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FI LM PREPARATI ON AND METHOD FOR PRODUCI NG SAME TECHNHCAL-FI ELD.. 5The
“present invention relates to a sildenafil free base-containing film

formulation for oral adm nistration and a nethod for-pr epmm’m mmﬁmm :
BACKGROUND ART Sildenafil is a representative t m‘(:nt
anong various comercially 10avail able agents for treating ereecfite

dysfunction, and it has been commercially available in the formof a tabl et

formul ati on containing sildenafil citrate. When having to use

t her apeut i ¢ SHgRBNAFHgFREFBASE-CQNTAINKNG H.Mi BRERARA THONAND SPSFHOB | i ty,
it is preferable to use filmf , j en called strips. However,
sildenafil citrate is comrerci f’ﬁ% P%ffggf(é%ﬁﬁf[%& 50 or 100 ny sil denafil
15 citrate-containing tablets, but due to a high single dose, it is not
feasible t E«f: l, at L afilmform Specifically, the total weight of
conmer ci aliy—gﬁvgﬁéﬁ—ﬁi | mfornmulations is nostly in the range of 30 to
100 ng,s5 and an dJotipySentiigiadios nélaed s asidengfilafrdd igRe-domeining filinf for@ulatiod 0
formulate in a filmformfor the follow ng reasons: First, in the

pr epar at i offT 87! administiation pRd amedrd fof presasge HIFSARE: of pol ymer or nore 20
must essentially be used to maintain the formof a film However, in order

to load a high amount of an effective ingredient inalimted filmsize,
t he armount BACKGROUNDLWARYer can only reduce. In the case the anopunt of

pol ymer is not sufiflchent . I . y I

properties (e. g%%%x}agl(ﬁgli ir%é}g%frr]l%%?gﬁg%%%%ﬁlgg?geﬁgtﬁﬂﬂ ?‘ﬁgv g%gc‘r?%!]ﬁ%%al%nt ain
a hi gh canoawailaldlé agarits foe treatigeieatihd dysfunation, lang itthae beemtvemamdrcialhy availalpedd i es
of an acti \{_gfil_grgrfdi elnt rruslt .be over.corr&d I—leever, if the amount of

addi tives 1§ fra5eta tablgiformylatiqn eoniaipiog sildepaiil firalgt  he i nherent properti es.
Furthernore, if VakendBaviNg tb ﬂ&éeﬁkﬁﬁéuticsa%ﬂis firsgediile diybfdhctidhs tin degRebsed or
suspended in the filmmaking solution, the | ayer separation of the

fi | m maki ngansBeiabilEY, ibls preferahlsrio Henblgefarmatwhich & oftrecalledisy®si ngr edi ent may
occur. Such a | £1Q0 RgToTarllaTel I L I C

30duri ng prepar %?%H&ggﬁeﬂéﬁlg?ﬁr% #B.Q%I ng so uﬂaggt?ll:E}?%%?gé’?tlgﬁn%%ﬁg‘%naghe

sol utilén f diracgatiainng @bldtsc bett duego artuglusiggla gogs, ade sefasitile to formulate in a
norease (B TbosPEYoH a o MG SRS PUFSTE S SR i

t he prepar abkthninothe aarfgel 0N 3000t HIONMpPOardl £ £40i0€ SHediEntSIoaREHIEEE hadh d04€ is

ingredient in a high anount. However, an excessive viscosity may adversely
af fect t hedifhentde famulats ma filmfogmdpr the felfowangreasamst i I'm  Accordingly, hi gh

viscosity may be; i I I QR
irdt, H ARG rddn (08 & TmObrmy2Qsh, RFRAY GHboRt ofﬁyogqmﬁgvggé%l o

Techni cal Problem The présent invention is designed to solv

of the&Qr i mustassentialiybelded e maintaie the foims ofia fillhj eBowevert ineorgeras doad aimglent i on
to provide i [ X [I.Si sildenafil,. or a rmaceut i cal |
accept abl earg%ﬁt Oflﬁrgf’fg)#wf llil)néa{g ‘.rbtﬁ‘?%?r%ﬂ??? fgﬁ'ﬁ ea%/hien"l(fq’[1 Oém{)%?s@ﬁngggfyg}%c I|¥ze
sui t abl e forly adiceri Jhniat casntheanwaint ofgsolgnads hatrsdifidigt,ahslfsmpe film inay not

properties, and a nethod for preparing the filmor strip. 15Techni cal

Sol uti on have thej ‘?eﬁ" Rfepeties @é’c’(fﬁﬁlq@& Wﬁ&“ﬂﬁfg@f L‘H?dﬁ‘f‘%e present invention,
in accordance wiskborN&o %_@ﬂﬁfﬁta%%ﬂ hgoBhtese vk THEREANin & MAKE ths iRt ded a
met hod for preparing a sildenafil free base-containing film conprising

dryi ng%a pploperties efdinactivhingredignt alstbesivergemas | Howvees, i theeampinpef additivee
 ngred’ entisl yfbaReh SE iRt b AbAIeYinhBln PriSatide Drur AR, SPAELAlE! | Y
avail abl e sildenafil citrate I's not sultabt r preparing a’film

f or mul at i omgiediennis not didscdyeerigit ust dispasgipesaspendddaaahsfin-inakig sdiusismlthe i n
wat er and al so exhi.bit & bié_gter taste i.n the nouth. Accaordi ngliy t he
present i n&Ht SPAHIY & dha SAIPaing SObEgR 5 gha nRBOMSERIBRtIO8; 9falR AtV e

sui tabl e i fhgfedient Maly Qcom. alSue adagkrfepaithidiat néh-Borth6@RBhiidbn Mageaifps@ut S
practically insoluble in water, thereby acconplishing the desired object of
t he 259t esilmn& pisranationrpf the filrasepaking solyitpny Hanspontaionta the selRtiomEkicagfinghe

si |l denafi | RASR S be used in a filmfornulation.

Al so, the ?)rﬁaés%gtrllt“’ [ nv(gwp%?iucﬁ%as%g found that when the sildenafil free base

i s suspended (dispersed) without the substantial dissolution thereof in a
pol ymer solution to forma film the fordned fil mcan stitl— have the desired
properties even though the sildenafil 30free base is used i i nt .
In the present invention, the term"suspended w thout the sgﬁmlmmmmmm“r

