-1- 09JAN2007 Medi canments containing vardenafil hydrochloride trihydrate
The application relates to nmedi canents whig¢h conprise vardenafil (g jAn 2007
hydrochl ori de substantially as trihydrate in solid form and processes for
the production thereof. 5 The active pharnmaceutical ingredient vardenafi l
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hydrochl oride and vardenafil hydrochloride trihydrate and the use thereof
fromthe treatment of erectile dysfunction is described in W 99/24433 as
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10 Examples 19, 20 and 336.

It has been found that vardenafil hydrochloride occurs in four different polymorphic
forms (anhydrous modifications I with melting point of 217°C, modification II with
melting point of 190°C, modification OI with melting point of 183-186°C,

15 modification IV with transition point of 166°C) and that none of these polymorphic
forms is preferentially formed at room temperature. In addition, the individual
polymorphic forms may take up different amounts of water, depending on the
ambient humidity and temperature, and form with water further polymorphic forms,
called pseudopolymorphic forms.

20
Since different polymorphic forms of a substance frequently differ in their dissolving
behavior, these differences may become manifest for example in the bioavailability
(AUC), maximum plasma concentration (Cp.x) and time of appearance of the
maximum plasma concentration (AUCmax). It is also possible for absorption to be

25 reduced, resulting in an inadequate or entirely absent effect.

Thus there is on the one hand the problem that solid medicaments must comprise the
active- ingredient vadenafil hydrochloride in defined and reproducible form.
However, on the other hand, the polymorphic forms of vardenafil HCI cannot be
30 prepared or isolated in pure form because they each take up small amounts of water

and thus exist as mixture of the polymorphic form and of a hydrate.
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hydrochl oride is unsuitable as ingredient of nedicanments in which the
active ingredi Biasifdw Bed¥efRh8IRA or BsSOf kbR hylifochRTABGN the &ind BpRRL t hat
on use of vardenafil hydrochloride in the formof 'the 5 trihydrate it is
possi bl e §o obtéiydragoiiti d possibleatoeoltsini splidninedicaments! in eyifortn cinld| reprodociblewhen
t hese nedi canepts are I steped during or after their praoduction. The

i nvention t herg’F@rVghernetHgsleége GmEn 3 Brdstengd db‘F‘B&BEPéFé tﬁ%ﬁi’@éﬁ@%ﬂ“s
conprising vardenafil hydrochloride trihydrate in solid form characterized
in that 10 a) vardenafil hydrochloride wth any content of water of
crystallizati olhe mventign chieedorenelabesd tpraophocéss dor plodiidifg madicaaizatst conprisinge

vardenafil hydrochlqoride is converted into the trihydrate format an
vardenafil hydrochloride trihydrate in solid form, characterized in that

10
a) vardenafil hydrochloride with any content of water of crystallization is
employed in the production of the medicament,
b) the vardenafil hydrochloride is converted into the trihydrate form at an
15 intermediate processing stage or in the final product, and
c) where appropriate the process conditions in the following process steps are
controlled so that the content of water of crystallization of the vardenafil
hydrochloride trihydrate changes negligibly.
20
Vardenafil hydrochloride can be employed in this process with any water content, i.e.
as trihydrate or in a form whose content of water of crystallization differs
substantially from 9.3% by weight.
25 Vardenafil hydrochloride is converted into the trihydrate form in one of the next

processing stages or in the final product and, where appropriate, the process
conditions in the following process steps are controlled so that the content of water of

crystallization of the vardenafil hydrochloride trihydrate does not change.

Conversion into the trihydrate form takes place according to the invention by

30 bringing the intermediate processing stage or the final product into contact with
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moistened gas 1s passed over or in, or the residence time of the pharmaceutical form
10 in the system and the relative humidity of the gas depends on the initial water content
of the pharmaceutical form and the ratio of amounts between moistened gas and
pharmaceutical form. It may vary from a few minutes up to several days, with 0.5 —
12 hours being sufficient in most cases. In the case of packaged pharmaceutical

forms, generally times of 1 day — 6 months are sufficient.

15
Solid medicaments are all pharmaceutical forms which comprise vardenafil
hydrochloride trihydrate in solid form, such as powders, granules, tablets, film-coated
tablets, sugar-coated tablets, fast-dissolving flakes or hard gelatin capsules.

20 Solid medicaments for the purposes of the invention are preferably tablets, especially

coated tablets, because in the processing of vardenafil hydrochloride trihydrate to
produce tablets, especially during coating of the tablets, by conventional methods
there is to a particular extent partial or complete dehydration of the trihydrate again,
and the active ingredient is again present non-uniformly in a plurality of polymorphic

25 and pseudopolymorphic forms.

Besides vardenafil hydrochloride trihydrate, which exists at room temperature in only
one crystalline modification (the water content in vardenafil hydrochloride trihydrate
is 9.3% by weight), the medicaments product according to the invention comprise

30 further pharmaceutical excipients known to the skilled worker.
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Further adjuncts which may be added where appropriate to the tablet are, by way of

example and preferably, flow regulators such as colloidal silicon dioxide.

Particular preference is given to coated tablets which, also in the form ready for
15 administration, comprise the active ingredient vardenafil hydrochloride reproducibly

in the trihydrate modification.

Coated tablets are unambiguously defined by the European Pharmacopeia, 3rd
edition 1997, page 1852: "Coated tablets are tablets covered with one or more layers
20 of mixtures of various substances such as natural or synthetic resins, gums, gelatin,
inactive and insoluble fillers, sugars, plasticizers, polyols, waxes, coloring matter
authorized by the competent authority and sometimes flavoring substances and active
substances. The substances used as coatings are usually applied as a solution or
suspension under conditions in which evaporation of the solvent or dispersant occurs.
25 When the coating is a very thin polymeric coating, the tablets are known as film-

coated tablets."

"~ Reference is additionally made to the definition of tablets in the European

Pharmacopeia, 3rd edition 1997.

30 Since the aim during the process is to dry off the solvent or dispersant and form a

film from the coating material, on production of coated tablets comprising vardenafil



30 further pharmaceutical excipients known to the skilled worker. 0 9 JAN
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hydrochloride trihydrate preferably fillefs, disintegrants and |ubricants
and, where appropriate, further excipients. The tablets of the invention
preferably comprise 0.1 - 70% by weight vardenafil hydrochl oride
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and, where appropriate, further adjuncts, and the filler as remaining
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stearate as lubricant. 10 Further adjuncts which nay be added where
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10 - rehydration method. In this there is surprisingly formation in the coated tablet in all
cases of one and the same trithydrate of vardenafil HCl, irrespective of which
polymorphic form or mixture of polymorphic forms of vardenafil hydrochloride was

initially present in the coated tablet.

