WO 2009/ 081216PCT/ HU2008/ 000100 1 Fil mcoated tabl ets contai ni ng
drospi renone as active agent and a nmethod for the preparation thereof
Field of tWe2000%3t6 on The invention relates to drospi PERGNa008/000100
containing filmcoated tablet with i nproved resistance agai nst the
envi ronnment al influences, especially against atnospheric humdity.
The invention further relates to a neihod for the preparation
filmcoated tagblet ¢ wher eby appl yi ng the active t t
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apparatus wherein a solution or suspension of the active agent
sprayed éetebadnk ipBiher deverded in PR @3%%%0@@ﬁmdhﬁgir@)ﬁalrﬁwe§$ﬂm}so be
pressure, %ﬁl SPLBY %rw@l Rsthld \{I des controlled effect on the

di spersion ggree % |éU|gﬂng$?£ es. However, the small liquid 5
part2@les have a risk to dry in the air and to | eave the operating
zone wt ow before.t t.act

Another - 1 R pbipnponitirile SErbrdicns Bl Qbialisied NG AR pepes
appar at usre ukbé s tiff plesrascentithl iindusttenOre off tltehmshthm@emﬂtt yur@ht phaaulation
product an ncr tive a ent |oss. Note, that act

P onts, Beded: iy repssifgn B Fem it Mt GO E st R EDR VB R0 BP PR LS

appar at UghethidinQ i rdthﬁ%vnemﬁaﬁsaammg@me re@datild )éuzﬁ'érﬁ KingRSpdt nefdd atd
be seen the sprayin does not afford the possi |I|tg t 0. nake

prodét s thmltxrgzmtemaeg tige dujae the| dsying progeduseand Bie inhomogengoyehepd digtribution
contents GLr a

di sadvan'ﬁ%eéﬂpﬁl @%@gh %I?Qﬁalg{mﬁttﬂ olrﬁ%hgnl 1ﬁ?ng&pS§ ‘ggéH;m}[ Sn ?%%oe’?ntwo
appear s effeds ghe mfhlteryxeebe qualisp of ittsl rroduot adviesalyf oknothee n@ﬂﬂmﬂels pheothhidized
is spra t he agl ent the for of a suspengian: h i
i o casboppamaREbed SnRAERsgems RsiE5e sEh sheRiiR HhRhdBey HRUE Sy hE

procedure the wet mass must be transferred into a drying apparatus thereby increasing the risk

30 . of the hormone exposition significantly.



EP 1214076 di scloses a nethod for the preparation of drospirenone
conposi tions wherein due to the relatively high active agent content
of the cofYd3900PYAI8 3 ny/tabl et) the drospirenone is pPebEEZEH0G0K0
m croni zed formw thout using any kind of solvent. In this

t echnol ogi cal procedure the distributipn of the active agent in the
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airffow Further, the present invention relates to fil mcoated
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hot airflow 25 According,to t%ﬁ essence of . i rﬁ/enti on the above 4 Th
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25  coating procedure plays double roles: it decreases dusting of the product during packaging,
and facilitates oral administration of the tablets through the gullet.

Our aim was to provide film-coated tablets containing drospirenone active agent wherein the
composition and construction of the film-coated tablet according to the invention eliminates
30 disadvantages of the processes described in the technical literature. Further, our aim was to

provide a process for applying coat onto the surface of tablet cores. The process according to



power bed wi thout dispersing the drops, hereby the drops are not
scattered and whole their quantity fall onto the surface of the power
bed. Si nceWPR&YPEEHE are directed to fix point(s) on tRETENRPEHA018G
the fluid bed, the active agent | oss described in the technical
literature may be practically avoi ded.; Moreover, by suitable choose
of the volunme ratio of solution of the active 30 agent to the power
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cases, the average drop size is higher (0,15 WO
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t he di spgriRegdestAblibf bhe fhlealifgb! € by the spraying method. For
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granul at € 5%/ Crels o Tom (f aqueous sol ution of polyvinylpyrrolidone. The
granul es obtained are dried, regranul ated and | ubricated by addi ng

magnesi UEI st.earate and ailbl'_ets are pressed. Then the 20 tablets

obt ai ned—éﬁé’—&ﬂﬁiﬁ’-@&%@b—%ﬂﬁaﬂe the 8%y to the spraying nmethod, in case
of the process according to the invention the drospirenone active
agent obtained at the end of the procedure is in anprphous formin
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30Further, the present invention relates to filmcoated tablets
cont ai ni ng drospi renone active agent having inproved resistance

