'ur?%Sféfﬂ.t aElEHr%gut‘P’a[’id)@' Wwas aH%pQVse%PRMbBSvé h lytion, and
pol ynmer coating In spray process or by f di ze e
negirralinddatbicm\ar ﬁmmmmtbrpl-bﬁ 2nor 6.8p&aoY%d Eallk:die&sed on polymer weight
rnaceutl r ns The |nve s . suitable
- waB Fstogenier i welkr Grskreiom by &9 et e fordt S0 chtent of
th&&@étﬁ‘@ccﬂ%ér%ﬁﬂn WA% ABY, IREgURS Jf pRIyreRAlVISBppRSEOr di ng
to thé invention wthstands the hi'gh pressures in the
conpression of the pellets with the filler. [00104]
The production of multiparticul ate pharnmaceuti cal
forns by conpression of a pharmaceutically usua
bi nder with active ingredient-containing particles is
described in detail for exanple Beckert et al. (1996),
"Conpression of enteric-coated pellets to
disintegrating tablets", International Journal of
Phar maceutics 143, pp. 13 23, and in WD 96/ 01624.
[0475%105] HRNGES 6oatisg; ent - cont ai ni ng pel | ets can be
produced by applying active ingredient by neans of a
| ayering process. For this purpose, active ingredient
10 (0073 OWDQQO"/GZSf\AﬁeV‘P%ﬁtIJﬂeMO"ES*éoquFth%tl*?éFWﬁh@uﬁth% by weight Na
(rel ease agen ere appropriate plasticizer
Cit@ﬂ$s©0%edltm asigs pHitdeNalCh vwerbi ushst.. 1, TBe Smgjaind of apolpmer were

applied.

[00134] Eudragit® L 30D-55 control and outer coating:

[00135] 10% TEC (based on polymer weight) was dissolved in water, and

15 added into Eudragit® L 30D-55 dispersion. 50% talc based on polymer weight was
homogenized in water and added into above dispersion. The total solid content of
the coating dispersion was 20%. 5mg/cm? of polymer was applied.

[00136] HP-55 coating (hydroxypropyl methylcellulose phthalate)

[00137] 6% HP-55 solution was prepared by dissolving in ethonal/water
20 (80:20). 5mg/cm? of polymer was applied.
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appl i ed by nmeans of a fluidized bed process to placebo

pellets or other suitable carrier materials, wth
we@r@pas®pe on of the solvent or suspendi ng agenPCT/EP2007/054398

(literature: International Journal of Pharnmaceutics

143, pp. 13-23). The production processmay be fol |l owed
4_Z)antiﬁpydd}gjiﬁbﬂ§. The active ingredient can be applied

in a plurality of layers. [00106] Sone active

i ngredients, e.g. acetylsalicylic acid, are ]

[0QSBker ci drblp Rwainmmprizes the kealing paditiaps fgreprednisolone tablets
j ' [ I | [ rm

anll G R FPERES, B O oty RfeicdphpBice!
[00107] Filmcoatings on active ingredi ent-containing
pellets are normally applied in fluidized bed

Tabjmp2 shiovesethe coatimg soinclitiens fipl prednisolone fabrhets. i n
this application. Filmforners are normally m xed with

It is possible in lnlsts case fwitlet he ftg&l‘(ﬁy ﬁ;{tgntizingé Flow
e

Formuletidror m of tenypeEraturen @mEsheasi 05 f pressure rate

exci pients for theC Cyl mfornm’Cyn may %ewi se lgpar) (ml/min)
|_ 30[5-:5355%:&% Lg)(l:igbUbECIldCd.d \’.)I gd!li C ;Id CIHUCUlJlb bUi VC!It S Ul

PSp an beggsed. It i itiongkly possphl e }

t Bngseost abi | i zers4pz stabili ?eoat he di sggr si on (P'bélr 0.5-1.5

exanpl e: _Tween 80 or other suitable enulsitiers or
L10QtS90/k S émer. [ 0010@] Exanpl eypf rel eaqu agentsogze 15

gl yeealol nonostearate or other suitable fatty aclc '

| asticizers are prapyl ene glycol, phthalates,
HPN@OE?&UWP%@ gl yco*®, “sebacat &9 or citrdPes, andOk her 15
substances nentioned in the literature. [00109]
ceordi g, the invention there is | ocated between
L 30 'égggbﬂl?@eéqugr edi &0t - cont ai ni3dgy core and the 0.2 2.0
PHELEPFIE sol ubl e copol ymer | ayer (outer coating) an
Inner coati ng, Wi ch may consist Oof Tnert 1i1Tmiorners

Hre58-coHiNG: 45 35 15 0.2 2.0
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HPC or (meth)acrylic acid copolyners) or, for exanple,
talc or other suitable pharmaceutical substances. It
WO 2008/1839 se possi bl e to use conbi nati ons of fPCTEP2007/054398
fornmers and talc or simlar substances. [00110]
M xtures for producing tablets fromcoated particles
are prepared by mxing the pellets with suitable
TableGlenows ttic tadtig] corttitibis 102 PRSGHEMoRE Pendts.

di si ntegration-pronoting substances and if necessary
addi ng lubricants  The mxing can take pl ace in

sui tabl e machi nes. Ureui t abl eQuitiser s %{eat&EoseAtcﬁaidlngg Flow

tFfmiRgRNE0 t he ¢omperhtdRy tHepdRFatfe d. a@ §hshpessure rate
m xers. A specific ggguence of(cggditiof ANt he (bar) (mi/min)

L 30ReHd eargasigi acib| e shoé di si nt e%rati on tijes. It iﬂs
posei ddatinhy premi xi né] with the c(,)oat ed particles '?h
the lubricant or nould rel ease agent nagnesi um

rate for its surface to be jendered dr opholy
H%Mg?f’lﬂquait'ﬁg adhesi o%gto be av |5ded. [ 00T11] Mx?uﬁes 1.5
suitable for tableting normally conprise 3 to 15% by

L 30Wig¢orfifol andi si ntegration aid, e.g. Kollidon CL and,

TRt ree@ﬁﬁge, 0.1 to 405 by wei g0 of a | ubricant & 2
rmu?d re

ase agent such as nmagnesi um stearate. The

1.5

10

bi nder content is determ ned by the required
proportion of coated particles. [00112] Exanples of
typi cal binders are Cellactose(r), mcrocrystalline
cel l ul ose, cal ci um phosphates, Ludipress(r), |actose

r ' I cal ci um sul phates or starch
5 @8?ﬁb§ﬁf°&3§l?3§ﬁ%@f‘§ﬂ§%@8f | ow apparent density are
preferred. [00113] Typical disintegration aids
(disintegrants) are crosslinked starch or cellul ose
[0aX89] vat | Theoplayllihe polists wdte doptddyiviflyd pgd (duetiimMycrolab).
Cel lul ose derivatives are |ikew se suitable. The use
of disintegration aids can be dispensed with through

5.1 Coating formulations

[00140] Eudragit L 30D-55 with 10% citric acid inner coating:

[00141] 10% citric acid (based on polymer weight), 5% triethylcitrate (TEC)
(based on polymer weight) were dissolved in water, and added into EUDRAGIT®
L30 D-55 dispersions. The above dispersions were then neutralised to pH 5.6
using 1 M NaOH and the dispersions turned to clear solutions. 50% Talc based on
polymer weight was homogenised in water and added to above solution. The total

solid content of the coating dispersion was 10%. 5mg/cm? of polymer was applied.
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sel ection of a suitable binder. [00114] Typi cal
| ubricants and noul d rel ease agents are nagnesi um
waet@anaies or other suitable salts of fatty acPBFEPR2007/054398
substances nentioned in the literature for this
purpose (e.g. lauric acid, calciumstearate, talc,
{ ThEadesst 10B0BR-551Bbh#aHnPoGteBYAtthd: el ease agent
he mxture can be dispensed wth on use of
swtabl e machines (e.g. tablet press with external
| ubrication). or suitable fornulations. [00115]

[0G143h- i npr B4 H&%K%@S&{jr OB PAUNEH Witigh' %@ﬁ)rdb‘iﬁoivﬁde"k water, and
ol G 0 o ORAGESSLS b Bouria e vas

hormngeelzedanad/ateabhétacmeelsmmsabcem:élspe'rsnomrThe)tmalysolid content of
abl et presses, I essi orces in the range
the: g TS5BS 2 ATRBT, of Gobe des SRRE api ot

presses may be equi pped W|th systens for external

| ubrication. Special systens for die filling which
4.2g0hfingi coriditibheg by neans of inpeller paddles are

enpl oyed where appropriate. Further processes for

producing the pharnaceutical formaccording to the
[00mpgNnt | 0 EubREHLT BOBRES iWetat 1099 cRfie @eRSinhekesatiigace by

spray application fromorganic solution or preferably

aqueous di spersions by nelting or by direct powder

RS2 o SR ML, BB 5050 -
ExhSgat élr térggéﬂaﬂre’: Q7-P§ i-pf e&h‘aué‘tp&' 'I"&ff‘r‘ilki\flf\g P4 @Be/ossrﬁﬁ:ro climate:

see, Bauer, mann Rot’hgang,
0.6 bahealzfdxg/enaomr misi; f atomezing \Wis peesstines 116- Elﬁebar spray rate: 2.2
/Verl agsgesel | schaft nbH, Stuttgart, Chapter 7, pp.
95 196

[00146] Eudragit L 30D-55 control and outer coating:

[00147] Inlet air temperature: 40.0-45.0 °C; product temperature: 28-30 °C;
Exhaust air temperature: 22-27 °C; exhaust air humidity: 40-45%; micro climate:
0.4 bar; airflow: 16.0-18.0 m*/h; atomizing air pressure: 0.6-0.8 bar; spray rate: 2.2

g/min.

6. Dissolution tests for Eudragit® coated tablets and pellets, comprising as
active ingredient prednisolone or theophylline, respectively.

[00148] Dissolution test for coated tablets and pellets comprising as active
ingredient prednisolone or theophylline, respectively, were carried out using BP
Method Il paddle apparatus (Model PTWS, Pharmatest, Hainburg, Germany). The
volume of the dissolution media was 900 ml maintained at 37 + 0.5 °C and a
paddle speed of 50 rpm was employed. The amount of prednisolone or

theophylline released from the coated tablets or pellets was determined by UV
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[00119] Rel evant properties, required tests and
specifications for the application are listed in

W@ b@sesoopoei as. [ 00120] Details are to be fouPdI/EP20011@54398
customary textbooks, for exanple: - Voigt, R (1984):
Lehr buch der pharmazeuti schen Technol ogi e; Verl ag

sp&hrspdtdibetdiehM247BaaT fioeliedifasiBhE! 6F isdlap71idastor. theophylllne
Sucker, H., Fuchs, P., Speiser, P.: Pharnazeutische

respegtivill odiebleteesdr gelfpisewera/ailpegs Soutt2Pamin(ingm0.JN, HCI, and

| 626- 642. - Cennaro,
suﬁsc‘é)cﬁfe ?gd';(tf)oqﬁajeaf éangt ggﬂ%wa@#gegeutl cal Sci ences,
Mack Publishing Co., Easton Pennsylvania (1985),
Ex@hgpltetr Eﬂﬂactppnf diffreritae3d conicesitrationd. in(thedAner coat on drug
Arznei f or ehr e, Wssenschaftl i che
re?@??i é@ﬂ? le aoating,systeny uttgart.[00121] The present

invention will be further explained in nore detail by

[0 T ol | gWbNBreeRMMd:@mplehs koS el BHBEST Spcﬁlﬂé’r‘éd oadlplc acid

I|mt the scope of the invention in any way.
concer@siionan theridneigsodito@iale)1an threddrug el¢ased Fcor thls experlment
bj ect .of .t he sent i nven

th$°{9@h‘b’&%§&8§ﬁ%°? gthrg?m&gan[sgg%% a/leg%el,jg?cﬁ)l ogfconetrol tablets

cofrtafHingi Elﬁdr)agit® 30B0BR550BHRY/EhhY i) Oddesle ohtdly téﬂﬁé&hbomprlsmg
adi pi ¢ acid, which was neutraljzed to pH 5.6 coul

oute £i9gENg &t@fregléak 306)-0Pi BAMGAHY ¢ ees soakirg of ﬂuﬁfaglt® L 30D-55,
| yed T

SRl Y653 B A5l Bl P OB PR ANDH TR s

wené Bubjdeteiviera sokitibn aifiozetl HAI for hcind mleduém@ctb aphosphate

fromthe filmin 0.1 MHC, which makes the film
bulier Pldrn@nce in subsequent phosphate buf fer no

di fference as control film
[00150] The drug release rate was strongly increased when using adipic acid
concentration in the inner coat of 10%, 15% and 20% by weight compared to the
control solid dosage form having the same outer coating but which does not
comprise an inner coating (data not shown). Further, it was observed that the
coating process using Eudragit® L 30D-55 neutralised to pH 5.6 further comprising
adipic acid as the inner coat was easy, and the higher the adipic acid

concentration, the easier was the coating process.

[00151] Further experiments were carried out with the following
prednisolone-containing tablets: i) control tablets containing Eudragit® L 30D-55,
5mg/cm? ; ii) double-coated tablets comprising outer coating Eudragit® L 30D-55,
5mg/cm?, inner coating of Eudragit® L 30D-55, 10, 15, 20 and 30% by weight citric
acid, respectively, pH 5.6. The tablets were subjected to a solution of 0.1 N HCI for
2 h and subsequently to a phosphate buffer pH 5.6.

