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WO 2005/ 110419 - 1 - PCT/ EP2005/004615 CONTROLLED
RELEASE FORMULATI ONS CONTAI NI NG VARDENAFI L The present
wWowRBRkiieor el ates to novel phacnmaceutical dosageCT/BPRI®S/004615
with controlled rel ease of active ingredient which
conprlse t he PDE 5 |nh|b|tor vardenafll and/or
CONIRBILLED RFLFASE BORNH I T1O NTAINING RDENAEL o5
and/ or ponnDrphlc forms thereof as actlve |ngred|ent

TEOFrett TvbhtBnPERAY G hevt] HhahRedutical MBsak& V@ hk ivith dontrbIar release of
relates to the use of these novel pharmaceutica

aqfiye alggredientnwhigh PEwr e RN EHE én@htbgort Nardenafik ang/gy pharmaceutically
B0 18 TGRS 4O oL RO s s
ths prmmctyprt theregf rldhe nafentiorn @rﬁlwere@@ﬁqﬁg Ukegusst oft these fr@ytﬂmharmaceutlcal

{

{sige S algg%etd[l?%gr}{f tal‘?(f?_% the?rpl:&gggr% E(I)dH?P% 1c rré)err%g/s for pthee %(;/altment and/or
ﬂevenﬁsﬂﬂﬁﬁd’lgolrde?sxpﬂlomdsmmﬂ gamalss5, | |, f ]trl azin 10

4(3H)-one: O CHG H3CO HN N ON/ N NHS=O CH3 Nv (1)
Tlgcf_]? &emhlrl])]t?r var ufli aE th% &%e(%f tbez { grg{l]lta dglnﬂ;%g 2% styggmatlc name
{Z‘rythb)aefe[(@-ﬁthphbpmemmh}d)s;dlphMI]glggy]adamthm 7hyopyl1m1dazo[5 1-fltriazin-
4@2$§Ehodiesterases (PDEs) on the other hand. PDE 5 in

% cavernosumtissue of the penis is mainly

responsi ble for controlling the cGW | evel 15 which

is inmportant for erection. The cGWgystem pl ays a
crucial role in the haenodynam [
I nhi bition of thq4qﬁﬁb\@pgrﬁg ng me PDE 5 is
effetive in partlcd1ar i sitdgatiohs th el evated NO
|l evel s, especially in assQGi ‘gan h sexua
stinmulation. OMng to [ ion,\long-Ilasting
plasma |evels of a PDE hi bi t or y display an

ef fect agai nst sexual dyJfunction eagch tinme sexual 20
stinmulation occurs. In of di sease oo, it is

possible for a Ing{Paﬁfﬂﬁﬁ exposure of a PDE 5

inhibitor to lead|to ah Omproved therapeutic effect, a

reduced fluctua%LU i the plasnma | evels, reduction
e

in the dose to adm ni stered and/or to reé ced side
ef fects. CH,

The intracellular cGMP level is controlled by the interplay of synthesis by NO-activated guanylate
cyclase on the one hand and degradation by phosphodiesterases (PDEs) on the other hand. PDE 5
in corpus cavernosum tissue of the penis is mainly responsible for controlling the cGMP level

which is important for erection.

The NO/cGMP system plays a crucial role in the haemodynamic process of erection. Inhibition of
the cGMP-degrading enzyme PDE 5 is effetive in particular in situations with elevated NO levels,
especially in association with sexual stimulation. Owing to this situation, long-lasting plasma
levels of a PDE 5 inhibitor may display an effect against sexual dysfunction each time sexual
stimulation occurs. In other diseases too, it is possible for a long-lasting exposure of a PDE 5

inhibitor to lead to an improved therapeutic effect, a reduced fluctuation in the plasma levels, a

reduction in the dose to be administered and/or to reduced side effects.
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-2- The present invention relates to novel

phar maceuti cal dosage forns of the PDE 5 inhibitors
vardenafil, its salts, hydrates, solvates, polynorphic
forms and in particular of the hydrochloride
trihydrate, which are distinguished. b ntro
The PESEE BENEHereaitsi T\‘?e“qvﬁlgP}@Hgaéﬁ‘ftlca\/g? nidrt O PPE 5 inbibitors

RESRAT &t 5OR, RRichidiS 1R, SiEnhdrbRe ort: @Xﬂ;ﬁ’ﬁpﬂlcﬁlak Bka@h drochloride
Y9972 24433, V\D@&/ 50076, 5 vmrgz 08988?3 and WD -

gl whish apdistiemishest hiscopirelied cgisnse of theertveingsdisntof

active ingredient are known in principle in the art.

vméﬁlﬁ# and @Y $F8paWitioR asPie bR degsibk R 8%enpd inakbI9YR4433, WO 02/50076,
redi ent ‘which conprise cGW PDE 5 inhibitors are by

“EQ) /P&P308 a6l YOI 3{01 1 2k nown. Al t hough WD 00/ 24383
cl ai ns pharmaceutical fornulations of PDE 5

D'oEL'g& RIn® Gsin Whrdtib e PRIL @l Iraélive ‘?Ag@&‘ﬁeﬁnt ar¥ Bhel@iabhbihcifle if @E 8rt. Dosage
I n

substantially fromthese PDE i bitors 10 because

fags sy cpitiadleg rjespTolctiBYR BardigdvipratorREeki T PDE S inhibitors are by
&{g‘&&%h‘ 1%2 krlotwn' A1Reh ved '0@/fzh:}’83fcﬁdlﬁlk ?ﬂmh&uud@ﬁi‘ohh&luﬁcﬁl% of PDE 5

solute oral bioavail abil var denafi |
umﬁmtots Vish serftjoied reﬂ@sea V@tsinsafdi alithins yubs@meaélvérom ithess PREs% inhibitors

cau s{;&:‘?ﬁ}] }gé/ §C.h : QEhé’fdaFﬁlér@hé%{j@eﬁU@@t 1§%art1fcﬁlﬁrly critical in
pambultrl thattthe atfsohnger QielnlabaVIaﬂ@HUmf aarderai]l p‘rfmhdﬁl ﬁ@te?ft to a considerably
gg'a!-er F Ip te nacsise e ect hgthg dbE 5t119h16%?01i'§s , lﬂ(?%%rﬁmé 3§11&é?1§ﬁ1 is very

ena as ra id-rélease t et or acdute

ldw, eﬁd ulmtnhe sollfﬁulmj} ofaraatctlaﬂl ehmsquwqirormqnceﬁmg -dgpenderfee.

vardenafil from medicinal forms with controlled

el ease .of ve inar

OPAE ! g@ﬁ"&%ﬁESQE¥e§Ql%?ﬂ%g%%ggggrggggﬁggtgﬁéfEQEWCneﬂman
oﬁaxecthaldylsfurtchen e ok nélvarierafis frofn mirkciDEoSs| willi bintroled release of
actﬂ/‘c’: % Cl’l} 1S Mll&n%u'a Sl?lgﬁg dyl% %gen cgn51&§gd%o%go@rr@asons

excl s vely rapi ease have satisfied, through

their rapid onset of action and their I|n1ted
Omeha(me\kehg/ tehmedicidal fermisof thefPTHE? inbibitor haedqnaﬁlg‘eftlch have been used to
dgte ané arg exc US(I:\%lyhl\%ﬁld%xll s% %Qve sgtlsqi%h ethﬁ%tlg hCl?Q ﬁd' %Etr@rﬂ:tlon and their

Sed thout - unnecessar i ong xposure of

litrited patanmy shapt titreticu b b@ioo.ethe Cﬁnrgt:thgomenelmc}h herdexisterb to date of a

b th h i
trszgglﬁ%b a scd gn gs?e U\Et ltéraleegegsaa é'qe?% ssuresoufC %fa ??n? the substance.

exanpl e, backache on Ionger-lastlng exposure, as have
daeea othbsieny.etle tvorry hes bers tleagect mighulsaearoihc@«[sai Becurrence of unwanted

S]ldﬁﬁ %@Egﬁ%\a éé{'reé(gmﬁlsgl% %1 hm n?‘égt{)rnasprgg L ;?pfure ‘as l’laveri)egn observed to

b dicebedad bh bisead PRIE®/MIiBit@aseh Ak elimabtidndafhlif5 wi t hout
adéersely affecting the reIiabiIity and safety of the

medi canent therapy...ln addition

Ky S SOTR AR TRLEIp A PHRCHRPREY P TgDaf ¢lokdigpse medicinal form
widbdaiatdely, affettingahd Bliabillty ahidash Ry drick rialiosnt@shdripyhas

been regarded as inpossible to devel op and use a

sl owrel ease cin Fn1of varqgnaf

Ins geldifiony lpch,ussf)f q,'lg'p YSIFQE qmlca and phaymago m}larpéo(pg 1e%l?]fdvardenaﬁl it salts,
h$Rh¥ALES sbiSates it has been regarded as 1mp0551b1e to develop and use a slow-release

medicinal form of vardenafil. The solubility of vardenafil, its salts, hydrates and solvates is
extremely pH-dependent, e.g. the solubility of vardenafil hydrochloride trihydrate in 0.1 N
hydrochloric acid is 65 mg/ml (soluble), in 0.15 M phosphate buffer of pH 4 is 0.87 mg/ml (very
slightly soluble) and in 0.15 M phosphate buffer of pH 7 is 0.03 mg/ml (practically insoluble).

This great pH-dependence represents a hindrance in particular to the development of
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extrenely pH dependent, e.g. the solubility of
vardenafil hydrochloride trihydrate in 0.1 N 30
hydrochloric acid is 65 ng/ m-3(soluble), in 0.15 M
phosphate buffer of pH4 is 0.87 ng/m (very slightly

pﬁﬁ%gcghggahsgsggf:’ gg‘{?ﬁ %g}]l F/I%ptrgﬁgigqlg é;) lé‘ztfv%ﬁgg ég){ ora'? use, because the
RikAersnden @)@pogc%p&ﬁﬁﬁmg@ t}ﬂroﬁlg!hrhdé @AE8inteBtiRAGI) Gt hélia with pH

t he devel opnent of - 3- rmaceuti cal dosage fao

VWQSWae/m G Gyt ehoutel |08 PHALS v OFG e METR 2 PROFOGE Rioavailability
5113@9@1@%@ thd¥6cinalBEHL 1aN@bstiRE RusS bEXRBHRE iOPosPIBRSAGE the entire
roug the gastrointestinal (A) tract to nmedia with
gymommwégaqﬁaﬁqugr grthaeasy of yasdenafotrerp PATOv @pspyption window was to
bl Qx&%&g@ Bec‘é@squyéugﬁ&cgl #tagtfch'l}Eﬂthml@ﬁW&bér%pétioh; f thd GPWhct, and it
a owrel ease nedicinal form a substance nust
wabthos besdssarfy tp@ggmb fthat the agtiveiregredignit pescifitates in lower sectlons of the small
1r9es%rtaer g)r{dnlB %%tcloﬂnall and tﬁle%fbre'_px\%\égsrorbeh '%ro(‘rps%b Al 2 1ons of t e GI tract. It
narrow absorption w ndow wa
1sea>dpmoﬁab+ ldnmt]nstevatdeeaﬁ; M/adfcg@db@inphaﬁrm mead 4ng therefore has a very low.

I b : '
§1 u i a(\:/%lkag\é\l%g/ f Sgﬁﬁﬁ’e wﬁ-%:h hlg tcf?etmgc!}??ovtweer qgaql {hte absolute oral

biolgaﬁlelﬁih@znctf qahe CIGMR ®DESS nrrhanrowerA sle«cihg ofisheofeletdgeofsavtivd ingredient
tine In.the co O n
b%f %mft %?ﬁs%%%‘g%{?ﬂcfs _I,egtato 8nv§:ry ]argf Elés? By teg}g ect t’to ccirrt1plete loss of

tHeSoraldBibidaﬂfbalhtL',ybdéﬁlBW’ﬁhd faw n/sarmi énval of the acB®&EYngedieatdechns that the

inthe firs t herefore. ha .. 10 .
coerTiees Byt PETD AR CloRBr T SOl rine St e fgabotizing liver
efliyslet RGLIYichtredoniphadddegh@atiasol ut e or al

bi oavail ability of other cGW PDE 5 inhibitors. A

sl owi ng of the re] ease act i I,n red| ent sual |

Fop it Ao o atisti ore dods cRnesd S8 dB et por abyatigh Window and an
ilad¢qyete fhidasditapitissonafst acdosige fcmm}mtheelle@s shegictivet 1hged}cralm controlled

fagiy?)g égelrla% %t{év&’)éﬁrtg? ?F%Z)ﬁ}?lﬂﬁl}fl qaﬁt SO tg%;[ ch:tv?lgper{leélﬁgfo such a Formulatlon
aﬁﬂ%@re@@frﬁalhy ¥fbsidd.0od remain so |ow that the capacity

of the netabolizing Iiver 15 enzynes is sufficient
dc?g.ﬂfgéq%g% gg%@gﬁgr ad $/llgg B‘g@fcglﬁf th ﬁé&@%&%ﬁo‘%ﬁ? B\R}hty of substances with

2 FRS O Hﬁdoﬂfﬂloww aﬂﬂ @re@éientiaﬂﬂ@@r@ﬂ@{ ia the @@Vﬁebt&hb bf thy GI tract is to
on use in _dosage whi ch rel ease

profedeh EHETER UG P BF R (PRShEPGY tractﬁg%??wﬁwts have been

rrla@é Bedeh Qs Qf&h @bsabdRrfd fob b6t acti®Dinrodibnts, Aed ﬂi@&@d Iﬂﬁﬂ'@[&s intended to
of such a fornulation appeared virtually Qssi b

petongrike reridorRtime dl thpgemagsiarg 1oy kngpn oy W%ﬂ% e 669%‘6? drgcribes the
ué¥ of su@ﬁ’lﬁ% y}%‘e%s eVl inaRldd b YerRdin SURSHARER shrdfighRwelling and volume

narrow absor pti on w ndow and preferential absorption
ekmansibre wherses Eg ddi g slaihs sssmewithragecifig geametpyagfl g3 Bioadhesive

orlf)gr(t:ltes.e zc'rklgg ?nceeotﬁ& gﬁdqﬁtef?deg%j bé htgf%d ff(g)rr (ﬁqﬂe H]rﬁe M@lﬁtlﬁs described

UNMer ous enpts” have been evel op
irs Weh 031051304, fhoprbniog thot trasit Gwe.| R)@tungl gredidinehfosns efivery low density

r?plrci\,/?,gr{tsa ulfglaelé gg{; l eiaﬁ descrlgé:c{ie fg)r prample S ’L@%QZC%J? t{u??on%@gﬁ:&s with high

are now
de30p 4t hldbedamed &8 prélengdily ths eesmIEndevt&Btel in nl;p S(ytsztchnzss fahéexample in EP

re jntended to remain, |
0%6%&&(&(@/&, it gas not to date etelr? %ogssb?en?ocs {he S ccess ofl sucgg.systems in
practice. Especially when administered in the fasting state, such systems do not show the desired
effect of a prolonged residence time in the stomach, because the medicinal forms are emptied from

the stomach without noticeable delay through the housekeeper waves.
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expansi on, whereas EP 0415671 clains systens with a
specific geonetry and si ze. Bi oadhesive properties
are on the other hand intended-to be utilized, for
exanple in the fornul ati ons described in WO

Itg‘z/eﬁogq%?fgée frgar%a%sp%q%lr&g? d¢vg I}ggee%% Efplalt fggxlﬁ{ﬁgtécg]nkor vardexgaﬁl its salts,

hidthibd) @61vAEd Hal follyBnor@isc dﬁ&g Birf1@H WHith @ AR £t probleiBs described above

626876, but fornulations with high 30 density are
arg|oygrceP@i med for prolonging the residence tine in the
stomach, as for exanple in EP 0526862. However, it

1R nmgurfﬁsﬂg'ﬁ BecRPBRIIOBIebEIS) @d%ag‘ehﬁﬁhst \hlﬁc}StéIéﬁQ&Be @tive ingredient
such systens 1n practice. Especi al

vadmaﬁl ¥ el gdfatin ?Vﬁéﬁ|Pﬁ‘§°r§F%tP%“°ds‘)L{Hfﬁg§%¥%f}@r@s%m?FBPal fract. It

A debie pgﬁﬁdlé RfinEhEBEMA! fAMPLRIR BT @ilad @168 biofiles through
|n t e stonmach, because the nedicinal forns are

wibiebtheemtior px probjems detcohedcArovd 420 &8 OVEIBTRC: Edbfracigidn gys connection that
art‘n me agg pelé Qgraﬁq)gﬁ:@eléﬁ Q05" Wﬁsc‘and 86% 1ht24 Ws fs%alr{tﬁﬁeﬁe
esired to develop a dicinal formulation for

vardenafll its salts, hydrates sol vat es and
Ttpwhsywrsvilh te stfor imsslintealotieshes,d rmerdye fgpiulgriongr itpthets| spprific release
P ﬁecsrthg%ﬁie OMfrce 1§rafso Oa\ﬂ?orr A"om IdEephégtlJﬁQWf S @Y bt Rl e of these

een possible to devel op dosage forns which rel ease
dbdage fochs aceoriding tetie eventios. var denafil in controlled
fashion over a prolonged period throughout the
Pgéis {Q’Iap%gghélﬁﬁLS ISI‘B&'PPTat latrapﬁﬁ@éegsp%rﬁu@artl%n R}Qﬁrs llgkt&i Eonsure time

nmedi ¢ Formul ati ons w th particul ar rel ease
rqprofnts §e dptimeludgdsagevifoine Hort taedepafil dpr ﬁlptthepq:mmf erastile dysfunction, it has
descr v ver c rUCI |
e o
vhrderAfiharise ofiathe809mént w2 chrorolled feteasemifattaienegiedidnt makes it possible to
Rirbiy M & & B {O4IBAOUR be achieved, so that
PSR PLEALRY Ml L Sk PSE500 DNRGRE o e s
séxualt actlheessanbma@rweswls owdr s praidrgod pawdf o derdwedp 2ébeﬁ¢f@ﬁl§lmlsmtlon
act. on

Sl b Pre A D55y RGBSy o pomncisy i
paﬁantmed: hfeais thuy aghietted, ednd as betfeo result atfi tberapyi trdl hn prictegek in patient

?osure t&ne represents the optimal dosage formfor
SW& BORLATE FU4M5H t he t herapy of erectile dysfunction, it

has now been found that a | onger exposure time has
I6lia88itio t dodghe afotrag@sth donpoltddoreirast ek piesBDE WiitHibihb vardenafil active

vardenafil on di ca Wi th c ntrolle

Regpdishl areo Pa PR ?(ﬁgtn%% draH faRbe itp8: dEhie i show substntia
2BV ala0R D veRS tapntieRhdeYmddienal Foiis Wi thel pitori ant. Whd wsa of the novel medicinal
|nproved sexual functlons cag@be achi.eved,

BRSSP R TSRS e RERIBEOES 1 g PO o B svbsantaly

B¢ t&fdtanChbiBod {eQfls URd hvid thehocaiitédte 8flBlobd SdvEiapdaky) thuefimproving for
t he vardenafil -containing nedicanent. A distinctly

ekarpio Vhedthpiapsutip] afiiqagy 4Rd r%dt}alﬁz dbfeiffequepsy #HeIntRspy b prganted side
e! s I1h §d1{1§n tUSse a7 RLAY EflagetfdfnPalRRI RS frE(?.r%hU ofQfdministration to be

erapy and an increase in patient 20 sa action
reduecdzantl hiug tedds to inproved acceptance and compliance by the patient.

