DESCRI PTI ON CAPSULE FORMULATI ON Technical Field
[0001] s The present invention relates to a seanl ess
capsul e conprising one or nore kinds of liquid
pharmaceutically active ingredients and one or nore
ki nds of solid pharmaceutically active ingredients.
[0002] io (Background of DEH&RIFNENti on) I n recent

years, single pharnaceubktat RisgPBARIGPNS contai ning
ph%%%:,ghfrnaceutically active ingredients

( OISRt di-Sdent ) have been actively devel oped in

t heodoizgl d of pharmaceutical products in an attenpt to

achieveT%s S nergistic action of efficacy, reduction
of side 8FfRECEENT IHFSGEE EVRFEHI Back Seomlpss jcamssle

arrrabntphresltm_ifemeRega:ﬁ@iwg:iagi@r@paﬁ%i@%a@ﬁnacéuéi'c%%g agtive
pharmaceutically active ingredient, patent docunent 1
delsncq'rfeéégn%s prEpaPatomore oktidsnPhgS oHild) Phagmaceutically
phartieeeidealikytact i ve i ngredi ent (single 20 agent),
wh d%ii a ca3-al kyl ester is filled in a soft gelatin
ca@guﬁ . Regardi ng seanl ess capsul es, patent docunents
12 @gk8rowes ofi bee priodueti bON net hods t hereof. patent
documen{ 1. JP-B-2810916 25 patent document 2:
JP- A- 10-506841" Pat’ein S4Be rgacepigadl gogarations
Dicoitesnimg gflurhe pienatboni dakl essido ihgrseiaed by
th@x) Y€ :h)nagg090§k_30 In ac§onbinat|on agent, each

of the prural “Iphar FESSuPTERIAST 1XR1Y \AeviehgPediehitle field

coft ahathadwerierh meetistsoin showtbémabsor bakiddd v
equival.ent. si.hgl e agent. containing the
'wcgﬁPes%ondfagcgggéﬁ%iguff%% ’yrgg??E&PHio gf &df &itfects,
al‘gweoved epnyenbemes ifom agenntsneneoser 1igknce the 35

diSSO|U§é§§}dﬁﬁge§ ﬁ?épBEH£f%n‘%%%E”QQE&%EE@LLQ&&E?éhg?cafﬁy
active ingredient, patent document 1 describes a preparation
containing only one pharmaceutically active ingredient (single

20 agent), wherein a w3-alkyl ester is filled in a soft gelatin
capsule.

Regarding seamless capsules, patent documents 2 and 3
describe production methods thereof.
patent document 1: JP—B—2810916 _

25 patent document 2: JP-A-10-506841
patent document 3: JP-B-3159724
Disclosure of the Invention
Problems to be Solved by the Invention
[0003] '

30 In a combination agent, each of the plural
pharmaceutically active ingredients contained therein needs to
show bioabsorbability equivalent to that of a single agent
containing the corresponding pharmaceutically active
ingredient alone. In a combination agent, moreover, since the

35 dissolution rates of plural pharmaceutically active
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ingredients fromthe conbi nati on agent can influence

the tinme- course efficacy profile after adm nistration

of the conbination agent, the conposition and
constitution need to be adjusted when designing the
conmbi nation agent, such that the 5 dissolution rate of
edCWIERieHes ﬁrramath%h:@mhamqncagwt aemi yefluence the time-
|Qgh@@éeéﬁﬁ&d3%9t§i5¥¥ietQ?fé%'&dhﬁnf@% J0i58ds £ 117,02

conbi nation agent, furthernore, eac phar maceut i cally
aGFPEnE T dOBRE, 1S 6OHRRiS ipp ded proasthtutsicabhged to be
Howg Vet ed and"léﬂﬁﬁﬁ?ﬁﬂl@lfg tHé S&%%b@lbrp %Bﬁl&tys@%dthat the

stabili t%’t of each pharmaceutically 10 acti
i fgreeatehton Fagec afat Phrithegehuraks Hﬁ’@fﬁmé%!}tlbeébjawtlve

pliigabd phardreeaii ] kYeasid e bﬁ%@fﬂée%nt St %%M%%tlon

therein _show different properties. limted t

c G5 hat TUF sgBRATS, cash Pfelarﬂraéﬁaiaa@aldrm agEeve e@gw@gbnt

t @13bSAeq® Mot beasyefRkt 30A1ILY BARASYadjustment of
agﬁugﬁgit ration. However, conbination is agents -

Py PEOPEr Ge AN $Abid 1t gnphreadht Bhataglestically

108Gt Se 1ﬁ§ﬂédh§ﬂ£&ﬁ{%Jc@mﬁiﬂﬁﬂlaﬁté@ﬁﬁﬁggnﬁo§Q£k§|Qééghse
rmaceutical ly active ingredi ent and

géﬂlllug ?ah%ﬁ%@éawlc%ﬁw 36T PAgPEATE St CONkR iEiRdi gherein

Saihloﬁf ai:ffm)enttnprmrttaalsl | hptanthieasy t8dedaddiShe 88 Wyents,
S, 10t ]peeean gevel 20 Furthernore, since.
r%l nat i G "agents %@n§?§‘l”r’§?dr EQuRt3e B6FBEF @asyd
prp@utluablb:rtystaepseae,},r aduthi €irat0shs HOREvEH, REBIEation
15hia§]% %/e(? 1S Qf So;lv the Pr obl ens 0004] 25 The
pr nventl %ave “EORAuTI B Fn MRV dPudielg moents.
arPaatttxemﬁpiero sod:mmﬂaelaxﬁ oargementdnormaduago&)l emmiand
abqve-nentio pro Iens n be sol ved
%lﬁggg%g%telscétﬂg Qu léfeccl)n rre?dgleﬁa ﬁb‘?e ki nds of
|p(§lamac®hamé&;mmtaa1el ynactdieeti n&g'rne:ﬁhl ent SatdiRda0t6rPrin
e ki nds. 3 N tically activ
:Tlrgl)ror &di ent go aggr%a%ﬁl gg fgbﬁar@ggg}% o5 &8b su"feé1 %Sv%‘éped
20t W@er?megSehfa@ am@rtnsuccs agefiiy aarﬂetrqlll;d require
p%fn cemtdLal r neansyla
Fgrm of g E%ﬁaw? Eg‘%}grf]%c %%Dlﬁgé ic%cgﬁpgspftl gnEthe one
ahééprd phar maceut i cal |y active ingredient is as

dieReESed ddlvangapsilbeoshgld layer (to be referred to
as 2
[0004]

O

25 The present inventors have conducted intensive studies in
an attempt to solve the aforementioned problems and found that
the above-mentioned problems can be solved'by a seamless
capsule comprising one or more kinds of liquid
pharmaceutically active ingredients and one or more kinds of

30 solid pharmaceutically active ingredients, particularly, a
seamless capsule having the following characteristics:

(A) a liquid pharmaceutically active ingredient is
encapsulated in the form of a liquid pharmaceutical
composition, and a solid pharmaceutically active ingredient is

35 dispersed in a capsule shell layer (to be referred to as
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"seaml ess capsule (A" in the present specification);
(B) a liquid pharmaceutically active ingredient is
encapsulated in the formof a liquid pharmaceuti cal
conposi tion, and a solid pharnaceutically active
ingredient is s dispersed in the |i qw d pharmaceuti cal
cor‘?ﬁé@#ﬁ%rﬁ?a@eel@e(mr’ fier e ptresast 'speaif bsst icapsul e

(B b IQ8 PLASERLcetRECi 1) GRELOD indilaf &l A d | QU d

phar maceu y active in |ent [ encapsulated in
r?élcﬁéfb‘w%@?eda ipi Hee cf-oema@frai: éutzucalphameoﬁqa@snaﬂl on,

aQQm@o§£%id% pEﬁ&“?Qﬁﬂﬁhcﬁﬂ%%ﬁﬁégﬁfYé%l%ge ?1{3 ingPedient is

rﬁ.sled onto a capsul e s ayer
rageed iialthy l@ephwglra@@uem:al( tq@mbesxierfoelr red e

as: £e288d1 85 % sCaPSHIR sEQapdd] &l 1B) PI6S
speeC|ef| cati on)S and cgndu%% ed ef Er% he(lr?1 S% resen\ﬁh ch

r SPGPLEHCI e 015 conpl eti on of the present
| npegnki pfauﬁdogﬁéhnﬁ%e&éwgl »sct&t;e r%%%eﬂén& ri‘éent i on

relates to the follow ng a seanl ess capsul e

c GRPPPETHRF %6 énth%ﬁOémk@%oﬁs leﬂumi Rliagmageutical

10phpBs ettdrcakbhy acidive b%@bﬁﬂi&lﬁ@daggﬁ@r g?églent is
ki nds of solid pharnaceutically active ingr edi’

[ ZPPLRed <9 és%ai%’dﬁﬁ]éeblf lewer aberre-afeb¢ oned [ 1],

MMﬁHéBmh@euﬂﬂﬁ&EhﬁsétﬂiaﬁsHﬁ@tédﬁknt[3ﬂotﬂeer§§é¥gé%5§o as
apsul g?of t he above nmentioned [2], further

cor’?ﬁFf“ $7y KPSRLE | ((ayén Fhedrepent p?P@FHﬁé%%RHO@aH y

aetmdv EOndlu’tg:feEId E@Pthdn sthei et shden ofediecgansuhg shel |
a solid har maceutically active

|ngr 8%1?%%? oél ég%r%rﬁfeflﬁejr NSREIPA] the seanl ess
cadpsabe of the above-nentioned [1], which is 30

seanl ess_ca sul ;. [5] the seam ess capsul e of the
e R I b g e g S

above- nent 1 oned
[ Glliheisean ess capsul e of any of the above-nentioned

L3018 ol a0 D B0 TR et s
203pharmaceut1cally actlve ingredients and one or more kinds of
solid pharmaceutically active ingredients;
[2] the seamless capsule of the above-mentioned [1], which is
seamless capsule (A);
[3] the seamless capsule of the above-mentioned [2], further
25 comprising a shell layer free of a pharmaceutically active
ingredient on the outside of the capsule shell layer
comprising a solid pharmaceutically active ingredient
dispersed therein;
[4] the seamless capsule of the above-mentioned {11, which is
30 seamless capsule (B); |
[5] the seamless capsule of the above-mentioned [1], which is
seamless capsule (C);
[6] the seamless capsule of any of the above-mentioned [1] to
[5], wherein the liquid pharmaceutically active ingredient is

35 a w3-fatty acid ethyl ester;



[7] the seanl ess capsule of any of the above-nentioned
[1] to [5], wherein the |liquid pharnaceuti cal
conmposition conprises not |ess than 90% w w of a
w3-fatty acid ethyl ester; [8] the seaml ess capsul e of

t he above-nentioned [7], wherein 5 the w3-fatty acid
etlAy| thstsepntesprdapess LERK enliydf edtee pbavrtmeDidoredyill] to

e%%?r éﬂgiegget é(ﬂﬂﬁgﬁgﬂﬁgégﬁéﬁﬁﬁf(égl 88ﬂ$5§%ﬂilﬁecomprlses

COITpI‘I ses not ess win tota T WO
corpohetrt $hapgd]? mie stamlwesatapadid @thstlh@ster,

at{@“f eth@ @e‘aﬂﬂggs [angsu‘E{_\’Q eéieltr}]le JJ] %e%u%@etm yelrein

ester conp es EPA eth ester an
5 e§thér w%lTﬁzﬁtftﬁeaﬁdqlﬁt@mh@?mGemptlaﬂescﬁﬁ?so@ﬂmlmster and

CORRr Legs RAte} ea%ﬁ thany 4 cwd%wehﬁae%géaﬁfco&ngsyt {0

conponents; [9] the seanl ess capsule o

alsevRT HEaRt PERete{B|thanh@&deinv 15 tdtell phuihese two

pt&@ﬁg@g@rpgg cal conposition conprises not |ess than
40% wW w of EPA ethyl ester and not |ess than 34% w w

of[8pHACheetSIepl 83t ¢iaPspie]of Hbeselgiccgsntbpmd d70f vhsgein

10ahexer iBntgngdi d Yehy M€l colPi ddsdBbfl eth l ester and
pharmaceuti cal conmpoSition is GA- 3- ACI D ETHYL 20

ESTERS G0 iefteheAEU tOp eI PKa PhaEMITGE4c2 ] 1oppR&tion

SeambesseLaps Ul &sHicnany e J/Mheiabaneamentineddfd] to
[5r‘F] , Wherein the solid pharnaceutically active
i TGFBAREHtS/i s | apaqui stat acetate; [12] the seanl ess

cq@sutﬁe m‘ea@mys@fcéﬂémab@ﬂe:}féeabbmnuilmécp 1825 {®pein
%r e:Ln the solid pharnmaceutically active ingredient
PRESIATE €8 At B LU GTBF L hoC LesS than

a@@%ewmar&ﬂ @r_defrl?] eswBEra&idinot NBeSOlkhdn 34% w/w of DHA
h n?ce ically active ingredient is atorvastatin;

}‘ éam ess capsul e of the above-nentioned [12]
whHéanei ’ﬂhé&etahée&éﬂdaﬂ)sph]armcﬁmt bsatd yheCidve®l [9], wherein

9L DR o EL L o BTG,
20h@STERE V@htiageke | Burtdpatn (Aamachpoedia:he | i quid and
So[lllli g’t?e %é%@gguéa{p%%&l yoPCatnlyvgfl t‘[}%r a on?glrgen 6:ngned [{1] to
(51, whereln the solid pharmaceutically active ingredient is
lapaquistat acetate;
[12] the seamless capsule of any of the above-mentioned [1] to
25 [5], wherein the solid pharmaceutically active ingredient is
statin;
[13] the seamless capsule of the above-mentioned [12], wherein
the solid pharmaceutically active ingredient is atorvastatin;
[14] the seamless capsule of the above-mentioned [12], wherein
30 the solid pharmaceutically active ingredient is simvastatin.
Effect of the Invention
[0006]
The seamless capsule of the present invention has
advantages in that (1) each of the liquid and solid

35 pharmaceutically active ingredients can achieve
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bi oabsorbability equivalent to that of a correspondi ng

single agent; (2) the dissolution property of each of

the liquid and solid pharnaceutically active

i ngredi ents can be controlled; (3) each active

i ngredi ent can be present stably; (4) the s

ploépabaritelpilsty gurrivetenth fothabidfi tycambkesasyging single

a St rat own-si.zed: A

R R A

ceebildapiaamaggentsldivneetiyy ddgcediomtst eps ragoberolled;

S| @9' éiék@%@t@@g {A%er eldh Kfr é{d gt 5{9&%{?@%&% f <5hethe
Drawi ngs . I's a grap

5blpé@éaé@m9@nw aNRmfl}@Foilil Imrt@bllafpa@udsemy @@@namtratlon

i‘gs@_%@et{@ Rhagieysancent s at @n pabaddi8 ont OB PRLALLO

hr was O for any preparation, it is not descri
i FUPRESYashirhan SCqEivgnt 2onal goghbaptt isimoret 1 h?enﬁﬁood

COReanttAld QReps Add 8e Qimﬁll@iéét ad+ndl Nog the
plasna concentration at the tinme point of 48 hr was 0

f BrighyPeicepreder o the P%@Wﬂﬂgsdescrlbed in the
1097 @Pb71 [ 0008] 20 (Detailed Description O The
I nvention) The present invention is explained in
detai | TifAelstalTaRinghoing fbe frkasgneoncentration profile

snﬁcugpg@us@at Lbe AkoVesRRt ROEH asns LRI rE8PSHIE the
g$r|5|n one or. nore klnds of l'iquid 25

C4l 1§ Bictiege i Hyr SdveRtPAHRIIBRe W Lsopet
kkﬁﬁ&r@ﬁaﬂi@|tﬂepﬁ@ﬁﬂﬁceutlca||y active ingredients”,
as well _as _"seanless capsule (A", "seanl ess capsul e

150B) " and9-s@ahf e3 ITRRpEUPEEC hea?]é)ogoﬁﬁ??‘?fﬂératlon profile

calfl echvasdarinef evined ﬂ@e @ﬂatsfﬁ& catRit 861 GapsutBe Gfime
t he e nventlo 0009] The seanl ess capsul e
qu}ﬁé :Eese t V%%é% Sna %ﬂﬁﬁe§ LA g 1 apl it described
caomt ehte @mﬁma capsul e shell layer. [0010] (capsule

) 35 The content to be sealed in the seani ess
03% of the 5

20 (Detailed Description Of The Invention)
The present invention is explained in detail in the
following.
In the present specification, the above-mentioned
“seamless capsule comprising one or more kinds of liquid
25 pharmaceutically active ingredients and one or more kinds of
solid pharmaceutically active ingredients”, as well as
“seamless capsule (A)”, “seamless capsule (B)” and “seamless
capsule (C)” are sometimes collectiﬁely referred to as the
seamless capsule of the present invention.
30 [0009]
The seamless capsule of the present invention consists of
a capsule content and a capsule shell layer.
[0010]
{capsule content)

35 The content to be sealed in the seamless capsule of the
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present invention is a |liquid pharmaceutica
conposition. Here, the liquid pharmaceutica
conposition may conprise a |liquid pharmaceutically
active ingredient and an additive, or a liquid
pharmaceutical |y active ingredient per se (wthout 5
apeetanie inventiggdiiei anliquid Phemafephisncouppettiiop. Here,
aEltié Vl%_qulﬁ%%%@%u@%lalceﬁgoéﬂlto%e Jil q:LHrtgrlse a liquid
phar maceutical conposition may be a conblnatlon of
t WeR B CeBF &Cad d st vpHaorageert cardl yn addifige, or a
' !D%&Qi ?ﬂgﬁa({&gll’]all}%c%%vé hfntﬁqe@léhtyepert Egsgwlthout
geneér al used in the field phar maceuti cal

5 p?‘é‘é&?@t‘@ ar efnu§éélt19@anﬁh@slmulguéha%wepw@alhm@pea@—

i %%%fédi%n@' Lyenti®ieli€1 9 theMBdiyia gmawaéédtqlcm eéanqcs%smon
oil, olive oil, soybean oil, corn oil, water,

eWﬁ‘érﬁﬂ a gombingtijee PRerEOPY; "YIF ddpdst e Shpsngceutically

chgffuéaln@9@§ggﬁge 15 carbonate, tartrate, fumarate,
acetate, amno acid salt); surfactants (e.g., sodium

| 48341 sul fate, pol ysorbate 80,
10 POl yoxyet hméem(ﬁ@%p%my@é@@yall gveGSQa dlyeak)field of

stabilizers ., tocopherol, umtetraedetate

aﬁPﬂ@“arﬁeéthlFﬁ} cprg&uats ac‘%?cluéﬁgxt F%ﬁgsle%@.fdav%@éidﬁwe

(Qn@lude’i&@@l’:bixﬁ‘e aﬁlldemﬂd t(el. . pChdhiud0chairt él:rrllglﬁférq_.de
ma] i.c aci.d) nment hol , geppern1 Qi

e.d.,
TGS SR baTe 1 ;é?sfk%a&. 98ts (@PgOIH jgheT, ethamol, a
amhxdm&u&hese&fal@Haaa§h5ﬂ§¢éraéaﬂ Sbhtﬁ@ﬁad@mﬁsﬁhate,
| i ke. _ The ,seaml ess capsu

talc);:
lsp?é%?ﬂ A ERTTTS s TP EreEan g e SR oA fhasLe)
bntfﬁdﬁantal( ensi endimdi faveyl andfat2d pdieysogehtd nap,
h b i ddi t.i s
e N Y IR R
teasgantaandhanﬂansadiwmnxtmashetamm hhed@ehkbngnidnﬁud
I E g? Q&rgﬁg? va. E_hr?tsse(%m eSSaSC U| eaCf‘oJLét C% rlC ac1d
reof 15

I nventionas on t he anDunt
20] msutﬂm @utidt on@hlg:natl@amfllyvghangasgt hengg-hol, peppermint

| Bt erfAGl %hoﬁf” 001304 | %‘F‘dg%g £ t( g ?'ﬂﬂ#hftl 3§13§A:%6us

shorten e gelling £ e
phalh@mﬁnﬂﬂldalhxdnaxﬁdv€Aluqynednexndq,stah@tr and the like.

parti cuhar ¥ hiddd ed as1d Q19 tas gﬁ_ dediel b i@l B
e of ei’]

60C, 3s the seanl ess capsu e present invention
i @rg@@@ﬁhhygé@gg ofgboth the “interfacial tension modifier” and

25 the “gelling agent”. Even when the above-mentioned additives
include one having an action to change interfacial tension
and/or an action to shorten the gelling time, it may be used
for the seamless capsule of the present invention as long as
the amount thereof is insufficient to significantly change the

30 interfacial tension and insufficient to significantly shorten
the gelling time.