15 A further aspect of the invention is therefore a method for producing coated tablets
comprising vardenafil hydrochloride trihydrate, which is characterized in that coated
tablets comprising vardenafil hydrochloride in any one or plurality of (hydrate)

modifications and produced by conventional methods are subjected to a rehydration

process.

20
The rehydration process is preferably carried out in such a way that the coated tablets
are brought into contact in a suitable system with moistened gas until the trihydrate
of vardenafil HCI has formed in the pharmaceutical form.

25 Suitable systems in which the rehydration process is carried out are, by way of

example and preferably, in controlled environment cabinets, controlled environment

rooms, fluidized bed granuators, coating apparatuses or drums.

Moistened gas is, by way of example and preferably, air with a relative humidity of

30 from 35% to 100%, particularly preferably 50% to 99%.
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HO tablets arﬁ-las%mrgﬁ&gg“g nﬂlengTQ)nghydratipn method. In this there is
surprisingly formation in the coated tablet in all cases of one and the
sane trihydrate of vardenafil HCl, irrespective of which polynorphic form

or mxture of polynorphic forms of vardenafil hydrochl oride was
he time the rehydration lasts depends on the initial water content of the coated

10 tablet, the relative humidity of the moistened gas and the ratio of amounts between
moist gas and the coated tablet. It may vary from a few minutes up to several days,
and a rehydration time of 0.5 — 12 hours is sufficient in most cases. In the case of
rehydration in a pack which is permeable to water vapor, the rehydration time
additionally depends on the permeability to water vapor of the packaging material. In

15 pharmaceutically customary blister packs, times of from 1 day up to 6 months are

generally sufficient.

If the rehydration is carried out at an intermediate processing stage, the subsequent
process conditions are controlled so that the content of water of crystallization of the
20 vardenafil hydrochloride trihydrate does not change. For this purpose, the subsequent
process steps are carried out at relative humidities of the air in contact with the

product of 30 — 100%, preferably 35 — 99%.

It is astonishingly possible by the method of the invention to convert undefined
vardenafil hydrochloride modification mixtures completely into the trihydrate form
25 even in the dense structure of the finished coated tablet. There are moreover no
unwanted side effects on the quality of the coated tablet, such as, for example,
crumbling, cracking.of coating layers or reduction in the rate of release of active

ingredient.



initially present in the coated tablet. 15 A further aspect of the invention
is therefore a nethod for producing coated tablets conprising var(dengi 1007
hydrochl oride trihydrate, which is charact®rized in that coated tablets
conprising vardenafil hydrochloride in any one or plurality of (hydrate)

nodi fications and produced by conventional methods are subjected to a
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has fornmed in the, pharnmaceut.i cql for 25 Suitable systens in which the
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in controll ed environnment cabinets, controlled environnment roons, fluidized
bed granuators, coating apparatuses or druns. M stened gas is, by way of
exanpl e and prEiecapicytionatherefdrelals rebdtest fovihe habletdipryduebd byGhé trerhodssbh the
100% particul arly preferably 50%to 99% 09 JAM 2007 -6 During the
rehydration st®BpeitioRe coated tablets may be at rest in the system for
exanple on the trays of a controlled environnment cabinet or on the floor of
a fluidized bed granulator or el se be continuously or occasionally agitated
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possible to carry out the
invention is that the crystal structure of the active ingredient in the medicament is
10 unambiguously defined, reproducible and stable over a wide range of relative
humidities, corresponding coated tablets show faster disintegration and, contrary to
the expectation from the prior art to date (David J.W. Grant, T. Higuchi, Techniques
of Chemistry, Volume XXI, pages 38, 42 and 43), the rate of dissolution of the active
ingredient from the tablets of the invention or produced by the method of the

15 invention is constantly fast.

The tablets of the invention or produced by the method of the invention can be
unambiguously defined on the basis of the crystal structure by the raman spectrum
(the FT raman spectrum of vardenafil hydrochloride trihydrate shows a significant

20 peak at 1701 cm™. Polymorphic and pseudopolymorphic forms with a lower water
content and mixtures thereof by contrast have a band at 1692 cm™), IR spectrum,
NIR spectrum, FIR spectrum, >C solid NMR spectrum and the X-ray diffractogram
(cf. Figures 2,4 — 8 and Tab. 3 — 8 appended).

25 Concerning the production of vardenafil hydrochloride and vardenafil hydrochloride
trihydrate, express reference is hereby made to the disclosure of WO 99/24433, in
particular Examples 20 and 336.

The vardenafil hydrochloride in the medicaments is preferably at least 90 mol%,

30 particularly preferably at least 95 mol%, in the trihydrate form.



5 rehydration process after the coated tablets have been packaged in a pack
which is perneable to water vapor. For this purpose, the packaged ocaat 20
tablets are incubated in a controlled em8fonment room The tinme the
rehydration | asts depends on the initial water content of the coated 10
tablet, the relative humdity of the noistened gas and the ratio of amounts
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change. For this purpose, the subsequent process steps are carried out at
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cracki ng of coating lTayers or rontin
they release of vardenaﬁl at a reproducible and uniform rate.

2. The rate of release of the active ingredient from the medicaments of the
invention is comparable to that from medicaments containing the solvate-free

15 active ingredient. The rate of release from solvate-containing, in this case
water-containing, crystals in the same solvent, in this case water, is usually

less than from solvate-free crystals.

3. The disintegration time of the medicaments, especially the coated tablets, is
20 shorter. The medicaments are therefore particularly suitable for the treatment
of diseases for which the rapid onset of action is desired, such as, for

example, for the treatment of erectile dysfunction.

4. In contrast to the highly hygroscopic medicaments containing solvate-free
vardenafil hydrochloride, the medicaments of the invention are stable on
25 storage for long periods and scarcely change their composition, in particular

their water content.

The medicaments of the invention can be administered in various ways. Examples
which may be mentioned are: oral, sublingual, buccal, nasal, inhalation, subcutaneous,

30 or topical. Oral administration is preferred.



tngredient. 0 9 JAN 2007 It has also been found that the tablets produced
by the nethod of the invention have a nunber of advantages over Q)cgaymmm
tabl ets produced using vardenafil hydrochi®ride trihydrate in conventional
met hods. 5 The application therefore also relates to the tablets produced by
the nethod of the invention. The advantage of the tablets of the invention
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the expectatio °f oerﬁef prior art to date (David J.W Gant, T. Higuchi,
Techni ques of Chemistry, Volune XXI, pages 38, 42 and 43), the rate of
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10 the stated upper limit must be exceeded. If larger amounts are administered, it may be

advisable to distribute these in a plurality of single doses over the day.