The clinical studies astonishingly also disclose that, contrary to the previous expectation based on
the prior art, it is possible to prolong exposure without the occurrence of an increase in side

effects, an adverse effect on reliability and safety of the therapy.
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In addition, dosage forns with controlled rel ease of
the PDE 5 inhibitor vardenafil active ingredient are
al so suitable for the therapysof other, new

indi cations and show substantial advantages over the

rapi d-rel ease nedicinal forns of the prior art.
Tho BeTion Hus A 10 Nets BFBRRa SRS SRS RGP vardenafil andlor

pagﬁ?d’%ﬁﬁ:’caﬁ{' a@&f)t'alylg sélﬁgﬁﬁgét&ngolm& Fade Fblgm&%ﬁﬁfbrlrx% th@eof as active

I eve substantially nor e const an | evel s
ingredicavasid daverre a@@é&?rrﬂeﬁe eat@«pf bsveserl 89% et hoyepand 80Yeripy ¢4 hours.
i nmproving for exanple the therapeutic efficacy and
TBea e AG%KE hrﬁtlcl J@lgé’s% g tﬁ’engveh&E ?Q@dsg ¥at@facéb%ﬁ§‘¥oeﬂ1e SellSition of the
ects. tion, the use of such dosage forns
lrarbﬂtwwxstht héea‘sc efjedive yngmfd@ﬁ friomi the fesapo fprmes dseording dey é}t?dm"e“tlon is
NGS3306 H@@Sdﬂ%%h
B0 | DDl G2t OB R RRRIALERS R ORI oo
USP% 2108)c [Tos ecltaamedigmnisedarsy?0p anltdie wos\hat@lb@ffer of pH 6.8 with 0.1%
(WEC% onaélryel)ts()tﬂslgauer re\%ar?ﬁon ({t}el lﬁgr ogghéilﬁ'n%del%r{é t62 '{)4?7 g%?ﬁﬁb(mn% hydrogen
oitiuphespise Idlhyénatieo 425 fgeaft Stric anidamorehgdrate fahé 4o gmf 10% (m/m) sodium
0 P RO et AP e D n g g o
pHOE r8juwkd €16 80HPIG SﬂthVﬁJﬁdlﬁﬂHidrd)xldmd'/ @Tho-phosphonc ac1d) The release is

phar maceutical ly acceptabl e at es,
c&Re BF BERATOFI & FORFEERES Lot A8 A TS Spifgrefaranion of e
padatt Meeﬁiﬂltﬁﬁﬁﬁ@%nﬁt@ (1BAP Safple€ areftallep ioRERe #{¥%sd edlum through a
hours and 80% in 24 hours. To ascertain the initia

fiftefien gt AfPDtTRE! SUeFeatal sapemEat Pebrances ctr MY Y 8 fg amount of

ad&t 'HTErJd'léﬁpdesfolJeH' herem is ¥R h&INby HNE Wik B¥SRISQetedSdn. YBe amount of
I ngredi ent fromthe dosage fornes according to the
aq:tm arerddignt determinsd gre@swgytuh@nmé [irgo a‘fﬂfﬁ?té’y fagss of the amount of active

RAT @hpiSyed. THRfavd/BR réastirAdin(ildeontdnt srark p%s’éﬁﬂﬁventlon is defined via
harnaco oeia USP 28 2005). The rel ease nmedi.umu

__theéin@omti e esfeage ffgyshngredionifepeics 89%ppherca tf\ﬁnl@lﬂalaeliﬁ% describes the

pér?é \tq%e ?é?&'sé"&@alcw iXdre Gtk RRALE nliRkgpar ation of 1 liter

I's medium 2.747 g of disodi um hydrogen
ort hophosphat e dehydrate, 0.475 g of citric aci
Th@ﬁ@hseorpmseacmﬁ@nw the entignav{threnirodestielsarerh 2gtive rrgzredlent preferably.
nevdl RNALE esrglleysE 'rﬂ@ oS, Sl B8 AlnY Gflerldl BlBILQRIZEE ZU\/ﬁ&ﬁg (B@Wm 3 hours
made U % 't necessary, the pHis adjusted
amiﬂ&%ﬂ®20@0@5)mnth sodlun1hydrOX|de or ortho-phosphoric
acid). The release is carried out using sinkers at a

o?[mﬁ&ﬁ'}rg{e{g dﬁ?lfredg%n hoBmefrt @fqge Wedibhn@nS RERHatRhs WM @bHd118f release of

75 revolutions per mnute (rp
Samulgeesileat of thegresent inyemtiorh therferimadasion hasdin avarags rr@ie?ghraéfv‘ of 80% in the

f | t whi
P ng ({ ances lLér}]oIiJrs My gn gl%g;ﬁ: CF%%hI%E gxc‘é&f%g é%{“&@ﬂé £0%0$ ingredient in the

are renove e anount active
firsn g0 edhivenobf leseol ved therein is determ ned by HPLC
with UV-VIS detection. The anobunt of active

]h% cr)sgg% %i’ gcﬁtgl%qnm t?% %mventtlon w1t¥¥ac¥ntrc§1teg %]ga%g Bg ?céigllg]in%{edient can be
feniplaty e6l that‘l’hﬁlaaveroazgﬁltmlehleas of 0 mt3®% in tmdfestd@mmmxes cmfa relative high
.th rese i nv efi.ned via

4 PEreatotp Gt R ReFETGHL-FERIMAE B0bG0 BN Bpg! mediina
siti@ndelttltdsals acpkbrASe descri bes the

In a preferred embodiment of the dosage forms with controlled release of active ingredient of the
present invention with an average release rate of 80% in the period from 4 to 18 hours, this has a

relatively low initial release of 0 to 25% in the first 30 minutes of release.
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percent age rel ease of active ingredient after 30

m nutes. 20 The dosage fornms according to the
invention with controlled rel-gase of active ingredient
preferably have an average rel ease rate of 80%in the

time interval between 3 and 20 80%
AR OTBGHE)CL e G TP Bia Pl Feease of active

 i2rlaRdi K8k aktack lﬂﬁedﬁ@ﬁk&ﬁmﬂmmﬁ&r@bcﬂfrbxﬁ RS0 16 hdihrs and is distinguished

controll ed rel ease of active ingredient of

bqoraergl@ﬁvely migBripitghrelqape of &¢ ritilo8ts BnthhfEstal? Wé?eég&’é release of active
jgase rate of 80%in the 25 period from3 and 18

ours and an initial rel ease not exceedi ng 65% of the

active ingredient in the first 30 m nutes of releas
Dptpge dfégﬁsge"“ﬁloﬁwoﬁ?,dcé?l%ﬁs?lg’ft S O ERIE Ty Tption Tefers to al
cg&ﬂfiaﬁ sl i@l 8RS8 RE 0BGV EndrBEER M ROLIfiEABo BR! it takes place with a

ated so that a relative lowinitial release of 0O
laver 86¥¢eiyrratetthanf froms rapBhrelepssumesicingl foymp sycktassfer fragle, a conventional
£l ease of 30 to 60% of the nedicinal

talb%élltcg Sélcqe in the first 30 mnutes of nedicinal 30

substance rel ease is achieved. In a preferred
Derrge domms ithogontrhlieddrsisasgeoffashives ingiegisnicfrhe BICPEH TENasEse include
formul%g&{s\(%t ggdjrlefegge i tvhtcn he. &[1@&; 3 th M@Qidg&@le\“ is If'}loaﬂied so that

aver age re e rate of 80% in the period from4 to
tHeotgtegse stmssathashta time [tk wigh ¢ doovenfieriat mld-te&a@a@edlaﬂalofom The
t.0 25% i f| r rel e
Sl|lobrsee SR aSceon Tlgauﬁé é%gﬁgk%gygﬁe%wmal f(gjglrrg%f a%sgﬁﬁrlﬁeﬁgltg %egﬁlgcomoued
fashibh witb mtr¢dobddedlesseradase of active ingredient has an

average rel ease rate of 80%in the period from3 to 16

| ’lJPle ltlir S’agi‘;jl rflo 30901‘&15 l?cgg-let 9%88)?)6“1@1 n{g)ﬁﬁ?l ¢ St@lleyse mf gi@tlve ingredient also

e dase o int m nut es
mﬂude efbxeﬂlmaoma‘ wallt pilsaile relgpse ditert the Sleldesagbadtive meregianh takes place

1n%gnr’}1tlt]{e %gtqraﬁﬁsqﬂﬁ‘eg 01O£t p?ﬁltci;l\élem Fglrtﬁg%89$1nt@£tlnﬁlma%t ﬁnd formulations in

nrefers to al ormul atiohs 1 n which
“m&ih@afﬁaempnmmlem comiledidedivery jof aqtivel ingiedigntee qom@ineft
t akes place wth a |ower delivery rate than from

Tﬁla%o l orgR ot t?g }'A&énggﬁ ag&?ﬁﬁiﬁ lilrﬁ:}&@salso 5d1&§§ﬁp%oﬁnul§tlons which

ConveERt i onal et or capsule sage orms W t
c&ﬁpﬁiseqiahe@f the | sptgeingfedmott invepidrglessdi form apnd at fhéhqsrmste@ﬂ the active

i nvention a i.ncl de 10 formul ati ons with del ayed
ingrgds g Hﬂ%ﬁéﬂeaﬁ} 2del i very of the active ingredient

is m)dlfl.ed so that the release starts at a Iat_er
At panicutan as'perfthea)rcsem\imnﬁicmriakepreagiteﬁ -hyaloesgs éorme dhiith icprgtolled release

form .The sequent. rel. aefro I . 3
o AHIVE i TPEEFdign "&H‘ﬁi’a mﬁf‘@f’oacﬂ% g acg&l sugsc%)nr? d(ogés@s%%ces with pH
dERn8dn® FolWHilith, sacH S0 echmphd, ﬁ(ﬂﬁrﬁerﬁ seksBtant b gasd’GS aige af additeves.

accordi ng to the invention with controlled rel ease of

ctiv di ent als . - .
T%e nove? fo g{atelons with contrglled release behaviour can be administered by various routes.
Oral administration is particularly preferred, but other administration routes are also possible, e.g.
buccal, sublingual, inhalational, ocular, transdermal or rectal administration or use in the form of

an implant.

It is possible to employ solid, semisolid or liquid formulations with controlled release behaviour.
Solid dosage forms are preferred. The medicament formulations according to the invention may

comprise the active ingredient in dissolved, suspended and/or solid, amorphous or crystalline form.
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15 include fornmulations with pul satile rel ease, where

the delivery of active ingredient takes place

intermttently at various timgs or at particular sites

in the gastrointestinal tract, and fornulations in

whi ch different principles of contr |l.ed del.ivery o :

The estire m%gﬂ*%@hg e gipRloYednipi vAReHs PPH&P IEIGeE B Pﬁ%’%ksffdf ground or in

nh&bﬁzéd%%md SR @Hetdlo%@kdrms hdd6idudQo le et via B®Airolled release of
formul ati ons which conprise part of the active

agtiygringedeant- i n rapi d-rel ease formand a further part of

the active 20 ingredient in controlled-release form

The Babd folth@lies@iRe GbovewithNBniPSIRA 8EEask BY RIALE RigreldRnt are for example in
represented by dosage forms with controlled rel ease

thsf faxet Pl @ctiviegmetsdisptconaingls PUHPEY SECha@h.dDr PaTr's, pellets, granules,
so%aggﬂléu%ﬁ@@ ﬁ'u@arﬂ&rs{/ & as 'd&%leaﬂgx%&ew Ergstﬁﬁw}gﬁp%&d&mted with a

_ . ity, suc for exagg pol yners resi stant
diftusigasontiodlingui memblase addhasg v ffumfecqntsvléqd f B¥StetIsat p§nspreferably

rr\élnltlpamcgln%er 9' ! & g?e!f&%é? égﬁﬁt@v&éoau[ar Hur%r %@%&E@E%?@uch as, for

5 Fou m ni tratlon i's
emm;ﬂe atfilnantra) peles entpemlcfbmtrmmlhewf tad ativesingradiprwith a conventional

bfrﬁ%rta?e t%wg%ﬂer %epo%?pr(%trﬁte tg x{?H\C&o%l«ennﬁHzﬁ'ekEl&EﬁtL and carriers, as

ocu rans
defitred belstvifat dxemple)is amxhed mdtshbseﬁlmnr}y ocfateda'nt}u amffmn copting which may

is possihle to oy sal seni
cPETRGIBTEAE® AP L D BFT G o Bage Bufaic, et ggporgins to the
inleste@emdyoidaRioasly jongiterf hegogehbrs retiliecagredient- contammg cores which are
el L Lo Btet Byt D BRG0P SRepariey e
vdn dktfllsion Qr irhk]t EMIREIPH OMsered Eppedryiateakith s;mefoorzmon- znd a'rhe:oated with a
t
R Sou o S, (S22 ST 2o i Lk QUL PRl Pembocimens
of QRiBindeqti@, OBk a&tivk hiegrddisiagenthaingspaatudasr chmpgis¢ exdifients such as, for
|nvent|on with controlle el ease, of tive . .
fﬁ’&fl%cﬁc@ﬁt"r g B LIHYE ¥ ‘rcgrémd@é ¢hs Bléaangﬁfbl{? copjripye to reducing the
deRliénRt log ther RleBRSEr RbivasigiedRni BIYERADIERE tRY Rlchr medium. In a further
exanple in 5 the formof actjve |ngr dlent cont ai ni.n

pgféeprfqd(ﬂn'@gdlgl%qpfégls “fVGPtl(é\xﬁ]ﬁrﬂlféusmﬁéﬂoP%‘{ E WWF égmpnseg excipients

WHE QEARBUNES ’th&PJ:r%Eﬁa sofblItH OBl @hc® khedSer@Edbili of the membrane at
I ngredi ent crystals which are coated with a

diffefréng Otb Haleesnandothus rlpelpmgn@}‘narﬁ@e the, @Hedependence of the release of active
iﬂ%%fa§lon control l ed systens are preferably
tiparticulate, i.e. they preferably consist of a

| ar ge nunber of coated cores such as, for _exanple, of
The dumdsts el thiskencpmprsteydiyc Hsed i the @roslugifont ofecogied; Regtral Pe“ets (eg.

cl)x%gsg Eg o€ Q\Scr tﬁlc?océgﬂﬁﬁmcbmp@sle églcbalcﬂg %Fe z1‘]'),"groxypropylme:thylcellulose

ner, ere appropriate together wt
(HBMe rend maivmimnph@nc SPYRM It ay hikesyiss paSélbled@f FRelgy other naturally,

smﬂ\%c orgnra)f't*%u§ g%lt}?e‘tlc ly?rféps V\%u%ﬁl a@ntgr %%gﬁ@&@ﬂglllcé/llu%g@t(ﬁ%) hydroxy-
pPdpaktildose QHBC)&mheohj}’tbasxyelkgllchlu@stssand'lﬂyéroxyalkylmethylcelluloses carboxy-
di fiCﬁﬁl:ﬂgS??S I%g tsarétglal!?el?cg)&?ﬁ/ofyiagrl}g% acids gr dl ne ﬁgco ltatlgs éelatln starch or starch

&#ﬁmwahlngredlent cont ai ni ng cores mhlch are

Binders and fillers employed for the production of active ingredient pellets, active ingredient-
containing particles and (mini)tablets, by granulation, fluidized bed agglomeration, wet extrusion,
tableting are for example cellulose, microcrystalline cellulose, cellulose derivatives such as, for
example, HMPC, HPC and low-substituted hydroxypropylcellulose (L-HPC), dicalcium phosphate,

lactose, PVP and sucrose.
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produced for exanple by granul ation, rotor

granul ation, fluidized bed aggl oneration, tableting,
15 wet extrusion or nelt extrgsion, where appropriate
wi th spheronization, and are coated with a diffusion
coati ng which may nprise astIC|ﬁers and o

Mskcrpugne ellqth ax BPg‘fcéﬁ‘ SR BREBHPRERT “CUF PRLEN imo thermoplasi

ekcn]M@xm iséh ad,N@r akhhMe, HPQ! Q—ﬂ:‘Mﬂ(L'lt etﬁﬂlﬁﬁlﬁlds]d: n@/dﬁﬂdyﬁﬂopﬂnﬂahylcellulose
nprise exci pi ents such as aci

28T epocstatrs (HRMES S P U miwvoltq‘?ée/bwlaﬁ%ft% Gapolyr, polyethylene
gBPAL HbIPthRereOoi&d Yol tHa late§le M@'ﬂ%ﬂ:oﬂ(ﬁls {(PRAY, JaRRAES hydrolysed

of active |n%red|ent on t pH of the release nedi um

pplviaylf asetetse®V20), mobﬁ@ﬁbaé@e%%algmﬁ%falglw%s galactomannans) waxes,
' €.«QLf fusi on-control | ed nenmbrane conpri ses
ﬁg§%ﬁg%§gﬁuhkﬂ i E t hrough their pH dependent

solubility, |nfluence the perneability of the nmenbrane

It pretired emmmgHOf/@lSue‘senﬁmu pHimaglifyiap pibseness sadiag.dor srample, acids,
b%j gxg g&%ﬁ@s nE&]g&@t%g 119(§ th%cakﬂl\)é(%ngrkag{t%gﬂtﬁﬂﬁ]g core. Addition

ers an thlck rs preferably used in the
opﬂ@emsxbstanpe@fmak@altt @dssibéator igfluggahdriadly {he pil-depargience of the release of
id P38 modify the pH i

EPRBEMIA e BHRES s Lot QLS AL APPSR Ot g e it
tl&rudtlmhgmdlmy}cpmamg kordoare: a(di%\,lﬂ)md mallq: scid, Larginime, ascorblc a01d aspartic
gg,r ffngﬂesutl% H]tc % bgrtlzrc])ecr?rgg r’s Jl%%tld §1¥rﬂ:t Dc% Ie(fhaﬁgsulphomc acid, 2-
hﬂd}bkyysl}ﬁﬁéshllph@ﬁce a(:NC)fumhy:d lamty glupwrmqoyilcmlelgllwhwse §dRClutamic  acid,

pﬁ%%}el_{sg(g r OX\F/@JF%ty, %:1}: Ef ,Srga om((:: 5%1% methanesulphomc acid, toluenesulphonic

abief thohetahd] Lthr@sie Sicid NCitrsed cids suchiafcenofd, tanmhcyaam potasivachydsgen tartrate
olynethacrylates gelatin, starch or starch 30

A §IGably GBIV nders and fillers enpl oyed for the

production of active ingredient pellets, active

Phrtigtiledy euitableC fontpadducing thardiffusloescoatig énei ¢ihyltedibloedtss ¢.gbys aqueous
granul ati on, ui di z ed ,aggl oneratiqn veb ®

IBREPIER aﬁmme’icghveta §g1§ &gy g%?(aﬁf)rfle Bdpelfiosgr Suclease®, and

Biyﬁl'é@nﬁcf gle@lshdhnNB, €2l kith§ls EEudeitP W) TRdAeir? Ratdnd 6. Hsdever, other
P forry1 exgnp l e, NPC:QHPC g%% | ow substitut ed

niejetielsxsreh @y O erpmples eflinlostpestate and g uless, ISHBEpHANYe can also be
e?hgl P@&Js%ﬁ*forﬁ}lﬁg QTGS U RSIBing pélymd& T ext rusi on

ets are produced by incorporating the active

|ngred|ent into thernoplastic excipients such as, fo
I@?(B‘fﬁﬁ"éd emp(glmwmhlsé@\pr%me lg”fgg]@n coating comprises, besides the diffusion-

Pﬁgﬁ}% §§5 %M&xﬁﬁghtj’s VJH‘H%@I de@@rﬁi%ﬁ%@lu%ﬂﬁ%%&ﬁ%@ for example, polymers

vi nyl pyrrol'i done/ vinyl acetate

resorol yngqstncpgicy eubly heprblulogd phibdlatesp gipgeinliy tellnlosoaqeties phthalate and
hﬁ%ayﬁépgﬁ%t §se ﬁ)%*}%menyéellﬁfo% Gg (?nagéo Vpgspecpa"{‘l t 'céllugésée acetate

yV| acet at e pol ysacc arid
sGeimgte ah«yl hydcoxarpnoplylmaﬂh;hccihlﬂces a@amcstlmmtmmspolm%b@rﬂates (e.g.

E&ﬁnﬁélaiaﬂ)g ﬁ[d%g.[my Pﬁ %Igs% sﬂ@s@aﬁ%’%&ha €3 ﬁp%g?e grsege e E}éetrglre]%se of vardenaﬁl
aB@IBNsaRS hyl@fes, 8¥IRAEY & highe pHSvalues (e.g. pH 4. 5 and pH 6.8) and thus to reduce the
pH-dependence of the release of active ingredient. These substances with pH-dependent solubility
are added in a proportion of from 0 to 60% (m/m), preferably 10 to 50% (m/m) based on the mass
of the film.

