Solid dosage forns conprising an enteric coating with accel erated drug
rel ease [0001] The invention refers to Solid dosage forns conprising an
enteric coating with accel erated drug rel ease. 5 Background of the

i nvention [0002] Enteric coated products are designed to remain intact in
the stomach and then to rel ease the active substance in the intestine.
Enteric coating can be applied to solid dosage fornms, such as granul es,
pellets, cap
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i nprove drug bioavailability by prevesleasg degr adation of acid or gastric
enzyme | abile drugs. Enteric coatings have been devel oped for nore than one
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enteric filns based on stearic acid. [0003] Al nost all the currently used
enteric materials are synthetic or nodified natural polyners containing
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i nsoluble. In the intestine, the pH increases to 5 and 20 above, all ow ng
t he carboxg}ql C groups on the polyneric coati ngltmaterl als to_ionize, and the

pol yner co hs to @tgr'%@%ﬂj‘?%t)@d@?tsoﬁ@%ﬁ@@e @resmain ipjactiaithe HgREER s.

Based on th l% PRSRIseaRe &GS isth&aAtd HDtheaiftdsdea| EMRBEE ChatikPadn Bg shoul d
possess the | owm ngdpropertl es: 1. Must resist disintegration or

di ssol ut i oﬁpwlwdtthesob aaede Wsa%uqho?ﬁgg@guteﬁep%i@é%g@pﬂd??n FrdaRlpiss Theere; 2.
Mist di Ssobt\éﬁg% 6P AHCEHRY Gs TBP ¥ hd hﬁorﬁﬁat |frdrﬂt ﬁ’ﬁttahﬁ@’ac?we Mist be

physical ly chemcally stabl e during storage; 4. non-toxic; 5.
Mist be weasdhpowpsl sech @ asgoat ohde iGPronss tdrig mﬁmdﬂbltﬂal by PTESNéNg shows

some commo r r d KLt @3k} nal
drug rel eagégragiﬁ%r g@%gl-d g&&%’éﬂz %3%‘.5'% ?ryg%efzh%?gsce gﬂ%t at eé pht hal ate
CAP developed for more than one century. The first real enteric coating was believed to
use keratin by Unna in 1884. Some of the earlier coatings depended on the
enzymatic breakdown or emulsifying effect of the films in the small intestine, such

15 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
20 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
25 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.



Soluble in intestinal fluid frompH 6.0 Pol yvinyl acetate phthal ate PVAP
Soluble in intestinal fluid frompH 5.5 Hydroxypropyl nethylcellul ose

pht hal at e HPMCP HP-50 Soluble in intestinal fluid frompH 5.0 HP- 55
Soluble inintestinal fluid frompH 5.5 Poly-nethacrylates Eudragit(r) L
100-55 Soluble in intestinal fluid frompH 5.5

Table 1 shows some commonly used enteric-coating materials for upper small
intestinal drug release.

Abbrevia- .
tion Type Solubility
Cellulose acetate CAP Soluble in intestinal fluid
phthalate from pH 6.0
Polyvinyl acetate PVAP Soluble in intestinal fluid
phthalate from pH 5.5
Hydroxypropyl Soluble in intestinal fluid
methylcellulose HP-50
from pH 5.0
phthalate HPMCP
Soluble in intestinal fluid
HP-55 from pH 5.5
Eudragit® | Soluble in intestinal fluid
Poly-methacrylates L 100-55 from pH 5.5
Eudragit® | Soluble in intestinal fluid
L 30 D-55 from pH 5.5
Eudragit® | Soluble in intestinal fluid
L 100 from pH 6.0
s [0004] It is commonly 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] There is indeed a discrepancy between in vitro and in vivo
10 performance of enteric coatings. For those enteric-coated dosage forms, coated
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



Eudragit(r) L 30 D-55 Soluble in intestinal fluid frompH 5.5 Eudragit(r)
L100 Soluble in intestinal fluid frompH 6.0 5 [0004]It is comonly
believed that enteric-coated dosage fornms, coated with | ow dissolution

t hreshol d pH pol yners such as pol yvinyl acetate phthal ate, cellul ose
acetate phthalate or Eudragit(r) L 100-55, rapidly disintegrate on entry
into the small intestine, however, this is not the case. [0005] There is
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coated system that releases its drug load promptly on entry into the small intestine
20 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
-5 units of 25 to 95 percent by weight C4- 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

30 medicament releases at least 30 percent of the active substance contained therein



20 woul d therefore be highly desirable. Such systens woul d al so be of
benefit for drugs that are absorbed throughout the small intestine, in
terms of rapid onset of action. [0007] The docunent WO 2007/ 006353 di scl oses
the use of a partially neutralized anionic (nmeth)acrylate copol yner
conprising radically polynerized 25 units of 25 to 95 percent by wei ght C1-
to Ca-al kyl esters of acrylic or of nethacrylic acid and 5 to 75 percent by
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gi ve any suggestion of how to accelerate the release rate of the active
subst ance. [0010] The docunent WD 2005/ 044240 descri bes a stable
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substance. 10 [0011] The enteric coated products of this state of art are
desi gned t 6f therastive PWea?cs n t he stomach and then to rel ease the active
substance in the upper intestine. The actual observation is that solid
dosage forns having the enteric coatings of the state of art do not rapidly
disintegrate on entry into the small intestine. Since the small intestinal
transit tinme is of the order of 3 to 4 hours disintegration and drug

rel ease fromsuch enteric-coated dosage forns will occur in the distal

smal|l intestine. However, this delay of drug rel ease fromenteric-coated
dosage forms could lead to ineffectivg drug therapy.



[0012] Thus the aimis to provide solid dosage fornms with enteric coatings
which nore rapidly disintegrate on the entry into the small intestine,

meani ng at an earlier tine point when transferred 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 7.0 (conpared to nore distal sections of the small intestine having
a pHof 6.0 to 7.5. Object of the present invention [0013] Therefore the
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[ 0015] The present 1 nvention provides an enteric-coated solid dosage form
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t he solid dosedelosagerfeams @odidigad mhf&(mse drugetherapy- r el eases its actl ve
substance "earlier”, nanely already at the entry of the intestine. The term
"earlier” here neans that the solid dosage formaccording to the invention
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to the nor H of the Intestine, nanely when the solid dosage formis
which more rapidly disintegrate on the entry into the small intestine, meaning at an
20 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
25 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.



transferred fromthe stomach having low pH e.g. 1.2 to the entry of the
intestine (e.g. pH5.6) which is having a higher pH conpared to the
stomach, but not as high as it is the case in nore distal sections of the
intestine. [0017] This effect is achieved as follows: In case the inner
coating is prepared froman aqueous solution or dispersion containing the
respective anionic 5 polymer therein, this solution or dispersion is having
a higher pH than t%e sal utlon or dlsper5|on fromwhich the outer coating is
obt ai ned. PUTYRBY f BE "WYY 0od that the coating as such in solid form
does not have a pH. As far as herein the pH of the coating or the filmis
mentioned it nmeans the pH of the solution or dispersion fromwhich the
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exanpl es f comparetalamyhe coacalgs mmﬂwehntaratywd)elame@ewhen th@ $ch|d dasage fcnmarm ng

transferred from the stomach having low pH e.g. 1.2 to the entry of the intestine



the follow ng may be nentioned: sorbic acid, benzoic acid, fumaric acid,
adipic 25 acid, citric acid, succinic acid, glutaric acid, malic acid,
tartaric acid, acetic acid, glycolic acid, nmalonic acid, propanoic acid,
gl yceric acid, trans-crotonic acid, itaconic acid, mesaconic acid,
trimethylacetic acid, isocitric acid, hexanoic acid, 4- nmethyl pentanoic
acid, gallic acid, terephthalic acid, phenylacetic acid, mandelic acid,

oL o PRy PSR Snelit & FRERY bPLERERTH AR08 mebB LB o

sal ts therggh a8t igthe ¢Hsesn efors distalaettbrangf thd mtssaihe. Most preferably the
carboxylic acid is adipic acid, citric acid or sorbic acid. Exanples of the

salt of carboxylic aci ds incl ude sodiumcitrate. Furt her, particul arI y
preferred | i pic [ heir I

sodi um ci t@g‘g}d or T%rzﬁ ggrte%o%gﬁ'&’%?aa%dfoﬁl?\é&sﬁtcafs’grﬁ%xg% %g buffer
system ci tmrlepar&@rfdjrmancaqmeatrssoﬁﬁhmﬂ amjxepersmh ddméarrmag lﬂwgﬁlspecta/@rainmc sal t

t hereof , or m xt said. acid.and .its r in the
range fron®YNg red@’r E’n?c’hgﬂ?”v%r IFRETSIR0 % %\f'%&? 8%@%? pﬂ){hég tb%%ﬁ@%& 7 to
20 per centobyispeispht frhasesiclonhd bateatrapafing ysrebtabfed Heshouie becoatersigod 12

[ 0025] It i&a]; rther greferred t.h each th |nner %d t he ﬁgter cog{ing

contain 2 ,Co3ting @ sEgh 1 sid O”Pﬂ%)fasﬁp PRYSBIPY- 258 8 REFEERECHST yrer

wei ght  gai gr.thé ohtind & the @ilm RafehBeH el it phephe ey psre@f tHeadollithe dreligisrsion bet ween
the inner and the outer coating is 10:90 to 90: 10, pref Vﬁﬁ 30: 70 to 70: 30

by wei ght %‘?mdwp'cboih?rré‘?at'”[goﬁzQPtPI’ﬂ?dobA'gE’ﬂJngf thete’ 'Er'é% oo is al so
sol ved hy @cHBIBAdnfRE sbi€ cdainP MY affiRe0h H @RI is6ILEES 0% takdPersiemt eri ¢

coated sol id dosage form conprising the follow ng steps: a) a step of
coating a tenehighthgiinnergoatingisrmadeistsigniitaptactive ingredient with a
polyneric material; b) a step of coating an anionic polyneric materi al

on top of the coating of a) to 20 forman outer enteric coating; so that
sai d sol i djggegpge f o Bas®BPHicspeparationtee pobaidrigm anadqeobssakébon the core

contai ning a pharmaceuti cal I y ctjpve in outer._enteric
coati ng; §P£’§§‘P”r A & 48efeged rﬁ@ﬂ%dr‘mﬁﬁt Tth%epﬁ'g [}]Jr‘?‘e‘?aﬂg ﬁ&i@PF:ﬂf i$R5T 9 ueous
sol utions @&m3hieh %Rﬁfnﬁbpﬂéatﬁwgﬂs pbtMhaides §t0Ile§s§tl ®s p®furdt§ peITS Ip@é“feifre@m Whl ch
the polyneric material of the inner coatrn% *ﬂln ar ed ﬁ a hi her

conpar edst @ Ieag SO Pt ¥is: Br*th@i@b@?‘ﬁ%ﬁt fes HEVRBI |p{:ef ?‘err aI of

the outer &Pefa'stng §Hnrrﬁteaee@n f&ﬁhé’r"fkﬁéﬁ!rfed' 5 rase2sf pafuricepasd natHehe
p0| ynerr c materi al rom sol uti ons or di spersr ons based on or ganl c sol vents

the” degr eeprsferrasiatiadst2el Pbrnds, MRet rsfaitadnt least diGpesits RighebHapiieh t he
pol yneri c tv%ru ?ftﬁé sbilforl %%ﬁ)cﬁrﬁﬁn'f% mowtﬁ@euericbéunghs%ernacbrmar ed to

the soluti n or "di spersion ich the polymeric nmaterial of the outer
coating is prepared; wherein under pH conditions in the range frompH 3 to

7 where solid dosage forns congrr sing . said outer coati n% |o \f\h r] do not
conpri se sB0d9] nner '@ 68%¢ H@ inner coatin 813 prepared in an organic solvent there also

20 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
»s 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



5 achieve a release of 10 percent of the pharmaceutically active ingredient
at a certaintine within 2 to 5 hours, the solid dosage forns conprising
said inner and said outer coating achieve a release of 10 percent of the
pharmaceutically active ingredient within 80 percent of the tine or |ess.

[ 0027] Further, the object of the present invention is also solved by a
gastric 10 resistant, enteric coated solid dosage form conprising an inner

t | d bet th nt al ni i i
oot edbent Sarncar e er s 4P PereeRitrRlsMipar wBRE MECEH, Lidler prétehbd ©
conpri ses at pekyapsicentreten furiheapbférnel atuhest TpatemandongstipsefsrretOani oni ¢

polynmeric material; 15 wherein in case of preparing the polyneric materi al
from aqueous sol utions or d| spersions the pH of the solution or dispersion

f rom whi Chééd}qérpm yr‘gﬂr{hn Fr‘eﬁ'th@fa&%ﬁ R erO a1l |Cg"p,rn§p@r"¢qh@as a

hi gher pH ed to utlon or r5|on rom whi ch the poI%/rrerlc
mat eri al ofnnteheoeungpancmaﬁmmguta qoatipar redpedivelyhés mdﬁpemﬂetﬂésérqm egf

t d
b gani ¢ SoPUEREaE ity B Gplh b RERE st PhR PR opile) Rl arR e nct 20,
f r om whi chphipealge| gaswwhyu acdtetel phtholbte, Heydrowypropybanéthygcélsiigseephiheldte s

hi gher conpared to on _or sperS| h iC
mat eri al gﬁyqrﬂéyf?jr@?\élrm@% qehblopes a;?regap rsélﬁcm Higﬂbvw%grceﬁ)'p‘%con EQ% %ns in
t he range timmiteld & Sehellagher e sol i d dosage forms 25 conprising said outer

coating but which do not conprise said inner coating achieve a rel ease of
10 percent of the pharmaceutically active ingredient at a certain tine

T 2 o 5,0 b 050G RGOS b3 Bl efopn oo

out er coat chieve are har maceutical |y
active ing(redingntrybaiet d:npml)&ﬁ)erpmnsshmg of fredreadi¢ahpolymelrized unitg o2 IoERAM

f h b
ol yner | o RS Cr g ritolasirac! aPdiopr 87 plelRRIERRIPnd o #3% 8 @
enteric- coaxe@ts(qarietld)adq@ganbmmersmheweg rarsand)nsaogrcchpdore‘wg@nfbrtm Eiﬁ%rpn ses

h h |1
cti Vo' | ngPeUPERly Srimare Gl aiberpEokbacRyTe teuPa e A AREEY bhef o

mat eri al I%]@Qﬁ@égéﬂd in the |nner coating; wherei n in case of preparl ng

the polyneric material from aqueo solut s) erS|ons th 16

sol ut i on150|a”6|t§%¢9rui‘?rcﬁ?af‘f‘%ﬁ§\7\‘2c11‘i hO ‘W?éo'p y}?g?f" PalymEg C?'?’?é 'inﬁ Ffr
coating i s figedpaicaldPA¥ICHZe] YRET OE) ) Y M5ig 8? Jeqdiviges

di spersi on aﬁWbﬁ]QMﬂfdﬂetf‘ﬁ%WbQ)la?‘ﬁﬁfi%5ﬁﬁ /P éﬂy ‘%‘F'g?%é"‘?} }atSFy@Se{?‘?%n?@

prepar ed; GRVIRBENEANONIGIEAPe of of pr eparing the polyneric material from
solutlons or di spersions based on organic solvents t he degree of

mator el - of0C 1 nnal i pitiengroren st uREBE B offBRisH i A oY RN

sol uti on,OmdlhISRAT Fosd fdf@ﬁbWH@dﬁuﬁr’ﬁ@rpotaﬁmﬁm salmat erial of the out er
coating is prepared wﬁerei n under pH conditions in the range frompH 3 to
7 where solid dosage forns conprising said outer coating but which do not
conpri se sgj nner ¢o [ Edqghghﬁ
phar maceut 1Ay act FuaPhREHEEY biEnfn LB IncCBELAERbAT: nivBo 2 o
the solid dogagerfooratemsamréenrigrisei piefemedris hadn@d, 8ar & C@m@wl @:r@aw ‘ng

achi eve a relegse of 1 rce t of I di ent
o thin go derbane genmied B i hendts PORDITREYE Pilehtin®io LfEy b
enbodi ment shefolrbavE niBNbé mtmbddsmmag@df bemuometlhocﬂmham atid, adipic
manuf acture, or use of a nmat eri for th uf act 0 aid
solid dodadeid SHAT weld SH@gB'&s?ﬁ“i’ &j‘ldtan%@cr@%uc@c:%:tﬁﬂ?%%gggagé@c &i\@i case
the inner ¢pabli@tdE PafPd edid rmﬁp@ﬁbla(}imugyeéﬂwtabldn teins i etprit Saad

cont ai ni ng t'he respective pol yner therei | ution el di. s%ers on is

havi ng a hillgaepic sAd ﬁ“@r?aP%C%!d frirB‘ﬁth)S'r"‘C%ﬁCs%“éﬁj §?%95tr'13r38?‘f1| BRI Addctit er

coating is rﬁ&hﬁb@@t‘énoktaé@%‘élﬁk lé@ld“@@f@bﬁ%@@@ deftphhpacamt adig @andelich in
solid form does not have a pH. far as herein the pH of .the coating or 35

the filmi sacmbmdn»rm-.@wnyiprm ﬁﬁlé pefagthenyPreRANGtS %ﬁﬂd dauds ager GRMI r om
whi ch t he



coating is obtained. Al though, there is no pH which can be neasured in the
solid coating the difference in pH of the solution or dispersion fromwhich
the inner coating is nade is significant. [0031]In case the inner coating
is prepared in an organic solvent there also can be no pH neasured. In this
case the anionic polyner for the inner coating is obtained from an
(organic) solution or dispersion wherein the degree of neutralizsation of

h hi gh f
uhi chthe. GEHCFAEBIR 251 TSR TOOT e i fs ika b PN ELEEs of ™

ani oni ¢ poby 8Bl fidrahe itsadaltt ||W)sdIpféf@rraeljcmel@rbcﬁkylrheclderetercﬂ;brc zeid, oitriof
ani oni ¢ groups bet ween the i nner coati ndcfgjd t he O%Jter oati nﬂ‘h{“f% at | east

5 per cent aged5isAEAC agf R &IPS ohthe salid U RATSIHE B SREY Wost

preferred fthrth&aﬁbmégraﬂﬁtfp?@@rr@&% PAbiBtagid dirQQtaa]abtd bStrfeWstalrt@lforpé@ﬁﬁﬂé ed t hat
the degree of neutralization of anionic groups of the outer coating is at

nost 10 pefedum, cifsates af aplixtuee ofAsid agd B@ﬁé'&fﬁr exeepr%ﬁh?wé’ ehPEFRIP CUEC at  nost
4 percent, E‘Mﬁ\ﬁbE Lid1er epér%@ﬁtrmhetcamyn@a@i@r&%mt RBR OOt mKEgbeof ed 0.