The following examples serve to illustrate the invention further, but the invention is not

confined to the examples.



(cf. Figures 2, 4 - 8 and Tab. 3 - 8 appended). 25 Concerning the production
of vardenafil hydrochloride and vardenafil hydrochloride trihydrate, 2007
express reference is hereby nmade to the dildcl osure of WD 99/24433, in
particul ar Exanples 20 and 336. The vardenafil hydrochloride in the

medi canments is preferably at least 90 nol% 30 particularly preferably at

| east 95 nol % Etdmplee trihydrate form 0 9 JAN 2007 -s The nedi canents of

t he i nventi on @na € nedi canents which can be produced by the nmethod of
the invention, especially the tablets of the invention or produced by the
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dysfunction. The nedi canents of the I nvention display several unexpected

advant ages: 1.thFheeneoh canments conprise vardenafil hydrochloride only in one
crystalline 10 nodification. The nmedi canents can therefore be produced
reproduci bly, and they release of vardenafil at a reproducible and uniform

rate. 2. The r fﬁ?eswﬁaé i i J . j nts
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sol vate-containing, in this case water-containing, crystals in the sane
sol vent, in thi3 &aEerogeavadoneis follaygad By mixing and subsequent mixing with 350 g of

10 microcrystalline cellulose, 17.5 g of colloidal silicon dioxide and 35 g of magnesium

stearate. The mixture is compressed in a rotary press to tablets with a diameter of
6 mm and a mass of 87 mg (equivalent to 5 mg of vardenafil base). In a coating
apparatus, 43.5 mg of a coating suspension composed of 4.5% hypromellose, 1.5%
macrogol 400, 1.23% titanium dioxide, 0.25% yellow iron oxide and 0.02% red iron

15 oxide are sprayed on per tablet.

Comparative example 1

Vardenafil hydrochloride is present in the tablets partly as trihydrate and as anhydrate

20 (1 to 4 modifications). The tablets have a disintegration time of 2 minutes.

Example 2

The tablets are rehydrated in a ﬂuidized bed granulator with 150 m%h inlet air of
25 30°C and 19 g/kg water content for 4 hours (equivalent to 70% relative humidity).
The modification of the vardenafil HCI in the tablet thus corresponds according to
the invention to the trihydrate. The tablets now have a disintegration time of only

© 14 minute.



l.ess than fromsolvate-free crystals. 3. The disintegration tinme of the

medi canents, especially the coated tablets, is 20 shorter. The nmgdj ¢anEMm s
are therefore particularly suitable for t-hd treatnent of diseases for which
the rapid onset of action is desired, such as, for exanple, for the
treatnment of erectile dysfunction. 4. In contrast to the highly hygroscopic

medi cament s CORkample SHYiNGIoT1dV1QE prodfEdoR8didingty WoBbeionde, the
medi canent s of e 1nvention are stable on 25 storage for |ong periods and

scarcely change their conposition, in particular their water content. The

medi cament s of ,¢ he, i nvent.ion.can be adm pistered in .various yS aml es
Whi ch ey be ndhei Bhedl APEOngES) ,Va@ﬁ?ﬂq?n&ﬁ tring ety S s ot ek o,
subcut aneous, nﬁ@o&?st&lﬁﬁé edluloddaall sAERIGSEERE AR pbPidBESh e théGhanRalnked AM
2007 It has generally proved advantageous to adm ni ster anounts of about
0. 001 to 310 nyThg mivmwroniamizsk withel 82 &l of mborotry@allid debuldsarghdk @, 84o0kg baddy
wei ght to achieve effective results. 5 It may ngverthel ess be necessary

wher e appr opr i SPEPAVHIORE VR A EORIRIPR, FREET Angr TaNHaEE Mysdry drpmpgrppylatign Al o
f ti f th i d . e i th
unctiron o §¢R€&ﬂ¥e%1.%gﬁcﬁg>gic6ﬂ&délas‘iﬁk[o d?émaé‘&‘n@éjgb H@%@g&gggﬁu&%%ﬁte e

i ndi vi dual response to t canent, € nature © ation and the
time or interabletsoveli a\niuss bf d2ingiaad halidndtert ekemnphrepeodutédii, a tdtarpegbldie
sufficient in sone _cases to make do with | ess than the aforenentioned

m ni mum anount Pre§indbe dacqatedyahlets a g geated with a suspension of 5.74 kg of hypromellose,

10 - 1.91 kg of macrogol 400, 1.57 kg of titanium dioxide, 319 g of yellow iron oxide,
25.5 g of red iron oxide and 118 kg of purified water in a commercially available
coating system. The modification of vardenafil HCI in the coated tablets does not
correspond to the trihydrate form and therefore represents an undefined mixture of
anhydrous and hydrous forms of vardenafil HCI. The coated tablets are treated with

15 air having a water content of 16 g of water/kg (corresponds to 80% relative humidity)
in the coating system at 25°C for 5 hours. The modification of vardenafil HCI in the
rehydrated tablets corresponds to the trihydrate.

Stability test: The tablets with vardenafil HCI trihydrate are stored in the open at
20 25°C and 30% relative humidity for one week. Despite the low humidity, no loss of
water of crystallization occurs during this, and the vardenafil HCI active ingredient

modification still corresponds to the trihydrate form.

Example 4: Active ingredient release from tablets produced according to the

25 invention

336 g of vardenafil HCI is mixed with 2216 g of microcrystalline cellulose and 134 g
of crospovidone and granulated dry. Transfer of the granules is followed by mixing
with 283 g of microcrystalline cellulose, 16 g of crospovidone and 15 g of
30 magnesium stearate and compression to tablets with a diameter of 5 mm and a mass
of 48 mg (equivalent to 5 mg of vardenafil base per tablet). The tablets are given a
white coating with 57.4 g of hypromellose, 19.1 g of macrogol 4000 and 19.1 g of



