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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

15  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
20  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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limited, relatively short duration of action, the target profile which has existed to date of a

20 treatment based on need, without unnecessarily long exposure of the patient to the substance.

On the other hand, the worry has been that there might be an increased occurrence of unwanted
side effects such as, for example, backache on longer-lasting exposure, as have been observed to

be increased on use of PDE 5 inhibitors with a long elimination half-life.

It has thus not appeared possible to date to employ vardenafil as slow-release medicinal form

25  without adversely affecting the reliability and safety of the medicament therapy.

In addition, because of the physicochemical and pharmacokinetic properties of vardenafil, it salts,
hydrates and solvates it has been regarded as impossible 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
30  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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20  One theoretical possibility for solving the problem of inadequate bioavailability of substances with
a narrow absorption window and preferential absorption in the upper sections of the GI tract is to
prolong the residence time of a medicinal form in the upper GI tract. Numerous attempts have been
made to develop such dosage forms for other active ingredients, and diverse principles intended to
prolong the residence time in the stomach are now known. For example, US 6306439 describes the

25  use Vof swelling systems which are intended to remain in the stomach through swelling and volume
expansion, whereas EP 0415671 claims systems with a specific geometry and size. Bioadhesive
properties are on the other hand intended to be utilized, for example in the formulations described
in WO 03/051304, for prolonging the transit time. Floating medicinal forms of very low density
represent a further principle, as described for example in US 5626876, but formulations with high

30  density are also claimed for prolonging the residence time in the stomach, as for example in EP
0526862. However, it has not to date been possible to show the success of such 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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20 satisfactiogn are attained.
of the vardena E ~containing medicament. A distinctly improved flexibility and spontaneity in the

patient's sex life is thus achieved, and a better result of therapy and an increase in patient

20  satisfaction are attained.

In addition, dosage forms with controlled release of the PDE 5 inhibitor vardenafil active
ingredient are also suitable for the therapy of other, new indications and show substantial
advantages over the rapid-release medicinal forms of the prior art. The use of the novel medicinal
forms with controlled release of active ingredient has made it possible to achieve substantially
25 more constant blood levels and avoid the occurrence of blood level peaks, thus improving for
example the therapeutic efficacy and reducing the frequency and intensity of unwanted side
effects. In addition, the use of such dosage forms allows the frequency of administration to be

reduced and thus leads to inproved acceptance and compliance by the patient.

The clinical studies astonishingly also disclose that, contrary to the previous expectation based on
30 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.



I n addi tion, dosage fornms with controlled release of the PDE 5 inhibitor
vardenafil active ingredient are also suitable for the therapy of other,
new i ndi cat BH&O4dnkb2HersignsCduatrignt i al advant ages over the rapid-rel ease

medi cinal forns of the prior art. The use of the novel nedicinal fornms with
controlled rel ease of active ingredient has made it possible to achieve
substantially 25 nore constant blood | evel's and avoid the occurrence of

bl ood | evel peaks, thus inproving for exanple the therapeutic efficacy and
reduci ng t h&hd meention s alaes toheves phiaymadeutivaivdassgedorsisdehichadofrpeitesvardenafilddd/os on,

the use of such dosage for allo t he freque of adm nistration to be
reduced andplﬂaﬁ’ﬂgcelnécélg% afcgpﬁgﬁﬁﬁﬁ§e}3§ dé?f%seﬁ?lﬁaﬁ%ea“afﬁg pglgp}ﬁ{pg]gntlggnso eSSt Y% nt
The cl i ni caingfddieeli £ hatd Mnverbdd1dlesse 2416 6f tdtvaeh 86% it D Bburs SRAINMOYAIL Y4 heurs he

previ ous expectation based on 30 the prior art, it is possible to prolong

exposure w thout the occurrence of an increase in side effects, an adverse
ef fect on r&Piaatsripint e aptelgslease \pndfthe Aeraze dplsysy rataccquding to - qedipisiop ot the

Countries - RredB, hBVABLsE QR adtht $ngdr&idt &9t Be AOMUEL fRRA! IREAMI 6 Me HOSROE is
forms which conmprise vardenafil and/or pharmaceutically acCeptable salts,

hydrates, stsigatrehe ardfiowppotuy irbpparite X ol HSP 28NS (Ths Uaited Stetes Phagnadpasin
and have anyapejagssy %g?eﬁe%f«lg gal%ﬁur%fus?aek"%%gnlf%? %ﬂ\}grﬁag{g%go e %a@{e %%Oa/\%fg{‘ 04,

hours. To ascertain the ini rel ease an rele
accordi ng t niheodieh ilawrtl isdphadd (pteiperatidn ofriVigatdf dis mediemr 2749gse dixbdiamthyd®gen

ingredient fromthe dasaqge, farpes cording to,the in tion i sted in

t he paddl e 8’6%03’)1353’5%% %ﬁaéfgfﬁlﬁaﬁ ljz? g0 o‘fltrlﬂ§51%2’§9ﬂl—“§§at(sﬂﬁ‘ée@rﬁ ?121&} %t(%?%“@sso tum
Phar macapoeiaaryl biiphatSsoRMOR hre dishetvédah aaisEzsmskiteti gaak b5109000 Ml. 1fecdsary, the
phosphate buffer of pH 6.8 with 0.1% (mV) sodiumlauryl sulphate ]

(pr epar at i oRHJ# aiJuFtF‘ﬁ) & 681+ O svittetpdin hydrmide ¢ erthocRhetipuicratifr bg astease is

ort hOphOSph@&rﬁecﬂbﬁyﬂh@tsﬂﬂmﬂ-a@ﬁeﬁp&h&'o"fr3'7c+_r 8 G AP RAR U @édeofar%lﬁlet%ng)f%e 10%

(mm sodium 10 | auryl” sul phate solution are dissolved in deloniz wat er
and nade uppiddlel@0B myolutiohs peraeisge frpm).tSamplep brej takea djousthe tkltase Bedum Qhrogehwd t h

Sodi um .hydr %ﬁiragl?n %1rntt Qx[hticrl]lorh s?%ﬁﬁpo{higgco%ggrg%'m -gu %taglels ea%‘eS Fenlo%e ,Caé K[lileezg 00 u{ of
using sinkers at a tenperature o ) and Wt h A speed’or revolution of
t he paddl eaafve Tigréddanotisdoived shepex isretetifieed ByPLC SahpliVeSISadetectiak &he dmamt bhe

rel ease nmediumthrough a {filtration . unit i.ch must ensure.that congcomtant
subst ances A&F'E° ﬂ‘é%ﬁ%ﬁ\}eg‘ﬂ?et%‘ﬂ]b“ef‘ be‘%hsﬁ’f?dﬁf CQFeTs IR PFRAE Wd?aéﬁli’feth‘f AP B AFBYF
therein is dgiaiiont asslofd. TiRlCerdbd Blchdd it & tHet@fdxt HMhe fro@npitnfibn Rfdefiditvia e
ingredient determined in this is converted into per cent by mass of the

amount of adsitipes untihthe sdeashef aewm%yiwé@@tm@eé@a%a@%ﬂ?ag F@ég@akrakéeidﬁsmhﬁ the

cont ext of E,Qgelpgggsgggsegfh\ég{;gih%@digrﬁag@rfjoq&gutyg.a the time until the rel ease
of active ingredient reaches 80% whereas the initial release describes the

20  The dosage forms according to the invention with controlled release of active ingredient preferably
have an average release rate of 80% in the time interval between 3 and 20 hours (80% in 3 hours

and 80% in 20 hours).

In a particularly preferred embodiment of the medicament formulations with controlled release of
active ingredient of the present invention, the formulation has an average release rate of 80% in the
25  period from 3 and 18 hours and an initial release not exceeding 65% of the active ingredient in the

first 30 minutes of release.

The dosage forms according to the invention with controlled release of active ingredient can be
formulated so that a relative low initial release of 0 to 30% in the first 30 minutes or a relative high
initial release of 30 to 60% of the medicinal substance in the first 30 minutes of medicinal

30  substance release is achieved.

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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activeingredie.% ﬁllso . . . N . . L
intermittently at various times or at particular sites in the gastrointestinal tract, and formulations in

which different principles of controlled delivery of active ingredient are combined.

The dosage forms of this invention additionally include also medicament formulations which
comprise part of the active ingredient in rapid-release form and a further part of the active

20  ingredient in controlled-release form.

A particular aspect of the present invention is represented by dosage forms with controlled release
of active ingredient which comprise acids, bases, buffer substances and/or substances with pH-

dependent solubility, such as, for example, polymers resistant to gastric juice, as additives.

The novel formulations with controlled release behaviour can be administered by various routes.
25  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

30  comprise the active ingredient in dissolved, suspended and/or solid, amorphous or crystalline form.
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20  preferred embodiment of this invention, the diffusion-controlled membrane comprises excipients
which, through their pH-dependent solubility, influence the permeability of the membrane at
different pH values and thus help to minimize the pH-dependence of the release of active

ingredient.

The binders and thickeners preferably used in the production of coated neutral pellets (e.g.
25  consisting of sucrose, microcrystalline cellulose, citric acid) are hydroxypropylmethylcellulose
(HPMC) and polyvinylpyrrolidone (PVP). It is likewise possible to employ other naturally,
synthetic or partially synthetic polymers such as, for example methylcellulose (MC), hydroxy-
propylcellulose (HPC), other hydroxyalkylcelluloses and hydroxyalkylmethylcelluloses, carboxy-
methylcelluloses and salts thereof, polyacrylic acids, polymethacrylates, gelatin, starch or starch

30  derivatives.

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
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pH nodi f yi ng subst ances such as, for exanple, acids,
are preferably employed.

Particularly suitable for producing the diffusion coating are ethylcelluloses, e.g. as aqueous
20 dispersion commercially available under the name Agquacoat® or Surelease®, and
polymethacrylates such as, for example, Eudragit® NE, Eudragit® RS and RL. However, other
ﬁlaterials such as, for example, cellulose acetate and cellulose acetate butyrate can also be

employed as film-forming diffusion-controlling polymers.