[00152] Table 4 summarizes a comparison of different citric acid
concentrations in the inner coat. The drug releases from 10% by weight citric acid
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[00123] Further exploration resulted in the present

i nvention. According to the present invention the
w@pBizape on of a normal Eudragit(r) L 30D 55 POHEPIIN7/054398

top of the neutralized adipic acid-containing coat of

solid dosage fornms, the outer Eudragit(r) coat

doQbI@tcﬁié‘téd tdfetsise faSRY tRANrahN 0% é’cﬂ(gi@' ébl@@bdbl'erbdbtéd tablets
During the subsequent treatnen

(s. rtéb,'se‘it)t iV eHpe bl uifter othet dibpdelease qjﬁg@@ﬁgs @fﬂQfﬂér 20, 30% citric
of 5.6, the buffer solution
ac@%ﬁfrﬂ%ﬁa&?ﬁg@?&?ﬁ%ﬁgﬁn?ﬁe outer coat aﬁd cont ac;J Ithe

inner coat. As result the adipic acid-containing inner
coat could dissolve very fast and assum ngly could
[0@i83fuse imboffemiraving pH §.6at5%tthe rodifioraeichirmiukedionoshowed faster
bre do t t.er coat as |1 and to rel ease the
s dryg .as’ft\ﬁnﬁﬁt@’f’ﬂ HC petsh &’aﬁ’?t\é%ﬂ@r one was purchased
from Aventis Pharma., Antony, France. Theophylline
pellets ( 1 .00-1 .25 mm) were purchased fromKlinge
Pharm Lactose (Pharmatose, 110mm) was purchased from
Ellis & Everard, Essex, UK. Sodium
car boxynet hyl cel | ul ose (Ac-di-sol) was donated by FMC
International, Cork, Eire. Polyvinylpyrrolidone (PVP)
was purchased from VAR International Ltd, Poole, UK
Eudragit(r) L 30D-55 (Rohm GrbH & Co. KG Dar nst adt,
Germany). HPMC E5 (hydroxyl propyl nethyl cellul ose) was
donated by Col orcon Inc., Dartford, UK HP55
(hydroxypropyl nethylcellul ose phthal ate) was
pur chased from Shin-Etsu Chem cal Co., Ltd, Tokyo,
Japan. Triethyl citrate (TEC) was purchased from
Lancaster Synthesis, Lancashire, UK. All other
reagents were purchased from Sigma, St. Louis, MO
USA. 3. Preparation of prednisolone tablets and
pel l ets [00125] As solid dosage formtablets
contai ning the active substance
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Predni sol one were used in the tests.
(representing the core of the solid dosage form with

The round tablets

Each tabl et contains 5% by wei ght prednisol one (10
5 by weight PVP, 0.5

no) ,

reent Ac-

&f edr at e.
ihe

di

88.5 % by wei ght
- sol

espective | ayers.

| act ose,
and 1 % by wei ght nmagnesi um
The obtained tablets are further coated by
[ 00126] Prednisolone pellets

.P1-1 .0 nm were prepared by extrusion and

oni sa

@ e@ni sol o
Avigel PH1
el Pets [0

@ated in

fé’or | atio

i nner
Pg,_esbectlve
oiethylci

ssol ved

gph@r

wa@2@saswper of 8mm were prepared by wet granul BECT/BP2007/054398

sper si onp...

reuty al i se

Ihe (di sperp

as&d on t
d vadded
e coa

(&as appl i epS

#né& coat
{boh base
%t% Eud

i<
A
o
=]

TO0R. _Eacn perter qonfains| 3p%[oy[ Wei ght
he, 40900y we ght Ilact oge [and 25% by viei gh
4 atgg,for p[ ednijsol one | abl gt s| and
predni sol®rie |t apl et s| . and pDeIOJJe JIRL
?‘r d ESEL (- 2 1R Bt {)|S (& 1-Ganlei Mg
%12%] BRI EDr 130Dl BE NP hdFykRi| ¢
id’% [ 0T ZD)] / di pi ¢ and|ci|trfc|adid
308% baded| on pol ymgr meilght)} %%
(TEQ) based dn pollyner [ wai ght |wgre
ter, and added into \ﬂgd agi t{(r] U30D %5
e.,aboge di sper|si pns re tthen
16 8 H.8 orl 6{0(using 1 M NaOH ahd
' ngda@oclear sgl utiopng, BOYatial £
I t Was|"hofo ﬁ?sg.ploi,-l}\-v%%;
8 e (@)) 4
meas—@ltai ThE {3t [& |RBai [ (Brifer®
& spexr’sigon Wac 1p% SngfcnR of [ pgl yper
£ Qudragit(r)| L1000 WM th o ganilc pacild
00H31] 10%cit|rit acild and 50% THC
f—on—potyner—wetght)—pere i psgtved
F agot (1) 200 was di spersed | n |abpve
239323
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Table 4 shows the dissolution profiles of citric acid-containing Eudr
HCI for 2 h and subsequent pH 5.6 phosphate buffer (all the for

5mg/cm?).
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neutralized to clear solution with pH 6.2 or 6.8. 50%

Tal ¢ based on pol yner wei ght was honbgeni zed in water
wa@pasastsed t o above solution. The total solid POERIW7/054398

of the coating dispersion was 10% 5ng/cn? of pol yner

was applied. [00132] HPMC as coating: [00133] 10% by

Exéfigl8t2: ietidetEofenffeid itifimvlhls 6f omtdrivudt 10% by wei ght
Na citrate, 10%citric acid, 10% NaCl were used. 1, 3,

5%}}0@ of polymer were applied. [00134] Euda?fgit ry L
[00488] 55 cHnitisiexpramsint dhe @bigcisngt applicedion afodiffgrsnt amounts of

ouleh R g PR IRy s iESIGAGRCELFhis BigyFbot FiHollowing

prduasssonecpolajming taisleshesassdwm ipgemict eabléts cuntainingrBudragit® L

SoBy5E s ot B et Aowbl g SH4- ot pmang ovtr

o R e S or el ot o5 ] OB ol poE LA ey coating of

Eudmi%@rLeBaD@B,ﬂO Wi by vleighgitria aetdh phbd Hndhertalplels woje subjected
5 n? qof lied. 4. ' diti

to A5aLiR oF,F B BETlornF sDBEubREaila i Be pBkAGRLIBERH 56
predni sol one tablets and table 3 sunmarizes the

coating conditions for prednisolone pellets. Table 2

[0C1BBAs t hit vesashawn eetdhé idizsltion ratedhas oLmreoaihy ef 5.mg/cm?
Inlet Qutlet Atom zi nt% FIl ow Capacity Formul ati ons

(30% fplanse vas pelipediiin 875 iR, HP%silease wes achigredyithin 180
mit PRES Highdrthah that of 4 mg/cm? (30% release within 175 min, 50% release
within 220 min), which again was higher than that of 3mg/cm? outer coat (30%
release within 340 min), compared to the controls (not having an inner coating): 5
mg/cm? outer coating: 50% release was achieved within 530 min; 4 mg/cm? outer
coating: 50% release within 415 min; 3mg/cm? outer coating: 50% release within
275 min.

[00156] Further experiments were carried out using the following
prednisolone-containing tablets: i) control tablets containing Eudragit® L 30D-55, 3,
4 and 5mg/cm? , respectively; ii) double-coated tablets comprising outer coating
Eudragit® L 30D-55, 3, 4 and 5mg/cm?, respectively; inner coating of Eudragit® L
30D-55, 10 % by weight adipic acid, pH 5.6. The tablets were subjected to a
solution of 0.1 N HCI for 2 h and subsequently to a phosphate buffer pH 5.6. Table
5 shows the results of the dissolution of double coated tablets for 10% adipic acid

formulation.
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coating HP-55 coating 45 35 15 0.2

40 30 15 0.2 coat 1.5 HPMC E5
2.0Tabl e 3 shows the coating conditions for
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[00141] 10%citric acid (based on polymer weight), 5%
triethylcitrate (TEC) (based on pol yner wei ght) were

wale@sabived i n water, and added i nto EUDRAG T(rpCi/BB2007/054398
D- 55 di spersions. The above di spersions were then
neutralised to pH 5.6 using 1 M NaCH and the

Exéhfiilerss iEffscts WNARE deyréé A netlidlization ofAhY ihAkt coatiag
on pol yner wei ght was honogeni sed in water and added

sol@igdbove sol ution. The total solid content of the
coating dispersion was 10% 5ng/cnR of polyner was

B0} = RS BhpSUSi BEB PRThl Rn o o
|nné|r3:5)atmgd;dlutlomzatb|elthe aingly acldade ipnbiileEwdisagivestiga@d DFBb this test

T SRR ———
byT% érﬂtnghrié‘oéélg ?sorﬁs‘%rbt ff c‘]é@llc%‘lt 'tﬂ% ‘Bx@%ﬁﬁ%n‘?ntﬁ’@sfollowmg

ol ymer was appl i
prenmnblom@nsn[ahmmgzu@blamﬂa@ psdd: $)O®r3tbl mhletsm&a:nmgu Eudragit® L

30855 866G Nyl Eopkib blats combsising SBREr e Gudragit® L
30@L553 t@ﬁ@/%hﬁt Ry c%Ztn%? o@@ud%@@@%@'—% hﬂﬁ%jb? )Wel%ht citric acid,

8% mcro climate® 0.6 bar; .airflow
pHabdiri 218ngndi 6. Oprrégrsmtyelyl @ng/csnzbaThe é@blags Mear@ subjected to a

sofffbidng: *Rodrhiar 21, A8k Subo e i GAe B P a0

product tenperature: 28-30 0C, Exhaust air
tenperature: 22-27 0C, exhaust air humdity: 40-45%
[00M58] o cl i Thateemeﬂm@nbahowalarsﬁllgbnwnctéaéb ded@Jgrr&ldfase when the pH

at om zi n ressure;
of gt 50280 BoluBnves inressedl i Belch GJPITH p Solihef reutralizing
the RiPePcdaBg sBRItLAS ptf 8P IHS WY ASlease rate was further significantly

increased (see table 6). Here, the lag time of drug release in pH 5.6 phosphate

buffer was reduced from 40 min to 5 min.
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active ingredient prednisolone or theophylline,
respectively. [00148] Dissolution test for coated

wo amBas®@and pell ets conprising as active i ngrdi/gP1007/054398

predni sol one or theophylline, respectively, were
carried out using BP Method Il paddl e apparatus (Mde
B8 Phar mat est, Hai nburg, Germany). The vol une of
Bheqi ssol ution nmedia was 900 ml rmaintained at 37 0.5
acC %hd a paddl e speed of 50 rpm was enpl oyed. The
gnt of predni sol one or theophylline released from
heacoated tablets or pellets was determ ned by
sﬁbctrophotoneter at 247 nmfor prednisol one or at
1ﬁnmfor Theophyr T e, T§SPecii ety [Tgbiets or
g2l Eets wef e Bl aced Pow 2 nin|intol 0f1 [N HC, and
bg@quent-g Ant o #li £f & &1 pH of |phlosphdt e| buffer.
agpl e 1:[Hf Rect s g{ ¢rent [ agi d congenfrations in
el nner 8t on Brug > e ¢asler fY.oM [F0IBI|e5 coat i ng
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experi ment
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inner coating :
Eudragit®L30D-5
12.7
521
106.3
n.d.

outer coatings

Eudragit®L30D-5
citric acid, pH 5.
0.0
0.0

Control:

Coatin
Eudragit®L30D-55
5 mg/cm?

0.0
0.0
0.0
0.0
0.0
10.0
50.0

Table 6 shows the dissolution profiles of 10% citric acid-containEB.g2Ee:

different neutralisation values in 0.1N HCI for 2 h and subsequ

outer coat: Eudragit®L30D-55, 5mg/cm?)
time
[min]
120
135
160
170
190
375
535
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conprise an inner coating (data not shown). Further,

it was observed that the coating process using
weEeasagiovq r) L 30D-55 neutralised to pH 5.6 fuPCT&P2007/054398

conprising adipic acid as the inner coat was easy, and

t he hi gher the adipic acid concentration, the easier

Exaffple e EFRsts tth tHeodARS relb89d dbing EUIdRaGitR XPRI0 88 M Ser coat
were carried out with the foll ow ng

redni sol one-contai ni ng tablets: i control tablets

[0<£1e‘3f9u’ ai ni hgr Mnasigating )tlg@ inerse obthe &me of ipojymer on the drug

-,coatad 1 S t 10 .
PSRN AL 5GP SRR s novrasr
to [phid6 29iFof thisLexpiintent tﬂllé,follcﬁ/vinacbreddisalhﬁieb@on/t&eihgig tablets were

ectively,

UsSdit) 650EY BbIokS BTG, EHrB b JIBL D oo/l double-coated
ta@%&%ﬁé&ﬁﬁﬁ%%&ﬁe@c@@ﬂ?@%a@ﬁ tg§0®1%55-5¢n%/[39\@;1§%]er coating of

rizes a conpari different citric
Eudeagit®clohd®nt@ & iynweighttdikici asidr pto@2, 5mg/carudhe tablets were

rel e s fr .10% [ citric aci ddoubl e, coat ed
subBsRar & ack ATt ot 1 1 6] o 206 Bl St ediefg 3o Shosphate
buféepied.sablets (s. table 5). In pH 5.6 buffer, the

drug rel ease differences of 10, 15, 20, 30%citric

acid fornmul ations were very small. [00153] In buffer

having pH 5.5 15%the citric acid fornul ati on showed
[0G76H er dfggraseitetiswas refipered dhat drutdeleagaalramngpuble coated

tabg?tg‘f’%?l?h e0a4¥2421d®8hE Jﬁ"/‘?B?‘aO(fer@ﬂgc@S?ﬂ%g% :d{si('r?r;brl_coating showed

es of citric acld-con
veB0R2sb drup ublease padfld, pitbconigd onie lagtiet 610% drug WSiddSe within
14%%{;in§ @Bf@{gjgltlg? gg@gg%%%mrﬁgéf 20 0 a@gg?r%fcﬁrfas(tg!' Ithan control
EuBHSiRa BOD) Y G rol RPN 370 ] |
ugrgqulere%? aﬁgﬁ?iﬁ_@o% outﬁr:a%crgat [00152]% Ion tﬁﬁg%&jug release
witbip230 mimk. t he effects of application of different

anmounts of outer coating on the dissolution was
i nvestigated. For this experinent the follow ng

(@G SCEBRfaf AHi&lehl ABULARAHER Vtes UP BdarddieLhbb%s pH 6.2
and pH 6.8 were compared. For this experiment the following prednisolone-
containing tablets were used: i) control tablets containing Eudragit® L 30D-55,
5mg/cm? ; ii) double-coated tablets comprising outer coating Eudragit® L 30D-55,
5mg/cm2; inner coating of Eudragit® L100, 10 % by weight citric acid, pH 6.2 and
6.8, respectively, 5mg/cm?; iii) double-coated tablets comprising outer coating
Eudragit® L 30D-55, 5mg/cm?; inner coating of Eudragit® L100, 15 % by weight
adipic acid, pH 6.8, 5mg/cm?; iv) double-coated tablets comprising outer coating
Eudragit® L 30D-55, 5mg/cm?; inner coating of Eudragit® L30D-55, 10 % by weight
citric acid, pH 5.6 and 6.0, respectively, 5mg/cm?. The tablets were subjected to a
solution of 0.1 N HCI for 2 h and subsequently to a phosphate buffer pH 5.6.