[0012]
While the liquid pharmaceutically active ingredient is
not particularly limited as long as it is liquid at 5 - 60°C,

35 the seamless capsule of the present invention is advantageous
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for the formulation of a conmpound having easily

oxi di zable properties and oily conpound. A preferable
exanpl e of such liquid pharnaceutically active
ingredient is w3-fatty acid al kyl ester (e.g., 5
preferably o3-fatty acid C1_6 al kyl (e.g., nethyl
efhy| the gpspylatiosopf opydomppury |haviiggbeasilly §étdjeﬂ§3ﬁ?}le
terbs @,_UJJ)Q, fentiy) col§dq). ester; nore preferably

rrg Fz;ltty gci—ﬂ& et h)&: COester) and the |ike useful for

t he tre’*atpﬁféﬁ?r@wl%wsérﬁmlqa@eﬁwl ldgugd pharmaceutically
hyper chaliest el gliemsa, s bi gL DL; ghol,gst ecol

}éw— HDLQL|H§§ ﬁ ?Ast Sror emagJa]Cthy%)ert rkl%%l ycerxleg(]e(%G) m a)
saﬁdefﬁ@HLYk@B fartew ent il dh-oflént dioovascioeEHrylevehlryland
tggobyfe 1sHBE8py1 e XRARPL £5i Rbut B, Bt oty atiedt-Bfcy1,

fatty acid a kyI ester include C18 22 ‘W3- fatty

abratYl. dexybttetierat roehoirefatikly adcfatier acadr aendi ¢

a%'séerﬁ'a@fasehsti_ﬁ@éﬂ%@f@l%r 2Be &lyfe%%ﬁsﬁﬂtc?{elﬁ%érﬁﬁl@ema
henei cosapent aenoi ¢ acid, docosapentaenoic acid

dd€o8 ahdwmERENRLeRteTPL Mo NAFRTHIT ChexaRifiTed epia  Hew-HDL

10V\@h5@é§We1%Qbﬂ1§I Mype@st 851 ydeREhe 0f:)a6 hadgeatihe Ok L,
acid ethyl ester, octadecatetraenoic aC|d ethe{ere

e PEEVNEiWo oAt SRTHENGFEU L FVBRhyinbéter 11k

e'e%@ﬁﬁp@smd'ieﬂﬁé C“o@ﬁ'f@tegpﬁ)lcﬁt BY| p@Stflty acid alkyl ester
henei cosapent aenoi ¢ acid ethyl ester,

dde6s A ttiaenc faEty aétlﬁyl(ee%t'ePCtaméﬁéﬁh%r?&lé
a@cdad&bk%)etehhybleﬁceﬂ a@intbsatBt xdaettcd cobcisyo oOr nore
ki nds therteof&% %ﬂl GA- 3-ACI D ETHYL ESTERS 90 in

15t [ CRE PPN Pharfracop ?eal)cosige%aeer?otlﬁea?t ui d
phi@bn’aamﬂuaeabltg acitd, Véod:clegﬂ’edaeﬁlcbld scad) W3- fat ty acid
al kyl ter, the ]i har uti itio
o of or dB1 EBHETI TP TS T faP SOTEG (80 Cigbogster
V\//:Lw):locﬂe tdtftadeeé‘atntqpoau acet hyhyES¢£rer,Thetmqa®stmmic
of . t.he acj ter 30. pr abl.y
cosaior iy Lk et YA R R e

zot eiia;bsaperma’tenbes sa<13hﬂart EFBPoathwl( #9ter,1 0% tadapentaenoic

| e 0
m)r e pégpgr %%Itt?hot Otsg @%ﬁ’o‘ﬁ’/ﬁog}§¥ trig e/gel%% w W)
odeEPAale@mnoest @¢lchr(@ﬂhbtetlfe§s esteman @Y WKL (BE of two

S//Q;V:\{IO t(’%(étg@_]&l g V\%BQI nésgegloﬁﬁg BOAcTIPESueE Ad@Rs89%0in

the European Pharmacopoeia) .

25 When the liquid pharmaceutically active ingredient is a
w3-fatty acid alkyl ester, the liquid pharmaceutical
composition preferably contains not less than 90% w/w (90 -
100% w/w) of the w3-fatty acid ethyl ester.

The composition of the w3-fatty acid ethyl ester

30 preferably consists of EPA ethyl ester and DHA ethyl ester in
total of not less than 70% w/w (70 - 100% w/w), preferably not
less than 80% w/w (80 - 100% w/w), more preferably not less
than 40% w/w (40 - 66% w/w) of EPA ethyl ester and not less
than 34% w/w (34 - 60% w/w) of DHA ethyl ester, and not less

35 than 80% w/w (80 - 100% w/w) in total.
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[0013] Preferable specific exanples of the liquid

phar maceutical conposition to be used in the present
invention are as follows: 5 1) a conposition
conprising nm3-fatty acid alkyl ester at not |ess than
90%Wv/ w (e.g., 90 - 100%Vv w), wherein EPA ethyl ester
arl@Pd8] DHA ethyl ester are/is the main conponent(s);

2) the ﬂé’f@?ébié %e@ifigeex%g@fgs r@]tthgn%u]l)d pharmaceutical
conprising both conponents of EPA ethyl ester and DNA

etchypoetiion, tahes aisedt ke theopresant domMeRAton aLF 02 df

t e hokd conponents is not |ess than 80%v w (e.g., 80

- 100%Vv w, preferably 80 - 90%Wv w) (here, the
scdnpasteninpsivagn compai aimB-ofatteyt aciad dakkiyl ester at not
Otﬂé%% tha ookhey EPe’*get hy$ esbet.and Qﬁérsirmdmeééwj) lester

3) the conposition of the above-nentioned
c@ﬁﬁ/%l MY ePpAYl 1terhgredst éhej ’ﬁalﬁbtcom@%%elith(éh 409 w

(©)9the %nmpol MWW o £ @B@féﬂdﬂéLMeﬂéhoneéo%@Wé@g?%@glﬁévkoth

ethyl ester in not |less than 34%wW w

4
6 CARPRR e Pér BB ot L. ez ARy R%@&S"ﬁlt?%tert'owa?reln the

10C R8Nt coptdn® 0ft 1@ rEPAe afdiw csralg&fer@adl& heyDHlAs et hdn
ester is not less than 80%v w,_ and the conposjtion may

cHEHR R0 Tre- P&t T yLOREM Qv a ERTeEP Y 80t Re? OTHaM ﬁh%rer the

ERAGLEYEi S5kl &ittaibHBzetdvtly %L@ralﬂy)l EB€er other than
CONpPOSI tion qf the abov%ﬁ% eg}%lygned which is

OVEGAESE AAYD EBTRRL %BST efPTfed ‘by the Eur opean

Prer e 0pagioai tidhe Rhav eamd-nenetblddqa) decomprising EPA

har ceutical compositions 1) 25 - 4 be . .
GBI Cretr By Rer vy HBET OB (eder T oGP
nqyreffalthm 400Rt am%w/addahdm@s)ethé\s siel addidd vess than
se ex npllf Qve can pne
st a4b ? erg%ow9w bt%r g? % QS Vg\tf)erwglsr%ln the

|wl Iz ocop erd i STpre
Wtertaa sbzacbanlu zetm it cahbeEIEPseathytLtsst(mnhemthm DHB theyl

l'igyid phar gggltfﬂn'%eﬂpﬂﬁ'tgﬂa”thé %Oﬁ mﬁy W cdllain

t he above N contentratrio ¥
2o Ipatol; ddiel Iallqyll despiear malcetittihaal tmm@seth@h.ester and

[ 0Q%AL,0; t eaml ess capsule (B) of the present
i nventi ogl %ﬁte% 35 above-nentioned liquid

phar rrkeeotnirii téonposithieoabdatrigatigred 3) which is OMEGA-3-
ACID ETHYL ESTERS 90 defined by the European Pharmacopoeia.

The above-mentioned liquid pharmaceutical compositions 1)
25 - 4) may be constituted by w3-fatty acid alkyl ester alone, or
may further contain additive(s).

As such additive, those exemplified above can be
mentioned. Of those, a stabilizer (preferably, a-tocopherol)
is preferable. When a stabilizer is to be used, its content in

30 the liquid pharmaceutical composition is 0.3 - 0.5%w/w.

In the above, %w/w is the content ratio to the total

weight of the liquid phafmaceutical composition.
{0014]
In the seamless capsule (B) of the present invention, the

35 above-mentioned liquid pharmaceutical composition further

8



conprises one or nore kinds of the bel ow nentioned
solid pharnmaceutically active ingredients. Such
liquid pharmaceutical conposition can be prepared,
for exanple, by dispersing a solid pharmaceutically
active ingredient in a s |iquid pharnmaceutica
conppsigeisonne lar whirs khasks, of hehe dlelldw-pshdrigoneéutdidal |y

d th
" PhEt Gt BN bl Ye MhdrelRad '?“5&*1%?% hel |

c@hpamqa®m¢ah@om@stap§uIC@nsh@IHrePay@d, (ffoir| ppample, by
g\i@géﬂgnghg §ﬁ3%u§§amﬁ%%rﬂ §%1§§a:mgﬁ%§18§tpsﬂﬁl g

sent invention is forme
scdnpusdtphgmm@QﬁqﬁMQ§ﬂngO@Rﬂﬁaﬁﬂﬁnanénathkﬁz%§§?6|§hﬁ'5011d

Wghg!emy&%% h;» gégt%@ﬂeﬁlsmaysseaﬂnalﬁ eaiggal%d in

nsi on mod |er an l'ing agent. 1s [0
" gakatiquid Eh@i@ﬁﬂﬁ@ﬁéF@% Gesp@siv¥ont-he productl(an of a
seapheps capsul e, such as the pharmaceutical gelatin
defined in the Japanese Pharmacopoei a Fifteenth
Edishebh coapopetiamenti oned. The gel atin here includes

1om0di f I eﬂléa%g?gub sieh g, wgmmo@e@ﬂn@e&@t tapand
the |ike atin prefera for practicing the

preesénnt jafv ERe | virmliesel %Fé’éllleheg etfr%aWﬁ@elf-ﬂwemﬁ’srlFb% Ag

PreRRREL 185 2 LhelhNe&dmpbbyt S @BEbH Hingdgbadd ih Geasur ed
based on the nethod described in JI.S) is 200 - 300 g,

ndYéspt efsrabryi Sy sloesoper gsubSEsntzl)al%HeCW%‘ffosﬁ 89 of

geirﬁtewa&lraaawﬁﬁblba@adf@& the pegdiadndesgeithed in
é? is 2 - 6 nPas, nore preferably 3 - 5 nPas. 3)

5Th Oéé atin is derived from pigskin. Particularly,
gel at i nA§aimesﬁgém1@1we ofe MErReraily hgedaboyetmptrb@mﬂon
erties is nore preferable. Gelatin to be
MR} BeSEETISTBI AT O 0P SE e D PfroP & BIARAS 1T f‘f]l St
t he=fipkastd &héeﬂapaﬂébésEh@fmﬁﬂb@bbyaLEmﬁieéDthtHﬂatlon can be
an_b

PLOSHSLLSD, OhSa6o% C2APULES SA1 1S PPIL IS0 AN oo
20 es@cin@batcungehdtiat echdgkheerike)., et hyl ene al ycol
p0|yeth¥éfg¥%ng£ gfgrabl%'for practicing the present invention
includes those having the following properties.
1) The jelly strength of gelatin (measured based on the method
described in JIS) is 200 - 300 g, more preferably 240 - 280 g.
25 2) The viscosity of gelatin (measured based on the method
described in JIS) is 2 - 6 mPa*s, more preferably 3 — 5 mPa-‘s.
3) The gelatin is derived from pigskin.
Particularly, gelatin satisfying one or more of the
above-mentioned properties is more preferable. Gelatin to be
30 used may be a combination of two or more kinds.
[0017]
As the “plasticizer”, those generally used for the
production of seamless capsules can be mentioned and, for
example, polyvalent alcohols such as glycerin (e.g.,

35 concentrated glycerin), ethylene glycol, polyethylene glycol,

S



propyl ene gl ycol, polypropyl ene glycol and the Iike,

and sugar al cohols such as sorbitol and the like are
preferable. These plasticizers my be used in a

combi nation of two or nore kinds thereof. 5 Anong

those, preferred are glycerin and sorbitol. It is also
pPéP@Ylémee gL pCelve DORERFIRY 1&nAI Suficd. and dikgqgsad sugar

t QQCM@&]QJ‘tsuEﬁtéQ sQJfrbgl:é{Pearddntﬂ@dll%r Bi-t %réf%rable These
preferably wthin the range of 1:5 :1, nore

pPéReFEMIAPLE: By bp EsedLUDE%FOGQPQQFlPHeagé%ﬁﬂé§sm°re kinds
capsuler of the present invention, the shel

composi tion preferabl rises gelatin and a

5pl ast i ARES g}flosae'v\/@lr@%?r eg)laéev\ﬂifﬁeﬁlflh%m? aPgeLEeL10: 1

- 1 10 It MRr 816 §f_rabhy1d Qoluse linkm [LQOalgﬂlxtih%eThQn this
rati o, of the capsule content (i.

: id
pﬁé?ﬁad@ﬁiﬁ@éﬁh%dﬁﬁdgl?fdﬁ%’ 6lng€FbFPﬁb%ﬁﬂﬂ 15 Preferably
phashi€i#RS rhfige tedt al:% 1 e tihemsheldregamposy ti:Qn-is: 1.
generally 10:1 - 1:10, preferably 10:1 - 1:3. [0020]
ZGO?ﬁé]meight ratio of the shell conposition and the
ocapSU|eleﬂ?t§£ﬁmﬂéssec?$édlﬁﬂo@ ﬁﬁ@&ﬁﬁ@@ﬂtiiﬁﬂentg?n,:§hf
co ition enera refera
COBYE' Sttt ot Heseratha ConBRLT Gh SRIATTE GcaRd

g@ilblsﬁgcﬁmnta}, QSNdJJ’@;hﬁ:hEaBﬁﬁMJ_EBSn capsubegoOfot he:1 - 1:10,
conmposition is

resent
gﬁgfgc?iﬁ gi ﬂﬁjsub t htlally free of both an

"imopeefacial tension nodifier" and a "gelling agent”

convent onaII wi del.y u for th produc N of
lssean1e§% cap§h esgn%b %he céﬁgquéconqen% 0es no%quld

qﬂwmmseahnmhlauompqsmteoﬁaduanEEmSuomnnoglésumdizandua
geliLh ng; agent oL t n88§§%10AW%””$£ne£*%&$ 18he

interfaC|a t ension ers subs%ance
t rrtefehamged Ot he-tr¥si on produced in the oil-water 35
IWR%FB?CG bet ween the capsul e content and the aqueous

20 The weight ratio of the shell composition and the capsule
content (i.e., liquid pharmaceutical composition) is generally
10:1 - 1:10, preferably 3:1 - 1:10.

[0021]

(Interfacial tension modifier and gelling agent)

25 In the seamless capsule of the present invention, a shell

composition is characteristically substantially free of both

an “interfacial tension modifier” and a “gelling agent”
conventionally widely used for the production of seamless
capsules.

30 The capsule content does not comprise both an
“interfacial tension modifier” and a “gelling agent” in the
Same manner.

Here, the “interfacial tension modifier” refers to a
substance that changes the tension produced in the oil-water

35 interface between the capsule content and the aqueous shell

10



conposition solution. Exanples thereof include
phospholipid, fats and oils, surfactant, polar

organi ¢ solvents such as alcohol and the |ike, and

the like. The "gelling agent"” refers to a substance
that pronotes _ s gelling of an aqueous shell o
cEAPNSIHHIOR SotuWitioBn ByaEBbeT rfgereekaifnlege tphaseyplipid,

| et $dendpelias, AgaBEEasOl Yenhs SHERiaSsoRle@bBolud@nds
the |ike, polysaccharides and the |ike. Being

" &hptAnergl Fie flids, otndiftent ¥ aci al t ensi on

modi f i emheangdern 98] kOG- -AgRALTY S n@arés_sﬂlgsﬂa)ncl%e.tﬁgt promotes
conpl etely free of both conmponents in a seam ess

S capstte % D) aAEOHS WhEH 1 PP LD FIGRe AP S tdonePY Htoling.

CORpPAFRY takedds inc0REaIRMAri BraurSRABbESSHtGARSHA &s t he
content. thereof being "insufficient to siagificantly

cRARYET REY hberifatr aPOHERSFEBATINS 6P  FhfsdfifPeient to
si gni fimAnyl yssdzhenalne rgekl NGt liRBerfacAS1US&kkion
hergig, thed"anD t to si%gificantly change t he
i APetFaci a1t 2ri¥i-on®9i % or "&X%hpl e, an anpunt
10 CAYSh&the conhadiga o raotofl ®ssht b@tponeAtd Mn @r s8fmless
anount. causi ng a change of not |ess than 10% as
cS5APAFEY 6 no addition of an 20 "interfacial tension
madi éver 'whenhieota doepshait spoadetEtkr Bohbenendi braaier
i nterface between an_aqueous gel.atin_solution - (21.25%
PRl IR bR R B P Bl pel B it
I Htest&licdlent ebtsisdnii §iceadyr edalys ther irbearfpkbeal aension”
penda I. t.hod. usi ng. _FTA200 of First Ten. .
b
shor t ehs heegehdiaig, t the™ amesansto fsognékargitéy aimenge the
aTpDEeddial BORLLERS;Lhecd] IR AOEESSAN Yool ABLILNG,
upon dr opw se addi tion’ of an aqueous gelatin so ut ion
( Zhangnginwpohedtwd thon 55@N/o, MIT i lamgtind Gausanel 4/ ,change
the ﬁbméggc‘éﬁéﬁrm%f,ossr&ﬁ&ﬁ'r@g 2P%d eM8l  Qfn of
el asticity of an 30 aqueous gelatin solution at %&, by
20not N e T RANTIO%CraBoEbIRFAr edned nGeaddvn irgrdoted in the
" @eh LG Ag80L rad0BR)e D& nS §AHL 8RS JeaRSH eso%tiﬂrgn

present 1 nvention may contaln “conmponents ot her t
t HE1: 25t et/Wach@IC)t endironbent i Eiquidn(?8S) " relncangred.
i?‘ﬁ@t inthencdesi ol 18Adi s ihasaxaiml e, BRYe L8181 Ny Grendant

drop method using FTA200 of First Ten Angstroms, Inc.

25 The “amount to significantly shorten the gelling time”
means, for example, an amount that shortens the time necessary
for gelling upon dropwise addition of an aqueous gelatin
solution (21.25%w/w) heated to 55°C to MCT oil at 4°C, namely,
the time necessary for reaching 50% level of elasticity of an

30 aqueous gelatin solution at 4°C, by not less than 10%, as
compared to no addition of a “gelling agent”.