di ssolution” neans that the sildenafil free base is dissol I'n_an anount
of 15 wt% or less, preferably 10 w% nore preferably 7w %-stif¥ore —
preferably 4 wt% nost preferably 2 w% based on the total weight thereof.
In the filmformulati on according to the present invention, the sildenafil
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30ununi formdistribution. Mre specifically, when a sildenafil free base
having a particle size distribution, wherein D90 is nore than 150 pmis
"used in a filmpreparation having a | ow viscosity, particles are visually
observed in the filmprepared, and the sildenafil free base is precipitated
in the filmpreparation having a viscosity of 4,000 to 8 000 cp within one
day, thereby exhibiting poor physical stability. 5In order to overcone this
problem i.e., to naintain the suspension stability of the sildenafil free
base during the preparation process, it is necessary to increase the
viscosity of a fThird, pnegmeaitl taomgerebset the MECdSﬁMOﬁWISCDiqu!IT mtﬂuepmsmy"ordiouumo
First, the e of a ation.havin h Vi SCO ause an
ununi f orm & ﬂlﬂéhed%rﬁgﬂr?tip%l ﬁpataﬂgl CPuqinIRg 2 t‘%é’?’éf) r?%@?}gﬁé %@df‘éf& NG ¢ he
ununi f or m dengh ddiontei Gk dver i dxorisRRtviRbsiBanky ﬁddel’@el&néi’fect th%Qh&@@ﬂﬁhcs' tis
difficult to carry qut a degaSS| ng _process which is considered as being

essent i al #Rd ARAithPERLFisd TR oficeprdingly, highivisposiphway, b ad#”‘&??"&dﬂﬂ?%rﬂfl

sol ventgis b&?ﬁoﬁ@&‘io}{ required to overcone the problemdue to the high
viscosity of the filmpreparation, however, it nmay reduce the dispersion
stability of the sildenafil free base, and may rai se a coating thickness
due to an ISR nmount of solvents, thereby deteriorating the 15
physi cal Sm the film preparation during a drying procedure after
coating. Al so, thehhioaResidemof the coating thi ckness may cause poor drying

results which refers to the ener ti.on of cracks wrink]l es on the f|Im
pr epar ed. RS Pieprt d’&Y?PE%‘P ¥ desigiadetossqlyfe PrlO blems ot PTigsarh and
partici@ sigfefdicSkié BH bRt bh thpeBerfPifvenior t(pmcmidel @%ﬁm &J‘&nﬁ@o&ﬂlﬁh‘sin%y of
the sildenafil free base may rapidly increase, which may it
difficult sddemefi eva rhpmnaspyticelly 8fceprrblgpadis thgteof médpgb@mounta@nd ba\byg way of
di spersi on

Al so, the t@é@%ﬁs?%{ﬁ%gﬁu g?tﬂé’ f%p%dﬁﬁrh%%gi% 48 &,&;s gao %ﬁe SI na?r%‘aﬁﬁ ee
base may becapesicsapd @ciath@bioepreparing the Fitm bheripet hod of the present
invention, it is preferred that a solvent used in the polyner solution
conprises water in an anount of 90 wt%or nore, preferably 95 wt%or 25
nore, 1ore preferabhigal3Bludodo or nore thereof so that the sildenafil free
base is prevented from bei ng di ssol ved. More preferably, the present
i nvention provi d]§s°r‘éerﬁ%ﬁ?f‘8§1pilél? therabiest Phe RTESERIBYFAFIPT. 1D AEOTEHISE WABIAN&| ni ng
film compriging @k %P&Er?t'ﬁg:nﬁoﬁ'thg‘ca'@fafclvufeﬁ%emptﬂ&f fdr[};r@pa?xﬁl%%télﬂgnmtf@ened
by dissolving a polyner and a plasticizer in a so rising 90 wt % or
nmore 300f \haseegontaamul finy,icomprisiag sinying & eolymer faptiomindwhiel afsilfienafit free base

sildenafil fre se _havin alr, LSstribution in which D10 is 5
pm or nore andgﬁggmggec@%ltlsgdl%r pslegisu%s téqllglnﬁgdltq’sf% %& ynmer is used in an
amount2of 20 to He ml%xertllany Rl éiBblecsirehafil cittde s hét satabloToMprepdrirg 4 Gilrd0
w% and the sil dena f e base is used in an anpunt of 40 to 60 wt %
based on t AYMYA t‘éff‘%\xe Yaht ‘ﬁ?Peﬁ‘n%P of fuspensionRecayse ftfanshissekvadn wates 3nd glse i t

is preferr %sambﬁatbl&elaeas&qhmeelhoﬁtﬁedAEafrdﬁlgrymhreq)r&eﬁﬂ ih{Bntots A% d¥dvrRSbty Of
15 cp or less (preferably 1 to cp) when neasured in an aqueous sol ution

cont ai ni ng dgvelpma oew forem pﬁ)ﬂlgﬂﬁmﬁl S\m@rhc i@ film m&tyn@hd tfmmdﬁbatyam}denaﬁl
satisfies ?1%82» %hl ?%ﬁcall&h? O?anl%(::) gl:]@% 8 th?%ba; %@0 P noat[l]ne l&% a3 obée\ét of the

per f or med, rme e esi pr op erties
rapi dl 35 di prastreginedntidn, and bxhibitsuhd taskx anphee mooth, tniekingothensitdetfili fing: Base

vi scosity of. es ul lulan, | ow viscosity 10hydroxypr opyl
cel | ul ose, S‘I"Eﬂjf&?evtpgéblé‘?dt‘ ?ﬂmr BW'g? | met hyl cellul ose, etc. In the
present inventi okyso) ﬂleoﬁrg&'ht i chRfd $aSE f&hﬁ flat Mk NROTsiliB@uAl | £rdB pReSHE! |

anount of a po aving a viscosity of cp or nore (preferably 50 to
10, 000 ¢ p) sméw}le#é%mr&f@) mrthgpt taq @@bﬁs@t@bﬂwl@mndbm@ﬁ ift anepl ymo Selwsfont the

pol ymer %Hﬁff E(P ﬁf ﬁ.llf g @eoaeglr%ﬁ%b&ﬂgge\%g lt%(ﬂ%il tlbeaé’l 1d3Sh A
V|sc05|ty o s 15 case, e polyner a Vviscosity

of 50 &P oﬁenbmexs&wdaedhghaamumnount of 20 wt % or | ess, preferably 10 wt %
or less, nore pq ¢ r abl wt % or, | ess,. nost refera§§ | ess,,
based on the total %\Bﬁeﬁ%’f "B’Fmt‘%tkfei R afYsRFde W’Hﬁm asH%tggxa ‘Sf‘ﬂ‘é“oﬁ‘ol ymer
having a viscosity of 50 cp or nore include xanthan gum propyl ene gl ycol

al gi nate, sodium al gi nate, al ginic acid,2 hydroxypropyl nethyl cellul ose,

hydr oxypr opyl cellul ose, guar gum 20sodi um car boxynet hyl cellul ose, etc.
The polyner for formng the filmwhich nay be used in the present invention
i ncl ude pul I ul an, hydroxypropyl cellul ose, hydroxypropyl net hyl cellul ose,
xant han gum sodi um al gi nate, propyl ene glycol alginate, povidone,

pol oxanmer, polyvinyl alcohol, alginic acid, caraginane, polyethyl ene oxide,
carboner calciun1carboxynethyl cellulose 25 sodi um car boxynet hyl
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15i nvention to persons having ordinary skill in the art. <Measurenent of
Particle Size and Characteristic Change Depending on the rpm Variation of
' Honogeni zer> A preparative experinentation was conducted to anal yze the
particle size of a 20 sildenafil free base and the characteristics thereof
in several filmpreparations depending on the rpmconditions (3,000 or
5,000 rpm of a honogeni zer (AG honom xer) and honogeni zation tinmes (0, 10
and 30 mnutes), the film preparations having the sanme conpositions as the
Exanpl es shown in Tabl e 6. First, the raw materials of a
si | denaf i | nisanethshthe shiddnefibfrbmbasg éndizsl vednin\ae rmodbinefalSuw 6 of s, tphefeiably

article sige 4sing Mstersizer, 2000 (Ml vern) by a wet nethod, and the
Pesul ts thelrae%tfaa?’gres?%ffﬁrb?yn f?act{I’z’eStlgl. &?Wep?geﬁ%’%ﬁo‘@%ﬁ?@smggfa@b'egt%d‘:t hr ee
ti mes. Tabbasell onahénokadtvieipht BERofp. M D90 (urn) | (Exanple 1) 13.34 283.16 2