In a preferred embodiment of this invention, the diffusion coating comprises, besides the diffusion-

25  controlling polymer, also excipients with pH-dependent solubility such as, for example, polymers
resistant to gastric juice, such as cellulose phthalates, especially cellulose acetate phthalate and
hydroxypropylmethylcellulose phthalate, cellulose succinates, especially cellulose acetate
succinate and hydroxypropylmethylcellulose acetate succinate or polymethacrylates (e.g.
Eudragit® L). Addition of these substances makes it possible to speed up the release of vardenafil

30  and its salts, hydrates, solvates at higher pH values (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.
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20 particle to be coated as additions which increase the permeability of the film. The pore formers

employed are soluble polymers such as, for example, polyethylene glycols, PVP, PVA, HPMC,
HPC, hydroxyethylcelluloses (HEC), MC, carboxymethylcelluloses or their salts, dextrins,
maltodextrins, cylcodextrins, dextrans or other soluble substances such as, for example, urea, salts
(sodium chloride, potassium chloride, ammonium chloride, etc.), sugars (sucrose, lactose, glucose,
25  fructose, maltose etc.), sugar alcohols (mannitol, sorbitol, xylitol, lactitol, etc.). Based on the mass
of the diffusion film, from 0 to 50% (m/m), preferably O to 35% (m/m), particularly preferably O to

20%, of pore-former are employed.

Excipients with pH-dependent solubility which may be constituents of the diffusion film are, for
example, polymers resistant to gastric juice, such as cellulose phthalates, especially cellulose
30 acetate phthalate and hydroxypropylmethylcellulose phthalate, cellulose succinates, especially
cellulose acetate succinate and hydroxypropylmethylcellulose acetate succinate and

polymethacrylates (e.g. Eudragit® L).
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pulsatile form. Swellable excipients which these formulations may comprise are, for example,

20  polyvinylpyrrolidones, crospovidones, crosslinked sodium carboxymethylcellulose, crosslinked
sodium carboxymethylstarch, polyethylene oxides, polymethyacrylates, low-substituted
hydroxypropylmethylcellulose (L-HPC). Examples of suitable coating materials are cellulose
acetate, ethylcellulose and polymethacrylates.

The described coated, diffusion-controlled or pulsatile formulations can be employed directly and
25  unmodified as medicinal form. However, they may also be further processed, where appropriate
with addition of excipients, to the final dosage form (e.g. capsule, tablet, sachet formulation). In
order to achieve a desired release profile it is also possible to combine different coated
formulations in one medicinal form, and administration of an initial dose can take place for
example by combination with rapid-release formulation particles, e.g. uncoated pellets, granules or

30 powder.

In a further embodiment of the dosage forms according to the invention with controlled release
there is use of formulations which include the active ingredient in a matrix. These so-called matrix

formulations release the active ingredient by diffusion and/or erosion. These formulations are
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so-called matrix fornulations release the active ingrediént by diffusion
and/ or er osplgmatesirakctomennans gedhorss fegr example, guar and carob flour, xanthans, polyethylene

oxides, polyacrylic acids, polymethacrylic acids, polymethacrylic acid derivatives, polyvinyl
alcohols (PVA), partially hydrolysed polyvinyl acetate (PV Ac), polyvinylpyrrolidone (PVP), agar,
20  pectin, gum arabic, tragacanth, gelatin, starch or starch derivatives and mixtures of these

substances.
The use of HPMC is particularly preferred.

In this connection, the matrix formulations according to the invention should preferably comprise
at least 10% of a hydroxypropylmethylcellulose type whose nominal viscosity (measured as 2%

25  strength aqueous solution at 20°C) is at least 15 cP, preferably at least 50 cP. HPMC types
preferably used have a degree of substitution of methoxy groups of 16.5-30%, particularly
preferably 19-30%, and a degree of substitution of hydroxypropoxy groups of 4-32%, particularly
preferably 4-12%.

It is furthermore possible to employ water-insoluble substances as matrix formers in the matrix

30  formulations according to the invention, e.g. unsaturated or saturated/hydrogenated fatty acids and
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t he form of BHCH Url&2ForgignfCotimbibet s whi ch nay be for exanple encapsul at ed.
The tablets nmay be coated. Such matrix formnul ations are produced for exanple
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matrix for ”ﬁ%taﬁdés:bb@ic@fd,r inXlic acid, L-arginine, ascorbic acid, aspartic acid, benzenesulphonic acid,
benzoic acid, succinic acid, cellulose phthalates, in particular cellulose acetate phthalate and
hydroxypropylmethylcelluldse phthalate, cellulose succinates, in particular cellulose acetate
20  succinate and HPMCAS, citric acid, ethanesulphonic acid, 2-hydroxyethanesulphonic acid,
fumaric acid, gluconic acid, glucuronic acid, glutamic acid, potassium hydrogen tartrate, maleic
acid, malonic acid, methanesulphonic acid, polymethacrylates (e.g. Fudragit® types),
toluenesulphonic acid, trometamol, tartaric acid. Citric acid, succinic acid, tartaric acid, HPMCAS,
and polymethacrylates (e.g. Eudragit® L) are preferably employed. If these excipients are present
25  in the matrix formulations according to the invention, they are typically added in a proportion of

from 10 to 50% (m/m) based on the total mass of the matrix.

The active ingredient-containing matrix may also have specific geometric shapes with which the
release is influenced by the specific geometry and matrix surface. The matrix surface and release
surface can be controlled for example by compression to special formats (e.g. annular tablets),

30 and/or by coating partial areas or applying barrier layers by means of a multilayer press.

Formulations with different release properties can be combined for example in multilayer or shell-
core tablets to give a medicinal form: Thus, for example, the controlled releases according to the

invention with high initial release of active ingredient are achieved by multilayer tablets which
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surface. Theyow]ihjesticaltiduddify @Rdirf@hLad/haping. It is possible in this case for the mixing of the

20  components to take place either before the melting or during the melting, or part of the components

are melted and the other ingredients are admixed to this melt. The mixture of the carrier, the active
ingredient and any additives present is thermoformable after melting and can therefore be
extruded. Numerous methods are suitable for shaping the mixture, for example, hot granulation,
cold granulation, calendering with two moulding rolls, extrusion and shaping of the extrudate
25  while still plastic, e.g. between two belts or rolls, or rounding off for example in an air granulating

unit after cutting of the extrudate.

The mass ratio of active ingredient to the total mass of the melt extrudate in these novel

formulations is in the range from 1:3 to 1:200, preferably in the range from 1:4 to 1:100.

Examples of suitable thermoplastic carriers, which are preferably swellable or soluble in
30 physiological media, are: polyvinylpyrrolidone (PVP), copolymers of N-vinylpyrrolidone (NVP)
and vinyl esters, in particular vinyl acetate, copolymers of vinyl acetate and crotonic acid, partially
hydrolysed polyvinyl acetate, polyvinyl alcohol, cellulose esters, cellulose ethers, especially
methylcellulose and ethylcellulose, hydroxyalkylcelluloses, especially hydroxypropylcellulose,
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two moulding rolls, extrusion and shaping of the extrudate
20  esters, in partlcular diethyl sebacate, tartaric esters), glycerol monoacetate, glycerol diacetate or

glycerol triacetate, fatty acids and derivatives (e.g. glycerol monostearates, acetylated fatty acid
glycerides, castor oil and other natural oils, Miglyol), fatty acid alcohols (e.g. cetyl alcohol,
cetylstearyl alcohol), sugars, alcohols and sugar derivatives (e.g. erythritol, isomalt, lactitol,
mannitol, maltitol, maltodextrin, xylitol). The concentration of plasticizers is normally from 0 to

25  30% (m/m), preferably from O to 20% (m/m) based on the total mass of the melt extrudate.

The extruded mixture may, besides active ingredient, carrier and, where appropriate, plasticizer,
also comprise other pharmaceutically conventional additives, for example lubricants and mould
release agents, glidants and flow aids, fillers and adsorbents, stabilizers, radical scavengers,
complexing agents, antioxidants, photostabilizers, blowing agents, surfactants, preservatives,

30  colorants, sweeteners and flavourings.

The precondition for suitability of a substance as excipient are exclusively sufficient temperature

resistance and physiological tolerability.

The proportion of additives in the total mass of the extrudate may be up to 60% (m/m).
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and/or pH-dependent solubility. It is possible through these excipients (for example the acids,
20  bases, buffer substances and polymers resistant to gastric juice which have already been described
several times previously) to minimize the pH-dependence of the release of vardenafil and its salts,

hydrates, solvates.

In the production of the melt extrudates there may be formation of so-called "solid solutions" in

which the active ingredient is in the form of a molecular dispersion in the matrix.