. [0022]
The seamless capsule of the present invention may contain
components other than the “interfacial tension modifier” and

35 “gelling agent” when desired and, for example, may contain a

11



colorant. A colorant to be contained in the
conposition is not particularly limted and a desired
colorant is used as necessary. For exanple, food
coI ors such as yellow dye No. 5, red dye No. 2, blue
ye No. 2 and the |like; O carotene; food 5 | ake
ce%?rsantr ed FOLPrenbYiuEe GRIdReHelt itheoRPreesidAgnt e not

EKEtféiﬂaQ@y NetiiteRednd [:0023] rMh %1@%&1{ 6G, uoaBgeqver,
e capsul e may contain conponents such as

nﬁﬁﬁ%sa%?éﬁarl}%i’é?s cxampyle, peRt g T huEs dsoYat M HyselNo- S,
xﬂe@sc?ye b005 e h12=080XWd bosen@ndict Rkl e heXAse food

such Iucose fruct ose, gal act ose, nmnnose,

5 o Of KOG 10T b S8 T f IS ECante L1 fprE)C oxidé; and the

di sae char bdeser{t8.othed. Ml t  sugar, cell obi ose,
a,a-trehal ose, lactose, sucrose), celluloses (e.g.
cr{%%%tll l'ine cellulose (including 15 microcrystalli ne

cel | ul ageh) deﬁwogamb@e&feciduehé dépstle mankydeous
cal ci um phogl&l}? pre #;cl tated cal ci um car bonat e,

c SPRRPOHRTS| BARCTH&herkaes ke - an@)en(fﬁothguch as

10 ab@wexrmasrét,l ﬁﬁBdbd;Olfﬁlﬁﬂﬁm ® H@SXﬁﬂLlﬁfsEeﬁlﬁd tﬂxfe Qlﬂﬂ@;glkfégose
nterfacial tension and/or an effect of

sﬁBFﬂf et r‘? ufﬂ%e’geqﬁucﬁﬁs‘?’l r?@la?ﬁ%seseﬁ‘ﬁf”é%%e’C§B§B?%e'of
t BRanpses efibcosw einidi he NEkegy eai Lafhairddés C@Iponeamlt

havi ng su effect in a mount _ i nsufficient to

s?ﬁﬁ?? { &fﬁrﬁf’?lﬁ%n&eat he® %ﬁ’ﬁérf]a%?téﬂset eNs T eand

I psliitiadesntiet®. Sicyystaliaintd yedhordsen (itdiBrdjell i ng
15t &n'i“éro Q024 1414t h?os?eggm §R3r SRR “' ¢ éA&ﬁOf the

resent Y nventton, dve- nent 1 ondé
c@np}a@musonamrmh@hospme,seseonzeluatednmb:ﬂumndSrMnate,

sgghglm%rlﬁggyél Ca%l | yactiye ingredients. Such shell

conposition can pr epare for exanple, by
di sper siheg SOYaofsctlmedalp@‘aﬂrm@u@m%ialdoytpa@etriwhas an effect

| ngr edi ent gl pran %gcf@l VAL ok €5l o r Vel &ler fe%tchgﬁol

or a mxture tﬁereo? give a gaspersu on o
ZOSéhpdtﬁma@nﬁb@LH%lcl&Fllgythrl vdej pepreldisentaprsiied of hilre

Mp¥k86nt NevELEPS] $19NePhn the30h1 4 RhaLABSE W GaL! Yuch

active ingredient and the bel ownentioned aqueous
sKEFFCBE e GRpeRYwtoAnsBf tiGignt 1 significantly change the

interfacial tension and insufficient to significantly shorten
the gelling time.
25 [0024]

In the seamless capsule (A) of the present invention, the
above-mentioned shell composition further comprises one or
more kinds of solid pharmaceutically active ingredients. Such
shell composition can be prepared, for example, by dispersing

30 a solid pharmaceutically active ingredient in an inert solvent
(e.g., water, ethanol or a mixture thereof) to give a
dispersion of the solid pharmaceutically active ingredient,
and then mixing the dispersion of the solid pharmaceutically
active ingredient and the below-mentioned aqueous shell

35 composition solution.

12



[ 0025] Moreover, the seam ess capsule (B) of the
present invention may further conprise one or nore
kinds of solid pharnaceutically active ingredients in
t he above-nentioned 5 shell conposition. [0026] In
the present invention, the solid pharnmaceutically

adfP¥el i ngredient to be conbined with the l'i quid

phar maRitebal | YrRCkibye dgreghent (a§ aptuga&)&legé&{tarl y
limited, ioand it is appropriately selected in
cARYPHEtaR MBH BIrtiee CerprEice ehe cunbiRedkinss Rt sokise
| iggdida Rhan BReeptd Gallyi AftdiYent 4 NG @HL eModeendnt ioned
synergistic action of efficacy, reduction of side
5eﬁpéég§xmwﬁﬁFBV§& conveni ence for patients etc.). For
exagpke, when the liquid pharnmaceutically active 15
|ngred|ent Is the above-nentioned w3-fatty acid al kyl
est er, ITHVBEOBPEFRFULRERRE i BRt o1d ifeplprmagentigrslly

S lé@:lalaé GRIreMast AtdN pe PESMASLAL sh %h@vﬁ_%&ﬁd n,
| ovastatin, atorvastatin, fluvastatin, |tavastat|n

r SoaTERTeIFa L L) 3EASt APPFEHRAtt AE NPkepariicylagly limited,

10t hexeof isﬁagpro;smaﬂéqw@eﬁeﬂtted Qz@k%désmdé@éﬁz)&m of the

S | ene synt hase inhibitors conpou
AEL2E DS D) 1022 U Dror B PhApHA Sase 1Ly active

agegate)sntand. §he dyinkegaseidisedibm orRsrdes@t,i @8d@étion of
the effect . of . conbi ned use as a %hera eutic %ent f or
Hiess t

hyéer ¢ i al MY CONESE SPGE of VaSRAL FRES ©

Si nvast edd @xamﬁléﬁuwmqulsméulﬁqaeﬁa@&armzﬁeatftally active
pr.ef er 027] Al ternat.ive

pﬁnﬁﬁaceu%ic% e &H9% me%ﬁﬁ?@&l%% E?%ybﬁcggﬁﬂﬁﬁ%deSter'
WIHMG- aomﬁximttysacmdnahkyfse@igr, mthﬁhapamﬂtasagents

for gvgbetes therqﬁggtlc Vas or %p d| betlc

conp /3t ong, PEATS ypert ensi ve agedts £V |d%%3|ty

ag@mﬂs¢SKHUMnetfb@vaaﬂmawnthamapeu&tcmageansastatln,
' t t
! ﬁeg{g@g@@art%egha hPYERLS, ?Ia% L DI oThot, Lle FISNLS sodiun

apeuti ¢ agents eopor osi s,
20ag?@rltts caaﬂgswmsseﬁbtr Jamskhatertd ﬁgntm@:tunhebdiyrsrfm rHetgon,

Qﬁ%lBﬁﬁﬁé‘aeég Dﬁéﬁ ﬂ%fw85#7532é435%} qg%hperE§E§aﬁistat

k|ur|a erapeutlc agentsf ysur
acetate); and the like are used . .in consideration of the effect

of combined use as a therapeutic agent for hyperlipidemia.

Among these, atorvastatin, simvastatin and lapaquistat acetate
25 are preferable.

[0027]

Alternatively, as a solid pharmaceutically active
ingredient to be combined with a o3-fatty acid alkyl ester,
therapeutic agents for diabetes, therapeutic agents for

30 diabetic complications, antihypertensive agents, antiobesity
agents, diuretics, chemotherapeutic agents, immunotherapeutic
agents, antithrombotic agents, therapeutic agents for
osteoporosis, antidementia agents, agents for ameliorating
erectile dysfunction, therapeutic agents for urinary

35 incontinence or pollakiuria, therapeutic agents for dysuria

13



and the like can be used. [0028] As therapeutic

agents for diabetes, insulin preparations (e.g.,

animal insulin preparations extracted from pancreas of

5 bovi ne and swi ne; human insulin preparations

geneticalLK synt hesi zed using Escherichia coil, yeast;

zitR€ PR3 UiiikR; catplst #8fRe zinc insulin; fragment or

deppyaiive of insulin (e.g., INS-1 etc.), ora

insulin preparation and the like), insulin _

sensi t iFerdererPticppegtis £P6ndidietessal #sulier Bgpargtions

(Reeher ablinahy i QoNOpEeIrathi 08t HAthdZ088 Bomdpsitieas of

thereof (preferably maleate), Tesaglitazar,
5R§6§@P?t%¥?§ﬁWlW®%é@WPPa&%ﬁ%l1“EE%@R44P§%6H%,genetlcally

Mataghd dasenusNay egldnbazan ia AMBr 13%kasTHR 022 hesulin;

a- gl ucosi dase inhihitors (e.g., voglibose, acarbose,

nPGPEEBINe ZERf gt 1tHtey , TR FERAI eI e gt ivarettt dPATHD

bufeQg] NiNd-1aes@lt, iogal heiROfin( Bréparatydhoatt ehbdeike),

fumarate, succinate)), insulin,  secretagogues ge.g.,

sUPPBhYT RS EL2SES  (Eof butRdidddtazaqis Rank | Satgshereot
109! (pekagida,y ehbdesqriopagtde, rdsebdzedidd@, or a salt thereof

acet ohe i de, _gl ycl opyram,de, glinmepirjde, glipizide,
gﬂyﬁagﬁ?%ggy F@bgag?%niﬁésaggﬁiiﬁégﬂ Eégaﬁ+%ﬁiﬁa niggr%ﬁlltazar'
cmd@bﬁn%gibn&al Meta/gjriataileﬁhlegaeze_f;]utaclzial&gpmiagyitsjmemnkdm ),
IV Ibitors .(e.q.., I ptin, M agl i In, o
S SaPr R ReE shifbene n P9 Mo Frsth Jasiigye, migtito,
agoriigdisat(ed. gbigéekiMed7 ) e . CRRAGt AgOMIrSt Bufof@i dr a salt

to onists.[e.q... dP- G P- 1MR agent . .
eseE A0 ShR i ani e R G s State) ), insulin

1

;]

, exen
A8 £ BEIdT@IER- [[ ¢ 79 37 )sNHRon Al Eea5 (4 181] todmytamide,
a ' Q. , pbrami.ntide), _ph hot yrosine .
B L A 4 S AR
glagetneoganasi sglyhidpyrensdy,e o ipeml yiciegenlipizide,
p as i tor - G-. alcium
Bl G pre i g Par B iER8E HRIGERAALE carc

20( sadituhy@areosherenflandpperterdyli nhpbideses IBoirtdbgtors
T-1095), 5 OXY; i & deh - i ghj pitars. o
(%) phiaiye olatold el et agenss, oty <
i rifiasi t 83021, gb3 ASN288B8) (e lpt AH-FEKI) st GPRED agonists,

| MRIEOYI RO UGS agorBUTRL ?été}‘.t ] %L@QQ?péﬁ—lﬁﬁog%é{é’ NN-2211,
gl ucoki nase activators (e.g., Ro-28-1675), P
(@CI2586. rosendent) i B3 PHBLHoBRb (BeBUMGEF- 87 Hd Nihe CIC-
24 119N Re kERLbNGD (&4y., pramlintide), phosphotyrosine
phosphatase inhibitors (e.g., sodium vanadate),
gluconeogenesis inhibitors (e.g., glycogen phosphorylase
inhibitors, glucose-6-phosphatase inhibitors, glucagon
antagonists), SGLUT (sodium-glucose cotransporter) inhibitors
30 (e.g., T-1095), 11P-hydroxysteroid dehydrogenase inhibitors
(e.g., BVT-3498), adiponectin or agonist thereof, IKK
inhibitors (e.g., AS-2868), leptin resistance improving drugs,
somatostatin receptor agonists, glucokinase activators (e.g.,
Ro-28-1675), GIP (Glucose-dependent insulinotropic peptide)

35 and the like can be mentioned.
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[0029] As therapeutic agents for diabetic

conplications, aldose reductase inhibitors (e.g.,
tolrestat, epalrestat, zenarestat, zopolrestat,

m nalrestat, fidarestat, CT-112, ranirestat (AS s

3201)), neurotrophic factor and increasing drugs

t HEP&RF (e. g. NGF, NT-3, BDNF, neurotrophin

pr oducti ony é@gge%}elen gérpe@tf%w_»sdmd&%%' p&galllgatl ns, aldose
W01/ 14372 (e.qg chl orophenyl) i
1refideass yrlyul%lt[o;S( 26 r@{:hvpéh@ﬁ@&y) sp@)bWS]t@%azmr@)l)estat
P%onifﬁ!ét%‘tt Of Snd1§eBtat [ UNQX-SEAUS I %Tm}@’ | 348) re AGE (ns-
inhtbitors so(e.g., ALT946, |rrage|ne
5N36Héh)a'cy1@tuﬁp’a§@ﬂ>hwf@r:6%d@ (ACT?8B)Ng Exggp2ehereof (e.g.,

P)ﬁf;'EdOM—% gy dQ?&%%E‘E&phl%cbk&@u%ﬁgecf&%\sﬁngﬁ&%mrs
(e , thioctic aci é cerebral vasodilators g%n
tﬁaﬁaﬂw reR? 1 etli‘dey , (Scimat 6s£%nqbr3rOF@Efé%”tYdﬁ ag netgyl-
(g- gmldaz%lyi’;%l@ﬂ 3- (Qnﬁeﬁﬂﬁ%gﬁbz%y)%r%?h]&?&%lléﬂ NGxre

ki nase is inhibitors can ment i oned

0 eeselflearﬁﬁr %yrpéfﬁli"éﬁéﬁgwr&ﬁeﬂ?%ylaéﬁgr A@ndiphibitors
10€QqRBVELf Ipﬁgsgqezy;menagleahhbl RS efSc @l thi6all AN bromide

enal a;73r| |, dela IE), angji otensin 11 antagonists

( dAET76Q)an §E0a¢ %m é’FF%‘k@tr}I PYF6HATHRS) 2 (PP E s AF A AT

V%lcéaéﬁ@é’hs tel g1 saiabtid rRASA; t edreRalesaddBNators (e.g.,
ITEdOXOIT] tasopsart an,

tﬁFEur%q?,smag}%&ﬁ%yeglo§%pqﬁqgfa§12_receptor agonists (e.qg.,

oxadi?ared ;- 3-ayili)£gl>cﬁft©@yls §Igﬂa]lrrﬁé@l¥16]t121g8kh@%)é"—|lH(ASK—

benzoj m dazol e-7-car box c acid), cal cium channel
15bll8éﬁ<l8fts°rs( &39.° s MgR-dP ‘?C:H ni f edi pi ne, ni cardi pi ne,

ar[‘loodopl ne, 25 ef oni di p| ne), potassium channel openers

Aevcr oga kal.i 27152, AL067tl NI P- 121}’5
cI onl di e Werq‘a’lnﬁév%aaﬁgeﬁl S BRI OTEa [GOIEF Ty enzyme
amnlhmbe&bztsy ag@n.t S;apchprEl(,al’qmla&apHi]I,l adeésptil )agentysotensin

Aacting aon the central ,nervous s (e
at nF TG Rete FenFrtr SR Na SRSty pcbartan,

20Sidpgbeantiare, vah$@&praano nelmlmxanrp hemhamamEan medimadettan

i D Rl e R S
desedi peel -3 YWOIpI82¢254 ayvd "B y1 B78 3 hox @51 H-
n%%EQBfﬁ&dé?%l%g?I@§¥¥%§b§ié 4é%dg;’cg¥%fﬁ%2g§§%ﬁel blockers

cannabi nol
(e.g., manidipine, nifedipine, nicardipine, amlodipine,

25 efonidipine), potassium channel openers (e.g., levcromakalim,
L-27152, AL0671, NIP-121), clonidine and the like can be
mentioned.

[0031]
As antiobesity agents, for example, antiobesity agents

30 acting on the central nervous system (e.g., dexfenfluramine,
fenfluramine, phentermine, sibutramine, amfepramone,
dexamphetamine, mazindol, phenylpropanclamine, clobenzorex;
MCH receptor antagonists (e.g., SB-568849; SNAP-7941;
compounds described in W001/82925 and WO01/87834);

35 neuropeptide Y antagonists (e.g., CP-422935); cannabinoid
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receptor antagonists (e.g., SR-141716, SR-147778);
ghrelin antagonists; 110-hydroxysteroid dehydrogenase
inhibitors (e.g., BVT-3498)), pancreatic |ipase
inhibitors (e.g., orlistat, cetilistat (ATL-962)), 03
agoni sts (e.g., AJ-9677), peptide 5 anorexiants (e.qg.,
| &pEEPLOTCNTFad@iisitar ye Meur 6Rr &bl 1 6FagRo¥47)778) ; ghrelin

BTSS! "I sy -

| BNE-241¥ ) be ﬁ@ﬁﬁﬁQQﬁéQ 1ifape32phiks terar 62i%s, ofbkstat,
e)é@@i ta{ang 291 rl[y3at Iggg%s se % g., IZQJ %%(%}J é)ﬁ&gtlde

sal ate an ‘theéobf om n cal ci un1saI|cyIate
5t ﬁé@b?@mnﬁé) <et9h|razlreaélrpr @yﬁFat@dﬁ@ryeN@JrotéphiLazﬁ“a@ipr) ) s

C)éﬁb@@a{y i@zl deg i beh! @ get hiazicde
hydr ochl or ot hi azi de yg{g unet hi azrde, = 18430

béﬁ??PHy@P6€ﬁ¥%ﬁ§ﬁIﬂ?aﬁr{k? 5ﬁén$m4nqﬁflééke can be mentioned.
pPqbythi azi de, nethycloth|a2|de) anti al dost erone
preparatlons 15 (e.g., spironolactone, trianterene),

car bondte SHBFRIdCEY akQF SHARMPHF 4 GREthiney derivatives (€.9.,

10 a%@ﬁﬁ%@'s@ﬂl@ﬁ)&teCQﬁ@ rebepzenasul faramh d&lle epar ghions
., chlortalidone, mefruside, i ndapam_de

afsg%ﬁ%nﬂs&é%ﬁmre PIEPAELANE EcBd; Tir.eEsif de,

bwe SHHrdBi az fder, oserarde ranst Hihe: dd kﬁy@%bl‘b.@r@@fﬂa‘z@ﬁ@d
0033 As chenot her a eutlc agents, for exanple

aPﬁ’F%&% %ﬁﬁ}ﬁ?s ?q&zg YQS&?P% ﬁéﬁﬂqjepenflutlzlde,

| fpos{rawidede, m&k&béﬂdﬂhlaaidéagOﬁhﬁﬂaidbgtékone preparations
nethotrexate 5-fluorouracil and erivative. thereof

15 €q9: ¢ PR YRRRY- FaH TGRS - aﬁF"??ﬁﬁﬁ'd?%ydratase
anhhbbitdres (€ 85.¢. aceidzomyuaide) , adilapehnesul fonamide
pl ant der.ived antituno nts (e.qg., . vincristine
vitnd aélfagcéon? &y © O§%?§‘%Fo o créerﬁﬁgﬁﬁg i APIRRBHEE! e
awaosémadebkEsQEﬂIbbée IEEBtfynm&dac{dDO@A}etéhldé$ bumetanide,

IP{[IUEHOt her a eé,ltl C ?lent for exa eg m croor gani sm
or

aclgfka conponeﬁi a? e mentloany1 di pepti de

20ddi0i0V¥at i ves, P|C|ban|I) polysaccharldes W th

t .
Tl FREASELIBGRSLEY e B EBbLEA Wi
g@m@nt@ éngmmeey¢quhpephquu931¢@§gﬁmldemteméuabgmicg5

ilga%%l;a%gt% (LL). (Gre@nottdiate, ! bzAuddoutadds L0 9Ny
derivative thereof (e.g., furtulon, Neo-Furtulon)), antitumor

25 antibiotics (e.g., mitomycin, adriamycin), plant-derived
antitumor agents (e.g., vincristine, vindesine, taxol),
cisplatin, carboplatin, etoposide and the like can be
mentioned.