Example 2) 13.77 279.83 3 (Exanple 3) 13.33 282,22 Particle size
\(/ar i g}[) i on resul t18 th¢ ?‘EP f ORjaseariizs tathe wRsRhinyventipapthe sddempfip free pase

26174 3000 By th hEp AN LAY R i ThaioBc i A po Bt [Lfor

vi sual | y ofie@ryed filn rFraok 8us, gt 99 exptab tiparthd doresdwiine exhibitslthy detisdr ved

5000 r Pm- 18r5§eﬂi‘§s &Ven though the film comprises a high amount of the sildenafil free base, but the
present invention is not limited thereto.

In the present invention, the film may be called a strip, orally dissolving film or

10  orally disintegrating film, and refers to a formulation administered by attaching and
melting the film on top and below the tongue, oral mucosa and in the mouth. The film
formulation according to the present invention has an advantage in that it can be
administered without water.

Preferably, the sildenafil free base used in the method of the present invention has

15 a particle size distribution in which a particle diameter (D10) corresponding to 10% of the
distribution is 10 pm or more and a particle diameter (D90) corresponding to 90% of the
distribution is 150 um or less. More preferably, the sildenafil free base has a particle size
distribution in which D10 is 8 um or more and D90 is 100 pm or less, still more preferably
a particle size distribution in which D10 is 5 pm or more and D90 is 80 um or less.

20 In the method of the present invention, the sildenafil free base having a uniform
particle size distribution is only used to be stably dispersed and suspended in a film
preparation, from which physical stability can be obtained in a film preparation using a low
viscosity polymer, thereby improving the processibility of the film. Also, the use of the
sildenafil free base having such a particle size distribution in the preparation of the film

25 can provide good characteristics and properties to the film prepared.

For example, if the sildenafil free base used has a particle size distribution
exceeding the above-mentioned range, the particles of the sildenafil free base are observed
in the film prepared and the film has a rough surface. Also, such a sildenafil free base can
easily precipitate during the preparation process, which increases the likelihood of

30  ununiform distribution.

More specifically, when a sildenafil free base having a particle size distribution,
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8.59 85.99 Particles were scarcely observed visually 30 mnutes (Exanple
5) 8.06 67.80 No particle was observed visually 5 Meanwhi e, in the
"case that propylene glycol alginate was further added and honpgeni zati on
was carried out under the sane conditions as Exanple 4, D10 and D90 in
particle size distribution were 10.83 [tmand 116.34 litn, respectively
(Exanmpl e 6). 10 <Measurenent of Particle Size Change Depending on
Honogeni zati on Ti nes> The particle size changes of a sildenafil free
base dependi ng on honpgeni zation tinmes were neasured under the condition of
a | arger sodiesin R0 it mprptien HosueXpesédriang it @repatdiion anng enlokaliseRitwas

I ed t using a ho eni zer (IKA) at 5,000 rpmw th _increasin )
hormogeni 2aPPBRIST T, VATHLY <SOSR the, Blen kRaredorind e rigdrvani free base is

15pr epar at ipfifpitd&e@dn itk fiREpa %o LRsORAY bPE06 f@g,@@@ﬁ@' hin QRS qdy,_the
Exgones sﬁomgnin T%SFE 6.p e neasuréhen? rgéhlt% %re sho Pn_?ﬁ%lg§3.
Tabl e 3 Coffrelys&ibiting reerphwsicabahilivti e size (pn) DI 0 D90 Initial 13.48

I ST NIRRT
9) 30 ni nutsedensfill Hee7Bas2 Yurit® theipmeriaemion process, it is necessary to increase the viscosity
of a film preparation, but the following problems may occur. First, the use of a film
preparation having a high viscosity may cause an ununiform coating density in the coating
thereof, thereby resulting in the ununiform density (we'ight) and content of each film unit.
10  Second, it is difficult to carry out a degassing process which is considered as being
essential in the preparation of a film.  Third, the use of an additional solvent is inevitably
required to overcome the problem due to the high viscosity of the film preparation,
however, it may reduce the dispersion stability of the sildenafil free base, and may raise a
coating thickness due to an increased amount of solvents, thereby deteriorating the
15  physical stability of the film preparation during a drying procedure after coating. Also,
the increase of the coating thickness may cause poor drying results which refers to the
generation of cracks or wrinkles on the film prepared.

On the contrary, if the sildenafil free base has a particle size distribution in which
D10 is 5 um or less, the solubility of the sildenafil free base may rapidly increase, which

20 may make it difficult to achieve the object of the present invention, that is by way of
dispersion or suspension, and the éildenaﬁl free base may agglomerate. Also, the
absorption patterns (€.g., Cmax, Tmax) f the sildenafil free base may become unpredictable.

In the method of the present invention, it is preferred that a solvent used in the
polymer solution comprises water in an amount of 90 wt% or more, preferably 95 wt% or

25  more, more preferably 98 wt% or more thereof so that the sildenafil free base is prevented
from being dissolved.

More preferably, the present invention provides a method for preparing a sildenafil
free base-containing film, comprising dispersing a sildenafil free base in a solution
obtained by dissolving a polymer and a plasticizer in a solvent comprising 90 wt% or more

30 of water, and drying the solution to form a dried film, the sildenafil free base having a

particle size distribution in which D10 is 5 pm or more and D90 is 80 pm or less, wherein
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' 7.96 74.23 90 mnutes 7.31 69.60 120 mnutes 7.55 68.14 Scale up - 3
(Exanpl e 10) 30 minutes 8.83 83.30 60 mnutes 8.35 76.49 90 mnutes 8.09
" 72.80 1120 mnutesl7.991 71.69 <Preparation of Film Having M nim zed
Particle Size> In order to prepare filnms containing sildenafil free
base particles having a smaller size, the filmpreparation having the sane
conpositions as the Exanple 8 shown in Table 6 5were subject to
honogeni zation using a hormogeni zer (MA) at 10,000 rpmfor 1 hour. The
measurenent results are shown in Table 4. Table 4 Conditions Particle
Si ze(un) Cherpabingriis tsedsn aDaMoBEO DO Go 41 01tBOMe PRMIALLr T el @ ar FExQuHRbe411)
2.18 18. 79t05&) \%’g"/o,Nz(ljndptﬁg t31Jl elngﬁl\l}@riese b(?felts)e':S ?Sru\gg insglngr;[lgu%?g 4% teon6t0 \Tv‘é"/lo,ngasgioonnghgm ©s
total weight of the dried film.