agai pst  AREor8RYith ABBRE of MveHRIICES abBREPRBGItRh iy dASFHdtHto felsufFad ofi thy

wherein coat is applied onto the tablet cores produced according to .
t he abovpower bed without dispersing the drops, hereby the drops are not scattered and whole their

quantity fall onto the surface of the power bed. Since the drops are directed to fix point(s) on
the surface of the fluid bed, the active agent loss described in the technical literature may be
practically avoided. Moreover, by suitable choose of the volume ratio of solution of the active
30 agent to the power bed and by suitable choose of the speed of air the wetted substance is
mixed properly and the system is wetted uniformly. In this manner a homogenous

distribution of the active agent is achieved. In all cases, the average drop size is higher (0,15



WO 2009/ 081216PCT/ 11U2008/ 000100 5 process. This coat provides

| nproved resi stance agai nst the environnmental influences, especially
agai nst nOVQEUESEY case of higher air hunmidity. The pFPEE&L3008/000100
according to the invention can be acconplished by using weak
hydrophobic 5 polynmers that coat the spurface of the cores uniformy.
Sui tabl e polynmers for the present invention include, but are not

limted t | i id, th l.i id . t h t .
cel 1 ut osEALEELHE SisFiRsi I Ra T dF Boryek YT RG CORITHEe Bt 191 e
vi nyl acgti@b@ copol yner, nmethyl cellul ose, polyvinyl acetate,

pol yvi nyl al cohol, polyvinyl pyrrolidone, polytetrafluorethylene,
pol yvi nyli dene chloride. Surprisingly, the coat according to the 10

i nvent i %r@fi’é%élﬁﬁ@ﬁ of kA HEREEah B bﬁahc\&'kr/né%e% P1aB EMunC hiimacBRRENPand

due to its high resistance agal nst , the followng in vitro
di ssdl ut ¢nyiropmettalle acepptabtpnselventeiss neddath 3098 ohe tdrespireninge isa gehstantially

rel eased. A il d 1.k Di qga 0 Wg %:
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The pr esswpbdrdingvierthé dnventsonibe selvphtas rthdndlnEdtendiis tHeymodtadiaoiltdgeovsrsgivent
exanpl es m@%ch are i%en t% illgﬁtéate the invention rather than to
linit thBoRdp@virpnmenialand safpty nolf PEVIEYS Ampunt s Dr ospi renone 3.0 ny
Et hynyl estradi ol 0.03 ng Lactose nonohydrate 48.67 ng Corn starch
15.0 mg Modified pregel atinized, starch 10.0 %g )
10 © The process according to the mvention is showed 1n the Figure 1. In the flow sheet of Figure
1 the procedure steps are showed. According to the first step in a suitable fluidization
equipment a solution of the active agent in ethanol is applied onto the components (corn
starch, lactose monohydrate and pregelatinized starch) of the inner phase. Accordingly, the
solution of drospirenone in ethanol is poured slowly onto the components of the inner phase
15  without using spray air thereby minimizing the active agent loss. Then the alcohol is stripped.
from the wet mass. After drying ethynylestradiol is added to the inner phase components pre-
treated with the solution of drospirenone then the mixture is homogenized and granulated by
adding an aqueous solution of polyvinylpyrrolidone. The granules obtained are dried,
regranulated and lubricated by adding magnesium stearate and tablets are pressed. Then the
20  tablets obtained are film-coated. Similarly to the spraying method, in case of the process
according to the invention the drospirenone active agent obtained at the end of the procedure

is in amorphous form in the tablets.

As it can be seen in Figure 2, during the procedure wherein a solution of the active agent in
25  ethanol is applied onto the components of the inner phase, uniform wetting and maintaining
wet can be maintained. In the fluid bed the homogenous distribution of the active agent is
ensured without using spray air. By omitting spay procedure the active agent loss occurring

due to the sticking of the active agent to the wall of the equipment can be minimized.