[ 0034] Furt err |n case agueous sol utions or d&)lgersr ons the pH
val ue of tae:dsamdtandnnta)salar@p&ﬂf@blmmeﬁrvwrhlwﬁhe:rﬁartqeefrprﬁn%rto PEregnt &

prepared i t I &4, faSised-dh BEIdmi TS,
further przvfegih gr%tpggegrse:d Egﬁérﬁrgeﬁ?mo%@ﬁir\%n fyﬁ&(talher Sreeferre(ﬂt | east
2. 0 pH uni pslymevehtheuntéraroaingf erred at least 2.5 pH units, even further
preferred at least 3.0 pH units, nost preferred at | east 4.0 pH units

hi gher than the pH val ue of the solution or dispersion fromwhich the outer

coating js gyepar ed. it [Q93pdrr plefsrpdd Yhati SachagR AfneAdiiROUR S0lcutdoatisg O
di sper si ons the difference 25 of the pH val ue between the sol ution g

h
di sper si oncentgm Ae dR. Pﬁﬁe”%é’rtoc%a{’f‘@ﬂgor?f@rﬁﬂhéﬂaipe@jm&/fd“t RRYST WEISh or
di sper si Onggfn g’g rﬁb tdé?trc%\étr r@féﬁ’edrigat' e REBAGH BEtweni the ifierlzABdRe Of 2 tO

4 pH units: I'S par cu arly preferred that the inner coating is
further conwptar spa@wgaISdé)r%btfoﬁOi 10, @&f@f"ﬁ@\?ﬂﬁﬂé to 70301y weig o dax BRMEF-
inorganic acids, the salts thereof or mxtures of said acid and its salt.
Preferably, the salt is an alkali netal salt. 100371t is further preferred

that the casdmpry!ic ped ébjbs Feheplesdntinmmtiohes greo@prvé@bslasﬁemgdwrtserbr c
acid, benzoic acid, fumaric acid, adipic acid, citric Succi gbc aci d

gl ut ari crradianufaaineof agagiriorgpistant. @”&"dlcocoataedje?ql'e dé’é?%e mﬁ?&iﬂr@'”&

mal oni ¢ ackdwwWiiPRapei ¢ acid, glyceric acid, trans-crotonic acid, itaconic
aci d, nmesaconi c acid, trlnethylacetlc acid, isocitric acid, hexanoi ¢ aci d,
4- et hyl peheasiep of a0ating @aPle eornaingd 3 eh@mﬁcrrarwa’;'ya?@r%? insFeAiAtadi ¢ aci d,
nmandel i ¢ i polyoiadic radtghial phenyl propanoi ¢ aci d, bet a- phenyl pr opanai ¢ aci d,
lauric aci &) aceippydfiaoating d@n anpnie pobymesicamateyial en ftep atite eqrtingiofralres

t her eof xtures of said acid and its salt. It is
parti cuI Ar F@rnﬁé\i@tﬁigﬁ{eﬁg 08{ € carboxylic acid is adipic acid or citric
aci d. Exanpbebabséait rm)hdaddsagé forar lboroptises aiinizeri evetingldoasértl betwsenrthee. The
anount of the car lic e cid and
"Us 15 sal EO Gty | AR MeBetahy At Rarediny "t S dterc BhErE

wei ght, noreatgferred in the range of 7 to 20 percent by wei ght based on

the dry pol r. of the |nner coat,i The i nvento fo resence
of organic"\ﬁ’}er?'ﬂdpg“ﬁ?? a%fieaé””gpén 38‘|XP"§PFJ“@§F%’ ﬂ?ﬁ‘ &”al%fjérgnau\}%oﬂg to 16
carbon af.omfsparsiomatmientH &f th% wutﬁ)nwrd)@e{éroglfmupwhlchnlneepplanterrcmmaaemql adi pi c
acid or citric acid, but also their salts%é l%’é ?fgrtrateﬁ |Kr)1 tohernner
coating furcfHge "%El‘?fe‘F‘@“B%% RTARATEH oSy 81 e té)mFIaﬁ é‘ilgﬂﬁt WHoR Gt err ed,
the pol ymeryis,er@be ot whfchtthe do%%rrccrﬂatelrrﬁgoi ﬁreadUt@rnd:dehg i9plapaesd; or
material, or a water soluble polyner selected fromth

consi st i ngd‘fh%ﬁoi(ymaéﬁy%é?fl EIT%’@@”%yd‘reoWIdmﬁWI FAIA cg‘PmuISBIé’BO”S or

pol y(et hyl epgxidéis Sésaédtorper@é\ﬁw&@érﬁ@w degﬁ@e th@Nt'reﬂbtb%d brpaesolUivR) ,
pol yet hyl ene "25 gl ycol (PEGQ™ and/or pol yvinyl alcohol. [0039]In a%cgreferred
enbodi nemnt O@fdlslpl@éSWmff@thbIﬁ ttrrrepdmmﬁpén%en@r@érh%mﬁar%Qat'ag '%Bh%@r’ﬂr '§ in the

inner coating is selected fromthe group consisting of



pol ynmet hacryl ates, cellul ose acetate phthal ate, polyvinyl acetate
pht hal ate, hydroxypropyl nethyl cellul ose phthal ate, hydroxypropyl

nmet hyl cel | ul ose acetate succinate (HPMC-AS), cellul ose acetate trinellitate
or Schell ack. [0040] Preferably, the anionic polyneric material conprised in
the inner coating is a partially neutralized anionic (nmeth)acryl ate

copol yner consisting of 5 free radlcal pol yneri zed units of 25 to 95% by

1oL Oh O et SR AP TR BRI ® 0

80% pr ef er R yutat cdaging is ;Erebare?ﬂi) % of the contained anionic groups are

neutralized by _ an alkaline a ent 0041 urth erre icC
pol yneric WQ?E@‘” &E’ porgiypnisn fgrange §g g&%tl\% r?goédeijé:%eggﬁg#rﬁ%mthe
group COﬂSb§rthﬂ§n fsdwldowtb@alngl a@tes/huoheabuhcﬁseorapresteatseldptmhbalc@taeng

pol yvi nyl acetate phthal at

l
hydr oxyprop§lieyeenialeasel of & @eé??:é‘?)%g{‘%%‘@frﬁﬁ? '(:ﬂ Osﬁggeéﬁrﬁ

acetate trigglihithl @itk Zsi%k@hb@r@kthe[s(mé%éég@fd‘rhhéftbﬁ’fpn@fngfs%id mdeemdl ment
the anionic poI ymeric material conprised in the outer coatin n_ anionic

(et h) acr ybaideoi@peajingachigrgasteiange i 1orrascerd @ dbg PRYIMARSHICYY aGHY’ s of 25
to 95% by Bhkydihesherar 1&ds. acrylic or of net hacryl ic acid
and 5 to 7@&3%“%%&'9 59(2%"’[ hbacry ate nononers having an ani oni c group,
wherein the outer coating is | ess neutralized than the |nner coating or not

at all neutrallized 043 ri rmre eferred t & A0 i nner
coating coffftd’des arleﬁm[e rﬁ‘%]og E%)t 2 PIAS: 'n(\f%'ﬂ)ttﬂn)/?r@'} sb[y Eﬁgaétpg
free- radioc?ésﬂigrht}’gﬁt'ehé@Qatéﬂlsbﬁd absarfe fomn 96Mphsingei ght Cl- to C4- al kyl
esters of acrylic or, of methacrylic acid and 5 to 75%

(et h) acr y?ﬁt'@”%@ﬂ?ﬁ'ﬁ%o%@qj g s tieotiTe C@“Eﬂ.ﬁ'ﬁi”g VhBh %Hﬁ‘%@ﬁtaéﬁt'v%oat i ng

i's | ess neylyahibdethdidtadutbhéntbRdsatih@at i ng or not at all neutral [ zed 25
wherein thelnner coating is further conprising carboxyllc aci

i nor gani ¢ 3.\&196%” then énnes |008tIRt 6PBBFISEST a rRoIRTiss Mekriiak gnd th?@eﬁ]qoﬁ“i‘%
particul arl VRRG nner and the outer coating contain 2
to 10, pre él;p?ﬁ?éseéﬁ Eﬁiigﬁﬁﬁﬂ t&er?%r%gébll y 4 to 6 ng/cnR pol yner wei ght gain.
Pr ef er abisy vthieeein e @esemfbvewm theepolvnmeric apietid TantasuepbasPRYoNs ©10: 90 to
90: 10, pref, ﬂ ﬁ; Y fie! ridigral

enbodi rrents%[psgi H 8fet(?:]t8 Y ﬂj tlgﬁ OWl spesrll(SH }‘rﬁ@ev#]@%%’r@gol)émgoé‘so vead by a
gastric resf smeannneremaeng ds poepared msl al higheage fcompatsshisr the AglUEeN iOfiner
coating | ocated.between a i r_magr

i ngr edi ent SSRGS ﬁﬁ@e\fyh@nt@é %8&%2?“%9@9?%:\%8 eésb%\lhd& in ee? %Fcé(%l?) ' ng
conpri ses avheadiy nar Ioeserarbferdfa;bresedneg:tted bolgmetlherrgtemb foonssaguiiong oF an

anionic polyneric material or a ble n in said
i nner co#t I9RyFINMSHRIS eSS Pi9gRK sﬁven& @'teg 8€ éUt lﬁ%&gorﬁrﬁb%as\é@?ggal t,
with the IOb@‘dls@@réid?ﬁfrorﬂ%tham&teeﬁolaﬂén@maér@bﬁﬁmsnmmoemnd; usdmépamdes ein
said outer coating nprises an ani terL h iS¢l ess 15

or not at QPQheﬁéﬂ‘ﬁ‘Pﬁquztédh*f RAHURMHEr ‘g‘gﬁ’%’?‘%&%&? Wﬂ“f?@qﬁ%ﬁ%} y”l?6'8tr??18r'al[%046] I'n

case of prepapiLPcédimgh9btepardes naterial from aqueous sol utions or
di spersions the pH of the solution or dispersion fl‘ﬁm\l\lhl h the@ ¥rreric

mat eri al owheﬁemunﬁerrpféeaW*Wﬁ g the Emgede Al ion Yher G873 Yo t he
sol ution, or., gswa 5Jté’rmc¥9’9ﬂ|r?d‘ bU GV WFB hbC cBRbASE aicdPlinddnecqtihgr

coating i's pr case of of preparing the polynmneric materlal from
sol uti ons @ch@wg pﬁer@em Of)éQeléEr@?ﬂto@fgté‘ﬁl ehaspragawically petive frosedight a

neutral i zat| ﬁﬁmq fmd QRnfF0d W b PRLRY uel §cﬂi%r<§ds‘é§e ffér?r@ M&E,ﬁ&@@%ﬁémmc

material of ‘the | nner Coating Is prepared |8 higher conpared to
sol uti on orsaii syer soasimgfaahinvara teaseeoipt] parsenicointhe dhipEnacsutically Qﬁi'ﬁ’@r

coating is n?grggl nfe\kjn’chm 80 percent of the time or less.

10



(0047] As nentioned above, in case the inner coating is prepared from an
aqueous solution or dispersion containing the respective pol yner therein,
this solution or dispersion is having a higher pH than the solution or

di spersion fromwhich the outer coating is obtained. It should be
understood that the coating as such in solid formdoes not have a pH As
far as herein the pH of the coating or the filmis nentioned it neans t he

A hough. TEEL' D0 BBl et O M st rF thn L ap el B e Fle ¢ ne

di fferenceof g da;lrgi/nﬁénct h@tewal ﬂ:trltﬁél nednuidaper 6 ®iyabiiiemewbianh) drierid-oseed coat i ng
is made is significant. [0048]1n case the inner coating is prepared in an

organic soPQkHOsPERI¥™al so can be no pH neasured. In this case the anionic

pol ymer fognbRe, bé‘l@eéolIQQﬁ)tsla@eg férﬁn @&h?ﬂlé’&daﬁ ey @Baliify @RBte) b&@kbh it or
di spersion wherein the degree of neutralizsation of the anionic groups is

hi gher cenﬁ@ﬁeﬁ@ntwlﬂ%é P@@UI]W%'HC@JW afitiv NosedpntrangAnPHieheRtREC 6RAEIY: coat i ng
is made. 1 i ¢ pol yneric

mat eri al %h[a%@rf’? EOW?Q'%ﬁﬁ%ﬁﬁg%%}gWéz%tIﬁgﬁggﬂggﬁ?gon?c groups between the
i nner coat Whgreanmh chge ofipeepaciogt thagpalynenic mederial grope B APEY SOIWEPME &
preferably 20

ber cont agoCSBeiSPES hg DEOF € oRAGh BRLRbErsApLh Snipt kiR evae

neutral i zabf tm mmearmpemQ: isl Brapacethbbasfa higheoptecomparcsidnty the aelubsor 10

per cent, t f r 4 _percent,
even fur]t hgr %{Se er? ﬂ?rﬂhe ?&g%gggineaﬁ%h%n%qﬁ%g r%o?ﬁﬁjgr p%ﬁé}ed‘}op

[ 0051] Furt bveerepn ehecaml afn oterseparfngaqlumomﬂymemmtmaim;labrfroajm spautginsnsrt he pH

val ue of the solution qr dispersipn fr mwhlch he .|

prepar ed i SSBETSEYS|RESEY 9§ &I Wﬁﬁﬁ’?gts tBr%rdggber Ny r(?p%ﬁ%olneggﬁé fg'H* ;g)rl]-l units,

further pref enspetélo@tfrdrﬁaﬂﬁchlmé mﬂmmld B ateeiubof tﬁurirﬁrtwrcopnraj Esrpfredara:tj i east

2.0 pH uni és even furth eferq{dg t | egst 2h5 er]-l rnlltsf n quther

preferred 'tghPre‘é%eraJeét‘b “ﬂt?” $PEsFIaR SPPefhigh the palyms! '6”&]—?@%

hi gher tlh;afhetchﬁerlfﬁda%ﬁ% Wepreparicde sol ution or dispersion fromwhich the outer
. ; c

coating is prepared 0052] Pr ef er abl se of aqu S soI tions or
di spersi onﬁ’ﬂ?ﬁ‘éﬂ Hﬂ¢%ré%*4e%@'wst'%3‘epfﬁn9%¥f8@ ‘E}él%\&@gnww{é%gg‘%i)f’?ﬂ? grms

di sper si 0”0(‘3%9(@:%'5@% tdueerl BMingCR@ WREhi 8o MBteBRhBitbcAREid! e Wodtihgn or
di spersion fromwhich the outer coatlng is prepared is in the range of 2 to

4 pH uni t saciegs3] 'M'Qﬁsér%fbl‘@ pefgeat \Qhttee Rhgrupteiiticalin pelivepBoyefienti & el ect ed
fromthe gg I @XYe r

met hyl cel | u%ﬂés?eCEI g po hyrgﬁgxﬁg %&hg@éﬁ@%@@é%ﬁmpﬁ@ghﬁWn@P%hd

pol yvi nwopyaudldutemmtlowpbueveel 'plsteng 081 Rergers|Of (IEChamtrtey oyl aplivay |

al cohol . FH]r P&ﬁé t'%@] e$(5 grcehthc?tﬁ@ln‘?\ & &Rl yneric material is selected from
the group cansi et E hacry ates, cellul ose acetate phthal at e,

pol yvi nyl acetate pht hal at e, hydr oxypr opyI met hyI cel | ul ose pht hal at e,

hydr oxypr Op(%?é? met hyl cel | ul ose acetate succinate (HPMC-AS), cellulose ic
acetate trl040] it at dlspinaliereprefasted ¢mbedimepts of Wﬁl@%ﬂtﬁnﬂfoﬁgﬁoéﬁg%d t hat

the i norgap SRAkfholS ictelt§ ChaHufbbeme abkalde et Al p@?ﬂnbnc ei%éfﬁé?laﬁ'f&a'the et al
salt, ammonium salt, soluble netal salts. As netals for the sol uble netal

sal ts mangEeastacture ehsaig splitdosagierfemamll brofgwsabadm can be menti oned.
Further preferred, the inorganic salt is selected fromchloride, 15
fluoride, brom de, iodide, phosphate, nitrate, nitrite, sul phate, borate,

for exampl podal! , K@s mihdéded Medve, iﬂ caddathe iKier {&DRis Ipr@pafreldi frber an
preferred enbodl ment the anionic ric material co ris he i nner
coating i s2auensist splign ﬁélﬁ'?%@%‘é&oﬁé"ﬂﬂ@ dhe rf@?‘?ﬁ%‘t‘f?)ﬁ eelc 5’56‘13'9

consi sti ngs@fitidit 8L ulPEisTEH isPRAWHERA i@ Er BH tanotheZsoldton o5 %iyers@hGFim O f
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

sc the film is mentioned it means the pH of the solution or dispersion from which the
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2C to Ca-al kyl esters of acrylic or of methacrylic acid and 5 to 75% by

wei ght (neth)acryl ate nononers having an anionic group, wherein 1 to 80%
preferably at least 2 to 70 % of the contained anionic groups are
neutralized by an al kaline agent. [0056] Furthernore preferred, the anionic
polynmeric material conprised in 25 the outer coating is an anionic
(meth)acryl ate copol ymer consisting of free-radical polymerized units of 25

to 95% by wei ght. Kk sters of,,a crylie acid
and 5 to 789RMg! %me{%%ﬂyi%rtﬁ?ﬁ?t@%%ﬁ@’%h h% 0Bk rﬁ%ansn?%ér}?’oﬁlxc Og? oup,
wher ei n th@oétmbeﬂhecdlﬁéﬂeﬁgehﬁ pHe 98 thie gbludibm mommsronrfmm wiéch dloamirineg or not
at all neutral i zed. QOS?hPr eferably, the outer and the inner coating
conpri ses SPAMIGIDAIAde(HRIBRYISRMYY | at e copol ymer consi sting of free-radical
polymerized units of 25 to 95%5 by weight G to C4-alkyl esters of acrylic
or of nmethacrylic acid and 5 to 75% by wei ght (neth)acryl ate nononers

havi ng an AI3dhi ¢ grioepse Weemeermddhegwpmpam@bmlngéﬂlb@@b/ehbmreawﬁtzed t han

th t Aty ! h
the i nner SiaPee Gurerovlis M ecrraiy 87Egoldirert thoBt Epding e, ar
pr ef er abl yolétatr@d6 fmsgi cav (}mogamm)r smmngrh\t ongaiuspertnon Pwefawtablhy* debeser aif at i | on

bet th t, t 0: 90 t .10, 30: 70
Lo 70-30 byeuBHIgRatr ohirje paighier SokBaes ofoBRe RrParth 1 e P 5,
[ 0059] Sui t aighersfmi festh whi thewiuterfcortitdiis rader and the outer coating for

exanple are anionic (neth)acrylate copolyners. Anionic (neth)acryl ate
copolyners, 15 e.g. of the EUDRAG T(r) L, EUDRAG T(r) L 100-55, EUDRAQ T(r)