In the present invention, it is preferred that the polymer used for forming a film

5 has a viscosity of 15 cp or less (preferably 1 to 15 cp) when measured in an aqueous
solution containing 2 wt% of the polymer. When the viscosity of the polymer satisfies
such a range, the preparation of the film can be easily performed, and the formed film can
have the desired properties and can be rapidly disintegrated in the mouth. Examples of
the polymer having a viscosity of 15 cp or less include pullulan, low viscosity

10  hydroxypropyl cellulose, low viscosity hydroxypropylmethyl cellulose, etc.

In the present invention, in order to increase the strength of the film, a small
amount of a polymer having a viscosity of 50 cp or more (preferably 50 to 10,000 cp)
when measured in an aqueous solution containing 2 wt% of the polymer may be used
together with the above-mentioned polymer having a viscosity of 15 cp or less. In this

15  case, the polymer having a viscosity of 50 cp or more is used in an amount of 20 wt% or
less, preferably 10 wt% or less, more preferably 5 wt% or less, most preferably 3 wt% or
less, based on the total weight of the film after drying. Examples of the polymer having a
viscosity of 50 cp or more include xanthan gum, pfopylene glycol alginate, sodium
alginate, alginic acid, hydroxypropylmethyl cellulose, hydroxypropy! cellulose, guar gum,
20  sodium carboxymethyl cellulose, etc.

The polymer for forming the film which may be used in the present invention
include pullulan, hydroxypropyl cellulose, hydroxypropylmethyl cellulose, xanthan gum,
sodium alginate, propylene glycol alginate, povidone, poloxamer, polyvinyl alcohol,
alginic acid, caraginane, polyethylene oxide, carbomer, calcium carboxymethyl cellulose,

25  sodium carboxymethyl cellulose, gelatin, hydroxyethyl cellulose and a mixture thereof.
Among these, pullulan is preferred, and a mixture of pullulan, propylene glycol alginate
and xanthan gum is most preferred, in terms of the compatibility with the sildenafil free
base used as an active ingredient.

Considering the viscosity and content of the polymer used and the object of the

30  present invention, it is preferred that the film preparation has a viscosity of 4,000 to 8,000
cp, more preferably 5,000 to 8,000 cp, most preferably 5,000 to 6,000 cp.
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(Exanmple 12) 1.36 5.39 25.70 No particle was observed. Sem transparent film
Transparency increase as conpared to Exanple 11 10As shown in Table 4,
“after honogeni zation at 10,000 rpmfor 30 and 60 m nutes, the numeri cal
val ues of D10/ D90 were 2.18/50.41 and 1.36/25. 70, respectively, which have
significantly decreased as conpared to particle sizes obtained after
honogeni zation at 5,000 rpm Also, as the particle size decreased, the
transparency of the finished filmincreased. 15 <Evaluation for Property
Stability of FilmPreparation by Particle Size> In order to observe
V\ﬂet he][ the fi | Thepplegiizt compriged év tteulliny proparatioreof hhamsasdltliawtioma}?arbat ion
t hereof or _not, and eval uate the charact rist CS, 0 repared, each
sanpl e waglXesRBnsqrpisch PRyetiyjsar shwol %rﬁaﬁf’%gvﬁﬁ}erm éeyfcgqaet ﬂ‘g F‘I"?ﬂlre
preparati Qhsesf0 prepare a film 20and each unit weight thereof was
measured. The results thereof are shown in Table 5. Table 5 El apsed Tine
Properti es SanpPesferaidy.gthe fHin frsprapasion geft ﬁ)@eWeWbéPVqﬁﬁP’t‘ JRitidas qﬂﬁj“’tses a

Exanpl Eﬁ?@ I
Characferi’stics t(qui]d?rr) Parl%c%Sl ?%Peq%%g%}egggon t : éﬁ%g?g%ﬁ]oﬁgy?l Im
No parti clserfaasntomsion eispersinghegsitir thac ebeokffedieveli Iaﬁhied thprieby Vigpighstablyper

99.8 1y 10d9spers§¥% t?le sildehafil free base between the polymer chain as compared to a simply

suspended dispersion solution and ensuring the physical stability of the active ingredient in
the film preparation. That is, the surfactant and/or dispersing agent may be used to
10  reduce layer separation and agglomeration between active ingredient particles which are
hydrophobic. Each of the surfactant and/or the dispersing agent is preferably used in an
amount of 0.1 to 2 wi% based on the total weight of the film prebaration.
Examples of the surfactant and/or dispersing agent which may be used in the
present invention include polysorbates, polyoxyethylene alkyl ethers, polyoxyethylene
15  castor oil, polyoxyethylene stearate, docusate sodium, sodium lauryl sulfate, sorbitan esters
and a mixture thereof. Among these, polysorbate 80 is most preferred in terms of the
object of the present invention, in particular, the interaction with other components used.
In the film preparation, the solvent is used in an amount of 0.7 to 4 parts by weight,
preferably 1.3 to 3.3 parts by weight based on 1 part by weight of the components of the
20 film remained after drying, considering various aspects including the thickness of the film
according to the coating of the film preparation, drying speed, and the viscosity of the film
preparation.
Further, the present invention provides a sildenafil free base-containing film,
comprising a sildenafil free base uniformly dispersed in a film comprising pullulan as a
25  polymer, the sildenafil free base having a particle size distribution in which a particle
diameter (D10) corresponding to 10% of the distribution is 8 pm or more and a particle
diameter (D90) corresponding to 90% of the distribution is 100 pum or less.
Preferably, the sildenafil free base-containing film comprises glycerine as a
plasticizer. More preferably, the film further comprises a surfactant (preferably
30 polysorbate 80) and/or a dispersing agent (preferably, docusate sodium).

The sildenafil free base-containing film according to the present invention has a
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Lower 100.1 ng 100.4 ng 3 Days Layer Separation No No - Characteristics
(Film) Particles were observed on the surface of the filmNo particle was
" observed on the surface of the film Unit Weight Upper 97.1 ng 101.4 ny
6.5 ny Lower 103.6 ng 101.2 ng 7 Days Layer Separation No No -
Characteristics (Filnm Particles were observed on the surface of the film
No particle was observed on the surface of the film

thickness of 40 to 200 um, preferably 60 to 150 um, more preferably 80 to 120 pm..

Advantageous Effects

In accordance with the present invention, provided is a method for preparing a film

5  comprising a high amount of a sildenafil free base uniformly dispersed therein and having
a suitable thickness and size, as well as flexibility providing good handling stability and
being not prone to breaking. The present invention also provides a sildenafil free base-

containing film prepared from the method.