10 the stated upper limt nust be exceeded. If l|larger anounts are

adm nistered, it muy be advisable to distribute these in a pluralggyAph07
singl e doses over the day. The foll owi ng €lanpl es serve to illustrate the
invention further, but the invention is not confined to the exanples. -10-
09JAN2007 Exanpl es Conparative exanple 1 and Exanple 2: Tablets fromthe
conventional pfidual idfkiddTehd'QRBePin Wl BhE anobat 108 & £RAY RImdlE for

i nproved disintegration of tablets of 5 the invention 216 g of mcrofine
var denafi| HC 4 days. rithee thodifidati6n Sofg varlemdfid r HEH yiat thlel tabletc ebtrasonds tanthe4 3. 2
g of crospovi done. Aqgition of 2101 g of mcrocrystalline cellulose and 132
g of crospovi doHh¥date 1ogp) owed by m xi ng and subsequent m xing with 350 g of
10 microcrystalline cellulose, 17.5 g of colloidal silicon dioxide and 35 g
of magnesium stearate. The m xture is conpressed in a rotary press to

tabl ets wth aAsiskovet by thefrelebsendataindTablerbsthe edblds ofmhe (@ vpntiva beydiicddoinGhisy  of
vardenafil base). |n a coati n% apparatus, 43.5 ng of a coating suspension
conposed of 4.%9% PRV orkIckBERely 11apd, release Rforctivgoingredientdesnitenhgnsmristede,

0. 25% yel | [ X1 % ' ' : d
Cablot ) Compar Stoyop f dnfud e Lihagt BOTH B8 AIfeARREET, T P

tablets partly as trihydrate and as anhydrate 20 (1 to 4 nodifications).

The tablets have a disintegration tine of 2 m nutes.
Table 1: Active ingredient release from tablets of Example 4

10
Time Active ingredient release
5 min 100%
10 min 101%
30 min | 101%
45 min ' 101%

Release conditions: n = 6, USP paddle, 900 m1 0.1 — M — HCI, 75 rpm, 10 um filter

15 Example 5 Small variation in the relative bioavailability of tablets of the

invention

0.645 kg of vardenafil HCI are mixed with 2.42 kg of microcrystalline cellulose and
161 of crospovidone, sieved and granulated dry with a drum. The granules are then
20 mixed with 0.339 kg of microcrystalline cellulose, 18.8 g of crospovidone and 18 g
of magnesium stearate and compressed to circular tablets with a diameter of 7 mm
and a mass of 120 mg (equivalent to 20 mg of vardenafil base). The tablets are coated
with 0.765 mg of macrogol 4000, 2.295 mg of hypromellose and 0.765 mg of
titanium dioxide (amounts per tablet in each case). The trihydrate form of vardenafil
25 HCl is produced in the finished tablets by exposing them on plates in a controlled

environment room at 16 — 24°C and 60 - 75% relative humidity for 72 hours.



Exanple 2 The tablets are rehydrated in a fluidized bed granulator with 150
m/h inlet air of 25 30C and 19 g/ kg water content for 4 hours (epyixppmnt
to 70%relative humdity). The nodificatidh-of the vardenafil HC in the
tabl et thus corresponds according to the invention to the trihydrate. The
tabl ets now have a disintegration tine of only mnute. 11- 09JAN2007
Exanple 3: St atf’dr'doi/nﬁafis&rﬂ%hﬂioisgd?rao%lﬁﬁ&; %6§§§tﬂi§n9_f 09 4ohgl bV QaYdeRIFI Z8ct k9
of mcronized vardenafil HCL trihydrate is nmixed with 6 g kg of

m crocrystal | i fequedlentito 20 maaf Fartdend(y bese)s3S0R g ohmpihyl pavakydroxyhenzoate,

mechani cal m xe 5 The mxture iis mxed w 182 of m.grocrystallijne
cel l ul ose and J%}% ¥§ ogfprgp}gm%ﬁg%qnﬁoaée, %Q‘lsarflﬁéﬂ%%ﬁ?r%er lgﬁggﬁi’gaﬂﬁwglﬂéd by
dry drum gr anulgliigdic aﬁf&é‘de?ﬂ@W%ﬂéH@ce@f The ?9 cOin&fs|a@bH FmBidilaG O of
di oxi de and 3. 00 kg of nmgnesi um stearate, ablets wth a nmass of 125 ng
and a di afet er tabilets anah soletigr due edmpared moh arapddémizedt opqur emssovEhatudycaat ed
tablets are coated with a suspension of 5.74 kg of hypronellose, 10 1.91 kg
of macrogol 4002 ‘E‘.‘IS?umﬁf’ti)?Ta?’fec%?ni um di oxi de, 319 g of yellow iron oxide,
25.5 g of red iron oxide and 118 kg of purified water ifn a comercially

avai l abl e coating system The nodification of vardenafil HC in the coated
tabl ets does norable€2s r es Phadndcokinbtic parbmpdrsaifier bdmhmignton bérablet f Exapipdsent s
an undefined m xture of _anhydrous and hydrous fornms of vardenafil HCI. The
coated tabl ets are treat Sdngiaselution fgqomesnG mgans \ggometricstandand dsyviatigng of

wat er/ kg (ocorresponds to 80% el ative hum dity)

Parameter Tablets corr. to Example 5 | Comparative solution
AUC (pg x h/L) 60.2/1.64 64.6/1.78
Cmax (ug/L) 21.1/1.86 22.5/2.09

The results show that tablets of the invention have a relative bioavailability of 93%
compared with an aqueous solution. Since the geometric standard deviations of the
bioavailability and maximum plasma concentration are less than after administration

15 of the aqueous solution, it is possible to rule out variations resulting from variable
polymorphic or pseudopolymorphic forms of vardenafil HCI in solid form in the
tablet.

Example 6
20

0.871 kg of vardenafil HCI trihydrate, 2.13 kg of microcrystalline cellulose and
0.158 kg of sieved crospovidone are vigorously mixed in a plowshare mixer. This
mixture is mixed with 3.08 kg of microcrystalline cellulose and 0.167 kg of
crospovidone, drum-granulated and then mixed with 0.0325 kg of colloidal silicon

25 dioxide and 0.0650 kg of magnesium stearate.