S or EUDRAEOE%%) St l%ﬁ)?efe?rgg thﬁ?w\?a%sofcé?%rgeg&m@'ﬁ%eﬂé ?I‘?é Hifb&nkh

i ntesti nal e for armaceuti ca ng on e nobnoner
CoNposi t]ioom, tHaauneLﬁsemeamcai bfy adiepienghongs detwérn tenineat codtingnpodhitiee Qﬂtﬁjps t he

th | ol b, |
For “ai ssol GET FrriRraict PR hag Ris” BRAARDE! ariPltotp PRREDIR oS o°°
Dependi ng and Wit paismes attlypst 20tﬂmc@negn pointspH val ues for dissolution, or

the pH values for the specific start of dissolution, are in the range of
for exanple pH 5.5 to 7.5. At and above the specific pH for dissolution of

t he respec?édé%{ ani oq{ Gs (fLWLerP);?r@ernle%t ggqﬁ)@ld@ggée o Uﬂgﬁ:fétrghcgl ahiBkhig®

coated therewth rel ease e contal ned acti ingredient. The specific pH
23 val ues pomupdicsbe muntermqahug i€ bhumost 40i pascemiepesfereblyodt magt ¢ eegsk of

copol ymetr o TR ISPPY g hicht “SheOR i R L A AT o B PG i

i nprove t hencst plaférrdéd/0.0f aci d-I abile active agents. An inproved solubility
of the polymer in water and a stabilization of the polyner dispersions is
achi eved thereby. Bases which can be used for the partial neutralization

are normal by, ﬁ?bst *oithe gFé}eﬁéd WpCide HQducBITRBLHSRAIYIIGHSRNG thopRAN C
bases such for exa tri et hanol am ne.
value of the solutlon 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
20 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 soluti‘ons or dispersions the difference

™D
j8:

. 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



5 [0061] Conparison of filnms of anionic (nmeth)acrylate copol yners which have
been partially neutralized for exanple by neans of NaOH, and whi ch have not
been partially neutralized, reveals that the partially neutralized filns

di ssolve nore rapidly in a buffer systemat their specific pH for

di ssolution than the non-neutralized filnms. However, a neutralization
necessary to raise pH abolished the ic necessary resistance to gastric

juice of t ar maceut i cal ositian, i h » | yner
[0062] I n a;bﬁrggperre ! 3%5%%&@@%” Hﬁ@at(ﬁgt'ﬂ?éa(ccroéqﬁ Qﬁg{hé gér@?'g&g e used
for Iboth tﬁ@am&ﬂrcda?d htahlﬁglme’rG carBbm agpmg br naorgmnmadlmattl:n? aaltsﬁjhatwlf .
copol yners are used faor the inner c at.in e parti.a utralize
The ani oni & TB‘“{rﬁ%PE?%thaﬂdaacr@ntsoﬁ%tr FRiera gyngﬁyiai%' ?E qisligre tglpsr ferably 40
to 95, in particular 60 to 40, % by weight free-radical polymnerized Cl- to

Ca-al kyl esters of acrylic or of nethacrylic acid and 75 to 5, preferably
60 to 5, if00opdfti cullais Abtheo pﬁeﬁerr@ﬁ bWW@eg@ermﬁtk@%rwsdsdeddmh% havi ng

by ot gnt - 99LBnabEne Bl SHEiH R e B M AR RORIRIG GRS, cdi ng

to an i rrpasmcmaﬂ(t agld, adlttariatdoih) oblid iaendeﬁa@aria abldpraopm taciels , glyfoolic sacl, |

anounts in_t region of 0.t exal f
further nofd Csa i AR5 PRaRgic \ﬁ%‘& 9‘80‘?{&8F§pnérrain§ac{$t8ﬂ'c éﬂg 'tﬁgd'%]gr(z%éxanpl e,
hydr oxyet hiesa@3i@c kyidat erimethprdenxy atiay| lmnmt a'rael,d t(bneiwncpd: eseidf . 4t is

preferred that no further oner.s ca |n nmeri.zation
are presenfn® thtrsgsaneic aci, @éﬂél t@é‘%@‘%ﬁ'& % ﬁj;c!’?‘(?nc{g acid
are in parhéigubBhaMBbRybropehbisEdid, deta- pﬁéﬁw;broa@ma@bwl alweic doid, Waprylic

nmet hacryl ate, nmethyl acrylate, eth | acrylate and butyl acrylate. 0065] A

(et h) acr yReiflecapsintmagid. HBYsHg agh! & Bhiteeg teripok e 33l RPN i ¢
aci d, W th,pred erangs |f§3§allmﬁt|§%‘éﬂbﬁbla‘?lyé}ﬁéﬂrreﬁ%Qh@@b%ﬂtlﬁ: i Férléd?plc

(et h) acry?ate copolyners are those conposed of 40 to 60% g
net hacr yl i acndmr@ta@aceoEmmnt@%qjyh@\éa@ CaBPRYlic ‘-‘Fﬁé‘ﬂ%@éW?é@@'Uﬁi cigete 0 40%

F%O\é\% %Bﬁ@%hc@%{& FeCedr Gt &n) sdit f%ré:éfjmxﬂréé o\‘- sé@oa'o'\:{ﬁaﬁd’ Res) .

Is a copolynmer of 50%Db g nmet hacryl ate
and 50% bysalkipgéferabiyt li&sowmlm &ear(ame fromed m%petqeaat by wewh merﬁ@r%fser@df ic

active ingjyegi [ Aditigstidaal fluid

can be sta[ e{dE t#é@éﬁk?%&%%k@b@@%%ﬁé% |t %@% sd?a ?:opol ymer of

50% by wei ghdtingt WijHe mwegtoat éommtltff&ﬁ)%]byplmeergm oﬁ@rgm wF iigorgenid. acids,

EUDRAGQ T(r a _di sper.si C () URRAG T(r)

L 100- 55. ??ﬂ'icﬁ'ﬁ('%f"a?‘ﬁ) ?SF‘[dS@?V"?%?]spggpé &%{oﬁﬁ%aﬁﬁgﬂ@g@eht |§r el dase in

i ntestinal caribbgy gesups, Mdr@pediculatlg atlipiaacié bucmha:amd et stsatteelr satsbe.qoH 5. 5.

[ 0069] Li kewi se sujt e are nlonlc (et e .CoR al rs conposed of

50 to, a0v6 b CHEAEHE WeHak Fofte ke niekaes BEboigBae B et nyi

met hacrylate (EUDRAG T(r) S type). The pH of the start of the specific

active ingredient release in intestinal juice or sinulated intestinal fluid

can be st afa88f o be R0theH preforref ObzOpSwinead Inmtenaltal)the iyneiteatopds phers are

those Consérswltoh%gpé?yméﬁc tnﬁ)atenal, or a water soluble polymer selected from the group
consisting of  hydroxypropyl cellulose, hydroxypropyl —methyicellulose,
poly(ethylenoxide)-graft-polyvinylalcohol, polyvinylpyrollidone (PVP), polyethylene

25 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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30% by wei ght nethyl nethacrylate, 50 to 70% by wei ght nethyl acrylate and
5 to 15% by weight nethacrylic acid (EUDRAG T(r) FS type). The pH at the
start of the specific active ingredient release in intestinal juice or
sinmulated intestinal fluid can 25 be stated to be pH 7.0. [0071] EUDRAG T
FS is a copolynmer of 25% by wei ght nethyl neth- acrylate, 65% by wei ght
nmet hyl acrylate and 10% by wei ght nethacrylic acid. EUDRAG T(r) FS 30 Dis

a di spersion, conpri si ng,, 30% wei ght EUDRAG T(r) FS. 0 Addi tionally
sui tabl e i BYYOR4HBP n@gthé'%ﬁ%@é%% p&‘ﬁ“%‘*t %&%é{ﬁb%w&ﬂ%ﬁ@ﬁhﬁ%ﬁ?ﬂa% aci d
and/ or acr yldcin=a6 (1 IPMZOASY BRliosy avebghtimenitdiy br 8ekgilaak.e and 0 to 40% by
wei ght ethyl acrylate and/or where appropriate 0O to 10% by wei ght further

nononers capable of vinylic copolynerization, 1Cwith the proviso that the

0 255 {anRAPT RSN  AROADLYIE AGERY Ehp, B

subsection IS no ate copo ris
parti cul ar tyatsigi isad|pertidigosusralizdd Bhionigo@oket)aundrte i copoimdiraakispn@pérti es,

for conpressing,pellets to tahlet 5 73] Addi t i-onal | itable ks a
copol yner 8%%@@% %‘?ny’%”%eéj %@L/So 8629\399#32 t}%’g@:“éfﬁb?‘%gﬁﬁ?@}]&% %rrgé):f:r ylic
aci di 5 thgrQ% byom@iﬁ]cmmlgyﬂ aa]g(r)%;ltcﬁvef’/apyl \Amgrttc(nmm)fal hylmingjml mamél "
acrylate apd . mor.e .t han to . i ght t thacryl at n ere
appropri at 83‘26@ aNANPE YOS YraTeiny %%ép)%ﬁﬂﬁg‘?@gg’ %Aﬁgﬁlg?oo%v’?ﬁgltﬁ%

copol yner i gaithipad aNlﬁl!idegrbbﬁs BfORAUtialigas b hn bikalin®agerer s add up to 100% by
wei ght, with the proviso that the glass transition tenperature of the

copol yner according to | SO 11357-2, subsection 3.3.3 (mdpoint tenperature

I, 9), is ﬁﬁ)ﬁgﬁ) 70C‘Fﬁé@ﬁm§#§ﬁg§ rﬁweognigmcspc#l%rﬂgri@rh%t@ﬁaﬁ f[éoﬁ*ﬂri@Hj ¥n stH. table,

because of *1 good propertres, r-conpressing pellets to
t abl et s.1¢[ 004 Ldhngaibeembnt framdide gappl gonsisting of polposteaciviatpardellclobar of

free- radical, pol ri.zed units of .30 20 .tp. 33 ref erabl t

particul ar ?WtB@e%%ﬁ't? ﬁ?ﬁj%wi1%86‘;36V\B%&ﬁ%t%{%ﬁg?(wrf)@ﬁaée %(l)creﬂlélg%l ic
aci d, vv:thFnﬂh@fa@i,aﬂ@ﬁiypropyehwng'ubsacjcﬁtatésnﬂzixfme (iﬁPF’IfCEASb)IquItlIGSebo 28,
particul ar pr ef er 1 o 25% by wei ght methyl acrylate, 20 to 40,

pr ef er abl ya%@a}eotn ,ﬂ't éﬂ%@h?%"?y preferably 18 to 22% by wei ght et hyl
acrylate, and nore than 10 to 30, preferably 15 to 25, particularly
preferably 18 to 22% by wei ght butyl methacryl ate, where the nononer
conposi ti 0fod48] chosdn & duthtert prefesregl @sdbotimeersi thie canioroeiyanerice material

15 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 anionic group, wherein the outer coating is less neutralized than the

inner coating or not at all neutralized.

20 [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 C4- 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,

3%
w

wherein the inner coating is further comprising carboxylic acids or inorganic acids,

the salts thereof or mixtures thereof.
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of the copolyner is from55 to 70C, preferably 59 to 66, particularly
preferably 60 to 65C. [0075]d ass transition tenperature neans in this
connection in particular 5 the m dpoint tenperature Tn, Q according to | SO
11357-2, subsection 3.3.3. Measurenent takes place w thout added

pl asticizer, with residual nononer contents (REMO of |ess than 100 ppm
with a heating rate of 100 mn and under a nitrogen atnosphere. [0076] The

AL e R D T

acryl at e aadntait ¥lto et besieyédleoi8) mbst prafiegssy thoaﬂmtghtrsy polgneatveidhabove.

[ 0077] However, it _i ssible, without this necessarjly |eading. an

i mpai r nent 98- Pﬁ%fe@)égﬁ}q @??tﬁf‘oti?é‘f”??'é € g §H§?}Fe QH}&']r?PEt"?%'st ﬂ%%’ﬁ?%ge from
0 to 10, eg@:10lpkPerbid By-70& BhBO®Y Weaighthetrymananer s capabl e of vinylic

copol ynerization 15 additionally to be present, such as, for exanple,

nmet hyl nmethacrylate, butyl acrylate, hydroxyethyl nethacryl ate,

vi nyl pyrroli done i onic acid, styrene, vinyl alcohol, vinyl acetate
and/ or der :F\t/'é%e\rlgsm\ﬁtqr%%ggts. Preparation of the anionic (nmeth)acrylate

copol ynmers [0078] The anionic (nmeth)acrylate copolyners can be prepared in a

manner 20 known per se by free-radical polynerization of the nononers (see,
for exanpl &045P 0 70 EPiesd ddnheBresertonvenidrniy alspheolyep Iy fepadbe or di ng
to the i nventiion CARNPSoRARBNEHobdbcioRRBRbrikAGWN per se by free-radi cal
emul si on polynerization In aqueous phase in the presence of, preferably,
ani oni ¢ emahsinfigre cgatingofoceiednbeiwery a tvorgcoviedingl @sphammagetiicatiE-actige 135
073. 2" [0%7%&]}@&&%%}1 YIVEF offtBhc RSathierar ed by conventional processes of
free- radi CH pol yrmeri 73T oR Cont Thudusl y or discontinuously (batch

pr ocesses) viherdihsaigrieseamoeatiod compesasaal pelginefio mteripl isalietiedtftons thergfoumher e
appropri at epnsistiyg cftamranioroc pdiyoetic hedenad loe e wWader seditdd beviradipblytred, i n

sol uti on, khebsadaipdhysranitied fuptheocorprisesmilledst a. waldreschde mgeganid sdul ar

wei ght Mv (uidithd bravisertbgiecarbaiaesrame Hichoneteargpd exddyderbasuri ng t he sol ution
Vi scosi ty) wheyeib&afdosutex avgiing dompirises raangeodic poly8{2:ridBatedal w0 i0iess
(g/nmol). Emul sjaon pol rizatign in aguequs.phase .in the presence of

wat er - sot°uBf BOS ‘?{iaﬁli”ﬁ”ﬁ? & Ea'f B}ee'?“é%%r?ﬁﬁ%ffﬁ“ﬁr £92W89ul sifiers is 5
preferred. [0080]1n the case of bulk polynerization, the copolyner can be
obtained in solid formby crushing, extrusion, granulation or hot cut.

[ 0081] The (oa6ah) acr yhatasecdpueyaringstharmlyberid matkriah framnaguesus keebilienper se
by free-radical_ bul ol yti bead. or j i Zati y nmust
o0 before pPBcaz%ps%rﬂﬁ&oetﬁebrpﬁjﬁmh? OS%ﬁﬂ'ng%'rep‘l}é%?}eS%s?} ?gwg"ﬁ‘é"é‘ g% gﬁlgmlgﬂgenti on
by sui t abl enggerialaif thgy indeycowginglis prapayedigpspa bigbss p.comtpiasedciarthe akkitiph ace by

si npl e crushi,ng of extrude nd cool ed |l ets, or hot cut.. [0082]T use of
powder s mﬁrgﬁgﬁﬁ%%%{aéﬂﬁg‘ @5&@@‘%‘?”%8%”3{3 gg‘ftn?gu%irtc:ﬂatg}ghla r%o&%\%]de.?rg or

|'i qui ds. ,.Subsabl 6f mppaim] thegdlynesriconatdiai figm poludens oadiepdraiont baseddnt o t he
skilled person, e.g. air jet mlls, Fi nrgﬁd di.s m'LI.s conpartment mills.
It is possPHaIGEE! Entéptﬁ?o%gr%‘f T neuiralialige Oéﬁﬁ?(ﬂ?qt'g?eors BRATRGN STEPs. A
sui tabl e myicH e polydusic hateribiadfaiee MrantddtingSs pepafddis xepLempaedapposed
jet mll (Multi No. 4200) operated with a gauge pressure of about 6 bar.
Partial nedq 80HHQq profispersion from which the polymeric material of the outer coating is

prepared.

25 [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



25 [0083] Bases suitable for the purposes of the invention are those
expressly nentioned in EP O 088 951 A2 or WO 2004/ 096185 or derivable
therefrom The follow ng are excluded in particul ar: sodi um hydroxi de

sol ution, potassium hydroxi de solution (KOH), anmoni um hydroxi de or organic
bases such as, for exanple, triethanol am ne, sodi um carbonate, potassium
carbonat e, sodi um 2E bi carbonate, trisodi um phosphate, trisodiumcitrate or

ammoni a or physi.ol ogically tolerate i nes, such tri 0 ] or
tris(hydr oQ&rﬁ‘?‘H?lrﬂ PRBAEREHE. tﬁe[pg-bgaq%\gép{tﬁlgp O§3&P§H'§r¥ﬂ ti\‘éﬁ%%eor gani ¢
bases are bggting iambineaL il olils tthetierie nogutyiwhighecamniod ateakyisidria thédplicst ment
of the degree, of par‘gi al neutraljzation.by m xtures [fOOSSJ M x@ures may al so
result in PRRURS; b8 didereaRe é@é’é’fiph%ﬁ%éoﬁﬁ?'ﬁé’f rPN 198" FENH e MEhr ti al
neutral i zathhg id haRieRs ShATiIESH. enbodi nent of the invention for the inner

coating it is nmade use of m xtures of anionic (neth)acrylate copol yners
differing in the degree of partial neutralization, consisting of

free-radic | yner,i zed yni.ts of 0 % _hy i .Cl- - I
estors of T & ouh 5% e eatia s ueailytln B S g ety
(et h) acr ytat ee monshiemieashead. iy tréds cass drei anigmioyplynwdrdorine idnerocc@lifgas t he

cont ai ned anj oni c _groups,, as cal cul ated average for, fhe m xt ar

neutral i zeagtﬁif‘eg 6@%% ¢(of9a sg?lﬁﬁ M1 9Yr di%?é?ﬁ%?ré Wgerr%rkr{h% g%&gﬁl 8?