25 A further configuration of the dosage form according to the invention with controlled release of
active ingredient ére osmotic medicinal substance release systems. Such osmotic systems are
known in principle in the prior art. In this case, the delivery of medicinal substance from the
medicinal form is generally based on an osmotic pressure as driving force. A detailed description
of osmotic systems is given for example in Verma R.K. et. al. “Osmotic pumps in drug delivery”,

30  Critical Reviews™ in Therapeutic Drug Carrier Systems, 21 (2004) 477-520 and Santus G. et al.
“Osmotic drug delivery: a review of the patent literature”, Journal of Controlled Release 35 (1995)
1-21.
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a further acyl radical dlfferent from acetyl, e.g. cellulose acetate, cellulose triacetate, cellulose

acetate ethylcarbamate, cellulose acetate phthalate, cellulose acetate methylcarbamate, cellulose

acetate succinate, cellulose acetate dimethylaminoacetate, cellulose acetate diethylaminoacetate,

20  cellulose acetate ethyl carbonate, cellulose acetate chloroacetate, cellulose acetate ethyl oxalate,

cellulose acetate methylsulphonate, cellulose acetate butylsulphonate, cellulose acetate propionate,

cellulose acetate octate, cellulose acetate laurate, cellulose acetate p-toluenesulphonate, cellulose

acetate butyrate and other cellulose acetate derivatives, and agar acetate and amylose acetate. Also

suitable as semipermeable membrane material are ethylcellulose, copolymers of alkylene oxide

25 and alkyl glycidyl ether, polymeric epoxides, polyglycols and polylactic acid derivatives. It is

additionally possible to employ mixtures of intrinsically water-insoluble acrylates, e.g. a

copolymer of ethyl acrylate and methyl methacrylate. If necessary, the shell may also comprise

plasticizers such as, for example, the plasticizing substances already mentioned previously, and

other additives such as, for example, pore formers. If required, a photoprotective coating which

30  may consist for example of HPMC or HPC, and of a suitable plasticizer (e.g. polyethylene glycol)

and pigments (e.g. titanium dioxide, iron oxide), can be applied to the semipermeable shell. In

order to be able to administer an initial dose of the active ingredient, the osmotic system can also

be provided with an active ingredient-containing coating from which the active ingredient is



A preferred enbodi nent of the dosage fornms according to the invention with
control | ed BHCAddd 6aforezmiGountriengr edi ent are nelt extrudates which conprise
exci pients with pH nodi fying properties and/or pH dependent solubility. It
i's possible through these excipients (for 7exarrpl e the acids, 20 bases,

buf fer substances and pol yners resistant ]to' gastric juice which have already
been described several tines previously) to mnimze the pH dependence of

t he r el easerapidlyalesked ah conta@ndith ti reladst sediuhy befdtethe oSmitiéatlye®ntrdliedidBigvery of
production of. the | t_extrudates there nmay be formation of so-called "solid

sol utions" #95ve PRTedRt IR BE PG & igredient is in the formof a mol ecul ar
dispersion in the matrix. 25 A further configuration of the dosage form

accordi ng t Bxdnpesiof Meable WhtaMstyBllbRI Yol yahek LohikIeBRBEpedent RGhd 366 4D 95108hRMe ar e
osnotic nedi ci nal substance rel ease systenms. Such osnotic systens are known
in principlexifes hapiag ppelesulag eeightsiok fpm 104980 te BH0BEP) Yeg yPabfoxe dirathara gum,

subst ance f LG : IS ner y S G sure
2o driving OPRReR, EothbARGR it BeN G BRI RhaS TRbbEuBRE:
exanpl e i n esshipkeR. badivet . caghoxyhébylodlubse uonpsslinkedd sedjura edarbogyméthyl@6rcky ildv-cal
Revi ewsT' in.Therapeutic Dr reier Qy 2004). 477-520 and .Sant us
& et ol PedilEER BShisgrapioripiinigte, B RRET oponut el o it f it
Journal of GEndataeloh@inaks|aaasathdbhydt@hfic polyntic sBEGnH4gchts kfchtibdah e patents
Countries -16- Thsgosrmti c_system as enbodi nent of resent invention

h
preferably ForéidPE U 400416 e iRV E3c EMPr L ﬁﬁ@t2572)9$\,a§di WG VA0, | andher e

appropr i@t emachyadhgpdy i c polynmeric swelling agent and where appropriate a
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the release tine, Typical materials for f?’r oducing the shell are
as chlorides, sulphates, sulphites, carbonates, bicarbonates, phosphates, hydrogen phosphates and
dihydrogen phosphates of the alkali metals and alkaline earth metals such as, for example, sodium,
20  lithium, potassium, calcium or magnesium, organic acids such as adipic acid, ascorbic acid,
succinic acid, citric acid, fumaric acid, maleic acid, tartaric acid, benzoic acid, and the alkali metal
or alkaline earth metal salts thereof, acetates, pentoses such as, for example arabinose, ribose or
xylose, hexoses such as glucose, fructose, galactose or mannose, disacchaarides such as sucrose,

maltose or lactose, trisaccharides such as raffinose, sugar alcohols such as mannitol, sorbitol,

25  maltitol, xylitol or inositol, and urea.
Sodium chloride and sodium bicarbonate are particularly preferably used.

The osmotic system may additionally comprise other pharmaceutically conventional additives such
as, for example, lubricants and mould release agents, glidants, binders, colorants, thickeners,

protective colloids, stabilizers and surfactants.

30 The osmotic release system according to the invention is produced with the aid of standard
techniques such as wet granulation or dry compaction and tableting to produce the active

ingredient-containing core and subsequent organic coating.
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properties, e.g. rapid-release and slow-release, in one medicinal form.

20 The medicinal forms according to the invention may be coated, e.g. in order to achieve
photoprotection, to mask the taste or to control the site or time of the onset of medicinal substance

release.

The dosage form according to the invention with controlled release of active ingredient is
preferably a formulation in which the maximum blood level (cn,x) after administration is reduced
25 by comparison with a rapid-release medicinal form of the same dosage and with which the mean
residence time (MRT) of the medicinal substance in the body is proloned in relation to a rapid-

release medicinal form.

The pharmacokinetic parameters AUC, tma, Cmax and MRT are determined as described in
Gibaldi M., Perrier D. “Pharmacokinetics”, 2nd edition. Marcel Dekker, New York, 1982 and in

30 Rowland M., Tozer T.N. “Clinical Pharmacokinetics: Concepts and Applications”, Lea & Febiger,
Philadelphia, 1980.
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hepatopulmonary syndrome, pulmonary hypertension induced by drugs such as amphetamines,

20 interstitial lung disease, pulmonary hypertension associated with HIV, thromboembolic pulmonary
hypertension, pulmonary hypertension in children and neonates, pulmonary hypertension induced
by atmospheric hypoxia (altitude sickness), COPD, emphysema, chronic asthma, mucoviscidosis-
related pulmonary hypertension, right heart failure, left heart failure and global failure, peripheral
malperfusions, for preventing restenoses after thrombolysis therapy, percutaneous transluminal

25  angioplasty (PTA), percutaneous transluminal coronary angioplasty (PTCA), bypass, for the
treatment of cerebrovascular disorders, for the treatment and/or prophylaxis of disorders of the
urogenital system such as prostate hypertrophy, incontinence and in particular for the treatment
and/or prophylaxis of erectile dysfunction, premature ejaculation, of benign prostate hyperplasia,

of female sexual dysfunction and of female sexual arousal impairment.

30 In addition, a further embodiment of the invention relates to the use of the novel dosage form of
the PDE 5 inhibitor vardenafil with controlled release of active ingredient for producing a
medicament for the treatment and/or prophylaxis of impairments of perception, concentration,

learning and/or memory, in particular when the impairment is a consequence of dementia. The
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has general | rove advagt ageous on ar al ad istration in
admi ni st er &afxEsv ocular disorders such as glaucoma, o centr retinal or posterlor cl 11ary artenal
occlusion, central retinal venous occlusion, optic neuropathy such as anterior ischaemic optic

neuropathy and glaucomatous optic neuropathy, and of macular degeneration.

The novel formulations of the PDE 5 inhibitor vardenafil can likewise be used to produce
20 medicaments for the treatment and/or prophylaxis of coronary heart disease, diabetes, insulin
resistance, hyperglycaemia, pancreatitis, diabetic gastroparesis, diabetic nephropathy, diabetic
neuropathy, diabetic retinopathy, diabetic gangrene, diabetic glomerulosclerosis, diabetic
dermopathy, diabetic arthropathy, diabetic cataract, for the treatment of impairments of the
peristalsis of stomach and oesophagus, of osteoporosis, female infertility, premature labour,

25  cirrhosis of the liver, acute and chronic renal failure, cystic fibrosis, bronchitis and allergic rhinitis.

The novel formulations of the PDE 5 inhibitor vardenafil can also be employed for the treatment
and/or prophylaxis of cardiac ischaemia, for achieving or improving a preconditiong effect, for the
treatment of an acute myocardial infarction and of reperfusion damage, specifically following a
myocardial infarction, for the treatment of male infertility, of Raynaud's syndrome, of intermittent
30 claudication, of Peyronie's disease, for the treatment of fibrotic disorders, of arteriosclerosis, for
improving sperm motility, for the treatment of depression, leukaemia (e.g. of chronic lymphocytic
leukaemia), for the treatment of priapism, for the treatment of platelet adhesion and aggregation

associated with renal ischaemia, for supporting and promoting liver regeneration following
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{ or pr oduci ‘i‘gs? govefrgo%%%%afggﬁ]st off i) P]tJF% 1 igﬁlérr(l%f]citenﬁﬂ ccj:éﬁ) b1sd h? Bpe)ﬂli )ééﬁbiggtion with
nmpal rments of perception, concentration, earni ng anda/ or nenory, 1n
particul ar vihemmdédiamentpativeriggrediemss. Rrefared egpugiddsdn tiis cbametivn @e inhibtoBHCHIAG-1
162- For % ganXurQ urci[ages (e-.gz. 0s_imvastatin, atorvastatin, fluvastatin, rosuvastatin, pravastatin, itavastatin),
CETP inhibitors (e.g. torcetrapib, JTT-705), ACE inhibitors (e.g. enalapril, captopril, benazepril,
cilazapril, fosinopril, quinapril, lisinopril, ramipril), PPARalpha agonists (e.g. fenofibrate,
bezafibrate, GW 590735), PPARgamma agonists (e.g. rosiglitazone), aldose reductase inhibitors,
ezetimibe, platelet aggregation inhibitors (e.g. aspirin, clopidogrel, ticlopidine, dipyridamole),
25  thrombin inhibitors (e.g. ximelagatran, melagatran, bivalirudin, clexane), beta-blockers (e.g.
propanolol, atenolol), diuretics (e.g. furosemide), insulin and insulin derivatives, and orally active
hypoglycaemic active ingredients. Insulin and insulin derivatives include in this connection both
insulins of animal, human or biotechnological origin and mixtures thereof. The novel dosage forms
of the PDE 5 inhibitor verdenafil can furthermore also be employed in combination with
30  sulphoanylureas (e.g. tolbutamide, glibenclamide, glimepiride, glipizide or gliclazide), biguanide
derivatives (e.g. metformin), alpha-glucosidase inhibitors (e.g. miglitol or acarbose), meglitinides
(e.g. repaglinide, nateglinide), anti-obesity active ingredients (e.g. orlistat, sibutramine), GPIIb-Illa
antagonists (e.g. tirofiban, abciximab), factor Xa inhibitors (e.g. DX 9065a, DPC 906, JTV 803,