10 BESTMODE
Hereinafter, various preferred examples of the present invention will be described
in detail for better understanding. However, the examples of the present invention may
be modified in various ways, and they should not be interpreted as limiting the scope of the
invention. The examples of the present invention are just for better understanding of the

15  invention to persons having ordinary skill in the art.

<Measurement of Particle Size and Characteristic Change Depending on the rpm Variation
of Homogenizer>
A preparative experimentation was conducted to analyze the particle size of a
20 sildenafil free base and the characteristics thereof in several film preparations depending
on the rpm conditions (3,000 or 5,000 rpm) of a homogenizer (AGI homomixer) and
homogenization times (0, 10 and 30 minutes), the film preparations having the same
compositions as the Examples shown in Table 6.
First, the raw materials of a sildenafil free base before homogenization were
25  measured for their particle size using Mastersizer 2000 (Malvern) by a wet method, and the

results thereof are shown in Table 1. The same procedure was repeated three times.

Table 1
Formulation D10 (um) D90 (um)
I (Example 1) 13.34 283.16
2 (Example 2) 13.77 279.83
3 (Example 3) 13.33 282.22




Unit Weight Upper 93.3 ng 101.9 ng 13.5 ma -. Lower 106.8 ng I, 102.2 ny
In Table 5, the characteristics refer to those of the filmprepared, and
"the'unit weight refers to a weight (ng) per unit area (9.99 cnR) of the
filmprepared. 5The filmpreparation of Exanple 4 in which the particle
sizes of D10 and D90 were 10.23 pm and 115.56 pm respectively, exhibited
poor stability including | ayer separation as tinme passed. For this reason,
the ratio of the |lower part relative to the upper part in the film
preparation increased, thereby leading to an increase in unit weight after
drying. 10<Preparation of Sildenafil Free Base-Containing Film Fornulation>

Filmformulatigns. were prepared according to the nethod. nposi tions
shown in Tabl e HETtsle §igH Yagighon results Eﬁ%zgf’rﬁgﬁeguzf OhAG S&%V:vn ag%(}é icizer, an

additive, a sweeting agent, a surfactant and a di spersing agent were added
to purified water, followed by dissolving or dispersing by 15 stirring, to
which a sildenafil free base was adde&§ablien, honogeni zati on was carried
out using a gyujeieinracy (Uit"%a&i&iééifé’tmi)‘ 2%, TRA) athati&ieHiiE Tpm 1 or |30 and
60 m nutes, fespectively. Ttemrgpo, Ja g8y yer was added and again
honogeni zed gsSTTg 1IiG Sane [NOTAMEEN| Z6g1 40 [obt ai n a pol yner sol utioni having
the sil denaf [T _TTeeoRaaes di|SPersed| t herssl N.PardiclestWte vaadily niervedol ut 1 or], a
flavor was afd®i anekafpixed |by stirfing. Then, the resulting film
preparation " Jubjoediui 0 |[degassi_hg lorrder Pgrigesneregisuaddlp oi@ervedogl ed tlo room
tenperature, |apg [t h@mineat dd 339a PE 8599 m|iPartigessysictsepiiely obsvedvpually [ The
coating was (ijed al0 8Os tlo d¥bai n £H789 | delearfitle Visgbsenghdudynt ai nijng film
formul ati on. [Exanpl®amples)7 | 8 9 and 10: A plasticizer—an-additivd, a

sweeti g agent, a surfactant 5 and a dispersing agent were added to
purified water, | L3S Hay i 1508 FbiRfte D¥asS Firfet R@ded @ndvhi ch
a sildenafil fr%%%\\é@\g?\?\nag%ag%%dm%ﬁg%@g%g_e_ni z%:ti on was carried out

usi ng a hohugesehizetion(Whst qagrigdurut arder-tRS sanpdoundisions apBrempendts B0 30d BPGiR es.

Ther et o, | ymer ) dded [ i zed usi th
nomogent 2P Bt AFREAHLNROR SR DEN b e Ry e Ll AEHAM O ce base

di spersed therein. Then, the sanme 10 procedure of Exanple 11 was repeated
to obtain a sildenafil free base-containing filmforpulation.

Exanplles 4<Misasuszment pf Bastigle Size/Chapge Repfndingon Hoeraogsaizpiep Hsst, a
surfactant and , d 3paf S| A0 AGRNtGMPLRICASKIEd PhsP Yebddhth YR hSogdhtlalioed by
di ssol ving or di'spersing by strrring, to which a sildenafil free base was
added. Thetimehonagenezatrédonndeas tbar corgiticmutof 4 5laggsrngeade hbamgbai pENVIOEY t r a

turrax T-25, 1KA) at 3,000 rpmfor .10 m nutes. Thereto, - added
and agai n W&?BB‘@%W‘Z%‘H Jgﬁeﬂ?fnﬁ Al NERoEeH z%u} ‘fsbn"o%thé)?lr?%g&%%?@neﬁ a

sol uti on hapoMeprh RethShdreBnaliomdeeticatiastmeli SPersildendfih éee base-cbhaining fikn sane
procedure of Exanple 11 was repeated to obtain a sildepafil fre

base- clont aPiep#igtions| ysed on (e JomesenizaioRalgd) be SpmeCompPSHIONS, af)lté"s %i"E‘FlEl(SF , an
additive, &NERHLHEEAITHE meiihbAGLANt aRodn i 2RAE S NO agent were added
to purified water, followed by dissolving or dispersing by stirring, to
which a sildenafil free base was addedabBubsequently, the resultant was

n

stirred for a certaij L= EALS = o — ol | owed by
stirring again. Thern, the sane pr ocedure o Exgppter 11 pogs Tepeated to
obtain a sildenafil Hree—basepsaptarmng 25 T{7gf ooz FpT| Tabl e 6
I ngredi ents Exanpl e (U8 ™07 58 atmtes 4?%108_645 O T0glghT1T2] 1310 (urn) 090
(urn) 13.34 283.16 13-(Hm?p%e%-)8 60 minutes 834 78.21
90 minutes 8.15 75.89
. 120 minutes 7.99 71.17
Scaleup - 2 30 minutes 8.19 79.21
(Example 9) 60 minutes 7.96 74.23
90 minutes 7.31 69.60
120 minutes 7.55 68.14
Scaleup - 3 30 minutes 8.83 83.30
(Example 10) 60 minutes 8.35 76.49
90 minutes 8.09 72.80




13.33 282.22 10.231 115.56 9.06 67.80 10.83 116.34 10.74 69.99 7.99 71.17
7.55 68.14 7.98 71.69 2.18 50.41 1.36 25.70 APl Sildenafil23.54 15.79' 21.93
©23.15 23.26 24.39 15.48 14.94 15.0115.15 15.01 15.15 Pol yner Pullul anl7.06
3.305.26 6.486.05 6.34 9.29 9.34 9 319.25 9.31 9.25 Propyl ene glycol -
alginate 1.26 0.88 - -

| | 120 minutes | 7.99 [ 7169 |

<Preparation of Film Having Minimized Particle Size>
In order to prepare films containing sildenafil free base particles having a smaller
size, the film preparation having the same compositions as the Example 8 shown in Table 6
5  were subject to homogenization using a homogenizer (IKA) at 10,000 rpm for 1 hour.