[00162] Different neutralisation values of Eudragit® L 100 as pH 6.2 and pH
6.8 were compared and drug release profiles at these two neutralisation values

showed no differences (Table 7). Comparing to the double coating formulation with
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30D-55, 3, 4 and 5ng/cnR , respectively; ii)

doubl e-coat ed tabl ets conprising outer coating
weoasasiopqr) L 30D-55, 3, 4 and 5ng/cnR , respRPCL/ERBOY054398

i nner coating of Eudragit(r) L 30D 55, 20 % by wei ght

citric acid, pH5.6. The tablets were subjected to a

Euaﬂigit@l 0B0DE5D 0 ithdIGodiatt pH B. Cﬁﬁéu@éﬂ%&ﬁ@ﬁﬂ@&éwdﬁ@ ®Rlease from
sphate buffer pH 5.6. [00155] It was shown that the

Euaraﬁbl lu 108 rwithad @"/coﬁltraha@ldtdéwhlﬁ)&@awg leblets ﬁgﬂdhﬁ sese/dag time
(5 Hﬁb}fgﬁ/@ a’?ﬁf&n'gﬁﬁg%}%“ﬁ rrgvl\gpé‘é ?E)Poﬁl Ilnﬁ%g?oﬁpﬁ)rmulatlon
witht @dregit 30 %0tehedd 6 % htipicadid Ewam alsoﬁﬂ%gt@bms eandi $Howed very

220 m n), which _again was rmgher t han that of 3ng

fash greg r@@%’t’e (v EagsEmgians ielenss siopg S'%'&ﬁfﬁﬁr@tﬂrﬁg'%@ L 30D-

t ot having an inner coating): 5 ng/cnR

%5, ﬁ@éfggggﬁpﬁgﬁp5096release was achi eved within 530
mn; 4 ng/cnR outer coating: 50%rel ease within 415
nin; 3ng/ cnR outer coating: 50%rel ease within 275
mn. [00156] Further experinents were carried out
usi ng the foll ow ng predni sol one-containing tabl ets:

i) control tablets containing Eudragit(r) L 30D 55, 3,
4 and 5ng/cnR2 , respectively; ii) doubl e-coated

tabl ets conprising outer coating Eudragit(r) L 30D 55,
3, 4 and 5ng/cn2 , respectively; inner coating of
Eudragit(r) L 30D-55, 10 % by wei ght adipic acid, pH
5.6. The tablets were subjected to a solution of 0.1 N
HCl for 2 h and subsequently to a phosphate buffer pH
5.6. Table 5 shows the results of the dissolution of
doubl e coated tablets for 10% adi pi c acid

formul ation. Table 5 shows the dissolution profiles of
10% adi pi ¢ aci d-containing Eudragit(r) L 30D 55 double
coat ed predni solone tablets in 0.1 N HCl for 2 h and
subsequent pH 5.6 phosphate buffer (all the
fornul ati ons have the sane outer coat:
Eudragi t (r)L30D-55, 5ng/cnR) .Exanple 3 : Effects of
the degree of neutralization of the inner coating
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solution [00157] In this experinent the effects of the
degree of neutralisation of the inner coating solution

worooshasodr ug rel ease profil es was investi gat edPCHBP2007/054398

this test double coated tablets with an inner coating
of Eudragit(r) L30D- 55 conprising 10% by weight citric

48

acid is used. In detail: for this experinent the
fol I[[OW g pr eant sol pne- cgnt S were used:
i) dagjt@ol tablleBs-Font ailni ) L 30D 55,
Sny/lgs; i) 4 S ed onpri sing outer
coat|iZlga Eydr a : ) nner coati ng
2 af l@r"é;g'iot(r?gtaﬁai}f& ()] citric acid,
ofH 94 S ec cn2. The
Ntabl@z%weres bpe a 0.1 N HC for
s5Zh Jan p fer pH 5.6.
O
Z[00158] . The expeni ment- sHow i hcrease of drug
T Il eowhen t nef ution was
Zi%cr sgg pH eutral i zing the
S isngrg|caa) fug rel ease rate
Swas [fufrBher si 3) e table 6).
E ®r g sltie | a g H 5.6 phosphate
o mf fle?! Ra 0 Tabl e 6 shows
S the [di of aci d- cont ai ni ng
- Bydr ?&gié(_ l e hi sol one
g%bl #3 ut [ ﬁl UeSbI Pfo.l N
S r-l ot ate buffer
2 (@l 3|8 & er coat
S Bidrjagi @ T2 Effects on the
& & ud 3led _ ragit i nner coat
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§a@ inr% W fralised to pH
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Eudragit(r) L100, 10 % by weight citric acid, pH 6.2,

5ng/ cn2. The tablets were subjected to a sol ution of
wO2sNBI® for 2 h and subsequently to a phospP&El/@P2007/054398

buffer pH 5.6. [00160] As result it was observed that

drug rel ease fromdouble coated tablets with

ExBHfla®: tAdid resik?8né@ tesltS Yok owbid Bbatdd bi‘é‘dlﬂé‘.blbn’tﬁtablets
i nner coati ng showed very fast drug rel ease profile

Wi th onlj/ mnlag tine (10%drug rel ease within 145
[0G63] 50%mHigy exeqeréraget thier #6idl resistamics)of dawbia copiedRiegnisolone

tatflé’ét %stﬁﬁgleeﬁ\?mqfir hlg%{ %gih{ér@)thk% gﬂgmlﬁ%e‘b?@aﬁlggloﬁ%%o/&ammg

rel ea [fease W
tatﬁa@ wene) us¢d(l GdhtréLtabheats, cmmmmgemdnagu@ rlaB0BaBS,0Bmg/cm? ; ii)

ool GRS kbt e SoBlAS Fiags ! 30B.18 By
inridk @881i59 0P BREPAE mdtwsahb&ﬁosomggw%erb.o bb;j E!EIHS%' SSng/cm

tabl ets” contal ni ng Eudragit
Thddablleés weet edbjleatﬂdetloso dW@Iﬁd@lm@rdlﬁmt pgl As result is was

shéﬁg:&@% th{e\:% is| "y r%girgl%%ga/ &Qg '&\Hi[-lﬁgf({rrﬁo t | ncgaI%B@oGdrgg release

in arm Soldtior §SPEH IngQlng pPIMB/0CTR0 Arid 4. cd%e @cm €these resutls
abl ets conprising outer coating Eudragit(r) L 30D 55,

momﬁjectrlﬁ@t thandeuklsacoalindisyEiadn deps (qOPdL 200, regstanss (data not
sh{ﬁ@hfht adi pic acid, pH 6.8, 5ng/cnR; iv) doubl e-coated
ets conprising outer coating Eudragit(r) L 30D 55,

5mg/ cn?; inner coating of Eudragit(r) L30D-55, 10 % by
Examriglbt6: ccdm'parnsohobf drid gorefeaseifrond doubie eohteceprsednisolone

5ng/ cnR. The tabl ets were subj tedtoasolutlon of
tahje RPRB"'%"BQQQ (LSS O iIgaci a phosphat e

buffer pH 5.6. [00162] Different neutralisation values

[0CPfe4rudr agj ttﬁfs) ekp ér%’leﬁ? tRE! ﬁlﬂﬁeﬁé@ Stk Qyﬁ\@r@f organic acid is

conpar ed and rug rel ease profiles at these t
investigatadi $auri s \edpedment the following prednlsolone containing tablets

were used: i) control tablets containing Eudragit® L 30D-55, 5mg/cm? ; ii) double-
coated tablets comprising outer coating Eudragit® L 30D-55, 5mg/cm? inner
coating of Eudragit® L30D-55, 10 % by weight adipic acid or citric acid,
respectively, pH 5.6, 5mg/cm?.

[00165] Table 8 shows the comparison of drug release from double coated
and control coated prednisolone tablets at pH 5.6 phosphate buffer after 2h in 0.1
N HCI. All the inner coat of the double coated formulations were neutralized to pH
5.6.

[00166] In particular the drug released from 10% citric acid and 10% adipic
acid double coated tablets in pH 5.5, 5.6 and 5.8 buffer were tested (table 8 only
shows the double coated tablets in pH 5.6 buffer). In all of the test pH values,
double coated tablets containing an organic acid (either citric acid or adipic acid)
showed faster drug release than control coated tablets. In all of these three pH
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showed no differences (Table 7). Conparing to the
doubl e coating formulation withEudragit(r) L 30D-55 as
w0 pven3smemt at pH 6.0 neutralisation |evel, drRQI/EP2007/054398
rel ease fromEudragit(r) L 100 with 10%citric acid
doubl e coated tablets had the sane lag tinme (5 mn),
valRies, 30ovedlris!dcafbimabivesholherefseter’ @heardeiOates. than 10%
I nner coat fornulation with Eudragit(r) L 100 and 15%
adipin peid fagnyaligls. al so i nvestigated, and showed very
fast drug release, with 5mn lag tinme and rel ease
slope simlar to Eudragit(r) L 30D 55, pH 6.0
formul ation. Table 7 : Dissolution profiles of
Eudragit(r) L 30D-55, L100 doubl e coated prednisol one
tablets in 0.1 N HCl for 2 h and subsequent pH 5.6
phosphate buffer (all the fornul ati ons have the sane
outer coat: Eudragit(r) L 30D 55, 5ng/cnR)Exanple 5 :
Aci d resistance tests for double coated prednisol one
tabl ets [00163] In this experinent the acid resistance
of doubl e coated prednisol one tablets was studi ed. For
this experinent the foll ow ng predni sol one-contai ni ng
tablets were used: i) control tablets containing
Eudragit(r) L 30D-55, 5ng/cnR ; ii) doubl e-coated
tabl ets conprising outer coating Eudragit(r) L 30D 55,
5ng/ cn®; inner coating of Eudragit(r) L30D-55, 10 % by
wei ght adipic acid, pH 5.6, 5ng/cnR. The tablets were
subjected to 0.1 N HCl solutions of different pH As
result is was shown that there is no drug release in
0.1 NHC for 2 1 h, and also no drug rel ease in HCl
solution for 3 h having pH 2.0, 3.0 and 4.0,
respectively. These resutls indicate that the double
coating system has good acid resistance (data not
shown). Exanple 6 : Conparison of drug rel ease from
doubl e coat ed predni sol one tablets conprising either
citric acid or adipic acid [00164] In this experinent
the influence of the type of organic acid is
i nvestigated. For this experinent the foll ow ng
predni sol one-contai ning tablets were used: i) contro
tabl ets containing Eudragit(r) L 30D-55, 5ng/cnR ; ii)
doubl ecoat ed
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tabl ets conprising outer coating Eudragit(r) L 30D 55,
i nner coating of Eudragit(r) L30D-55, 10 % by

5ng/ cni;

wowioghssoadi pi c acid or citric acid,
[ 00165] Table 8 shows the conparison of
drug rel ease from doubl e coated and control

5.6, 5ng/cnk.

respect i vePgT/Ep07/054398

coat ed

@rgdni sol one tablets at pH 5.6 phosphate buffer after

Zha n O.