[0034]

30 As immunotherapeutic agents, for example, microorganism
or bacterial components (e.g., muramyl dipeptide derivatives,
Picibanil), polysaccharides with immunity enhancing activity
(e.g., lentinan, schizophyllan, krestin), cytokines obtained
by genetic engineering techniques (e.g., interferon,

35 interleukin (IL) (e.g., IL-1, IL-2, IL-12)), colony
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stimulating factors (e.g., granul ocyte col ony
stimulating factor, erythropoietin) and the |ike can
be nentioned. [0035] As antithronbotic agents, for
exanpl e, heparins (e.g., s heparin sodium heparin
cal cium dalteparin sodiun), warfarins (e.g
waFieriag ipgt Easdiogs) (e ehti gtfﬁm@rﬁmyﬁedwlg@y( étgmulatlng

aEé‘cg@Jrr OQE‘Wher'ZB Q@JQIQ YJ:ddCtﬂQelrﬂk% 6&n Boe n!éﬁ@lfbﬁ@ise
ti soki nase, altepl ase nat epl ase, nontepl ase,

péﬁ@%%blase) pl atel et aggregation inhibitors (e.g.,
ticl 0p|Ag>| Q&MO%B£9é 'éé)%fnt!;o fHI] @§Eﬁ§ﬂi h%bgi[ins (e.g.,

i cosapent ate, beraprost sodi um sarpogrel at
5 h)epEi sPREEY Ar@athe JalicéuBarfadécrertn cﬁ@éélum{ocv@e]farms

Aﬁet@ef%e§9£fﬁa%ﬂﬁﬁ%§uﬁ&f Qat LORRLABES, d&Q& Qéafp|e
aIfacaIC|doI calcitriol, elcatonln cal citonin

SAFRERErOPENbet FIsmool 1§ |agrahE, (RiBedrBwkieath sddisakinase,

pam &srat ena@pi%@bur&ora!e%mgsgnq;taﬁu%@gllatge)hygng&@bet
i ncadronate di sodiumand the |ike can be mentioned.

[ 883739244 OB N HHEREAEF a (et 51k ddRa iy drochAeFidfe,

odenepezizbr, 2bhyi \i@ggagéﬂtraee, Osd riiptrBaf fiiahy sh&ddgrkeate
can be menti oned. As agents for aneliorating

003
eP@éf‘?‘Fféoaﬁzgﬁr?é’ldi 6% %Jd?e Cé?a‘h%l“?ntéﬁ%%—r phi ne,
sitbdegfil citrate and the like can be nentioned. 25

[ 0039] thera eutic ts for urinar contin
b pOAMEP G R Lot 2GR RET 11 RBRAD ey PGC R B G

Oxbe&aMMHolhMﬂﬂQﬁthblﬂ&ﬂcﬂt&mhv8kbm61hmﬁﬁo@hﬂﬁmnde
li,ke,can be nentjo g (f b 0040] q ¢
Pt ﬁSFﬁbo t (8- Hyehto&er OFl?ﬁfJS[L? or é%%‘&np?aé“l ronate
adébyaxﬂmﬂ amen&ﬁdnataseodiﬂm biytodts:,( engadratistel ghsdE)um and
get{§1e %lr?e nentloned [0041] 35 The
T=a)

seam ess f)ﬁe present invention nay use one
170037]

As antidementia agents, for example, tacrine, donepezil,
20 rivastigmine, galanthamine and the like can be mentioned.
[0038]

As agents for ameliorating erectile dysfunction, for
example, apomorphine, sildenafil citrate and the like can be
mentioned.

25 [0039].

As therapeutic agents for urinary incontinence or
pollakiuria, for example, flavoxate hydrochloride, oxybutynin
hydrochloride, propiverine hydrochloride and the like can be
mentioned.

30 [00401]

As therapeutic agents for dysuria, for example,
acetylcholine esterase inhibitors (e.g., distigmine) and the
like can be mentioned.

[0041]

35 The seamless capsule of the present invention may use one
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or nore kinds of solid pharnmaceutically active

i ngredients. [0042] Each conponent of the shel
conposition is, for exanple, blended and dissolved in
an aqueous nedium (e.g., water, 5 ethanol and m xture
thereof) and used for the production of a seanless
capsuire kihds ot aphed Welrnerewiceliefxhieg todeadignts-

" agdenus shell conposition solution”). The

concentration of the conponents (conponent

concentfeghi eamposeRkr of Hae WAk GORPPHEL 14 déousC S IFERTP e,

| D1 SOMROShET @s3akEbT 80 'an §qRESfLHRRE ¥n 1R .. 5% ).
When a | ow V]SCOSItK gelatin is used, the conponent
5 cebeamtlr apflonlEarebEbetand eaB@disaphifer §hf pgpAuction of a

shoLteNS thss ey iReet bmnidkhieto1iedues i ¥ e@ked to as an
seanl ess capsule. Here, the_|ow vjscosity neans 2 - 4

nPadéeourhhel 5 EPey L F s R4UEERR M-or exanmpl e, is

accor difig tonddigraREBRGbeser E&ftbrieRtd| &rompblAS]
(Carrier liquid) For production of the seanless

CEPREFRETSLIPRE Piegerban (WaFent o e "2 ERT % F P ui d"

10 98BRp&d 1 cHS 881 Ut dnhi $s fi@lrd reany 130 -besenphaQyathen a low
Exanpl es of the "carrier liquid' generally used.in
CRISEOTi il geiRkinde BPFG SUsEPBREE Gy ERGRPtiation can be
W&ﬁ'gbléﬁéé%@: QhidH il ytlc@ﬁi %’ﬁ)r(tml) tigd ldryohg vieinei bfter
soybean oil, corn oil an the like. 2 044] . .

( BreparEtdioRtof EEANFaE SRSl e)d(efﬁe géga%oé'slél%%opsslﬁlye
OEneEHE 23r—e_$eﬁ1§%'i dvertd Qiﬁ_sicﬁsﬂf}eﬁ%r fdaswsid)g fbfﬁeexample,
above-nentioned "aguequs she conppsd tion sol ution”

15 RECCTIHELITE EBRLE 8a§e?ﬁﬁﬁgﬁﬁa %ffghd a capsul e
priodagti on 30 apparatus generally used for the
prgguctio j_of.ggarﬂess capsul es (e.g., "SPHEREX"
manaf 26Furéd by’ Freund Corporation) and by a dropping
I mer sekb:i pradoatidreof] tigeictardeny sapsuilpl ef thezpkesent

far _the. both ¢ nent 10, Kfig vils fiel
B I A
200foemelpigieal.nozzl es into a carrier liquid and 18

Examples of the “carrier liquid” generally used in this
field include oily substrates such as medium-chain
triglyceride (MCT) oil, olive oil, soybean oil, corn oil and
the like.

25 [0044]
(Preparation of seamless capsule)

The seamless capsule of the present invention is prepared
using the above-mentioned “aqueous shell composition solution”
and “capsule content” as materials, and a capsule production

30 apparatus generally used for the production of seamless
capsules (e.g., “SPHEREX” manufactured by Freund Corporation)
and by a dropping immersed in a carrier liquid using multiple
nozzles for the both components.

To be more specific, a “capsule content” flows out from

35 an inner nozzle of multiple nozzles into a carrier liquid and
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an "aqueous shell conposition solution” froman outer
nozzle thereof into the carrier liquid at constant
rates, a fluid of these two |ayers is cut at given
intervals to formdroplets wth an interfacia

tension, and the outer shell layer is 5 gelled by

ceol Tagpaoysgivells canbesis icapsol wslonThérabteai aeder nozzle
S S I f :
Tt To TP ol rotact o Tourver oy sucr o8’ of Thad of
séhpbesgiccapeene i6f chheat gilasenintienyehs i ton fogmn@toplets

| Lathes, Locsuel pnodugtipn dBLNAC ader 10,6aM 280 he
produced by er method Known in thi's field. 0045]
s THelsedhpy @po%h@ deagl es seapset ecppul pe- pleserfitained

' %%gﬁiéégqca sﬁf&@q%metgégfgdjgo§ng &ﬂy%nltfﬁ% agﬁ.&giéa1to

the present inventionis not limted. 1s The size of
t Wées@amaswsteapsul e of the present invention can be

appr opriieeby, adidiRiedodyo t&seomggogapﬁlga% Ul
havi ng a di aneter within the range of 1 - 10 mmis

pPELEeRb|i@venpinn dscapsuti@ifgdi iy ichi aReduwst igpt Aetod and

10t RN ANEE Rf p2oquldTBY bthdPhRLtREENRLAR! Bn 24 s[ 804K,
For the production of the seanl ess capsul e of the

pri@8éat invention, it is preferable that the

t enper atny enepadit |t@1635@émlets|39c§§s§1§ﬂél erf edire@BnPoi Nt
(near multiple nozzles) approprlatel%ﬁcontrolled

ddrV Rt ddc F P §§aW1%?P RE R niks enychf the

CaRrsHbet coRkabios newsoanL irgxeassi vel y | ow or
excessively high_interfacjal tenS|onO% t enper at ure
|

Snear 250 5428 onhdhEd SET HpHT 6APP A% nF%‘? fBFGSqPt 1nvention
temﬁm P8, afeopecawdly ashesdheycankein abthde NAi dapsule
onent _.showi n excessi vel W O[ .excessive
HHENEE L R o LS C T e g 1SR
ina@m)a ¢apsuiepaatingﬂaaﬂiymeﬂmteh@th&ﬂ(1hboram¢uaof 2 - 6 mm

pggg%ggeon flgh qual ity seam ess capsule to

approprléféiy coﬁ%rol the tenperature. In the present
20l N\O®ABI on, the appropriate interfacial tension is,

o eonoFBL el s BRN F 0h BEhY LOERI T e Fhacre

i ntrenehatemml it9is preferable that the temperature conditions at
the capsule formation point (near multiple nozzles) be
appropriately controlled during production.

25 When the main component of a capsule content shows an
excessively low or excessively high interfacial tension at a
temperature near 25°C, as compared to appropriate interfacial
tension, (especially when the content of the main component
showing an excessively low or excessively high interfacial

30 tension in the capsule content is high), it is particularly
preferable for the production of a high quality seamless
capsule to appropriately control the temperature.

In the present invention, the appropriate interfacial
tension is, for example, 15 - 50 mN/m in the interface with an

35 agueous gelatin solution (21.25% w/w, 50°C). 2An interfacial
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tension below this | evel can be classified as being
"excessively low', and an interfacial tension above

this level can be classified as being "excessively

high". The interfacial tension can be neasured, for
exanpl e, by the aforenentioned s nethod. This
niigeeiealbetar uehis lenel i srielket hhasaidiedsasvbeing a

' easeoable1yan0e depandh 19,0 L D8, Kidds ol RS LAY Gever
cont ent I C e present invention is appli
Tﬁé@eb%fcl@lsartﬁia@@/ asskelhg ilexchesbrel ychnglt'OnsTderinthefacial
n%%?é?_éﬁ ycagf bk %H&esru%ar €foiC %@aﬁﬁie a%yagﬂé Oﬂo‘r@ﬁ&n@fqned
specific situations where the 1o present invention Is
sapgithed. T{le@mjmeméa%é@aﬁuésss mahéeéfthaﬁevmle@emthm a
I '}\égggﬂleﬁﬁeWXn%é”&éﬁ%ﬁdlﬁ@vo% anghedda layele 14:88,,0L &ntent
pharmaceuticalTy active ingredient on the outside of
c&PsHRECIS HER| Presaat éppriicimgs arpliedo| Those of ordlnary

PhasMeCabtineably a6t k¥Bsindr edbel LAisIRer S84 hBErLite
As such shell layer, the bel ownentioned coating is

USEALIO} GO48PPYRRIEAETRGTIt TRECHAEC POt ARNE Whefe the

1059aEkess Gapablen ofs %Eslpé&sent 20 invention may be
further coated fromthe aspects of easy

ad®PA75trati on, increased strength of the preparation,

Contr0|Théﬂ§eah§§§glﬂﬂpgﬁl@rdﬂ3Q%Eyp£gséﬂﬁelnventlon may further
pharmaceutically active _ingredient fromthe

preyar at$stlandy$henepket rpélaeaa'fff%gwaﬂéyéctﬂaebe
fqm@&ddperhtt be ot shdeiad @fh %Q&pb@l@%:e:ll' BRI 2onpefLng
may ot . nmay not contain a pharnmaceutica active

157 Ry PEU Grit 2 OB LY het St BEEeRipSy bR egs thtein-

pﬂES@ﬂthiﬂMﬁﬂIléWbrthﬁe soldvdmphai sreeubbeald Vi sagkéye

9 %g ent Is contained in a 30 coating |layer rather
ﬁéﬁ shell layer. That is, seaml ess capsule (C has

a eoatimg |-ayer conprising one or nore klnds of solid

phar maceut i cal | ctive jngre nts on t t.si de_of
a capsufe §heFTg?é%ﬂ§P¥frg% of (ﬁaﬁﬁu S ¢leB:Slent
20phiaventeen imegl by flaﬂmevecw@cbdncemtthéas&am egS easy

C%RﬁHkEsééQti%ﬁD Eﬁ%fgg%ggcg%&ég%thhgfféﬂé %%%ngaé¥%n, control
of dissolution property of the pharmaceutically active
ingredient from the preparation and the like. The coating
layer to be formed on the outside of a capsule shell layer

25 here may or may not contain a pharmaceutically active
ingredient.
[0049]

In the seamless capsule (C) of the present invention, the

solid pharmaceutically active ingredient is contained in a

30 coating layer rather than a shell layer. That is, seamless
capsule (C) has a coating layer comprising one or more kinds
of solid pharmaceutically active ingredients on the outside of
a capsule shell layer free of the solid pharmaceutically
active ingredient.

35 Seamless capsule (C) can be produced by the following

20



steps: 1) in the sanme manner as in the
above-nenti oned steps, a seam ess capsule (capsule
containing liquid pharmaceutically active ingredient)
having a shell layer free of a solid s
pharmaceutically active ingredient is prepared; 2) a
sétémﬁpharnaceutically active ingredient and a coating
base; a S coatjng.additiyv
dlzpérseg ggﬁégfgﬁggeg ﬁ%lﬁﬁgn |n§rg g%?&?ﬁtg2%$§.?
waeanlesst kapsleor( capsmqmnéatrkﬂergeéﬁyux@ igiaveacegicrdly
pQéEI‘Pé:%bk&é‘:{éd‘c)aﬁ ¥ 120.5h0g1 %]daeyg@tf SRS Ol g
coating sol ution ereln the so armaceutical ly

5 aébawq%@#@@llemacﬁaye beadedsently dé pnemdmeedlcoat i ng
sol ut iQn)g @a&ta%ege%mg, 26Lutd ongRBL AN, [ 1
above- nenti oned iIs sprayed on the capsu obt ai ne
i ﬁaﬁﬁ@%ob’%eh%ﬁﬁcéﬁé@lrzh) apgoating addibive are dispersed in
f byi g zedwbed g anul-at Qflxi(eﬁtg 30t e POMREX 01
CORPCORATI Eﬁb and dri ed. 6e€%ﬁ theesean1es§ or @
cEBpEtiress thareehd teBpive a ﬁ@lmﬂ e@WaC?‘ﬁWmhlanaC@h@

10CQﬁ&f&ﬂie'n@yg{sﬁx%fl%ﬁa@&yt1@1%e§oﬂ%1o§103\hﬁ'éﬂafh 89 solid
phar maceutically active ingredient en a coating

| BYRFFGeEEioRl Y SivhlMacEireasny et Poedissrdiedi Entthes

f ebpBthPRrRosRNdESS capsules (A) and (B), the
above- nenti oned production nmethod of seanl ess capsul e

(&) TR&Eaaing %%@tgavlwtﬁﬁaﬁﬁa&mecamﬁ Feptyened 2) is

Iﬁgfﬁﬂkﬁﬁh €RO IPsu2d @5ﬁﬂﬂaﬁad1n[ﬂH%5$bo5gﬁﬁéH%§Q£éﬁ 1 by a
exa s of the_ coating base include su coatin

58S rgvdftlé?déﬁ?%'ﬁeél PTIMHHIGSAET My DashE- 91't HBEX | | m

CCaRPORpTIANE, arsuisirakfed-r el ease film coating base and
tE % ke 30 As sugar coating base, saccharides and
g% hlcohol's such as sucrose (i ncluding white soft
sugar, xp'ahalséamiesuga&gsuleﬁammjtaﬂd (8§ ybhriHeobradicht
the_|ike ar use nds selec

ed,
Bt By i P 0 Brole e Piar gt coneotn o
2onpbac@m¥3tathlhﬁeﬁﬁhhaln&ﬁkdlpn90|pltated cal ci um

g?;g?g%ﬁgﬁdgsgég% atl?ayégﬂPr%EQch %m%%hg£%£¥ié%¥9§ active
ingredient is formed on seamless capsules (A) and (B), the
above-mentioned production method of seaﬁless capsule (C)
excluding the solid pharmaceutically active ingredient can be

25 employed.
[0051]

Preferable examples of the coating base include sugar
coating base, water-soluble film coating base, enteric film
ccating base, sustained-release film coating base and the like.

30 As sugar coating base, saccharides and sugar alcohols
such as sucrose (including white soft sugar, granulated sugar),
mannitol, erythritol and the like are used, and one or more
kinds selected from talc, crystalline cellulose (including
microcrystalline cellulose), precipitated calcium carbonate,

35 gelatin, gum arabic (including gum arabic powder),
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hydr oxypr opyl et hyl cel | ul ose, titani um oxide,

pul  ul an, carnauba wax and the |ike may be used in
conmbi nation. [0052] As water-soluble filmcoating
base, for exanple, s cellulose polyners such as

hydr oxypropyl cel | ul ose, hydroxypropyl net hyl cel | ul ose
(eydroxybypppinsthgd ee POLNQBe, t@mgndmyeotgdesephblmkﬁa,

e "EL D ndrexvslyheel L 3?232‘?2146 € 1n! 5@& SYDhetic

yners SUch as pol yvin m noacet at e,
afd ol kyl nethacrylate copol yner E 10 [Eudragit E

(t rade Jane)d, RALYYLYLRYLLRLIAPRE AN drdne Ll

pol ysacchar i des suc pu ) i um al g nate and
5t hellllidee; pakhyineve sbcﬂkeascamdb@xmwwéﬂ@blulmess] As

e ' base,. f Sl 1s

pg%§%%§? Egﬁ& l%g%oxygfoég thgpcel %ﬁ%sebgﬁ%'

phyﬁmmeéhylheyldlndwpr opstihyehligr euldthydsel adesat and the

S n Y. h L1 ul ose
aggggtggﬁﬁPﬁgﬁgggﬁéﬁg£yf%§% ¥£q553§?3??%°f§§ﬁj pol ynmers
sdépthslamenhaestifticec aeinpaligporgHacrylfBudicagiymer &

O(E_Eé‘&llea Jiane) %trara'é 'ﬁéﬁéy 1] gaoq%ﬁnﬁby@%@ia{m ah® the 1like;

udragit L- nane) hacrylic acid
c@eéYWaSlpﬁmsr tassm{ltlru&aér rr%ﬁ?éﬂn aheinate ppgeshe

n@&k‘éalancprtﬁguﬁﬁe s4ehr@smesihebhag, and the like; and
the |1 ke can nmenti oned. [0054] 25 As

sd§9§?hed release filmcoating base, for exanple,

cel | ul ose peLylers 15Ucha@hebhyé peﬂdzubggﬁpmd ckheulose
like; acrylic acid polyners such as _am noa

15 MBPRHRGEA SUED 2DV REYP T PEER %L LBSOFE r%éahﬁ‘fﬁy) 1,
etk oRgi et fe Al 1 uIBhacey had eseepahyser

suspension [ Eudragit _NE (trad 30 and t like;
R el oy e B et e L P brear BT difpaetd Gna

ek&ﬁphfﬁb(ﬂéc@96i¢rﬁlladﬁblyméisl@ﬁthﬂkﬁ|mbghhcryﬂﬂcehdimg
seRoLletiod TR TAS At FalF br FITEBu e aRE 25
20t h@pbll esr plbagEidt ZArES LSBES Sa g tpady etdmel) enemegihyacmyllc acid
%b%blymé%zs [Eudragit S (trade name)] and the like; natural
products such as shellac and the like; and the like can be
mentioned.
[0054]

25 As sustained-release film coating base, for example,
cellulose polymers such as ethylcellulose and the like;
acrylic acid polymers such as aminoalkyl methacrylate
copolymer RS [Eudragit RS (trade name)], ethyl acrylate-methyl
methacrylate copolymer suspension [Eudragit NE (trade name) ]

30 and the like; and the like can be mentioned.