The measurement results are shown in Table 4.

Table 4

Conditions Particle Size(um) Characteristics
D10 D50 D90
10,000 | 30 minutes | 2.18 18.79 | 50.41 | No particle was observed. Semitransparent film
rpm  |(Example 11)
60 minutes 1.36 5.39 25.70 | No particle was observed. ~Semitransparent film
(Example 12) Transparency increase as compared to Example 11

10 As shown in Table 4, after homogenization at 10,000 rpm for 30 and 60 minutes,
the numerical values of D10/D90 were 2.18/50.41 and 1.36/25.70, respectively, which
have significantly decreased as compared to particle sizes obtained after homogenization at
5,000 rpm. Also, as the particle size decreased, the transparency of the finished film
increased.

15
<Evaluation for Property Stability of Film Preparation by Particle Size>

In order to observe whether the film preparations previously obtained caused layer
separation thereof or not, and evaluate the characteristics of the film prepared, each sample
was taken from the upper part and the lower part of the film preparations to prepare a film,

20  and each unit weight thereof was measured. The results thereof are shown in Table 5.



0.49 0.62 0.66 0.68 0.69 0.68 0.69 Xant han gum 0. 04 0.080.07 0.07 0.05"
0.04 0.06 0.06 0.020.01 0.02 0.01 Plasticizer Aycerinl1.88 1.262.19 1.38
"0.47 3.42 2.79 3.88 3.10 2.01 3.10 2.01 Sorbltol 1.13 1.26 1.79 0.93 0.47

- - -10.98 - 0.98 I- Polyethylene glycol - 0.63 1.32 -
Table 5
Elapsed Properties Samples Weight Difference Between
Time : Upper Part/Lower Part
Example 4 Example 10 Example4 | Example 10
Layer Separation No No
Particles were No particle was ) }
1D Characteristics (Film) observed on the observed on the
ay surface of the film | surface of the film
. . Upper 99.8 mg 100.9 mg - o
Unit Weight Tower 100.1 mg 100.4 mg 0.3 mg
Layer Separation No No
' Particles were No particle was ) )
3 Davs Characteristics (Film) observed on the observed on the
Y surface of the film | surface of the film
. . Upper 97.1 mg 101.4 mg
Unit Weight Lower 103.6 mg 101.2 mg 6.5 mg
Layer Separation No No
Particles were No particle was ) )
7 Davs Characteristics (Film) observed on the observed on the
i surface of the film | surface of the film
. . Upper 93.3 mg 101.9 mg
Unit Weight Lower 106.8 mg 102.2 mg 13.5 mg

10

15

In Table 5, the characteristics refer to those of the film prepared, and the unit
weight refers to a weight (mg) per unit area (9.99 cm?) of the film prepared.

The film preparation of Example 4 in which the particle sizes of D10 and D90 were
10.23 pm and 115.56 pﬁ, respectively, exhibited poor stability including layer separation
as time passed. For this reason, the ratio of the lower part relative to the upper part in the

film preparation increased, thereby leading to an increase in unit weight after drying.

<Preparation of Sildenafil Free Base-Containing Film Formulation>

Film fo.rmulations were prepared according to the method and compositions shown
in Table 6 as follows.

Examples 11 and 12: A plasticizer, an additive, a sweeting agent, a surfactant and a
dispersing agent were added to purified water, followed by dissolving or dispersing by
stirring, to which a sildenafil free base was added. Then, homogenization was carried out
using a homogenizer (Ultra turrax T-25, IKA) at 10,000 rpm for 30 and 60 minutes,
respectively. Thereto, a polymer was added and again homogenized using the same
homogenizer to obtain a polymer solution having the sildenafil free base dispersed therein.

To the polymer solution, a flavor was added and mixed by stirring. Then, the resulting

10



05 - 2.05 - Propylene glycol - -1.392.79 - - - - 3.238 -

Addi tive Titaniumdioxide - 0.05 - 0.57 0.55 0.71 - - - - - - Sweeting

" agent Sodi um saccharin 0.04

0.06 0.07

10

15

20

25

film preparation was subject to degassing under vacuum at 45 °C, cooled to room
temperature, and then coated on a PE film in a suitable thickness. The coating was dried
at 80 °C to obtain a sildenafil free base-containing film formulation.

Examples 5, 7, 8, 9 and 10: A plasticizer, an additive, a sweeting agent, a surfactant
and a dispersing agent were added to purified water, followed by dissolving or dispersing
by stirring, to which a sildenafil free base was added. Then, homogenization was carried
out using a homogenizer (Ultra turrax T-25, IKA) at 5,000 rpm for 30 minutes. Thereto,
a polymer was added and again homogenized using the same homogenizer to obtain a
polymer solution having the sildenafil free base dispersed therein. Then, the same
procedure of Example 11 was repeated to obtain a sildenafil free base-containing film
formulation.

Examples 4 and 6: A plasticizer, an additive, a sweeting agent, a surfactant and a
dispersing agent were ad.ded to purified water, followed by dissolving or dispersing by
stirring, to which a sildenafil free base was added. Then, homogenization was carried out
using a homogenizer (Ultra turrax T-25, IKA) at 3,000 rpm for 10 minutes. Thereto, a
polymer was added and again homogenized using the same homogenizer to obtain a
polymer solution having the sildenafil free base dispersed therein. Then, the same
procedure of Example 11 was repeated to obtain a sildenafil free base-containing film
formulation.

Examples 1, 2 and 3: A plasticizer, an additive, a sweeting agent, a surfactant and a
dispersing agent were added to purified water, followed by dissolving or dispersing by
stirring, to which a sildenafil free base was added. Subsequently, the resultant was stirred
for a certain time and a polymer was added thereto, followed by stirring again. Then, the
same procedure of Example 11 was repeated to obtain a sildenafil free base-containing
film formulation.

Table 6

11
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Sucral ose 10.04 0.03 0.04 0.050.05 0.06 0.05 0.06 0.060.06 0.06 0.06
Surfactant / Dispersing agent Polysorbate 80 0.04 0.05 0.07 0.350.35 0. 37
*0.46 0.27 0.3010.40 0.30 0.40 Docusate sodium0.04 0.05 0.07 0.070.07 0.07
0.16 0.02 0.14 0.25 0.14 0.25 Flavor 0.080.050.07 0.0810.07 0.08 10.05 0.04
0.0410.04 0.04 0.04 water