The mixture is tableted in a rotary press to tablets with a diameter of 8 mm and a
mass of 177 mg (equivalent to 20 mg of vardenafil base) and coated with 2.76 kg of

an aqueous coating suspension with 4.5 % hypromellose, 1.5% macrogol 400, 1.23%



in the coating systemat 25C for 5 hours. The nodification of vardenafil HC
in the rehydrated tablets corresponds to the trihydrate. StabilitQg yas2007
The tablets with vardenafil HCL trihydratd4are stored in the open at 20 25C
and 30%relative humdity for one week. Despite the low humdity, no | oss of
wat er of crystallization occurs during this, and the vardenafil HCl active

i ngredi ent  noglahiugPdioRide S6.24% yeR6W DR 4nQ 0Ld29 td 1Mﬁ8@mfa0«fd§hn§§ﬁ{m| e

4. Active ingredient release fromtabl ets produced according to the

i nvention 336 Thomadficitionfofl vadenafd Hikan the tthble1éoay e mm;csipemﬁstoaﬂhbl ne
cellul ose and 1 f .0S done and granul ated dry. Transfer of the
granules is foﬁ%ﬁ&?tg r%lﬁl'“lrj?gl with 283 g of mcrocrystalline cellul ose, 16
g of crospovidone and 15 g of 30 magnesi um stearate and conpression to
tablets with a dianmeter of 5 mMmand a mass of 48 ng (equivalent to 5 ng of
var denaf i basEhgmhydmbbrets) cariibd otlby &nts)daciag ghe eontal tahtits mtc edflatt GGREG h

57.4 g of hypronello 19.1 of .macro 4000, nd 19 of 1 AN
2007 ° titant ubdvRstbiizebed; mRwgator am%érea Wi %{hdr%sb% Pglzét(F\?é&

hum dity for R i
corresponds to tg/ﬁg (ﬂ&]@@gbél b 892 %satl\(lﬁlh% E{’h If%e re é;gtshg d&d?igéa‘:ﬁhﬁTabl
1, the tablet Soﬁlfarddi’n&ﬁ] HCeit uhemabmertoduaedim thist wdyScorr@yondsaw tientribydraenfoy

rapid rel ease of active ingredient despite the conplete
(Figure 1b)

10



restoration of the trihydrate formof vardenafil HO in the finished tablet.
Table 1: Active ingredient release fromtablets of Exanple 4 10 Tiggspel ve
ingredient release 5 mn 100% 10 m n 10124530 m n 101% 45 m n 101% Rel ease
conditions: n =6, USP paddle, 900 M 0.1 - M- HCl, 75 rpm 10 mfilter 15
Exanmple 5 Smal |l variation in the relative bioavailability of tablets of the
i nvention 0.645 kg of vardenafil HCl1L are m xed with 2.42 kg of

m crocrystalline cellulose and 161 of crospovi done, sieved and granul at ed
dry with a drukiguFhdagr anuRemanrdifféeromre speOtrumxEedspectriimOof388lek g sectrum of

m crocrystal line cellul ose, 18. f, craospavi done_and 18 f magnesi um
st ear a}elzzagd coErpr e_ssefl tﬁvﬁgl?z%lg]r&t%ﬁgésé’?ﬁfﬂ;ﬁfﬁ?‘ﬁ}m_ﬁb treb7rIe f Uy a
mass o ng (equival en f e tablets are
coated with 0.765 ng of rr‘é%rra%goﬁm%%g%{)y@({;% r#ﬁ %(Pﬁﬁcgparb(l)errél | ose and 0. 765
nmg of titaniumdioxide (anbunts per tablet in each case). The trihydrate
formof vardenafil 25 HC is produced in the finished tablets by exposing

t hem on pl at eEi n a c?ntrol |l ed environment roomat 16 - 24C and 60 - 75%
rel ati ve hum MATRREMNS2 hours. 13- 09JAN2007
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For conparison purposes, a solution consisting of 21.49 ng of vardenafil HC
(equivalent to 20 ng of vardenafil base), 38.69 ng of nethyl 09 JAN 2007
par ahydr oxybenzoate, 4.298 ng of propyl -p&r-ahydroxybenzoate, 6448 ny of
sucrose, 17419 ng of water and lactic acid ad pH 3.9 is produced. The
phar macoki netics after admnistration of 5 tablets and solution were
conpared in a random zed, open crossover study on 12 male subjects (Table
2). Table 2: Pharmacoki netic paraneters after admi nistration of tablets of
Exanpl e 5 andFigusollyt i deanigedifi¢rence speatrem/ (gepeetun cofstabledar dpeltmimatdfons)
10 Paraneter Tablets corr. . to Co rative_solution, A xh/ L)
60.2/1. 64 64.6/1.78 m%?‘?e&aﬁ%@ggﬁi%.s tapjets; jof Bgmpl q?éﬁﬁhlf@g’ t hat
tablets of the inventio i I -Qé’tﬁjdl- i 4ot of 93% conpared
wi th an aqueous sol uti o&ap%ylﬁggl{ttﬁg eocﬁ‘g:ﬂpﬁc staﬁﬁiadragreyévi ations of the

bi oavai l abil ity and maxi num pl asma concentration are | ess than after

adm ni strati on 1Raffart (heitsaqueous solution, it is possible to rule out
variations resulting fromvariable polynorphic or pseudopol ynorphic forns

of vardenafil HQ@ in solid formin the tablet. Exanple 6 20 0.871 kg of
vardenafil HCL {[rihydrate, 2.13 kg of microcrystalline cellulose and
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0. 158 kg of sieved crospovidone are vigorously nixed in a plowshare m xer.
This mxture is mxed with 3.08 kg of mcrocrystalline cellul ose (ghgap20067
kg of crospovidone, drumgranulated and then mxed with 0.0325 kg of
colloidal silicon 25 dioxide and 0.0650 kg of magnesium stearate. The

m xture is tableted in a rotary press to tablets with a diameter of 8 mm and
a mass of 177 g beai valent to 20 ng of vardenafil base) and coated with
2.76 kg of an'a'q#gom coating suspension with 4.5 % hypronel | ose, 1.5%
macrogol 400, 1.23%-14- 0 9 JAN 2007 titaniumdioxide, 0.25%yellowiron

oxi de and O. 02 ered iron oxide in_a c¢oating pan. The nodification, of,
var denafi | { rlfgt‘ﬁecoﬁ’é?gltél?lgtsdﬁ%‘%ucﬁgtas é’bﬁxé@BEn@ areptreated afterithg geating indgr m

(Figure | a) i o o] t

tablets into a éﬁﬁtd%&%é%%aﬁ | A 918 2ot 26Ol o BlLOEHER U R TP,
with 150 nB8/h mﬁoelhctairrmpéfoi‘B(Eags\d 16 g/ kg humidity (equivalent to 80%
relative humdity) for 4 hours. The nodification of vardenafil HO in the
tablets tPeated in this way corresponds to the trihydrate form (Figure Ib).
10 15- 0 9 JANE%Q‘g?! 8Fl gure la Raman difference spectrum (= spectrum of
tabl et - spect vardenafil HCO 3 H20 of tablets of Exanple 6 before
rehydrati on

12.3 kg of vardenafil HCI trihydrate, 30.2 kg of microcrystalline cellulose and

© 2.24 kg of sieved crospovidone are mixed. This mixture is mixed with a further

10 238 kg of microcrystalline cellulose and 12.8 kg of sieved crospovidone, drum-

granulated and then mixed with 1.5 kg of colloidal silicon dioxide and 3.0 kg of

sieved magnesium stearate. This mixture is compressed in a rotary tablet press to

circular tablets with a diameter of 5.5 mm and a mass of 72 mg. The tablets are given

a red coating with 5.74 kg of hypromellose, 1.91 kg of macrogol 400, 1.57 kg of

15 titanium dioxide, 319 g of yellow iron oxide and 25.5 g of red iron oxide. The coated

tablets are rehydrated in two part-batches of about 140 kg by treating them in a Glatt

1250 type coating system with 2000 m*h inlet air of 16 g humidity/kg at 25°C
(equivalent to 80% relative humidity) for 5 hours.