(met h) acr yhaiitealic ey Gerthahadibnit Sgroaps partigledr gomeaiodatd zleel sohdionoonsi sts of
free-radical polynerized upnits of 25 to 95% by weight Cl- to C4-al kyl
esters of HBPFISIE M ‘%Bﬁé’&@lcpet'%'?(ﬂnaéjr?d 5 to 75% by wei ght

(meth)acryl ate nmononmers 15 having an anionic group with a partially
neutralized (neth)acryl ate copol yner of the sane nononer conposition within
t he stated/apd@pt it atli w@refamge thas on tdest of Bnicpi@ESlyeric matari@hthei diderenes oni ¢
groups, as.calcul ated average far th 1 re ral i m xture
can be preﬁ’a dnqtﬁ;a‘ﬁé%téorpppggggmgtgréy{?sng'e@epgmﬁg%ﬁ%fg%tlﬁ sé'ﬁ]gfeﬁ? ghtf%gi ned
from a di spedtsigos afleastBmpéicahiage nmirits aprieferdbly anileadt ¢ O partdntagaeoinitat e
copolyner, e.g. b ra [yi or freeze drying, into a dispersion of an
ani oni ¢ (nﬁf‘ﬂ%‘a@éf §ﬁ%¥%ﬁ%ﬂ%¥%}%@@%ﬁ”&%%§” bt been partially neutralized.
M xtures [0086] The (neth)acryl ate copol yner which has been partially

neutralized according to the invention is further suitable for mxing with
ot her phar [@56Nt i callt ys furtHer zwdfecregolhpinding degrasr gbmevivalizstion yof tangonic

properties thereqf, This | S 0, I, Quratd e
skilled lﬁe%ogﬁsvaietﬂeé’ }eﬁs O?ﬁ'ééezspggl I ggﬁﬁ%‘)gn%]fcth [?rlegegé]élgl%gaseét%p;a%\éﬁﬁtg The

i nventi on acther grefgiryd behmised gencant pavani falthgr preterreal atzedst(2reetcpatayd at e
copol yrer, chEra?t eezd'[ ed inthat it is present in a mxture with copol yners
of methyl MEShBESTSIS and/or ethyl acrylate and where appropriate 30 |ess
t han 5% by wei ght methacrylic acid, copolynmers of nethyl nethacrylate,

butyl nethacrylate and di nmet hyl et hyl nethacrylate, copolyners of nethyl

net hacryl af@57¢t hy| Futher ateferaediin ¢dseedf IgLeprtosd uiansHyy | disast Hars theathe,

copol yners I r : JAVA yErel i dones
(PP "por yabad Y ol 3F gkpBlsfrd Fomhitgh (REHGT cRa RO DAGE B

copol ymers ldasoD15 pidamjts, mber plefare at lsastet.D\dd ks funtwnypréfeyed 4 deast e

Boetat o vi 1 B PO SEndod O REeB AR sBlo e R iR rel !

crotoni c adadt 9:51pld e yern fUMAG: pilkferrddodt leestal.Q rpH WAE), masd Ipyefehrgd ehe

gl ycol s hayin | ecul.a i ght ove 1000 (g/.nol ), .. chitosan :

crossl i nkexeaéﬁﬁﬁdj:ﬁ) HW%'S@?Y‘FWEBF ‘3&"9'&8 rogﬂ]ecéog‘étfotﬁ‘, gréjﬁsqﬁés'%rf g?'ﬁ'avt%?h and/ or
a pectin. Kt bitepedBingnsplep@®d The non-neutralized or the partially
neutralized (neth)acrylate copol yner nmay be for exanple in the formof an
aqueous dispersion with a solids content of from 10 to 50 percent.

[ 0088] The -peutrali r. t i al I els
copol ynetr’ Z@(&Z{ge i na%)rlﬁée?g%l ’an(S:E g%Bf‘é(éle sbjtga)rég@gpég g%%‘gérjrs@ﬂ?wﬁ%% g%n

obt ai ned f pbthempHlivaipertsihoeerf e shaivpl @ dispespormfrodr whinl theDinppecaatiogds par t i al
neutralization
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[ 0089] The enul sion polyner is preferably produced and used in the formof a
10 to 50 percent by weight, in particular 20 to 40% aqueous dispersion. A
solids 20 content of 30% by weight is preferred as commercial form Partial
neutralization of the nethacrylic acid units can be di spensed with for
processing; it is, however, possible, for exanple to an extent of up to 5
or 10 nol% if a stabilization or thickening of the coating agent

di spersion is desirable. The i ght - average.size (radi f ex
par (1 ci o PEPRGERATY D61t pDgrHme Y Erarait FEs Mg oot PRy
ensuring ainthés ¢arsget of 2el4opH LARE nmPa. s which is favourable for processing

techni ques. The particle size can be determ ned by |aser diffraction, e.g.
using the Mastersizer 2000 (from Malvern). [0090]Wth higher degrees of

neutralizat] e.g. 9 opp| | i ' [
possi bl e tédogghvert Ptr%%r%:bg)bg[%rrrmé‘l?té? r??@bge g?%tg%ﬁpvwés{ %t éeé@%tggg& nf‘ rtlll‘%r der to
prepare a gaupt iconsisting hef agdorigropgpakeiutese,i hydoxpoopdl InyetBylneltéassary f or

h i di . ial.l ,8ed i oni
copotyrer Ry RerskieBtRb QYo @hnd)y BRYIMValEthe ReLpSCoonklfvet 201 C o
from1l to 4QeIbyPERE) ghd/or potyvingt efcobold Futher poefeired, tHeeapianici pdlyyede

conpletely neutralized, by,adding a basic .substance accordi to,t

i nventi on B\f§{iahds ﬁeﬁqm%iérﬁﬁ] & 1P |cPnsiging & pﬁ?}/&éﬁ?%’y‘%g&e%ﬁ%@g% powder
of the copgéstarr phitaiab] golwmyh deasge hashalkies atlydrbegnomd dedtrdiueiinigse t s
preparation for the purpose o%/ Q/F)arti al) neutraliz tilg[? sgsihaﬁ |t he powder
i s al r eadyPhthalais. thydreypropelimetiviceliyops pgaare S%%&‘ag%( MGaSsdiellviPes i s

nor mal |y, ,ahemsictrin®ilgate lof sth&llacRnge from 4 to about 8. It is al so possible
in this connection for batches of conpletely or partially neutralized

di spersions to be m xed for exanple with non-neutralized di spersions and

further is gcessed, Ln the nner. descr i . yse the r or
coati ngs O{(%I’sﬁf tial qul ¥ PQB?HE‘EYWN&H@ rtgﬁpgl%y "%OorS%ri"geS%g 'goﬁ%&;@&[fﬁ)&f%] The
di sper si onakal nedtsI0s4Qreapthadmidle meeal Saltapntindrégn osaltf selebke ohetaddsaits. As nanner
known per se and be provjded in the formof. a redi spersible er (see,
for exanpl &et@?% tge ?8'2'\6@6?@ ﬂ?'t%’?‘ﬁﬁ??%@epw&%e@g@g 416 ﬁqﬂerggggg?rwnﬁlg or
coagul ati oga@pd mawRAEHNBudr dremeat Be inBrganicesdir Kdledtéd frosutda@iieent
granul ation (see, for exa

< r exanple, EP-A 0 683 028). [0093] Copol yner di spersions
of spray=dfii@ifiepbrerpideziod i@homt%éﬂ“ir%tﬁewggé’ ﬂh%?’sb?fggﬁ’g%h‘?’ﬁ'?agn
i ncreased ghedk@t RPUL) NG, KIhNaFi gFadvant ageous in particular for spray
application. This advantage is strongly 2E evident in particular when the
copol ymer present in the dispersion is partially neutralized to the extent

of 2 to 10, f er ahl 07 | % (based on .the aci.dic aro ent in
t he copol y#%? An H%l%gﬁ“%h%néﬂe%[}ﬁdoe%n\%gglﬂ?e@ftetbgbefny}ondg&sogﬁpen@%aagé%?munt of
0.1to 2% eamﬁg@,@mn tK0 Ghinem doaunyy lis subphialhe riestrpliedi anibaic| ynqihetetated as
enul sifier. e of the partially neutralized (,nettb)étcr%gf%)g co&]otl mer s
[0094] The FaPRIYEPT W%ﬂmgaﬂf.ﬂfsda inRlpRIEmeTRAcY S Sl 218 Bop VYRR AR be
used as £o@d idl;gellggeégterfsobf BBt vresf arAtadgict atidaamha M@CAE% i inaleightm

which, in the USP 28 rel ease test after 2 hours at pH 1. %%and a Eubaiequent
change in {methirmylate moreMetsaymIAn aMRNIgIERYP. Yheseip ilvia S0y PEie@RY el ease,
rel eases 9 pr&f ! A% bnitNfoaeN bl Redirazetviey bAgniedhent in
not nore t%ﬁﬁt go&;’a%?gfdértgéblcshtnot rr%@g an %% further \p;[rﬁyeferred not nore
than 50% i Ag@Rirti cul ar not nore than 25% of the tine which el apses therefor
wi th a conparabl e pharmaceuti cal having an outer enteric coating but

wi thout the inner coating of or partial neutralized (neth)acrylate is

copol yner . dd¥395] | T plithephard1peesttdd; ahe fanlamid pblymedio miitadalt confrsedriment i on
rel eases in the USP 28 rel ease test after 2 hours at pH.1.2 and a,.
subsequetit naWgECPFINGHE AHATYHC {rgeth r}gplteoqoqoﬁ@ﬁ%rt%nglsg@g 8&&??/@3‘?'?1@ edi ent

rel ease, e gyniilzed Gmitd QY028r td 5% 19 weltpt &t ity €, Lamg eBicedlof iadrylit @ fxanpl e,
further 258 mn, a conpar abl har maceuti cal form according to the

: e
i nventi on maitAGdis agl anst & &SRl WeliMmetnacryate MowrasrstYIRg AB), not
nore than for exanple 35 min (14%of the tine) or not nore than for exanple
15 min (6%of the tine) therefor. [0096]If the pharnmaceutical form not
according to the invention releases in the USA 28 rel ease test after 2
hours at pH 1.2 and a subsequent change in the
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20 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 exanple, further 250 mn, a
conpar abl e pharmaceutical form according to the invention requires not nore
than for exanple 80 mn (32%of the tinme), not nore than fpr exanple 50 mn
(20% of the tine) or not nore than for exanple 30 mn (12%of the tine) to
rel ease at | east 30% of the active ingredient. [0097] The USA 28 rel ease

test, in particular by USA 28 <711> paddl.e netho T I S

suf fi ci ent #YOREIS Y SN th, gUiek Cpptly 'Bé?%soﬁ?”qraﬁl'ﬁ%@g%@e%ﬁeﬁc‘é%’“rt‘éest
procedure psnASt BPht@ysizedl. The vessel s of the rel ease apparatus are each
charged with 900 m of 0.1MHC (pH 1.2) and the tenperature of the

wat erbath is adjusted to 37 0.5C. 2. The paddle stirrer is switched on
with a rotat, r at r t.ahl; . ce LE ofi~pell ets
cont ai ni ng@szfc:rrpar E’B&fgr%gyan@?n?“tg? aégttﬁ\gléﬁb%g?% :ngn{:é@gﬁblétngﬂfgent@?% put
into each (esthpicryddtetdopolgpieacansistingCifeeet mdicakeolymbrted Waiseofdeor®S%ai r

bubbl es on_t he. pelle r taplet s e. ALt er HRe bl ets

or pellef sb%lPNg'g?]g%V&def'?w?%grsag%&ﬁgn%f %fuTeTgﬁwgléagﬁoar{r]ﬂZ? tgkgs{(’ ph)gt e

buf fer sol weighn (miett)agilatalnuasonedrs pirbvinds ;an5 abionk. §roup, Ovimrei. e ogter

Determ nati on. of the percentage of .active..ingredient r as a function
of time, dERREIS SBHQP%"Z%??%@‘FH@?%&O@H?Q grerfﬁ.a%ﬁb nsﬁ%&% (atry 20at 271 nm
in the case of theophylline, or 247nmin the case of prednisolone, in the

circulating nmethod. Pharmaceutical form[0099]1n a preferred enbodi ment of
t he i nvent J0898h phafwibeupicfaired epph ithe nnec enprthe iontpr£ogtine CABRIMY t@an

active phaggacg i cal, i.ngs edient ] Sg i2n |y ting of
2 par t1 ol 1 10nEORPART Zed® (ol ISiacr SRR b syt o CRERE, WEBH: S, 01
( et h) ace yPatferablyp theyrationtiiethedrs theohnart aral thenmden edatingds $0:90de$£0:10,

neutralized. .[ 00100 e, phar maceut.i r y preferably conprise a

pol yner coaﬁ%f%{beoég&wg%7‘ﬁ1§%%%e'$@ﬁ?h1 é@yrﬁén:gent in combination with 0 to
70% by wei ght of a plasticizer. The pharmaceutical form may further
preferably conprise a polynmer coating with an organic acid such as citric
aci d (pr ef Moglelof op@ratiorsof thepipveatight ) and NaOH as neutralizing agent in
conbination with 5 to 25% by wei ght of a plasticizer or a m xture of Na
citrate and citric acid (preferably 10 to 30 % by weight) in conbination

with 5 to Zaopy weidifbbRf afioRicagly@erefor thbOBAS kb ehe asutes poatigntpr

phar maceutical” formmay be for exanple in the formof a tiparticul ate
phar naceut P¥MPIEGenanssIq (é"l‘etﬁ)@ﬁfyé"i‘tﬁicﬁBO'ﬁ’ﬁ'Sl"%tpg‘,'onr'ﬁ%ec@F&ELQ, Cd(%& 85 %es,

sachets, et erv@sGRBRABPI®L SEODRARAPPS | 60158DEBDRAGIEP & oPEDDRRGITOY
produci ng a pharmaceutical formh [00102] The invention furfher relates to a

process foFSpiigucarfg knaen phgr ¢REEOE i WRICHT 8Fem Spbee dingtedinghduicgvBhti on in
a manner ﬁgﬂg\%a%%miéﬁ B @MY LR ahbYmEHSBIRbINDBEAEE S 6AS o SYielbilas

di rect conpression, conpressi ry, wet or sintered granules, extrusion
and subseqdepgndinguneli ntheofdontemst obrarderic goeauPsat then agionds r @egth)semlaei ng or
by bi ndi ng_po 0 | [ : [ iQgh Rk eRtinfck B beads
or neutral C@%%E%né%p%%?tﬁg%% 89936?&9 F‘%gpﬁ%!% i@ﬂt"-‘%@ﬁgf‘nﬁr{a epa_r_ti cl es
and by appjuidengr inheimptitgartestivat fluig. Depandipg @p the qasbdgeerolypeythel apegifigced bed

granul ati OBH v%rll?eds oF id%golagionr,molrtthg %H \i/an%saFo? tr@%é@f?ceé{gt%?ldisfsg’fuﬂgn, 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

25 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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[00103] The invention is suitable in particular for producing

mul tiparticul ate 5 pharmaceutical fornms, because the copol yner according to
the invention w thstands the high pressures in the conpression of the
pellets with the filler. [00104] The production of nultiparticulate
pharmaceutical forns by conpression of a pharmaceutically usual binder with
active ingredient-containing particles is described in detail for exanple

Becker! et _al/. (1996 " ressi of ) i C- e 2] |

di si nt egr af9$18S ¢ rﬂ)l"@%@v?g%ﬁ@ﬁﬁ%tofgheaf)o@ %ﬁ?ﬁrﬁawal(tﬁq %ﬁo‘g% rrsg%tgﬁagﬁlngé%ﬁ@? pp.

éS- 23, dandpéélgm\ébdalﬁéﬁikﬁ%éis a_bﬁ@&@&}ﬁ&g@w@ésggwmremﬁ ?em:sadi forribe pattiabt s can
e produce a ing active ingredi ent nea yering process.
For this pﬂ‘?‘ﬁ@ég&i{ﬁr enPHB?@disé‘ﬂ?tainge%o% erﬁsz}za@agg%(hgr PR ¢ her

exci pi ent sh{drkig8of oRBARS baswB&UEH 85, fapeXAppleafiethahakinice.zer ) and di ssol ved

or suspended in a binder. The liquid can be applied by neans of a fluidized

bed process to placebo pellets or other suitable carrier materials, with

evaporatio f.the | ve r endi e i t i i onal
Sournal of oA mcenci e of TREAT Aol e sth B8 eyt SEh | oF2
fol | oned byaae Hesri pgrtiatie peutfilized doi exampigrigdineats obNabél, samgl wisidh ihave

plurality of, |ayers.. ] 00106].S0 active Jngredent . tyi icylic
acid, are B%tntﬁfé%b?%rlt'?ﬁfy 59%%"&8 ’erelvﬁaltshtgatf {(E]gn‘? #n&&cﬁ?u\}gah?%dgﬁe i éé"ﬁ?&!éé ystal s
and can bemerkayi@y ih @ blffe dyatam ianstetasheadficaph ifuedissguali #vain-tbemtoat ni ng
pel lets. [00107]Fil m coatings on actjve ingredient-containipng pellets are
normal |y aB%LI‘tfaé'%eqj ﬁ‘mf‘?' |‘d‘i‘"2\ged’ Béﬁ”&ﬁk@?’ﬁﬂ%&??sﬁr@rﬁ?ﬁ?i%ﬂ a@&lgﬁﬁge’c Care
menti oned hécdsBhs rasiBldneato gastriCilice dfanepharmedceuticdlmahipysitioed Wi t h

pl asticizers and rel ease agents by a suitable process. It is possible in

this case for t.hzyfilmf?rtrrersoﬁo be in the formof a solution or

suspensi onAMAMNC EREHYPEYICCOPYYREE i | m for mation may |i kewi se be di ssol ved
or suspended. Organic or aqueous solvents or dispersants can be used. It is
addi ti onal Jopéppssi blie 4 prefereds tembiddimentsationist @héth jazeylath ecapolypersicos (f or

exanpl e: Tweep, 8 r.other suitable enulsifiers.or ilize

[)60%)8] ExaH%‘?CE@rgPﬁ}tQF@é‘geé ueth?é”'}ﬂ&oaﬁ"yglcéfr%'o%rﬂ%%'@%@%é (%)?Olc}/t %r (3

slui tabl e fatd Wisagl d:rdﬂTd vmdr?/esmlir@i ltheya alderbmaihllweaemﬁnxai.cThciExm'l ies of
asticizers are propyl ene col , al at es, t ne gl.yco

gebacate@ gretia @@E%Gpgﬂg]egtc%g}prlgﬁgggigﬂg Sp%#ﬁ%@dtoﬁfﬁggqt@@ g?ur e.

[ 00109] Accgy 4b,n% Bypwkit ldeaaticaNpdifaeszddsCl-oeat cdlkpedsiereof teeyliaatriol e

i ngredi ent-containing core_and the intestine-soluble co Oéqlgfhi) | ayer (outer

2C coat i nginedipariigeacictand 7 ae 5%@63%)@0665’3%@”8?“'?%@@ )| Y&E@Fs (e.qg.