30  Further, the present invention relates to film-coated tablets containing drospirenone active
agent having improved resistance against the environmental influences, especially against air

humidity wherein coat is applied onto the tablet cores produced according to the above



PVP 2.5 ng Magnesium stearate 0.8 ng Fil mcoat (Methacrylic acid
copolynmer) 2.0 ng Total: 82.0 ng 20 The tablet cores prepared
accor di ng WO 20é813kiocedur e descri bed above are fil m coZE&HU2HG{00G1p{k
preparation of the filmcoat the following steps are carried out.
Under continuous high speed agitation §tirring det ergent (sodi um

| auryl sul phate) is dispersed in a part”of the purified water, WO
2009/ 081216PCT/ H1J2008/ 000100 6 and then the stearic acid and
conmponenPi8cefe TRYAEA! (RIOYIAR HPRIHTd resisiench ereaiiiife e ARYIToPEIFRAL Ueffw

di 0xi de) edpcigliPRalefoliAnLhe PR AfKimigfy he purified vater then

the two
Finally,

parts ‘of” di spersions obtained are n1xed and further stirred.
the coaling obtained is sprayed onto the surfaces of tablet

cores anflhéj E)ri'o%QSS a%cgéi%gqloethg :in\Jeg%negéne% %Cé%%lﬁgﬁeﬁ by using weak hydrophobic
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polymers that coat the surface of the cores uniformly. Suitable polymers for the present
invention include, but are not limited to, acrylic acid, methacrylic acid, methoxyeth_ylacrylate,
cellulose acetate, ethylene oxide and polyethylene oxide, ethylene vinyl acetate copolymer,
methyl cellulose, polyvinyl acetate, polyvinyl alcohol, polyvinyl pyrrolidone,
polytetrafluorethylene, polyvinylidene chloride. Surprisingly, the coat according to the
invention does not influence the in vivo biological effect, however, due to its high resistance
against humidity, the following in vitro dissolution profile is showed: less than 70% of the
active agent is released from the film-coated tablet within 30 seconds when tested at 37 °C

temperature in water, above pH=4,5 and stirring at 50 rpm.

The present invention is now explained in detail by the following examples, which are given

to illustrate the invention rather than to limit the scope.

Example 1:
Ingredients Amounts
Drospirenone 3.0mg
Ethynylestradiol 0.03 mg
Lactose monohydrate 48.67 mg
Corn starch 15.0 mg
Modified pregelatinized starch 10.0 mg
PVP 2.5mg
Magnesium stearate 0.8 mg
Film-coat (Methacrylic acid copolymer) 2.0 mg
Total: 82.0 mg

The tablet cores prepared according to the procedure described above are film-coated. For the
preparation of the film-coat the following steps are carried out. Under continuous high speed

agitation stirring detergent {(sodium laurylsulphate) is dispersed in a part of the purified water,



Dr ospi xenone 3.0 ng Et hynyl estradi ol 0.03 ng Lactose nonohydrate
48.67 ng Corn starch 15.0 ng Modified pregelatinized starch 10.0 ny
Pol yacryl iWOB#¥P4A8814m 2. 5 ng Magnesi um stearate 0.8 nyPFTHRE2EE4#0100
(Methacrylic acid copolymer) 2.0 ng Total: 82.0 ng The tablet cores
prepared according to the procedure described in Exanple 1 are
filmcoated. 10 For the preparation of the filmcoat the foll ow ng

steps are rried out. .Under continuous high eed agitation stirrjng
det or gontod BOUES FeRa A1 B BNELE)comeoLs i B e Topfe- o e i
puri f i edpigaiest (fitadriioE &g i dikiRrsol @R6 te Adr Yard BEtHRQUMRT wheNBeN Bt o ks
added to the mxture. In the sanme tinme pignent (titan dioxide) is

di sper seff §ippessionsobipined argymived gpd fusthepsfirer; Biaala e copfirmottiziped isprayed
parts Ofmﬁb%&%&E&Q@gfQQkﬁ&ﬂ&QmﬁﬁﬁeﬁiXed and further stirred. Finally,
'S

t he coating obtal ne
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Example 2:

| Ingredients Amounts
Drospirenone 3.0mg
Ethynylestradiol 0.03 mg
Lactose monohydrate 48.67 mg
Com starch 15.0 mg
Modified pregelatinized starch 10.0 mg
Polyacrylin potassium 2.5mg
Magnesium stearate 0.8 mg
Film-coat (Methacrylic acid copolymer) 2.0mg
Total: 82.0 mg

The tablet cores prepared according to the procedure described in Example 1 are film-coated.
10 For the preparation of the film-coat the following steps are carried out. Under continuous high
speed agitation stirring detergent (sodium laurylsulphate) is dispersed in a part of the purified
water, and then the stearic acid and polymer components are added to the mixture. In the
same time pigment (titan dioxide) is dispersed into the other part of the purified water then the
two parts of dispersions obtained are mixed and further stirred. Finally, the coating obtained is

15  sprayed onto the surfaces of the tablet cores and dried.