20 Example 9

600 g of tablets consisting of 5.926 mg of vardenafil HCl trihydrate, 4.35 mg of
crospovidone, 0.87 mg of magnesium stearate, 75.419 mg of microcrystalline
cellulose and 0.435 mg of colloidal silicon dioxde are coated in a Kugelcoater with

25 an organic coating solution consisting of 6.65 % cellulose acetate, 0.35% PEG 3350,
92.535% acetone and 0.465% water until 82.76 g of coating has been applied. The
coated tablets are treated on trays at 25°C/80% relative humidity for 24 hours.



vardenafil HO anhydrous non-rehydrated tablets. Raman units 1599 cm1 GO
$ 1692 cmi 0 6 Q 1740 1720 1700 1680 1660 1640 1620 1600 1580 1560y 1HP®W07
1520 1500 Wave nunbers [cm 1] 0 9 JAM 200418-16 Figure | b Raman difference
spectrum (= spectrum of tablet - spectrumof vardenafil HCO 3 H20) of

tabl ets of Exanple 6 after rehydration vardenafil HC anhydrous

non-rehydr at edgxgm#fg Raman units 0 17W 1720 1760 1140 1000 1090 1020
1000 1580 1000 ; 1500 Wave nunbers [cnm'] 0 9 JAN 2007

Tablets are produced as described Example 6. After coating, the tablets are sealed
into blister packs which consist of 20 pm aluminum sheet combined with 3.5 g/m?

5 PP sheet, and 300 pm colorless and transparent PP sheet. The blister packs are
incubated under controlled conditions at 25°C and 60% relative humidity for six
months. The modification of vardenafil HCl in the tablets treated in this way
corresponds to the trihydrate form.

10 Beispiel 11

2.96 kg of vardenafil hydrochloride trihydrate, 7.25 kg of microcrystalline cellulose
and 538 g of crospovidone are mixed in a plowshare mixer. The mixture is mixed in
a free-fall mixer with 26.1kg of microcrystalline cellulose and 1.64kg of
15 crospovidone. The mixture is granulated dry in a drum granulator and then mixed
with 4.35 kg of microcrystalline cellulose, 218 g of colloidal silicon dioxide and
435 g of magnesium stearate. This mixture is compressed in a tablet press to circular
tablets with diameter of 6 mm. The tablets are coated in a coating pan with a coating
dispersion which has the following ingredients: 832 g of hypromellose, 277 g of
20 macrogol 400, 227 g of titanium dioxide, 17.1 kg of water, 46.2 g yellow and 3.70 g

of red iron oxide.

The finished tablets are sealed in blister packs which were produced using a 300 pm
colorless and transparent PP sheet and 20 pm aluminum sheet with sealing layer. In
25 this state, the modification of vardenafil HCI does not correspond to the trihydrate
form. The blister packs are then incubated at 25°C and 80% humidity for three days.
The active ingredient in the tablet then corresponds to vardenafil hydrochoride

trihydrate.



-17 Exanple 7 37 kg of coated tablets produced as in Exanple 6 are treated
after the coating in a tablet drumwith 40 nB8/h inlet air at 21 @ @ngy @gPo
relative humdity through a gas- introducti%n pipe for 3 days. 5 Exanple 8
12.3 kg of vardenafil HO trihydrate, 30.2 kg of mcrocrystalline cellulose
and 2.24 kg of sieved crospovi done are mxed. This mxture is mxed with a
further 10 23gyk@pff1om crocrystalline cellul ose and 12.8 kg of sieved
crospovi done, am%nul ated and then mxed with 1.5 kg of coll oi dal
silicon dioxide and 3.0 kg of sieved nmagnesium stearate. This m xture is

S5 rm and & nqbs Dispenss of e HSIEE bR of eI HCTD e Bnbhed rar A RRR: 5. 74

kg of hypronel argglgg Xi de,

319 g of yell O\iII\/R,I% fh r%geg%l]ydfe(ﬁéaﬁ SC%QJOP ? ??%%mé%s@éctx%%}%f {é%g%dé (Htéa% |l ets
ar e rehydsf at edtribhydtate tgbats matsnhgmsh'efd mbcmttraﬂt4ﬂ> kgrrdspotdingiplaegbd eblats rbya

datt 1250 tyg coating systemw th 2000 nB/h_inlet air of 16@)9(1 hum dity/ kg
at 25C (equi vB¥ustattldO8em el 04t B ,hlﬁﬂ4d?ftly) 158} cm hd ek cmdoand, kst em9 600

R i Y e
HCI trihydrate is proved as follows. A single-crystal X-ray structural analysis of
vardenfil HCI trihydrate exists, and the theoretical two-dimensional X-ray powder

10 diffractogram is calculated with the aid thereof. If the X-ray powder diffractogram
obtained experimentally for a given sample of the active ingredient agrees with the
theoretical diffractogram, then the given sample is unambiguously vardenafil HCl
trihydrate. The FT raman spectrum of the same sample is thus unambiguously to be
assigned to vardenafil HCI trihydrate (Tab.3). If this substance is dried, bands of 1 to

15 4 anhydrate modifications appear in the FT raman spectrum, e.g. at about 1692 cm’™
and 1599 cm’™. The intensity of the bands belonging to vardenafil HCI trihydrate in
the FT raman spectrum is reduced according to the amount remaining in the sample
(Fig.3). Absence of the bands at about 1692 c¢m™ and 1599 cm™ in the FT raman
spectrum can thus be used to test for complete rehydration of vardenafil HCI

20 trihydrate. The practical procedure for this is as follows: the FT raman spectrum of
vardenfil HCI trihydrate and the FT raman spectrum of the active ingredient-free
tablet of the corresponding formulation is subtracted from the FT raman spectrum of
a given tablet. Remaining raman intensities which are larger than the spectral noise
and > 0 are bands of components other than those present in the active ingredient-free