HPMC, HPC ﬁg?tmét%%bﬂérﬁe@q{ﬁir@%%maﬁﬁﬁ}olﬂf., for exanple, talc or other

suitable p tical substances. It is |likew se possible to use
conbi nations of filmformers and talc or simlar substances.

00110] M r for producing tablets fromcoated particl re prepared b
[25 i x% ngxiqtbggzel | et ev\P?OrPIO anamegﬁés)riw%ngn%E/r aa‘élglfpeﬁflf ??85% %yn\g%gg{s?ar y Y
addi ng di;sHawegeR: ii9atder PEaXitIagn sdbBbANERRo@Ntisi leatieg &s sar ynpeddiany or

| ubricants. The m xi ng can take place in suitable. nachi nes. 8 S itfabl e
mi xers ar eal¢/gden pEihgiasgentp! P&%ﬁ%@%sf% Iupgyrdg iy e rega of 393.0’ or

pl oughshar gyghxer s 14 3Pegi by weHeNs® fathad@hdriopieref chpeblexei piigmits to
the coated particles may be necessar)( to achieve suitable s

ort
di si nt egr acPRMYMEREAION) $UGhsas dy<iaMPlp hYeraNelYhgelieer ata e B)ﬁ%{f’é@t@ﬂrti cles

with the | ybrjgant g paoshd tighRAsRe RERN hoTBARESHERdMERE MBI GiTvinlis 5
surface toHE’«gar ender e%l hydr oplh(l‘))bi C %nd t hus for adhesion a?)tg be avo)?ded.
25 copolymerization are present.

[0064] Cs- to Cys-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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[00111] M xtures suitable for tableting normally conprise 3 to 15% by wei ght
of a disintegration aid, e.g. Kollidon CL and, for exanple, 0.1 to 1% by
wei ght of a lubricant and nould rel ease agent such as magnesi um st ear at e.
The bi nder content is determ ned by the required proportion of coated
particles. c¢ [00112] Exanpl es of typical binders are Cell actose |,

m crocrystalline cellulose, calci um phosphat es, Ludipress(r), lactose or

ot her suitghple sugars m sul qQr starc erivatiyes ubst ances
of '+ ow appll6al dendt ImSGyeeriferdphater fntha Sh ARG b PEHaTtBn af as
(di sintegr g@fyﬁaa@a ewit @%ﬁérbﬁé@@rﬁ{e@ﬂiéﬁﬂylm’add‘] cell ul ose derivatives, and
crosslinked polyvinyl pyrrolidone. Cellulose derivatives are |ikew se
suitable. The use of disintegration aids can be dispensed with through

sel ection sui t [ [ rel ease
agents ar eﬂ)frggghem u?ngds B%r%ﬂg@c %grb%ér&f%%l {3@%},%8@ 't%?ﬂtgge ?Bﬁp@%{ﬁc%s or
subst ances40retot i60fEedchy rwdidie Er(etﬂiadrymaiaunde ahar 66 hios 40U ptxysweﬁghtgmetra(hrl o

"ol chse agERIahieRe onb e nEhSish ablfatlE G BRATLIE SRR ¢

machi nes (Ee.190-35abped). press with external |ubrication), or suitable

formul ations. [00115]A flowinproving aid can be added where appropriate to
the mxture (e.g. colloidal silica derivatives, talc etc.). [00116]The

t abl eti ng ake Y 0 (56 8ethBGRERLEN GitOT
rotary tabﬁ}(’?ta {)r essgésﬁﬁl\?\np\t%m@cg% %géﬂgﬁ%k %ffcg:ﬁe}:tby%&ie r%ng ?tﬂomHYS to 40
kN, pref er atd pO¥O-bgOwipht fﬁe@wetcablbeamq)r'ﬁ’%etl ofafhebetas opfi thp expevific faciyst ens
for external | [ Lon.. i.al. veid die
filling by'nﬁjeea#gté(g%%g%) Eblré%%gﬁélg\_gaé ﬁ?élﬁ{[ﬁatw nt?ét%a fl% 09 b%kaﬁ%dp?q X

Furt her prpdés®es for producing the phar ITB.CEUtI cal form according to the

i nvention [00117] Application process takes place by spray application from
organic solution or preferably agueous di spersions by nelting or by direct

powder c ag)%k; ati OrEuﬂhﬁeﬁ@lCL Aloof L9 fcebower'afpse%eeya«ké@ﬂt Iyl hi s

case is th iform pore-free coatings resu 118] For prior art
appl i cat i oaciylate esle S50%edy W@tghémﬁbla@ryh@a&m EUP h, lOst0eBndd ds 2

Rot hgang, ; e l.schaf t
ot haang,  ADEREEER A RS Tl MoGeREEl YhnaheTiepl aasasaskicy
required tmseteme@rint aqheenrigreaenbnei}aafserm firiestiapjuicsaei smukated Intestisal fiuid

phar macopoei as. Q%F&% ,V%s are to be found in the customary textbooks,
for exanp 8an e st 1984): Lehrbuch der pharnazeuti schen

Technol ogi e; Verlag Chem e 20 Weinheim - Beerfield Beach/Florida - Basle. -
Sucker, H., Fuchs, P., Speiser, P.: Pharmazeutische Technol ogie, Georg

Thi eme’ Ver [09§95t ut t dakawise Sotigble espesionia (methiasndate qwoa/mfrwomﬁsefeze 642.

- Gennaro, bt Q) eS'G'tBaéo ChENF&Sh

Publ i shi ngOfégB O(E%t/%g’ryp‘évren mlrﬁ%uggry 19@ %gh 805 ’g §567 1
methacrylate (EUDR/-\GIT® S type). The pH of the start of the specmc actlve
ingredient release in intestinal juice or simulated intestinal fluid can be stated to be

20 pH7.0.

[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

2s be stated to be pH 7.0.
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- List, P. H (1982): Arzneifornmenlehre, Wssenschaftliche

Ver | agsgesel | schaft nbH, Stuttgart. 30 [00121] The present invention wll
be further explained in nore detail by the follow ng exanples, which are
understood not to limt the scope of the invention in any way. Exanples 5
1. General findings [00122]1n order to find a solution to the object of the
present invention the inventors found that for exanple a di spersi on of

Eud t 0D-5 10 t b t ad h

et ral i sclp7al o o RIBBARN Adh oot renEear Sa1apy ofoaRmenE! deeast i m
di ssol ved yeratd,a85%i by mél@t&naﬁhysah@ta@e bt €0% byc weight rrﬁ@tpemluwecﬁl I m
swelled and turned.to cle thin bhé\ Egpl c acid
coul d | eacFURRAGHORS ﬁQ:Df'FIarﬁ'W?r@O'lWﬁ@f's‘n%ﬁﬁéwwﬁﬁgt l%ﬂ rf or mance

i n subsequent phosphate buffer no difference as control film

[ 00123] Further exploration resulted in the present invention. According to
t he presenfodzzyent i oxdditiematip plitabid isencapolymeraonmglosédidf agi t (r) L 300-55 coat
on top of is the neutral i zed adi pi ¢ aci d-containing coat of solid dosage
forms, the out (o) ' . .coat containing adipic
acid in 0.1M r\@l %gv&etg %hn?eq é%l 2 é&?%ﬁdlgp&rklw&?dt he respective pellets
or tablets in pa{ BUT T &1 aln or exarrpleapHof 5.6, the buffer
solution wll @tdsz)se)ytmgm@mw herytai¢ end/oowhe@napproprizdet t he i nner coat. As
result the adi@toctGltiby-vosighitdunmihergnonumesrs copabl@ 0f cioviotopolys@rizatiorery f ast
and assum ngly could diffuse into the outer coat, therefore helping to

br eak downwitheh®ptotsothatthaglaseltlansition tenperbess of thheopolyger 2ccakdiingto al s

[ 00124] Pr edsth 9aBoNe, vasscpticreBasH & hstondraveai 66°Paisneth)dotytny, France.
Theophy! | i agpdIfbeisattiouliysuRBblBTBecsBEE 0Pt gombeldngatiomatbreske Phar m

Lact ose 25 p(dpaddsafdremplddepiy) pates tousbesed from Ellis & Everard, Essex,
UK. Sodi um car boxynet hyl ceI | ul ose (Ac-di-sol) was donated by FMC

International, Cork, Eire. Polyvinylpyrrohdone (PVP) was purchased from VWR
I nt er natj50y@ﬂ73§Lt d, %Hitﬁbnaﬂ!ﬁsuililmhf R tdpolyrherddbised Bbhm GhbH & Co. KG
Dar st adt, Ger many) . HPNC E5 (hydr oxyI propyl nethylcellul ose) was donated
by Col orcon In ord i d%ﬂ rox rocogl nmet hyl cel | ul ose
pht hal at e) was %f}?% édvef'g'g %ﬁ’ YEtI%% 8{3%1 * Ltd, Tokyo, Japan.
Triethyl citrat YIBUF @' L ancast er Synthesis, Lancashire,
UK. Al other Z(Eﬁ)gm?k%nghtmmwba@mﬂe fhom Sigma, St. Louis, MO, USA. = 3.
Preparati on of mpreetiah 901t636% iplveight lautdl raethbetymitd 80d 2bpAsasmbpribtelosage form
t abl et s gont ai i % g va&i§hivertiseHasdmssrs 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,,), is 55 to 70°C.

25 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

30 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

35 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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Predni sol one were used in the tests. The round tablets (representing the
core of the solid dosage form) with a dianeter of 8mm were prepared by wet
granul ati on. Each tabl et contains 5% by wei ght prednisolone (10 ng), 88.5 %
by wei ght |actose, 5 by weight PVP, 0.5 percent Ac-di-sol and 1 % by wei ght
magnesi um st earate. The obtained tablets are further coated by the
respective layers. [00126] Predni sol one pellets (0.71-1.0 nm were prepared

o cani Soi ofbreAGRTBY kel Gt oPae7Bce M sire S Ao u Mst¥e B 15 4

th
Coati ng foFO% ni sol one tablets and pellets [00127] Predni sol one tablets
and pellets were coated in fluid bed (Strea-1, Aeromatic). 4.1 Coating

formul atio 0128] Eudragi t..L 30D-5 Lth ganj [.d I i.ng: 20

[ 00129] Adi EQSOZEan ci PF%?%E?'H?” ?%@%%%%”%e’??, S Bhfs g@r%;d'@g@tﬁg@ﬁ&%gl ymer
wei ght), 5%d mhigpbiyit abinpatture TEG) dvaseithgno ptaQ net357e2, ghtbssetien d3.8S0l ved in
wat er, and_added into Eudragit(r) L300-55 dispersions. Th bov

di sper si onYEREFEMEHEN'2 %%t‘}ﬂ%‘?q é’@gﬁmf‘g aéjlqeg. %f,as ."%erorw'%. 66?]@?%9”?%%% and
t he di sper shewhtst(REMT) 6fesd ®an 190/ppi, avit. a h&3tirigatate dfardeq/min driieurpiet y mer

wei ght was honogenised in water 25 and added to above solution. The total
solid cont éittregeniH@osghiPng di spersi on was 10% 5ng/ cn? of pol ymer was
applied. [00130]Eudragit L100 with organic acid inner coating [00131] 10%

citric acid and 50% TEC (bot h based on pol yner weight) were dissolved in
wat er . Eudyeayief (r) LTH0copmsyntkrgpeiesthtly consatmessendbiit toaxcluavdlyrd 90r 8% i zed to

clear sol uti W, th, pH 6.2 or. 6.8 50% Tal 2d ' 5 was
honogeni Zed" gﬁ t%b@ﬁ’ %He§8g8ht§‘?d“%"cm%“§8%ﬂ?‘ﬁ‘zﬁc. aﬁiﬁ’e&? {or%% &gl\gfél’%m(}ltl)nt ent
of the coatiihtdarpeusi prthursyldieth tHenghgeRofdm@oity melicatexsalzppl | ed.

[ 00132] HPMC as coating: e [00133]10% by wei ght HPMC E5 solutions with or
w t hout 10% by weight Na citrate, 10%citric acid, 10% NaC were used. 1,

3, Smy/ chi[(%ﬁ?ol yggg?\)f%\z%er',rég@( B)‘;oQSi [egg\%ﬁ;rﬁtguﬁﬁéqjekéﬁa)rﬂy vy t608AT ol and

outer coating:“[00 se mer wei g was di'ssolved in
wat er, and irbpaiadelecf ithe essEutialayopdrtis, for3pmalEamadinp &t besangstonttioc! hased on

| aht h . ) q bl . o,
e toral e 4 e e BRI dulfor b B CARRRL of DRMEDR i REbS O
pol ymer wasdayiphalgdto [H20 paskHR- &kchc aat iforg exdnypleoxyghypyiethesnigtec diutl ose

Ot honal | waPEPESE, PRSI ShgEra. IO HERCREE dipMEat ¥83sbins, og

condi ti ons yinyl alcohol, vinyl acetate and/or derivatives thereof.
Preparation of the anionic (meth)acrylate copolymers

[0078] The anionic (meth)acrylate copolymers can be prepared in a manner
20 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.

25 [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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[ 00138] Tabl e 2 summari zes the coating conditions for prednisolone tablets
and table 3 sunmari zes the coating conditions for prednisol one pellets.
Table 2 shows the coating conditions for prednisolone tablets.

Fornmul ations Inlet tenmperature (C) CQutlet tenperature (C) Capacity of fan
At om zing pressure (bar) Flowrate (mM/mn) L 30D-55, organic acid inner
coat 40 30 15 0.2 0.5-1.5 L100/S100/FS i nner coat

emulsion. The average molecular weight Mw (weight average, determined for
example by measuring the solution viscosity) may be for example in the range
from 80 000 to 1 000 000 (g/mol). Emulsion polymerization in agueous phase in
the presence of water-soluble initiators and (preferably anionic) emulsifiers is

s preferred.

[0080] In the case of bulk polymerization, the copolymer can be obtained in

solid form by crushing, extrusion, granulation or hot cut.

[0081] The (meth)acrylate copolymers are obtained in a manner known per
se by free-radical bulk, solution, bead or emulsion polymerization. They must
10 before processing be brought to the particle size range of the invention by suitable
grinding, drying or spraying processes. This can take place by simple crushing of

extruded and cooled pellets or hot cut.

[0082] The use of powders may be advantageous especially on mixture with
other powders or liquids. Suitable apparatuses for producing powders are familiar
15 to the skilled person, e.g. air jet mills, pinned disc mills, compartment mills. 1t 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

20 [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

25 bicarbonate, trisodium phosphate, trisodium citrate or ammonia or physiologically

tolerated amines such as triethanolamine or tris(hydroxymethyl)aminomethane.
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40 30 15 0.2 1.5 HPMC E5 subcoating 40 30 15 0.2 1.5 L 30D-55 control

and

outer coating 40 30 15 0.2 2.0 HP-55 coating 45 35 15 0.2 2.0 5 Table 3
shows the coating conditions for prednisol one pellets.

w

10

15

20

30

[0084] Further suitable cationic, organic bases are basic amino acids

histidine, arginine and/or lysine.
Adjustment of the degree of partial neutralization by mixtures

[0085] Mixtures may also result in technical advantages in the adjustment of
the degree of partial neutralization. In a preferred embodiment of the invention for
the inner coating it is made use of mixtures of anionic (meth)acrylate copolymers
differing in the degree of partial neutralization, consisting of free-radical
polymerized units of 25 to 95% by weight Cy- to Cy-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% of the contained anionic groups, as calculated
average for the mixture, are neutralized by a base. It is possible for example to mix
an anionic (meth)acrylate copolymer which is not partially neutralized and consists
of free-radical polymerized units of 25 to 95% by weight C4- to Cy-alkyl esters of
acrylic or of methacrylic acid and 5 to 75% by weight (meth)acrylate monomers
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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Formul ations InletQutlet tenperature tenperature (C)(C) Capacity of fan
At om zi ngFl ow pressurerate (bar)(mM/mn) L 30D-55, organic acid inner
coating HPMC subcoating L 30D-55 control and outer coating 4030150.61.5
4535152. 01.5 4030150.62 5. Coating for theophylline pellets

[ 00139] Theophyl line pellets were coated in fluid bed (Huettlin Mycrol ab).
5.1 Coating formul ations [00140] Eudragit L 30D 55 vm'th 10%citri c acid

i nner coatin 00141 OfV cit ased i ht), 5%
triethyl ci megiaé;n;lq{gcgn : Iq}hy dB? %?% ;Py”?)% %Waﬁi er,
and added étrhypa&lyla%@inﬁ(franétﬁﬂa@n%ﬁmﬁaﬁﬂrmbm libecamme@ SPRTeHONS wer e

then neutralised to pH 5. |c using 1 M NaOH a t he di spersions turned to
cl ear sol umeg@rylgtgcyquapgwybéxg@@ptg,ngolyvmylpyrrohdones (PVP), poeyvmyl acohors

polyvinyl alcohol-polyethylene glycol graft copolymers (Koll|coat®), starch and its
s derivatives, polyvinyl acetate phthalate (PVAP, Coateric®), polyvinyl acetate
(PVAc, Kollicoat), vinyl acetate-vinylpyrrolidone copolymer (Kollidon® VAGB4), vinyl
acetate: crotonic acid 9:1 copolymer (VAC:CRA, Kollicoat® VAC), polyethylene
glycols having a molecular weight above 1000 (g/mol), chitosan, a crosslinked

and/or noncrosslinked polyacrylic acid, an Na alginate, and/or a pectin.
10 Dispersions

[0087] The non-neutralized or the partially neutralized (meth)acrylate
copolymer may be for example in the form of an aqueous dispersion with a solids

content of from 10 to 50 percent.