20



15sprayed onto the surfaces of the tablet cores and dried. 20 WO
2009/ 081216PCT/ HU2008/ 000100 7 Exanple 3. Ingredients Amounts

Dr ospi r enoh@ %2885 Et hynyl estradi ol 0.03 ng Lactose nBh&EY350L100
48. 67 ngy Potato starch 15.0 ng Modified pregelatinized starch 10.0 ngy
Pol yacrylin potassium 2.5 ng Magnesi um stearate

Example 3.

| Ingredients Amounts
Drospirenone 3.0mg
Ethynylestradiol : 0.03 mg
Lactose monohydrate 48.67 mg
Potato starch 15.0 mg
Modified pregelatinized starch 10.0 mg
Polyacrylin potassium 2.5mg
Magnesium stearate 0.8 mg
Film-coat (Methacrylic acid copolymer) 2.0 mg
Total: 82.0 mg

The tablet cores prepared according to the procedure described above are film-coated. For the
5  preparation of the film-coat the following steps are carried out. Under continuous high speed
agitation stirring detergent (sodium laurylsulphate) is dispersed in a part of the purified water,
and then the stearic acid and polymer components are added to the mixture. Pigment (titan
dioxide) is dispersed into the other part of the purified water then the two parts of dispersions
obtained are mixed and further stirred. Finally, the coating obtained is sprayed onto the

10 surfaces of the tablet cores and dried.



0.8 ng Filmcoat (Methacrylic acid copolynmer) 2.0 ng Total: 82.0 ng
The tabl et cores prepared according to the procedure described above
are filmcoated. For the 5 preparation of the filmcoat the follow ng
steps are carried out. Under continuo@s high speed agitation stirring
detergent (sodium |l auryl sul phate) is dispersed in a part of the
purified water, and then the stearic acid and pol yner conponents are
added to {laimisxture. Pignment (titan dioxide) is dispersed into the
other part of the purified water then the two parts of dispersions
obt ai ned are m xed and further stirred. Finally, the coating obtained
i s sprayed.onPmoddes 0s tiné goeparitioheof dietoatetbdalledsdried. C ains
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obt ﬁi ned ont 3:);11 coutih@ees _c:ltrhsef'ib'éﬁé%lllﬁ@@hé”sh@uf[ibw dbzi ng eq]tgi phrrent
broduct obt a bied Bfte Hhe sUitecephha uid Beting HigiGe wot materi al

product obtai
by a hot ai r féquipnaedt wikowt sesaghtpressueewhilereartadled with an

organi ¢ and/ 1,00k sQr S .l mformng
pol ymer. 2. ﬁﬁrﬁgﬁ%g@&%@%ﬂh{%@ s @%tf%g&e&i)h?@y filmformng
pol ymer is sengctheisphentimeleguas feamsina wej matedalbyc acid,
methacrylic aghgt aifflol arfd e 86Fas Bbeained drd MRe-caegégt e, ethylene
oxi de and pol bhgl ene ‘oxi de, et hyl ene vinyl. acetate copol yner,
net hyl cel | ul‘éﬁ AR ArgRNIR ANELL Qﬁg,eobl& W‘%ﬁ'ﬂn af 3&%@& pol yvi nyl
pyrrolidone, Y, # d polyvinylidene chloride. 3. A
process accor%ghg&te% f%r&@*%@&@m‘%{}he filmform ng polyner is
am no al kyl nethacryl ate copol yner E.
2. Aprocessaccordingtoclaim 1 whereinthe film-form-

ing polymer is selected from the group consisting of

acrylic acid, methacrylic acid, methoxyethylacrylate,

cellulose acetate, ethylene oxide and polyethylene

oxide, ethylene vinyl acetate copolymer, methyl cel-

lulose, polyvinyl acetate, polyvinyl alcohol, polyvinyl

pyrrolidone, polytetrafiuorethylene and polyvinyli-

dene chloride.

3. Aprocessaccoerdingtoclaim 2 whereinthe film-form-
ing polymer is amino alkyl methacrylate copolymer
E.