1 NHC. Al

the i nner coat of the double

@&ted fornul ations were neutralized to pH 5. 6.
66] In particular the drug released from 10%

agfic m—rmcﬂ'mic arrdd pat ed tabl ets

i pH 515, 5.6 and 5.8 huffer ver i (table 8

anky shpws the doubl e cgatjed|t gbl bH 5. 6

Buffer)| Ip all of. the fest pH|val u publ e coat ed

L2k ets| cowtai ni. gh ofgahi ¢ dci er citric acid

& Sadi p| E| @ci d) gsthovied flasft el dru se t han

%ora,trol wpat ed £pdl & s. |1 n all |of hr ee

- O . el Nl

gHgal uepg @0%0 @l cuam? oI ha pbwed f ast er

& &g re|gpse ralle§, tthan |0 adi||s

fgbgml al' Ep® Tabd 83 Dqjug| r ¢l gas es of

Budragi fPr 5 L 3%D§5§e doyblle ¢ogte bnt rol coat ed

& ®dni sl ottt tablétSin|0.1 N HCI N and

&bBsequpnt pH 5.6 phosphatle buf|fe he doubl e

rSoéted ornmul ati ons hav¢ the|sgnme Coat :

& agi Exanpl rug rel ease
wdi es|wi th theophyl|i pell ats (i son [00167]
& prepent exanple sho the af f doubl e
o8 i ng| on ¢ heophﬁ @ne pel | ¢t d. i 5 experi nent
€ fol | owng theaphyl | ifnet cont|ai lets were

@Sgg i ) 2pentropf gelTet¢ confai|ni Agit (r)

a3 55|% ﬂp/c ,mii_g dgubl e| cqat ) et's conpri sing

@iGer cpgf bng adi t ( g%f"@g@ 2, inner

Sogt i ngl g %udrm- ) o> b5, 1 c acid, pH

%)ﬁi [ Op3 %]e I ncf B S exper i ment| t resi stance of
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t heophyl i ne, that there was no drug rel ease from
doubl e coated pellets in 0.1 N HC for 2 h, which
w0 p@hBaaioes t hat the doubl e coating fornul ati onP¢EHEPYOTES4398
acid resistance. [00169] Further tests refer to the
drug rel ease from doubl e coated and control coated

Exhhfis1e Ty I Driugerdisad e tudhbs th’tl’ﬁtr{b Ifiné peMeesbéinparison

buffer after 2 hin 0.1 here was very sI ow
rug rel ease from control coat ed pellets at

[OCH no drfbg P@%ee)ﬁﬁ“ﬁﬁﬁet [FEoWSp&Ne epléccis ngdpu@le ‘coating on

théq%wgmgé {af?éted i ﬁn%o%p%q nﬁ)e:j{tl ﬁf 8%‘@89 e?%ﬁgﬁ’in[e gontaining
peﬂbtsgNerei asse: athrl’d'di fellefsx aoplainig : Etmragut%mD 55, 5mg/cm i)
drssolutron rocess,. for doubl e co

doublg1Gasieq pPellrie saMmpIisnGAYer SARtig E&Séﬁgéb %&ﬁ?sé%ﬁé’n inner
co®d Sfeu@ %&@%05055%% R %El&w sighe fol | owi ng

predni so e- cont al ni ng pe e used: i) control
pellets containing Eudragit(r) L 30D-55, 5ng/cnR ; ii)
doubl ecoated pellets conprising outer coatin

[0(HES agi t (17 Jhis e3periment Sy Aeidpresistanas Of:dglﬂb|ﬁgCQ§iﬂed theophylline

poi5! W ibbthel 17 WA Bpait by Usthbr e pMay iy frorectont

th@@quuneomatnbe@%@md drdg kelé@ié fom Yogblen€oated rmrets in 0.1 N

coating HPMC pH. 7.0, 3ng/cnR.[00171] As result is
HCdB‘Qé@vng‘M‘é"t indicates ga thﬂ)déldt)'@ ?‘éﬂ’ttf@sf?rfﬂ%ﬁ%bhﬁs ﬂ?%d acid
re%qg aci d doubl e-coated pellets and contr ol

ragit(r) L 30D-55 coated pellets in 0.1 MHC for
However, in subsequent pH 5.5 buffer, prednisol one

reI ease from 15% adi pi ¢ aci d doubl e-coated pellets was

[OGHhES fasFerthehatastsor&febltoctb@t dugpekleass, framt lloubtg tcoated and

coratgcplrcg)(nageqlﬁ r?ltaﬁ%j%tﬁ %ﬁ?’py &5\9%%7 6%03%%%% BuRRRLRS: 2 hin
0.1 N HCI. There was very slow drug release from control coated pellets at pH 5.5,
and no drug release from these pellets at pH 5.0. However, for double coated
pellets, drug releases already started at pH 5.0 and showed fast and complete
drug release at pH 5.5.

Example 8: Coating dissolution process for double coated, HPMC inner
coating (“subcoated”) and control coated prednisolone pellets

[00170] For this experiment the following prednisolone-containing pellets
were used: i) control pellets containing Eudragit® L 30D-55, 5mg/cm? ; i) double-
coated pellets comprising outer coating Eudragit® L 30D-55, 5mg/cm? , inner
coating of Eudragit® L 30D-55, 15 % by weight adipic acid, pH 5.6, 5mg/cm?; iii)
HPMC subcoated pellets containing outer coating Eudragit® L 30D-55, 5mg/cm?,
inner coating HPMC pH 7.0, 3mg/cm?.
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met hyl cel | ul ose) 3ng/cnR as a subcoat (inner coating)
were al so investigated. The lag tinme for drug rel ease

WO p@si13#hC- subcoat ed pell ets was reduced to 90P@T/EP2005054398
mn faster than the control coated pellets (data not
shown). Exanple 9 : Drug rel ease of tablets conprising

[001Mgr COAkirBEUNMS WalhkeRRiH thalt tHaEividreWid Bm-gt rede &8 rém both
acid [00173] For this experiment the follow n

150 édinie Aci dlosbir-apaied gpellals end mn@olugeldragll) bom[arﬁS coated
pefé%u ﬁtosﬁ\ﬂ {%’Fﬁ} Fr%{hé\%r r{)subsegcﬁ%n??iH %@lbﬁffgr prbHPﬁlsolone

ecoa s conpfi sing ou

rel&aisks &oht (16% bdipiDabil, d&@é@ﬁﬁted pelRgs mmamnuag fadter than control
Eudragit(r). L 30D 55 5ng/cmz(§ , 10%C|tr|c acid, pH

cogteg reflets. avithylag fierq 0 &nip-and 195 finprsRachuel¥d pel | et s

conprising outer coating Eudragit(r) L 30D 55,
5ng/ cn2, inner coating of Eudragit(r) L 30D 55

Odﬁ'P?/C”QDoub@'t:@atgdor fts T eSRELL¥EBMC 1T E5  (hydroxypropyl
eutralizin thelnneré%oat to pH 5.8 and pH 6 (y ypropy

me&lnylheltulom)cﬁmg/cm gera subeoal, (innee caalimg lewersaaled lm\mltlgtatgd The
still._showed, fast el .eas an .the control

ety ol SRRE e fam 3 P e R Ted Palleth sl ERR o 90 min, 15

mif¢aslesitRinate @oatrof @sdted ples (Hateeastestivryonpar abl e pH
values of 5.8 or 6.0, respectively (table 9). These

results clearly show that w thout the addition of
rgani ¢ acids the re higher neytralization degree
EXBIPIP 95 UGRS3k CEIAMIP I STRRNG iest CRARn only
nedf@ﬁﬁétn&n'vﬂ%@@@@rgj{@né gifirug release rate is

achi eved owever rug release rate is not as good
as for formulations which include organic acids in the
i nner coating. Table 9 : Dissolution profiles of
[OCTH agi t Fo¥ tglsstempeam@owh@ odawig mredmisslonereontaining tablets

TRl B 2P e

coét@dﬁtdtﬂétsomnbﬁs{ﬂgt b@tesmtm%xemm@ L 30D-55, 5mg/cm? , inner
Eudr?f%lt(r)LS Drug. rel ease

comtngi b Fedtt el (0680 (TBMSI b 0% rielc G0ish: P &8 ror 6.0,
reSBR0LIG: AT fSuBH-cS%tEH PR BLLA]! RBr coating Eudragit® L 30D-

55, 5mg/cm?, inner coating of Eudragit® L 30D-55 (5mg/cm?), pH 5.8 or 6.0,
respectively. If neutralizing the inner coat to pH 5.8 and pH 6.0 without adding
organic acid, the double coated tablets still showed faster drug release than the
control. However the inventive formulations with 10% citric acid showed even
faster drug release at comparable pH values of 5.8 or 6.0, respectively (table 9).
These results clearly show that without the addition of organic acids the mere
higher neutralization degree of the inner coating compared to the outer coating a
dramatic increase in the drug release rate is achieved, however the drug release
rate is not as good as for formulations which include organic acids in the inner

coating.

53



[00174] For this experinent the follow ng
pr edni sol one-contai ning tablets were used: i) control
w0 amBas®9Icont ai ni ng Eudragit(r) L 30D 55, 5ny/PRPOREP2007/)54398
doubl ecoat ed tabl ets conprising outer coating
Eudragit(r) L 30D-55, 5ng/cnR , inner coating of
BEudragit(r) L 30D-55, 20%citric acid, pH 5.6,
“b5nmg/cnR; iii) double-coated tablets conprising outer

%geatlng Eudragr g(r)) [C [30Dd5%, [og/lcn® , inner coating
> & udeagi g ) | 30D-85, 20% By [wei ght citric acid,
—~ EN-I§ e r g]ged, qng/ gnid. |Dgull ¢ goated tablets with
Cigngis|@& @vi1lg [2Q%|ci|t rji ¢ aci|d,| but

= Hon- [ {1 | cdbgwd@ ﬁt*cﬂl%(gel ease in pH 5.6
S iho é@;@‘&rq@r“liﬁﬁt% 510 shows up to 6

© ppur|S.© @’.@’ngly, the |agi ditly |off citric acid in the
§i81n rOc'g)aﬁ'gllei:reasec tthe m ¢r genvilronment pH of
'G%Jdragi-l!(rbu%_BCDSE qutierl ¢oat,| tthus decreased the
Sepatpdissaolutiod dpaed Tahle 101 i ssol ution profiles
_fg’(ﬁ’ dragit- % 3QD{53 doyblle [cqatied predni sol one

T Rb tSfPV.v'ltaﬁgor wit hoyt |neutlralilzation in 0.1 N HC
sior [ % Q%Jbsecuent pH|5./6 [phogphat e buffer (all
c the mgm% have (e |sA@ogut er coat :

S Bdrixg)i@ 0B 5H 2| 5| 68| Slicanpl e 11: Drug
arel Eg?d‘f'&l&dﬁ’le cqatled t|ahi 6t g¢onpri si ng HPMC as
@in @@@1@[(0]75] For |thi§ experiment the

< ! I fowihg qgni sql qnea- gqont ai ni ng (t abl ets were used:
Z,’ig trol | ¢t 9 qont gi ni ng |Eudnagit(r) L 30D 55,
E,?;Xrg ; |4) dquile- [5(cqatfed flall et s conprising

S apit &r.. kngy Egdriagi t{(r]) |L|30D5%, Sno/cnR , inner
 doatfiglg | Fgdr 4gilt (r)| U 30D-55| 20%citric acid, pH
226, |dMy E’F-quvc%@ &|c9atedsf|abl et s conpri sing
a dut gro|@ @1%% agttgrp%gg(gg 5ng/ cn® , inner
Q ooatfi @ @ FRVE|E-|5,| ysi[ng™, and 5 ng/cn?,

s I@spedls ®IS/S pi 7. 0. [[Q0176] [The [tabl ets were
83_‘3ij fed 0.1 N HC| flof 2 h and subsequently to
[}
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I 0o pH 5.6 phosphate buffer. The dissolution rates for
Ing/cn2 and 3ng/cn2 HPMC E5 inner coated tablets were

wo awsassophhan control coat (data not shown). TheCT/EB106%054398
drug rel ease was found with HPMC E5 inner coat anount
at 3ng/cnR, but still slower than Eudragit(r) L

Exafiplea0: BiUugdelddse ecdéubletSated tabfits Cothpising inner coating
formul ation. [00177] Further experiments were carried

witherganig acie bug with@utgheutsalizatian sol one- cont ai ni ng

tablets: i) control tablets containing Eudragit(r) L

[003@?%?50ogg?ﬁél%gépéhr)neg?;m% @3%@/&@9‘]' p&@@#lgé@n‘émﬁélﬁinﬁg tablets

weceaalbedgl)m‘onﬁodtahjetB(a’dntémB@Eﬁ&rag]t@% 60DF$5; smg/dm’pHi) double-

ectivel ;. |
CO%It@G'b @T%téa?%pf'g Qe?'éteéd%?&t'ingl EH @Qt'tgr C%Q;\Q 9% 5mglem? , inner
; ' B3 NRArs E0 of;
coﬁ't’rﬂj‘s’ éﬂ%%{?glt’ LW@@?%J; Eﬁgﬁr}éi@ﬂ?a i E%SC Iét?lfn ngrél |)\’3?d\45l@coated
tableis coonplisinglopterecoatilg Eedragit™bl) BDMNaSmgmra% gimorerooating of

EUA D Psas et Rt SRR Aitsfeh B bl Bt/ 3, Double
codied tablds Giithripher anst H?dv‘irf 009 Eifhid é\blﬂhbﬁﬂh@ﬁ niBtr8liRd, showed

NaOH to conpl etely neutr |zeM%©r| ncluded in the HPMC
NoEYUgnigd@asso it Mbﬁrmlp@psbhatghb fais12 dy (igbleefBagitows up to 6

hoﬁlrs:j)f Asgﬁmgrﬁ@)}?l %2530% \/\8 cgﬁgggwdlrﬁﬁtgh\@i e;ro<é/85‘tahgcreased the

mu@r@@nwomehppﬁw\‘r Bgdragit} L3605 butelQ¥at, thub dettéaseditie coat
i nner coat fornulation.Table 11: Dissol ution

mﬁ§PEﬁPPé§GQﬂ Eudragit L 30D-55 doubl e coat ed
predni sol one tablets with HPMC E5 as inner coat in 0.1
N HCl for 2 h and subsequent pH 5.6 phosphate buffer
(all the fornmul ati ons have the sane outer coat:
Eudragit (r)L30D-55, 5ng/cnm2) U OOExanple 12: Drug
rel ease of double coated tablets conprising HP-55
(hydroxypropyl nethylcellul ose phthal ate) as outer
coati ng
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[00179] For this experinment the follow ng
pr edni sol one-containing tablets were used: i) contro
w0 aiBas®9Icont ai ni ng Eudragit(r) L 30D 55, 5ny/ROREP2007/)54398
doubl ecoat ed tabl ets conprising outer coating
Eudragit(r) L 30D-55, 5ng/cnR , inner coating of
Eudragit(r) L 30D-55, 10%citric acid, pH 5.6,
=zbmg/cnR; iii) HP-55 coated tablets, 5ng/cnR ; iv)
“Tdouble-coated tabl ets conprising outer coating HP-55,
/cn2 , inner coating of Eudragit(r) L 30D-55, 10%
@mtrlc acid, pH 5.6, 5ng/cnR. The tablets were
bjected to 0.1 N HCl for 2 h and subsequently to pH
6 phosphate buffer . [00180] Enteric coated
edni sol one tablets with HP-55 (hydroxypropyl
t hyl cel | ul ose phthal ate, which is an anionic
| ymer) as coating pol yner showed nuch faster drug
| ease than Eudragit(r) L 30D-55 with same anmount of
Ol ymer applied (5ng/cnR) . There was no drug rel ease
om HP-55 coated tablets in 0.1 N HCl for 2 h. In
bsequent pH 5.6 phosphate buffer, there was al nost
drug release lag tinme for HP-55 coating. The drug