25 tablet and vardenafil HCI trihydrate. In the case of vardenafil HCI tablets these are,
for example, bands of 1 to 4 anhydrate modifications of vardenafil HCI.



cel l ul ose and 0.435 ng of colloidal silicon dioxde are coated in a
Kugel coater with 25 an organic coating solution consisting of 6.6% $9AN 2007
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20 macrogol 400, 227 g of titaniumdioxide, 17.1 kg of water, 46.2 g yellow
and 3.70 g of red iron oxide. The finished tablets are sealed in (i €07
packs which were produced using a 300 m <2l orless and transparent Plé sheet
and 20 m al um num sheet with sealing layer. In 25 this state, the

nodi fication of vardenafil HC does not correspond to the trihydrate form
The blister paqigpless:erabRat baRdsiBahErhnih sgarudlef BRIeARMHE BY,or three days.
The active ingredient in the tablet then corresponds to vardenafi l
hydrochoride trihydrate. 0 9 JAM 2007 -19 Exanple 12 The presence of the
trihydrate form-ef—varderat+—HSE+n—the+ini : hed coated tablet is

i nvesti gat ed t?ekaI{Cﬂhr}an spectroscopy. The FTjraman spectrum of vardenafil
HQ 5 trihydrabe tabl etpgiys di stingypshed injcontrast to corresponding

pl acebo tabl etjs by bands{at 1701 cm 1, 1624 cm 1, 1594 cm 1, 1580 cm 1, 1561
cm-1 and 151826%n -1  (F|¥452). unadBpQuous agsi gnment of these bands to the
active ingredijeot vardenpfggh HC tinkirydrate Is proved as follows. A

si ngl e-crystal ﬁray strulgltlldral analﬁé's of vyardenfil HO trihydrate

exi sts, and t H&13 heor et i ERIL%t wo- di ¢ onal Xiray powder 10 diffractogramis
cal cul ated wi t{B90 he ai d tH&feof. |f|168k X-ray|powder diffractogram obtained
experinment al | y4{5 r a gi vaﬁlgarrpl e Of15§i‘e actiye ingredient agrees with the

t heoretical dijfffractogram  then thg given sanple is unanbi guously vardenafil

Hal 499 1224 1623
583 1236 1701
624 1253 2940
649 1281 2983
733 1306 3002
746 1326
778 1357
817 1381

1882 1395




trihydrate. The FT raman spectrum of the sane sanple is thus unanbi guously
to be assigned to vardenafil HO trihydrate (Tab.3). If this subgy@nae00F
dried, bands of 1 to 15 4 anhydrate nodifi22ations appear in the FT ranman
spectrum e.g. at about 1692 cm-1 and 1599 cm 1. The intensity of the
bands bel onging to vardenafil HO trihydrate in the FT raman spectrumis
reduced accor difigart 9: { NeDBRHGH of RIBIIRIAR: fofn'dFeaRRABIGICIR Sord) wpfisence of
t he bands at about 1692 cm -1 and 159 n1 1linth raman spectrum can
thus be used to test for conplete rehydration of vardenaf|I HC 20
trihydrate. The practical procedure for this is as follows: the FT raman
spectrum of vardenfil IHdaninksd hydrate and the FT raman spectruprof—the;
active ingredient-free tablet of the corresponding for ratien 1994 cm
subtracted fromthe FT raman spectrumof a given tablet. Remaining raman
intensities which are larger than the spectral noise and 1%@are ég ;gg
conponents ot her than fhose present in the active ingregdient 1299
and vardenafil HC trihydrate. In the case of vardenafif HC tablets these
are, for exanple, bapgds of 1 to 4 anhydrate nodificatigons of ¥ rggnatﬂ
HCl. 0 9 JAN 1007 Figure 2: Raman spectrum of vardenafrijl HC13 HE
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E0.6 0.4 0.2 0 1J 35D0 3000 2500 2000 1500 1007 500 O Wavenunber (cm 1)
-21- 0 9 JAN 2007 Table 3: Table of bands in the raman spectrum dfg JAN 2007
vardenafil HO 3 H20 Peak [cm 1] 197 927 1224 260 1045 1456 297 1089 1517
313 1110 1561 390 1167 1581 460 1216 1594 499 1224 1623 583 1236 1701
624 1253 2940 649 1281 2983 733 1306 3002 746 1326

Figure 4: IR spectrum of vardenafil HCI 3 H,O
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778 1357 817 1381 882 1395 -22- 0 9 JAN 2007 Figure 3: Detection of the
trihydrate formof vardenafil HO in 20ng tablet Raman units 1594 (AN 25P4
and 1599 e 1599 cmi' Vardenafil HC tri+dAdrate 1701 cm' Mxture of va
fif | trihydrate and partial 5 Vardenafil HClI 1692 cml anhydrous O R, 140
, 120 , 100 ,ego |l ow ,b 090 Wave nunbers [an'] , ,500 ,540 1520 ,300 -23- 0 9

JAN 2007 Fi gumgb'a: MRbRREGRAANTH e HO§HREAGR IO vEERAIZR1 3 H,0

Peak [cm™]

515 906 1253 1707
560 927 1264 1935
583 954 1289 2478
604 983 1339 2517
648 1026 1357 2544
663 1043 1382 2621
684 1074 1388 2641
697 1089 1395 2680
714 1108 1411 2722
721 1132 1421 2875
732 1153 1454 2934
745 1168 1475 2967
751 1182 1517 3068
820 1202 1580 3332
841 1226 1594 3467
882 1236 1623




eo 4000 3250 3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750 500

WA. enuiiner cn -24- 0 9 JAN 2007 Table 4: Table of bands in the I0R $aetft um
of vardenafil HCL3 H20 Peak [cm 1] 515 96@5%253 1707 560 927 1264 1935 583
954 1289 2478 604 983 1339 2517 648 1026 1357 2544 663 1043 1382 2621

684 1074 1388 2641 697 1089 1395 2680 714 1108 1411 2722 721 1132 1421

2875 732 1153(00s 290 spcldn bEORalAR iRAGTH,GS1 1182 1517 3068 820 1202
18

16 ¢

log (1/Reflectance)
o o = =
()] [ue] - N E-Y

o
s

o
[N)

0 t t t t 4
10000 9000 8000 7000 6000 5000 4000

Wavenumber (cm-1)

Table 5: Table of bands in the NIR spectrum of vardenafil HC1 3 H,O

Peak [cm™]