Examples of plasticizers used are citric acid derivatives (e.g. triethyl citrate, tributyl citrate, acetyl
triethyl citrate), phthalic acid derivatives (e.g. dimethyl phthalate, diethyl phthalate, dibutyl

phthalate), benzoic acid and benzoic esters, other aromatic carboxylic esters (e.g. trimellithic
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bases and buffer substances are incorporated into the
active ingredient-containing core. Addition of these
substances makes it possible-wo reduce markedly the

pH dependence of the release of 10 vardenafil and its

e%ga(btl, ; 1@‘;12/@ %%%ﬁ)ghyl%g%ye?%/(eefgqéhaaql aﬂlggtfgge%iclt e;@rs in particular diethyl

sdoR@e diant e&@r@f %‘lﬁ&op%ﬁtﬁlcéﬁ'@ gk ddidgacaate thr gWéEI‘thrlacetate polyols
acid, L-arginine, ascorbic acid, aspartic

(o rehesmbul eRrRediodi Ry Huere | Bycat Pl Va@lﬁléc‘ihﬁi“cle%li‘)d fatty acids and

d%‘wa{l{leg (@ gbyccgelhﬁ[;ﬁ%fégﬁﬁgnéc@ryﬁ@éddfaﬁg -acid_glycerides, castor oil and other
I ox e hanesul Phonl c acid, fumaric acid, gluconic
a

nacnaUmISgl\bgimlbmdc B heid algphpﬂeﬁﬁgcceéﬂuaépoholpequésé%ﬁrﬂrﬂcohol) The nature
3’/ ?ﬁg&?%f ttg{]%fa%c?zer %ongagd %at R 6. dé}ﬂeﬁi rrelease according to the

anesul nic acid, uenesul phonic 15 acid,
itveivataadhe, ndcasrsararu@lhax: pfithe @hedicing! Saging is @lht%’?dn iThe aropertion of the

p%atétzgg g%réle entl g@%@%g E,ar (G r%' gngepabi)% %O;%I (n}/ﬁ? %artlcularly preferably

0pé 280l /g bhd’eéoﬁit}fefmass anhecfilat i ng are et hyl cel | ul oses,
e.g. as aqueous dispersion commercially avail abl e

hb%rggr:%g%)ﬂe%enqa?g esio chité& clé%ugh%?l%g&cé )] arﬁﬂg t]zeri;mished product,

acr TS “sUch as udr agi
itNEposktidnagdd tonhe dﬁ%l@’ﬂd-cﬂﬂﬁd drlostek egentscuttess, @@emtpéq ta3d, snagnesium

s%%rét? 2de c{}?@rﬂngi car (liaﬁl‘l ﬁer SIE The Br z)n%?) }ogt (tath% ar](flg (%:k%ﬁgrﬁg depends on
11l dséd sl aner apdplagiclzeng ppapoxtivaros plal;tn:lzar qn1de£ pormellly from 0 to 50% (m/m)
§rrbod| ment of this filnventl on, the diffusion coating

bRl gass ofgheGop®e ' di f f usi on- control Iing pol ymer,

al so excipients with pH dependent solubility such as,
Therelexa gt eccopcﬁhg/meﬂ& mrzc&lsblstisanmtnnbhecghﬁthei ma}img' ccenposition and the

such as cel |l ul ose t.es i al cel
t}a%l%)]esgt tlﬁ)%f%gl?%lfa € %%@hyar‘ oxyﬁrrsor)c)? lb¥ ty)lnlo lihr uf)atmg or into the
pprlntlhab aé eoataiedsl aalki'msﬁs whick imedagsthe @sp"eeblhﬂylof tlmeﬂillrru [Toe pore formers

acet ci nate and hydr ox 0 t

BBy e SOEF RADEr, b Py D o Ny BT e §Betis! 9 Py, HpMC,

}E@dr}@gml‘ok&dt})ylde)luloé%dd(ﬂﬁagn Mxtl bhes)@rn?uiyttélg.ﬂ@es ofratkheis satts dextrins,
0SSl e to spee u the r ea (0] var aen

“ralt%deéEPf scylcﬂ%}“é]tsé?x“%l%% %fs”gﬂgleﬁf‘ﬁsr‘i’é‘i’esﬁ q\ﬁéi fi%%"ample urea, salts

(oBiugh chidé - potaddiéin RlloRde3 lmfhﬁﬂuﬂh"&lil‘émﬁ@ efcQbgas (sh&ose lactose, glucose,
pH dependence of the release of

frppiagce maliRss e cwga A ROl @%ﬁ%}n%?émtol é‘éﬂ“ﬂL %%P‘Pg e Bgegd on the mass

offd %Fffu'sf‘an &R 1RRP6 td 9 Q/m n? pRdTerably 0 «699% (tiint)) particularly preferably 0 to
preferably 10 to 50% (ml based on the mass of the

2PYel o Porextarmyir exs eoPlqYEdst i ci zers used are citric acid
derivatives (e.g. triethyl citrate, tributyl citrate,

r hdefi Sohiify whithtd!ve GoRtin@nd RF kh‘é&ﬁﬂfﬂéﬁ)ﬁ fil f
E?&sltews Wllﬁeﬂ}ﬁgéwpﬁt hal at ? Wd| et nh@l epﬁt hal gt e, dibut e, o

. tyl
epdmiphal netyenlers tesistanti © gasirid Jaxeel 28 icelludese é)‘hg'lalagtﬁ hespecially cellulose
ese?gﬁhghgla&a{n*a dx g}; %ﬁ&]gﬁlu%se tnagle l 'cElhﬂ&se sgcc&ri}altes especially

, al 1 phat I C e ters di al
celtlilgat ese;tatsel:sacnntateesare?r shydrwypr@prlrrethlbﬂaﬁlhdﬁset tep¢tate “succinate and

seba at esters), glycerol nonoacetate,
p&w&%i’ at&?% E‘é‘ir%glt ?“t)gl ycerol triacetate, polyols

Based on the total mass, the described diffusion-controlled medicinal forms consist of 0.5 to 50%
(m/m), preferably 2 to 40% (m/m), active ingredient (calculated as vardenafil), 10 to 95% (m/m)

binder/filler or thermoplastic excipient in the case of melt extrusion pellets, and 5 to 50 % (m/m),

preferably 5 to 40% (m/m), particularly preferably 5 to 30% (m/m), diffusion coating and they may
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(e:g. glycerol, 1,2-propanediol, polyethylene glycol

of varying chain length), fatty acids and derivatives
(e.g. glycerol nonostearates;l@cetylated fatty acid

gl ycerides, castor oil and other 5 natural oils,

M gl yol) andfatt cohols (e.qg.
CRERPF thggpiw adg‘ltléf?fh 631; moqlﬁ%mg] atuhstances, 8th nﬁ%&tﬁ?nas?u%f% e ‘conventional
eRifgld)ci zer are chosen so that the above-defined

release according to the invention and the necessary
stability of the nedljlnal fornms_is. achj eved.

The Sistysion 5PRtBE oF HETUSIOR JRT RIIREISeS, 268 9B ARG HET 01 G from 40 0

160% Wﬂl%rgr%rablmﬁf & abdoy thy BV drmtm) filmpermhihg ldlhf‘ﬂfsioyi controlling
preferably 0 to 25% (mn based on the mass of

PolymeRs and) WhereGPEOPTite AOPEFETTESIHEMN 4 BB CdrICEnE Q0% Gy, preferably
ol?&‘ﬁi s G, &Hﬁéu’l‘eﬁllyﬁi’ré}%&y loqp 2%&;&%&&%& oMb 5% ¢m/m), preferably 0 to

uct, possible to add to the coating
3@@ (Cfélln) e@rtankarlwreéﬂr{afwg 8rip LOK B mspore GRrmek AiiFTesoluplg| Rolymers and
ﬁ@lg\ggél’l %fﬂ_?ﬁssﬁxﬁ RIRLS Thgcheﬁﬁ"l%%ay@ﬁgéﬁﬁ95@ﬁﬁs@g§usnck agents, 0 to 50%
ros propoftion of "thése antistick agents
(rd/epebassd onthetftis massdng othgmasiditirpi(piemestsi ealorats, gprfactants, emulsifiers,
f dis normally fromO to
SRR EGoBRFL R R 1= T Ll Lrom © o,
The rel ease rate according to the invention is
Acfurthercdspest] ofythe tpaserds omiteniiep @owpiiest dsage fames whigh comprise one or more
\%gﬂagfé ?c,él%legfs M]S’n %ga;}ehgﬁqeltlhrﬂé? gglgc?‘?%rg@%llr 1‘?1? rr}g{xe%%?a%e swell greatly and,
tmarghlthnd sveﬂlmgtaed miame dxrassuad daus¢ tha soaing echsplih dhe apjstingd the coating
a t f th y
rr%?eesms? BPs&gﬂlleeyor (qne %flgmél sqhst%llsa;g tc? g% ?eelé(agér’fgﬁérﬁ thé g&laé)e ﬁﬁim, usually in
ppledtite fdrpnl Swelle@lleyemimqnts%ph ése fddmMEtionsHR(@, comprise are, for example,
X Ice | ul oses_ ( . cossli
POk TR BTN RORE. SPePRET i S isgligy, roslnked
séthukri chvbbkmhylmb}(;od@igtethlyh@ deides, arpelyorethyadrglptes, low-substituted
h?‘gé’ﬁi?’lfﬂ%#@hﬁg’é’i éu ose ulggcs)?iEr)ﬁargﬁllres %%an}?ab?e’ cSht 18% ma%eq{ais are cellulose
acddtq ethglRelluddse and pcﬂydmlﬁaSrmescr ose, | act ose gl ucose,
fructose, nualtose etc ), sugar al cohol's (mannitol,
orbltol xylitol act ed on.th -
hF SRt R orreR it m e reny O gk SRR ety and
uBmbdifi@bdd thedidhal f@rat. Hovubas thyy paehies ablfurther proces@ddvhaé appropriate
pore-forner are enplo ients ‘W

B Gb8h BErC B B P TS Ty i OO P fielet prmulaton. I

ofdae t6li dchig®d @NddsirddrdéaLe phéille iLXRARb Eposgile ytHBd’o‘mbine different coated
resistant to gastric juice, such as CFI lul.qQ

FoSTRCIABPR BsOneaB bR TP, CAOR | MEINEr o, 8t 48 dMpflc dos 4o oke place for
eRMhI YA RRYRESPY TR ML & (SR BB oPPiriiat k. 8, unbeitddPeD&S granules or
succi nates, especially cellulose acetate succinate

pawieerhydr oxypr opyl met hyl cel | ul ose acetate succi nate and
pol ymet hacryl ates (e.g. Eudragit(r) L). 30 Based on

I Q?urttl’g' @anm&)t ot e fese rﬂ)rbr%dacgdrﬁlﬁg% 50 1%@2%16rp%ltleeontrolled release

nmedi ci nal forns consi st of .
thereait @seadf| fgrnmlationsagiosh intlnge thaaqtivy @gfngp@g,aem@x These so-called matrix

ﬂ%ﬁﬁ’}i G 15sa1te ?sea&e \é@tq'»g, Eg{)&%ﬁt bylgkff{lgorg §;/&/&"1r9310n These formulations are

er or the astic exclpient 1n the case
paferahdy tn the form i @ tabfee bil lettlge form df Hpluelie®f9eblety which may be for example

encapsulated. The tablets may be coated. Such matrix formulations are produced for example by

_ mixing the ingredients and direct tableting or by dry or wet granulation with subsequent tableting.
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preferably 5 to 40% (mm, particularly preferably 5
to 30% (mm, diffusion coating and they may -10-

conprise further additives (pHodi fying substances,
ot her pharmaceutical conventional excipient s) The

Tg%];r{aggagn %%?t‘ivlﬁpl %rgg:ﬂsxlgtl tfaf c]? Il,ogarrllnrlgfgy gthe rfnb%ﬁ p on m these novel
fRBhesRY ¥ 1ROk FR0P4 (d11:D00, pleferdBlyf i@ rtmang(efﬂom # arimmg
di ffusion-controlling 5 polyners and, mhere

appropriate, polynmers resistant as
Tb?;prse%l?werﬁmoum%fft@faﬁpﬁwvs S By § gt 59039”’ (m/m) of
Rekesahd brulkdn25% plasticizer and 0 to 50% (M nm,
preferably 0 to 35% (nmn), particularly preferably O
to 20%
N o e e e SR PR % s
s@tggh@e's O hbYel €RRMRLESE padithS béikprag 6t & mdde Wieriélable polymers.
m ), based on the film nmass, and ot her addltlves

ts |
( pelﬁgqrcrs ghgj{dﬁ%)g B 32%13 M E)%E%?tl@gg?ubéléaétg);tsof Ahis mventlon which

cgﬂ-ﬁgﬁsg %Jateﬂ%@@&& @ﬁrogaffoﬂu?gsfd]‘}tmér@%% P eé Eavﬁ@&tr%%mal viscosity of
osagﬁ %Pnorms whi ch gg)rl se one or nore swellable

adgast pesfenphly:a, leaéfr§0 {EeasHicH 8h2 6 AT eiEHAIEER F‘&‘EI@H 3t HEO:-
menbrane, swell greatly and, through the swelling and

Wﬁér%gﬁb@x&aﬁ&kroﬁvellﬂﬂélSﬁﬁﬁﬁnﬁﬁ@%o‘l},@ne&@pﬁlﬁrdbﬂy eﬂﬂﬂl@yed are hydroxy-
splitting of the coating possi bl e for

th
prepimerhyleelldofss (ERME), thydWéyq*@ﬂ@%@@ae“MOé% P}‘Péma’a@azglée“uloses (HPC),
h{f&[)@ethy&ylﬁhé)s\és 'nﬁ:thlyﬁ:eﬁlﬂbs%@(M@ tayisuiiel loakt Qlkylcelluloses hydroxy-

excipi ents which these fornul'ati ons nay conprise a
afkpicelbgesaplard hYﬁrQKWWhWtWMlbIIOFedo pRsgum éﬁ@gwtfa&?agloses (NaCMO),
cal Lgel gyl k
AR o SF R 2 c%ﬁﬁ%m O o il QR At Byethylne
opigesy mgty]qwbq— y)plgf egolqugkyg.cgugsqcidlsup@amethacryhc acid derivatives, polyvinyl
RYEH OBy G Db Geld pehyRRE1 dderldiBlAcES h?yrf%fld PVP
asgthotrgggl e coatimz pmal{:yer |I}§)I}§’§§1r e geF( [ ul gfg 5’2032 done (PVP), agar,
pedtiny |gom| rabios gaain@ttpoge}am Istazohy prasiexsh depivatives died arixtyesg of these
s&ﬁg%qg di ffusion-controlled or pulsatile formul ations
€ enployed directly and unnodified as nedicina
forn1 However, they may also be further processed,
Thheweﬁﬁ@pﬁbpmmap@aﬂwmthﬂaﬂdition of excipients, to the
flnal dosage forn1(e g. capsule, tablet, sachet
%rsm.%) ch?rp)the rln %rgﬁfangtﬁ a@&b&lﬁé’ £ e g)%@dtfoﬁ thruﬂ ﬁ@ﬁf%bly comprise
profl i'S a SO0 possi ble to conbine different
actcastt eld% dfor mydraxtypropgmicthyloeiilase thipe ivhabe fiapmipgl visaepity (measured as 2%
é]n gﬁiguast s|6) Mol {%?Qa )Inllghalt \;'”ll\%afthpsf g%cpggfelta?fg at HLa@F %0 cp "'HPMC types
pfe(ﬁe‘rﬁhlj/ amd)ha\faaa tdegiee ©f sebsgtutxummfahehbxpegrbmssqf - &Blog particularly

or 0] o furt t of the dosa o .
PRty Lot g Bt R HORRE b U PR BB B -22%, prtiularly
pfeddreage 12%here is use of fornulations which include
the active ingredient in a matrix. These so-called

mat ri x . . . . .
It is furthermore possible to employ water-insoluble substances as matrix formers in the matrix
formulations according to the invention, e.g. unsaturated or saturated/hydrogenated fatty acids and
their salts, esters or amides, fatty acid mono-, di- or triglycerides, waxes, ceramides, cholesterol

derivatives and mixtures of these substances.

The formulations of the present invention may comprise conventional tableting aids such as, for
example, colloidal silicon dioxide (Aerosil®), magnesium stearate, talc, PVP, lactose or

microcrystalline cellulose. These are present in the case of lactose and microcrystalline cellulose
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formul ations rel ease the active ingredient by _

di ffusion and/or erosion. These fornulations are 30
preferably in the formof a teblet or in the formof a
plurality of tablets whi ch may be for exanple
encapsulated bl et's

PG AT ST oBt DL TP SRR ADNE A5 g fen amount of

oA SR BHLSd ANde stE 8E Aefo@ibbgkdiB@lyon ahymdiint of frodel.1 to 2%, based on
granul ation with subsequent tableting. -11- The nass

ﬂFéWﬁ%P%@e%@que ingredient to the total mass of the
matrix formulation in these novel fornulations is in

H Deartiang® freArdlentbddineht 30Mis ipveation, absyantdd vHich ct’oaﬁ’rglethe pH in the
from1:2 to 1:40. The proportionate anount of th

Mg AT Inprperated info Hrearatita iy afditemed suehpdmoddyrg excll%ents and/or the
ad2 (S sMstes Wilieh MBSFe OF alessbi08dai: BF theMnatrdx Mathé pM increases, and

formers which can be enpl oyed are water-sol uble
(hi sy cas el RISy OF PRTEN LTI Ghi BEEX IS8 PEERSS, o, of the matrix,
RN pos&gl fﬂeQ@avapf[lzﬁf Mh%eﬁ&mele%% O YRese prefdted embodlments of
wat er-swel | abl e polyners. Preference is additionally -
ﬂgmﬁennmowmmm10|nal preparations in the context of this
i nvention which conprise water-soluble,
EQM?nﬂl su{tﬁ)rlﬂﬁqate%%l \VMEH §an I:Eeha%ﬁgd Rahy FRE& fgﬁl’ﬂlzﬁﬂnﬁaccordmg to the
vi scosity of [east 15 cP, preferably a
invergtin 60a<mt%v( melease r\etdctass 29/fast ase peoibleapiinsigrendet utrt de following
SEanceQafi & c}/éahﬁg ?/ngé rlﬂgelr%?@ ear a%lﬁg acga\n’%%ﬂgsigl a@lg %enzenesulphomc acid,
bh}zdtlcoac}d- SpecOyy Iaqé,t tejlubbed phthdstes i HRNC)lar cellulose acetate phthalate and
dr oxyet h S opy!
h c)f; eﬁ-t'ygilthg%/ ehtil Lf% %I gezlggogéé%%ﬁg%per& %nglg é;gl%l( %él)ﬁﬁose acetate
sx&:‘cimytemtdl HIPM(E%S @trheacual ktyimsil}bhohmsesd Phpirgsygthanesulphonic  acid,
ftgrlllalé%{]ar% C l(gnfl(c)e/ %éc? q cnxy (Itjx{caal)c(: lea(rKg%{%l p%?asi W’A%%(%%gen tartrate, maleic
agjd| aniletiannads tﬁdﬂhalnesalh:)hoﬁlor aedammll)er;et}gcnatateamﬂe g,ar}imldragu types),

fl our xanth 5. oxi.des 0

P ERIPAAOF Sl S dh OG- ORI Jheh Waar ] R g s, HPMCAS

aﬁ’cﬁﬁdl%ﬁéthdb ates(@lgY Hidaagit® L@'a&%&@ﬂeﬁb&%\iﬁ)oye@&f thes! dxyipients are present
hydrol ysed pol yvi nyl acetate (PVAC

ih pymtrﬁs,fomlflat&np agjzﬁgiu‘(gpglﬂ)e m&ﬁ]gpn t?tedé)é? Fyﬁlca]byuaﬂdsq, A ]&roportlon of
floBAG 6% '&m@)%&ﬁ'oﬁ the%talﬁﬁﬁs of hétndkigh derivatives and
m xtures of these substances. The use of HPMC is
artlcularly preferred. 20 In this connectlon t he
BFHIVR IMEDRdRIE-BQTIRINBE R TERYTRISO 9VE FRECITS\BSPF TN ShapguYigh which the

tﬂgagé RriAMleYcAYIRAd §)%cxﬁ@ edﬁtan&%aﬁﬁfsuﬁace The matrix surface and release

roxypropyl et hyl cel l'ul osé type whose noni na
smfase o8t by cenmoedifos ¢xamplody cempresHfpnHo Fnertad darmats| (i pular tablets),

oA balcd pilial £A8Y: domnfill baRIclEABY el of £ ki i

type pre era used havée a degree of
substitution of methoxy groups of 16.5-30%
Fpramtlattoust wﬂh wffepntelfetemmrqpﬂl@s S%e camblingd e graawlein multilayer or shell-

ot sztlets 0 aﬁ} gq;gxgr A ﬁsg ?(ﬁ'}/ejx_%}?g,ﬂﬁe Q(Intréﬂgﬂzré%ases according to the

par prefera
invention with hlgh initial release of active ingredient are achieved by multilayer tablets which

include a rapid-release layer, or shell-core tablets with a rapid-release shell, whereas a final

acceleration of release (late burst) can be achieved by shell-core tablets with a rapid-release core.