@%b@t@ fébéf E@%@t@-%@
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= rel eas S—eoeptirrg—shevwed—tywo phases
i pH|5. 6 phosphate buff¢r. ug rlel gagde wag slow in
o tthe fi|rst Omnmadbe ane very ffagt |affeq that.
gl—éﬁb 55 o%eé co&wﬂgcwuth Eudr agilt () | L [30p- %5, 10%
Satrid & 6t @ Myl dti pn |as| | nngr foat showed
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were used: i) control tablets containing Eudragit(r) L

30D-55, 5ng/cm 2 ; ii) doubl ecoated tablets conpri sing
woeosn3eat i ng Eudragit(r) L 30D 55, 5ng/cm 2 PCT/RRB07/054398

coating of Eudragit(r) L 30D 55, 10%citric acid, pH

5.6, 5nmg/cnR; iii) double-coated tablets conprising

Exanipie 1C|9®rugg'eﬁwh”eaﬁf élbﬁbld—c&&@d&%bhﬂ%diﬁﬁnsmgmmc as
coating of Eudragit(r) L 30D-55, 10%citric acid, pH

interocodig cm 2 , iv) doubl e-coated tablets conprising
outer coating Eudragit(r) L 30D-55, 5nmg/cm 2, inner

[OO(;ﬁ%t]' ng FBHEH@% l(ianan{- tﬁQQ’oggwlrﬂﬁoﬁrganlgbbhgt&ntﬁmng tablets

e- coat
wewmedcr)atanmgl E!.bletagldr(taal)wlrig BO&ram” Lsegbem 5mg/1am§r ii) double-

OB A e RISIGT LR ARIBONEHE Sl b da A Dnglcky” . inner
%ﬂ BPEU? ,@n%@y@-@q@gp&@c é@idpbh% B, Qllﬁgfé?ﬂatllﬂ double-coated

00182] Tabl é OWS the d
tahdmtefadmprcﬁmgimmerecwartge&upr il |lséi|0<ﬁ)a§51 5t1ﬂgé¢ns winrter i®ating of

HP@@E \gep% 1tN§ ‘%H éat eclfﬁ?)nrt&gsgétr']\fn y’tFﬁg?fb% citric acid

formul ation (also neutralized to pH 6.0, drug rel ease
fromthe 10% Na citrate formul ati on was sl ower.

[0d10@]183] The tdbleld @ee®atbctaabioc0. 1INaKICIgoraR H aﬁ@rsubQ@diuently to
formulation with 20% NaCl and al so_neutrali,zed to

pH50 6§ RitRsRb@te byffag The dissalufian Jatasaor Simg/car ans! @H@/qm%HPMC

E59hﬁél‘ 80:5’!88 ‘i‘a!ﬂgﬁsf\wéref f%[sf@r'tﬁéh %BRIQ{W date ndt WhbAH). The fastest
POSSI fo coat faini ng

drug)releasm lwsds MdEwdhng[\/(G )E5L|rﬁ®Dc5ﬁt famamuhtadztl Bm’ng/cm but still

slogte Ao EbPtaglcPOB T 2D cIS A P Do O e eate T aton.

particles redissolved until adding 1 M NaCH and
neutralized to pH 5.6. Table 13: dissolution test of

[od?w%agl t FmthéBO eriffeinbd e vigrat edapicddnosp! QN t alkd etidllowing
or h and subsequent ®
prednlsolone contalnlng tablets: i) control tablets containing Eudragit™ L 30D-55,
5mg/cm? ; ii) double-coated tablets comprising outer coating Eudragit® L 30D-55,
5mg/cm? , inner coating of Eudragit® L 30D-55, 10% citric acid, pH 5.6 and 6.0,
respectively, 5mg/cm? ; iii) double-coated tablets comprising outer coating
Eudragit® L 30D-55, 5mg/cm?, inner coating of HPMC E 5, 5 mg/cm?, with either
a) 10% citric acid which was completely neutralized or b) 10% Na citrate or ¢) 10

% NaCl, respectively, each having pH 7.0.

[00178] As summarized in table 11, the tablets comprising 10% NaCl, Na
citrate and citric acid (with equal Mole of NaOH to completely neutralized) included
in the HPMC ES5 inner coat formulation showed fast drug release profiles (table
11). The HPMC E5 with 10% salt formulations still showed slower drug release
comparing to Eudragit® L 30D-55, 10% citric acid, pH 6.0 inner coat formulation.
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pH 5. 6 phosphate buffer

same outer
w2@BAa33980 1. A solid dosage form conprising anPCTRR2007/054398
coating | ocated between a core containing a
pharmaceutical Iy active ingredient and an outer

coat:

(all

formul ati ons have the
Eudragi t (r) L30D- 55, 5ny/cnk)
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Séhteric coating; wherein said inner coating conprises

wOP Ly neutralized anionic polyneric terial,
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gr&éutjrag;ldt aﬁ’mhé’r?é_ gdri gl |Of [ He [PhR1d6aiPng. 2

w .¢ The Slobi d o%sage for m gcecprding fo|clpiml, Wwherein

Wihe |di ?¥@renc® On t & nedtralilzati on [bel ween t he |i nner

gc_g)ati"‘.g aRe—t-Re—otnt-er—eogt+ g srat—theast5pefeent age

o Joi nt --e%refec;%Iy # |egst|10 percentape|pdi nis|and

Irg)st E _Ierrec_d at | east 40 pericenhtagq ppimts. B .| The
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15

20

hydr oxypr opyl nethyl cel | ul ose phthal ate, hydroxypropyl

nmet hyl cel | ul ose acetate succi nate (HPMC-AS), cell ul ose
waeesas®woarinellitate or Schellack. 5 . The soPCTEP2007/054398

dosage form according to any one of clains 1 to 4 ,

wherein the inner coating is made of a partially

ExBfiile al2: DidgarieleddCof dBLIBIeacdated! tabI&IBUariBFising HP-55
consi sting of free-radical polynerized units of 25 to

(hbrpaypropy ignethyicetivlose- phihlatep as eudencoatingl i ¢ or of
methacrylic acid and 5 to 75% by wei ght
[Odﬁ@}]g) acggt %g"g}lg %ng‘ énﬂ)ll@?/er@'p‘?gﬂﬁisg@gg%onftai{]wec:; tablets
wecearmblednectoallmObmbletgr%malnmrgeEﬁdwgltglLl 36D-5f, Hmg/cm” ; ii) double-
n nt; an rein t t .
oo el 05T a0 uer 1 T e, SULCE ORIG IS IRAS e
coét‘irﬂ’geof Egﬂfagltw.loédﬁ‘%ﬂ Z1®d/? Wik %cf%if pfP5 g? 5?@/%@5’/ Mfl—lg’h% coated

esters o acry i ¢ or acry
tatzketsd ﬁan@Vcﬁw to |W)5%)blylevmajm tabtstd ) conylising odaormmasing HP-55,

GBI QTG ey oot LiaaD'5s: §0 clgReadf,pf &b, smorom”.

Théaﬂa'blét§ Wereakliplectetet@lo. $R! HCl FbefEh ﬁﬁds%éé@il@htly to pH 5.6
potassium salts, an earth alkali nmetal salt,

phasphaie lwffeal t or a soluble netal salt. 7 . The SO|Id
dosage form according to any one of clains 1 to 6,
wherein the carboxylic acid having 2 to 16 carbon

[0(7’@‘1t ang R NQated 2 gn%o‘i’&l{eb%5|et§r\9/H$SI-\F355 Tli%roxypropyl

solfd dosage form acc I'ng to any one o
me‘thylmbi&n@sen phtealats, bokjdh ds aam damemsebelymsﬂ)fa@mddhmg polymer

shiupamadt denfly Teisase e Fudiagied: apb-SEmih same amount of
po@hﬂéraédpqieac(&q]g/é‘fﬁ*)' Fhéfd \‘R’/astn%rc‘]r@g'rﬁle%%bcﬁorﬁWJS‘B @tEd tablets

CO | C acCl , mal’oni ¢ aci d , pPropanoic acid glycerlc
in adl N, HCk ton- mrlotwhseqaenfdeuﬁ apbosphatei blffarpttmeenias almost no

aci d trlrreth i d ogjtric acid hex
anfiErfioan bR, WHE RN ShEPAING a1 gy (PIoRs BERIRGITPE HP-55
codidlshNed Ylvagiaises a¢ bl 5 BaskiRphatedBlufler. Drug release was slow in
the first 20 min, and became very fast after that. HP-55 outer coating with
Eudragit® L 30D-55, 10% citric acid, pH 5.6 formulation as inner coat showed

further improvement of drug release. These results are summarized in table 12.
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al pha- phenyl propanoi ¢ aci d, beta-phenyl propanoi c aci d,
lauric acid, caprylic acid, caprinic acid, nyristic
w@edod/ 135080 i xt ures thereof, the salts thereof PCTI/EP2007/054398
m xtures of said acid and its salt. 9 . The solid
dosage form according to any one of clains 1 to 8,
Swherein the carboxylic acid is adipic acid or citric
cacid. 10. The solid dosage form according to any one
cof clains 1 to 9, wherein each the inner and the outer
Ncoating contain 2 to 10 ng/cn?2 pol ymer wei ght gain.

61 The sol.id dosage [f of mlaccofdifng|to any one of
“clpins 1. ﬁ%.go rei n|the yelatjiop between the inner
%an thecu:heo cotlng|510:90tc 9p: 10 by wei ght of
drp=lpol 320 hotflgr |4 hg |mapuf acture of a
Z ) - .
—9 réjco |5t‘§n gn &arrRaledspl i d dosage form
sC rrsi %t'ﬁeIf CFI g3 (Cd- A step of coating a
=C cod| a8 i ng har macqut) cal lly pctive ingredi ent
W a polgridricl mpterial; b dtep of coating an
o} .
canjonic plyneri tlertall on fog of the coating of a)
wt orm arouter| efteri ¢ qoafrmg;| sp that said solid
S dogsage ranconp es| ap ilnner |cdat| ng | ocated between
nth corg;amntaln ng & pharlmaceytiical ly active
O ngr edi &)tS and s O € [enfre rcbﬂaating; wherein in
& case of pr@pari njg heq:)ny@Eeﬁ Qn&terial from aqueous
oSOl utiof$ ®r di spefsilons tlhel pH df the sol ution or
Sdipspers o f rom pwh ch t he |pol ymerfic| materi al of the
ol Nner coatT ng |s pfleplar €d |hals Ri gher pH conpared to
Ethe solution or pelr sion from whigh the pol yneric
® erjal of the ou er| cpat|li ng i|s |prepared; or wherein
oin case ﬁ%og preparijng|the polymer|{c material from
gsoﬂ@tgo mrgdlspe sijon$ hased|orn ofganic
i = = ©
a 80@'380—'3;‘5’@@.«?‘—.‘”@-‘”-“
& (2 9gBlelcle|~ B [RIS|S
ol E R
Q, o8 glo 2
—— 3\_
2
o
=
L o)
c
g 3 <
= o ©
2| 5852
e 1 2D c
© > c = olojlo|lofo|lo|o|o
22 :@,%m ololoco|lo|loc|o|o|o
25l 859 8
[t O g 3 (&}
e i
9o T L
= T
S5l Mg
o §' o
c
L
28
b W o =
5o B EEEEEEE
OQ
OE
« QO
N S
- T
@ 9
o0
© S5
(T

60

Page 60 of 77



10

15

20

25

solvents the degree of neutralization of the solution

or dispersion fromwhich the polyneric material of the
WO p0v8n3oe@t i ng i s prepared i s higher conpared POI/ER®07/054398

solution or dispersion fromwhich the polyneric

material of the outer coating is prepared;

Exah#laci3e 'Drilgd'elléhéehéf do0BRY c@éie@IQBﬁlétBQﬁﬁnpﬂstd"gﬂ 0% difric
from}oHSto where solid osag{eforrrs conpri si ng

acighi19% Macgitrate and2 Qe Naf; cespretivaly @asrippegeoating

inner coating achieve a release of 10 percent of the
[O(Pf?%alﬂnﬁcg#%)t) qglslh%x?‘éﬁﬂn\éﬁte t@%{ﬁ)ﬂb@ﬂ?agﬁe olgﬁ@ﬁwg'o&nttélﬂﬁﬁ tablets
weseuuéednl’)eionamd tatAetd cantainingoBuUdregitddhBeness Ermg/eas?e u)fdouble-

10 percent of the pharnmaceutic II a t e
cogfedht %P?%té %@?‘E@ﬂﬂgo@m@ﬁé%t'ﬁ@ @ :gob-p%e %@9&9@1 inner
coét‘?r?ii;éijUSr ©¢! 80 th go‘g@gﬁr‘i“d Qckjnpﬂa§8 Qrfng?d‘ihmﬂ)cdouble coated

neric terl erence 1 n
tabietst carhprising auterf cmtmgn Ecdragitfpls 306 ﬁé,eﬁmgllmn? nirerer coating of

EufEaie BREry Tofy olifc FERLPM b aMiwrTagd R PSR tablets
comﬁﬁ%lngrcﬁjtéf E&stirdy Eb@@@it®103®§f559 BhafemPOinMe? codfing bREudragit®

net hod accor di ng [faim 12 or, 13, wherein the egree
L ?EQD-@éuﬂD% |Nzaat:ltrate dfrH &40, dmg/cgn’ oubﬁoubl&h@at@dtt@blets comprising

ol iRk BSREM U g Bt BBl L 30055,

20%be kw mrreécelr EEIdS 8t 5mPEm2 THey @dhts ame @B}ecﬁécﬁfcﬁ@ MedHCI for
he met hod according to clai m 12, wherein in

2 %%@%SBPS%{H{%’@M@SPN 26 Rf1PsPhateP Yl si ons the pH val ue
of the solution or dispersion fromwhich the inner
coating is prepared is at least 0.5 pHunits, nore

[odPfgh er re¢aBFe | asthdwd Ft’rlré Ul refléﬁéé“e;f)rolﬁfeef@fr rcﬁfhtﬂ‘é coated

| east H units, even further preferred at | east
p@lr@sqjcbnejrtablgts ewigh Trthby weighér Nedcitnateé gasthe2 imngyHcoat and

neflBalzg, 3 ePre -0 GrBReTeS 46 it FE° kit el Bithidfasion (etso
netfrbiRIdue PH 1318, sRld/trelRAser fréinSHRY 3095 N4 WifraBi flimiuRion was

out er
slower.