4041 4804
4083 5107
4165 5694
4192 5833
4266 5911
4353 6080
4428 6501
4556 6818
4655 8479
4744




882 1236 1623 -25- 09 JAN 2007

HO1.8 1.6 14 1.2

NI R spectrum of vardenafil

Figure 5. N R spectrum of vardenafi l

HC1 3

cl151 mm M 0.8 20.60.4 0.2 0 10009 jR9am7
WOO 7000 6000 5000 4000 WA+, enunber (cm 1)26lable 5: Table of bands in the
HC13 H20 Peak [cm -1] 4041 4804

Figure 6: FIR spectrum of vardenafil HCI 3 HO
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Table 6: Table of bands in the FIR spectrum of vardenafil HCI 3 H,O

Peak [cm™]

82

102
115
154
243
259
297
315

326
345
384
426
434
460
481




4083 5107 4165 5694 4192 5833 4266 5911 4353 6080 4428 6501 4556 6818
4655 8479 4744 -26- 0 9 JAN 2007 Figure 6: FIR spectrum of vardd@afAN 208Cl
3 H00.9 0.8 0.7 0.6 ¢ 0.5 cm .a4 O

Figure 7: *C solid NMR spectrum of of vardenafil HC1 3 H,O




NQO.3 0.2 0.1 0 480 430 380 330 230 230 180 130 80 Wavenunber (cm1)

Table 6: Table of bands in the FIR spectrum of vardenafil HCl 3 HI® JRea67
[cm7]] 82 326 102 345 115 384 154 42628243 434 259 460 297 481 315

_27_ 0 9 JAN 2007 Figure 7: 13C solid NWR spectrum of of vardenafil HO 3
H20 pp. 200 150 100 50 0 0O 9 JAN 2007

Table 7: Table of bands in the *C solid NMR spectrum of vardenafil HCI

3 H,0
Peak [ppm]
10.6 67.7
13.3 112.3
154 115.0
15.7 130.8
21.7 132.6
28.7 138.8
313 143.3
42.6 145.3
441 152.1
50.2 1602
52.8




28 Table 7: Table of bands in the 13C solid NVR spectrum of vardenafil HCL
3 H20 Peak [ppn] 10.6 67.7 13.3 112.3 15.4 115.0 15.7 130.8 2107 JAS200p
28.7 138.8 31.3 143.3 42.6 145.3 44.1 41B®:-1 50.2 160.2 52.8 -29- 0 9
JAN 2007 Figure 8: X-ray diffractogram of vardenafil HC13 H20O 9000 8000
7000 6000

" Figure 8: X-ray diffractogram of vardenafil HCI 3 H,0
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N 5000 4000 O 3000 2000 1000 2 6 10 14 18 22 26 30 34 38 2 Theta -30-
0 9 JAN 2007 Table 8: List of peaks in the X-ray diffractogram of(g JAN 2007
vardenafil HCI 3 H20 Peak [2 Theta] 5.1 2300 8.1 23.2 10.2 24.0 10.8 24.3
14.4 24.5 15.3 25.1 16.3 25.8 17.2 26.2 17.4 27.0

Table 8; List of peaks in the X-ray diffractogram of vardenafil HC1 3 H,O

Peak [2 Theta]

5.1 22.9
8.1 23.2
102 24.0
10.8 243
14.4 24.5
15.3 25.1
16.3 25.8
17.2 262
17.4 27.0
19.0 27.9
19.7 29.0
20.1 30.9
20.7 32.0
22.3 33.3




19.0 27.9 19. Ty@%084/086k0k 30.9 20.7 32.0 22.3 33.3 PORRR
PCT/ EP2003/ 007093 - 31- 09JAN2007 Clai ns 1., A net hod f\gé%rgg%ci ngy 963JAN 2007
f

medi canent s conpri si ng vardenafil hydrochT%*Tde trihydrate in solid form
characterized in that 5 a) vardenafil hydrochloride with any water content
is enployed for producing the nmedi cament, b) the verdenafil hydrochloride
is converted s@aimsntially into the 10 trihydrate format an internediate
processing stage or-in the final product. 2. The nmethod as clainmed in claim
1, characterized in that coated tablets are produced as nedi canent. 15 3.

The nmethod as ¢] ai "Bdmiethod! fat FBodhciigdmedicaheitacbmiptigiag VafdenBAll hydiechloride
i nt er medi at e processi ngI stage or the final product, or the coated tablet,
are trihydrate in solid form, characterized in that

a) vardenafil hydrochloride with any water content is employed for

producing the medicament,

b) the verdenafil hydrochloride is converted substantially into the
10 trihydrate form at an intermediate processing stage or in the final

product.

2. The method as claimed in claim 1, characterized in that coated tablets are
produced as medicament.
15
3. The method as claimed in claims 1 and 2, characterized in that the
intermediate processing stage or the final product, or the coated tablet, are
brought into contact with moistened gas until the trihydrate has substantially
formed.
20
4, The method as claimed in claim 3, characterized in that air is employed as

gas.

5. The method as claimed in claims 3 and 5, characterized in that the gas

25 employed has a relative humidity of from 35% to 100%.

6. A medicament obtainable by the method as claimed in at least one of claims 1

- to 5.

30 7. A coated tablet obtainable by the methd as claimed in claim 2 to S.



brought into contact with noistened gas until the tri hydrate has
substantially forned. 20 4. The nmethod as clainmed in claimS3, ch@rgpgg;\pmgped
inthat air is enployed as gas. 5. The nettod as clained in clains 3 and 5,
characterized in that the gas 25 enployed has a relative humdity of from
35% to 100% 6. A medi canent obtainable by the nethod as clained in at |east
one of clains § tO0ASnedOardent As GRAL&HH alerbf Qb Makl ? fhiviht ReatRhhshasr
claimed in claim2 to 5. -32- 0 9 JAN 20V 8. A nedicanment as clained in
either of clains 6 pieghylaxippef saxaak dysfineions. and/ or  prophyl axi s of sexual
dysfunctions. 9. A nedicanent as clainmed in either of clains 6 and 7 for the
treatment and/or 5 prophylaxis of erectile dysfunction. 10. The use of a
medi cament as gl ai MRAnédicBhdtE cRimé&d Al dBhePofflfings 6 And NgoRheRRARWOMPE: a
medi canment for the treatnent and/or prophylaxis of erectile dysfunction.

5 prophylaxis of erectile dysfunction.

10. The use of a medicament as claimed in either of claims 6 and 7 in the preparation of a

medicament for the treatment and/or prophylaxis of erectile dysfunction.