{0055]

Preferable examples of coating additive include light
shielding agents such as titanium oxide and the like,
colorants such as red ferric oxide, yellow ferric oxide and

35 the like; plasticizers such as polyethylene glycol (e.g.,
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macr ogol 6000), triethyl citrate, castor oil
pol ysorbates and the |ike; organic acids such as
citric acid, tartaric acid, nmalic acid, ascorbic acid
and the like; and the |like. The above-nenti oned
additives may be used in a mxture of 5 two or nore
kinacksogcdie 6eod) ,atraathuwnaJpIHBQ&ﬂq¢8tat|Qﬂl,[@OSﬁ%OHﬁ@ﬁeS and
Lhe. ﬁ(%UCEJC%mg aER8s SeR 8sc GansuLe of tfaﬁﬁapfce%%%
i nven erations suc ispersion, stirrin
cmallmgtmandaidte:bllckecm @npietlﬁwhiéfé a@%r@enélk@
met hods, conyantianak Ly.d Qused,dd mfagebé SR 68l o hliGhre of
of pharnmaceut| cg} prepar ations. ersion can
5 pewd oq:mm@refbxnoé»(ahpr@of B asi arthr@pr@la*s@lefr Fiedho -
agegg us and the like. Stirring can be perforned, for
anple, by using a stirring device such as propeller
stirrerEorsthe myamdughdon e ths $¢dedeseompygecah e present
p%w{,{&%% Eg&ﬁ&%&{e' SuctPYasUdh Bk i of) uwnzrqqg, Soating

granul at or, m coat | ng appar at us and the
[ @057‘§th6\/\ﬁehe a2xh @Ielrfeéln?ﬁbsaqcpéﬁlféﬁ) Foalashedss @Ppﬂewonally

oPRaLgRGeutically,chi ¥ee1Yse ghgﬂﬁaceﬁﬂlb@(ﬂr‘e‘é@ratlons
intermedi ate |ayer may be forned between the capsul e

cont entDigpgreben @apbal rexfiterpd afRdr Sk Y USing a

gﬁéglo%naﬁ?yé&dl Hynthecankact of a liquid
pharnaceutlc active ingredient in the capsule and

a sol i ostplﬁéllﬁﬁc%%ﬁ iPEaPE YL Ay e EP HF*EHPERt B USRI 2

Capsyl-eng 2vehel dudrausr prdhia 1kt ef iadirat et i ayek ead e
formed by nol ding, sinultaneously with a shell |ayer

15cdrik&i ni ng a pharmaceutical ly active ingredient, the

af or enegdtangdesheld pecospes,t ifon d1eelef 1By using a
phar maceutically active ln redient, a 30 coati %h ase
arfdPof1 22t GEEPRLR Widi i Tet éxﬁﬁf%9|%ﬂg?r8§uﬁ§?ﬁg € ixe.
mulobisph € nozzl es during capsul e fornatlon [ 0058] The
conpone ratio apsul e s éei to t he

whol e pYf ‘ﬂbFaFP%ﬁ{ﬁﬁ§@8§l H%hé@& ?%ﬁsf% puf pose of 35
20C HakrBk ety chh ey dh SSigleut h@redireoper 41y iofacthee intermediate
P %ryggcrga%t/ Ib%alfl)%neg?between the capsule content and the
capsule shell layer to avoid interaction caused by the contact
of a liquid pharmaceutically active ingredient in the capsule
and a solid pharmaceutically active ingredient in the capsule
25 shell layer.

The intermediate layer can be formed by molding,
simultaneously with a shell layer containing a
pharmaceutically active ingredient, the aforementioned shell
composition free of a pharmaceutically active ingredient, a

30 coating base and/or a coating additive as materials by using
multiple nozzles during capsule formation.
{0058]
The component ratio of the capsule shell layer to the

whole preparation may be changed for the purpose of

35 controlling the dissolution property of the pharmaceutically
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active ingredient fromthe preparation. [0059] The

conponent ratio of the coating |ayer (shell |ayer)
free of a pharmaceutically active ingredient, which is
formed s on the outside of the capsule shell |ayer,

to the whol e preparation may be changed for the
patpo&ﬁ1m§rednﬁnmoEk@mgﬂkherepﬁﬁﬁﬂjbution property of
E &ﬂarn&ceutlcally active ingredient fromthe

p eparatlon [0060] 10 The seam ess capsul e of the

pr esentThienvempdrentmayt e off thé¢ expaiting kHyefredapgll layer)

C%ES“' & (aepﬁl sl 62 d'a%)mg f&%gﬁgaffé@css WRapsul £ f%med

resen nventi on a capsule fill'ed with t
5seanH&S$u¢apS@hé?WHy taneela ﬁh@kldﬁyereﬂﬂéﬂéefE@01e

' d%“%ééat%%%\ 8y kD ch99, % fEQetﬁ@mbss@r@ﬂO%mmﬁ the

resen ention tan be safely admnistered t
ndmﬁa¢kud¥9ngpronﬁnmye0fr%he Phaﬁm@QQUtéﬁﬁllY(ﬁﬁ&lVBOMQQﬁ§dlent
h [0062] 20 The dose of the
sggg gggp% éuf II?lthe present invention need only
béOQﬁobffectlve amount of each pharnmaceutically

108Cti Ve 4ngr %%?&s tc%pQ@lé:Qfﬂ ahBegrdRnthenwaanbassay be
capsule dm ni stration frequency of the

séaﬁrue@slmapéaffee@mt FARSHreedend - i MPEAt FRPHE) t he

af or emefitd Qugg) STBLSuL O Snendayreentalh@stdepensd ng
on the properties of the pharmaceutically active

i mgpedientilledpeldoibgi peAflgse FIPIYHG BaY | Bpve & gark or

tinRserd A3y 1qbRO68lcafson. specific exanple, the
effecti ve anount of QOVEGA-3- 30 ACI D ETHYL ESTERS 90

15 sLOPGAI - 6000 ng/day for an adult (body weight 60
kg) . AnTﬁgfdﬂ@Ehyg ﬁﬂ@ﬁé@&tﬁgn|d1paﬁuipﬁéﬂénﬁCfﬁﬁHﬂilbﬁ can be

for /d for an adult body ht
603%%5&)13’ a%‘%“éﬁF@E?‘Né’ g‘%%%%/ of - gt atiPse £ HBL O cat,
exady! Bovine, 100s8) mukday Hwdanan adul t (body wei ght

60U5g£1 24
20 The dose of the seamless capsule of the present invention
need only be an effective amount of each pharmaceutically
active ingredient to be contained in the seamless capsule.
While the administration frequency of the seamless capsule of
the present invention to the aforementioned mammals in one day
25 varies depending on the properties of the pharmaceutically
active ingredient to be contained, it is typically 1 - 3 times
a day.
[0063]
As a specific example, the effective amount of OMEGA-3-
30 ACID ETHYL ESTERS 90 is 100 - 6000 mg/day for an adult (body
weight 60 kg).
An effective amount of lapaguistat acetate is, for
example, 1 - 100 mg/day for an adult (body weight 60 kg).
An effective amount of statin is, for example, 1 - 100

35 mg/day for an adult (body weight 60 kg).
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[ 0064] The nunber of seanl ess capsules to be ingested
per admnistration is appropriately set according to
the content of the pharmaceutically active ingredient
in one capsule. 5 Wen plural seanl ess capsules are to
be ingested per admnistration, seam ess capsules in
t heoédinber necessary for one adm nistration may be

har d_cAssufatyS! (osertl b Eeerf s e, BnrstEpt o
padticidtaeltyopref epgbberisdaitesst ac;apsdi.rreg oo the content
R Gl DA et S VA Y ol
ESTERS WrapduiaRSeagleds |apaglestat dcetatiogpered per
R
sionvasdmitriiﬁtpeti@ap@ul ke faldednieswecapsedecr@B) packages or

j 7 JACI D ETHYL ESTERS 90 and
2%%9%%@5!“% 9. My Qgg.@re% an

atorvastatin r capsul e; a seanl ess capsul e
(APOedht ai ni ng 25 ng of OVEGA- 3- ACI D ETHYL ESTERS 90

0and 1. J&qf%é %ES&@t @%@t@&&ﬁ% gégﬁéﬁame@emess

Ysean ess capsul e contai ni ng 25
Eﬂa{yﬁulfsmeRSegnr%ﬁ@tzlmerdﬁw@u W%%‘td@t ithe p&el leapsat e;

aSeamhess ¢a §Hi@ ((BE) c6M 311RyNYs 2Ry ¥ BfEGA-3-ACID ETHYL
OVEGA- 3- ACI D THYL STERS 90 and 1.25 ng of

| ESAERF stRrndc bt 21 epef LaRRSNEtahmretate R cagsule;

capsubf1 L) cfagaaﬁé NI cSRe 48h 0k VB o3 St BUR‘ED #8ivr,
ESTERS 90 and 2 ng of sinvastatin per cagsul e. [0066]

| FSTEBY W e 2 Rt N ELOVR FiGrHt DEArPRSUABi ity of

eachcaphaddreputi €ald)y castd Ma righgh ey ¥ odECAYACID ETHYL
Ion% term preservation, seanless capsules (A) and (C)
FSIERat &t &Bide? BD 9 2 PEVROP ttRePST MAFSHLEat i on of

praociléam@gb SlagpSle @ga&bﬁs@@a@sulsemﬁ B)t anmefﬁcabl ETHYL
Eﬁzasﬁ]él es [0067 The fsent invention is explain
i 5

Re Fetd 1 f° (e O35 fRiTowicRg EEMFeBST d?r?tsilg?
BéampbﬁSe%d:alﬁwawam)OﬁoExarmlr@szs R2p of OMEGA-3-ACID ETHYL

ESTERS 90 and 2 mg of simvastatin per capsule;
a seamless capsule (C) containing 25 mg of OMEGA-3-ACID ETHYL
ESTERS 90 and 1.25 mg of lapaquistat acetate per capsule; and
a seamless capsule (C) containing 25 mg of OMEGA-3-ACID ETHYL
ESTERS 90 and 2 mg of simvastatin per capsule.
[0066]

In view of the content uniformity and stability of each
pharmaceutically active ingredient during long-term

preservation, seamless capsules (A) and (C) are preferable.

30 In view of the simplification of production steps,

seamless capsule (B) is preferable.
Examples
[0067]

The present invention is explained in more detail in the

35 following Examples, Control Examples and Evaluation Examples,

25



which are not to be construed as limtative. As
preparation additives, those listed in the Japanese
Phar macopoei a Fifteenth Edition, the Japanese

Phar macopoei a Pharmaceuti cal Codex or Pharnmaceuti cal
Exci pi ents 2003, were s used in the follow ng
Exdaimdd exsean@lt Gonbeototstamptiess limitheiYeol | owi ng

Exanpl " '
CCore! S5y 5 SRRSO, G S0t L Sess

r Bhamaqcvpbhea folfiternly Efdbliien, 1thet Hepawead @Qér@%}@@@leéa
( Ofa | i calf were
Bl 38 AT B ol e

5ghye®rnmn t(lSOOoMogv)lngsl@xdmptlsls smﬂi lﬂOin@nof( Xperglgy. (solid
15 cont mth Ve%l%@llg% )?A@(\%éggl l% @}5 wltl%n( Qa@fb gs)nows

wer e sso inp wat er (69 5.56 g) heated
t geb@Q, ramdothe m xture was degassed under reduced
pr, ﬁ@ééj]re to give an aqueous shell conposition
ution. To OVEGA- 3- ACl D ETHYL ESTERS 90 (6000 g) was
aBdemple2@ powdery | apaqui stat acetate (300 g), and the

psolid %EE@&&% Ak ! Yorfiftsli ¥ ok NEHedl €At MBSo110wing Table
dlspers y using a_ dispersion apparatus

( FantifiacearédsHycapEUYFRAN, oK NEMAHCANAGEVand gD vEr sy
capsyh&£ontent. Using an apparatus for seani ess

capsul e production 25 (SPHEREX, manufactured by

Freund ©drpérationi)y, shrewHm €38 IkapsdPed vy 6P€15%1Fféﬁ’ted

f rap-the &q;@gowsg>sh%b&bg%mc&nbt%h @akugion @adlahe
capsul e cont ent. as a carriler

15c&08HFRET dPOwas ?Qe'r faé‘%rré%lllé’cw gxgecloys i d8- f)%rg)sé’%ﬁd

TQﬁsQQi@&F%ﬂ Eépﬁﬁuﬁﬁwﬁ@éﬁ @Q@Beg6hﬂ dchefdigenat®r and the
30 dried in a drler untjl the water actiVvi

r é‘&é‘ﬁéﬂe M6 ABFesSThaRIer 2 eChréf ?ﬁeesséléﬁi:%rgﬁveqé?da%%ous
t%e@@D@dﬂ;ﬁs&@ﬂ&@C@l\&&&onw ped of f to give the

Sea o AL ) Bl LB Ve g
201.padagy OfagdaapagtiiStattacet ¢d0® per aapshkeesoBisd [ 0069)
2pharmaceutlcally active ingredient was dispersed by using a
dispersion apparatus (manufactured by POLYTRON, KINEMATICA AG)
to give a capsule content.
Using an apparatus for seamless capsule production
25 (SPHEREX, manufactured by Freund Corporation), a seamless
capsule was prepared from the aqueous shell composition
solution and the capsule content. Using MCT oil as a carrier
liquid, capsulation was performed at 25 capsules per second.
The obtained capsules were cooled in a refrigerator, and
30 dried in a drier until the water activity reached not more
than 0.2. Then the carrier liquid on the capsule surface was
wiped off to give the seamless capsules (B) of the present
invention containing 25 mg of OMEGA-3-ACID ETHYL ESTERS 90 and
1.25 mg of lapaquistat acetate per capsule.
35 [0069] |
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Table 1 conposition ratio (-) OVEGA-3-ACI D ETHYL
ESTERS 90 1000.00 | apaqui stat acetate 50.00 gelatin
(jelly strength 250 g) 363.56 concentrated glycerin
42.90 sorbitol 21.45 vyellow dye No. 5 0.090

purified water 998.67 [0070] Exanple 2 5 According to
t rebremposition ratio in the followng Table 2, the
seantess Ta bui%.gB) of —the present T nve L%on Was
pro%‘?i‘&?é’&.lt@ n°(jelly strength 261 g) (6372 .0 g),
conggia-at eolrp ghryeer tsreERE56000 g), sor biaoal. 08ol uti on
(540.0 g). (solid 10 content: 378.0 g), q&poerIOM/dye
hb.l?Pﬁéﬁ?S 29)2WERES di ssol ved in purified wat er
(2233&%tgh hestigd stochP€B 2d0dgt he mi xt B6s.was degassed
under reduced pressure to give an aqueou 9ghel
conpIETIOA O EER™ To OVEGA- 3- ACI D ETHYL "ESTERS 90
(3086rg)onas added 15 powdery sinvastatiai.4240 g), and
the solid pharmaceutically active ingredj was
disﬁ%ﬁ%@ﬂdgﬁqﬁ§i§g a di spersion apparatgg%@b

( mepuf atitedr egtdyy POLYTRON, KI NEMATI CA A8 160 gi ve a
capsute—ctontentT—Usimg anm apparatus for seam €ss
capsul e production 20 (SPHEREX, manufactured by
Fri@ond] Cor poration), a seanl ess capsule was prepared
fr n1t§g Aqueous shell conposition solution and the
c&%?ﬂ?e content. Using MCT oil as a carrier |iquid,
scapsul adtanrdias pertfher pedpasitd®ncapsid 6o pee Hddondng Table
T taine p d.j r L.ger.at

] 35 e S ey 1B s Caet o Ty e

r gaciiededot nmore than 0.2. Then the carrier liquid on
the Capégia%i%u{(égf%é;’ﬁ%gn }P%IOES Q@@'._Yﬁegy,hec_oncentrated

seanl ess capsu e present 27 invention
contyaieming( 728 - Aggbf OMBGAC3- #FEDiETHYR4 ESTERS(TW 18nd

10 content: 378.0 g), and yellow dye No. 5 (1.56 g) were

dissolved in purified water (22338 g) heated to 52°C, and the
mixture was degassed under reduced pressure to give an aqueous
shell composition solution.
To OMEGA-3-ACID ETHYL ESTERS 90 (3000 g) was added
15 powdery simvastatin (240 g), and the solid pharmaceutically
active ingredient was dispersed by using a dispersion
apparatus (manufactured by POLYTRON, KINEMATICA AG) to give a
capsule content.
Using an apparatus for seamless capsule production
20 (SPHEREX, manufactured by Freund Corporation), a seamless
capsule was prepared from the aqueous shell composition
solution and the capsule content. Using MCT oil as a carrier
liquid, capsulation was performed at 25 capsules per second.
The obtained capsules were cooled in a refrigerator, and
25 dried in a drier until the water activity reached not more
than 0.2. Then the carrier liquid on the capsule surface was

wiped off to give the seamless capsules (B) of the present
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2 nmg of sinvastatin per capsule. [0071] Table 2
conposition ratio (-) OMEGA-3-ACI D ETHYL ESTERS 90

1000. 00 sinvastatin 80.00 gelatin (jelly strength

261 g) 360.16 concentrated glycerin 42.39 sorbitol
21.37 yellow dye No. 5 0.088 purified water 1271.74
5u[v€)e£ﬁc2]on Exarpingnd 2t owr dif NQMEGR-BhaCT FEYTt FYERSaPP gand

2 the ollgg%gy%lga§g§C:§Su%ge seanl ess capsul e (B) of
t Ae™

resen nven produced. Gelatin (jelly

sﬁﬁ@ﬁ@th 261 g) (3186.0 g), concentrated glycerin

% 1Ozg) sorbitol solution (270.0 g) (solid

con ent™_ 189 0 g) and yellow dye No. 5 (0.-78 g} were
dlgsmtmedthn1pumub|ed wat er (11169 g) hedted to 52C,

—I5 ggssed under JRduggd pressure
oqéﬁggf§ﬁwgﬁﬁ§@5§LW%ﬁgﬁs g@np03|t|on é%@u??on To

OVEGAw3sASE D ETHYL ESTERS 90. (3000 g) w&9-88ded

t 4 dth
pha?%%x%u %éﬁf a% 4%%9I%é egrent aas éﬂspersed by

u3|@gm&ndmspaisﬂgneZDlapparatus ( manuf ack2uBéd by
POLYTRON KI NEMATI CA AG to give a capsul g;content.

bitol

Usi g an apparatus for seam ess capsul e productlon
( SPHEREX, dgarid.ast ured by Freund Cor por atd-88¥F,

sean1 %ﬁfdc ggﬂ;e was prepared from the,aqugous shel

Qn'Hf'nn4%%#44%%4%#%&#%%%99%eﬂ%——LBIng

5NCT 0|I as a carrier |iquid, capsulation was
Fged at 25 capsul es per second. The obtained
capsu

were cooled in a refrigerator, and 28 dried

i examgteé et until the water activity reached not nore

10
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According to the composition ratio in the following Table
3, the seamless capsule (B) of the present invention was
produced.