[00183] The double coated tablet having an inner coat formulation with 20%
NaCl and also neutralized to pH 5.6 showed a drug release which was similar to
the 10% citric acid pH 5.6 formulation (table 13).

[00184] It was not possible to coat with NaCl-containing non-neutralized
Eudragit® L 30D-55 formulation. Eudragit® L 30D-55 dispersion changed to semi-
solid after adding NaCl into the dispersion. The sendimented particles redissolved
until adding 1 M NaOH and neutralized to pH 5.6.
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coating is prepared. 16. The nmethod according to claim
12 or 15, wherein in case of aqueous sol utions or
walrepas®pons the difference of the pH val ue beP@EEP200TE54398
solution or dispersion fromwhich the inner coating is
prepared and the solution or dispersion fromwhich the
tingis prepared ig in the range of 2 to 4 pH
ccording {o|any one of clains
ilnner |cofating i further
acid hlaving 2/ to 16 carbon
S |dN® [salag~t her eof or
aatl| SIS SJUR.|SLB. The net hod
in the(salJt is an al kal
hod gcclor¢ding fo claim17,
ac|d|is| sel gcted fromthe group

d—Rhenzolclaci d, fumaric acid,

i|d, | sycclinjic |acjd, glutaric

ric gcid, [adetjc acid, glycolic
panoi|c |acid,| g| yceric acid,
lenié,aghg, nesaconi ¢ aci d,
Fop5t s 0 asi|E | hexanoi ¢ aci d,
gaT 1|7°c|“a¢Td,” terephthalic

, Mmandell i ¢ gci(d,

ci g, |bet aphgny| propanoi ¢ aci d,
ci @, |caprinilc pcid, nyristic

of | flhel salt[s | hereof or

nd|itfs |salt.|]20f The net hod
wher ei n[ t he [caFboxylic acid is
[ e pethod accordi ng
) 8l n the polyneric
&a $r§ i3 |@r{ahi oni ¢ pol yneric
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pol yet hyl ene gl ycol (PEG and/or polyvinyl alcohol.

22. The nethod according to claim2 1, wherein the
w@nioenssmopol ynmeric material conprised in the i PEIEEP2007/054398

coating is selected fromthe group consisting of

pol ynet hacryl ates, cellul ose acetate phthal at e,

pol yvi nyl acet ate pht hal at 84 dr oxypr opyl

nmet hyl cel | ul ose pht hal at e, hy rroxypr opyl

nmet hyl cel | ul ose acetate succi nate (HPMC-AS), cellul ose

1 ag\egozﬁg Otsgl o Clrﬁtcgfn%m‘%fn Schel | ack. 23. The net hod

accor di ng Yherei n the anionic pol yneric

an inmerteyatiab locutpd ibeededm atduee iconiningat pigrmateatipaliyt actheyingredient
neutral i zed anionic (meth)acrylate copol ynmer
and %&ig?%?ﬂWQC&PaF'F%e radi cal pol ymerized units of 25 to

wherclR SERY e Szt oohfbrses SPheialf TREiaIeEd BN fofnePie materia,
and alrdnft—:csmrwrbaxylmgadd hamingn2 o 46 amaphomatmes thelsalts B@veof or mixtures
nr et ra(gl.é a&_ least 2 to 70 % of the contained anionic
Ofsa'gr‘a&fg M SAlutralized by an alkaline agent. 24. The
wheréfﬁts%‘i?djoéﬂe?%ﬂtlﬁ‘@ cblihpfr‘@és %ear%m%kﬁilmeﬁ@ nidteRa) which is less or not
wherein the anionic polyneric material conprised in

at all nautraliregrthaodine mptedalsd|tee ireericosting.he group
consi sting of polynethacryl ates, cellul ose acetate
pht hal at e, pol yvinyl acetate phthal ate, hydroxypropyl

I ypropy!|
2. gbﬁ%oggldpg%gégorggé{?%{raﬁﬂ utgléglf%a E (HPMC- AS), cel lul ose
wheremethet@fferdrmel ini that eeoiralzatioh! RetlveeRStheTimgermeohtidg and the outer
accordl ng to a‘%/ one of clai 1% to F4, %erei n the
coatingh %At 35613 REFSEEaRE PPN, Er(rgﬁ?fﬁ Yed! 1595t HO Beficeptage points and
crylate copol yner
most@ﬁ%{rggid}]gee%?@:ﬁgg_rag@%‘gﬁ)mpgl ymerized units of 25 to
95% by weight d - to C4- alkyl esters of acrylic or of
methacrylic acid and 5 to 75% by wei ght (neth)acrylate
3. nbheselid deaege fpranaeenrdingctogi@ap] oier ei n t he outer

wheréif %é '&%gfee !)feﬁgutpaqli%ﬂ% 'of SﬁloﬁwhcaSroups of the outer coating is at most 10

percent, preferably at most 6 percent, further preferred at most 4 percent, even further

preferred at most 2 percent and most preferred 0.

4. The solid dosage form according to any one of claims 1 to 3, wherein the anionic
polymeric material comprised in the inner coating and in the outer coating, respectively,
is independently from each other selected from the group consisting of
polymethacrylates, cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate
succinate (HPMC-AS), cellulose acetate trimellitate or Schellack.

5. The solid dosage form according to any one of claims 1 to 4,

wherein the inner coating is made of a partially neutralized anionic (meth)acrylate
copolymer consisting of free-radical polymerized units of 25 to 95% by weight C+- to Cs-
alkyl esters of acrylic or of methacrylic acid and 5 to 75% by weight (meth)acrylate

63



the inner coating or not at all neutralized.26. The

nmet hod according to any one of clains 12 to 20,
wob@sasind he outer and the inner coating conprPCEEPANT/054398

ani oni c (mat h) acryl at e copol ymar consi sting of

mono&ﬁergth@%?% %p @%rﬁgﬁé Zeg\yH(gngm ﬁ?&gﬁeﬁ%@bé@%%t‘g to 70 % of

the cmamea%u&ub@raéﬁé /e N&itedized rwtam aReNthabgemONONEr S

an anionic group, wherein the outer coating is

and WHBSGINdEa BUE SBINERa A deoh Fienicdmeth Agnateraapolmey gonsisting of
free-rgidhl ?J)I&ﬁ%‘ﬁze&’flﬁﬁt@'d? IR & /o Jy \‘ngglﬁwlt '@% 'toQ‘Cf dlzsyh%rsﬁers of acrylic or
corprisrn ani ¢

car boxyl1 ¢ aci
of metladdrglid :hmd emid Hto Wﬁ%t fory a&lgl"hlQl‘rmﬁ)acﬁﬂateTrhenambl'mdavmg an anionic
according to any one of claims 12 to 26, wherein each
grouxhe inner and the outer coating contain 2 to 10 ng/cn®
pol ymer wei ght gain. 28. The nethod according to any
one of clainms 12 to 27, wherein the relation between

6. t Wﬁe's‘b‘ﬂ@rdﬁﬁgetfbﬁn %l&:éfdlﬁ@‘?é bARY dne I8thd @ t8%, Lehd¥in the salt is

gastric resi stant,

an alleait mata;l Sﬁbfatpé@%ﬁ'@m@d!idj‘ﬁd@feptﬁt@ﬁwmﬁﬁits gmegardh ‘alkatiemetal salt, an

the core containing a
a""”%ﬁ@bh%%@hﬁ?%éﬁ kPi@%@&%“lngredlent and an outer
enteric coating; wherein the inner coating conprises a
polymeric material and the outer coating conprises an

7. afn'hensiscuildpdbya@eiforn‘raacardralhg tmhangei one rofcaamm®f1 to 6, wherein the
t he neric material from aqu
carboRyarRBVRY 208 S ar T SHES Baf! BRVEG oo g Rafbaay! groups.

di spersion fromwhich the polynmeric material of the
inner coating is prepared has a higher pH conpared to

8. tiRessdlidt id@@a%é feira Pascor@ingl foENYhosd dfhelaked YNBH I L wherein the
material of the outer coating is prepared; or wher ei n

carboxilic sid d3 a@ﬂeqée@pfmmn@et BEOYRL [OpRBISTIRY et geiibig acicbnbenzoic acid,
fuma@gg é?@gggﬁnégéﬂﬁ glfﬂ'l%z 3 ?ggug(ﬁr?l?dac?d; oq‘?utgﬂg r?%(')drs ?ﬁ%(lgcgéeégit g?tarlc acid,
acetid acit) gipcolic 4die, malonic acid, propanoic acid, glyceric acid, trans- crotonlc acid,
itaconic acid, mesaconic acid, trimethylacetic acid, isocitric acid, hexanoic acid, 4-
methylpentanoic acid, gallic acid, terephthalic acid, phenylacetic acid, mandelic acid,
alpha-phenylpropanoic acid, beta-phenylpropanoic acid, lauric acid, caprylic acid,
caprinic acid, myristic acid and mixtures thereof, the salts thereof or mixtures of said

acid and its salt.

9. The solid dosage form according to any one of claims 1 to 8, wherein the

carboxylic acid is adipic acid or citric acid.

10.  The solid dosage form according to any one of claims 1 to 9, wherein each the
inner and the outer coating contain 2 to 10 mg/cm? polymer weight gain.

11. The solid dosage form according to any one of claims 1 to 10, wherein the
relation between the inner and the outer coating is 10:90 to 90:10 by weight of dry

polymer.
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polymeric material of the inner coating is prepared is

hi gher conpared to the solution or dispersion from
wobkioshsstobe pol ymeric material of the outer coapCTigP1087/054398

prepared; characterized in that under pH conditions in

the range frompH 3 to 7 where solid dosage forns

conprising said outer coating but which do not

12. CANREtHR! Rritke inbIRIfac0ad bne iCHsigtantledss 6datél solid dosage
percent of the pharmaceutically active |ngred| ent at a

form @@ﬂp'&$'ﬁ9tth$r8)|lﬂl\'\tl'ﬁﬁl AtePSto 5 hours, the solid dosage
a) a g f SR Sén&)réa#&it l?ﬂﬁ eﬁﬂa@rﬁb?%@waﬂ{/ SARE Mredient with a

C |eve ar Ieas
polyrrlmmmatmlall cally active ingredient within 80 percent
the time or less.3 The sol i d dosage for

of
b) a sier 6f GPAKNG N NS POIVIIPIET BIARNA ARP QirthaosHing of a) to form an

outer%ﬂlté’rf@{deﬁm terial the difference in the
neutralization of anionic groups between the inner

so thabasidngplEndosdge fortreconpeisesgn sner doatisy IScatedceeitvage the core

contafflaq arinePpr BTN Ehixe g eHENL BV 36 AchPa ers cpaligs
wheréﬁI IrPI @R8age prepatRG Chedipdlrh&ic | AbfBridp %m?’gqu%lﬁé edlutions or
he degree of neutralization of anionic groups of the

dISpet’ﬁ!@r@ﬁ' theopitl iofi ghe solationoes disperpien deam whichether palyymese materlal of the

innor E08lind i BHGRMR tesrd Sngy WL Eprardl (LR sfBB S Mispersion from
whichptref golyerié madial bhenesolitedl gdatingas fppsparadc or dinkgeihdn case of of
claim 29, wherein in case of aqueous sol utions or

prepadingpdiesiRetymerie Atarial (Eomr sphdoss| of idispaspions spased g organic
solveé{sgfﬂp{fliue@?]?% & hé‘lﬁ‘t‘?éhz‘éﬁé‘ﬁ' 6‘lgtH PIRA ?P'Od %Rﬁgﬁ)!nfgr%h which the

nore prererred east
polynferict iheterial ef e iedeatodatmgsis rilreﬁa\tﬁd igrrigtser c&)mrmarbdrtbhbe solution or

. r.ef rred a eas it even furthe
dispefiiet Epruthich the aelyractc BiaSaIic thepaler capiingss prepared;
charé?ft@ﬁié& eiﬁ tﬂét Lpast pﬁ QoﬁdﬂtlHHé G th%HQQrf%rﬁr{)ﬁdB 3b 7 where solid
l'east 4.0 pH units higher than the pH'val ue of
dosa@lfumnsncomprmmg)aaai auténr ooativg cblmttvhhacbmi@rnoctcxmmp@se said inner
coatir{ogr SB%%SS'a release of 10 percent of the pharmaceutically active ingredient at a
certain time within 2 to 5 hours, the solid dosage forms comprising said inner and said
outer coating achieve a release of 10 percent of the pharmaceutically active ingredient

within 80 percent of the time or less.