[0088] The non-neutralized or the partially neutralized (meth)acrylate
15 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
20 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,
2s 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).



pol ymer wei ght was honogeni sed in water and added to above sol ution. The
total solid content of the coating dispersion was 10% 5ng/cn2 of pol yner
was applied. [00142]Eudragit L 30D-55 control and outer coating:

[ 00143] 10% TEC (based on pol yner wei ght) was dissolved in water, and added
into Eudragit L 30 D-55 dispersion. 50%talc based on pol yner wei ght was
honogeni zed in water and added into above di spersion. The total solid

cont ent of e coati,ng .di spersi 9 / ol

appl i ed. [@gbgati ny/@b%ﬂgtﬁ?roﬁga%egg1%]%\?@8@593??9 %%D?QSR)V\A*ER /o éﬁ tric
aci d i nner caopitiengeutfdlizata] itk giosaible ternpevet treeco@dyrderthitd aGlispoloatlict
tenperature: 28-30 C, Exhaust air tenperature: 27-29 C, exhaust air

hum dity: %%8% mcro climate: 10 0.6 bar; airflow 20.0 nB8/h; atom zing
air pressure: 1.6-2.3 bar; spray rate: 2 2 g/n1'n. [ 00146] Eudragit L 30D 55
control and outer coating: [00147]Inlet air tenperature: 40.0-45.0 C
product t e[@@@ﬂ}at ur e:In 28de300 ErepaEs lrasttioni of the @pwnia eopelyn?e-ibip rormalhaust

atoni 2ing AeesSAYRlred §ide Crhift o ckopaunh B icoBiriiefbetyBedinie 1B T
_testsdf or Emdmag:opolycmrembﬁfmblegamp@rme ptérl'dcbglgdualbfmplra &mahggaierér@tlowef _

i ngredi ent ,ONe O, i ution
oot for cBaren o aprery ShehbERT et B S ErRGHs: ey Pp Ry

pr edni sol on@Jtmhzédmeﬁ]pdft;dMg Behasicesyietanoechacording ¢ tar mvenltmu‘suahsasng‘oBP

Met hod |1 paddl e rat us (Mode W5, Phar mat.est, .. Hai nbur Ger.many The
vol une of g é\i%ﬁ)ut [? 'ﬁé&PéS'é\lﬁéoé*HEP'% a QIVHEL LS 0890@7%1 il Vg]r% and a
paddl e &pegd;a@é h2@ diREUWaSece Hadey &dringd e pa@fmmﬁorofor mﬁeedmpfseé @hépantial)

t heophyl I i ne reI eased fromthe coated ta iﬂ s det err ned by

W spect r BpHERIBAIAE SO4Dabhe RAwdes s BF 'nge‘étfa’%‘? pepgier-

t heophyl | i pg, of'ﬂ%ssRﬁGﬁng@'nbrmglﬁbétﬁiv@ P, gP‘iH {I"@tréng‘@frgmm acasbut ar it ik;?eﬂscm ninto
0.1N HA, and su se%é?e]nt y into different pH of phosphate buffer. Exanple

1: Ef f ect sPegsikle finetistconbeeionofrf epdtehes @,f,scqn?pl%tﬁg( Phrartialy aperaligedig
rel ease fr 9%@%%%&@9 @V@ké‘rﬂblb%%%ﬂh@ut&f@é@@ﬁsp@m gns hoewer t he

ef fects of ferent adipic acid concentration in the inner coat (pH 5.6)
on the druprocessessia. theomanngrsdesgrbed nitht usender BiXtyi fag coatings or initially

predni sol o?gi&g%%ggb@n%?lgéngm a:,ﬁmfg‘sed i) control tablets containing

Eudragi t (r ubl e-coated tablets conprising 10
outer coating Eudragit(r) L 300-55, 5ng/crr2 , inner coating of Eudragit(r)

L 300-55, 5ng/cn2, 10, 15 and 20 % ht adi pi c aci.d, ectively, pH
5.6. The t KWl s merTé‘es‘ﬂ!Eﬁ)%’é'tOBd“@b%E§°sfeT 319 TBRie e B1aY (itbr TS died ng

subsequent |y, by RcPRASWA Pk séléanEHe Bﬂdv@eﬁ in HROfoRM e redfisp@rdisik @a%elerf at € was

strongly increased when using adi pic acid 15 concentration in the inner
coat of 106seelion exrnpiosdbyA Redbint26l offiainative BracsesesoAte Brez N y8sage

form havj ngoédiﬁat%ﬁ”%ngurs&ueeﬁz‘rﬂﬁ]'&ﬁ et WM C I dae Seiibie ARTH 1s8Bsddqudnbner

coating fdata not shown It was observed that the coating process
usi ng Eudragznﬂ(atlpnlisﬁﬁ@r%(aﬁmﬁ r’EEHAéb@B?t@Z@H 5.6 further conprising adipic
acid as the inner coat was easy, and the higher the adipic acid 20
concentration, the easier was the coating process. [00151] Furt her

experi ment gpoygy e carchRiyRert Wishrsidhe ferl | owp@iried or freeze-dried and
redispersed powders may exhibit an increased shear stability. This is
advantageous in particular for spray application. This advantage is strongly

25 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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predni sol one-containing tablets: i) control tablets containing Eudragit(r)
L 30D-55, 5ng/cn? ; fi) doubl e-coated tablets conprising outer coating
Eudragit(r) L 30D-55, 5ng/cnR, inner coating of Eudragit(r) L 300-55, 10,
15, 20 and 30% by weight citric 23 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 summari zes a conpari son of

different c¢jtric acid,.concentrati,ons,in the inner coat. The drug rel eases
from 10% bgjs\ﬁé‘lféh? p@%‘ﬂaﬁ&c"e&@rﬂ'zeagﬁ'ﬁf@aﬁr é?et@dzotpé)yrg?% were faster than from
10% adi pi ¢ acid double coated tablets (s. table 5). In pH 5.6 buffer, the
drug rel eageodi f f er efree paniiyl Geuttsljzed0aniBies (cidthacryiede dopolymer adeinolps wer e
very smal | . 0153].1 n buf fer havin H5.5 15%the citni id, forgul atio
Showed T astarT 8° aptie aike Lk BhkieT 65gnsie: & Phara et Gt T 7
6 c.) +S LQIH 28 felpade t68) aiter 2hm@uroat pH ¢.2Cand b subsequent change in the buffer
5 to the pH of the start of active ingredient release, releases 90%, preferably 95 or
100% of the contained active ingredient in not more than 80%, preferably not more
than 75%, further preferred not more than 50% in particular not more than 25% of
the time which elapses therefor with a comparable pharmaceutical having an outer
enteric coating but without the inner coating of or partial neutralized (meth)acrylate

10 copolymer.

[0095] 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
15 pharmaceutical form according to the invention requires not more than for 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
20 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

25 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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[0098] The typical test procedure is as follows:

1. The vessels of the release apparatus are each charged with 900 ml
of 0.1M-HCI (pH 1.2) and the temperature of the waterbath is adjusted
5 to 37 £ 0.5°C.

2. The paddle stirrer is switched on with a rotation rate of 50 rpm.

3. 1 tablet or a certain amount of pellets containing a comparable

10 amount of active ingredient as 1 tablet is put into each vessel of the
apparatus. Care is taken that there are no air bubbles on the pellet or
tablet surface.

4. After 120 min, tablets or pellets are removed from the acid, and put
15 into 900 mi phosphate buffer solution with pH values of pH 5.5; 5.6; 5.8;
6.0 0or7.0.

5. Determination of the percentage of active ingredient release as a
function of time, depending on the active ingredient, e.g. by photometry

20 at 271 nm in the case of theophylline, or 247nm in the case of
prednisolone, in the circulating method.

Pharmaceutical form

[0099] In a preferred embodiment of the invention a pharmaceutical form is
25 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
30 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

35 weight) in combination with 5 to 25% by weight of a plasticizer.
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[00101] The corresponding pharmaceutical form may be for example in the
form of a multiparticulate pharmaceutical form, pellet-containing tablets,

minitablets, capsules, sachets, effervescent tablets or reconstitutable powders.
Process for producing a pharmaceutical form

s [00102] The invention further relates to a process for producing the
pharmaceutical form according to the invention in a manner known per se by
pharmaceutically customary processes such as direct compression, compression
of dry, wet or sintered granules, extrusion and subsequent rounding off, wet or dry
granulation or direct pelleting or by binding powders (powder layering) onto active

¢ ingredient-free beads or neutral cores (nonpareilles) or active ingredient-
containing particles and by applying the polymer coating in a spray process or by

fluidized bed granulation.
Production of multiparticulate pharmaceutical forms

[00103] The invention is suitable in particular for producing multiparticulate
15 pharmaceutical forms, because the copolymer according to the invention

withstands the high pressures in the compression of the pellets with the filler.

[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

20 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
25 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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may be followed by a drying step. The active ingredient can be applied in a

plurality of layers.

[00106] Some active ingredients, e.g. acetylsalicylic acid, are commercially
available in the form of active ingredient crystals and can be employed in this form

s instead of active ingredient-containing pellets.

[00107] Film coatings on active ingredient-containing pellets are normally
applied in fluidized bed apparatuses. Formulation examples are mentioned in this
application. Film formers are normally mixed with plasticizers and release agents
by a suitable process. It is possible in this case for the film formers to be in the
10 form of a solution or suspension. The excipients for the film formation may likewise
be dissolved or suspended. Organic or aqueous solvents or dispersants can be
used. It is additionally possible to use stabilizers to stabilize the dispersion (for

example: Tween 80 or other suitable emulsifiers or stabilizers).

[00108] Examples of release agents are glycerol monostearate or other
15 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
2¢ 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

[N
wr

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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damage to the coated particles, e.g. ploughshare mixers. A specific sequence of
addition of the excipients to the coated particles may be necessary to achieve
suitable short disintegration times. It is possible by premixing with the coated
particles with the lubricant or mould release agent magnesium stearate for its
surface to be rendered hydrophobic and thus for adhesion to be avoided.

[00111] Mixtures suitable for tableting normally comprise 3 to 15% by weight
of a disintegration aid, e.g. Kollidon CL and, for example, 0.1 to 1% by weight of a
lubricant and mould release agent such as magnesium stearate. The binder

content is determined by the required proportion of coated particles.

[00112] Examples of typical binders are Cellactose®, microcrystalline
cellulose, calcium phosphates, Ludipress®, lactose or other suitable sugars,
calcium sulphates or starch derivatives. Substances of low apparent density are

preferred.

[00113] Typical disintegration aids (disintegrants) 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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[00116] The tableting can take place on conventional tablet presses,
eccentric or rotary tablet presses, with compressive forces in the range from 5 to
40 kN, preferably 10-20 kN. The tablet presses may be equipped with systems for
external lubrication. Special systems for die filling which avoid die filling by means

s of impeller paddles are employed where appropriate.

Further processes for producing the pharmaceutical form according to the

invention

[00117] Application process takes place by spray application from organic
solution or preferably aqueous dispersions by melting or by direct powder
10 application. The crucial factor for the implementation in this case is that uniform,

pore-free coatings result.

[00118] For prior art application processes see, for example, Bauer,
Lehmann, Osterwald, Rothgang, “Uberzogene Arzneiformen” Wissenschaftliche
Verlagsgesellschaft mbH, Stuttgart, Chapter 7, pp. 165-196

15 [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
20 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.

25 - 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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Exanple 2: Effects of different anounts of outer coat [00154]In this
experinment the effects of application of different anmounts of outer coating
on the dissolution was investigated. For this experinment the foll ow ng

pr edni sol one-contai ning tablets were used: i) control tablets containing
Eudragit(r) L 5 30D-55, 3, 4 and 5ng/cnR, respectively; ii) doubl e-coated
tablets conprising outer coating Eudragit(r) L 30D-55, 3, 4 and 5ng/cn2 ,

respectivel y: inner coating of Eudra 30D-55, 20 %b citri c
acid, pH 5/ @7 2the t ald1eekres ‘%Veél‘i'ﬁf‘ é% %réheé RBIARTLIR 'B‘Preo%tm?wn@ f or
h and subs egdRIHG dxaniblés, mh%pét@tlﬁ]dbta‘té&fn@ttﬂo%ﬁt thE QE35S b thewasensibewn that
the dissolution rate of an outer coating of 5 ng/cnR is (30%re| ease was

achi eved wetHhIMAY175 mn, 50% rel ease was achi eved within 180 mn) was

hi gher than that of 4 rrg/ch (30% release within 175 mn, 50% el ease

wi thin 220 eghmplegthi ch agai n was hi gher than that of 3ng/cnR outer coat
(30%rel ease within 340 mn), conpared to the controls (not having an inner
coating) s 4- @gnerm figdings coating: 50%rel ease was achi eved within 530 min;
4 nmg/cnR outer 15 coating: 50%rel ease within 415 mn; 3ng/cnR outer

coat i ng 5?901@?] eatsﬁnV@#réldléHl 10 fhéPa Rblutioh @@lll’f@bﬁlébtt bfeﬂheqoféwntgfﬁrﬁnmm&hke
carried out usin e foll ow ng i sol on ni ets i).control
tabl ets COMVQPYW%@UEQJP%MP'E %%%mtﬂg@cfg%@%s'%o kU W@ﬁ%ﬁé@r‘égco? ELY o]t 9vel y:
ii) doubl eps.%hfegy haRJHebaipfoRA | whitle walkdtRiutreRAld taggrEch aalild 6hande B0P- 55, 3,
4 and 5ng/cn , respectively; inner coating of Eudr L 30D-55, 10 %

by wei ght &@rppelutien and g sp gasttilye Q'W'V@Psv%fﬁt%[%ﬁ"gﬁ @aowpaée By¥elt i on of
0.1 N HG, frap I"%‘\% Wfﬁ%&%& Nl B o@@é?%w § maHf fishertd Re@ralizéd! e 5

shows the resu t he di ssolution of double coated tabl ets for 10%
adi pi ¢ aci ddipisr aoidagauth.leachyeu ompthesfilm in -051ig1HEL owhich Npakes the fim o078 Lo

. CNE 2 - B%mance in subsequent phosphate buffer no difference as control film.

[00123] Further exploration resulted in the present invention. According to
the present invention the application of a normal Eudragit® L 30D-55 coat on top of
15 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
20 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
25 (Pharmatose, 110um) 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 (R6hm GmbH & Co. KG, Darmstadt, Germany). HPMC E5
(hydroxylpropyl methylcellulose) was donated by Colorcon Inc., Dartford, UK. HP-
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55 (hydroxypropyl methylcellulose phthalate) was purchased from Shin-Etsu
Chemical 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 pellets

[00125] As solid dosage form tablets containing the active substance
Prednisolone were used in the tests. The round tablets (representing the core of
the solid dosage form) with a diameter of 8mm were prepared by wet granulation.
Each tablet contains 5% by weight prednisolone (10 mg), 88.5 % by weight
lactose, 5 by weight PVP, 0.5 percent Ac-di-sol and 1 % by weight magnesium

stearate. The obtained tablets are further coated by the respective layers.

[00126] Prednisolone pellets (0.71-1.0 mm) were prepared by extrusion and
spheronisation. Each pellet contains 35% by weight prednisolone, 40% by weight
lactose and 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/cm? of polymer was applied.
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[00130] Eudragit® L100 with organic acid inner coating

[00131] 10% citric acid and 50% TEC (both based on polymer weight) were
dissolved in water. Eudragit® L100 was dispersed in above solution, and
neutralized to clear solution with pH 6.2 or 6.8. 50% Talc based on polymer weight
was homogenized in water and added to above solution. The total solid content of

the coating dispersion was 10%. 5mg/cm? of polymer was applied.

[00132] HPMC as coating:

[00133] 10% by weight HPMC E5 solutions with or without 10% by weight Na
citrate, 10% citric acid, 10% NaCl were used. 1, 3, 5mg/cm? of polymer were

applied.

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

[00135] 10% TEC (based on polymer weight) was dissolved in water, and
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
(80:20). 5mg/cm? of polymer was applied.
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4.2 Coating conditions

[00138] Table 2 summarizes the coating conditions for prednisolone tablets

and table 3 summarizes the coating conditions for prednisolone pellets.

Table 2 shows the coating conditions for prednisolone tablets.

Inlet Qutlet . Atomizing Flow
Formulations temperature temperature C(a;\? ?aCrI]ty pressure rate
(°C) (°C) (bar) (ml/min)
L 3OD—-55, organic acid 40 30 15 0.2 0515
inner coat
L100/S100/FS inner 40 30 15 0.2 15
coat
HPMC E5 subcoating 40 30 15 0.2 1.5
L 30D-55 control and
outer coating 40 30 15 0.2 2.0
HP-55 coating 45 35 15 0.2 2.0
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the effects of the degree of neutralisation of the

Table 3 shows the coating conditions for prednisolone pellets.

Inlet Outlet Capacit Atomizing Flow
Formulations temperature temperature o?fan y pressure rate
(°C) (°C) (bar) (ml/min)
L 30[_3—55, organic acid 40 30 15 06 15
inner coating
HPMC subcoating 45 35 15 2.0 1.5
L 30D-55 control and 40 30 15 0.6 5

outer coating

5. Coating for theophylline pellets

[00139] Theophylline pellets were coated in fluid bed (Huettlin Mycrolab).

s 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
10 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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i nner coating solution on the drug release profiles was investigated. For
this test 5 double coated tablets wth an inner coating of EudragitO
L30D-55 conprising 10% by weight citric acid is used. In detail: for this
experinment the foll ow ng predni sol one-containing tablets were used: i)

control tablets containing Eudragit L 30D-55, 5ng/cnR ; ii) doubl e-coated
tabl ets conprising outer coatl ng Eudragit L 30D-55, 5ng/cnR; inner coating
of Eudraglﬁ(%gkso 55, . rlc .Cld 13 pH 5.6, 5.8 and
6.0, respefdffély, oK ‘ Q@MGet ed to a sol ution of 0.1

N HCl for 2 h and subsequently to a phosphate buffer pH 5.6. [00158] The
experinment shows a slight increase of drug release when the pH of inner
coati ng sofafti¥8h vvasl(P/md'rEé%wweﬁr@mppHr@rGNQl@htha&S @ssquhmnwater,aanctl ng the

' nner _coat ' {}Qeos% ouElJ&% h D 3 dl%Pgrngug%etEE%eB%%?d{Wem

5|gn|f|can?y o |ncreae t1me drug rel ease
in pH 5.6 pbespheited buvbter amﬂsadde«ﬂmﬂedabbve)msp@rsmnn The t&ahsalid confent of

Eudragi t OL30D- 55 i nner coating.; 00 66 1719 7| 6t76 ' P
Eud agi t OLJBT58NS ARBPrEORY PRE0%- S oy Pey e 7p dvbiec. ‘
4.2 Coating conditions

[00144] Eudragit L 30D-55 with 10% citric acid inner coating:

[00145] Inlet air temperature: 38.0-40.0 °C; product temperature: 28-30 °C;
Exhaust air temperature: 27-29 °C; exhaust air humidity: 25-38%; micro climate:
10 0.6 bar; airflow: 20.0 m®h; atomizing air pressure: 1.6-2.3 bar; spray rate: 2.2

g/min.

[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:
15 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
20 ingredient prednisolone or theophylline, respectively, were carried out using BP
Method |l 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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spectrophotometer at 247 nm for prednisolone or at 271nm for theophylline,
respectively. Tablets or pellets were placed for 120 min into 0.1N HCI, and
subsequently into different pH of phosphate buffer.