Another configuration of the dosage forms according to the invention with controlled release of
active ingredient is characterized in that the active ingredient is incorporated by a melting process

into a matrix consisting of one or more physiologically acceptable excipients. The release of active
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It is furthernore possible to enploy water-insoluble
substances as matrix fornmers in the matrix
formul ati ons according to thejjnvention, e.g.

unsat urated or saturated/ hydrogenated fatty acids and

their salts, esters or . amdes, fatty acid
ingrediep} GPPCEFTE Al IHaREs X EAtE TS PIAehRY dapgphar crosion. Trese

f&ﬁﬁfaﬁ@k'a eeﬁ'eﬁﬁglynih XAeUo B o %raﬁdik%sl%llgﬂd Bs ta@féﬁéeﬁhe B3fnsldv@ined by melt
fornmul ati ons of present 1 nvention mag rl se

eXIONPBRSPESHTAlY pf:léem @.ﬂdl &ﬁ@ul‘i’ﬁ gn Bg Erthersprogesse t%%&meélcmal forms, such

a£0ld;0 'egﬁﬁplé | Ib!yC QHcagéu%l'og e ok AghIORe (hihdre MBEMMRRIEURith addition of

dtearate, talc, | act ose or mcr ocryst alline

: pmm‘nlacu:b’@@ﬁy c?ﬁr@g'@ora} excmiense rfhe imelt ¢rdrudaescacsprdingdp dhgeinvention may

a8 tgonq‘l)g Bé)&'?yn%tagq Eﬂb@é?qu%g lblé leg‘lﬁﬁ‘)ﬁed]]g thl?&)rn%hutyd foﬁn Sy producmg other

e case of My stearate
demgeﬁbnemdcly as, _tﬁoracmala;vtnmlﬁtnmlfableiﬁrﬁm fortlsr poc&sing aldo inglu¢secombining
BB SRR TR O L6 Qi and i
rfdakd patidles toygipe zeﬂceageefdrrermedmeﬂmmrudafes thd/er thonmediting forms produced
fI_subs ance whi ¢ ﬁérol the pHin the 5 matrix are

CRdB H%F%‘%ﬁCP% e“? matrix. The addition of such
pH nodi fyi ng exci pients and/or the addition of
Thel hsdla eardated |afehp1(dﬁmdnlbyemmmgat}e azbitiss dgvdieht owith of ldakteone fusible

trix as the i nc
el bl SRS B P HREPRIE, g gomvions
pl%rﬂ%eﬁﬂca@ﬁdcﬁth&s medtirigat a tdﬂfﬁaleﬁﬁlrd: in thomsgelren S@toaasmce\pe:ferably 60 to
ease_ for these

V|rtuaII H-. i .nd d
200060 eﬁ%(ﬁ't 1501811mg gﬁ%%& g%%rﬁlts AN, Ht]? %%51{;1&61 %r tﬁe ?'uxmg of the
cSHbdnektb & teReGI1deE eiites batbicake Bidfindd@ dafsiete tn@lhh@,ebr ﬁa‘t ofithe components

fornmul ations_according to the inventign to achiev
-aregedigd and b etfer imergdienthire admixekioithyp melbthe mpEpEf ggﬁtca%% the active
1ﬂg¥@1efn€)|ah@\/ﬁhﬂgaddﬁH&SpraMESs t}&dhdiibﬁnaam ﬁfter nadliigy aed dan therefore be

%lnlne ascorbi c aci arti

BN AT GFATEOCA BFe PRl o G gty Aot o erempl ot gramilation

c@l@l éﬁ&ﬂuﬁﬁgn pcmeh@érﬁg 8%ith Mb ﬂ&ilﬂﬂng WHIR! efflslod| M8 Qh@ﬁ@t &ft e extrudate
al at e and r oxy Inethylcellulose &Ealate

“élér piill Dastic s @FW&?’E‘E‘FO el ?fafP]tlﬁ’ euordiRgtY {of SXEPlicB pR g sranulating
u&§a§yggmgg$ﬁm@@QNMRyCAS citric acid, ethanesul phonic

aci d, 2-hydroxyet hanesul phonic acid, fumaric acid,

| uconi ¢ acid, glucuronic acid, glutan1c aci d,
Tg@tna@s irglin A g SRETEGiEntrigthe tofall BRE ofatedrelingipifpte in these novel

f&ﬁfuﬁnoﬁ% Iﬁ%ﬁkex%h'éel%?m 6§ tQLD6b, pRRkBNEH RRGENe FHodS1:4 & 19100.

Eudragit(r) types), toluenesulphonlc acid,
t r onet anol , tartarlc acid. Citric acid, succinic

Exampley jof sg@qbée thaopepastic cgwrspo\y}y%taﬁa@feﬁr&hésswe]éabbe or "soluble in
E%(é (S%g(!d He)ha Lz)re aﬂo@yvmyﬁ;yﬁbl?@ny (ﬁ@iﬁb‘ Q&fﬁ)ﬁfm&s of SR Ipyrrolidone (NVP)
ents are present 20 in the matri'x formul afions
aad:moyletstnxg inpartinelai vimyd aedtash copohanerseferiny pietasd 4ng cepgipéscreid, partially
ro 1$ 5 'y 1
h%lcﬂf) gfe% cﬁgwrgyfl atlgﬁtgtfehﬁ{)lwml ﬂ(gh%l cg?{%légg @terp,acséﬂglo@e Q@, especially
metigtcelihlest arcoeth@caiiutvge, rrutdrqxxalhyigella]osq;, lespeeialyp bpdroxypropylcellulose,
hgc?rg)li’gf%{kyirgethsyllj HL% 0ses, espec\Mﬂy %ydroxypropy]methylcellu]ose and hydroxyethylmethyl-
cellulose, carboxymethylcelluloses, cellulose phthalates, especially cellulose acetate phthalate and
hydroxypropylmethylcellulose phthalate, cellulose succinates, especially cellulose acetate
succinate and hydroxypropylmethylcellulose acetate succinate, polyhydroxyalkyl acrylates,
polyhydroxyalkyl methacrylates, polyacrylates and polymethacrylates (Eudragit® types),

copolymers of methyl methacrylate and acrylic acid, polylactides, polyethylene glycols,
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rel ease is influenced by the specific geonetry and

matri x surface. The matrix surface and rel ease

surface can be controll ed foriexanpl e by conpression

to special formats (e.g. annular tablets), 25 and/or

by coating parti al area a barri e
PARAAOS oEiehatd Petigehromies Uk O IAGIOHET G g PRI det 4R it alali

mdiaf SRLeMoniuel @Ase properties can be comnbi ned for
exanple in nultilayer or shell- core tablets to give a

medi ci nal form Thus, for exanE $ the contr Ileg tion with
Preisise disamepiastt ECHRIEOOT MU RRTISERT 'RIHCITghe T Pagen

cortoBabRIede AGLINENEBAERAEAPC AFEP, 3aREMEEH0RY viny] acetate copolymers,
mul tilayer tablets which i ncl ude a rapid-rel ease

p¢1myethyaccv.latgsheswm@br@dtaaﬁ? by HPMCAS. Rolyapplere ebicelagolvethylene oxides
%ﬂg#hws ergas a final 30 acceleration of release
%urst can be achi eved by shell-core tablets
with a rapld rel ease core. Another configuration of
Exdwepleio g glasticining exapiontsliviich ean he amplayed itorieduice fthe glass transition
te nltaFuQ‘% o?dthg 241&@?66 apef pr %:hé/ %1905]19 rg?}d:'er%m trfeﬁlylene glycol, butanediols,
aracteri ze e acti've ingredient
pemmmrspoauam ed b:yntaeryﬂbhtOil ngepnols.edeng-dhaino ab?ol??é% r P@éyethylene glycols,
onsi tln e piabhs;
PR, RGeSy A B QLR RN BRI A s s
dinhtﬂs'e pBuhaletaJ dhettiylmﬁitltalmtdnhm@dtp@@ala@k,dgn;ﬂlca@@d pyd benzoic esters, other
arﬁplélffl & F%’E?x)y?g est{exﬁ, (e %rwegfthlcregﬁé?sl) &Q{‘Cpe fzée{rg'gtgvregr(gg triethyl citrate,
trivabll efnate, ddeey] troxthps cmrlatealamphhtlb}dlqaﬂnloicylicea&tersl,(s igodialky! adipates, sebacic
and ranu

especi a
e%?rgclg é)glél&X]?lp 518{‘1% esrebz%%t& rtﬁréﬁ erér)hé ycer(l)'I Cnﬁonggceg?ef gllycerol diacetate or
gB¥&@6Plrigcetdny fﬁf}Cﬁﬁt&uinatdleﬁth@es teab gbteroignonmktezraes acetylated fatty acid

riate ddi tion eutic
glé'g% gtcia%tﬁr Wea?glopleéﬁl gl 'f’he’ I?TIEEIP’EO )I%?q 5 [{elgo}éo\ésc & cetyl alcohol,
cét@lsfeh’?l allmhel)tdugms ragar ahd}djli arxdmagdrydeﬂueatlgasduglcbrjahntol 1soma1t lactitol,

H%lﬁllggh L%ﬁggde?(%sé%ga (}?ﬁﬁgé‘%@% %gg o? Pltas?tlmzers 18 Pox%ally from 0 to

 30%IHinY), brafekadlysirond 06 1096 (RY) bied 6268 itdig) nakssaftmermélwkesdate.

combining fornulations with different nedicina

substan e . rel ease, such as, - exanpl e,, sl ow
The, gxtaided gpxiure é“aé{af"‘{sid&f adive t“&?riﬂr‘if‘g Cégg%% & hFrSr‘W?mﬁ“ate plasticizer,
al¥B lcbmpride ragta RS manai&ully tddvenBeHat bduatives GbﬂSxaﬁip&dlUb&eﬂnts and mould
10 from nelt extrudates _ can be coa

rlsess aeteSlidies prbaaYetdn kit SIS iZPrigFagican goavengers;
c%ﬁl@m %&@@tang&@dafn%s igRb@statiesd, H1QGhE alobrits, auerRird) | Reservatives,
exci pient (carrier) and, where approprlate further
celoravisraveeiaRers andaFeHEBELt i cal additives, nelting at a
tenperature in the range from50 to 250C, preferably
"[ﬁQ p;eeondggg%r duthh 1099 OB HNEH NbxBipieBXdre ekblRYeBNdfficient temperature
shapi ng. is posSible in this case for the m xing of
rqsh@nqesané@hﬁmimagtqe@abplgke pl ace either before the
melting or during the nelting, or part of the
bEY 8BS (B
TR PRARE, &g Ges R e Wl bt OBle b BheR AR
active ingredient and any additives present is
Lubreants faod rrapiie relfaseagensd mangloarraameln steay apigragd piearates, especially
e { Ic,
11(1&9 %lcuNHqF ggx(égﬁl%r&gﬁ?]t@sr CalSidh l?em:ﬁtef 95du§ﬂ§9:b1@'g fumarate, ta

ure ot granul at1 on,
51hcones waxes, and mono-, di- and triglycerides such as, for example glycerol monostearate,

glycerol distearates, glycerol dibehenate, glycero monooleate, glyceryl palmitostearate, be added in
an amount of from 0 to 10% (m/m), preferably from 0.5 to 5% (m/m), based on the total mass of

the melt extrudate.
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cold granul ation, calendering with two noulding rolls,
extrusi on and shaping of the extrudate 20 while stil
plastic, e.g. between two belis- or rolls, or rounding
off for exanple in an air granulating wunit after
cuttlng of the extrudate. The s.rati agti,ve
Exsipplesoidav tigs nied apotnamaliind §e%ffw%f%%tsr@fefémg’l& i ydogenefed form and
thth %Stﬁeltﬂ‘%\/&tnt of fn&ad e Qﬂé&eé &.d. BarhdiBa W@ﬂgﬁmﬁd-clm al1d3r1g19cer1des (eg.

200, preferably in the ranqe from1:4 to_ 1:10

4

gmgﬁbmgos@ﬁrawgiyaﬁpb distrarifdpEHsrq] cTbehFRaie rgéYCCRRh‘i“eli*POEP@ glyceryl
pBBl(?}Bﬁéa?M:)y ﬁd@BﬂxénﬁPA %s;ﬁ&alﬁ’fﬂe‘é@nﬁ i tofed aRMBMSH S fRGh 0ab 30% (m/m),

m%wn yrrol i done (PVP), copol ymers of
pigfarabiy ) pyi0foln/a hesed IWP)e totalrapsy prips e S, in

particular vinyl acetate, copolymers of V|nyI acetate
Eg%lgsr 3k Gile hlg edpglret 's@lstlaﬁ{ces hyiel Qk VistedhuR Odi¥Mbd) Ydluminium oxide,

ate, polyvi {“alcohol . cellul ose esters,

rrraerhdsuuhosedet $ilkqas andesqbeatq:salsreyrlc eid h%ﬂldc%qur%IFS@scé“‘d?FG derivatives (e g
e P S P RS i P, OS] fg g derivatives
e:sr[aﬁgz mah bl;ppblyldm ok frpm Oy 1366t (W!In); @rdfﬂah}dsé t@ﬁ@% (m/m), based on the total

e Inethyl 30 cel I ul ose,
IT%ﬁ%géy%éF%ficelluloses cel | ul ose phthal at es,

especially cellul ose acetate phthal ate and
Mydfeax@pnlmdthmemlyé d@lagmﬂooseacmmaltcathe invewtjan yfiggentrolled release of
succi na es C u nak

BB S IR0 ARl o HBERSEL0Ls SHEpL 8 s e
afddbry piy-depexyemk Isglhblhslr i mtpess;ble pimd)qghyttjq:sg)cyapxkgﬂs (for example the acids,

bﬁg&&y}l&r@y stu?t 3%1%%53/%@ g?@lgnglgs Ore% %stggljt}{ce W 1@1(:1';3)& Qltre%ﬁy been described

séRtdD 8eypratisusi) to mintlze theati- dhpermahqplcddtel relle&p of vardenafil and its salts,
%_ et Iene gl ycols, -14- pol yethyl ene oxi des and

8 ?%% H&r i des such as gal act omannans and al gi ni c

acid and its alkali nmetal and anmoni um sal ts.

IPrhe fresduetibnt dfehanmplt aﬂtddateeﬂmtephanbestﬁmTiOpmtﬁdtnredlln@; "gofi@ solutions” in

0 e ccord ng.to entiaon
wgabczltat?eoalc éedeE? 8%1 és n 6l?egf8 I ft/ aemc|>lecu ar 1sgerf,1or(ljl 1rn et (:‘HB%EHX PVP.
vi nyl pyrrolidone/vinyl acetate copolyners 5
Apﬁhmafectoht]gﬁat;ohaifels, dcssg&dohmb¢cyrdELgdp ak};i in@qm)iom_ withemiagled release of

yet hyl ene col s
V)?t ﬂgrgéletithaé? OtIC S(H,grx% ?ch Fas z?%%rrés ?Elglll Fc)>|srre1cmc systems are
mbm:lih g@mﬂme 1r€tﬂa|pﬁhy>fidrt1' ) trheddasce tlﬁeh&lgér&&ff mhedipnsl subowance from the

tenper ure of xture ar.e ropy | . L
1st gqngrla{lrg/gaéﬁ org Frygsgllotlc BFYIS%‘E cg-‘vg% fX%g ni% g%t%l}ed description

&Uﬁﬁbt@%yd@@ﬁg 1§@fv¥ﬁ kot iekaphple hEWama RSK. dt. Qﬂlg Osﬁhalhmpumps in drug delivery”,
al cohol s, P yet hyl ene glycols, 10 pol égrop ene L
Caitpadhesiewsat i dPpgPesiE DV b SYTEnSy sisy ol QU044 [-dhang Santus G. ot a
«“ & 1eratufdh MBhY of BBAHea RBlease 35 (1995
gle?ﬁb#&%ﬁ%hgygf%ngﬁgﬁg?FQphtﬁ% |at’e), bé320|c gmdcase (1999)
léfld benzoic esters, other aromatic carboxylic esters
(e.g. trinellithic esters), citric acid derivatives
'I(hg 9{{1(#0 rs&s%ry XJ OEI%fl?Of the' td’résb]gtny\lenﬁdntﬂréter%bly%&?s‘s)'s of:

trate I phat'i ¢ di carboxylic ésters (e.qg.

dlalkyl adlpates sebaci c
e a core which comprises the active ingredient, where appropriate a hydrophilic polymeric

swelling agent and where appropriate a water- soluble substance to initiate osmosis, and where

appropriate further pharmaceutically acceptable excipients,
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esters, in particular diethyl sebacate, tartaric
esters), glycerol nonoacetate, glycerol diacetate or
15 glycerol triacetate, fattyl@cids and derivatives
(e g. glycerol nonostearates, acetylated fatty acid
ycerides, castor oil and ot her nat ur al ojls, .

. M a@riyfmsl)ell RICH ORI OA |2 BRET-ReTEab mRist gl whiek g Jypermeable o the
Celo¥lpsieaaroY ltheaal:%hﬁ)ér}dlerﬁ-'d&ﬂﬁlﬁmg S619.2hd 845G @t Sn@dtetice through which
sugar derivatives (e.g. erythritol, isomalt, lactitol,
rethningestlientapresent i the opss e9dbeReleassl xylitol ). The
concentration of plast|C|zers is normally fromO to

TROY el 1om Whiek B Ahvs forna Br Ih@se%%gé A 2282813 t6 thelili@ntion with
total mass of the nmelt extrudate. 20 The extruded

coritretled eelagsryof astivd wexsdisett ip vemipprgicalls- a1t Perwgadly tarwalgigaqueous media

rJ.at
bR RRNAR P gl A3, bOIEr I F pRRCARTRI S Eorlanls of the core
ahdmmawarforsﬁlan@rrnwhdl’her wlegtiseseapernesbleghell mategalgp gnsoluble in body

ﬂ]c lgg,:N al dSt’ erocll 1se hat c%@-rq (Qidﬁ‘lotli’)p %ﬁtﬁsﬁct aﬂdal@'ekérétgé %nchan ed or it shows

scaveh ers, -conplexing agents, antioxida

bjpkios toallynbwazrésr fhe efyd Qﬁ/ﬁmgaleagﬁemm$ Typigalfraateriatst for prOducmg the shell are

KB B el & Seyre 8 142LAM Sror SURSL ”‘ﬁ{ejafa%gg Usi BY6ilol 093977404 and

Ition sul stancé as
Eex-m(l)sent[t xarpesﬁbm ki gsev il yexam;ﬂé iacylaem cdllelvpederivatiees (cellulose esters)
ista
"Bt st alonshin Preo B B iR rSha: pidedo gty gcety groups and by

aeﬁiiﬂﬁdﬂ dl&il&acﬂi&}l differer fton 66991 (ﬂé r@a]lulb&ctrrceta@nteiluh)ﬂd trimoethtd, cellulose

age?aléggt;y aGrg%% ecgﬁépsfeyacetaieﬁﬂﬁ}a%n%glﬁi Cte m ﬁmyﬂ:arbamate, cellulose

a?@ﬂ@ @@dciﬂlﬂﬁeséﬁlafo@é BSetate dinethynaiacstag, e:,elhﬂﬁnél adamtstdﬁﬂh}yziminoacetate,

unmarate, talc, = 30 silicones and o-, di-

cglh)épsg Iapeézftg, eglﬂ ffélgongtﬁcwllalgse ?cafate\l\a%mcgtategfﬁo E)Feofmetate ethyl oxalate,

cEMIN&e b&@eftéiﬁlethylgllllylﬁﬂﬁtﬂ cellil6dcdéatt (Bﬁnyls@lbly!mreodellulose acetate propionate,
di behenat e, ce:(ﬁro nonool eat e,

CE)%HI‘?FF T aftétf: 561815 lﬁq{ate,aﬁglélﬁ%&%tat&p tPPS‘?ﬁSle%OSate cellulose

adddde b yanf BﬁHEﬁJeﬂblb% dcEtndBrivativa, :ﬁﬁba@m addtate bﬁlﬁﬁﬁiylm acetate. Also
the total nass of the nelt extrud

spifagle a5 YEINsERblS  BemIeaRateridd av:ea@f %fsglp@ser, &PRO ymngs al%llene oxide
aRd &f f@l J:lMyl' éﬂhepypdiﬁgﬁﬁaépgﬂdésognmygsl@bls atdl pdlylactidBicld Begivatives. It is

p0|n east C, waxes (e.g. carnauba wax),
adqup.ally dﬁ)0551blgdtot employ clapfuess © éntgnswaélyygétplbqnsoluble acrylates, e.g. a