13. The method according to claim 12, wherein in case of anionic polymeric material
the difference in the neutralization of anionic groups between the inner coating and the
outer coating is at least 5 percentage points, preferably at least 10 percentage points
and most preferred at least 20 percentage points.

14. The method according to claim 12 or 13, wherein the degree of neutralization of
anionic groups of the outer coating is at most 10 percent, preferably at most 6 percent,
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33. The solid dosage formaccording to claim?29 or 32,
wherein in case of aqueous solutions or dispersions

wo besdsfober ence of the pH val ue between the sobPCI/EPI00D054398
di spersi on fromwhich the inner coating is prepared

furthe?(pie rgedsgt rgr éggrpeécéj@tsg er? ﬁ@rnl?% é’@f%wecg o%t %ﬂﬁ)grrcent and most

prefet8ditos. 34. The solid dosage formaccording to any one
of clainms 29 to 33, wherein the inner coating is
further conprising a carboxylic acid having 2 to 16

carbon ato i nor gani.c ids, the. salts thereof or
15. mﬁﬁ?umeﬂﬂqsﬁga@ra'% %&S wiigrein i cagg Dfsgqyepus solutions or
: l;
drspegég&?el % PH’WQG Cﬁfgrt@%dé%’u T b Ssg)lé{s(]'&ﬁeffcﬁh r;@ﬁ t8&lidndrScoating is

nmet a dosage form
prepaatectdfr di legst 6.5cpHi unit34morrAaq:rrefemretdh@t Ieastbhﬁyptrl ainitsj tliriher preferred

at loaEAZop d UatiEaevar i Heferocah lapet 20117 DIy SYerbfyther preferred

at Iea§t12‘5' PH QRS é*vergfdr'ﬂ@i' 'p?eféﬁrlea atf@éét@ @19I-Fjunrtsarnﬁ@§t'p¢eferred at least
aci d, acetic acid, glycolicacid, nalonic acid

4.0 prusitariiglerdibea, thgpjt walue afdhe solutionsoradisperaion fs@ndyhich the outer

id, mesaconic acid, trinmethylacetic acid,
Coat"{g‘sggﬂ?b% 6(ljgcr d, hexanoic acid, 4-nethyl pentanoic acid,

gallic acid, terephthallc aC|d phenyl acetic acid,
mandel i ¢ acid, aIphaphenyIpropanoic aci d,
16. b&ha-pétboylgocopingie cleand 2 drals, whereirdin aeaer ofl aopJe@n'scsolutrons or
. caprinpic acid, rrst C dmxturesthereo
dispeibis Merfgtsricsof g ki valie peliiver s ¢hldien Pt &Segision fom which
the m%r ca_a‘tﬁwg{si%' OrepSRRPHRY fh%réﬁlél‘?cﬁpbfjﬂrgﬁeiis‘?or?frétnnvﬁi%h the outer coating
wherei nthe carboxylic acid is adipic acid or tric
is prepeiat] is38 tha‘@gﬁod)fﬁtcnémgenlfsnr m according to any one

of clains 29 to 37, wherein the polyneric material of
the inner coating is an anionic polymeric material, or

17. con ethég a%?l)ﬁd oﬁglo“?% aqﬁruf{?fg @,ewl%r%trpthe inner coating is

oxyp opyl 51 656
further comprrsrng a carboxylic acid having 2 to 16 carbon atoms or inorganic acids, the

salts thereof or mixtures of said acid and its salt.

18.  The method according to claim 17, wherein the salt is an alkali metal salt.

19. The method according to claim 17, wherein the carboxylic acid is selected from
the group consisting of sorbic acid, benzoic acid, fumaric acid, adipic acid, citric acid,
succinic acid, glutaric acid, malic acid, tartaric acid, acetic acid, glycolic acid, malonic
acid, propanoic acid, glyceric acid, trans-crotonic acid, itaconic acid, mesaconic acid,
trimethylacetic acid, isocitric acid, hexanoic acid, 4-methylpentanoic acid, gallic acid,
terephthalic acid, phenylacetic acid, mandelic acid, alpha-phenylpropanoic acid, beta-
phenylpropanoic acid, lauric acid, caprylic acid, caprinic acid, myristic acid and mixtures
thereof, the salts thereof or mixtures of said acid and its salt.
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hydr oxypropyl nethyl cell ul ose,
pol y( et hyl enoxi de) - graft-pol yvi nyl al cohol

w@odogussoys pyrol | i done (PVP), polyethyl ene gl ycedT/EPH®)/054398
and/ or polyvinyl alcohol. 39. The solid dosage form

20 B0 febr8bl 3 gl T hBel<IS 40P R GoRE b fipic acid or

citric cigm t he group consi sting of pol ynmet hacryl at es,
cellul ose acetate phthal ate, polyvinyl acetate
pht hal at e, hydroxypropyl nethylcellul ose phthal at e,

h | hyl cel | ul '
21, (KBROT BT Beedainghio 260 91 Of IS (2eiebly Wherein the polymeric
matef{%hﬁ'tﬁ@ﬁﬁwer%%atiﬂ_@%t ﬁr‘? 'ahfbnﬁj&ﬁé‘l?ﬁ]erri%rrﬂét%?i%ﬂroq'a'Wg{e‘P soluble polymer

alm 38, wherei e anionic polyneric materi
selectaohpiromedhien grbepi wosesistiogt iohg hiydraxypeaptyl akcefulose, hydroxypropyl

o BN B SR SRRt A emgestgne (V)
polyefBAerygNebIyPEG) and/6r gé‘i%/\éiﬂ%kéllbolﬁﬁters of acrylic or of

nmet hacrylic aci'd and 5% by wei ght (neth)acryl ate
nononer s having an ani oni c group, wherein 1 to 80%

preferably at least 2 to.70 % of the contained anjonic )

22. gFBQp@eﬂ?Qd REGOFHENY zt@dclﬁ}mamalmrpﬁ’e t'&%e?ﬁ"?”'@ polymesic material
yd:.do e; m diag ofyal ai 2 Lt

compfied L0 TG 8T GERREC B3 S ABY A0 tn6 Hiblip Cohlisting  of
polymethadrglates, er celbddbsang acetstel ephtidhldtepom pdigvigyloupcetate  phthalate,

consi sti ng of | ynmet hacryl ates, cell ul ose acet at
hydrogppiRYh BetRUESINSE  ADEIARE. pWYREPAPEDOy dRERy(Gelgpe  acetate
succiﬁgtbhﬂ@gﬁlﬁﬁ%@mmb&@%'céfa%e Aty BF @R¥kbIla

Bllagk.
ose acetate succinate (HPMC- ASS, cel l ul ose
acetate trinellitate or Schellack.42. The solid dosage
formaccording to any one of clains 29 to 4 1, wherein

23. t hbeamiedind gsepydiegife ewimr LAl whaipin dkel anorirepelymaric material

L T T e ——
copol9bfr byneetigh bf flee-rhdicBhpolghieyized sinits f @5 ta@5Ph iby weighf C- to Cy-

nmet hacrylic acid and 5 to 75% by weight (nmeth)acryl ate
alky! Rtesomat @AM A AriNaIPERE ARBANT WHEY €5% PHaNeghbi(meth)acrylate

mononR&s HRidg ah &toMIE Yo @, k&30 80% preferably at least 2 to 70 % of

the contained anionic groups are neutralized by an alkaline agent.

24. The method according to any one of claims 12 to 23, wherein the anionic
polymeric material comprised in the outer coating is selected from the group consisting
of polymethacrylates, cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate
succinate (HPMC-AS), cellulose acetate trimellitate or Schellack.

25. The method according to any one of claims 12 to 24, wherein the anionic
polymeric material comprised in the outer coating is an anionic (meth)acrylate
copolymer consisting of free-radical polymerized units of 25 to 95% by weight C+- to Cs-
alkyl esters of acrylic or of methacrylic acid and 5 to 75% by weight (meth)acrylate
monomers having an anionic group, wherein the outer coating is less neutralized than

the inner coating or not at all neutralized.
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the inner coating or not at all neutralized. 43. The

sol id dosage formaccording to any one of clains 29 to
w@Zqosubsep@®i n t he outer and the inner coating CPOPEPBET054398

an anionic (neth)acryl ate copol yner consisting of

26. | TG AERRAREI S o 7 e 28 gl by ana tre

inner ¥ tiRg ttomifriéeBYamahic (Methaayité abpolyaidrnedrsidiayi sfdree-radical
an anionic group, wherein the outer coating is |ess )
polymesizedabnize Pt Rantor 8% hyeweai@t Cny ter Cratkyhtesigns of acrylic or of

methé]&%é gkidzgﬁd 5 §&onb§7 %igﬁmgﬁetﬁz&rgﬂ% in?or{olr‘ﬁdéljgeriehving an anionic
conprising carboxyli ¢’ acids or 1 norgani ¢ acl ds, e
grou%avhaempmee@jteobogﬁing 14 mstﬁmltmﬁtecfi 4I4Ie|m THeeirper icdating or not at all
osage form according . to any one of clainms 29 to 43, | )
neutrglfrede Wheggiprhe w@qrrﬁﬁ%ﬁmaﬂfafti/rﬁ@r&?nmr'%w@gxxlmgﬂﬁ 0p Inorganic

acids! Pl 11R0h & BP YR e M\Ricgbits gai n. 45. The solid dosage

formaccording to any one of clainms 29 to 44, wherein
the relation between the inner and the outer coating
is 10:90 to 90:10 by weight of dry polyner. 46. Use of
27. aTpeinyetbod @ogatdng & anyonerd aeimsf betu2e, whergigygseh the inner and

B L e e

| ocat ed between the core containing a pharnaceutically
active ingredient and an outer enteric coating;
28. wihbheemettsad ccpordimge rtocamptoeriel af dlaimson@r ios @d, iwhdrbin the relation

i nner .coating; wherein in case of eparing. t he

betwest) Giedrner et 15 aier popdttseiiad o BarRohwaioht of dry polymer.
di spersions the pH of the solution or dispersion from
whi ch the polyneric material of the inner coating is

29. PAeRReSIrdttant, BheiRS cdiitbd eBRAHBShdPdritcsApringn or

~dispersion fromwhich the polynmeric material of the _
an inger egoaitigt ilegpted belwaanedhe ogorghepeianing @apbamnacsiutically active

ingredient and an outer enteric coating;

wherein the inner coating comprises a polymeric material and the outer coating
comprises an anionic polymeric material,

wherein in case of preparing the polymeric material from aqueous solutions or
dispersions the pH of the solution or dispersion from which the polymeric material of the
inner coating is prepared has a higher pH compared to the solution or dispersion from
which the polymeric material of the outer coating is prepared; or wherein in case of of
preparing the polymeric material from solutions or dispersions based on organic
solvents the degree of neutralization of the solution or dispersion from which the
polymeric material of the inner coating is prepared is higher compared to the solution or
dispersion from which the polymeric material of the outer coating is prepared;
characterized in that under pH conditions in the range from pH 3 to 7 where solid
dosage forms comprising said outer coating but which do not comprise said inner
coating achieve a release of 10 percent of the pharmaceutically active ingredient at a
certain time within 2 to 5 hours, the solid dosage forms comprising said inner and said
outer coating achieve a release of 10 percent of the pharmaceutically active ingredient
within 80 percent of the time or less.
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preparing the polyneric material from solutions or

di spersi ons based on organic sol vents the degree of
wmeassnadopeat i on of the solution or dispersion PCDREP2007/054398

whi ch thepolynmeric material of the inner coating is

30, GTBBEREIt b it ReERET | bl Al il Rhin gage of anionic

polyniéﬂcematéﬁﬁlltﬁé difeRyreRaihethe AOAFALEbH Zcﬁdemﬁn'bf@bupﬁddﬁtween the
pH conditions in the range frompH 3 to 7 where solid

inner G@@%aﬂérﬂﬁ% Oatﬂwaﬁmgs §ta|ieésb@i°éfce@<§w€? pginkuPraferably at least 10

oo BN s ol S BTG Lo o250

|ngred| ent at a certain time within 2 to 5 hours, the
solid dosage fornms conprising said inner and said
31. o[ﬁhersojidadba@gadbrmvaccmrdiegeuse:lairrn 20 prer3@en/vherbirt fthee degree of
[ redient wth 8

neutrSPHTR S r FfalS oibe' Qe adMa Bitinfis fb, PEfERR preferably at

most @BPer‘@‘éﬂf SuRhk P?éféﬁe@“at%b@ﬂﬂ%&@éb{t'@rvbﬁ fURther ppéfefrB8 at most 2
ference in the neutralization of anionic groups

percepéane @rostipsefieniedrO.coat i ng and the outer coating is at
| east 5 percentage points, preferably at |east 10
percent age points and nost preferred at |east 20

32. g?ﬁ%?&&ﬁgﬂp@gg@ fﬁrm‘lgccoﬁaﬁ Ugs @%{1&9% NPhéit i 553%6 of aqueous

ralization of ani
solutign® opslispiersioes thg pH vzame iofighe somlttlonnmd@;ﬂarp@ncfemm,wmch the inner

coatir?é)gp?r,rg%g@/dc'at tqoé%;eq%?qi-[ ﬁﬁ@% rprlgaF t@lh e éﬂ%f[ Fﬁr?ngan)H units, further
prefeﬁ‘@ﬂ %ﬁ”ﬂéas@ﬂ% Bplslﬁmt%r N Bh8Eh & pre‘f&redTB?Ie‘é%?%EPﬁHrl.ﬁHthQeven further

to claim46, wherein in case of agueous sol ut1 ons or
prefenteép@tr ksash <. 5rw—lpumltsalex/@nofurthw prefenrédratoleadt Sgermdd amits, most

prefeigE8 SiPan 1.0, ol o BREF Futh e PEEEALS o B talhF&T or aispersion

from WHichitRé dbitér @ating |§Eré 6. 1.5 pH units, even further
preferred at least 2.0 pH units, even furt her

preferred at least 2.5 pH units, even further

preferred at least 3.0 CPH units, nost preferred at
33. | &hetsolid dosage form according to claim 29 or 32, wherein in case of aqueous
solutions or dispersions the difference of the pH value between the solution or
dispersion from which the inner coating is prepared and the solution or dispersion from

which the outer coating is prepared is in the range of 2 to 4 pH units.