BAY 597939), calcium antagonists (e.g. nifedipine, amlodipine, verapamil, diltiazem), antagonists

35  of alphal receptors, angiotensin All antagonists (e.g. candesartan, losartan, valsartan, telmisartan),
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i npairments |ike those occurring in particular in association wth

si tuations/di seases/syndrones such as mld,cognitive inpairnment,

age-associ ated Ilearning and nenory inpaifments, age-associated nmenory

| osses, vascul ar denentia, 5 craniocerebral trauma, stroke, denentia
occurring afther PBE rSOiﬁBR)itér'é feg.tsilfénadik eaddRIiBndriothc) actp@dhgrediénddI foRtheCtreatment of
crani ocerebral .tra ner al ncentration inpairnents, concentration

i npai r ment s CfeRtle K Iif ev% ?H?WOB%‘W 'ng and nmenory probl ems, of Al zheinmer's
di sease, Lewy body denentia, denentia with degeneration of the frontal

| obes i ncl udhegovdl EmalaGyRAFAREPDRST ihiBB6H WafdeHAfl @38 8e prddli@d I SEing Selis! tBar
pal sy, denentia with corticobasal degeneration, anyolateral sclerosis (ALS),

10 Hunt i ngt dHdrechipride suibydratg| adpite ROSImRArRIES, scryiailinea and amogbaesy Armenalso  other
Cr eut zf ekd- af NetBabldl Mits A€ VBRI, 28 VafieR nl‘?i@élf‘ € d 1
Kor sakof f s %gflsch%égiﬁg? Theg anovse : osage aforms of P‘iﬂyE1@lhgib£TEn£ oEptitle
vardenafi| ealis mdyslye salés eysirdepald Wity inpigenic peengammmdsaﬁtt/fmnciamglmd taxshlés with
psori asi s, er at e-indu t ol eran

ecl anpsi a, r?o%a%w acl?ds ngh n, gl?.ld 91%{ gd} ?hli eaarcildni’i‘iily‘%r?f)j HHATRY ?Jcéaa %os[p Hgmr %Crli%
syndr one. 15ulif]n.elcrmue |0r fszﬂfs niithadrigamic czﬁf)oxtyhe oPBEpPEonlcl”bhidSl e asy dsroaa@ple] acedd

al so be used for the treatnent. an /or %:am s. of o ul. ar gffh sorders such

as gl aucomna 2°igds mplgigarld) if aeifs gplicgsid: «S‘r"il pd t’i‘rﬁr‘ﬁraf/lda berzol 45 8h,

central jpet inip@and8RBsEC A6ia] bltﬁh&&ll]rlfbﬂicl Scid) esHeRPA RIS U, asluddeb@ptofic acid or
i schaem c optic neuropath and gl aucomat ous opti c neuropathy, and of

macul ar deg@ARihaqngdisul Hfi‘?élcn%f\i‘%ITlfeoP??uP%ttheéfh§a1§f adh gheppplgnqrAe. b gplline and
vardenaf i | Gagrhbltohie aRPnb 36t RiAHERc, ARMER A8 TRBp Aol Gbrds b vhkEARITEN!
and/ or prophylaxis of coronary heart disease,” diabetes, insulin resistance,
hyper gl ycaerdvraprogieingr tbanpydl slosagé ddyas |V@thg%(@trpldﬁ}daxﬁbsﬂesof @ilwﬁbemedlemefph lispaishy
di abetic h i .. _retinopathy, diabetic gangrene, diabetic

gl oner ul osc%ggegtgggt,hxBieg%lgptﬁ%:dtﬁg'er nopat hy, di abetic arthropathy, diabetic
cataract, for the treatnent of inpairnments of the peristalsis of stomach
and oes d|5 h aglmlenaﬁl aoé ite sgdio megiatsp be dmme éOIirnifehyﬂJiateis ﬁxyt,he po‘ehﬁirmnleticbraatmomdi,ng 25
cirrhosis of acu ni ystic fibrosi

br onch t1 s dieisgrey gh ey e S0 GRS menfroing GFbit elE fe

i nhi bi tor vargenauch c@ﬁlﬁbuﬁﬂ§1ﬁa}beonq1m43 oyedr iore, typRally exfet 0B, eqtindlén® of water.
prophyl axi s of cardi ac |1 schaem a, r. achi evi.ng or jnprovin recondi ti ong
ef fect, for HHeates;qaR HF pEmpre fora?ragﬁefﬁ%v ?ﬁyiﬁ%}ﬁ FiE8 e TPIRYARF CPmRAind figriopater or a
reper f usi on \dagRORIveseci fically following a nyocardial infarction, for the
treatnent of male infertility of Raynaud's syndrone, of interm'ttent 30

cl audi cati on, of Peyronie's disease, for the treatnent of fi

di sor der, ofardsnpfilqng ife palis gy also ppin the fasme) selyptesga tha noweli fPli“t“}FUOIF ei th? Rigsent
treatment of,(GRGLFSiHR rbontleﬂ"ﬂ‘fqmn@er{tl%n,gmh@{es GREP &Iﬁpolu}f&m%}’ihhg physiologically

tolerated solvents in the crystal.

The following examples serve to illustrate the present invention without limiting it:



| eukaem a), for the treatnment of priapism for the treatnent of platelet
adhesi on an8H&g9rlelgatHoonion Gawoes ated with renal ischaem a, for supporting
and pronoting |iver regeneration following BHC 04 1 162-Foreign Countries
-21- surgical resection of the liver or $§OC|ated with liver cancer, for
inhibiting the contraction of oesophagea cles (e.g. associated mnth
nut cracker oesophagus or oesophagospasns), for the treatnent of achal asi a,
femal e i nf egkahple): Bﬁﬂwdmgnﬂagrrhoea for the treatnent of liver disorders
such as, for exanple, cirrhosis of the liver, for the treatnent of |upus,
hyperten5|ve system c Iupus 5 erythenatosus scl eroderma, for the treatnent
of nultipl eabieiogy eioncof theactiyg ingredien vated pallets | I ergy, autoimmune diseases,
ost eopor osi s, cacheX|a polycystlc ovary syndrone, inflammatory bowel

di seases sUGH A8 makriak apl €, T onm s d[§ %§ Gepa urcerartve colitis,
hyperl|pldaETraJ%n%——aysl|p|daen1a for pronoting growth and| i nproving
survival of oocytes zygotes enbryos or |inhp&0uses, for incrleasing the

wei ght of permettr-e—babi SRS asH " F-e—preduet+er—n 10 mammal s,

specificalIyaFﬁmﬁ%nanéymPﬁﬂmFﬁe N nm gr ai ne, |nc01ainence, acut e
i

and chroni dpigreald failure, of glonerul af di sease, of nephriftis,
tubul oi nterfstitial disorders, glomuleropathy, hair [|oss, annesia,
disturbance@mﬁknﬁﬂﬁgﬂhﬁu@ﬁé@@”“@uﬁﬁsn1 speech di sturbances, |Lennox syndrone
and epil ef se of the npygl—fornmuiattons—acjcording to the

i nvention e?ﬁgﬁggg ? g@% of 15 subs g%ces such as, for| exanple, EDRF
(endotheliLh&dﬂﬂbMEﬁbrelaX|ng factor), ANRJatrial natriuretic peptide), of
nitro vasoc'LA*°'° a“u aH—other—substances—whi-ch—nrerease—the cGW
concentrati q;%kdlfferent way to phosd%@dlesterase i nhi biftors. The nove
dosage forifgwaknthe PDE 5 Tnhibitor vardepgdi T can also be Used in
conbinatiorwith other nedicanent active jpgredients. Preferred exanples in
this connection are inhibitors of HM> 20 CoA reductase (e.g. sinvastatin,

atorvastatin statln o) uvastat ava tatln itavastatin), CETP
i nhi bitors (8" mmH&? tQ@W%%(% o ngg& VB8PS (e.g. enalapril,
captoprib, b&nﬂxepﬂkb, C|Iazapr|I f05|nopr|I qU|napr|I | i sinopri

ram pril), PPARal pha agoni st.s : fenoflbrate be rate, CNV590735)
PPARpara’ agBHIGFS KCE TG O BT DRSS thgalerTIEs S 4 bi t ors.

ezetim be, platelet aggregation inhibitors (e.g. aspirin, clopldogrel

ticl opi di neThélngitfal gAY 83 cod&d Wik @rmépersioamobélitmgs)f(t@ BhicrosiA¥e |3@at ih@Bdient,

nmel agatran, _bivalirudin, clexane), beta-blockers ropanol o

atenol ol ), EPM%PP‘%“%B@WEF%Faﬁ%aé‘?ﬁ‘\ééﬁateriﬂh%ﬂ'iuflﬁeda‘??é gr%gla@ir WiV yrgieipssds, and

orally active hypoglycaenm c active ingredients. Insulin and insulin

derivati ves ph peAdifdoriae e connection both

Starting materials Composition
in mg/20 mg

Active ingredient pellets 100.0

Ethylcellulose’ 6.0

HPMCAS® 4.0

Triethyl citrate 2.0

(Water)® (88.0)

10 *Dry matter of Aquacoat ECD 30
® Hydroxypropylmethylcellulose acetate succinate Aqoat AS-LF