Example 1: Effects of different acid concentrations in the inner coat on drug

s release from double coating system

[00149] The present example shows the effects of different adipic acid
concentration in the inner coat (pH 5.6) on the drug release. 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

1o outer coating Eudragit® L 30D-55, 5mg/cm? , inner coating of Eudragit® L 30D-55,
5mg/cm2, 10, 15 and 20 % by weight adipic 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.

[00150] The drug release rate was strongly increased when using adipic acid
s 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

20 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? ; i) 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

25 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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9E1- 091. ()LI- 064 gLE O9E9 Exanple 4: Effects on the drug rel ease
using Eudragit(r) L 100 as inner coat [00159] For investigating the

i nfluence of the type of polyner on the drug rel ease Eudragit(r) L 100 was
used as inner coating solution which was neutralised to pH 6.2. For this
experinment the foll ow ng predni sol one-containing tablets were 5 used: i)
control tablets containing Eudragit(r) L 30D 55, 5ng/cnR ; 11i)

doubl e-coat,ed .t abl ets conpri si_ng out er. coaftjng,. Eudragit L.3

Sl c. | HRe ORBH RS SR Haia Bt S oo kR Aol CGEEY YRR d, o
6.2, 5ny/cRapl8®)iaes S Ml the Bnarictshseqiferantad 6010, ab, 90,130% @licfor 2 h
and subsequently to a phosphate huffer pH 5.6. is [00160]As result it was
observed t Rgifl fermations wese veRoim@dbubl e coated tablets with Eudragit(r) L
100 and 10% by weight citric acid as inner coating showed very fast drug
rel ease profile, with only 5 minlag tine (10%drug release within 145 m n,
50% drug r @aase W tihiboffd7iavingpH 581 6% the<itriviebidffastdatidrhsiroveifasier
Eudragit(r), L 30D-55 cogtjng.(10 %drug, release within 370 mn, 50 % drug
rel ease fS%Wgtrﬁ %Sggﬂfqﬁff.‘:ﬁr['%ﬁ‘f%i‘f%ﬁﬁgh%‘?o,w ifferent neutralisation val ues
of Eudragit(r) L 100 as pH 6.2 and pH 6.8 were conpared. For this
experinent the foll ow ng predni sol one- containing tablets were used: i)
control tablets containing Eudragit(r) L 30D 55, 5nmg/cnR ; ii)

doubl e-coated tabl ets conprising outer coating Eudragit(r) L 30D-55, 23
5ng/ cn®; inner coating of Eudragit(r) L100, 10 % by weight citric acid, pH
6.2 and 6.8, respectively, 5ng/cnR; H ) doubl e-coated tablets conprising
outer coating Eudragit(r) L 30D 55, 5ng/cnR; inner coating of Eudragit(r)
L100, 15 % by weight adipic acid, pH 6.8, 5nmg/cn®; iv) doubl e-coated

tabl ets conprising outer coating Eudragit(r) L 30D 55, 5ng/cn®; inner
coating of Eudragit(r) L30D- 55, 10 % by weight citric acid, pH 5.6 and 6.0,
respectively, 5nmg/cn2. 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] D fferent
neutralisation values of Eudragit(r) L 100 as pH 6.2 and pH 6.8 were
conpared and drug rel ease profiles at these two neutralisation val ues
showed no differences (Table 7). Conparing to the double coating
formulation with Eudragit(r) L 30D-55 as inner coat at pH 6.0
neutralisation |level, drug release fromEudragit(r) L 100 with 10%citric
aci d double coated tablets had the sane lag tinme (5 mn), but showed
slightly slower slope of release profile. Inner coat fornulation with
Eudragit(r) L 100 and 15% adi pi ¢ acid was al so investigated, and showed
very fast drug release, with 5mn lag tinme and rel ease slope simlar to
Eudragit(r) L 30D55, pH 6.0 fornul ation. or S
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Example 2: Effects of different amounts of outer coat

[00154] In this experiment the effects of application of different amounts of
outer coating on the dissolution was investigated. For this experiment the following
prednisolone-containing tablets were used: i) control tablets containing Eudragit® L
30D-55, 3, 4 and 5mg/cm?, respectively; i) double-coated tablets comprising outer
coating Eudragit® L 30D-55, 3, 4 and 5mg/cm’ , respectively; inner coating of
Eudragit® L 30D-55, 20 % by weight citric 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.

[00155] It was shown that the dissolution rate of an outer coating of 5 mg/cm?
(30% release was achieved within 175 min, 50% release was achieved within 180
min) was higher than 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; i) 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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Example 3: Effects of the degree of neutralization of the inner coating

solution

[00157] In this experiment the effects of the degree of neutralisation of the
inner coating solution on the drug release profiles was investigated. For this test
s double coated tablets with an inner coating of Eudragit® L30D-55 comprising 10%
by weight citric acid is used. In detail: 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/cm?; inner coating of Eudragit® L 30D-55, 10 % by weight citric acid,
10 pH 5.6, 5.8 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.

[00158] The experiment shows a slight increase of drug release when the pH
of inner coating solution was increased from pH 5.6 to pH 5.8. When neutralizing
the inner coating solution to pH 6.0 the drug release rate was further significantly
15 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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Example 4: Effects on the drug release using Eudragit® L 100 as inner coat

[00159] For investigating the influence of the type of polymer on the drug
release Eudragit® L 100 was used as inner coating solution which was neutralised
to pH 6.2. 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/cm?; inner coating of
Eudragit® L100, 10 % by weight citric acid, pH 6.2, 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.

[00160] As result it was observed that drug release from double coated
tablets with Eudragit® L 100 and 10% by weight citric acid as inner coating showed
very fast drug release profile, with only 5 min lag time (10% drug release within
145 min, 50% drug release within 170 min), which was much faster than control
Eudragit® L 30D-55 coating (10 % drug release within 370 min, 50 % drug release
within 530 min).

[00161] Further, different neutralisation values of Eudragit® L 100 as 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/em? ; i) double-coated tablets comprising outer coating Eudragit® L 30D-55,
5mg/cm?; 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/cm2; 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/cm2. 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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Exanpl e 5: Acid resistance tests for doubl e coated prednisol one tablets
[00163]In this experinment the acid resistance of doubl e coated prednisol one
tabl ets was studied. For this experinent the foll ow ng

pr edni sol one-containing tablets were used: i) control tablets containing
Eudragit(r) L 30D—55 5mg/cn2 ; ii) 5 double coated tablets conpri sing
outer coatin r) L 30D 55 /¢ i.nner t|n 0 it(r)
L30D- 55, 1'éu<§7@ %éh& g3iTIeE carl o P TR 05”%”“’%'?@9%‘6" il %Eﬁag? w"\j\ﬁgr e

subj ect ed E@dr@gﬂf@ N 1U@|W|ﬂpﬂ®%l<@tﬁ§ a@fd atbu‘b‘l@beatbd pdabxevsshardemlstamesla\gasns hown
that there is no drug rel ease

or
rel ease i n(5Hain) thﬁhPWﬁdedightﬁ’ ﬁOWQW'HBe ﬁgreﬁe@se @roﬁ rlﬂf'eﬁ ogat @8@5@@?@ vely.
These resuf ks E'u@rdg"lg'LCﬁiOeaﬁd“%°A>téb‘?plgglé@|v@‘aspél@é i@s8yRberamashaeadeagi d
resi stance (data not Hb% 6: Conparison of drug rehgagg from
doubl e C@aflaétjdrplgéﬁﬁlag@lvﬂ mmﬁ@tt‘@%@?ﬁpfql%qsﬁgs'%@t sigtlagio kydragiti |y 3BP- adi pi ¢
acid [0016§§Hﬂ16@ ﬁ&g_nent the influence of the type of organic acid is
15 investigated. go S experinment the follow ng prednisol one-containing
tablets were used. i) control tablets containing Eudragit(r) L 30D 55,
5mg/cn2 ; i) double-coated tablets conprising outer coating Eudragit(r) L
30D-55, 5ng/cnR; inner coating of Eudragit(r) L30D 55, 10 % by wei ght
adipic acid or citric acid, respectively, pH 5.6, 5ng/cnR. 23 [00165] Tabl e
8 shows the conparison of drug release from double coated and contro
coated predni solone tablets at pH 5.6 phosphate buffer after 2h in 0,1 N
HCI. All the inner coat of the double coated formrulations were neutralized
to pH 5.6. [00166] I n particular the drug released from10%citric acid and
10% adi pi c 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 rel ease than control
coated tablets. In all of these three pH
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val ues, 10%citric acid formulati on showed faster drug rel ease rates than
10% adi pic acid formul ati on. Exanple 7: Drug rel ease studies with

t heophyl | i ne pellets; Conparison [00167] The present exanple shows the
effects of double coating on theophylline pellets. For this experinent the
foll owi ng theophylline-containing pellets were used: i) control pellets
containing Eudragit(r) L30D-55, 5ng/cnR, ii) 5 double coated pellets
conprising outer coating Eudragit(r) LSOD 55 5ng/ cn2, inner coating of
Eudr agl t L30D-5 100 citric aci rl H [ [ 00} RQ] In this exper| ment the
aci d resistance| of Adoubl e .cgated theophyl i ng pelil ets was tested. It was
shown that the p } ctijve ijngledi gnt, theophylline, that
there was no dr{ig éel easéglf om eoubl e|cdat jed|pébllets in 0.1 Nis HCO for 2
h, which imdical 8=t at t@le=dBulp e @eﬂdigp%% llati on has good acid

resi stances E00L§ Ei:urthea; @e§t§refer tjo the dryg rel ease from doubl e
coat ed andic&nt Bcoat ecgtgegphyll ne pelletsjatf pH 5.0 and 5.5, phosphate
buf f er aftergb 1 |w 0.1 NHeI~ Therp wag very sl gqw drug rel ease from
control coat‘é’d pelTLets at. pkl 5. 5 nd [ng drug@ neliease fromthese pellets at
pH 5. 0. Ho%&%er o) pelil gts|, @drug |rel eases al ready started
at pH 5.0 3nd s@/@d Gt pt @ drug. telledse at pH 5.5. Exanple 8:
Coating di ss& ulR ) )ge-gc@aﬁéig BAMC i nner coating

("subcoat e aTg @& edni sol pne pel|l ets 2C [00170] For this

=

experiment 3} e 18| o ne-fcant pi ni ng |pel l ets were used: i)

control pem@s ebat ai ni ng Eudragi tfr) L 3DDi5%, {5mg/cnR ; i)
doubl e-coat&@ pgllets corrpr|5| ng. ou1 ert coalimng|Eudragit(r) L 30D 55,
5ng/cn? , iguaer i ng of] Budr r)) 4 3pD{548, |15 % by wei ght adipic
acid, pH58&5 ;1 1LE)OHP pcqat|ed| pel ljetis cont ai ni ng outer coating
Eudragl t(r)3 8 308 &b Snugrers 5,_2%] arner @%tﬁr@ HPMC pH 7.0, 3ng/cn?.
[ 00171] As [gegyltf % \Was of 'er\f’ecﬁt:g] ® |Pher g~\@rje no drug rel ease from both
15% adi pic @& d @ﬂe co@ %d petl efs land conmtriol| Eudragit(r) L 30D 55
coat ed pel I%tﬁ’; ifel 7 1 M Hel 3f or 2h. |Haweyver, |in subsequent pH 5.5 buffer,
pr edni sol onne‘c‘rel ease from 15% adipi¢ acid doublle-icoated pellets was nmuchk
faster thargéf“ontr_ol. 5 coajt_eg elletsg, mifth|lag|tijme 40 mn and 105 mn %
respectivel¥.2 [ &1 2] Doub Sca@at edpgl liet sw t AHRMIES( hydr oxypr opy! g
met hyl cel | & Ggse)|= ﬁig/cmz-(%_la ubcoqt |(inney|cdaiing) were al so
i nvesti gat &l.g THQ %@gti m @or‘ (gug ge as @ofldrd HPMC- subcoat ed peIIetsf‘fwas
reduced to D€ nilgl F5 mi no %t%rat hqn [the ¢8n¥r|8i | coated pellets (data not
shown) . Examd e ngrug re @agp of fabl ets|caonpripging inner coating with
only neutralizat i@ wi t hol worgani c |acli di [ 00173] Fpr this experinent the
fol |l ow ng ;ggé:‘dnisvhorre TOTTtar 1 gt 4ot et s
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were used: i) control tablets containing Eudragit(r) L 30D-55, 5ng/cn? ;

1) doubl e-coated tablets conprising outer coating Eudragit(r) L 30D 55,
5ng/cn? , inner coating of Eudragit(r) L 30D 55 (5ng/cnR), 10%citric acid,
pH 5.6 or 6.0, respectively; iii) double-coated pellets conprising outer
coating Eudragit(r) L 30D55, 5ng/cn®, inner coating of Eudragit(r) L 30D 55
(ang/gnﬂ)a pﬂ g.g or ﬁ.o, rgzpectively. If neutralizing the inner coat to

p .8 and _p .0_wi t hout adding organic acid, the double co d tablets
still showE¥ampls @rA%!F'JQSYSé@%@SF%gH dopible eorisHiRTg !"Sﬂif%/(k”«/'@ﬂ%%ﬁe i nventive
formulations with 10%citric acid showed even faster drug rel ease at

conpar abl ejgphis3pl uesn ais 2xSerihiert-tle atidspsistanceloy dotisblcea@). prdtésaonesul t s
clearly show that w thout the addition of organic aci e nere. hi gher

neut r al i zatPls g&sr Rid- i thisn exPrBRRT N ec BrpAUIngdPE rs“tsﬂ NEEPRRINM YAt i ng a
dramatic | RefRaserd isbHe) %gtgcgr@b@&ggor][@ihmgi Sudalitey eD-s®Vvevgent he) dr ug

rel ease 25 rate is not as g as f ornmul ati ons which include or,ganic
aci ds i n st treuhlenseated ot@bletgy. comprigingr alget coRlinD BUIRYIL | lhiP-eDaPTEG T 00
88 lvgl 5 1%_1955@%@935%&%@1@@D-%’,dan%i By e3P Padpicladd) el 5.608hmgre>. 00 00

The tablets were subjected to 0.1 N HCI solutions of different pH. As result is was
shown that there is no drug release in 0.1 N HCI for 21 h, and also no drug release
in HCI solution for 3 h having pH 2.0, 3.0 and 4.0, respectively. These resutls
10 indicate that the double coating system has good acid resistance (data not

shown).

Example 6: Comparison of drug release from double coated prednisolone

tablets comprising either citric acid or adipic acid

[00164] In this experiment the influence of the type of organic acid is

15 investigated. 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/cm? inner
coating of Eudragit® L30D-55, 10 % by weight adipic acid or citric acid,
respectively, pH 5.6, 5mg/cm?.

20 [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
»s 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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adipic acid formulation.



coating: 00 00 0'"O 0.0 OO OO0 OO0 3.0 0007 Ev 031- 93 I- 0171.
991. (OL 081, 06 I- 01-3 9LC Exanple 10: Drug rel ease of doubl e coated
tabl ets conprising inner coating with organic acid but wthout
neutralization [00174] For this experinent the follow ng

pr edni sol one-containing tablets were used: i) control tablets containing

Eudragit(r) L 300-55, 5ng/cn? ; ii) double- 5 coated tablets conprising
outer coating Eudragit(r) L 30D-55, 5nmg/cn2 , inner coating of Eudragit(r)
L 30D-55, 20@@itric acid, pH 5.6, 5ng/cn2; iii) doubl e-coated tablets

conpri sing ogtar coating Eudragit(r) L 300-55, 5ng/cnR2 , inner coating of
Eudragit(r) £ g0D-55, 20% by weight citric acid, non-neutralized, 5ng/cng.

Doubl e coaté@‘gabl ts—wi-t-hinper—coat—havi-rg—20%gi tric acid, but
non-neutral iZze®, showed | o no drug rel ¢age fn|pH 5.6 phosphate buffer for
12 h (table OgshOVB up to 6 hours).|Assymngly,| tlhe acidity of citric acid
in the innerncgat cec&§ased the m r)envirornent pQH of Eudragit(r) L 300-55
outer coat, ﬁhgs degreﬁsed”tﬁeﬁbo i $sqal uti pnisgeed.
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Example 7: Drug release studies with theophylline pellets; Comparison

[00167] The present example shows the effects of double coating on
theophylline pellets. For this experiment the following theophylline-containing
pellets were used: i) control pellets containing Eudragit® L30D-55, 5mg/cm?, i)

s double coated pellets comprising outer coating Eudragit® L30D-55, 5mg/cm?, inner
coating of Eudragit® L30D-55, 10% citric acid, pH 5.6.

[00168] In this experiment the acid resistance of double coated theophylline
pellets was tested. It was shown that the use of a different active ingredient,
theophylline, that there was no drug release from double coated peliets in 0.1 N
10 HCI for 2 h, which indicates that the double coating formulation has good acid

resistance.

[00169] Further tests refer to the drug release from double coated and
control coated theophylline pellets at pH 5.0 and 5.5, phosphate buffer after 2 h in
0.1 N HCI. There was very slow drug release from control coated pellets at pH 5.5,
15 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

20 [00170] For this experiment the following prednisolone-containing pellets
were used: i) control pellets containing Eudragit® L 30D-55, 5mg/cm? ; ii) 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? ,

2 inner coating HPMC pH 7.0, 3mg/cm?.
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[00171] As result is was observed that there were no drug release from both
15% adipic acid double-coated pellets and control Eudragit® L 30D-55 coated
pellets in 0.1 M HCI for 2h. However, in subsequent pH 5.5 buffer, prednisolone
release from 15% adipic acid double-coated pellets was much faster than control

s coated pellets, with lag time 40 min and 105 min respectively.

[00172] Double-coated  pellets  with  HPMC  E5  (hydroxypropyl
methylcellulose) 3mg/cm? as a subcoat (inner coating) were also investigated. The
lag time for drug release from HPMC-subcoated pellets was reduced to 90 min, 15

min faster than the control coated pellets (data not shown).