Gelatin (jelly strength 261 g) (3186.0 g), concentrated
glycerin (375.0 g), sorbitol solution (270.0 g) (solid
content: 189.0 g), and yellow dye No. 5 (0.78 g) were
dissolved in purified water (11169 g) heated to 52°C, and the
mixture was degassed under reduced pressure to give an aqueous
shell composition solution.

To OMEGA-3-ACID ETHYL ESTERS 90 .(3000 g) was added
powdery atorvastatin (240 g), and the solid pharmaceutically
active ingredient was dispersed by using a dispersion
apparatus (manufactured by POLYTRON, KINEMATICA AG) to give a
capsule content.

Using an apparatus for seamless capsule production
(SPHEREX, manufactured by Freund Corporation), a seamless
capsule was prepared from the aqueous shell composition
solution and the capsule content. Using MCT oil as a carrier
liquid, capsulation was performed at 25 capsules per second.

The obtained capsules were cooled in a refrigerator, and
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than 0.2. Then the carrier liquid on the capsule
surface was w ped off to give the seanl ess capsul es
(B) of the present invention containing 25 ng of
OVEGA- 3- ACI D ETHYL ESTERS 90 and 5 2 ng of
atorvastatin per capsule. [0073] Table 3 conposition
ratied (in) a OVEGAUBLACIUDeETRYEr ESTERSE 90rerghed ot more
a‘[élggﬁll"%)gbat I'Irhe%OtQQ ﬁ:%ll@.trl ﬁ4d1%| l)M Ls&é' %@gts@lez@qﬂrglce was
concentrate l'ycerin 42. sor bi t ol
yeinWVQ£¢et¢kHlW9 @h®8ﬁﬁamiﬁﬁ$f¢4ﬂfu®8ﬁekBklﬁfltW%-PH??G?H]
Féﬁgp e [ hevEma t e
fo? OMAné %égéﬁggﬁg @%é&gggﬁ@gss caégg?gﬁF&? Eéﬁﬂﬂ@ 60€and
spPesemt phvemstatinager epduted. Gelatin (j el | y
sg pefgth 250 g) (7517.5 g), concentrated 1s glycerin
02.1 g), sorbitol solution (644.4 g) (solid
cBabEnt3 451.1 g), and yellow dye No. 5 (1.859 g) were

di ssol ved:{ &, RuLiEied water (20807.8 g) heated to 52C,
and_L5é__nLxLuLe_mas_degassed—undep—pedueeé—ppes

sure
to QHEEA-3-K¢ Yh ETHBRCRSRERGt POn aqueous KHEI-PO
Vgg 0. spl ution. 20 Powdery | apaquiggt gh acetate
(52 was added to heated purified water (2000 g),
andgetll?Pélm xielly wasergipl 264 ¥b a  di spet®i-8f appar at us
-(P%mra@&“@fl@%k'{&d by KINEMATI CA AGp.3b0 give a
di spersion of solid pharmaceutically active
i ngP@diEat. The sol uti on was added to high37

con%gﬂkﬁagyqu255aqueous shel | conpositianopsgel ution
and the m xture was stirred and degassed

und@?r#%ﬁéc%%lteﬁﬁ' essure to give an aqu%% "4hel |
conposition solution containing a solid 29
pharnaceutlcally active ingredient dispersed therein.
Td9%PH&1 hi gh concentrati on aqueous shel |l conposition

10 Example 4

According to the composition ratio in the following Table
4, the seamless capsule (A) of the present invention was
produced.

Gelatin (jelly strength 250 g) (7517.5 g), concentrated

15 glycerin (902.1 g), sorbitol solution (644.4 g) (solid
content: 451.1 g), and yellow dye No. 5 (1.859 g) were
dissolved in purified water (20807.8 g) heated to 52°C, and the
mixture was degassed under reduced pressure to give a high
concentration agqueous shell composition solution.

20 Powdery lapaquistat acetate (525 g) was added to heated
purified water (2000 g), and the mixture was applied to a
dispersion apparatus (POLYTRON, manufactured by KINEMATICA AG)
to give a dispersion of solid pharmaceutically active
ingredient. The solution was added to high concentration

25 aqueous shell composition solution (10000 g), and the mixture
was stirred, and degassed under reduced pressure to give an

aqueous shell composition solution containing a solid
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sol uti on was added heated purified water. The m xture
was diluted to a solid content concentration of 25%
(2 kg of s purified water was added per 10 kg),
stirred and degassed wunder reduced pressure to give
an aqueous shell conposition solution. As a capsule
c oht e e UDVEGAL B -2ACH e EgYledESTERS spor{&b6 therg)nnas

26 8, SR A0 BB o A S50 0L,

Coprporatni oajp, afaiesieamaeg@ pugapsed eﬂah;ew ngha doxtbire febm
S HGLLE & CQ d %%n@&ﬂ GLent l.onl 8y %yf %”ﬁg J#om

t he agueous s mMposi tion so
5S@Iumdfp¢mrwﬁaeemaa:azldﬁydamn Ve k<m)g,r @dhlenedwalsi disgassed

d'u%BSES &u@%hrgﬁeés%\éério g?ﬁ%l ?H cﬂ}p%&ssgﬁén -3 }[95sition

formed from e aqueous osition solution
( sedvhter.ayer) was prepared Using MCT oil as a

carrierpd iaquébgsuféa ﬁ OMAaS - 3%1“130?:’?%‘?4 Hs72Rs 99 (5616

capsul es pe econ ‘obt al ned capsu wer e cool e
i 19)avpefydeger at or, and 20 dried in a drier until the

oWat er agdiipyi taM dsaaheds nalr %%Eﬁleésh%%pgul?e p-li%%ﬂcw@n
Yearrier I'iquid on the capsule surface was “w ped

t d SFHTREY h@agebattesedcApsinandAfosrorféopl ese ﬁ»teamless

%eBhi Om&nLak rHJ!ﬁblgof{Tﬂn Qfe rOMEGAs 3ohEh B Yk
EST%RS 90 andg 1.25 ng of la ng st at acet alt-(gJHX inoer

capsdlelayes foore] frpmabhe aqueeeﬁpﬂsﬁltl. eﬂmﬁ%%téoe jolution

OVEGRe 3n ACIR1 EdHYa e tERS: &0 11008: B ihgpasitngt aras
acetate 50.17 elatin (jelly strength_ 250 g) 725.

15c SHCBRE? et d1gP cjearyieﬁ)87arﬂ% ang GRbeE oihe4s. 15"1YeryéPI”6W from

dy@eNagudo®s K911 ﬂiﬁrﬂpf)b@ﬂldbﬁts%ﬂu’aﬂ&ﬁ @6 cond 1HREG] was

szj(ﬂe}fI lﬁ?ﬁg ?ﬁ%?xrégdl r(lj% tQltalﬂlse acga gfellt Il?Lgqu.gt Ic%plsﬂlg‘pleon was

performed at 20 capsules per second.
The obtained capsules were cooled in a refrigerator, and
20 dried in a drier until the water activity reached not more
than 0.2. Then the carrier liquid on the capsule surface was
wiped off to give the seamless capsule (A) of the present
invention containing 20 mg of OMEGA-3-ACID ETHYL ESTERS 90 and
1.25 mg of lapaquistat acetate per capsule.

25 [0075]
[Table 4]

composition ratio ' (-)
OMEGA-3-ACID ETHYL ESTERS 50 1000.00
lapaquistat acetate 50.17
gelatin (jelly strength 250 g) 725.12
concentrated glycerin 87.02
sorbitol 43.51
yellow dye No. 5 0.179
purified water 2216.86
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5, the seam ess capsule (A) of the present invention
was s produced. Celatin (jelly strength 261 g) (3186.0
g), concentrated glycerin (375.0 g), sorbitol
solution (270.0 g) (solid content: 189 g), and yellow
dye No. 5 (0.780 g) were dissolved in purified water
(866310 g) heated to 52C, and the m xture io was
degassed,.under reduced pressure to give 30%
C :%aé‘g £ration aqueous shell conposition solution.
Powder ywcsomiiast abi thd kedbpgyiwas added inotheaf@ldowing Table
purified ter (33 ), an%the ol xt ur Led
Py s Spal i e AP O el r e R P B
5 KbiNkMWEHCA AG) to give a 15 dispersion of solid
phar maceuti cal . ctive ingredient. T | uf i
added ;&8% % 0(8}réégﬁtsrta]ﬁngﬁga%§1e &s (%]h%ie'lo %gbn%%n%%tn?é%%ted
solytdin (1680 g), sewbitted adkitioe WB0 .S ighr ésolidand
degassed ypder 1 edycsd RLESUNG 18 b VA AY) AJUEOUS ssolved
she con‘pos(%tl on s u]tl on-containing a
pharpadeitd caltder d866Y 20 he@l_r@:ditenﬁzw,spedstﬁ@ mixture
iot US& € %asggdt\!hae§0¥%819&% %trééléﬁ +@d f@éj%og%hglnjlcentration
conposition solution was adde eated purified water.
Theuedua ghel empdisibied sedubigol i d cont ent
concentyahlop O 23% i KA 48 o) RHIY hh&gh Wa BEa V&S purified
added pé)r 10§]k§§)m, st%r r.e(l;( andg)degasssed 25 und?er pl_lrl e
r wdbeed 38Begburanc ghgi vitageaitr APPLsAR | 10 GoApERIISIOR
SQbyL Qs ABoRYIGRIS Uh&n el 8Ptd KMVREREBRACDAETHY.- g
ES%‘%RS él(? l(?‘gOOO lg{ was used. Using an apparatus fglrlve °
15 s BaFP s cRaps uF R ik BHRENG Gt 18d YoSPAEREX, 1ng&Ral &t ur S

by T etd wEor AL it8N3 03 & cheant £5S onCagsathes Ra¥ing a
doubl e filmstructure_ conpri si n% an inner shell |ayer

f 6PHREE Fiom BB PR U8 5151 | 2RONPEs MEF B S dRdt Fohrred

whgheddyssal hhdthaerasautireakhye act giee i f10ledbend sMaS1

di spersed (first layer), and an outer shell Ilayer |,

f GPRBES Friom 38l HE aqaRGHS 'SHef | PRGBGSRt GH ¥oP Tt Gh
20( Segesdidray el Jpavased 3fepsrpared. Using MCT oil as a

carrier_|i uig , capsul ation was €a(1)0erf§rggd at 20 .

capsul 6% FEF 3%t GrFCeRhER o e PREE Ea LGt b CIRPE ELDt ed

| Bodut & iwger alidsd hafled purified water. The mixture was

diluted to a solid content concentration of 25% (2 kg of
purified water was added per 10 kg), stirred and degassed
25 under reduced pressure to give an aqueous shell composition
solution. _
As a capsule content, OMEGA-3-ACID ETHYL ESTERS 90 (5000
g) was used.
Using an apparatus for seamless capsule production
30 (SPHEREX, manufactured by Freund Corporation), a seamless
capsule having a double film structure comprising an inner
shell layer formed from the agueous shell composition solution
wherein a solid pharmaceutically active ingredient was
dispersed (first layer), and an outer shell layer formed from

35 the aqueous shell composition solution (second layer) was
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dried in a drier until the water activity reached not
nmore 5 than 0.2. Then the carrier liquid on the

capsul e surface was w ped off to give the seanl ess
capsule (A) of the present invention containing 25 ng
of OVEGA- 3- ACI D ETHYL ESTERS 90 and 2 ng of

sphrerestegt.i Vgieg M@'pmleas[@@?al]rieroll[@m ec@psulation was

clzgggg%bltehogt rafiQ gui%%g(\% rﬁ(:l D ETHYL ESTERS 90

sI mvast a atln(JeIIy strength

261 9) Th@SOEWaiT@@ﬂGe}HWJaSedegqi mlﬁﬁ 85 Fgeispgdiiateor, and
4320, el andye b, B0.LED: MILLLEd aRben 207207

6 According to t nposition ratio in

5t hbatf dl I2ovv| TerTabe ecan;aeﬁ lidieids @anﬂ@s sapapseal wirteyre ofas

I
Ejug??a XN, gjh%ntthensgmesereé’é&ﬁ% (el 't%e(%iesent

y streng 245 g) (3158 g), gelatin (2) jell

stpesrtitpn29gnpining785 gig g0 AUBFATIPEED P REer EﬁTf%Ps":s@Ooand
9). mEQBb%EBba§§H€ﬂH BQrQéggmgeg) (solid content: 299.4

0 yell ow dye No. 17 g) were dissolved in

pl.ﬁbf)??bd water (16610 g) heat ed to 52C, and the
lommgy{éa gfas degassed under reduced pressure to give

ul e

an—agueous—shell—conpositi-on—soluti-on—As—a—eaps
con@@WOSlWEGmagAACI D ETHYL ESTERS 90 (11000 g) was

USEGmo 3 Uﬁ&{w FyAPPS IS of Or seand essocapsul e
pro S

uct 1 on PHEREX, manufactured by Freund

Cor pErvasitah}n a seanl ess capsul e was pr&Ep&Qed from
t hegCapsyl @5£0Nt entARd, the ?/qCTeOUS 32 shelds

corrp03| tion solution. Using

oil as a carrier

| i gePrFenteapstildic6hinas performed at 253%dfsul es per
secghchithe obtained capsul es were cool edsdpza
refrigerator, and dried in a drier untilot1h7e8 wat er

act YoHay A¥adied not nor e

15

20

25

purified water 2572.67

[0078]
Example 6

According to the composition ratio in the following Table
6, the seamless capsule (C) of the present invention was
produced.

Gelatin (1) (jelly strength 245 g) (3158 g), gelatin (2)
(jelly strength 297 g) (1579 g), concentrated glycerin (559.0
g), sorbitol solution (399.2 g) (solid content: 299.4 g), and
yellow dye No. (51.17 g) were dissolved in purified water
(16610 g) heated to 52°C, and the mixture was degassed under
reduced pressure to give an aqueous shell composition solution.

As a capsule content, OMEGA-3-ACID ETHYIL ESTERS 90 (11000
g) was uSed.

Using an apparatus for seamless capsule production
(SPHEREX, manufactured by Freund Corporation), a seamless

capsule was prepared from the capsule content and the aqueous
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5

15

20

5 than 0.2. Then the carrier liquid on the capsule
surface was w ped off to give a capsule containing a
liquid pharmaceutically active ingredient. Erythritol
(210 g) and gum arabic (80 g) were dissolved in
purified water (800 g), and powdery | apaqui st at
aske¢ Bl eofbbsitimngpelatrimt.al Usimg YET|edloge ¢ 2rnyjieantiquid,
t e o di ed and

e g B L A e e Ty K
to gi v&ha ob‘aaumagi sapmheﬁnweoﬁt@n%edglla a gelfrggerator, and
PRBIIRGGUL) GR1LY BGL Ve 9589 vqlt§p§§a%%gdtll?@{ Gloe

Ing a rotary ranul at or

nuheuﬁ actur eibheby tﬁe)\m@m@@@mm ON) the h‘@p@@)h@ i &ﬁgface was
S Q n in abh g, phargmaceutiscal Iy active
i %g%%|ée%ﬁt CE;gd Jg%%r sgaﬁgﬁlefel n ?/vas sggrgayie% lon t he
capsuhaestaral i mytihe indrgdi@niphar maceutical ly active
| ngr ediggn, réegl d@@d oar‘rcp(gmnaar&ﬂ%t .6@@ ) M}@&@balgéaqved
seanl ess ‘capsule (C) of the present 20 invention
cént BRI GgI2Ba kg off COMEGA-2BSALP THETHYRPEBTERS togceite (

5 | c Suk® Jyag
oS PRI ECBHRLs Bt amihe pisers asaee

OVBGAn B tATIEDYET MY SPESFERS TGO ™ p0®. 190 @ géfRRTSion apparatus

( epgt 4 i 842 bi i gtddhin
st](%néﬁgtéh%z%%e i %ﬂ%%oﬁém rait:g? 3] yce%ﬁazs OJ‘({)n 92

sGEhi &hazf\aseutwhldmﬁa%vq\k%ngse@%dlﬁl&ﬁliﬁf%deah%%lé}

1287. Owsﬂr@paqyéﬁat%; f@ggﬁﬁge@—%edograafuwahbttmp-amo 0
gum ar abi ¢ powder 80. alc 40.0 stalline

célapaff%)%félrf@ oY ERW%F% EBR%EAEFO%O f@e F@%%H]@ ERaHpHE 7

containing the solid pharmaceutically active ingredient
dispersed therein was sprayed on the capsule containing the
liquid pharmaceutically active ingredient, and dried to form a
coating, whereby the seamless capsule (C) of the present
invention containing 25 mg of OMEGA-3-ACID ETHYL ESTERS S0 and
1.25 mg of lapaquistat acetate per capsule was obtained.

[0079]

[Table 6]

composition ratio (=)

OMEGA-3-ACID ETHYL ESTERS 90 1000.00
gelatin (1) (jelly strength 245 g). 242.94
gelatin (2) (jelly strength 297 g) 121.47
concentrated glycerin 43.00
sorbitol 21.50
yellow dye No. 5 0.090
purified water 1287.00
lapaquistat acetate 50.0
erythritol 210.0
gum arabic powder 80.0
talc 40.0
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According to the conposition ratio in the foll ow ng
Table 5 7, the seanl ess capsule (C) of the present
i nvention was produced. Celatin (1) (jelly strength
245 ¢g) (3158 g), gelatin (2) (jelly strength 297 g)
(1579 g), concentrated glycerin (559.0 %), sor bi t ol
solqnﬁséﬁl}%% 2ldvleslid content: 299.40gP, and io

yeldowrdyg NgeS> (1.17 g) were dissol vegq)ol @ purified
wat-er—{-16610—¢g)—heated-to-52C—and—the—nixture-—was

degassed under reduced pressure to give an aqueous
shghgoronposition solution. As a capsule content,
OVEGA- 3- ACI D ETHYL ESTERS 90 (11000 g) was used. Is
UEKABP &N appar at us for seaml ess capsul e production

( SPHERERGcoRB M 8&; whed-dhpdsheund G BOEAtiHN Yol Bowing Table
seam ess capsul e was pr epar ed fromthe capsule

scont it SHIaleRe WqsEdas(ClsRél Fhe aSESPE i i BGH ot i e
Usi-pgudel oi | as a carrier liquid, capsul ation was
performed at 25 capsul es per second 20_The obt ai ned

capsul diclgéie ool @glin HHeeER getader (35% Idr pethtin (2)

a gei ey sttryehbutlr@wva@elzmm gy, t&ozﬁ&&ﬁ&@ée@%ly&@kﬁn (559.0
than 0.2. Then the carrier liquid on the capsul

s F aBR RIS FppEd OB (39 2gl‘i‘\}e (gotithsorestiontarnf ny a and

10l iV@UL 8w pRarsaceuUti.qal by wsld Messogicadii@npuridied water
Erythritol (180 g) and gum arabic (80 g) were

diGEEI0E TEACRTT PEC mater L(BODAGPTe Afp GAaRRse under
S Ir@d&&é@tpxﬁas(sﬁee Ole giGley shabbidisCehkbul 06@n{c2Qtgdn adtd ution.

i xed 11 & GFOBRHS IR CaPparAEGE (NP AL UrBa Ry TRA 1000

t @)giwde wseei0at i ng sol ution containing a 30 solid

phar mace ut | cal I%/ act |t\1/lg Jf rc?eoalh1 nt dIaS sed t ne %lm
Using a Sfori afy FYRAGZ8d: Ded Granut at or ELE/POE

rHNSFHEREXM'&dnbﬁaéKDNREXbQIP%Kﬂ%&TCGB@Qrdﬂl@ntDaaIaagmless

sal uL.| o0 CO’“ %Pare ol i H?& 'E%%%HCQM ycth%‘?g!;ueous

[ nglpeal en sper se er € prayed
caqm@aﬂec@msaltmongsctﬂmelom q@scing)ﬁm’lrmaéuw (mldaytra@t iM@guid,

| ngredienton 90d SLiedLa L0179 2.060nL Ay Wbergby the

searnl ess capsul e e pres tion
20cont ai nTing RBafpgedfcaDVEGAs 3+AE DoBTYInESTERR 9@ rahdr s and

2 cﬂgegf iﬁi npstat é&iﬂerthg axpasé'gxe a\é’@§v9&} qjeg@ﬁied not more

than 0.2. Then the carrier liquid on the capsule surface was
wiped off to give a capsule containing a liquid
pharmaceutically active ingredient.