° Excipient is removed during the process; quantity dependent on batch size

The active ingredient-loaded pellets are coated by spraying on a dispersion consisting of

ethylcellulose dispersion, HPMCAS, TEC and water in a fluidized bed system (with Wurster



insulins of aninmal, human or biotechnol ogical origin and m xtures thereof.
The novel ooKamel farHmeignfounties PDE 5 i nhi bitor verdenafil can furthernore

al so be enpl oyed in conbination with 30 sul phoanyl ureas (e.g. tol butani de,

gl i bencl am de, glinepiride, glipizide or gliclazide), bi guani de derivatives
(e.g. netformn), al pha-glucosidase inhiBftors (e.g. mglitol or acarbose),
meglitinides (e.g. repaglinide, nateglinide), anti-obesity active

i ngredi ent g4(:). Tne &fa{e'dsp%ﬁéts a@'s@é&%ﬁt@ﬂﬂ}nﬁlmnaﬁ?lt&ged atltén %QQQPAOSQOSC (11? mgler
tirofiban, abciximb), factor Xa inhi'bitors” (e. X 906 5a, DPC 90

803, BAY 50mBSDF thestirageaisbilift ofgeneetdormlagion. rilIthGmtgi mélets anvitisali epmsﬂated
verapam |, diltiazem, antagonists 35 of al phal receptors, angiotensin Al

antagonist %%E val sartan, telm sartan), BHC 04 1
162- Forelgi: Qszﬁﬁﬂﬂﬁg%kh,&h fﬁiﬁgéf’lgﬂlnhlbltors (e.g. sildenafil,

tadal afil)_or other active ingredients for the treatnent of erectile
dysf unct i ojStatttnggnatajpsnor phi ne) . The |Bxanigle 2f or Milxainpless of [BxamplRRE 5
i nhi bitor jvardenafil can be produce}¥ g usin e5|des t he ¥drochlo i de
trihydratel and its pol ynorphic, cry&t @y FEmEnd ﬁh@ﬁs(@ﬁ'ﬁ§“&P§o ot her
5 physi ol 2 vardenar angvarggnaf T TSl f
Physi ol ogi d? iggg@gﬁﬁg%fég ??ﬁkﬁ may gé salts ¢ :Qardenafi %Ztl1| noy gani c
or organi c|BRMEd400 Pref erence is givandto salts|-with inorganic acids]such
as, for ex qu'$ydrochloric aci d, hydrobronig»acid, phosphori c aci § or

sul phuric I 8 salts with organjc carboxyl cVor sulpthlc aci ds s$uch as,
for exanpl yﬁ@@@k@ﬂuﬂﬁkﬂe mal ei ¢ agid, fumari ¢ acid, maligoacid, cifric
acid, tartpric acid, lactic acid, benzoic acidr or 10 net hanesul phonijc acid,
et hanesul pHYifreeraile oflkiasg1 sul phon{®-3aci d, t olfénesul photfP& aci d or

héﬁ&@ﬁ@@&ﬁmaCId The use pf these gadts and thesr pol ynofphic
—anorphous forns, and the use of the polyioorphic

crystallinena r ﬂﬁ% roduci ng the novel
dosage forng Qg?h cdﬁ??@%? %ﬁr < mﬁﬁ%? ac %é%wﬁﬁéygdlent are |ikew se
aspect s5of ﬂhﬁamresent |nvention. 15 Vardenafil and its salts may al so be in
the formof hydrates in the novel formulation according to the invention.
In the context of the invention, hydrates nmean conpounds conprising water in
the crystal. Such conpounds may conprise one or nore, typically one to six,
equi valents of water. Hydrates can be prepared for exanple by crystallizing

jthe rel eva@&aﬁg?mw};ﬁf rom wat er or m(am MaEr ous BRI . Z(Ex\dglbge/nafl | and
its salts fmy also be in the form of vates iin the novel formulatiop of
the presenf "invention. In the contd%%mBWlﬁﬁé iR sMaptbiydesmEeah
conpounds g RTHE] ch}’fété’B‘i’&én%?e‘d 3.7 237 23.7

HPCM 4000 130 - -

HPCM 15000 - 90 -

HPCM 100000 - - 80

Microcrystalline cellulose 59.5 - -

Lactose® - 84.3 943

Colloidal silicon dioxide 2.0 - -

Magnesium stearate 4.8 2.0 20

? Quantity of active ingredient corresponding to 20 mg of vardenafil

® Tablettose 100



tol erated solvents |n the crystal. The follow ng exanples serve to

Il lustrate Bhi& s dignfequniriem Wit hout limiting it: BHC 04 1 162-Foreign
Countries -23- Exanple 1: Diffusion pellets a) Production of the active

i ngredi ent-coated pellets Starting mater éls Composition in ng/20 ny
Vardenafil hydrochloride trihydrate 23.7 “mcroni zed (vardenafil HC
trihydrate m croni zed) a Potassi um hydr ogen tartrate 40.0 Neutral pelletsb
29.3 HPMC Phodadtiof oOExdmipdd 2to)7: (200) a Quantity of active ingredient
corrrespondi ng to 20 ny of vardenafil 5 b Sucrose pellets " Excipient is
removed dur | I 0CESS,; antit endent on the batch si.ze The neutra
pellets ar o 1h0 i %f\ﬁl (41 e Hplavs my ‘XctB ﬁsgtllhnt&e Sreephn ﬁﬁt%?%‘ﬁl“féétea@tei e

i ngredi ent, wheRMeprop@d@ SBicoHIiBYidE 9GeRxdd@MapAdRmANChrMEh&T, whire Apfrbptiai, 38idoed

granul ator with Wirster

Conposi t i ondioxide ggg mixeg

6.0 HPIVEASQréJGIaQ 8 ;Bfﬂ) efﬂaﬂesuﬁinrg A&
Hydr oxypr opyl net

Exci pi ent dclsymgmmnmbasflfg t he process;

Aquacoat ECD 3

By BP0

ate suc

b) Coating of the pellets Starting nateri al s
as adrpic{pee. iShbreapntiy thespqw der mixtwe idireetlnighlsier |(loreaiea

Srt))r ex(a ?qup ensqlga

ose ace
gquantity dependent on batch size

nBP%téEﬁ&& &

e Agoat

Starting materials Example 8 Example 9 Example 10
Quantity in mg |Quantity in mg |Quantity in mg

Vardenafil HCI trihydrate micronized® (23.7 23.7 23.7

Methyacrylic acid copolymer 100 - -

Type C°

HPMCAS* - 100 -

Cellulose acetate phthalate (CAP) - - 100

HPMC 1500 123.3 1233 123.3

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

10

Starting materials Example 1] Example 12 Example 13
Quantity in mg |Quantity in mg |Quantity in mg

Vardenafil HCI trihydrate micronized® |23.7 23.7 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




The active ingredient-loaded pellets are coated by spraying on a dispersion
consi sti ng ®&HC @t hid2elerrdigl Gamrilissper si on, HPMCAS, TEC and water in a
fluidized bed system (with Wirster BHC 04 1 162-Forei gn Countries -24-
insert). The coated pellets are subsequen% y thermally treated at
tenperatures of 40-90C in order to inprove the storage stability of the
pellet fornulation. The coated pellets are then encapsul ated. Exanples 2 to
19: Monol aylgrgartq@txﬁdtghaisabl ets Startl Ne,ORbENHAT S [INani18 2 RamRlaes Branpl e
4 Quantityll mg Quantity in ng Quantity in ng| Vardenafil™ HCT tri hydrate
m croni zed' 23 23 7 23.7 HPMC 100 130nfHPiOng0(Quantiy@n mg |Quantity in mg
Hydr oxypr op HH-o3eb—3+50—M-eroerystatt-Re—ecel-u-o050—63- . .
Magnesi um shé%fg lmepnized 5 5 4 ity of active ingredient
correspondi hgaraé}laﬁpdlmr@émmrﬁiz%ﬂﬁfH S5 b Type MStarting mat eri al s Exairrpl e 5
Exanple 6 Bxanple 7 Quantity in ng Quantity injng Quantity in ng

Var denaf i | H@rdqn@ﬁWW%iaéermr@w#atzed - 23.7 23.7|23.7 HPCM 4330 130 HPEM
15000 - 90 ggggaooooo - - 80 Mcrocrystalline cellulose 59.5 - -
Lact oseb - 84 3

3 Colloidal silicon dioxidel2.0 - Magnesi um stear *te 4.8
2.0 2.0 a [MROMi4090 of active ingredilédt correspdading to 205ny of
vardenafi | bTaI,[abI et&ose 100 BHC 04 1 1%82- For ei g1106:ount ries 1-0%5-

aric ac
Avicel 63.0 63.0 79.9
Colloidal silicon dioxide 2.0 1.0 2.0
Magnesium stearate 5.0 4.5 45

*Quantity of active ingredient corresponding to 20 mg of vardenafil

Starting materials Example 17 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 -

5  °Quantity of active ingredient corresponding to 30 mg of vardenafil

Production of Example § 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
10  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.