1o Example 9: Drug release of tablets comprising inner coating with only

neutralization without organic acid

[00173] For this experiment the following prednisolone-containing tablets
were used: i) control tablets containing Eudragit® L 30D-55, 5mg/cm? ; i) double-
coated tablets comprising outer coating Eudragit® L 30D-55, 5mg/cm” , inner
15 coating of Eudragit® L 30D-55 (5mg/cm?), 10% citric acid, pH 5.6 or 6.0,
respectively; iii) double-coated pellets comprising outer 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
.o 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
25 rate is not as good as for formulations which include organic acids in the inner

coating.
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were used: i) control tablets containing Eudragit L 30D 55, 5ng/cn® ii)
double- 5 coated tablets conprising outer coating Eudragit(r) L 300-55,
5ng/cn? , inner coating of Eudragit(r) L 300-55, 20%citric acid, pH 5.6,
5ng/cn®; iii) double-coated tablets conprising outer coating Eudragit(r) L
30D-55, 5ng/cnR2 , inner coating of HPMC E-5, using 1, 3 and 5 ng/cng,
respectively, pH 7.0. [00176] The tablets were subjected to 0.1N HCl for 2 h

and subsequent | ) 10 pH. 5. 6 sphate_buffer . ' ti .ates for
1ng/ cn? an X%‘i’?ﬁ)/%&r@ &[ﬁ%eﬁﬁeﬁﬁg}o@gﬁfga{%ﬁa@%ﬁtgI\%ﬁ'rp gfsﬁfﬂ@rﬂ? ﬁgﬁ ontrol
coat (dat awithtorghniwcid e witkiue sleuthaligatiet ease was found with HPMC E5

i nner coat amount at 3ng/cnR, but still slower than Eudragit(r) L 30D 55,

20% citric i H5.6,inner coated f L af i . 7 i he
expoeri rrent@a/zg]e Ear'%ret(ﬁ"soﬁf(pwmﬁmt & ?‘%‘Wbﬁ rﬁ’g@dﬂg"g&‘é@a@rgﬁﬁ"&ﬁe{aﬁ%ﬁ ai ni ng
tabl ets: ieroosedli) Eahicttablsteoaiaming Ehdcrgitdilt §00-56, 3004ES,; Bruglbler ; V)

doubl e-coated tab] ets conpr.i sing outer cqatin u Lt( 30D- 5

Sro/ oo o perles BB RGTBRSEAPag Cpaine, EagEEs L THBRRS L phelertl IRt 5 6
and 6.0, rgéamgtdg@dyagiﬁrmf@%%g %d%%idtrid;aum @H@@tfﬁﬁlg/m&!m)tmmmwmf i I\";i[t:@d ng i
outer coating Eudragit(r ) i pner coabing o : :

ng/ cn | vdab??t%iopmlsw ‘é‘}terlg%t@ﬂtg‘i“gg&f{:mgﬂ %/C@onﬁ’%betreqoﬁﬁ%ﬁf ralized
or b) 10% Maqigit® t fo55C20% by bR citicesdi@ Chdrveitralieds: Britgumh el . 0.
[00178] As sunmarized in table 11, the tablets conprising 10% NaCl, Na
citrate aneoaipd tatdetgavith inRpr soal haxingm9 e ciific ﬁ%l@)qblftdm@cf}ﬁgﬂ“é{'%ﬂ% SHRYE? al i zed)
I ncl uded,;i Hotc{?sg gg ﬁ_%ﬁni el Bféééé)ﬁa@é Wekrat kM s Rowasle fasshslsiapriel @ase

profiles (table _ e HPMC ES with 10% salt fornulations still showed

sl ower dr ufoure).ehsmureioglvarthe geidily Efdeiblis e¢if) inLthgonss coabeigeiepret BRi d, pH

8' gi l_rmgr FR3bem ARt p2of Eudragit® L HorH185 Quikr&odb s d8ledddd Rl cdatas 0 in
dissolution speed.
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Example 11: Drug release of double coated tablets comprising HPMC as

inner coating

[00175] For this experiment the following prednisolone-containing tablets
were used: i) control tablets containing Eudragit® L 30D-55, 5mg/cm? ; ii) double-
s coated tablets comprising outer coating Eudragit® L 30D-55, 5mg/cm? , inner
coating of Eudragit® L 30D-55, 20% citric acid, pH 5.8, 5Smg/cm?; iii) double-coated
tablets comprising outer coating Eudragit® L 30D-55, 5mg/cm? , inner coating of

HPMC E-5, using 1, 3 and 5 mg/cm?, respectively, pH 7.0.

[00176] The tablets were subjected to 0.1N HCI for 2 h and subsequently to
1o pH 5.6 phosphate buffer. The dissolution rates for 1mg/cm? and 3mg/cm?* HPMC
E5 inner coated tablets were faster than control coat (data not shown). The fastest
drug release was found with HPMC ES5 inner coat amount at 3mg/cm?, but still
slower than Eudragit® L 30D-55, 20% citric acid, pH 5.6 inner coated formulation.

[00177] Further experiments were carried out with the following
15 prednisolone-containing tablets: i) control tablets containing Eudragit® L 30D-55,
5mg/cm? ; i) 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/cm2 ; iii) double-coated tablets comprising outer coating
Eudragit® L 30D-55, 5mg/cm?, inner coating of HPMC E 5, 5 mg/cm? , with either
20 a) 10% citric acid which was completely neutralized or b) 10% Na citrate or c) 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 E5 inner coat formulation showed fast drug release profiles (table
25 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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Example 12: Drug release of double coated tablets comprising HP-55

(hydroxypropyl methylcellulose phthalate) as outer coating

[00179] For this experiment the following prednisolone-containing tablets

were used: i) control tablets containing Eudragit® L 30D-55, 5mg/cm? ; ii) double-
s coated tablets comprising outer coating Eudragit® L 30D-55, 5mg/cm? , inner

coating of Eudragit® L 30D-55, 10% citric acid, pH 5.6, 5mg/cm?; iii) HP-55 coated

tablets, 5mg/cm? ; iv) double-coated tablets comprising outer coating HP-55,

5mg/cm? , inner coating of Eudragit® L 30D-55, 10% citric acid, pH 5.6, 5mg/cm?.

The tablets were subjected to 0.1N HCI for 2 h and subsequently to pH 5.6
10 phosphate buffer.

[00180] Enteric coated prednisolone tablets with HP-55 (hydroxypropyl
methylcellulose phthalate, which is an anionic polymer) as coating polymer
showed much faster drug release than Eudragit® L 30D-55 with same amount of
polymer applied (5mg/cm?). There was no drug release from HP-55 coated tablets
15 in 0.1 N HCI for 2 h. In subsequent pH 5.6 phosphate buffer, there was almost no
drug release lag time for HP-55 coating. The drug release profiles for HP-55
coating showed two phases in pH 5.6 phosphate buffer. 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

2o further improvement of drug release. These results are summarized in table 12.
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Example 13: Drug release of double coated tablets comprising 10% citric

acid, 10% Na citrate and 20% NacCl, respectively as inner coating

[00181] 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/cm? , inner
coating of Eudragit® L 30D-55, 10% citric acid, pH 5.8, 5mg/cm?; iii) double-coated
tablets comprising outer coating Eudragit® L 30D-55, 5mg/cm? , inner coating of
Eudragit® L 30D-55, 10% citric acid, pH 6.0, 5mg/cm?, iv) double-coated tablets
comprising outer coating Eudragit® L 30D-55, 5mg/cm?, inner coating of Eudragit®
L 30D-55, 10% Na citrate, pH 6.0, 5mg/cm?; v) double-coated tablets comprising
outer coating Eudragit® L 30D-55, 5mg/cm? , inner coating of Eudragit® L 30D-55,
20% by weight NaCl, pH 5.6, 5mg/cm?. The tablets were subjected to 0.1N HCI for
2 h and subsequently to pH 5.6 phosphate buffer.

[00182] Table 13 shows the drug release profile of double coated
prednisolone tablets with 10 % by weight Na citrate in the inner coat and
neutralized to pH 6.0. Compared to the 10% citric acid formulation (also
neutralized to pH 6.0, drug release from the 10% Na citrate formulation was

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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914 994 964 003 943 Exanpl e 12: Drug rel ease of double coated tablets
conprising HP-55 (hydroxypropyl nethylcellul ose phthalate) as outer coating
[ 00179] For this experinent the follow ng prednisol one-containing tablets
were used: i) control tablets containing Eudragit(r) L 30D 55, 5ng/cnR; ii)
double- 5 coated tablets conprising outer coating Eudragit(r) L 30D 55,
5mg/cn2 , inner coating of Eudragit(r) L 30D-55, 10%citric acid, pH 5.6,
5mg/cnR; iii) HP-55 coated tablets, &imyMs2 ; iv) double-coated tablets
conprising outer coating HP-55, 5ng/cnR2 , inner coating of Eudragit(r) L
30D-55, 10%citric acid, pH 5.6, 5ng/cnR2. The tablets were subjected to

0. 1N HCl fof 2 M adned dosReaaebdhprisi pPH 5. 6 phosphate buffer.
[ 00180] Enteric coated predni sol one tablets with HP-55 (h droxytﬁ)

ropyl
met hy| cel | upBd@nes Rt tosatedebyeensa sereLontning gdhpreaceulielly: 64 wedggrﬁelﬁ%er
showedfpigoftasdériciddting:e! ease than Eudragit(r) L 300-55 with same ampunt
of polyner applied (5nmy/Tn2). There was no drug rel ease from HP-55 coat ed
tabl ets 15 Wherginsaid ipgr coafingeamprises & pRRBEHNBeHITalFedANNHRAYAICMBIgFdlefnd

there %Ea&%{zﬁ@xﬂfe Ald4ving 88518 éa?r%ntaitchﬁs fhesalrhereof BAkixAGtes o &dididitdand

rel ease pro or HP-55"coating showed two phases in pH 5.6 phosphate
buf ferits$altiig rel ease was slowin the first 20 min, and becane very fast

. 'ngaDr{aiﬁ‘rEa%u&ﬁér E&%% Q&nwsl%?g ﬁgﬁﬁgﬁqﬁﬂerk rakeria WwhidP| .sgir'rin%t gcid,

pH 5.6 fornu I'on as 1 nner Toat er | nprovenent o ug
r el easell ndthefzedrtbauthesmateral of thesnneredating. t abl e 12. Eudr agi t OL30D- 55;
10%citric acid, pH5.6 00 9'9 901. 09 919

2. The solid dosage form according to claim 1,

wherein 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.

3. The solid dosage form according to claim 1 or 2,

wherein the degree of neutralization 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.

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 dosages 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 C, 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

neautralized by an alkaline agent; and
63°
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12-fr
9' 77

Eudr agi t OL30D-55; 10 %citric acid, pH5.6 0.0 00 E.O 6- ZE
6.3 1-'39 Control: EudragitOL30D 55

wherein the outer coating is made of anionic (meth)acrylate copolymer consisting of free-
radical polymerized units of 25 to 95% by weight C; to C; alkyl esters of acrylic or of methacrylic
acid and 5 to 75% by weight (meth)acrylate monomers having an anionic group.

6. The solid dosage form according to any one of claims 1 to 5, wherein the salt is an
alkali metal salt, preferred sodium or potassium salts, an earth alkali metal salt, an ammonium salt
or a soluble metal salt.

7. The solid dosage form according to any one of claims 1 to 6, wherein the carboxylic
acid having 2 to 16 carbon atoms and having 1, 2 or 3 carboxyl groups.

8. The solid dosage form according to any one of claims 1 to 7, wherein the carboxylic
acid is selected from the group consisting of sorbic acid, benzoic acid, fumaric acid, adipic acid,
succinic acid, glutaric acid, malic acid, tartaric acid, acetic acid, glycolic acid, malonic acid, propanic
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.

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.

12, A method for the manufacture of a gastric resistant, enteric coated solid dosage
form comprising 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;
64°



enteric coating; no inner coating OO0 00 00 00 00 00 00 OO0 cuE E.-E
....- 031. 91- gn 991- 10OW 921 021, 061- Exanpl e 13: Drug rel ease of
doubl e coated tablets conprising 10%citric acid, 10% Na citrate and 20%
NaCl, respectively as inner coating [00181] For this experinment the
foll owi ng prednisol one-containing tablets were used: i) control tablets
contai ning Eudragit(r) L 30D-55, 5ng/cnR ; ii) double-coated tablets

conpri si ng PUERE sarRAbdIIAYddTAEE Fent (cbmphseaoéh 5:51er fvasafwgﬁfocateunnétWe@mhe 1R@reof
Eudragi t L 30D-55, 10%citric aci iii) doubl e-coated

/c
t abl et ©NE F‘Qh‘?‘f@"%ﬁ‘ft@”\’c@f&t’? Imgragisat a@ff%a('q‘ yut@r @@n%ﬂ%@at'ﬁgrg/ cn2 , inner
coating of \ugEiRgm téde) oflprdstiing e %Ql Pn@hé Fria€er@Ffobm éahle&s(%ottﬁlﬁﬁé 6ﬂ8|sper$|8r)s

doubl e-coated tabl ets conprisin coating Eudrag Ity\@f)
5ny/ cnPe RHhAk thee sRivtigngooAispgraipa rom Mohlcmoths rmbﬂ)ﬂess matgugl @retm%&recoaém 5.0,

5ny/ L
S5 S e gl ot el e
aar

NaCI @J‘Hhs ogter&ﬁgtﬁm prampased; 05| wheseipen éa%mﬁ eRRring the pPRIymeric mﬂter@?ﬁoalnd

SUbse%b‘RRFoh of BisPfsiand bl Coaé\’ggmg%l(/@r{ts ilD8edted SRRk RrahibR Bnd BRusLS

rel ease pro redni sol one tablets wth y wei ght
Na ci tdlanees@rnfr@m@vhlthtée polyeneriamatatieLiefita innedicaatingid Bearedds migheeconoparech® 10%

‘1”0}) /g | Cth@%{alﬁti%rﬁ&{%d%pﬁeﬁig{‘firérﬂ'\A\ﬁ,\ngcsrﬂg{e’éé\@rn:%ﬁceﬁaieﬂaio# tBe ButePlding & f85fed;r oM the
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;
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.

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, further
preferred at most 4 percent, even further preferred at most 2 percent and most preferred 0.

15. The method according to claim 12, 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.
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[ 00183] The doubl e coated tabl et having an inner coat forrmulation with 20%
20 Nad and al so neutralized to pH 5.6 showed a drug rel ease whi ch was
simlar to the 10%citric acid pH 5.6 fornulation (table 13). [00184]1t was
not possible to coat with NaCl-containing non-neutralized Eudragit(r) L
30D-55 fornul ation. Eudragit(r) L 30D 55 dispersion changed to sem solid
after adding NaCl into the dispersion. The sendinented particles

regi ssol vedigint itheadethog ai;chlh@‘Eb‘iclamﬁl 183”5155@“\3@@1 tnocaskl b .agueous solugions or

Eudr agi, t 030D 944 Zi -17 4176

it g0 B ATega et Ehe PR IuC BRSSP UiRuSOTign cb clspaiion T Wch Ehe 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.

17.  The method according any one of claims 12 to 16, wherein the salt is an alkali metal
salt.

18,  The method according any one of claims 12 to 16, 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, 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.

19.  The method according any one of claims 12 to 16, wherein the carboxylic acid is
adipic acid or citric acid.

20.  The method according to any one of claims 12 to 19, wherein 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.

21.  The method according to claim 20, 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 methyicellulose acetate succinate (HPMC-AS), cellulose acetate trimellitate or
Schellack.

22, The method according to claim 20, wherein the anionic polymeric material

comprised in the inner coating is a partially neutralized anionic (meth)acrylate copolymer consisting
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of free-radical polymerized units of 25 to 95% by weight C; to C; 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.

23.  The method according to any one of claims 12 to 22, 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.

24.  The method according to any one of claims 12 to 23, 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 C,; 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.

25.  The method according to any one of claims 12 to 19, 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 C, 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 of mixtures thereof.

26.  The method according to any one of claims 12 to 25, wherein each the inner and
the outer coating contain 2 to 10 mg/cm? polymer weight gain.

27.  The method according to any one of claims 12 to 26, wherein the relation between
the inner and the outer coating is 10:90 to 90:10 by weight of dry polymer.

28. 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;
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coating | ocated between a core containing a pharmaceutically active

I ngredi ent and an outer enteric coating; wherein said inner coating

conprises a partially neutralized anionic polynmeric material, and at |east
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of said add and its salt

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 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;

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

29. The use according to claim 28, 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.

30. The use according to claim 28 or 29, wherein the degree of neutralization 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.

31. The use according to claim 28, 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, more preferred at least 4.0 pH units higher than the pH value of the solution
or dispersion from which the outer coating is prepared.
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wherein said outer coating conprises an anionic polyneric material which is
| ess or not at all neutralized than the material of the inner coating. 2.
The solid dosage formaccording to claiml, wherein the difference in
the neutralization between the inner coating and the outer coating is at

| east 5 percentage points, preferably at |east 10 percentage points and
nost preferred at | east 20 percentage points. 3. The solid dosage form
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salt, @nsatomoni um salt or a soluble netal salt. 7. The solid dosage
formaccording to any one of clainms 1 to 6, wherein the carboxylic acid
having 2 to 16 carbon atonms and having 1, 2 or 3 carboxyl groups. 8.
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add i salaehiopi ¢ add or C|tr|c add. 10. The solid dosage form according
to any one of clainms 1 to 9, wherein each the inner and the outer coating
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fromwhich the polyneric material of the inner coating is prepared is
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16. The nmethod according to claim 12 or 15, wherein in case of aqueous
solutions or dispersions the difference of the pH val ue between the
solution or dispersion fromwhich the inner coating is prepared and the
solution or dispersion fromwhich the outer coating is prepared is in the
range of 2 to 4 pH units. 17. The nmet hod accordi ng any one of clains
12 to 16, wherein the salt is an alkali netal salt. 18. The met hod
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gastric resistant, enteric-coated solid dosage form wherein said
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containing a pharmaceutically active ingredient and an outer enteric
coating; wherein said polynmeric material is conprised in the inner coating;
wherein in case of preparing the polyneric material from aqueous sol utions



33. The use according to any one of clains 28 to 32, wherein the salt is an
al kali metal salt. 34. The use according to any one of clains 28 to
32, wherein the carboxylic acid is selected fromthe group consisting of
sorbic acid, benzoic acid, fumaric add, adipic add, citric add, succinic
acid, glutanic add, nmalic add, tartaric acid, acetic acid, glycolic add,
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wherein said inner coating conprises aspolyneric material selected fromthe
group consisting of an anionic polyneric material or a water sol uble

neutral polyner; wherein said inner coating further conprises at
| east a water soluble inorganic salt, with the proviso that carbonates and
bi car bonat es are excl uded; wherein said outer coating conprises an

anionic polyneric material which is less or not at all neutralized than the
material of the inner coating. 45. The solid dosage form according



49. The solid dosage formaccording to any one of clains 44 to 48, wherein
the anionic polyneric material conprised in the inner coating is a
partially neutralized anionic (neth)acrylate copol yner consisting of free
radi cal polynerized units of 25 to 95% by weight Cl1 to C4 al kyl esters of
acrylic or of nmethacrylic acid and 5 to 75% by wei ght (neth)acrylate
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70% of the contained anionic groups are neutralized by an al kaline agent
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