25 Erythritol (180 g) and gum arabic (80 g) were dissolved
in purified water (800 g), and powdery simvastatin (80 g),
crystalline cellulose (20 g) and talc (40 g) were added. The
mixture was dispersed and mixed in a dispersion apparatus
(manufactured by IKA) to give a coating solution containing a

30 solid pharmaceutically active ingredient dispersed therein.

Using a rotary fluidized-bed granulator (MP-10,
manufactured by POWREX CORPORATION), the coating solution

containing the solid pharmaceutically active ingredient
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[0081] [Table 7] composition ratio (-) OVEGA-3-ACID
ETHYL ESTERS 90 1000.00 gelatin (1)(jelly strength
245 g) 242.94 gelatin (2)(jelly strength 297 Q)
121.47 concentrated glycerin 43.00 sorbitol 21.50
yell ow dye No. 5 0.090 purified water 1287.00
sidipastsRd hhetein wesyshravesl on8the) cagam arcbite ipbwdéhe

891Qu1& Hérﬁg éhtf%&iﬁyaééﬂf%% 9@ féélgﬁg zghé)drﬁéé'€d %grm a
0.0 82]

wat er 8

According to

CERPHEIT/] @her%ﬁzy d-hen smelefS@I p@mtﬂga Tabl ef e pn%sent

S%ﬁ@%ﬁ%ﬁ%n?@@ﬁﬁ%fhﬁé@ 29fm§'8% BHEGE ACRY 8P AN EWBSRS 90 and
strength 245 g) (3158 g),
sgél Bgi ¢f SAvasrsatirepry @mselﬁgt W2 gptgingds579 q),
g@@gp}rated gl ycerin (559.0 g) sorbitol solution

produced. Celatin (1) (el

(solid content: 299.

4 g), and vyellow dye

NdTasl?%%17 g) were dissolved in purified water

(16648 3) theated ;0 52C, and the m xture pgs degassed
under—+reduced pressure—togi-ve ahagueous—shell-
C ONPNEGA-BoRACED IHRHYSNESTERSAYOa capsul e E&HI-Eft

OVEGEY :4C1 D BETYly EI&RpnI04

§ 1

000 g)ramgused. 35

Usi hg an aggaratus for seamnl ess” capsul e production

( SPHEREXD

hiifeddtvupedengthFE80rd Cor porwti-d), a

seaph£St &8RS Wi Wasn prepared from the capsul e

content and the aqueous shel

COﬂpOSItIOﬂ sol uti on.

NCHS%quﬁﬂéed as a carrier liquid s was ehtadsul ated at
?@pﬁﬂ}@§eg@g second. The obtai ned capsylp® were
coo

ed in refrigerator, and
purified water

simvastatin
erythritol

gum arabic powder
talc

crystalline cellulose

purified water

1287.00
80.
180.
80.
40.
20.
800.

o O O O o O

[0082]
Example 8

According to the composition ratio in the following Table

8, the seamless capsule (C) of the present invention was

produced.

Gelatin (1) (jelly strength 245 g) (3158 g), gelatin (2)

(jelly strength 297 g) (1579 g), concentrated glycerin (559.0

g), sorbitol solution (399.2 g)

(solid content: 289.4 g), and

vellow dye No. 5 (1.17 g) were dissolved in purified water

(16610 g) heated to 52°C, and the mixture was degassed under

reduced pressure to give an aqueous shell composition solution.

As a capsule content, OMEGA-3-ACID ETHYL ESTERS 90 (11000

g) was used.

35



dried in a drier until the water activity reached not
nore than 0.2. Then the carrier liquid on the capsule
surface was w ped off to give a capsule containing a
liquid sO pharmaceutically active ingredient.

G anul at ed sugar (210 g) and gum arabic (80 g) were
dissol@edngraqaupbﬁtaﬁhamﬁperS¢éMﬂ}sg)caEﬁHiGpQ%@Mﬁqﬁion

tat I 20
AR, en 55164 90 mgrenabli 0p el i st
dcsmﬁukeedaarmrapaxed froma the chspeesitontappandt Uy aqueous

f | o]
CORRLE AShbSH B B0 i O BiFPAed e BORHRR 11

5 dvesperrsedstheted At zglqﬁysalﬁéuanySﬁpgm@+zed bed
gfanmgcﬂ%{\@ % cag%\{ln sa%‘yE?é e AYaPREX e frigerator, and

g solution 20 contalning the
sdkief phharnecian Ml:léllll ythec inber i argrigdr gnteafibsgeraiediore

“Eﬁéf? dd‘ Maspsr ayed-ansthe; £apsile contay tp@umg gdleface was

| i'qui d pharmaceutically active ingredien and dri ed
t siped mig teozkvang, cm%ﬂ@bymtlh@l@é@nﬁels}s%léipsul e (O

10 O%é%d%%%@@i a%‘é?@é'ﬁ[%qr‘é@%ﬁﬁ.m ng 25 ny of
GA- 3- Al HYL ESTERS 90 and 25 1.25 ng of

| apaquisranlaeet sreapef2iPagsuped e abeat 1@l 9] 0083

[ 5abksy g le@Ny b &y ) g) OMEG pSu
EéT%RS‘%%'%OO 6ﬁ'eeI§%%nqsbi gll st?%nggﬁlg%h¥§ztat
H g)

2agetate d8lall n qptpéline §1e|l 1 Zé’? g) arsh ta¥c

CQQQ@"Ed‘c@ded ']@Hey%@&t@ré‘%a@odl%z@eﬁobn@]m15@d yeld ow
dye No. 5 090 purified water 1287.

15| éiﬁaa*eﬁ%lt% ABRRTHE é@a@lfag%taﬁa?a?ﬁé&@ug‘a? gzlfﬁ B CYtng
arsabi1 €1 0. Bnthah th AQ. Qo1 Ld Yhahhiae icah hul #58 v20iflgredient

p%ﬂ%géfﬁt&m%aggeggo 0
Using a rotary fluidized-bed granulator (MP-10,
manufactured by POWREX CORPORATION), the coating solution
20 containing the solid pharmaceutically active ingredient

dispersed therein was sprayed on the capsule containing the
liquid pharmaceutically active ingredient, and dried to form a
coating, whereby the seamless capsule (C) of the present
invention containing 25 mg of OMEGA-3-~ACID ETHYL ESTERS 90 and

25 1.25 mg of lapaquistat acetate per capsule was obtained.
[0083]

[Table 8]

composition ratio (=)
OMEGA-3-ACID ETHYL ESTERS 90 1000.00
gelatin (1) (jelly strength 245 g) 242 .94
gelatin (2) {(jelly strength 297 g) 121.47
concentrated glycerin 43.00
sorbitol 21.50
yellow dye No. 5 " 0.090
purified water 1287.00
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[0084] Exanple 9 According to the conposition ratio in
the followwing Table s 9, the seanl ess capsule (C) of
the present invention was produced. Gelatin (1)
(jelly strength 245 g) (3158 g), gelatin (2) (jelly
strength 297 g) (1579 g), concentrated glycerin (559.0
9), l%nmabisbﬁi§@Eu@t©n (399.2 g) (solid &6rmfent: 299.4

9) g Qa/e; qw dye No. 5 (1.17 g) werg gissolved in
pur| \N%tel‘ug %116610 g) heated to 52C and the

mﬂ@r@rwésc degassed under reduced pre$fufe to give
an ;agueous shell conposition solution. Ag g capsule
content, OVEGA-3-ACI D ETHYL ESTERS 90 (11000 g) was
usé&yatgl%mmgeéh%mr atus for seanl es$0clpsul e

pr %tfll@g wdRHEREX, manufactured by FRggupd
rom

the capsul e content and the aqueous shel | conposition
s@bpgipn. Using MCT oil as a carrier |iquid,

capsul ati on was performed at 25 capsul es per second.
26xFRRI DI ai ned capsul es were cooled in a

refri g@ﬂﬁﬂd%ﬁlné”ﬁ% tﬁ&'é%%dd%l@lgﬁlfﬁileniﬁltﬂéhQOYEEﬁﬂhg Table
activity reached not nore han 2. Then the carrier

5| Pquiee osr?af“ﬁés%%fléestﬁ)f @éet%spr%eﬁ*éd“ﬁ’feptﬂ@n gidke a
capsydh&containing a liquid pharmaceutically active
i ngredi ent. 25 Granul at ed sugar %160 g) _and gum ar abi c

(80 g) Sr&ind(Dsdigbdy | FHosapthi €th wat 6315860/ gysiafia (

pqwdﬂy Sl gsh eutgvn ( 81 q) &;racsrt@nlthaee@ejﬂy@la@ﬁ@ (5%@ 0
titaniumoxid %%L and ta wer e added.
Tl‘i’é n?%ki}rté’lv\é%l‘iﬁ@ﬁef(% Zafd Fﬁ’%&éjd cPﬂt%\ntdl $peérdiohn and

mag@awb usye( anud act.ureg) bgezleKA),s&@lxgsdven Jfud reeat vdier
olution containing a solid Ehar maceutically active

i n(érsé%ﬁ) éht PEREP_rice a2 thePBANTPRUSHFGUAS rEtSaf§gassed under
flmudta@Qamaugé atl| gitver aﬁNEqaébus raBUf acdmpoedtbyn solution.

the sol 14 PRAPTESGPPEaTTy BECPvE TGt B Ehe arEperLad 1ooe

t er eam wexsi.sprayed on a capsul e containing the

15't 'oq]t“of' n%Phar mageutically agtive,iogredient, and,drigd
(SPHEREX, manufactured by Freund Corporation), a seamless
capsule was prepared from the capsule content and the aqueous
shell composition solution. Using MCT oil as a carrier liquid,
capsulation was performed at 25 capsules per second.

20 The obtained capsules were cooled in a refrigerator, and
dried in a drier until the water activity reached not more
than 0.2. Then the carrier iiquid on the capsule surface was
wiped off to give a capsule containing a liquid
pharmaceutically active ingredient.

25 Granulated sugar (160 g) and gum arabic (80 g) were
dissolved in purified water (800 g), and powdery simvastatin
(80 g), crystalline cellulose (20 g), titanium oxide (20 g)
and talc (40 g) were added. The mixture was dispersed and

mixed in a dispersion apparatus (manufactured by IKA) to give
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coati ng, whereby the seam ess capsule (C) of the
present invention containing 25 ng of QOVEGA-3-ACI D
ETHYL ESTERS 90 and io 2 ng of sinvastatin per capsule
was obtained. [0085] [Table 9] conposition ratio (-)
OVEGA- 3- ACI D ETHYL ESTERS 90 1000.00 gelatin
( B) cpeting spleniprh ceabagimn2, edligehathacdR)icpely yactive
Stk gg&{gﬁ%9a g gg%ﬁ Ler&gncentrated glycerin 43.00
sorglto 5 geye %mﬁﬁ%@ No. 5 0.090 purlfled wat er
1287. ooUsmgrmam@riYn fgoidizqg-bad| ataedlstigar (MEGOOD  gum
a&éﬁ%h@a & b0 &aESRﬁ&Aonﬁf Y 3; ALt D %%'159&&?9

. titani um oxi purified water %

5[ (W(@SG?lm@gC@hﬁrml@@hﬁﬁéa®uAeééibY r@gﬁt@t@eth@redlent
fQﬁ@EE@%éé”%h%?QﬂW‘dé} £§p$§é&Lon a &gﬁgﬁiéagéﬁﬁélnlng the
(filmcoated tablet) was produced. Lapaquistat acetate
(émel@)phqralét:e@@WdWa@@tﬂ(\t@zzmer@qlerﬁmdare@rq@teérb<h form a
(4200183, WalkSeB aﬁﬁgskgmfbgéleagsgﬁgcgafeyl@ﬁé”breggnt
(FD- 32, manuf act ur ed , mxed

%HWGBBIQ%é%O&Ea}n%t% ’a‘ﬁldOﬁSWﬁﬁﬁe%TféiID ETHYL ESTERS 90 and

10N dE@XY BT SRYSeht 11 éuleomas(éﬁc%meg) was sprayed
to %lve a granul ate po er of |apaquistat acetate.
HEU8BE ai ned granul at ed powder (19810 g) of

qu@gmés§pt ‘acetate was applied to a powerm || 5

mantf-act-tr-ed—by—SHOAA-KAGAKUKHAI—CO—1LTB)—to
a sPeYRRPI PR 1oThe granul ation and siel@ were
per barces - 6 esridRdrEerrd e obt ai ned spgyesh powder
(38210 g) of | apaqui stat acetate were added

car Ael3'ode (altei eLoomatd) 24RdIhmgnesi 4ff stdear at e

gi ve

gelatin (2) (jelly strength 297 g) 121.47
concentrated glycerin 43.00
sorbitol 21.50
yellow dye No. 5 0.090
purified water 1287.00
simvastatin 80.0
granulated sugar 160.0
gum arabic powder 80.0
talc 40.0
crystalline cellulose 20.0
titanium oxide 20.0
purified water 800.0
[0086]

15 Control Example 1
According to the formulation shown in Table 1, a
preparation (film-coated tablet) was produced.
Lapaquistat acetate (3776 g), lactose hydrate (12270 g)
and cornstarch (4500 g) were placed in a fluid bed granulator

20 (FD-S2, manufactured by POWREX CORPORATION), mixed with
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(270 g) to give a mxed granule. The m xed granul e was
io tableted by a tableting nmachi ne (AQUARI US 36K
manuf actured by KI KUSU SElI SAKUSHO LTD.) using a
round type (9.5 mm punch into tablets weighing 300
ng per tablet. Onto the obtained tablets (34500 Q)
\M&Ss$¢ua1yedatyfdddnseoaqmqqyssbydmdxyproﬁgrnqmmusbag solution
Ineth el | ul.ose (2244 Iye hyl ene
gégﬁy X %{ﬁt%nlun1 X1 %%66” : red
féapawzcskadea@eﬁ:aq)e] bEhea opamlrtqqograoalasred( l_sllowc&)at(ér%lo g)
HCF 100N.,. uf actured. by Freun rporati.qn) to
a pllapa%: Fag aCé% 38 U %ppﬁdﬁFgffg o7 6 lql&control
fMman@ﬁatadeﬁdbiéﬁ@WAcﬁMﬂaWKHNQISE>ngLED Xapaquvsuawleved
a p 0 J 0
R P A e SR PLE L Fp IRl Pt a0 o
5®he bictiose hyfdﬂr@i @omdr 0(3866)6 nst arfc haﬁé@g@stat acetate
p S 0 .
CHAES YRR B LB By PR K0P T B e ibpin scearate
hy@r 6xypriopyginetaylicer| gltéusJée7 4&e p@k%tmyﬂmgh@ vifsycol

6(11.%%7%1:6%19 b&%?‘?ﬁf{i@é}%ﬁhﬁrﬁa&%@l&e{(gﬁﬁﬁ? I.QXIH%%uQa(qured by
SEAEBGEh SPISREYSHB IS - §) usigel at rwr(otz)typej é?JEymSLﬁ r Tsth
Zgatg)ték;i%%% \g%lg Q%CQBFJ I‘,@% %@rgl:éﬁgferﬂ n (615:%9 tge &)ta&)ned

sorbitol solution (solid content:
arr@bseyel (39wlaye N@S 59(?11/6117 agfl%rc@acﬁnggw%ﬂlpﬁ

PUbhb el Mat ﬁ&dr&%@y%e@ﬁﬂ%@glﬁﬁs@zQQZ@dg t he

m xt ure was Easse under_ ‘reduced pressure to ive

ar?%@iafe@dse%he Y988 t1h Hel bt FBHmAS* 438l @ and
carlentyr QVEAS- A1 ELY Y J58TERR: Wat 22008 -coater HCF-

100N, manufactured by Freund Corporation) to apply a coating
(10 mg per tablet), whereby control film-coated tablets

containing 50 mg of lapaquistat acetate per tablet was

obtained.

[Table 10]

component content (mg) per tablet
lapaquistat acetate 50.0
lactose hydrate 164.0
cornstarch 60.0
Hydroxypropylcellulose aqueous

solution 2:0
carmellose calcium 15.0
magnesium stearate 2.0
hydroxypropylmethylcellulose 7.48
polyethylene glycol 6000 1.5
titanium oxide 1.0
red ferric oxide 0.02
{0087]
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g) was used. i0 Using an apparatus for seanl ess
capsul e production (SPHEREX, manufactured by Freund
Corporation), a seam ess capsule was prepared from
the capsul e content and the aqueous shell conposition
solution. Using MCT oil as a carrier |iquid,
capstidt FeATaMR Zper for med at 25 capsul es per second.

is The G%bzgewe@i>cqeéyiﬁ%t\e@5&t§%lseg I g o), gelatin (2)
refrigerator, and drier unt|I t he wa

aéﬂ@lﬁr&t ;ﬁtnrera@m@ﬁoe nb]r5e7 9 gharp@czntm'e@si aﬁweramu(é& 0

bgw&mtghes&laﬁg%e(wfza%? v@élldwﬁc@&@er&ffzbg figje ang
control seamnl ess capsul e contai ning 25

OVEER'3-IXEl B EPYYL - ESTERI SIS Bevsapsuie. puzefﬁe@a@]ter

A r
CTED 5B n600REG 52y, Ahbinye hiafite e ot STE e
249dueed gEREERTE () JVel Ry IT4ENGt ﬁhw? fgampszzitum stlution.

concentysatedagdice tbRt & 0QMeeRIPiAEb 2iyd0 Esyﬁké% (11000
dye No. 5 0.090 purified water 1287.00 [0089]

CENtY®T USRdnpl e 3 25 As a preparation contai ni ng

S| rrvast@tlln IZQ%@% 8Qudrort abheted{dRAPEALL Wredublyi
g " lé usoed Oe090] go Evg uah olnOn

déﬁ%@%’ﬂx mgm@ct%eeome?rﬁewatﬂ. OAFRSF2f Apyalgquids PaRTLess
a@apémee Wl sPhasiEredasrah dHedexpsbloansesalidd tie Wafeous
g fted The(ggéggratlons groduced inh Exanmple 1,
b CFPaRAc L5 BRapl e 5, VBHE PG Bt b d PoR-GE Liauid,
Ceapsol atixanphe pgernfeifed athnoni saed 8@ sbye gasagadt o a
dog, bl god |l es were collected . over tine and t
15 concent it PR 10 SRR} &1 SETRcOtoe (A 2 getdciaer, and
wahe@tfnia Theeprnepal athonstel xangike teadbeanpbe wore
g EX@queThén the carrier liquid on the capsule surface was
wiped off to give a control seamless capsule containing 25 mg
of OMEGA-3-ACID ETYYL ESTERS 90 per capsule.
[0088]
[Table 11]

composition ratio (=) .