Production of Exanple 2 to 7: The ingredients of the nonol ayer matrix

tabl ets wit BHGE biedivreionCointiiggnesi um stearate and, where appropri ate,
silicon dioxide are m xed. Magnesi um st earate and, wher e appropri at e,

silicon dioxide are adm xed as adm xture 7Subsequently, t he powder m xture
is directly tableted (format: 5 circular § mm) . The resulting tablets nay be
coated, for exanple to ensure photoprotection or for delaying or slow ng
rel ease. St @xainplps 20te23: Allsvebxsbiigthe 8 Exanple 9 ExamIp e 10 Quantity in ng
Quantity in ng Quantity in ng Vardenafil HO trihydrate mcronized 23.7

23.7 23.7 100 Tyvpne Ch HPMCAS 100 -
Staridenalerialy) at e (CAP) -

Cel l ul ose a _E%MIQPI\/C Heopled3. 3 E‘@mﬁ_ﬂzs 3
M crocrystalline cellul ose 500500 i 3.0
"Quantity of active ingredient corre pon |nq g %ald{r%%fé&% ‘(?%él %gb

Eudr agi t (r) | Rapi@Qelodse laykly dr oxypr opyI met hyl cel l ullose acet at e sucm nat e,| Agqoat

AS-LF 10 S.arting materi als Exm 11 Exarrplejz Exanple 13 Quantity in ny
Quantity i n| hijiens hlflpc'i?h}’q“iatﬁﬁ“cr%#éerﬂéf% HO tnidpdr at e nilkr®ni zed' 23.7
23.7 23.7 CMlidr&ry%@dllqle%ngﬂose Succi nigsacid - 10fs- Tartarifysacid - - [100

HPMC 4000 1B0O 130 130 Mcrocrystalline cellulose 59.5 59.% 59.5 Col ljoi dal
silicon di okf@eropidgn® 0 2.0 Magnesi (fM@Stearate @28 4.8 4. .25 Quantitly of

active ingrpdifil. SREhesRendi ng to 20, pg of var d@ggafi I 0.63
Magnesium stearate 1.25 1.25 1.25

Slow-release layer

Vardenafil HCI trihydrate micronized® |23.7 23.7 23.7
Tartaric acid 100 100 100
HPMC 50 30 - -
HPMC 4000 30 85 130.0
Microcrystalline cellulose 109.8 84.8 59.5
Colloidal silicon dioxide 20 2.0 2.0
Magnesium stearate 4.5 4.5 4.8

?Quantity of active ingredient corresponding to 10 mg of vardenafil

® Quantity of active ingredient corresponding to 20 mg of vardenafil

Starting materials Example 23 Example 24 |Example 25

Quantity inmg |Quantity in mg |Quantity in mg

Rapid-release layer

Vardenafil HCI trihydrate micronized® |5.93 593 5.93
Microcrystalline cellulose 68.87 59.52 59.52
Crospovidone 4.0 35 3.5
Colloidal silicon dioxide 0.4 0.35 0.35
Magnesium stearate 0.8 0.7 0.7

_| Slow-release layer
Vardenafil HCI trihydrate micronized® |11.85 11.85 11.85
Tartaric acid 50 70 90

HPMC 4000 100 100 -




BHC 04 1 162-Foreign Countrles -26- Starting materials Exanple 14 Exanple 15

Exam | ~ e 1BH

m croni zed
di nesyl ate

acid 100 100 100 Avi cel

reji

20. 0 Vardenafil
nonohydrate - - 28.6 mc

63.0 63.0 7

roni z

9.9 Coll oi

21.5 -

dal

Var denafi |

2.0 Magnesiumstearate 5.0 4.5 4.5 a Quantity of active ingredient

correspondi
18 Exanpl e
HC tri hydra

ntity in ng Quantity in ng Vardenafi
dlhydrate m croni zed'
HPCM 4000 110 110 115 Tartaric
silicon dioxide 2.0 1.0

B@rting matrigg of vardenafi |
19 Quantity in ng Quanti
te mcronized" 11.85" 35.

Fé%‘arlflfy W MRy

4000 100 1
silicon did
active ingr
i ngr edi ent
i ngr edi ent
19: The ing

Orol MrerocTystartTe T
AR 130

2.0 2.0 Magnesi
a(ﬂiicmmtystaldihé ealmtmﬂi ng to 1

EhP R R85 S0 my of

magnesi um g
Subsequent |
after

adm xt

You

@3ng of var
var denafil
1\ﬁardenafl |

H\%h@ﬁhﬁst@irat%he nmonol ayer
tearate and where approp

ol Pl s

riate sil

S oS4,
um st earat e

smatrix tab

EShglé DNg rrms(aﬁmam Ex

Exhhple 85 17

(QYARtHY Hpg

Quantity. in m

%l Var denaf
gy Imme)

Exanpl e
I
HPMC

"3.5 6.0 6.
demafi I
5 '"Quanti

sets with t

58t —T#

20Pr oducti o

con dioxid

Cott+ord
dBO' Quantit

b Q4ansity of

Ly of activ
3Ot Exanpl

he exceptio
are mxe

A |
y of
hcti ve
8 to
of

2
e
L

t abl et ed.

ﬁ‘;tseﬂ DYk fhds 10 conpaction and,

rragn SI um st ear at e,

The

resul ting t%ﬁ@tl@danlmmgx@mnewrreﬁmdmgmﬂwmg ¢foaskesaiile phot opr ot ecti on or

for delaying or slow ng rel ease.

10

BHC 04 1 162-Foreign Countries

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

compacted. After the admixture has been admixed, both granules are tableted in a 2-layer tablet

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.

Examples 26 to 31: Melt extrudates

Starting materials Example 26 Example 27 Example 28
Quantity in mg |Quantity in mg |Quantity in mg

Vardenafil micronized 20 20 20

Hydroxypropylcellulose® 180 180 320

Methyacrylic acid copolymer 140 140 -

Type C* v

Maltitol 40 - -

Xylitol - 40 40

Magnesium stearate 20 20 20

?Eudragit® L 100-55



27
Exanpl e 21

Rapi d-rel ease | ayer Var denafl I

I"A =

Exarrples 20 to 25: 2 Iayer tablets Starting materials Examlu e 20

s in g Quantity in gy Quantity in ng
HC tri hydrate mcroni zed" 11.85 11.85 11.85

Mcrocrystal line cellulose 105 105 105 ggospow done 6.25 6.25 6.25

Col | oi dal

Sl owrel ease | ayer Vardenafi l
Tartaric acid 100 100 100 HPMC 50 30 -

silicon dioxide 0.63 0.63 0.63 “"Magnesium stearate 1.25 1.25 1.25
HCl tri hydrate mcroni zedb 23.7 23.7 23.7
HPMC 4000 30 85 130.0

M crocryst 8—-59-5.—Col-loidal—sili Wala 2.0
2.0 2.0 Ainemiteridar ate 4.5 4. 5 Example 29 ant|Exgmpie 3ict i Eé@muig@_bdi nt
correspondiing to 10 ng of vardenafiliy b Quanti tjy, gfipgtive n gj
correspondiing to 20 ng of vardenafil| "Starting ma erll)gl}rﬂ a &Pef éﬁ%x npl e
24 Exanpl e}25 QJantl ty | n mg Quant i jpantitynnmg Quantity in rJrg Rapl d-r el ease
| ayer Vard |\ | ldy\,n at-e—nrct +zete—>S- Sv 5—-93—5—93 imery uur‘y alline
cel | ul ose Eé’agffng’én%“io%@ 52 Crospovitione 4.0 3°% 3.5 ol |PBidal silifcon
di oxi de 0. 4HQdR2yRopielivegnesi um st eaggate 0.8 Qgy 0.7 Sl ogmgrel ease llayer
Vardenafil |[HO trihydrate mcronized" 11.85 11.85 11.85 Tartaric acid 50 70
90 HPMCAS 160 70 -

Ammoniomethacrylate copolymer 70

Type B

Maltitol 40 - -

Xylitol - 20 -

Magnesium stearate 20 10 10

Benzoic acid - - 30

? Agoat AS-LF

° Eudragit® RS PO

5  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,

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

insert. The extrudates can finally be encapsulated.



HPMC 4000 100 100 BHC 04 1 162-Foreign Countries -28- Starting materials
Exam I n e 2BHEXANMMI62-FakigmCamhtties € 25 Quantity in nmg Quantity in nmg Quantity

in ng HPMC
Col | oi dal

15000 - -

g to 5 ng of vardenafil

of active ingredient corresponding to 10 ng of vardenafil

the rapi d-rel8a06 322 8h: GirhdticlshRed
di oxide, nicrocrystalline cellulos

The i ngredi

gﬁ]gg,grgn of the adm xture (silicon
(about 15% of the total

quantity

100 Mcrocrystalline cellulose 43.15 43.15 43.15
silicon dioxide 1.5 2.0 2.0 Magnesium stearate 3.5 4.5 4.8

Quantity of active ingredient correspondi b Quantity

ents of

) and

magnesi um stearate) are nixed 5 and granulated by roll conpaction. The
conponent s |Yartitgamateals r el ease | ayer|Evamile 3he e¥zamile 8 of [Exdimpladdn xtre
conmponents|(silicon dioxide and magnééi Lm St ear 651%% are |i @evvi se. m xed and
conpacted. |After the admixture has HESH KRS BEENT I N QUELLInE b et ed
in a 2-1ayen fiddmetedicRt B§er (T OrMAL. [CITCUTar T0 nm1or EX 2 and
circular 9|mmfor Exanplé 23 to 25).| The 2-layer tablets can be coatfd, for
exanpl e t o |&asepadil phaewpadot ecti on. 1@2.8xanpl es 26 to 31: es
Starting makerd.ald arsaar! anplie 27 Exam | 28 Quantity in nyg
Quantity i nge antrty inﬁcrﬁggzgflardenafil m'cron‘?'ged 20 20 20
Hydr oxy pr o Waciehdfil [H68 e¢ihydiB rliBnid&0 |- Met hyacryljic acid copj@bynmer 140 |140
Type Ca Mal E’Pél 40 - - Xylitol - 40_40 Magnesjium stearatg 20 20 20
aEudr agi t (1 00-55 BHC 04 1 162- Fdrei gn Counfries - 29-

Polyethylene oxide 101.5 99.8 97.4

Colloidal silicon dioxide 1.0 1.0 1.0

Magnesium stearate 0.5 0.5 0.5

Osmotic layer

HPMC 5 4 4 4

Sodium chloride 25 25 25

Polyethylene oxide 55 55 55

Iron oxide red 0.8 0.8 0.8

Magnesium stearate 0.2 0.2 0.2

Osmosis membrane

Cellulose acetate 28.5 28.5 28.5

Polyethylene glycol 3350 1.5 1.5 1.5

5

* 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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Quant ity i NBHQ 04UaBbiFoyeign Coigitriéar denaf i |

m croni zed 20 20 20

Hydr oxypr opyl cel | ul ose 180 80 70 HPMCASa 160 70 - Ammoni onet hacryl at e

20 Magnesium stearate 20 10

10 Benzoic acid - - 30 a Agoat AS-LF Eudkagit(r) RS PO 5 The active

Is mxed with the excipients for the extrudate.