Ingredients Example (Unlt: wt%)
9 1] 2 3 2 i 5 8 7 1 8 ' 9 10 M1 12
D10 (um) 12.3¢ | 13.77 | 13.33 | 10.23 ) 8.06 | 10.83 | 10.74 ;| 798 755 | 7.80 | 218 | 1.36
D90 {um) 283.16 | 279.83 | 282.22 | 115.56 | 67.80 |116.34 | 69.09 | 71.17 | 68.14 | 71.569 | 50.41 | 25.70
AP Sildenatil 2354 | 15.78 - 21.03 | 23.15 | 23.26 | 24.30 | 15.48 | 14.94 | 1501  15.15 | 15.01 | 15.15
Pullut 706 | 330 ; 525 | 6.48 | 5.05 | 6.34 | 8.28 | 934 | 831 ¢ 6.25 | 631 | 9.25 .
Propylene
Polymer |glycol - 1.28 0.88 - - 0.49 0.62 0.66 0.68 0.69 0.68 0.69
alginate
Xanthan gum| 0.04 | 0.08 007 | 007 | 005 | 0.0¢4 | 0.06 | 0.06 | 062 ' 001 | 0.02 | 0.01
Glycerin 188 | 126 : 219 | 1.39 | 047 | 3.42 | 279 | 368 | 310 | 2.01 | 3.10 | 2.01
Sorbitol 113 | 1.26 | 1.79 | 0.83 | 047 - - - | 088 - 0.98 -
Plasticizer [POYEtYleRe | g55 | 132 | - - 0 - - . - 205 | - |208] -
giycol
Propylene - - - 1.39 | 2.78 - - - - 323 - 3.2
iglycol -
. lﬁllum
Additive | o - 0.05 - 0.57 | 0.55 | 0.7 - - - - - -
dioxide : : .
Sweeting [>°%iU™. 004 | 003 | 004 | 0.05 | 005 | 0D.06 | 0.05 | 0.06 | 0.06 | 0.07 | 0.05 | 0.07
agent saccharin
Sucralose 0.04 | 002 | 0.0 | 0.05 | 0.05 | 0.06 | 005 | 006 | D.06 : 006 | 0.06 | 0.06
/s“"am“t ::'y“"’m | 00a | 005 | 007 | 0.35 | 025 | 0.a7 | 0.as | 027 | 030 | 0.0 | 0.30 | 0.40
Dispersing|Docusate 0.0a | 005 | 007 [ 0.07 | 0.07 | 0.07 | 016 | 0.02 | 014 | 025 | 014 | 025
agent |sodium
Favor 008 005 007 | 0.08 | 0.07 | 0.08 | 0.05 | 0.04 | 0.04 | 0.04 | 004 | 0.04 ,
Water to 100 {to 100 [ to 100 [ to 100 | to 100 [to 100 {to 100 [ to 100 [to 100 : to 100 |to 100 | to 100 |

The film-making solutions and films obtained in Examples 1 to 12 were measured

for their properties, and the results thereof are shown in Table 7. The films were

5  evaluated for their tastes and feeling of irritation, and the results thereof are shown in Table
8. For this test, ten subjects were subject to taste each film sample by melting the sample

in their mouth for one minute before spitting it out. After testing the taste and strange
feeling of one sample, each subject was to rinse their mouth with water. Testing was
performed with 30 minute intervals between the samples. The rating for each sample was

10 based on a1 to 4 scale wherein 1 represents very bad taste or strange feeling; 2, bad taste
or strange feeling; 3, moderate taste or strange feeling; and 4, very good taste or strange

feeling, and the sum of the scales rated is shown in Table 8.

Table 7

12



"to 100 ; to 100 Ito 100 to 100 Ito 100 to 100 to 100 to 100 to 100 Ito 100
to 100 to 100 The filmmaking solutions and filnms obtained in

" Exanples 1 to 12 were nmeasured for their properties, and the results

t hereof are shown in Table 7. The filnms were evaluated for their tastes and
feeling of irritation, and the results thereof are shown in Table 8. For
this test, ten subjects were subject to taste each filmsanple by nelting
the sanple in their mouth for one mnute before spitting it out. After
testing the taste and strange feeling of one sanple, each subject was to

rinse theif mouth wiith water. Testing Was Eeadr med wth 30 ninute
i nt er Val S F” t IC1 azlﬁ_rrf\“ S 3 T"hd‘ r|9f5 n 5 of &ar h an_m;ﬂ_eL vacl 110 haﬁpd on a
B5 00 00 0~ 1500 0 0 00- :)
1 to 4 scake- nwherel Ny r%‘ﬁ‘tes"?jgu 5‘{.{’ge obal aS;’g’o‘nb sﬁostsﬂgn‘gﬁ%"w‘f et N o, £ bad
taste or SFP?H B—fepng: odesate La,tv stiran ge —ahd—4, very
good taste &ﬁ,’,,‘.”,gf?"ﬁ% gg"jte ggvn ;"" Adhed he, Sl m gope o °Ea| es I oEaEdeJ s/ ghown in
Tabl e 8. Tedvbop il 2 e 5T 6 g 16710 1 1% WISCOSI y| of
Ai m maki ng| sol ution Qgp 85 0-t 000 8UUmeﬁb Q BLUU- 8500 800 8500 1500-
8000 8000-| 8500 700Dew@500, 55eM weeORmbB0JE Sae e fext eﬁu.méﬂe, 5RO
Fim Properties partial “oug:’ partial |rack/rou | rack/rou ardy q,.nck qunck q!.uck qfuck quick
agglome agglome. gh gh disintegr idisintegr ation i g Idi di yr [ disii
ration ration ation ation ation ation ation ation
R it unaccep |unaccep (unaccep | unaccep irelatively|unaccep very very very very very very
esu table table table table | good table gocod good good good good good

Table 8
Example
Test 1 | 2 | 3| a5 67 8] 9] 1] 112
Taste 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 13 | 11
Feeling of 12 112 | 11 | 25 | 40 | 22 | 40 | 40 | 40 | 40 | 40 | 40
irritation

As shown in Table 7, the film-making solutions having similar particle size of

Examples 5, 7, 8, 9 and 10 not only exhibited a low viscosity but also good dispersing
stability of the sildenafil free base particles which were dispersed but not dissolved, as well

as flexibility providing good handling stability and were not prone to breaking, and also

10 were suitable to oral administration due to the fast melting thereof. Furthermore, as
shown in Table 8, the film preparations having similar particle size of Examples 5, 7, 8, 9

and 10 were subject to very favorable evaluation in the taste and irriration-feeling test in

the mouth.

13



' 5000- 5500 Di spersing stability of Filmmaking solution (Iwk) Layer
separati on Layer separati on Layer separati on Sl ow particle agglone 1
‘ration Good Layer separati on Good Good Good Good Good Good Al m Properties
not flexible/ partial agglone ration winklek ough not flexible/ partial
agglonme ration winkle/c rack/rou gh winkle/c rack/rou gh winkle/ not
fiexible/t ardY disintegr ation very flexible/ quick disintegr ation
flexible! quick disintegrl ation very flexible! quick disintegr ation
very flexible/ quick disintegr ation very flexible/ quick disintegr ation
very fl exi B?VEBATdSICIKAIMEIDNIS2gr ation Result unaccep table

1. A method for preparing a sildenafil free base-containing film, comprising:
drying a polymer solution in which a sildenafil free base as an active ingredient is

5  dispersed.

2. The method according to claim 1, wherein the sildenafil free base has a particle size
distribution in which a particle diameter (D10) corresponding to 10% of the distribution is
8 um or more and a particle diameter (D90) corresponding to 90% of the distribution is

10 100 pm or less.