Jr%‘fil efyPa L¥GSE Qtlxetl'g'! %ﬁﬁér?faﬁs If &E%w Qhe shell may also comprise

e enat e, rgcero nonool eat e, gI ycery
ppaﬂlmetsostcb as, atbe yxanpheo hstriasticieiog selspaeds a@llrlegiiw ragritippfdpreviously, and

n tg\;&g (s nﬁ%‘%uﬂ)& aeg%delJ %meofoPrQerg’ Qiy ?eﬁ’ass a fpﬁot@ﬁrgﬂce@cfv@ kEloéftmg which

the tota
n&ytcbnmmf exiyzerpl HBMCifoerPIG elrctof@rspitaﬂfemasaméeréaﬁsnobwﬁékm glycol)

aaé: P&g{entgl(f gatq!arll’lllrln 4 1r n 0x1 g)]t nzlnugg ng}l gcfa to th@&ﬂ%%%le shell. In

an SI |Ca es, earic
OSdee&f il dbde, to @eninidto 28 nd’eﬂ‘lld\ts;:tof\lhisac(lee ggredlent the osmotic system can also

cel | ul

§LP§% éed g{s% 31? Sag‘)l\écoﬁéﬁae@%%tn%g%B‘lz%gagogg?g sgin?/sfélgh e active ingredient is
AP P RdldaYed dh RAnREGAD thé RTeagf médiam E:fére thid¥métidalty controlled delivery of

preferably 0 to 20% (m m, based on the total
active ingredient from the core starts.
Examples of suitable water-swellable polymers which may be present in the core are polyethylene
oxides having molecular weights of from 100 000 to 8 000 000 (e.g. Polyox®), xanthan gum,
copolymers of vinylpyrrolidone and vinyl acetate, polyvinylpyrrolidones, crospovidones,

crosslinked sodium carboxymethylcellulose, crosslinked sodium carboxymethylstarch, low-
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- malpse; At lactessnBspsharlsy) syghersgratfivgsea b

10 mass of the extrudate. A preferred enbodi nent of

t he dosage forns according to the invention with

controll ed rel ease of activejingredient are nelt

ext rudat es which conprise excipients with pFLnDdlfylng
properties and/or pH dependent solubility

sxﬁ)@@,@tem hydroryraeiyimethdestlulose B, sp((lh‘(BYdr%?Sé’élllﬁﬁll @e%‘h%ylate) alginates
%%tomagﬂﬁ'@ Samd Bt Bycﬁbmﬁxc%@ﬁncer@ r&dleﬁ’lﬁ% ﬂ%fssmentloned in the patents

istant to gastric juice which have already
U(Sé3§651|05e@81500§,é7/3e ra$ 4207898, FPOPPMIL) P R/0/7 rﬁnﬁh \2/@ 9640080, and
np 1g§&g@ﬁ§nce of the release of vardenafil and its
ydrates, solvates. In the production of the

nelt extrudates there may be formation of so-called
Stigle abmwbtality iaotne: subsiancehivbinh e4nebeardded &0 thageredp drfucq @smosis are in
P 1rr1101 tlhgll tavg{er QQubl F?sw?&g%aﬂ? gge E§Lllbg nc’:ers] sﬁcjﬂe‘as r@xt oty leAthe water-

FUTR hér "con I gur on o fie osage form accor di ng P
sdlligle | v@niceso mewndidried cinntheobhaemiacopdedass endofin “Rgmengtony ePharmaceutical
S§1>e712 ig gésa ?L etggs nl?t Imearrrtgc?l eaﬁ%vﬁ@ r-sg%ﬁh?ef] %\ﬁg&ﬁﬂ&gir“?@ﬁ%? FcJ)rgeamc acids or
nbxﬂoﬁlh Orghfiit Gtibs&htes With hlbh Solu}aB@, intwgergeich \aerfyr cyfample carbohydrates,

i nal substance fromt g
%& Y éc% can %)e 1nco§?orated sdngly or as mixture

eﬂ’éﬁéﬁyaﬁuﬁﬁfs PR ABHOSRY A OBS rsﬂbtis jgees RS §He LS
fdrah&Ring AsklediAinl thel céle afr nafled Of wagfof @zamytie & By ﬁlbwmgt gorganic salts

gi'ven for ex le in Ver R K., et "Os S
sikh 20 LIgreFs e SUIPier (o LRt . fulip§eR Phosphates
ahd Hﬁr@@éeﬁ';ﬂhbspgﬁéi 6Nthe afkhli G&@Tﬁ)n&ﬂl?a—lﬁa@ar&ﬂdle@amhﬂsaﬁor example,
et a Csnpoti c dru dellvenédﬁa revi.ew of

t
S%lf]’é,nlfthquplt @?tés(sulfré-ca cglglu?rnrg?gnﬁm g3 P Sﬁg}ll ésagcgplg gmd ascorbic

a6id S2Dinic dcid kitrid BEd, TR 421 Mle® el taeiaikOstidyBerzofacidhend the alkali
present invention preferably consists of: _a

gF o1 A BB SR A s SR SOb@T D BATSAL SUClhhp o cXample arabinose, ribose

oPRAbR ek G Ss1@h BY Qﬁ@)l@*] iffuttose) @d13CIBE bEmarBios, hlbitgha’agmtsuch as sucrose,
and where appropriate a_water-sol ubl e substan
skri

$54¢ raﬁ H)éa[nmtol, sorbitol,

nghgmng&@y%;&g&kyaggggptabIe exci pients, 16- and a
whi ch consists of a water-perneable nmateri al

mhlch is inpernmeable to the conponents of the active
Spéigmetioast and spdiwn RicAgorast &e PaHer HPreferabliysad- one

orifice through which the ingredients present in the

’I@l@ [)ﬁn&l@ Rydaén ﬁl@;’ £R5R6ally[ddepHERL @Rér Bharfnk@missniy GJShvEIhfbnal additives such
[l is"forned for these dosage forns accordln

st hier e | TUTORRE 4nd s 400 GaFmi oS, BPoeiey s, thickeners,

pl‘d?&'ﬁl@éjéo?lmds sﬁbﬁlgm REY IBAl#Rs. 1. €. perneable to water,
aqueous nedia and biological fluids and |nperneable

or very slightly perneable to the conmponents of th
Toso rasmoticarriEasau Fsien] accprsings fo| e fieREdn Brprodufed saihdae eifpof standard

t%ﬁﬁp%gfﬁglgqg Gvet hg%rlul & & doﬁlphd'ﬂi%gld‘ﬁ@ltﬁblétﬁhgb% azfroduce the active

. _ es not” erode, Is not degraded in the
intgrealidnt-eomthining @xcandtselbequentragapesctoattne. i t shows

The shell of the osmotic system has at least one exit orifice through which the active ingredient,
where appropriate together with other ingredients of the core, is released. The orifice can be
introduced into the shell in various ways, e.g. by punching, mechanical drilling or by means of a
laser drill. The term “orifice” also includes bioerodable materials which are dissolved out of the
shell on use of this dosage form according to the invention, and thus lead in situ to the formation of

exit orifices. The nature and production of the orifices are known in the state of the art and are

explained for example in the patents US 3485770, US 3916899, US 4063064 and US 4088864.
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bi oerosion only towards the end of the rel ease tine.
Typical materials for producing the shell are 10 known
fromthe literature and descriged for exanple in the
patents US 3916899, US 3977404 and EP 0277092. It is

ossible to use for exanple acyl ated cel | ul ose .
Tho risas PR 8oq0Eng 9 e anveriiasy 8 PrimRvCH LS BipHsh e ogggosition and
PG Ess L? tﬁehgeﬁﬁpe%%ﬁ MII,QHI%E%/H th8 MAtRSarAl anfuECofl tBe b¥lymeric swelling
y acetyl groups and by a further acyl radical .
aghnf whichig preseaimvhere eRropTiateg andoibrqugh e diagirggngy aount of the osmotically
' LS Bl whGE IO RER an@6R{BtSind sis.
aéﬁ%;ﬁ%ﬁ?ﬁﬁﬁg%essgg%lHroseﬁgég?afg phthalgtgfogg?fulose
acetate net hyl carbamate, cellul ose 15 acetate _
Insu Bctheraaspect okthe invedonatbe peitve ingredienhip thiviorpeaingpay, be in the form of
] ggﬁ; e di ethyl am noacetate, cellulose
a%%@fg%§§§¥ y 1%Zé\rbonate, cellul ose acetate
chl oroacetate, cellulose acetate ethyl oxalate,
Itdepdssibser mpenbtyef patitlyd of therborvrmeationsd formulggen pesipies o be present
byt vl sul | 2 BI.PRIP BRIBve ingredient-containi
P B RER R, UpBAPRARR PAE PLOBS DI Pre gregint containing
neeicks)l bseadig@naliyepgssiblelalserfesu blotabifvaefethe garioug ewmediments (e.g. pellets
watéeds ts%n%ggt%rg %}me mgtﬁg ta%&egﬁ{) b& g(lﬂllb% 3%Fo Gl form.
dertVaITves e and agar  acet at e and anyl ose acetate.
Also 20 suitable as sem perneabl e nenbrane materi al
Tae erestrh yiicetidnufuob e, relazp dd Yirresambifation kY faemelabyrisdeith gdiffgrent release
al kyl al ycidyl, ethe 0| [ X pol ygl ycol s
Pgﬁg*ﬁ%?fﬂﬁ%@%QC%%F%{ﬂéf%?% r%t%?%ﬁgékgﬁﬁgﬁditionalIy
possible to enploy m xtures of intrinsically . _
Thetreedidimes oo eccaviing &t ¢, invergion amay: bp ologledr .6 nePfgr to achieve
PEfaN P ey et IS L EUL S Sre kbR STBRRAL of hfeinal substance
radoaaerpl e, the plasticizing substances al ready nenti oned
previously, and 25 other additives such as, for
X3l €. o RO" S0 WAL Dontfo1IPN QLIERE Qfrektile Sheredient i
T@%éggﬁ%'%ﬂ?éﬁ“gﬁggqégﬁgké?t?br éxaﬁble of HPMC Qr_lHF?C,g_re o
peetfictatd§ a dorswlatia inewlpkia the inpiximam Bleodyleve) ¢y e figr administration is reduced
| ycol ) and pigment ot i 10XLA8 20 d WRB which th
o ehgirhon, B s BTN o pat L ESE LA apd SRR which the mean
réiddade tirve (MRADOEthe medidimaindubstarce amthe oty &l prolosed ipfrelatips to a rapid-
ctive .n Qedient, the osnmotic systemcan also be
r%?ﬁ%?ﬁ@@“ i'Pfan active ingredient-containing coating
fromwhich the active ingredient is 30 rapidly _
The | Pasedolonetic Ot atterMAUC,t e, ol @ad MREdireiietehwhar es described in

the. . ti.cally.controll.ed delivery, of (R .
o S8 BhpSebL renBigheE, 25| LSRRl BB Sion g o2 nd
RORA 20 V8 WEbZe2DINE “OBhiyarBhamudvkiziatisva@orteeptpareisepplicationt hbea & Febiger,
core are polyethylene oxides having nol ecul ar wei ghts
PBﬂM?k@Wr%%@-ooo to 8 000 000 (e.g. Polyox ), xanthan

gum copol ynmers of vinylpyrrolidone and vinyl

TRE §lrate, inP&t i 136! P&l ihdoresof e appaVildamesytic85dosage forms for
crossl i nked sodi um car box neth&icellulose crosslin
€

ked. .
PESIT DEVTS A BRIy 6 BIERED PP GeHITeSE B i e Ggen of disorders i

nkeQxy Bripg)! et hyl cel ul ose (L-HPO),
pol y(hydroxyal kyl methacrylate), alginates and

gal act omannans, and further hydrophilic polyneric . . .
Iishas| genergl vapreradsadypiregeoiieln pral @c}q@mﬁ%ﬁt@mlg humans to administer an active

ingredient dose of about 1 to 100 mg, preferably of about 2 to 50 mg. Incremental dosage of the
novel dosage forms is also possible, i.e. with a dose progressively increasing over a lengthy period

(for example 2-10 days). Treatment with the novel formulation can also take place on a plurality of

consecutive days, for example each day or in another fixed time rhythm.
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US 3865108, US 4002173, US 4207893, EP 0052917, EP
0277092 and WD 96/ 40080, and m xtures thereof. 5

Sui tabl e osnotically active suybstances which can be
added to the core to induce osnbsis are in pr|n0|ple

all water-sol uble, physiologically acc bl e

TheipeveA ritoaage SOEMs aesordfgy toglhe imyfertiont e \R}é‘%& h’é dpey poghylaxis and/or

tr%%%ﬁtwgg&d%nrt aREEn ifdrehfien RRACVAE &Qleﬁinaﬁorﬁxﬁ Gerleficial, i.e. disorders
"Rem ngt ons Pharnaceutical Science" i S passib

| e
compeeiphively cGHP pegidtedrenessaauarally stlemdde b GNP rolied discases),
i norgani ¢ and organi c acids or noni oni ¢ organic

Tﬁ@#&%ﬁd%@fg% s R r Bl PHESPIHBIth da¥dehdTil Wath @bntro3e€ Feledse cah BE employed
exanpl e, carbohydrates, 10 especially sugars, or amn

inggiedicamediséor shbSteaimeris ORI vasaHaL &isqTAEs PPty &% der example, for the
4G Yan gr%pl%ﬁ&'isuéfehl if 91'6 d PGt ge&@r@ﬁ&p%ﬁkﬁl&lhﬁatﬂg hfd unstable

are name e in the follow ng:
2 givGH gxmmpherdalamds Casimh vassulerhldwordﬁés of s girtpyfppiass | for the treatment of

t}fﬁ(l)'l l oemgglic'c @c@rd%? Qiﬁ& Q&haégﬂ %a%@g Q@trﬁfbcarﬁﬁpﬁﬁgé‘ﬁcﬁls cerebral ischaemias,

rogen ates rogen phosphates of the
trarhsh@at Iisa’lmrmbsatanbls aahrigaiau pe:tcear timneet giudmengoh hapertepsyen, secondary

xanpl e, sodi l.ithi al -
PRAGHBY e S et " Rl OB Bt ey pertcnsion
hégatopintbnarg Lgadromne, @ubheharyc hypertc:nsa)m 1dq1ucéd,| tmrdmgs agcphdas amphetamines,

ingt%%;gg{arlugglgxts%ﬁsé a}rﬂtng)Ha{glh?ﬁelétg%Sé rxtq;;'sor?% eéllw1 hqfwa&?%rég}g%?olic pulmonary

hAREEBIADS pulpOidry R rtensih iAshildrar arﬂmnrpdtee ]a.rhabxiarbo]@@pﬂension induced
ri bose or xylo hexpse Iuco t ose

b§ aF%f’élf}l*}g‘é %&o&ﬁaéﬁlggdg siC %Céﬁggf ?n&%l egﬁcﬁ“%“s} asth ra0 énubowsmdoms-

rdliéd fiRoRy haehashn, fight Baechiredefs h&lctdhlh&s atdagldtah Gxdlere, peripheral
sugar .al cohols such as manni t ol

we{fﬁ%?nsoforlqﬁqygptﬂﬂ restgﬂ,?aes q, 23 thrgr@g(%%sdq Hlﬁ{angﬂ Qﬁciugageo&lﬁ d‘ranslummal
2606115 PO herateoas eramrmmﬂu&caasdayy pgdrdasab(BTAsee tlypass, for the

The osnotic s stenlna addi ti ona C ri se ot.her ..
t‘ﬁﬁ’é‘F’i‘feR:féFﬁ’teP{f’é{%/ ar G3RFaTEi 18 t%?atm% STALOF EppRYIRKjg OF giggrders of the
ufosedIRl Systeblfich @@Bi(}‘éta@r}@pé‘m%lﬂ' mRbieascageM Particular for the treatment

glldants bi nders, colorants, thickeners, gwgrotectlv

apdo1 mp@g axigtof B]‘Crﬂillf dyungtign, anaétgf S13f atIOﬁ}h g%thOétateehyperplasm,

of %hﬁﬁ%@xtﬁlﬂﬂsﬁ%tﬁﬁ%ﬁ& 6 10flalk SextubiQrdud @Rpdieni. s pProduced
h the ai'd of standard 25 techni ques such as wet

granulatlon or dry conpaction and tableting to produce

Iy P, # (Ther STrodiTegh oL Be HTVSRIATE (S0 Rehe i (s Eetaes form of

tl'%r EBE' £ i@t Rerdeddi® vﬁthe Ednti@fled RGeaSS BPtatttveSMgle@iBAtNES producing a
[ east one exit orifice through which the active

medgarecnt dert the twh@;egt BT dﬁ?l?hédaélst(lfg@ﬁ@e% ¢fhpeggeREpn, concentration,
1 a%%ent i oh‘xl'i]ecr:rg)f&y a1‘1?19 15 whe% t‘h@ lgpsetnt EhecRtdqhime of @%}nentla The

e shell in various ways, e.g. by

npyeh m@tlommmmg m thd nmwenmcmgare pariqulariyasviiatl¢ fog improving perception,

WSl S SR8 gl AR HERuempy ppictc

a§shehﬁon&ﬂthjsma@dns/kiheseszhysagmes‘ mchnaamdcb coBnitiye timpaifpeent, age-associated
i nvent i and thus.le '

leame (ot |“&eé%°ry Tﬁ%paﬁglf:’g? elage %ISS%Crl a('ge uc%?rg%r; 8? q?ehts’leoﬁ“%ar dementia,
chhiotérelesl @dueak BEoMa, tdindnbe osduatirgy affer tshrekear(tpoaingroe @ementia”), post-
traumatic craniocerebral trauma, general concentration impairments, concentration impairments in
children with .leaming and memory problems, of Alzheimer's disease, Lewy body dementia,
dementia with degeneration of the frontal lobes including Pick's syndrome, Parkinson's disease,

progressive nuclear palsy, dementia with corticobasal degeneration, amyolateral sclerosis (ALS),
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expl ai ned for exanple in the patents US 3485770, US
3916899, US 4063064 and US 4088864. -18- The rel ease
rate according to the inventizn is primarily adjusted
through the conposition and thickness of the

sem perneabl e shell, through t nat ur e n f .
Hupangiwlsydigspsecmeliialel %C}?&’Slsa@éﬁfm‘\/\;ﬁgﬁli?ralt’é’“p régté%[n? @ﬁ(lteb (gementla, HIV
dél%%ﬁ’F&E}h@épﬁyenmﬂthtdaﬁl@;mfbrkiaﬁsamfws?chaﬂd amount of the
osmotically active substance which is present wher e
appropriate and serves tq i nduc

Thyrevsbrosagefarts oftha FeE 5 SREHEOT esfﬁgen@ﬁgoa 3T eiﬂﬁ‘arf‘eddfi%ﬂ? treatment

ahdlort Bﬁ)pﬁﬁﬁ)m“c@t pRRadiBYcahEer] BlahE §:06raeOf nit@R-ih@Red tolerance, pre-
exchanger conplex. It is possible for a plurality of

eglampsiag plepecist paihsudgisp lsnelfersige iyt PRIMSIP SYIFIRTi pl es
to be present together in one dosage form (e.g.