extruded at ggampitd 358139 OSHBEL ASRIS (hBndlayel20- 190C) in an extruder. Pellets
Into pleces of suitable I ength (about

copolymer 70 Type Bb Maltitol

I ngr edi ent

are forned

40 -

by cutftrng the extrudate

- Xylitol

This mxture is

2-3 M. These nelt extrusion pellets can subsequently be rounded of The
pel | et s carStetingomatedialst o prevent adiEasipla3for gxampkaédur iBxgmpelgase] with
a dispersilon consisting for exanpl el of an.ethy| acrylate t hyl .
met hacryl atle copol ymer di spersi on, 1@%%“%% o %ﬁf*b?‘%@ﬁ&éﬁﬂﬁ‘%t bar at e
and wat er ifaglet! Ul di zed bed granulafor with vafster T1Tnseft. Tne extfudatea
can finally be encapsul ated. BHC 04 1 162-Foreipn Countries -30- Exanples 32
to 34: OsnytVeedensfdmeeraniptst | ayer) Stap#ing materf-al s Exanpl ¢ 32 Exanpl p 33
Exanpl e 34 \Q{@; L bavh e d T Q% Q%ai ty In ng Quant 5 in mg Active ingrpdient
| ayer Vardgnafi P m C|yon| zed % - -| Vardenafi l 2 %éhydrate m croni zed' |- 23.7
- Var denaf i|[VakfehafiliHG] thilgtdatemncrapveded’ - - 26. 1- HPMC 5 5 B8§5%

Copovidone 40 40 40

Xanthan gum 60 60 60

Sodium carboxymethylstarch of type A |15 15 15

Sodium chloride 38.5 36.7 34.1

Sodium bicarbonate 15 15 15

HPMC 5 5 5 5

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 13.3 13.7

Polyethylene glycol 3350 0.7 0.7 1.7

10

15

* 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 ml of 0.1 M



Pol yet hyl ene oxide 101.5 99.8 97.4 Colloidal silicon dioxide 1.0 1.0 1.0
Magnesi um sBi8@iatl 8 6D-FbreignSobnthes Osnotic | ayer HPMC 5 4 4 4 Sodi um chl ori de
25 25 25 Polyethylene oxide 55 55 55 1Iron oxide red 0.8 0.8 0.8 Magnesium
stearate 0.2 0.2 0.2 Osnosis nmenbrane CeJ,l ul ose acetate 28.5 28.5 28.5

Pol yet hyl ene glycol 3350 1.5 1.5 1.5 Quantity of active ingredi ent
corresponding to 22 ng of vardenafil; incl. 10% excess which remains in

nedi ci nal figircabtieacie IpMlab6e 1116) R8sk tufer boyey. 5t aalpblisy #ite Lrsn)qgkégﬁdﬁd‘nram
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solution. The tablets are drilled in a suitable wa he tablets can then

receive a tisesedium dydroxige op ZaNp'*ﬁ@icoﬁﬁi@taélétﬁhvwh@teéﬁﬂlﬁﬁng Bili6-Dwith 011§% (EODei gn
Countri -3k I : Y . . St i

arert oy Eanm SRR LA hehphion I TP gERE BTN WE disol bldien
Quant ity i northyphokplisteedih\diatde®dTi k offictrio n¢id ecbn@kydfatd/and &t af afl 108h Kp/dr) asbéium

m croni zeda,_- 25.8 - Vardenafi.l trihydrat Lcronj.zeda.- 28 4 .
Copovi done gwyﬁﬂﬂﬁﬁw ﬁﬁ?ﬁ&ﬁ‘%ﬁ%@gﬁm%gm W%%ﬁ%@hﬁ%a?%ﬁ%vngﬂyﬁg?éﬂﬁﬁﬁ%F
type A 15 1&ijksted 156610008 Mlithrsbdiem3§dioxid6 or ordb-phosphoric acid) are used. Samples of the

release medium are taken through a filtration unit which must ensure that concomitant substances

10 are removed, and the amount of active ingredient dissolved therein is determined by HPLC with
UV-VIS detection. The amount of active ingredient determined in this way is converted into per

cent by mass of the employed amount of active ingredient.

The percentage active ingredient release over time is depicted in Figure 1 (formulation from

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

15  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 formulation 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,

20  whose release is depicted in Fig. 1.
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The ingredients of the matrix tablets with the exception of silicon dioxide and magnesium stearate
are mixed. Silicon dioxide and magnesium stearate are admixed as admixture. The powder mixture

are then directly tableted (format: circular 8 mm).

Comparative Examples 1 and 2 are formulations showing an average release rate of 80% in less
10 than 2 hours (Comparative Example 1) and an average release rate of 80% in more than 24 hours
(Comparative Example 2). These formulations not according to the invention are unsuitable, in
contrast to the dosage forms according to the invention which show an average release rate of
between 80% in 2 hours and 80% in 24 hours, for overcoming the problems of the prior art. Thus,
the average release rate of Comparative Example 1 is too high to achieve a significant prolongation
15  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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are then directly tableted (format: circular 8 nm. Conparative Exanples 1
and 2 aré f @xampki39a041:ShBmrmgcakinetiv qraegeterse lof amedenafile afdr 8@Poatiminiseston of

formulations according to the invention with controlled release and a low

initial release (dose 20 mg)

Parameter Example 39 Example 40 Example 41
AUC [pg*h/L] 78.8 64.4 64.5
Comax [1&/L] 7.93 5.05 4.30
tmax [h] 4.00 6.00 6.00
Mean residence time [h] | 8.68 11.6 12.4

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

10 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 [HE/L] 15.6 12.7 11.6

tmax [h] 1.5 1.0 1.0

Mean residence time [h} | 7.7 9.4 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
15  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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according to the invention wth control ease an
prior art formulations (Comparative Example 3 and 4) It is also true for these formulations that the

change in the pharmacokinetic profile is achieved with a virtually (dose-normalized) unchanged

15  AUC (= bioavailability).
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Phar maceuti cal dosage formw th controlled rel ease of active ingredient
whi ch conprise release.

5. Pharmaceutical dosage form according to at least one of Claims 1 to 3, characterized by an

15 initial release of between 30 and 60% of the active ingredient in the first 30 minutes of
release.

6. Pharmaceutical dosage form according to at least one of Claims 1, 2, 3 oder 4,

characterized by an average release rate of between 80% in 4 hours and 80% in 18 hours
and by an initial release of between 0 and 25% of the active ingredient in the first

20 30 minutes of release.

7. Pharmaceutical dosage form according to at least one of Claims 1, 2, 3 or 5, characterized
by an average release rate of between 80% in 3 hours and 80% in 16 hours and by an

initial release of between 35 and 60% of the active ingredient in the first 30 minutes of

release.
25 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-

30 controlling membrane comprises a film-forming polymer and a plasticizer.



the PDE 5 inhibitor vardenafil and/or pharmaceutically acceptable salts
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characterized by an initial release of between 0 and 30% of the active

i ngredient 19, t N@hhiifaddutidl] OtRYE&GH &tordﬁlg k& @SiBast one STALIIRGEH NI C@Hara@@ﬁ%?n
formaccording to at |east one of Cains to 3, characterized by an

initial release dfatBepiipidses abylagitmlosoandir ppb{@eféeqrvla@s axfgmelgimeing pelymerhe f| rst
30 mnutes of release. 6. Pharnaceutical dosage form according to at | east
one of Clsaing 1, r ' e f
bet wecn 80% 1 n 4 hanre el dhg FA BEKERETEH IR0 b FUALRAD, G12PARRCLALA
bet ween 0 and 25%abthetahfeveacgrﬁdz@mcmgalemgem‘: C<i>rnprEShfea pinedifyig@si®etamdenut es of

rel ease. 7. Pharmaceutical dosage forn1according to at | east one of O ains
1, 2, 3 or 5, ch I f

nour s and 80% i n T REGHEA St A RUGEART hUEP IR SR o By BB,
of the active I ngheedlneeplﬁl-rﬂordlfylhg sﬁbstaste BGuedimicitacid, cifric ac@l, eamec a2l &B.potassium
Phar maceut i cal e formaccording to at |east one of Clainms 1 to 7 for
oral use. 9. Pha&W§§€Wﬁﬁég} dosage formaccording to at |east one of O ains
1 to 8, characterized by a core which conprises the active ingredi ent and

i s enveligpedsby @hamubsuiod dokge ffomp@acbrﬂmg?.o hthleast eheedfS@aials o thd 4aciataeRrized in

i ngredient. 10. P arnaceutlcal osag formaccording to.Caim?9

characteri zed i n it elpgserenteod TS SPPRAES wlmﬁﬁ?%t E?cﬁ?f}F‘F%? a
filmformng polyner and a plast|C|zer BHC 04 1 162-Foreign Countries -37-
11. Pharnmacegt i ¢ HhagisagitalldREdge #6600 cEriilg tdat®a8i dHe Df Vaih®1 tEHahAedt&@ia Bgai n

that the rel ease-
coated core which comprises one or more swellable excipients which, after penetration in

of liquid, cause the coating to split through swelling and volume expansion.

15 17. Pharmaceutical dosage form according to at least one of Claims 1 to 8, characterized in
that it comprises the active ingredient in a matrix which delivers the active ingredient

through diffusion or erosion.

18. Pharmaceutical dosage form according to Claim 17, characterized in that the matrix

includes a water-swellable polymer.

20 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.

25 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.



controlling nmenbrane conprises a filmform ng polyner and a pore forner. 12.
Phar maceuti cal dosage formaccording to at |least one of Clains 9 to 11,
charact eri z&#G 04 1 {@2afordign Campiesses et hyl cel | ul ose and/ or pol ynet hacryl at es
as filmformng polyner. 5 13. Pharmaceuti cal dosage form according to at

| east one of Cainms 9 to 12, characterizedqsin that the active

i ngredi ent-contai ning core conprises a pHnodifying substance. 14.