3. The method according to claim 2, wherein the sildenafil free base has a particle size

distribution in which D10 is 5 um or more and D90 is 80 um or less.

15 4. The method according to claim 1, wherein a solvent used in the polymer solution
comprises water in an amount of 90 wt% or more thereof so that the sildenafil free base is

prevented from being dissolved.

5. The method according to claim 4, wherein the solvent used in the polymer solution
20  comprises water in an amount of 95 wt% or more thereof so that the sildenafil free base is

prevented from being dissolved.

6. A method for preparing a sildenafil free base-containing film, comprising:
dispersing a sildenafil free base in a solution obtained by dissolving a polymer and
25  a plasticizer in a solvent comprising 90 wt% or more of water, and drying the solution to
form a dried film, the sildenafil free base having a particle size distribution in which D10 is
5 pum or more and D90 is 80 pm or less,
wherein the polymer is used in an amount of 20 to 45 wt%, the plasticizer is used in
an amount of 4 to 20 wt%, and the sildenafil free base is used in an amount of 40 to 60

30  wt%, based on the total weight of the dried film.

14



unaccep .table unaccep unaccep relatively tabl etabl egood unaccep table very
good very good very good very good veryvery goodgood Table 8 Test Exanple
1234567 89 10 11 12 Taste 40 40 40 40 40 40 40 40 40 40 13 11
Feeling of irritation 12 12 11

7. The method according to claim 1 or 6, wherein the polymer has a viscosity of 15 cp

or less when measured in an aqueous solution containing 2 wt% of the polymer.

8. The method according to claim 7, wherein the polymer is a mixture of a polymer
5  having a viscosity of 15 cp or less and a polymer having a viscosity of 50 cp or more, each

viscosity being measured in an aqueous solution containing 2 wt% of each polymer.

9. The method according to claim 8, wherein the polymer comprises pullulan,
propylene glycol alginate and xanthan gum.

10
10.  The method according to claim 1 or 6, wherein the solution further comprises a

surfactant, a dispersing agent, or a mixture thereof.

11. The method according to claim 1 or 6, wherein the polymer comprises pullulan.

15
12.  The method according to claim 1 or 6, wherein the solvent is used in an amount of
1.3 to 3.3 parts by weight based on 1 part by weight of the components of the film

remained after drying.

20 13. A sildenafil free base-containing film, comprising a sildenafil free base uniformly
dispersed in a film comprising pullulan as a polymer, the sildenafil free base having a
particle size distribution in which a particle diameter (D10) corresponding to 10% of the
distribution is 8 um or more and a particle diameter (D90) corresponding to 90% of the
distribution is 100 pm or less.

25
14.  The sildenafil free base-containing film according to claim 13, which comprises

glycerine as a plasticizer.

15.  The sildenafil free base-containing film according to claim 14, which further

30 comprises a surfactant, a dispersing agent, or a mixture thereof.



25 40 22 40 40 40 40 40 40 As shown in Table 7, the fil m nmaking
solutions having simlar particle size of Exanples 5, 7, 8, 9 and 10 not
*only exhibited a | ow viscosity but al so good di spersing stability of the
sildenafil free base particles which were dispersed but not dissolved, as
well as flexibility providing good handling stability and were not prone to
breaki ng, and also 10 were suitable to oral admnistration due to the fast
nmelting thereof. Furthernore, as shown in Table 8, the film preparations
having simlar particle size of Exanples 5, 7, 8, 9 and 10 were subject to
very favordbl e athalsildnaflfréebabfiCoritafiing fAMtetdrling & £ { £ HeAGn HRSJolynikrt NE
mouth. WHAT IS CLAIMED IS: 1. A netﬁod for preparing a sildenafil” free
base- cont ai*AMRESSiPrHylar prenvicse ghycobilginatg and penthanegunsol uti on in which a
sildenafil free base as an active ingredient is 5dispersed. 2. The nethod
according to claim1, wherein the sildenafil free base has a particle size
distribution in which a particle dianeter (D10) corresponding to 10% of the
distribution is 8 I tmor nore and a particle dianmeter (D90) corresponding
to 90% of the distribution is 10100 prn or less. 3. The nethod according
to claim?2, wherein the sildenafil free base has a particle size
distribution in which D10 is 5 pmor nore and D90 is 80 pmor |ess. 154. The
nmet hod according to claim1l, wherein a solvent used in the polynmer solution
conprises water in an anount of 90 wt% or nore thereof so that the
sildenafil free base is prevented from being dissolved. 5 The nethod
according to claim4, wherein the solvent used in the polynmer solution
20conpri ses water in an anount of 95 w% or nore thereof so that the
sildenafil free base is prevented from being dissolved. 6. A nethod for
preparing a sildenafil free base-containing film conprising: dispersing a
sildenafil free base in a solution obtained by dissolving a polyner and 25
a plasticizer in a solvent conprising 90 wt % or nore of water, and drying
the solution to forma dried film the sildenafil free base having a
particle size distribution in which D10 is 5 pmor nore and D90 is 80 p. m
or |ess, wherein the polynmer is used in an anount of 20 to 45 W%
the plasticizer is used in an anmount of 4 to 20 wt% and the sil denafil
free base is used in an amount of 40 to 60 30wt % based on the total weight
of the dried film 7. The method according to claim1 or 6, wherein the
pol ymer has a viscosity of 15 cp or | ess when neasured in an aqueous
solution containing 2 wt% of the polymer. 8. The nethod according to claim
7, wherein the polynmer is a mxture of a polyner 5having a viscosity of 15
cp or less and a polyner having a viscosity of 50 cp or nore, each
vi scosity being nmeasured in an aqueous sol ution containing 2 w% of each
polymer. 9. The method according to claim8, wherein the polyner conprises
pul I ul an, propyl ene glycol alginate and xant han gum 10. The met hod
according to claim1 or 6, wherein the solution further conprises a
surfactant, a dispersing agent, or a mxture thereof 11. The nethod
according to claim1 or 6, wherein the polyner conprises pullulan. 12. The
met hod according to claim1l or 6, wherein the solvent is used in an anount
of 1.3 to 3.3 parts by weight based on 1 part by weight of the conponents
of the filmremined after drying. 2013. A sildenafil free base-contai ning
film conprising a sildenafil free base uniformy dispersed in a film
conprising pullulan as a polynmer, the sildenafil free base having a
particle size distribution in which a particle dianmeter (D10) correspondi ng
to 10% of the distribution is 8 Inn or nore and a particle dianeter (D90)
corresponding to 90% of the distribution is 100 p.mor less. 25 14. The
sildenafil free base-containing filmaccording to claim 13, which conprises
glycerine as a plasticizer. 15. The sildenafil free base-containing film
according to claim 14, which further 30conprises a surfactant, a dispersing
agent, or a mxture thereof 16.The sildenafil free base-containing film
according to claim 13, wherein the polynmer conprises pullulan, propylene
gl ycol al gi nate and xant han gum
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