THAPSV BrRASKRE oVt PDR sRhibitdr ivherdfil 8taldé®e used for the treatment and/or
I ngredient-containing matrices). It is additionally

Prepkydhs ef eduipy dfsordery s'gpmpsaglpqwmé,f oftqqgtra‘} AftingL & posterior Cilliary arterial
ogn%%%l NERLE rte ?lgve)nglﬁl d&tuSion 18)':1\@" ﬁenrogétfli YShOR @bt RGhaemic optic

matri x t be conbi ned i h one nedi ci nal
néwoprthy Bhe glpu(@s”ewvs priganeropathyf and dfapacylal dggensrafion .t he
conbi nation of fornmulations with different rel ease

TRE QBG oﬁﬁulatﬁ) ? of AP PBE' £lifR%6: %f-ﬂieﬁfﬂ)v&lﬁ QJk@@%@ bellled to produce
one neal Cl na orm The nedicinal forns accord Ing to

nteh'earhﬂmsefmnkm trnqylerbeand/@an)gm)hylgmg of jcpropary deart @isgaspi @ahetes, insulin
regls atm(?eD rh%er%l%&a%?ﬂa gn&(@a‘?l'ﬁs t&%eﬂ@ &roﬁﬁre&? HYLE Qllepﬁrgﬁaathy, diabetic

e onset’ o subst ance
netebxﬁm/e didteeic dmsatg:eth[vordnbamcgadgm@e t diabdtie ghvewiqsdﬁmsxs diabetic

\é\n’}é?% (ﬁmbeU hrn‘ﬁ'f)tg)?s(%ab%ltlc V\%l'a\éﬁ fi{)ﬂgr{eegéa%gént'o? 1m8 d1rments of the

a2’ for e maxi numb
pbrésedis (Of, sto;raph end foesphadsii ofi ettqopriosn femaleeifertddy, prymature labour,

c %ﬁgaail Rl ver acu e anc{ %pcélrﬁc rleﬁal ?aﬁl?neeﬁgggé 1%1{]3 fo?l[:ﬁnlgzlfndtahgrglc rhinitis.

osage an resr ence
(MRT) of the medi ci nal substance in the body is
T}he abweh égimitlations loftlie DR b irdibitapivatden2fil qaglalsa de cmplgyed fonthe treatment

alétﬁ%r Wyg o’flr e?%%%hg‘g ! facfog%{c}’lge?ﬁ%%F ﬁ?% %pgﬁ%)i'nd#\:l/long &iect, for the
triegtmientesft ab. acﬁtPh@ronamakmfamuon shd of reglerfighicni damagdyiapeciflcally following a
my@:qrﬁlftl 15f>1lrec[gﬂ%rtjéxa@8 %%té)ﬂ?t gma&m%rtvﬁtg oq I{\Aynaua—ggﬁldro];le of intermittet

cl_%ﬁ&hétﬁ)ﬂ,t dfamsTonicks Ritsedke D t}g&featmeﬁ’hbﬂ ﬁiﬂeﬂlcpdhscﬁdersl @80rterRsclerosis, for

.The present invention also | udes the use of e . :

IHFOENS BITER Mgm for the t&agrga%o Prﬁﬁmqnoteukaﬁplbao(ﬁ & ?{I gclﬂromc lymphocytic

|AREHNGATRA e WAkRdht F Fridpihe isteBe fredtmét &I platidt I?(&Iﬂ:&lon and aggregation
and/ or prevention of disorders in_  humans End ani

apspciptgd vgHn&mal Fsghasrey dOr SYRPATIIE ARE UROBARS, JYer regenerat1on following
sATLINeS G bPhel Ve IBASHQ RAMNRNESI2QEer 2or HibiNE the contraction of

oesophageal muscles (e.g. associated with nutcracker oesophagus or oesophagospasms), for the
treatment of achalasia, female infertility and dysmenorrhoea, for the treatment of liver disorders
such as, for example, cirrhosis of the liver, for the treatment of lupus, hypertensive systemic lupus
erythematosus, scleroderma, for the treatment of multiple sclerosis, rheumatoid arthritis, allergy,
autoimmune diseases, osteoporosis, kachexia, pelycystic ovary syndrome, inflammatory bowel
diseases such as, for example, Crohn's disease and ulcerative colitis, hyperlipidaemia and
dyslipidaemia, for promoting growth and improving survival of oocytes, zygotes, embryos or
foetuses, for increasing the weight of premature babies, for increasing milk production in

mammals, specifically in humans, for the treatment of migraine, incontinence, acute and chronic
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15

20

25

30

35

i ngredi ent dose of about | to 100 ng, preferably of

about 2 to 50 ng. Increnental dosage of the 30 novel

dosage forns is also possiblezii.e. with a dose
progressively I ncreasi ng over a'Iengthy period (for
exanpl e 2-10 day ;a Treatnment with the noyel :

rqnek feilpss ofcoreearandissase akeeppritic BbBRineTsitial %{W‘é“;&s gromuleropathy, hair

1&9 NS&es, 'dYs@urgzﬁMé of Bhsc MR, ButRAC Ebeg@Ndlﬁﬁrbhﬂ&eﬁm@ﬁmrsyndrome and
fi'xed ti'me rhythm -19- The novel dosage forns

epitepddr-di ng to the invention are suitable for the

prophylaxis and/or treatment of disorders in which an

Iﬂ NELERS Gusé B kREn M RREEHRL 4c38kRB th ShdEREdtioai dhhancks the effect of
di sordérs connected with cGVP-regul ated processes

sghgepnees| ek abefar eamples ERBFy (cadotectivp- deatved aelans dagtels ) ANP (atrial
n;rtgﬁr Hgife.%)tréé&s&grﬁtré %&}E\lllﬁgrétﬁﬁ d1P5heat LBBhRed Qhich increase the cGMP

var _ th contro rel ease can be enpl oyed 5
convemendion ameedifferefitovayttidnghosplwdicstenase inlfibitas.di ovascul ar

di sorders such as, for exanple, for the treatnent

Tﬁg dLon dgsragv? Mn?%f @F e gﬁlbﬁbpgﬂde}%ﬁ%ﬁff R0 bB&sHdAR@bmbination with

ypertens e and unstab angi na, peri phera
oamdme(acaukneat:acvasmgﬂeéucnt@hPsvzfplm@rfgamldﬁs intnhganheatigs are fidybitors of HMG-

éOR educ At g\é 51%vasta'i plr 8@953 0 ghr? Orrogﬁ'!aﬁatﬁ'ln gravastatm itavastatin),

i'schaem a as nyocardi Far Ct i on, cerebral
JES®hiakshitas (e.g. ttwraﬂ&plbnﬂir %Qﬁh,a@@ii cmhamttoa;dks erglagiilp gaptopril, benazepril,

B%I%{% h gs i}ncﬁ’r Eﬂe f“fl}{aﬁ)%l&J 0 ﬁgg%r mon a$n1 ? er 2|n§\1.|'as SERAAY g Benofibrate,

bbz}élﬁefateeGS’V G)73pp PPABgimmm agcyushsy(pgr toeigls’ﬁammp) aldose reductase inhibitors,

o t
e?% %ﬂal&ee 3) lf%gotd?‘ §? Oﬁc‘lﬁlgﬁbrg\ ﬁ.ﬁ B g?sga } Cho%%e%r ? Q%iognitmea Id1pyr1damole)
throfBindinEBaGE, (e;gu Imimﬂ@g“ayarb ypeagaaasi bivalasdgcelataee), Wwetatblockers (e.g.

p#ip\ﬁ/lé(i,l%lg%g nchﬁ leeéﬁf ep u'fﬂto)sréran[]‘}/h e1r|'115¥lper t 1rr]1ssulllo I’}l'erl‘palfjives & c¥‘ally active

e n an onat es
hiyRBfch s atvei ifglediats. Iidyliatmibiaptie rdenvdmymnclade( Jal thus tcgrd‘@ctmn both

K ;
Ei MY A M
of tBOPDELBI fhibAdd Wr@enafietin Metkeimdralialsurie &ﬂﬂlogddoblabombmatlon with

failure, peripheral nalperfu enting . . :
SHRE BRIt (o FelpueHid B smide @P%WP gl nelisirgide). biguanide
d%ﬁ@a'ﬁ%s%gnﬁletfor@iﬂ'g' Qﬂ{aag?rﬁclﬁmﬁﬁg—lﬁr)hﬂblﬂaﬁr(e gt ﬁfgﬂﬁﬂlﬁr acarbose) meglltlmdes
transl um nal coronarg angi opl asty

€

fo
(¢-Berepaghrige. meipglingte). aat-ebrsBY ade I‘I‘&Fedt(ﬂl%? a@rlgs X ppirpge), GPIb>-Ila

ah{ag {%t AL JBLIRRRY), 2tk af inKibRRE ted. i))@bodsbebpc 906, JTV 803,
enl % systém such ‘as prostate hypertrop

B SR e prleum potagaRisiele i wiffdmines %ﬂ'lo‘{hH’@e’tVF’@ai“ﬁ% (filtigzgm), antagonists
of ng{xﬂrrepelbgyp? ¥ n%mo‘IsII gﬁtgé‘otnislSQe Q%%ﬁdé@é%&h QBsarthH, Qﬁ'@érﬁﬁ Selmisartan),

cul atron eni gn prostate hyperpl asi a,
oﬂ&t‘rﬁD@ semabrsdygf uldettalﬁb rtadatadi ot orcleenmte/esregrepbqnmafoe thgetreatment of

addi ti.0 a further enbodi ment of the
efeggladtyl orhctthkea% e%onfoé&}‘ﬂ% use of the novel dosage form

of the PDE 5 inhibitor vardenafil with controll ed
The Ineas dorafulagions ofethé RPEedinbibitorf wdepafdd:am begroduced by using besides the

di car n%@f r the treag}gﬁnent and/ r Vi 0
h&rﬁtﬁgﬁ?l{‘%n y tep%r}d étf) - h(_l)chcce 111 (a)gch b@?ﬂhg%sr Eorms also other
pﬂylﬂz‘lﬁglcaf[ﬂ@m&&)ptablensaﬂabf iverdbrafil, vdne nvatdaﬁaf 1 msdf r}?m'mblogu;alb/ acceptable
consequence to gl ntia, The
salts may be salts of vardenafil with inorganic or organic acids. Preference is given to salts with
inorganic acids such as, for example, hydrochloric acid, hydrobromic acid, phosphoric acid or
sulphuric acid, or salts with organic carboxylic or sulphonic acids such as, for example, acetic

acid, maleic acid, fumaric acid, malic acid, citric acid, tartaric acid, lactic acid, benzoic acid, or

methanesulphonic acid, ethanesulphonic acid, phenylsulphonic acid, toluenesulphonic acid or
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novel fornul ati ons according to the invention are

particularly suitable for inproving perception,

concentration, learning or neemry after cognitive

i mpairments |ike those occurring in particular in

associ ation wth_si uatiOQ§/disg§ses/s ndr o S %ych
D

a R
npRhfhglepebiiRbeRiE ACithal entsst OF g S R al"el POPEKT nllcr’igCl—yS%allme and

aRABShSRTOYNE, AdiRRd (BITHS pERGRTFSES eBjisallind afeamerphdue &S of vardenafil
vascul ar denentia, 30 craniocerepral. tra

ma, stroke o
ffemeieing tbic Betet PRgeafares Yt aoRBalegrplsae oL pijegnercdictit are likewise
aSGRIEBE th@prksenP@9dntiod.r @UMaL i ¢ crani ocerebral trauma

general concentration inpairnments, concentration
iggairnents in children with | earning an
Vg

_ d ry . :
pAfd gad itpsaltamal alserbe sthe fesmpd by rRgtp ¢ %wgﬁgoﬁalﬁi“r"&accmdmg o

- aflaARAL A IMHe Roftea R eRah i @ RoR thydhiRs fle@NéAlpolitdd @8mprising water in the

I ncluding Pick's syndrone, Parkinson's disease, .

cpysialy Seels farporuds| T3 CORPIISS, ONEJRFROTE BPYRITYHPTE JP SiXc Eiyielpnts of water.

}gﬁg?&@ LAbL gﬂe’pa_ &T)f&l é(taﬁlﬁlglbys&%s?{l%gsth@ '%lgs)ant Cc%%‘our_ld from water or a
unt1 ngton"s di sease, nultiple sclerosis, thalamc

hgdrgerselvatti on, Creut zf el d-Jacob denentia, HV

denmentia, schizophrenia with denmentia or Korsakoffs

\/Qﬁ%ﬁ{}ﬁ 3hfits ;Iz-ilﬂg nﬁ?%ﬁ@{) bg{'-lllstﬁgﬁ)ﬂ’t'l QF BGivaads it e nBYeFfmulation of the present
inhibitor vardenari|l can also be enployed for the o

ifverticninthe comteitof ther ippyibmsplyate meaopdmpeprds cermpresatg physiologically

b Ageh, JlsSPRers, i trate-1nduced tol erance, pre- 5

eclanpsia,” al opecia, pain, sudden |oss of hearing,

tinnitus or the renal syndronme. The novel fornulations

Toé followingREarBplesHaivbite Bipstiagertieprasen! ingaHompEkpupbmiiggd: f or

the treatnment and/or prophylaxis of ocul ar disorders

such as gl aucoma, of central retinal or posterior

cilliary arterial occlusion, central retinal venous

occl usi on, optic neuropathy such as anterior ischaenc

opti c neuropathy and gl aucomat ous opti c neur opat hy,

and of macul ar degeneration. 10 The novel fornul ations

of the PDE 5 inhibitor vardenafil can |i kew se be used

to produce nedicanments for the treatnent and/or

prophyl axi s of coronary heart disease, diabetes,

insulin resistance, hyperglycaem a, pancreatitis,

di abeti c gastroparesis, diabetic nephropathy, diabetic

neur opat hy, diabetic retinopathy, diabetic gangrene,

di abetic gl omerul oscl erosi s, diabetic dernopathy,

di abetic arthropathy, diabetic cataract, for ‘the

treatnment of inpairnments of the 15 peristalsis of

stomach and oesophagus, of osteoporosis, fenale

infertility, premature |abour, cirrhosis of the

liver, acute and chronic renal failure, cystic

fibrosis, bronchitis and allergic rhinitis. The novel

formul ati ons of the PDE 5 inhibitor vardenafil can

al so be enployed for the treatnment and/or prophylaxis

of cardiac ischaem a, for achieving or inproving a

preconditiong effect, for the treatnent of an acute

myocardi al infarction and of reperfusion damage,

specifically followng a 20 nyocardial infarction, for

the treatnment of male infertility, of Raynaud's

syndrome, of intermttet
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cl audi cation, of ‘Peyronie's disease, for the treatnent
of fibrotic disorders, of arteriosclerosis, for

i mproving spermnotility, for2the treatnent of
depression, |eukaem a (e.g. of chronic |ynphocytic

| eukaem at) for the treatment of priapism for the

' ‘B‘f““pﬂeﬂftél et adhesi on and aggregati on
associated with renal ischaem a, for supporting and
aPP R idhD flthe/fRive RgeRdndiconed peletsowi ng 25 surgi cal

resection of the liver or associated with |iver

associ at ed wi t KCHREY 98 ker oesoph
oesophagospasns), for the trgat g of achal asila,
femple infertility and dysneporr npa for the

Viardeadfitent hyfirothlumde di swihgdes|2%Uch as, for exanp| e,
cirrhosis-of the liver, for the treatnent of Iz‘ﬂus,
"HyB8%Fensi ve systemic | upus |erythenat osus,
(&edeﬁﬁfﬂdﬁlll‘lﬁhydfa&rmichmlzbd)éat ment of mul tiple sclerpsis,

Fheurmato arthrit-s—at-ergy b—attormune—disieases,

PBQfSé%E’de%Segta%%hem a, polyc yOSq)I c ovary syndron,

Nen{rra@emagbory bowel diseases|muxh as, for exanplp,
Crohn's disease and-ulcerative nnl.f.s

HiMfel? i daenmi a and dysl i pi Wh8nia, for pronot i ng

A m—and T provi ng survi val2gf) oocytes, zygotef,
nbrvos or foetuses, for jncreasing the wejght of

premat ure babies, for increasing m Ik pr oduction in
m’rg eC| f {reatment of

ﬁ?aml OSPaCts I NGO wnﬁeé}%(eegponaﬁrlgﬁgr’r}n Ogh?llg%?g -21 renal
"‘sajrbserpel,lets)f gl onerul ar di sease, of nephritis,
tuhul oi.nt er st |aI i sorders l,o Q ir
ﬁ:‘é“églenté?ﬁ?g?l %{f ugpg }ﬁlpboﬁﬁsé’e%uamftgd ns‘%:eln{) urgtﬁéeg%{Ch J;%t

speech di sturbances, Lennox syndronme and epllepsy
The ohiettrad rpsfllalls erc abate vith ovdibperseanmonsistingred. thee wesFariiasy a@@ve mgredlent
R A B SN NERE ] LBk o8 L AR st er
rel axi ng factor) ANP (atrial natriuretic peptide),

Contiig of thapadldis| at ors and al |l ot her substances which

I ncrease the cGwW concentratlon inadfferent way to

koo,

oS hodtesterase—iain Lt%.a Fre—rove] dosage forns
r i nhi bi fi8‘inp?féf’ Jenafil can hlso be used in

conbi nation with ctd‘teg/zamgl canent act|ve ingredients.
I la} 'l‘ hl S r\r\nnmr\fl er—ar e I nhl bl tors

Asfiveqpgedient neBets redLéQ(h%e (e.g. sinvastfhtin,

Finle Ylél%gea[ T, fi uvaghatin, r osuvastatl h, pravastat in,

|tavastat|n) CETP i nhi bhitors (e.g tafcetrapib,
HPMCAS5), ACE i nhi h#or s (e.g. enal apr |1, captopril,

bepnaze .. ct+azs ||, fostmoprTt,—qui napri |,
%e&yﬁg iR ram pri {j) PPARal pha agoni §ts (e.g.

I 1
|,
dwerofi brate, bezaflidggte, GWN590735), | PPARgamma
| Hgi-t-azone)—at-dose—f educt ase
Dmﬁinbﬂtdrofsquac@zECDrﬁObe pl at el et aggr egation

RS e SRR AR AL o oPTdine

B EipleagatehdRed diBihg gRipraBss; duaktity depsddant orclbamha'rze) ,
bet a- bl ockers (e.qg.

The active ingredient-loaded pellets are coated by spraying on a dispersion consisting of
ethylcelluiose dispersion, HPMCAS, TEC and water in a fluidized bed system (with Wurster

insert). The coated pellets are subsequently thermally treated at temperatures of 40-90°C in order

to improve the storage stability of the pellet formulation. The coated pellets are then encapsulated.
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pr opanol ol , atenol ol),

of ani nal ,
E

i nhi bitor verdenafil

diuretics (e.qg.
insulin and insulin derivatives,
hypogl ycaem c active ingredi e s.
derivatives include in this connection both

human or bi ot echnol ogi cal
s Manghayerppatrixdglets yosage for s

furosem de),

and orally active
Insulin and insulin

i nsulins

origin and

of the PDE 5

can furthernore al so be enpl oyed

Slalire ARt ton wiith 20 s

ERReEnyT ur

ERsmple 3.

Example 4

ol butam de, gli bencl am
gliclazide), biguanide

de, |
JURNEDA{T P s

gl 1 mepi

ride, glipi
Quanigy gt f

zi de. or

[Qulaﬁmtm n mg

Vaederpbldky! BB Bickerisd
HEMIEgho ni de), anti - obesi
orlistat, sibutramne),

HENGAPban, abci xi mab), f
I9EEGpropGIARG" JTV 803,
ant agoni sts (e.g. nifedi
Micracrysizbing cellisagoni st s

rs—{e U

€.g. repa
[lgoacti ve i
GPlIb-111a
actor Xa in
- BAY 59793
pi_ne, anl od
98-80 f al pha

Bts (e.g. C

MIREQLARArReAl | ant agoni

osartan, valsartan el

lsart nn) .

Htot—or
gF?nide,
Agredi ents
t agoni st
&? itors (e
3), cal cium
ine, vera
GQ@eceptors

prpdesart an,
nt her PDE

23.7

-e. g.
5 (e.g.
‘g. DX
150

T

2.5

~

|
* ORBD) drQlivelifi

i ngre

Stien® bdrASRARIE 1o JAHALAftdehar@r O he

ients for the treatnent of erectile

*dysfMnction (e.g. aponorphine). The novel formul ations

of the PDE 5 inhibitor vardenafi l

usi ng besi des the
pol ynor phi c,

o galts of

can be produced by
hydrochloride trihydrate and its
crystalline and anorphous forns al so

other 30 physiologicall
Statidgmaterials and var denaf
acceptable salts may be
i norgani c or organic aci

accept abhl

Hxainpleg| f .

falshdy Bl

SIERGL il

Fhgmblelbogi ¢ dixpmpple 7

antity In m
oty in me

Valdna iV C1Nrihydiaé GhatidntzedT
hydr ochl oric acid, hydro

CM&0®bhuric acid, or s

wscaukggaoni ¢ aci ds such
mal ei ¢ acid, fumaric aci

HRGMAPP®O0aci d, | actic ac

MRIRARGEHE RARMse aci d, e
phenyl sul phonic acid, to
Ingfoi’hal enedi sul phoni c a
@gl&h&HJoa‘a%)ﬁgDr phic, c

ornms, an e use of th

2dg such as
brom ¢ aci d
4PPs with o
s, for exa
i, malic ac
"d, benzoic
d9agnesul pho
uenesul pho
cid. The us
yetalline

2 pol ynor ph
fafil for

Mpgrephrogsarbior s of varde

23for exanp
phosphor i
"gani c carb
wl e, aceti
d, citric
"acid, or 3
i ¢ aci d,
nic acid or
846f t hese
and anor ph
c, crystal
Zbduci ng t

28,7

c acid
DXyl i c

. acid,
§8id’
-22-
P41t s
Hus

i ne and

20 novel

o lo s
ctirT Curtit 1 v

[ (| L
rcu 1T I TcaAds

—of—actTve

—gosage—fors—mnt
8 Qﬂ@ﬁi@d&f@ﬂﬁvs&ﬁ@ediérk emtespondmg et ivg of vatdesafpr esent

invention. 5 Vardenafi l
b?ﬂ@dﬁﬁ?ﬁﬂbf hydrates in the novel
according to the inventi

i nventi on,

the crystal.

nore, typically one to si

on.

X,

and its salts may also be in
formul ati on
In the context of the

hydr at es nean conpounds conprising water in
Such conpounds may. conprise one or

equi val ents of water.

Hydrates can be prepared for exanple by crystalli zing
the rel evant conpound fromwater or a hydrous

sol vent .