Phar maceuti cal dosage formaccording to at |east one of Clains 9 to 13,
charact eri z@8 i nPharimateutited dpﬂdgﬂﬁd:infayéongngmbsleaﬂ@ﬁe bscmhmcimbazamhﬁctem'eﬂﬁﬂ C
acid, tartaric a?h?h ot assi.um hﬁdrolg %fi artrat 10 15. Pharnaceuti cal
dosage form accof i NG P8P MPHES £ PORECLFS ERY g 'ctj'blc‘i4 characterized in
that the rel ease-controlling nmenbrane conprises a polyner resistant to
gastric juiqe. 1@harialawuﬁeatebﬁag@ﬁ>hndas>aij@ tbat l&’h£6ﬁ60d$mlﬁhglstlao ator Imasztrameed)f
Clains | to 8, characterized coat ed cotr:qe

whi one or
swel | abl e exci pi dhthat \A%F‘(‘,IPP“SSﬁ‘ PéPelbéﬁté‘{dF"ﬁt tothe jagtivey fngr%%g‘g 1€ a.‘ﬁs}’é"d(uﬁeélng
coating 50 split idchiportihg meativeMgEratidht Q) dlxﬂan%pafa&is%man{bﬁmgmcess
Phar maceuti cal dosage formaccording to at | east one of Clainms 1 to 8§,
characterized in_that it conprises the active ingredient in_a matrix which
del i vers thé>act Ph@mpreryieadi dossee fopmotrgprdmes euslasm chprgelprizgd imgthat the melt
Phar maceuti cal dQg@gBte lmmegg%fﬂﬂwtlgﬁlﬁél m 17, characterized in that the
matrix includes a water-swellable polyner. 20 19. Pharnaceutical dosage
formaccording to Claim17 or 18 characterized in that it is a tablet. 20.
Phar maceut i G4l d@h@rg@cqu@mhdameerrrrm}yCQrématto (Clean 124om@Sohagicgringsl inhat ghepmelt

characterized in Qﬁf 1
hydr oxypr opyl net hyt{r l'u géé@%?{erlﬁ% gA 0%3(% %e aSt'ngsere'. 25 21.

Phar maceuti cal dosage form according to at | east one of ainms 17 to 20,
char act i z&4a. i n Pharhmateutibad dnseige formaoemding tosat deaptidnprotiClajinads to @b stharacterized dn
Phar maceuti cal ardi o 21,
characterized i n%at?g'g e?lﬁgegl%&-g Rolﬁm Fhﬁ“@%ﬁﬁ%ﬁé‘éﬂ% ?hi&ro&p %pgﬁ%@ 2 citric
acid or tartaric acid. BHC 04 1 162-Foreign Countries -38- 23.

Phar maceut i @4l d@hagmcétﬂpahdamgalfdinn@cdrdjngto dt éasttone € CimC4atior?8, didratterizZd ,in

JcE?(r:agct erized in that[ etlt extrunaige 1né(1u<§;eg glfymgosul)%ance resistant to gastric
29. Pharmaceutical dosage form according to at least one of Claims 24 to 28, characterized in
15 that the melt extrudate comprises a polymer resistant to gastric juice.
30. Pharmaceutical dosage form according to at least one of Claims 1 to 8, characterized in

that it is an osmotic medicinal substance release system.
31. Pharmaceutical dosage form according to Claim 30, consisting of:

e a core which comprises the active ingredient, where appropriate a hydrophilic
20 polymeric swelling agent and where appropriate a water-soluble substance to initiate

osmosis, and where appropriate further pharmaceutically acceptable excipients,

» 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.

25 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.



24. Pharmaceuti cal dosage formaccording to at |east one of Clains 1 to 8 or
17, charact ®HCZ@M]l 162AFdréigit Countrg@npri ses a nelt extrudate of the active

i ngredi ent which is produced by 5 incorporating the active ingredient into
a matrix by neans of a nelting process. Za Phar maceuti cal dosage form
according to Claim 24, characterized in %f the nelt extrudate includes a
t hernopl astic polyner. 26. Pharmaceutical dosage form according to Cl aim 24
or 25, char aat er PE@thatdutitdN@Absabd RriBkordiggior 4 (akt@nE ONPIEISBES 1233, RAIHRPhASEE C
pol ymer and a plasticizer, 10 27. Pharpmaceutical dosage form according to at
| east one of O aPfoDhe pdivomeredicatigetnidielests L t hat the thermopl astic

pol ymer is polyvinyl pyrrolidone or hydroxypropylcellul ose. 28.

Phar maceuti g3l desagRcdufENdB&EOFdRnNEcd@ngio dt 2Afton@BECRIMT & 3 wAtthlcOmprises
characterized in that the nelt extrudate includes a pH nodifying substance.

29. Phar naceut i caprdensdibal/qr yprdenedié sythe fogm obitntalts, dydratesrselvates, by dratasoftlie salis 28,
charact exi zed i nand JohMaS of MR GRSt A LF YHALAYHABRE 56 Safin® 3hy TSR REAN
to gastric juice?HSO? PhaPnace%?%bg gosagg tor ab%%rgﬁﬁg t% afn{ggkﬁ)%%e
of Cains 1 to 8respéetively belpigiegthérpto. that it is an osnotic nedicina

substance rel ease system 31. Pharnmaceutical dosage formaccording to Caim
30, consi SUipg Oyt CONiEn WL ED LRI ARSI LI EaEhd RS B8 L Thicn MABH S e
appropriate a hydrop e 2 pol yneri ¢ 3wel I'I'ng agent an ere appropr ate
a wat er - sol ubl e sobpiisanatdedstonepiter mtdicindsuBans,. and where appropri ate
further pharmaceutically acceptable excipients, and a shell which consists

of a water-perneabl e nat.erial ich is. .inperneabl e the . c nents of the
St fve i nor 01 ont TEGHTGHF HEraeb e iR o dus of CHIMDF 14 T ST APBRgH
whi ch the i ngr edif@ii Stol0e SRS tHeicfiRangediant Cafulhal sehriessdd. 25 32.

Phar maceuti cal dosage formaccording to Caim30 or 31, which conprises

pol yet hyl ene  oxi des, xanthan m and/ Qr copol yners o%@xin | pyrrolidone and
vinyl acetatd 3FhaPReTRER dataet imdegee _fooal%aatdwapa?_ i byt > S OGRS D
Claims 1 to 32, Mhpﬁto%@ﬂ%'dfﬁl%sacﬁyeiﬂ rddightichvulfbd hdpdehgmml or different

formul ation particles as defined in aims 9 to 32. BHC 04 1 162-Foreign
Countries -39- 34. Pharmaceuti cal dosa%e formaccording to at |east one of
Clainms 1 to383, RhmarcwHatdpaags forpaceording toal legetiqng @f Clagne i Which includes a

rapi d- r el ease f 0rn§5‘triy§§hicl? U@lﬁﬁfﬁ&seploi o (n%’i‘i %@enfaﬁﬂ[?dﬁﬁﬁl‘afi&’é 8y drRealo th g@strone
of Cains 1 to 34, which conprises

15 a water-soluble polymer with a nominal viscosity of at least 50 cP and 10 to 50% (m/m) of

an organic acid based on the total mass of the matrix.

40. Pharmaceutical dosage form according to Claim 39, which comprises 2 to 20% (m/m)
vardenafil hydrochloride trihydrate, 20 to 55% of a water-soluble polymer with a nominal
viscosity of at least 50 cP and 20 to 40% (m/m) of an organic acid based on the total mass

20 of the matrix.

41. Pharmaceutical dosage form according to Claim in the form of a multilayer or shell/core

tablet which includes a rapid-release layer, a rapid-release shell or rapid-release core.

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
25 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.



vardenafil and/or vardenafil in the formof its salts, hydrates, solvates,
hydr at es of BHi@04all63Forbignldusoésvat es of the salts, and of the pol ynorphic,
crystalline and anorphous forns respectively belonging thereto. 36.

Phar maceuti cal dosage form according to auoleast one of Clainms 1 to 35,
which additionally conprises at |east one other nedicinal substance. 37.
Phar maceuti cal dosage formaccording to at |least one of Clains 1 to 36,

whi ch conprisies UsQ of Berphirntadeutiofl daBhge Forinhecagihl Weatileagr @@iof Tlaidal eid 1afoethe as
vardenafil. 38. Pharmaceutical dosage form according to at |east one of

Claims 1 to 37, WP tiRegdylags phdseases whichgxpsricnaser hemapspaic dargiis Hirash
cal cul ated as variggaafilne 3Mp Rhar maceuti cal dosage formaccording to at

| east one of Clainms 1 to 38, which includes a matrix which conprises 1 to
30% (nm m) vardenafil hydrochloride trihydrate, 10 to 65%of 15 a

wat er - sol ubl e polynmer with a nom nal viscosity of at |least 50 cP and 10 to
50% (mm of an organic acid based on the total mass of the matrix. 40.
Phar maceuti cal dosage formaccording to Caim39, which conprises 2 to 20%
(mm vardenafil hydrochloride trihydrate, 20 to 55% of a water-soluble
polymer with a nomnal viscosity of at |east 50 cP and 20 to 40% (m n) of
an organic acid based on the total nmass 20 of the matrix. 41.

Phar maceuti cal dosage formaccording to Claimin the formof a multilayer or
shell/core tablet which includes a rapid-rel ease |ayer, a rapid-rel ease
shell or rapid-release core. 42. Use of the PDE 5 inhibitor vardenafi l
and/or of its pharmaceutically acceptable salts and/or hydrates and/ or

sol vates and of the rel evant polynorphic, crystalline and 25 anorphous
forms for producing a pharnmaceutical dosage formas defined in Clains 1 to
41. 43. Use of the pharmaceutical dosage fornms according to at | east one of
Clains 1 to 41 for the treatnent and/or prophylaxis of erectile
dysfunction. BHC 04 1 162-Foreign Countries -40- 44. Use of the
pharmaceuti cal dosage formaccording to at |least one of Clains 1 to 41 for
the treatnent and/or prophylaxis of diseases which experience a therapeutic
benefit through increasing the cGw |evel.