34. The solid dosage form according to any one of claims 29 to 33, wherein the inner
coating is further comprising a carboxylic acid having 2 to 16 carbon atoms or inorganic

acids, the salts thereof or mixtures of said acid and its salt.

35. The solid dosage form according to claim 34, wherein the salt is an alkali metal
salt.

36. The solid dosage form according to claim 34, wherein the carboxylic acid is
selected from the group consisting of sorbic acid, benzoic acid, fumaric acid, adipic

acid, citric acid, succinic acid, glutaric acid, malic acid, tartaric acid, acetic acid, glycolic
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4.0 pH units higher than the pH val ue of the sol ution
or dispersion fromwhich the outer coating is

w@e@pas®d 50. The use according to claim46 oPCHEP2007/054398
wherein in case of aqueous sol utions or dispersions

acic gfdigtlec PEI T BnRImiboRc BraietE, SBhatang et dadonio aci

mesadbflict 86d s eliriéihgacetic i eissLidic fabmm wdadaﬁbud BEid9 Ulf—ﬁfethylpentanmc
coating 1s prepared is in the range of 2 to 4

acid, ygrlliis. mcid, Treenidbalic caeid n@h@@wa@@'%n@c'@f B‘]aéﬂldﬁﬁc4@0'd alpha-
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phen§|8ro§>%g If:@i a%%tg?}] P@rro;;éﬁ’cf |€é Slau u% Q@B %ggﬁfh'c L84, caprinic

acid, mwsgaabrd ao dﬂxtutdsetheeédfsthelwltsothemof mrxﬂxmwss of ssidiatid and its
acid and its salt. 52. The use according to claim5 1,
salt. wherein the salt is an alkali netal salt. 53. The use

according to claim5 1, wherein the carboxylic acid is
selected fromthe group consisting of sorbic acid,

37. b¢ﬁé0scﬂ|da§b§iadgé YO | Secofdifly t@dtlﬁlnﬁ JE | Whefdift the <§’éfb6xyllc acid is
succi ni ¢ aci lutaric acid, malic acid, tartaric

adipiga¢id, Or@di@tila@ldam d, glycolic acid, malonic acid,
pr opanoi ¢ acid, glycerlc acid, trans-crotonic acid,
i taconi ¢ acid, mesaconic aci d, tri nmet hyl acetic acid,

38. | ?ﬁg'édh'dcdgé’ég%e %@8 't&' dany ﬁﬁ | ASH2D91 & 8F! herein the

i Cc acl acetic acid,
polymmmdmate:nacofdtheaimiea qﬁwngl ||sram)aamomcqmlmenc material, or a water

Solub rqneY eIBiey fiesk | thes 3raURn GoRsiaiig Cal (VerSuPromiecellulose.
hydroggb@%t her eof mathyRefiiyses of Sa%é’q?éimeﬁ%dé{ %léa‘-ftabélyvmylalcohol,

use according to claim erein

polyvisyhtyosdiidiore €RVR), ipolyedhylere ghical (FEG) and/or polywinybslcombke
use according to any one of clains 46 to 54, wherein
the polymeric material of the inner coating is an

P P r
39, SIECHEis B HEmf S Ao BLeRint 5 BB B SRR potymeric
mateml tompsised hiyidtax ipti€mybating is selected from the group consisting of
polymethacrylates, cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate

succinate (HPMC-AS), cellulose acetate trimellitate or Schellack.

40. The solid dosage form according to claim 38, wherein the anionic polymeric
material comprised in the inner coating is a partially neutralized anionic (meth)acrylate
copolymer consisting of free-radical polymerized units of 25 to 95% by weight C+- to Cs-
alkyl esters of acrylic or of methacrylic acid and 5 to 75% by weight (meth)acrylate
monomers having an anionic group, wherein 1 to 80% preferably at least 2 to 70 % of
the contained anionic groups are neutralized by an alkaline agent.

41. The solid dosage form according to any one of claims 29 to 40, wherein the
anionic polymeric material comprised in the outer coating is selected from the group
consisting of polymethacrylates, cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate

succinate (HPMC-AS), cellulose acetate trimellitate or Schellack.
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methéctr9||@at|@|na|¢d Boloy T84 by Wedighit @hethwylbﬁéed]dnbnﬁeh% MHUti®g an anionic
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QVOUdeYfiﬂF@'l”hté‘@r%tﬁf e9ating |9 gssNeulicdzed &hahinminace, coatlng or not at all
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amdsntbkamelltsehé[do@senamt@et mesem:fm nate (HPMC-AS), cellul ose
acetate trinellitate or Schellack. 59. The use
according to any one of clainms 46 to 58, wherein the

aihgrsqug %gsége gqﬁnbg%&%ii@tm énezf%gclg 5948‘{3 wherein each the
inner @AB%hé buRd @atihg %@nfaﬁlﬁ“zanmbX’dm?f pAIGhet WeightQairkS to
95% by weight d - to C4-al kyl "esters of acrylic or of

nmet hacrylic acid and 5 to 75% by wei ght (neth) acryl ate

npnoner s havi ng_an ani onj c grou wherein the oute
45. ¢ dheisRlidi dosagss fofan @eapPrdig Q 1Ay Phe afrfiiaims 29 to 44 wherein the

relation between the inner and the outer coating is 10:90 to 90:10 by weight of dry

polymer.

46. Use of a polymeric material for the manufacture of a gastric resistant, enteric-
coated solid dosage form,

wherein said solid dosage form comprises an inner coating located between the core
containing a pharmaceutically active ingredient and an outer enteric coating;

wherein said polymeric material is comprised in the inner coating;

wherein in case of preparing the polymeric material from aqueous solutions or
dispersions the pH of the solution or dispersion from which the polymeric material of the
inner coating is prepared has a higher pH compared to the solution or dispersion from
which the polymeric material of the outer coating is prepared; or wherein in case of of
preparing the polymeric material from solutions or dispersions based on organic
solvents the degree of neutralization of the solution or dispersion from which the
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coating or not at all neutralized. 60. The use

according to any one of clains 46 to 54, wherein the
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49. The use according to claim 46, wherein in case of aqueous solutions or
dispersions the pH value of the solution or dispersion from which the inner coating is
prepared is at least 0.5 pH units, more preferred at least 1.0 pH units, further preferred
at least 1.5 pH units, even further preferred at least 2.0 pH units, even further preferred
at least 2.5 pH units, even further preferred at least 3.0 pH units, most preferred at least
4.0 pH units higher than the pH value of the solution or dispersion from which the outer

coating is prepared.

50. The use according to claim 46 or 49, wherein in case of aqueous solutions or
dispersions the difference of the pH value between the solution or dispersion from which
the inner coating is prepared and the solution or dispersion from which the outer coating

is prepared is in the range of 2 to 4 pH units.
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acl

of the inner coating is an anionic polymeric material, or a water soluble polymer
selected from the group consisting of hydroxypropyl cellulose, hydroxypropyl
methylcellulose, poly(ethylenoxide)-graft-polyvinylalcohol, polyvinylpyrollidone (PVP),
polyethylene glycol (PEG) and/or polyvinyl alcohol.

56. The use according to claim 55, wherein the anionic polymeric material comprised
in the inner coating is selected from the group consisting of polymethacrylates, cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose phthalate,
hydroxypropyl methylcellulose acetate succinate (HPMC-AS), cellulose acetate
trimellitate or Schellack.

57. The use according to claim 55, wherein the anionic polymeric material comprised
in the inner coating is a partially neutralized anionic (meth)acrylate copolymer consisting

of free-radical polymerized units of 25 to 95% by weight C+- to Cs-alkyl esters of acrylic
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58. NEHENARL %fdér ?lﬁg]to aT@ect)lié’L?)f 9Ia€\lﬁ§%etof97 R&EM S dnioRic . polymeric

any one arns erein eac the i nner and
materidiecompesed oat theg atdert abatig tie &@ea@/dcﬁ@npdwn@noup consisting of

oy It " pdfiad s 4uS, O Eabr” hAIGS: Pt  phthalate
hydro&Sbr‘@%ﬁn H&hwe@mﬂ?@@d Phgﬁé’t@te'hy@%@ybﬂﬁbyls MéhIRell@ose acetate

succinate (HPMC AS) cellulose acetate trlmellltate or Schellack.

59. The use according to any one of claims 46 to 58, wherein the anionic polymeric
material comprised in the outer coating is an anionic (meth)acrylate copolymer
consisting of free-radical polymerized units of 25 to 95% by weight C+- to Cas-alkyl esters
of acrylic or of methacrylic acid and 5 to 75% by weight (meth)acrylate monomers
having an anionic group, wherein the outer coating is less neutralized than the inner

coating or not at all neutralized.

60. The use according to any one of claims 46 to 54, wherein the outer and the inner
coating comprises an anionic (meth)acrylate copolymer consisting of free-radical
polymerized units of 25 to 95% by weight C- to Cs-alkyl esters of acrylic or of
methacrylic acid and 5 to 75% by weight (meth)acrylate monomers having an anionic
group, wherein the outer coating is less neutralized than the inner coating or not at all
neutralized, wherein the inner coating is further comprising carboxylic acids or inorganic

acids, the salts thereof or mixtures thereof.
61. The use according to any one of claims 46 to 60, wherein each the inner and the
outer coating contain 2 to 10 mg/cm? polymer weight gain.

62. The use according to any one of claims 46 to 61, wherein the relation between
the inner and the outer coating is 10:90 to 90:10 by weight of dry polymer.

63. A gastric resistant, enteric-coated solid dosage form comprising
an inner coating located between a core containing a pharmaceutically active ingredient

and an outer enteric coating;
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wherein said inner coating comprises a polymeric material selected from the group
consisting of an anionic polymeric material or a water soluble neutral polymer;

wherein said inner coating further comprises at least a water soluble inorganic salt, with
the proviso that carbonates and bicarbonates are excluded;

wherein said outer coating comprises an anionic polymeric material which is less or not

at all neutralized than the material of the inner coating.

64. The solid dosage form according to claim 63, wherein the water soluble neutral
polymer is selected from the group consisting of hydroxypropyl cellulose, hydroxypropyl
methylcellulose, poly(ethylenoxide)-graft-polyvinylalcohol, polyvinylpyrollidone (PVP),
polyethylene glycol (PEG) and/or polyvinyl alcohol.

65. The solid dosage form according to claim 63 or 64, wherein the anionic polymeric
material is selected from the group consisting of polymethacrylates, cellulose acetate
phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose phthalate,
hydroxypropyl methylcellulose acetate succinate (HPMC-AS), cellulose acetate
trimellitate or Schellack.

66. The solid dosage form according to any one of claims 63 to 65, wherein the
inorganic salt is selected from alkali metal salt, earth alkali metal salt, ammonium salt,

soluble metal salts.

67. The solid dosage form according to any one of claims 63 to 66, wherein the
inorganic salt is selected from chloride, fluoride, bromide, iodide, phosphate, nitrate,

nitrite, sulphate, borate.

68. The solid dosage form according to any one of claims 63 to 67, wherein the
anionic polymeric material comprised in the inner coating is a partially neutralized
anionic (meth)acrylate copolymer consisting of free-radical polymerized units of 25 to
95% by weight C+- to Cys-alkyl esters of acrylic or of methacrylic acid and 5 to 75% by
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weight (meth)acrylate monomers having an anionic group, wherein 1 to 80% preferably

at least 2 to 70 % of the contained anionic groups are neutralized by an alkaline agent.

69. The solid dosage form according to any one of claims 63 to 67, wherein the
anionic polymeric material comprised in the outer coating is an anionic (meth)acrylate
copolymer consisting of free-radical polymerized units of 25 to 95% by weight C+- to Cs-
alkyl esters of acrylic or of methacrylic acid and 5 to 75% by weight (meth)acrylate
monomers having an anionic group, wherein the outer coating is less neutralized than

the inner coating or not at all neutralized.

70.  The solid dosage form according to any one of claims 63 to 69, wherein the outer
and the inner coating comprises an anionic (meth)acrylate copolymer consisting of free-
radical polymerized units of 25 to 95% by weight C+- to Cas-alkyl esters of acrylic or of
methacrylic acid and 5 to 75% by weight (meth)acrylate monomers having an anionic
group, wherein the outer coating is less neutralized than the inner coating or not at all

neutralized.

71.  The solid dosage form according to any one of claims 63 to 70, wherein each the
inner and the outer coating contain 2 to 10 mg/cm? polymer weight gain.

72. The solid dosage form according to any one of claims 63 to 71, wherein the
relation between the inner and the outer coating is 10:90 to 90:10 by weight of dry

polymer.
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