10 Vardenafil and its salts nmay also be in the form of
sol vates in the novel formulation of the present
invention. In the context of_4$e i nvention, solvates
mean conpounds conpri sing physiologically tolerated
solvents in the crystal. The foll ow ng exanples serve
Progustion 9§ Examrde 2 8¢/ pr esent i nvention without limting
it: -23- Exanple 1: Diffusion pellets a) Production of

Thé eheBifen) ol (ROMmBAIISRE naf At @Fletd Hitheth® exdapt@dnt dfMBagnesium stearate and,
mat eri als Conposition in /20 Var denaf |

WS IORRPTEAS. GRicerT dipide ae gins. YlaghasUpbTiazatarcy P ee ARprpRTiate, silicon

alddde Lfd AU RLE alh&FLRD 'Séﬁsqalﬁenﬁ)ﬁttmwgﬂ REF© Gerectly tableted (format:

tartrate 40.0 Neutral pelletsb 29.3 HPMC 15 cP 7.0

cifaiber ef Jm) (TR 0Ysultimg @blatt ey befoalsdt fpvexamplg e gfsetstphotoprotection or for
r. S ' o 20 ng of vardenafil 5 b Sucrose

d%lg 1{1%%85% Jggaste.

pient is renoved during the process;

quantity dependent on the batch size The neutra
Spetihgimateaia coat ed with Exdinslp@rsi ofExampledst i n(Example B8
yar ogen tarrate and wal Gy (RARYEE g Quntiy in me
Ul andh @ riNYdrdle WEFGHiZE: [283€rT. D) [3@ating of hhe
pellets Starting materials Conposit{on in ng/20 ny
Methyagerlic agje eefiobmier pel | et §0400. 0 Et iyl cel | ul osga 6.0
MeASb 4.0 Triethyl citfrate 2.0 (Water)' (88/0) 10
Dry matter of Aquacoat| ECD 30
HPMCAS® - 100 -
Cellulose acetate phthalate (CAP) - - 100
HPMC 1500 1233 123.3 1233
Microcrystalline cellulose 50.0 50.0 50.0
Magnesium stearate 3.0 3.0 3.0
® Quantity of active ingredient corresponding to 20 mg of vardenafil
® Eudragit® L 100-55
¢ Hydroxypropylmethylcellulose acetate succinate, Aqoat AS-LF
Starting materials Example 11 Example 12 Example 13
Quantity inmg |Quantity in mg |Quantity in mg
Vardenafil HCl trihydrate micronized® |23.7 237 23.7
Citric acid 100 - -
Succinic acid - 100 -
Tartaric acid - - 100
HPMC 4000 130 130 130
Microcrystalline cellulose 59.5 59.5 59.5
Colloidal silicon dioxide 2.0 2.0 2.0
Magnesium stearate 4.8 4.8 4.8

* Quantity of active ingredient corresponding to 20 mg of vardenafil
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b Hydr oxypropyl net hyl cel | ul ose acetate succi nate Agoat
AS-LF Excipient is renoved during the process;
quantity dependent on batch s?ge The active

i ngredi ent-1oaded pellets are coated by spraying on a

duqnprcunn consistina of Il ose—di-spe

T ur IJpPT 1

StapiMeABeriElEC and mater||1§¥ﬂmkﬂﬂize52%@@@é9ste@¥@%3§ﬁ§
Wirster 15 insert). The I - ity i
subsequently thermal ly tf%gﬁggqgﬁgtéﬁ%ﬁ?g?ﬁT%s(%?nnwlnng
%ﬁd&@ﬁ??ﬁmﬂ?afr }o I mpr ojze.ot he storpge stabilify of

the pel]et forpulati,on. [The coated Il ets are|then
\éar’i@%lﬁ@llﬂﬂﬁid@&mw?&“ze‘éxanp es 2 to 19g?1§/bnol ayer|{matrix

Y aBnetitint§latd AéhoBirae | al-s Exanpl e 2 Exanpl e 3|2Bxanpl e
4 Quantity in nmg Quantify in ng Quantity in ng
YSTORERES i | - HC trihydrate mcronizefda 23.7 23.f 23.7
AN 4380 150 - - HPMC 400119 150 - 110 115
Hydr oxypropyl cel lul oseb + - 150 M grocrystall|ne
Traetiacose 63.8 63.8 63. 8/100agnesi unj!8Pearate 2|1892. 5
Rvidey @ Quantity of actlv%3bngredien63@orresponib@g to
20 ng of vardenafil b Type M Startlng material g
Cotlaidg] wli®nBicaidsl e 6 Exane 7 Quantlity in ng éﬁantity
MQ o, dantdty in mg Vargenafil HC4 4rihydrates

roni zeda 23.7 23.7 23|/ HPCM 400 '130 - - HPCM

5508 e 0 AR g e I | e

silicon dioxide 2.0 - - Magnesium stearate 4.8 2.0 2.0

5 a Quantity of active |ngred|ent corresponding to 20
S:;;'tl;;; m‘a‘t’lérrlda?sn afH—b—Febi ﬁ’ LaﬁﬂB]% 1:700 Example 18 Example 19

Quantity inmg |Quantity in mg |Quantity in mg

Vardenafil HCI trihydrate micronized® |11.85% 35.6° 47 .4°
Tartaric acid 70 150 150

HPMC 4000 100 120 120
Microcrystalline cellulose 43.15 86.4 74.6
Colloidal silicon dioxide 1.5 2.0 2.0
Magnesium stearate 35 | 6.0 6.0

®Quantity of active ingredient corresponding to 10 mg of vardenafil
® Quantity of active ingredient corresponding to 20 mg of vardenafil

¢ Quantity of active ingredient corresponding to 30 mg of vardenafil

Production of Example 8 to 19:

The ingredients of the monolayer matrix tablets with the exception of magnesium stearate and,
where appropriate, silicon dioxide are mixed. Subsequently, the mixture is dry-granulated by roll
compaction and, after admixture of silicon dioxide and magnesium stearate, tableted. The resulting

tablets can be coated, for example to ensure photoprotection or for delaying or slowing release.
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® Quantity of active ingredient corresponding to 10 mg of vardenafil

® Quantity of active ingredient corresponding to 20 mg of vardenafil
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Magnesi um stearate 4.8 4.
i ngredi ent corresponding to 20 ng of vardenafil

8 4.8

a Quantity of active

-26-
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® Quantity of active ingredient corresponding to 5 mg of vardenafil

® Quantity of active ingredient corresponding to 10 mg of vardenafil

The ingredients of the rapid-release layer with the exception of the admixture (silicon dioxide,
microcrystalline cellulose (about 15% of the total quantity) and magnesium stearate) are mixed
and granulated by roll compaction. The components of the slow-release layer with the exception of

the admixture components (silicon dioxide and magnesium stearate) are likewise mixed and

press (format: circular 10 mm for Example 20 to 22 and circular 9 mm for Example 23 to 25). The

2-layer tablets can be coated, for example to ensure photoprotection.

‘compacted. After the admixture has been admixed, both granules are tableted in a 2-layer tablet
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tabl ets can be coat ed,
phot oprotection or for

for exanple to ensure
del ayi ng or slow ng rel ease.
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in mg Quantity i

Quantity in ng Rapid-release

n
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Example 29

Example 30

Quantity in mg

Quantity in mg

Example 31
Quantity in mg

Vardenafil micronized
Hydroxypropylcellulose
HPMCAS*
Ammoniomethacrylate copolymer
Type B®

Maltitol

Xylitol

Magnesium stearate

Benzoic acid

20

180

160

40

20

20
80
70

20
10

20
70

70

10
30

*Aqoat AS-LF
¢ Eudragit® RS PO

The active ingredient is mixed with the excipients for the extrudate. This mixture is extruded at a
suitable temperature (e.g. 120-190°C) in an extruder. Pellets are formed by cutting the extrudate
into pieces of suitable length (about 2-3 mm). These melt extrusion pellets can subsequently be
rounded off. The pellets can be coated, to prevent adhesion for example during release, with a
dispersion consisting for example of an ethyl acrylate methyl methacrylate copolymer dispersion,

HPMC, polysorbate, magnesium stearate and water in a fluidized bed granulator with Wurster

insert. The extrudates can finally be encapsulated.
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* Quantity of active ingredient corresponding to 22 mg of vardenafil; incl. 10% excess which

remains in medicinal form after complete release

2-layer tablets are produced from the components of the active ingredient layer and osmotic layer
by dry granulation and tableting (format: circular 8 mm). These tablets are coated with a mixture
of cellulose acetate and polyethylene glycol in acetone solution. The tablets are drilled in a suitable

way. The tablets can then receive a topcoat, e.g. with a photoprotective coating.
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Quantity in nmg Quantity in ng Quantity in ng
Vardenafil mcronized 20 20 20 Hydroxypropyl cell ul ose
180 80 70 HPMCASa 160 70 - Ammoni onet hacryl ate
copolynmer 70 Type Bb Maltitol 40 - - Xylitol - 20 -
Magnesi um stearate 20 10 10 Benzoic acid - - 30 5 a
Examples 30,37 Qsmptigysiem (Rene¥ehe active ingredient is
m xed with the excipients for the extrudate. This

slrths'materalse X r uded at —ajExahplb D! € [ERAmSle 36 Ur e|Hxemfle 37
12ro-é1190C) 'n an extruder| Pellets afe formed b S

1€ Ol [ y. o
cutting the extrudate 1{RUEHEH IR CERRBHY 8PS a[5juantity in mg

P WL ]

c‘l&:l]le%tn (ubuut 2=3 llllfv. rese Ilb‘it extT Ubi UllT pe ietb
subsequent|ly be roungded off. The pellets can be
Wid’éneﬁil,mﬁ:@nﬁﬁcﬁvent adhes|2an for exapple during
release, wth a digpers|on consi st for exanpl e of
\éaﬁdeé‘f‘w‘hyé}@ﬁﬂmﬁfoé" t hyl {"met hacryl atzg'%copol ymef
Wi SRSAIHOsihydiitMaicrdi@lelspr bat e, magpesi um st eapate and
water in a fluidized bed|granulator|wth Wirster
Gapewrene The extrudates c finally o encapsul #Led.
Xé;]gfan%rrpl es 32 to 34: (ggnotic sysigens (bil aygn)
Starting materials Exa e 32 Exanp|e 33 Exanp|e 34
@m%ﬁpxmeth@s@a@aﬁ%ﬁ A mg Quant{®¥y in ng Active
%/Olag1 digRt | ayer Vardenafsigls mcroni zgg 22.0 - 141

ardenafi | dehydrate m cfonizeda - R3.7 - Vardenafil
J40iunt bigangdetgt e ni croni zedd - - 26. 1|1SHPMC 5 5 B35

lyat hyl ene oxi de 101.5|99.8 97.4 1 oidal gilicon
}gll%g%%de 1.0 1.0 1.0 > 50 i

-

—

Sodium lauryl sulphate 0.5 0.5 0.5
Colloidal silicon dioxide 1.0 1.0 1.0
Magnesium stearate 1.0 1.0 1.0

Osmosis membrane
Cellulose acetate 13.3 133 13.7
Polyethylene glycol 3350 0.7 0.7 1.7

? Quantity of active ingredient corresponding to 24 mg of vardenafil; incl. 20% excess which

remains in medicinal form after complete release

Xanthan gum, sodium chloride, sodium bicarbonate and sodium carboxymethylstarch and
copovidone are mixed and then granulated with an aqueous dispersion of the active ingredient with
HPMC and sodium lauryl sulphate. The granules are mixed with magnesium stearate and colloidal
silicon dioxide and tableted (format: circular 8 mm). These tablets are coated with a mixture of
cellulose acetate and polyethylene glycol in acetone solution. The tablets are drilled in a suitable

way. The tablets can then also receive a topcoat, e.g. with a photoprotective coating.
Example 38: Release investigations

The release from two formulations according to the invention (Example 5 and Example 13) is
investigated in the paddle apparatus “Apparatus 2” of USP 28-NF 23 (The United States
Pharmacopoeia USP 28 2005) at a temperature of 37 + 0.5°C and with a stirring speed of 75 rpm
using sinkers in media with various pH values. As release media, in each case, 900 mi of 0.1 M

hydrochloric acid (pH about 1.1), acetate buffer of pH 4.5 complying with USP (preparation of



10

15

20
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Example 5) and Fig. 2 (formulations from Example 13).

The figures show that both formulations are dosage forms with controlled release of active
ingredient achieving the above-defined release according to the invention. The formulaﬁon of
Example 13, whose release is depicted in Fig. 2, represents a preferred embodiment of the present
invention because with this dosage form the pH-dependence is distinctly reduced through addition
of an acid by comparison with the formulation of Example 5 without pH-modifying additives,

whose release is depicted in Fig. 1.
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Sodi um [ auryl sul phate 0.5 0.5 0.5 Colloidal silicon
dioxide 1.0 1.0 1.0 Magnesium stearate 1.0 1.0 1.0
OCsnosi s nenbrane Cel |l ul ose acgtate 13.3 13.3 13.7
Pol yet hyl ene glycol 3350 0.7 0.7 1.7 a Quantity of
active ingredjent corresponding to 24 ng of
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car boxynet hyl starch and | copovi done are |m xed and then
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—"ﬁp‘pa-r-at-u'rz“—o'f—USP—Z%\n— 23 (The unfted stares

* Qhantityeef e po@iizered8Rt 0Brea@08ing it 20:amg efgedepafiir e of 37

2 S5G and with a stirring speed of 75 rpm 15 using
Kers in media with various pH val ues. As rel ease

nmedia, in each case, 900 ml of 0.1 M hydrochloric

acid (pH about 1.1), acetate buffer.of pH 4.5

re tion of -32- 1 litre of

Pf“%ngl%u?gompar%@ ar{]@FS £ |32um acetate trihydrate and

14 M of 2 N acetic aci d are dissolved and made up to

The OBredentgiof Fhe areairinieblals ivz@dhegreention pf sitieop dickifeypnd pagnegipm stearate
’ﬁ{e w%r mlxture

ok REL, STEGEb Aot il e bl BRAUR RS, Bl o031

a(erthépi)dlrestbdablﬂrd éfemy!t cgellpBanm). (preparation of | litre

of this medium 2.747 g of disodium hydrogen 5

%R\%?%{%E}%%%&da?g&%g o(?mulgtufhz §R§N19§ alf b\teHgQ r@l@dsg rate of 80% in less

sodi um T auryl
tlmulzmoarts e(@oipantatlmﬁmmledll) ssbivadragn ttleresiatens 80 in 0O thin 24 hours

(%‘)r{l%arglve (l)ir)](a ﬁld \rfvalth%g fomgla J;lﬁ n%t c%ngd ttg Qhe BV%Sugn ald Lgémtable in

sodi Um e or ort r| Cc aci
coig et toShﬂ'ﬁbsﬂge fokm¢ heordirg) @&he mvachou mmfes}vafk@lr\awng@mse rate of

afllg unij t ﬁ% 2 nsureth mftﬁlé’]

t rt. Th
bgtm&gﬁ ({(g érg s aqd 4 athra, overcomlnﬁQ}tle ogfrgtngrﬁ IBnor a us,
the HyErREH ﬁﬁhsedﬁts spCaathrdtive Eeiniplé bisded ldgnioneldevsya slﬁif(dant prolongation

wi th
of the exposure and duration of action compared with prior art formulations. It is furthermore not
possible through use of this formulation (Comparative Example 1) to achieve constant blood levels
and avoid the occurrence of blood level peaks. By contrast, the average release rate of

Comparative Example 2 is too low and leads to a serious loss of bioavailability, so that the blood

levels reached are inadequate to achieve the desired clinical effects.
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10 W-VIS detection. The anount of active ingredient
determned in this way is converted into per cent by
mass of the enpl oyed anobunt of4active ingredient. The
percentage active ingredient rel ease over tine is

Cdgmgepl_afgﬁtt i%dg Elégnml:!lgl gtuglglegﬂs; g TPgr il gLl 8& ff%)'?r_rr?etﬁae(a i ld’gli,dg%aﬁ?n%fter oral
show that both fornul abigRsuaid desagie-réiedsesabWt téresponding to the
controll ed rel ease of active 15 ingredient achieving
t he above-defined rel e®8& #ccording to the invention.

The formul ation of Exanple 13, whose release is

PHBRLEL €0 TN Fi §Comparh BRSPS | @oRbaheVe EREmpEROdI nent
of the present | invention because with this dosage

formthe pH dep®etrelcegi s di sti|Retq3P meduced t hrough

It of —an,ggl d by conparijsgy wth the
A$§ﬁ%%ﬂgg\on of éggnnle 5 without pH nodifying

C

caddigiiives, whg8®3rel ease is depdéted in Fig. 1. 20
t

33 Conparatiye-Etxanpte—A—and B;—Startingnaterial s
g v C 982 2 i
ﬁ]par ative Exa ?e 1 Conparatijvé Exanple 2 antity

Mehn FaBidGt8Ritde[l) [6/00ng  Var denafijl.ebiCl tri hydrate
L mcronizeda-23-

7 22 7 Hvderovvnranvl eceal l il ancnh 25
L) — T II]U' AYJ

Ny LIS o4 mToCT T UlmrUOoUCUY

J
HPMC 100000 - 150 Tartaric acid 100 - M crocrystal
line cellulose 65.8 40.8 Colloidal silicon dioxide
Efaiipié-30 to MAINBiRriBokine dh@mdies 3f Yardend@Uadfict toyalOfdministration of
active i ngredient corresponding to 20 nyg _of vardenafi l
b Type L 5 PrSgueeios 265 eshifa st‘fi“K‘?%“‘Exrg‘ﬁpr%O edfrifass. and 2 low

The i ngredi enfngipfeidaidbRLOIME)t abl ets with the
exception of silicon dioxide and nmagnesi um st earate
are mxed Silicon dioxide and-naghesiumstearate-are

oS

PaamPiRed as admi|BEUPRIC 3%he powddEX#BlE e are f REmPIE 41

ARy tabletegg(format: cirgghar 8 mm. Conpasative
= ,

xarrpl es 1 andl12 are formilatid Jerage

ge
crelrgdde rate ofl783%in less 105QRan 2 hours [430

ya

“gg? arative EXgRgi € 1) and an gygrage release|gape of
6in more than 24 hours

Mean residence time [h] | 8.68 11.6 12.4

Example 42 to 44: Pharmacokinetic parameters of vardenafil after oral administration of

formulations according to the invention with controlled release and a high

initial release (dose 30 mg)

Parameter Example 42 Example 43 Example 44
AUC [pg*h/L] 119 105 108
Crmax [1g/L] 15.6 12.7 11.6
| tmax [h] 1.5 1.0 1.0
Mean residence time [h] | 7.7 94 9.9

The examples show that the residence time of vardenafil in the body is significantly prolonged
with the aid of the dosage forms according to the invention with controlled release of active
ingredient by comparison with the residence time resulting on administration of rapid-release

formulations corresponding to the prior art (Comparative Example 3 and 4). The kinetic
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(Conparative Exanple 2). These fornmul ati ons not

according to the invention are unsuitable, in

contrast to the dosage forms-&ccording to the

i nventi on which show an average rel ease rate of

bet ween 80% i n 2 hour and 24 hours, for . :

PyBFES rAcHy Y Ao By iﬂBlb‘FSe Bl ft% VfbfﬁFf&?‘l &8? adpipstratiop | 0f medicament

fRNELAGR L RFBASR thédnPeribn QQHE@EI&NG:L&GO\EX@HQ Ir@edse !;}S)wtttm it is possible
high to achjeve a significant prolon [ % g

with e fpaniatigniaratic obeniug PFO&fﬁ‘g?:tB’ﬁﬁ &?W ¥ 2 fiP .aéifstm“ reduction

1rar L f&ﬁﬂﬂﬂeét R Sthe | ddnlisistadbh NG PRI EreRtade fcﬁﬁlﬁﬁh&{seof the prior art
t hrough use-of this fornulati on (Conparative Exanp

(@omragntise Fkade 8 ond thrhess|chaet BB Bhamap@kacts fd’aftahtéﬂstws MRT and

@ CC;H@ ra%ﬁg\eedotvltfplaogggllg%\{telre&ﬁ@@t;ﬁs in @% aQt rlz‘éStthe 'bh)%vallablllty of the
BVerage rel ease rate of Conparative Exanple 2 is too

fdrovlaberg Wl@ad@trpbedare;%@ﬁq olliective drgresiienbiapch ¢ ARIREYSIN jopyinitiah, release is
that, & ¢ ?Anﬂﬁﬁ&ﬂlﬁm 1t Q2 to 44 by contrast

SEC eyec\}lég eﬁ b9§ gr?cl [ nlq%gp a?Eec0 ts. -34- 1r)rpar a(t)l vey contras

lewarl’relpélaﬁnaaoidnemc dﬁtaaaftca@dtmnme‘amcm ?faﬁoanréet@ms agrfording to the invention

nafi | efr. or [ t

w:{-.g%lqﬁver %lreelg%vg %lil eatlaé Or%??iesg 12:115;]?05&191@ VQEhhﬁe a1d of these f%rmulatlons to

aaﬂnamahmﬂrﬁemp&mawaa>Emanphausd@hnﬁématmwsﬂEMaw@W60¢ﬂﬂm%lna
rihgp Tanpee pRo e e o g mbighe Sl in i Bogycompared wit

pibraet fbhl]lulzﬁwﬁﬂ(@brrﬁ)@raﬁvﬁbampleé 438 43. @t id dlso ﬂraaﬁonhexe Kommtaitions that the
cBRETPAE B her LSRR o eS8l PR BhEARRED wncange

AamnEwdvadbnghease and a low initial release (dose 20

ng) Paraneter Exanple 39 Exanple 40 Exanple 41 AUC

[g*h/L] 78.8 64.4 64.5 c. X [gg/L] 7.93 5.05 4.30

t,,,a, [h] 4.00 6.00 6.00 Mean residence tine [h]

8.68 11.6 12.4 Exanple 42 to 44:. Pharmacoki netic

paranmeters of vardenafil after oral adm nistration of

10 fornul ations according to the invention wth

controlled release and a high initial release (dose

30 ny)
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Par anet er Exanpl e 42 Exanple 43 Exanple 44 AUC
[g*h/L] 119 105 108 c,,,a" [g/L] 15.6 12.7 11.6 t.X
W podk/H0410 1.0 Mean residens®-time [h] 7.7 9. BCOER2005/004615
The exanpl es show that the residence tinme of
vardenafil in the body is significantly prol onged
1 the aid of the dosage fornms according to the
invention with controlled rel ease of active 15
11 Ngr egir@Rdeulidal GoAPArIrBatiddntollddaeleasiodande iﬁg'rPfEent which comprise

r | ti n m

o 20 B okt 8 DSl BRLELE) E28Sabi s ndior s
( Conpat/ait dovate (R s Jicddingedied @nk iwhethi Has aBaverage release rate of
paraneters detailed in Exanples 39 to 41 for

var déefeeen 805F Irhonts#nd &P inedd RoHSof  medi canent

formul ati ons according to the invention with a -
of el aphMehdeuliQVabdabd forth aéRt@RSE CIIRAW k#ddin dvkrabSrelease rate of between
p055|ble with such fornmul ations to achieve not only a
proléﬁéam?b%ﬂbﬂmﬁﬁéﬂwﬂﬁhﬁﬁf al so a distinct reduction
inc,",,, conpared with the adm nistration of

3f api ghe[rf%'a@d%ﬁ@al fdggagy |f<§'¥n| Q05dRE 8 [PaiRr i 6F 2 &ith M average release rate of
(Conparati ve Exanpl e and 4). These changes. in

phar heiveki $08 inc3 Bevay a@t&@ﬁ g8 hgumpRid Wi an gitial aeﬂeaae_r%f less than 65%

achi gygd ik 'ihg?ed%gﬂn't@ fﬁ}Lt%orn(ﬁQMestdfqaeasa the AUC, i.e.

the bioavailability of formul ations with

control |l ed rel ease of actlve ingredient and a _

4r el aPharergeutieahdosags forN agerdasie af 1gast eretf CHPs & fah Ghaiaqigrized by an

Corrp?r{lﬁa?l q%} ek Tl bBrweaPb dnd @b%acﬁ" Qhd iV lbdatnt ifE%@ Mt 80 minutes of
to 44 by contrast show the pharmnmacokinetic data

afterdG§ﬂ1n|strat|on of fornmulations according to the

i nvention 10 which have a relatively high initia

st el eggfmaldutibad d@:ggesfoh'h gcc\Md‘ir& th Q?le@k't gnlef i8S € to 3, characterlzed by an
formul ations to achieve a rapid rise .in the Igy%J %
irst 30 minutes of

r eac fipitel delsise @ besvesd>Q @@eﬁo‘yaﬁ@thS&ﬁﬁ‘Fl%ﬁﬁql?W 1

pr ol 881&” a relevant manner the nmean residence tine

of t nmedi ci nal substance in the body conpared with

prior art formul ati ons (Conparative Exanple 3. and 4).

6t i Pharmaerutiraledosise foRBswCIEMALCatt bAY ¢Rapl Cldms 1,72, 3 oder 4,

c hangﬁarﬁéﬂirﬁgfzngmgs’ ki1 DEL fafe RTHRELE 8053 11@@ mo@r‘i @Al 0% fn 18 hours

a virtual ose-nornmal i zed) unchanged UC (=

bi oawad |baba|n| mt‘uﬂ relaass o0 bgveanQ jand - 2380 of the actlve ingredient in the first

PCT/ Clainms 1. Pharnmaceutical dosage
%5%&%&%%%%%%%ied rel ease of active ingredient

mhlch conprise the PDE 5 inhibitor vardenafil and/or

Tphar Phoeatduted] dysage fapredotdingstalat laginny of Claigrial.elsor 5, characterized

and/ %r a% Oalve/rgéeex%lelé&erragogf b%ﬁve@rw%b%ein 3n9cru?sd£rﬁn§0'% ﬂp% hours and by an

whi average release ra
1n1t1a1 release of between 35 and 60% of the actlve ingredient in the first 30 minutes of
release.
8. Pharmaceutical dosage form according to at least one of Claims 1 to 7 for oral use.
9. Pharmaceutical dosage form according to at least one of Claims 1 to 8, characterized by a

core which comprises the active ingredient and is enveloped by a membrane which

controls the release of the active ingredient.

10. Pharmaceutical dosage form according to Claim 9, characterized in that the release-

controlling membrane comprises a film-forming polymer and a plasticizer.
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5 between 80%in 2 hours and 80%in 24 hours. 2.

Phar maceuti cal dosage formaccording to CCaiml with
an average rel ease rate of betwmween 80%in 3 hours an
80%in 20 hours. 3. Pharmaceutical dosage form '

according to Caiml1 or 2 wwth an average rel ease ra

. _ t

Ibf  Bearmesshi®bdesrsr [9rmatroningla Boved o1 Dechiehice 2 that the release-
W t hccﬂﬁoiliﬂk tembrah8L &R ReH filhEBfnih HAdlyBE %nd Q-Por@fforingxe
active ingredient inthe first 30 mnutes of rel ease.
4. Pharnmaceutical dosage form according to at | east .
12ne Bharmacehing! dosegs fBrm @prardiRg Orat Jay My ohflaims, 1 L) characterized in
rel egag SLNBEM R8I FOP BN m ey BidsiaY Bilrh- RSB GipEHiner.
in tﬂéﬁ%?(frmsi? 30 M r(i:ult1 es gf %Cg:fnéase?@ags aPhar macglgtpi ?gnler
dosage form according to at |least one of Cdainms 1 to o
13, cHRbarmeqenyiqay depagsyfoan accpslingiorat dgastiasr e SEIRT 9 elinelagacterized in
o 2R iroPBieACLohMehid NBFESBALes a BHLASifylng ShbsBHce.
m nu%hgtstﬁ%éu %éﬁ%glsee. Olél ﬁ’grak%nacg%t iegeall% dosé%é]gf orsm “
according to at least one of Cains 1, 2, 3 oder 4, o
1¢har Bharmadepeed] Bgsagmionn epcrbing o) ab fese ang ok Clempdiqnkle gharacterized in
80% | 1Sait 88%add il 8uRAH Sid, RRAc BY¥a 2aridrdl dcddbr potassi
rel eg@teﬁg]t&g@t&\kggﬂg 0 an(f@?_lS% of the ’act?vel i ngr edi entr potasiim
i n thedrégensartratt0 30 m nutes of rel ease. 7.

Phar maceuti cal dosage form according to at |east one

f | i Of or {2 1da&Cfle oP¥ 123 FULIRTRaracterized |
1?‘el Sggdﬁ%etﬁtécaggosg%et f\%engﬁc%%gg?% 3 fwlourgoanc"il 80% in 16 rac ereed
hour shatithel rdbaaseagpntrpliing inginbrerd eompeisesfa POLMARREH SIS I BRIrGOULLe-
of the active ingredient in the first 30 mnutes of
168! e8pma@and P&??ng&k¥&%toqp§§§ end & (LR QA6 Qi AGrakRrized by a
at |east one o aime 1 to 7 for oral use. 9. o
Phar neateiorecwhicitiomepgiees! ae ror soccomdilaie exsinsants wigh, afigrepenctration in
of Clof’;1 lli rxrllisd,% utsg th§ boaq{ingkas‘aigtﬁ}o%@lﬁs»@lir@_ang legmy\’g!pgllﬂ:ion.
conpri ses the active I ngredi ent and i s envel oped by a
menbrane which controls the rel ease of the active

17.ngr Bbireacenticd dopgmformestrrdiearo Hdeayens Jroigeddpdy figpracterized in
to Clt}a} .c%mpﬁ&@rtﬁézgcﬁfvé 41%;6(11'&]1'( b thitrl'i‘)? v&‘hﬁh%ﬁ@e‘rs £ active ingredient
control ['ing nenbrane conprises a filmformng pol ymer

and &rplghdiffusionererosi@7- 11. Phar maceutical dosage form
according to Gaim9 or 10, characterized in that the

1§.e| e%ﬁaenn%%gﬁga?ldloéagg f&%'@&f’&b‘ﬁ& o S B R %hz{rhétéﬁzgcp HATWHYY the matrix
pol yirver and a por € forner. . Pharnaceuti cal dosage

f or mirebxdexr aiwater-swollaie pabasdr. one of Clainms 9 to 11,
characterized in

19. Pharmaceutical dosage form according to Claim 17 or 18, characterized in that it is a
tablet.
20. Pharmaceutical dosage form according to at least one of Claims 17 to 19, characterized in

that the  water-swellable  polymer is  hydroxypropylmethylcellulose  or

hydroxypropylcellulose.

21. Pharmaceutical dosage form according to at least one of Claims 17 to 20, characterized in

that the matrix comprises a pH-modifying substance.

22. Pharmaceutical dosage form according to at least one of Claims 17 to 21, characterized in

that the pH-modifying substance is succinic acid, citric acid or tartaric acid.
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that it conprises ethylcellul ose and/or

pol ynet hacryl ates as filmform ng polyner. 5 13.

Phar maceuti cal dosage form aczgording to at | east one
of Clainms 9 to 12, characterized in that the active

I ngredi ent - cont ai ni core.conprises a .nmodLt yi o
24 s e8] SR L BTPTEH 1 BoEgen B AB G T hragierzed
at | aasthe RRLIxRbmEAiRL MPolPmérQeslstant GhAkHEfRdel zed in  that

the pH nodi fying substance is succinic acid, citric

acid, tartaric acid or potassiu hydr n tartyate. :
240 1Bharppespiicab desegeciarm HSeSHE 19 BFASRUIEH SHATES | &9 gt 17> characterized
| east, gfe it0fonfpridds® nlit extdidate GiahA Gtk AQEdiem whiklats produced by
the rel ease-control |ing nenbrane conprises a polyner
r esi grcemerating @ aqtive mefedicpignto pgnatbhby Reads ot 3 @QB%H&%F@%
formaccording to at |least one of Clains 1 to 8,
26har agheticafdi Ribsfe HRALEEGRE Qo VbR 26 0 ORHrdcE@BedNE tit the melt
nmore swel | abl e excipients which, after penetration in
of | exjoidele inshdeea theraoplgiiciney™ed split through swel ling
and vol une expansion. 15 17. Pharnmaceutical dosage
2507 mPﬁ'&ElQé'egﬂi%g d&s‘agfﬁonlnea_@@rd@@ﬁ) Ofainh RiohB5, lehhi@ctSrized in that the melt

characterized in at it conprises the active
i ngr extudpte comprisenmthemmoplgpictebeRsr Pt RlastipigeTact i ve
i ngredient through diffusion or erosion. 18.

oPhar m%eiuﬁ@all déiﬁ?&aﬁﬁn fa&%fﬂir%ct@ Qt RbAGnd 6F CThidds M 1o/ 26, characterized in
characterized in that the matrix includes a

wat ethasihe teampapdastiopajyragr Is oty vinylpypRUGRe SelHdr axyproppeeiiylase-
formaccording to Caim1l17 or 18, characterized in
2k hat Phirmh&ufical H@sl%@form 2QordpAb riﬁfé@slﬂt)h&&' Clgigs 29 @ DD lcharacterized in
according to at | east one of Clainms 17 to 19,

char et b meb @xtrudatetnehydes h gHaediy g RelSf2atA- e pol yner i s

hydr oxypr opyl net hyl cel | ul ose or

2by dr PKyRRERNEC Bbdapd RER accdhlilio aPhadt BRCUtIhiaR|24 do3BgBaracterized in
formaccording to at | east gne of Clainms 17 to 20,

char &et Be el gXydate CAEPTIEhR PHERTTI RS Lah{Pr§aeas e

pH nodi fyi ng substance. 22. Pharmaceutical dosage form

38.C COpgirREcifcaiodafA Fdrm Qs @hg € @i18Bt dnk $fCldikns 1 to 8, characterized in
characterized in that the pH nodifying substance is

succithst & is@iogmotd medignah gybetase release BB aci d. - 38- 23.

Phar maceuti cal dosage form according to at |east one

39f OPﬂirHﬁceLgcaﬁ Bosige fofth Qz{c&‘éﬁn@% Z8REn BO chisdting B mat ri x
conprises a polyner resistant to gastric juice. 24.

Phar maceuti cal dosage form according to at | east one .
of Ci*ai #§0tE VhicR GOPPIFEs BRACHYT dRerodilt WhFETE [pRpropyate a hydrophilic

conpr | S}?cﬁyn?erig%lvklliﬁ biddf M Ewrtre Lfiforatel &/ Ratb@IBE @Bdtance to initiate
whi ch i's produced %yé Hforf _ .
osmosis, and where appropriate further pharmaceutically acceptable excipients,

e and a shell which consists of a water-permeable material which is impermeable to the
components of the active ingredient-containing core, and has at least one orifice

through which the ingredients present in the core can be released.

32. Pharmaceutical dosage form according to Claim 30 or 31, which comprises polyethylene

oxides, xanthan gum and/or copolymers of vinylpyrrolidone and vinyl acetate.

33. Pharmaceutical dosage form according to at least one of Claims 1 to 32, which comprises a

plurality of identical or different formulation particles as defined in Claims 9 to 32.
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5 incorporating the active ingredient into a matrix by

means of a nelting process. 25. Pharnaceutical dosage

formaccording to Caim?24, chmracterized In that the

melt extrudate includes a thernDpIastic pol ynmer. 26.

Phar maceuti cal dosqﬁe forn1accord|n% o(ﬁkai312%3orh.h :

395, Bheamacereal 9esaes 19T Asfrdingdo Ablepst Oas et (igtse to 23, Which comprises

conp é@&&h@actlh@hg@&bﬂsﬁ tpidaeleysdgsrmand a pl asti ci zer.

10 2 Phar maceuti cal dosage formaccording to at

| east one of Clainms 24 to 26, characterjzed i é éﬁ'h :

o PHETASPICELATLEGOI) A EE BG1 O AT P RGIIdB A Wich compriss

hydr Qx ¥R APMA%e VAMAEFin tHeSformP bRk MREL Hdraiad, sclasadis/dfdsof the salts

according to at |east one of Clainms 24 to 27

char aest slvazsdof, fhe sehatandnef | RODEARIIY Aestallifte| Fdegmogphous forms
M@%& 29. Pharmaceutical dosage form

accgp%#%%b{%bit egg?agne of Clains 24 to 28,

characterized in 15 that the nelt extrudate caonpris
36 poﬂ’mpcep@@ﬂ 49sagft fomacga@tn{gﬁ% atilegstoqme ofglaims 1 to 35, which addltlonally

Phar pace fieng to at | east one
of Clalns H£§ﬁﬂgﬂqgégﬁgFggﬁﬂ%?gggﬁlﬁ that it |s an

osnoti c nedi ci nal substance rel ease system

3Phar m@qquwll deressigeEm pesordingcle ot lirtigng of @P@th t3é6 which comprises
cons 'frg]:nl 1ng 166 g 3 &P Balv\é\’t}{gpéaleﬁpm&&%%s L Genafil | ve

i ngredi ent, Wher e appropriate a hydrophilic 20

pol yneric smelllng agent and where appropriate a

3%at ePhamhepyticsl derass fore ecooplineniotaf leps ongeffelaims 1 tar3d, which comprises
wher &3Pk 88k %tf?ne ag %h%e&MEWwds Q/@rldl:ﬁﬁﬁﬂc ceptabl e

exci pients, &nd whi ch consi sts of

wat er - per neabl e naterlal which is |nperneable to th

 38onpBhasmecsutidal defegetorh gecording ledt katt OpbPft @rimsrige ééf‘éhlch includes a

and nﬁ%xa‘;/hll:}?&%;pr@&q 8 r?’b‘f/o (frfm) JabdeQMe Iﬂym&kﬁ(thde I?r@hydrate 10 to 65% of
ingredients present in the core can be _rel eased,

32. Phatcraelakle p@amerd@%@rrﬂw iseRsEn Pt dRgsto8 oByead H t@é"% (m/m) of
or 31, oA i OfTR bSBS tR@ ULt YeSRrix. OXi des, xant han
gum and/or copol yners of vinylpyrrolidone and Vi nyl
acetate. 33. Pharnmaceuti cal dos%ag formaccording to
48t | Bhaymaesticabilogeaifers accerdingZo GAHMCH, v jogwsisey 2 to 20% (mim)

pl ur Q/Lﬂdé%ﬁpﬂydlr&‘?ﬁhhg Q'lhy&rclte djf tfo%%%n(;f afv%émt)l%tﬂ'e %Glymer with a nominal

particles as C ains

Phar wacsiy pf‘,%tllea@ltcﬁ)av@@nd 39 tn 4e (m/m) ngart @gmc 4C@a@§edcméhe total mass
of CI@{ Lo 33, whi ch conprises part of the active
|ngred|eﬁ} i rapi d-rel ease form 35. Pharnaceutica

dosage form according to at | east one of Clains 1 to

434, \RhirghcevbeabdpRes formaﬁcgtedlag itd Claimdl A® o1 ¢hirdaderm of ;ymultilayer or

he f f
the S ﬁrll?c]oroe tgblgatn“élns CQXQ%}?& ?%’easeslg#e\fag r%'glda'gg%E ?{f‘?g%r ‘led-release

the § he salts
polynmfphlc, crystall|ne and anor phous forns

42, Use of the PDE 5 inhibitor vardenafil and/or of its pharmaceutically acceptable salts
and/or hydrates and/or solvates and of the relevant polymorphic, crystalline and
amorphous forms for producing a pharmaceutical dosage form as defined in Claims 1 to

41.

43. Use of the pharmaceutical dosage forms according to at least one of Claims 1 to 41 for the

treatment and/or prophylaxis of erectile dysfunction.



respectively belonging thereto. 36. Pharnmaceutica

dosage form according to at |east one of Clains 1 to
35, which additionally conprises at |east one other
medi ci nal substance. 37. Pharnmaceutical dosage form

according to at least one of Clainms 1 to 36, I.ch
%orrppﬁfs%‘gthe Rigrnacsticpl daseeedormhapoprdingyie atigast i of Claims 1 to 41 for the
i ngr G0k aﬁ@lncﬂloﬁ‘ﬁﬁﬂlsaﬁ MhdeRAldnl expdfince a therapeutic benefit through
Phar maceuti cal dosage formaccording to at |east one
of Cinafeagnglthe eGP levghi ch conmprises from2 to 50 ng of
the active ingredient calculated as vardenafil. 39.
Phar maceuti cal dosage form according to at | east one
of Clainms 1 to 38, which includes a matrix which
conprises | to 30% (m m vardenafil hydrochl oride
trihydrate, 10 to 65% of 15 a water-sol uble pol yner
with a nom nal viscosity of at least 50 cP and 10 to
50% (mMn) of an organic acid based on the total nass
of the matrix. 40. Pharmaceutical dosage form
according to Caim39, which conprises 2 to 20% (n'm
vardenafil hydrochloride trihydrate, 20 to 55% of a
wat er - sol ubl e polynmer with a nom nal viscosity of at

| east 50 cP and 20 to 40% (m ) of an organic acid
based on the total mass 20 of the matrix. 41

Phar maceuti cal dosage form according to Caim40 or 41
inthe formof a multilayer or shell/core tabl et

whi ch includes a rapid-rel ease | ayer, a rapid-rel ease
shell or rapid-release core. 42. Use of the PDE 5

i nhi bitor vardenafil and/or of its pharmaceutically
acceptable salts 25 and/or hydrates and/or sol vates
and of the rel evant pol ynorphic, crystalline and

anor phous forns for producing a pharmaceutical dosage
formas defined in Cains | to 41. 43. Use of the
pharmaceuti cal dosage forns according to at | east one
of Clainms | to 41 for the treatnent and/or

prophyl axis of erectile dysfunction. - 40 44. Use of
t he pharnaceuti cal dosage form according to at | east
one of Clains 1 to 41 for the treatnent and/or
prophyl axi s of di seases which experience a therapeutic
benefit through increasing the cGW |evel.