OMEGA-3-ACID ETHYL ESTERS 90 1000.00
gelatin (1) (jelly strength 245 q) 242.94
gelatin (2)‘(jelly strength 297 q) 121.47
concentrated glycerin 43.00
sorbitol 21.50
yellow dye No. 5 0.0%0
purified water 1287.00
[0089]

Control Example 3

As a preparation containing simvastatin, ZOCOR 80 mg
tablet (manufactured by Merck & Co., Inc.) was used.
[0090]
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io and the preparation of Control Exanple 1 were

adm nistered to the sane dog after a 1 week

adm ni stration pause period. The dog was fasted from
the evening of the previous day of each

adm ni stration day and, on the adm nistration day, fed
afvatuative EaFist ilon of bl ood sanple col | ection 6 hr

af ter Ifsiadmtné donabhOratiAnPent BgRSful kPat Hde@BUS CH Ylasma
adm ni stration solution (about 6 pg/kg) was

i APr AR ar }P%P%c?ﬁﬁrh?@t]elrtéfd v3p ?ﬁaﬂruﬁé? re
adm ni steabl-epaft ieashp piRpaBal h Gkapde 51 MHEXaRb1 €14 and
adn1n|strat|on thereof. 20 The _adm ni strati on net hod

5 of-*EHR r epéP‘ét‘?%é’rﬁ}a%raafsw“f 8f | SREIOPUFFFIRE hat &S
( abawhi Sk rald) basaviigeeto W tddga bﬁé&ﬁ@&ﬁ@i@ SEEENGEL1lected
i mredi ately hefore adm nistrati

oPEBar BToHES Tie SHPERE TGO b1 BEGHPF Xt 2ERARDI W 4
apdaskxangl ev8lusderi.gi ven by one administration unit

(40 se ess 25 capsule ). _one tablet of t

pr epargfpf ORTEPACHNOPSI %)Fﬁﬁﬁlpzelf‘ Lﬁ‘{:laélfjeF’é%‘nW 8
1ogamagehezprépéuatiuﬁ'pfpuémﬁﬁdﬂjEmampﬂe (abeud adﬁinmkﬁeﬁ&ﬁSto

addi tiona ven. he ood sanpl es wer e col | ect

Darr A A SIS o e gL S o SR peBESGD The

1pog24aanths48dhfrdnt ahal edéhitrigmet ﬁoe mem@)s afatyebf each

ad%hnlstratlon The %Iood_li ngles bef
a

tion da nis ra b} £ d ft
YAl ST Fation wer & col e BEyT 4 n1n|§P%r Rg 2t er

peﬁangamlratnoanmé hi@bhoslamrflecablb@ctum bl lmmodafstam“pl es

g plasma included collecting not |ess
t%%ﬁlgggﬁ%ﬁg E nmL of bl ood from cephalic vein of

f or ear M sy aga gl Sipodabr @B udyri age raddedt Wt lsolution

h di No 10, 000 t
SRR, SO0 RS ERBR AR i ered T an pegore
caldmépi el dfliondo e cheprepd npgadn (A¢ %m@coaftmﬂ 15

M b0t Qe NPt J&ss than 0.5 nL of plasma. The
obtai ned plasma was dispensed to a sanple tube and

20cr yopr e5t v instaratieazeethad of BT RERRFras3ys, was as
meih 86t Ur edr by ANYXRL El @83k C1 B r&ryecbbgaéu@l wtltﬁtéi

tenperature set to -30C, tolerable range -

@Geposabrlrﬁe Sé’éh%‘é?lt%‘?%ﬁt%%h‘?@r@)faqﬂ‘éﬁaam%‘%lﬂn of the
beat 1brds)i She GIQRREEESNE G P ERASHE NAS

ﬁ%?areed B4
MS/MS test. The results are shown in Fi
pﬁgﬁgpéng”ﬂgrsfglven by one administration unlt (40 seamless
25 capsules), one tablet of the preparation of Control Example 1
was administered by gavage, and further, purified water (about
40 mL) was additionally given.
The blood samples were collected before administration
and 0.5, 1, 2, 3, 4, 6, 8, 10, 12, 24 and 48 hr (total 12 time
30 points) after administration. The blood samples before
administration were collected before administering
pentagastrin. The method of collecting blood samples and
separating plasma included collecting not less than about 2.5

mL of blood from cephalic vein of forearm with a disposable

35 syringe added with heparin sodium (Novo-Heparin 10,000 units:
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lo Exanple 1, Exanple 4 and Exanple 8 showed

| apaqui stat acetate absorption profile equivalent to
that of the preparation of Conparative Exanple 1.
Therefromit was shown that, even when the seanl ess
capsul e of the present i nventi on was use

b{né%%rtblaﬁ‘ii | 5% )MOSﬁIPZh FIPREPHECE G cEPl 1&&* | ve The

| pgi edi@At 1o £ AAalkoed thgEel owass ey Vahents 4@, hat
of .a single agent. [0091] "Eval uafion Exanple 2 Using

¢ EVE GHCeREPATiTN 8f 5 SFmidsPAtTH | nTHt e Bed Ajasma was

i aﬂsg;enskéldoass&rsl%a@ulalwoé/\@ade&a}agate@erve@ iFhg freezer at -
parations produced in Exanple 2, Exanple 5 and

E%Qrﬁu(éw?a Ut Renprasparad i oh Séf‘]Y@:thqCélrlEx%?rﬂﬁ‘leélSal Co.,

Werq., adivbaist efedeby-gavaee, t1ardos MRhged SREPLES a0°c) .
were coll ect ed over time and he concentration in

pI 88 nEPRREE T EY &l Uat @4/ ™h &) Féb%?ﬂt%téﬁsa%?taéiahﬁl iz
E&amﬁeéraed ;E)(a%l&@ ﬁaQ,naea%ﬁré@d)}t g@/ﬂSﬂﬂﬁrt@EtOn gf
Contr ol vvereamnlstere to the sanme dog
after arhf n‘g‘klfagdﬁrﬁ PGt i18nfPause pelS é’&epﬁ”ﬁaetlo&ég"f
1ovva:3aﬁqaset ad Exampiche emmmpmé & rmlop:éevums;udaya@facetate
m ni stration day and eadmnlstratlon
aagRord ot pRrt e, SR bR BN b B tbPoots difgpaLeLioh of
cabhpatamelﬁxm;alaaf tler ’Bﬂradmmlﬁt wat:l:mhwnAthat, even when
%gt a astlrl n i ntrgnu %utraer adm ni st rat onn swol utio
about- 6 FE?F\’Nas i Rt r ARuSETPEPT y YR R 5 e T
b@ﬁoalesommmm reeft itha pﬁfamachuprcaqdayaacmeanngeahiemt
af ratlonther amnlst atlon
s bR S et R phonkithe €2 18 PO Guibie e,
PUPPPLiEd water (about 10 nL) was given W|th a
di I e, mredi ately before adnministration
oﬁ?géﬁﬁﬁegéégi%ons the preparations of Exanple 2,
Exanpl efsBngnthe E;mmhérgtm efgbverasyptomein plasma as an
adpihpi sty abhon, b 4 1 €40, Seanl.e5s. &y capsul es),, one
tabl'et’ of the preparation of Control Exanple 3 was
20adm ni sther @gebyrgavagepretnretluie ierarppar 71 i edmpde e and
(%I%Q%le 4 ohy wes pddhtional by 8iued: Fhgnhloqdyere
es were colleCted before admnistration and: 0.5,
1 adzllnasteafedllzy FVagRdta s Klogrt btend gapphes pirst §9>llected

over time and the concentration in plasma was evaluated.

The preparations of Example 2, Example 5 and Example 9,
25 and the preparation of Control Example 3 were administered to
the same dog after a 1 week administration pause period. The
dog was fasted from the evening of the previous day of each
administration day and, on the administration day, fed after
the completion of blood sample collection 12 hr after
30 administration.
A pentagastrin intramuscular administration solution
(about 6 pg/kg) was intramuscularly administered 10 min before
administration of each preparation and 5 min after
administration thereof.

35 The administration method of the preparations was as

42



so after adm nistration. The bl ood sanpl es before
admnistration were collected before adm nistering
pentagastrin. The nethod of collecting blood sanples
and separating plasma included collecting about 2.0
m. of bl ood fromcephalic vein of forearm with a
dispiosabl ePwyifiagevagdedaivuth 1IReph)r ivassgdvemmwiNbve 15

FENIRCEON AL o BTy Ps, Pt eroner of ™
cemzrairfa@geds( 40e Brepratipns dfb Example o2 .gEvempiat S é§§
t E%}ﬂ 9”‘?{319; gﬁlv@ﬁr@yt Exbeadﬁ?ﬂ{l%'tgggl&lx iR &% seamless

dlspensed to a sa e and cryopreserved In a
5 f ceesEesat ors@c;a@ﬂ/@F 537, pmﬁ;faéepmfe’@ Qeptpol SARYDLE 3

Ebggtidﬂinﬁéfggﬁﬁ %§|g£¥ﬁge ngd fJf%ﬁ@@ra%ﬁyf%légtwéﬂ%r (about

tol erabl e fange -20C to -
céﬁc@ﬁt wati etd{trighally ofivesi nvastatin in this

CryoDrQ%%rBﬁgbdﬂé%ﬁgﬁegwﬁ%r@eéélﬁé%%egybefé¥éw§em§hf§¥¥étlon
The results are shown in Fig. 2. The preparations of

28nEx kil & 22, Bradpl £25 Zénénﬁx%ﬁnﬂre (9okp\egime points)

10 Sb%@ﬁtﬁhhﬂls%q%at I %epﬁ%dd %aﬁgyéya&e%tret SartihabtPition
the preparation of control Therefromit

WHSTS s eERed  LedvER Wlﬁﬁ%m%é’ﬁpééga%ﬁé‘ul & hsr meRed

DBES%ILtlécEYﬁ@tkbl%d\N%mgb@dandbééi%&%@&ﬁgbgblalsh‘é ohcltrq
pharmaceutically active ingredient 30 contained

tﬁ@?%‘?%l\ﬂﬁsa%‘?ﬁﬁ valeRt ¢fo PLRAE oFoma CEPRYHE Fgéntof forearm

[ Q99R]a RMabuaihn shxangpd %d&e'drhvenﬁd abbhiiy Rfithe( Novo—
reparatl an groduced in Exa rrB 2@, was eval uat ed.
15pF88%ﬁ-Jaﬂ| 19n00¢ WBp| B ReS NP i e O RES Pééﬂ%%”?qﬂcm
pebt | ons. )Rl @@cbﬂl@&@%ﬁbb@&& les asfcpltgead(4sEhey, 0oo
were 43 prgﬁerved for nont

i Ty B aH Oeanal U3e Matthd B e B vemaamiet y

7%} 2 it pll hema e&isddabpematddo tand sa@abogm (acheiconposed
product derived fram sinvasta asur ed. The

pFéEi%P%?siezfﬁeSflICcﬁwthSFZ%(a?ﬁpr b‘? V(HEFa[f B?%‘éféalg\’iélaed by
201l BANDE Blae riaeinddotannal. oguedevajeu@tet@mreﬂsetarmwm

f st at t f EX le 2
et TR, bl e ARALEL Al S BT S ! o
capsudssitinofin Exdamnlceyévameervedl pectmedyapl esedred by

19‘%%/&9%%1&% flask, and conpl etely disintegrated
wi th purified water (50
The results are shown in Fig. 2. The preparations of

25 Example 2, Example 5 and Example 9 showed simvastatin
absorption profile equivalent to that of the preparation of
control Example 3. Therefrom it was shown that, even when the
seamless capsule of the present invention was used,
bicabsorbability of the pharmaceutically active ingredient

30 contained therein was equivalent to that of a single agent.
[0092]

Evaluation Example 3
The stability of the preparation pfoduced in Example 2
was evaluated. The preparation of Example 2 was divided into

35 small portions, placed in glass bottles and plugged. They were
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1o nmL) added thereto. Thereafter, acetonitrile was

added to 100 nl, the m xture was subjected to a
filtration treatnent using a filter (Acrodisc G-, 25

nm 0. 45 pm PVDF, manufactured by Japan Pall

Cor poration) and the obtained solution (20 L) was
mpasaeekd forThengumseht dfsysitemabiraidinywesndigasoe@ct 40°C,

a@@@ﬁgl D&lta%bl?'-t%mﬁ?& O%J-’ndgﬁdt{}fe fr@'sk.@tﬂlng'atlo and
conditions. [0093] [Residual rate neasurenent

w@éélﬂﬂa@%n(tdeﬁﬁ‘v@%@@gpﬁed‘m de#ii ped dolctinpinEsbeEiy) prRe
ClBaAGred. Pihe %L@pmtlﬁw %ESC@mr&anQ%ﬁ@ gr @Qs b%’iso

Shi sei do Co., d.) nobile phase: acetonitrile/0.01
5m§’|rFEe}§Yﬁﬁ%r}ﬁattBe biffeeFapy f3r53nadoged SHHAtAn( 3: 2)

oven t efReabuhe o AeHISsZaGn 28 0Ll ANAIRIYE Example 2
measurenent] neasurenment wavel en%t h: 249 nm col um:

CHpCEREaPAK ictgandolsopm 46 frATlegSxFaptes (20 capsules)

(rmﬂgga@;;w edybye SR198E687, 1acead1a a3@oamm |n%a§ﬂ§frﬁ;
A: 0.01 nol/L phosphate buf 3.5)/acetonitrile

mifadks ot |08ﬁpfﬂgﬁlﬂlﬁlﬁﬁbﬁqg§af5ﬁ‘és‘élt@ PrdhistoWpEeT |
mpmspaaa&i hufheto ( Phhe BedDtlea eh @ drfil k€1 driweed aa@écuttloomoo
(1:4) oven tenperature: around 25C 35 %r adi ent ELFO ram
(I“]lﬂeEFe JradvERt Yas FAPPBBYR] LI FabtETEREOR| et W? using

mobich @+ phage rAdf 8 dmbbbenPhase Bn (99pr, OndQOLtuledby
100 O 30-80 100-0 0-100 80-125 0,100 125-126 0-100
i dﬁg@ﬂ.ﬁ%&% f@@p@{ﬁﬁ*yn) and the obtained solution (20 pL) was

measured.

15 The content of simvastatin was measured according to HPLC
method under the following conditions.
[0093]
[Residual rate measurement]
measurement wavelength: 249 nm

20 column: CAPCELL PAK C18 AQ, 5 um, 4.6 mm i.d.x15 cm
(manufactured by Shiseido Co., Ltd.)
mobile phase: acetonitrile/0.01 mol/L phosphate buffer (pH
3.5) mixed solution (3:2)
oven temperature: around 25°C

25 [0094]
[Analogue measurement]
measurement wavelength: 249 nm
column: CAPCELL PAK C18 AQ, 5 pum, 4.6 mm i.d.x15 cm
(manufactured by Shiseido Co., Ltd.)

30 mobile phase A: 0.01 mol/L phosphate buffer (pH
3.5)/acetonitrile mixed solution (14:11)
mobile phase B: 0.01 mol/L phosphate buffer (pH
3.5)/acetonitrile mixed solution (1:4)
oven temperature: around 25°C

35 gradient program (linear gradient)
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[0096] s The anal ogue was eval uated as follows. The
anounts of increase in the anal ogues after
preservation for 2 nonths of the preparation of
Exanple 2 and the preparation of control Exanple 2
were cal cul ated, and the anpbunt of increase in the
antdP®glie of the preparation of Control Exanple 2 was
|qT§ym r;@qt ed fromthat of the preparation of Exanple

e with o
akRad u w-th—a r\angfl\la |nr~ragca was—r-enpVv d

 BHIS HELnE o] BeR HkS SRasTHE (55 u| TePidiee PERBRUP i (F) Tabl e
Bp The preparation @fyg Exanpl e[ 2 did nofy show a
ber-ease—+Hn—the-simrastatin content—is-and the |
Ut of ingrease i #%he anal ogue was bél ow t he
ngesfpl d val ue of tl%l Gty conjirmatign a3 defined in
CH (1 nternational

nfprpnpp On Hnrnnnjcntlnn of

p8Ani4al  Requi renentds for Regj strati ori06f

L ticals for Use)| gui deliges, Thereffom
géggﬁgﬁnmn t hat fhELQPﬁn1PQQ) 2 ranquﬂﬁ nf the

- @3ent40 nvention is @perior in st abi | | toy. [0097
[ Tabl'e 13] after preservation at 40C, 75%RHA for 2
nont hs residual ratio 99.6% anount of increase

r dlogPpie retenti on tinme (1 7): in anal ogue derived

T T U~ "2 FL™N

50. 04% fHom @?sii gml‘a's”eé e‘éea£ efo‘%lﬂ%ggg] tl‘%zgea.r&&mcps of

lOp

15

20

0.13% 45In |ca|I|ty
seagrease clalpélw earlﬁloghés pridsenpresaontion fras 2 months of

a@%@ng%a&@oﬁf@f e £2CH a%fd the [Jrle%lei!rgt%ﬂmd oFOLL G 21

phar maceut i cal y active | ngre ients can ac
bifgape &t Faber et 2 ledptat erdnd $he hamoupit pﬁelncrease in the

CQLespandigne %f@agaeg&mof chethe E@Iaﬁépé Ui i,QQ
p:%ﬂgerty of each the liquid and solid

FaeetRd aprythadt cfetihgrrearentorcgh beample 2. An
conrblohhedii th3) Raghiact i Ve dRar f8 ento6an Bepresent

SE%RLXiatlon

The results are shown in Table 13. The preparation of
Example 2 did not show a decrease in the simvastatin content,
and the amount of increase in the analogue was below the
threshold value of toxicity confirmation as defined in ICH
(International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human
Use) guidelines. Therefrom it was shown that the seamless

capsule of the present invention is superior in stability.
[0097]

[Table 13]
after preservation at 40°C, 75%RH
for 2 months

residual ratio 99.6%

amount of increase relative retention time (1.7):

in analogue derived | 0.04%

from simvastatin relative retention time (2.0):
0.13%
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1o (4) the preparation is superior in portability and
easy admnistration since it can be downsized; (5)
the production costs can be suppressed as conpared to
conventional conbination agents since the production
steps can_ be sinmplified; and the like. is [0099] This
apprreaticdnAPRl Isebddibh pat ent application No. 2008-
00363#; filed in Japan, the contents of which are
incorporated in full herein. 46 Clains, [1] A

seam esc SIS TGAPBPTLT 1R SRe RFreSRBF el KYSHdd opfhas

| bavhscagiRan pegeit i @l Lycractd Yee i ngf.edi &M Scand one or
nore kinds of s solid pharmaceutically active

5i REPET ERIEeCaty aftd Ve etnATesd SR b SifPe 28R DT i ng to
Clhababdorpaben et <uikhgshd ehansBcguthe atdyreapbhdthg
ingredient is encapsulated in the formof a |iquid

pRaPfut @ rEal (TopGsFt P taRD BrEGEFY b each of the
phapmeeeid eally meiidechngredyenitive dheparisadsi am be

capsul e . shell layer. [3] The seam ess capsul e
aEEBFﬁ?ngdﬁo(%? a‘?%%z?c[[b\]‘? HSgTee b icéPnﬁgaDr?ﬁﬁPF stably;
10l ayer the grephrat phrargneepdiical iy potdavelidp dndgeasy ent

on the, outside of the capsule shell |ayer cqonprising.a
S GrTa bR CaUTI 1) GoR 7o CPROTERant ) diehersdtcion
t hesekncar] #k Iheprearbess capanke aceohdemgidralcl ai m
Leothersina 20,11 auid phar mogutl cal Ly activey
i fgredient i §9ehcapsilat ed” T ““the TofmBf a1 CGui d
pamphteidd;cahd compdsikel on, and a solid
15pq%5gg?eutically active ingredient is dispersed in the
I iqui pharmaceuti cal composition. 25 [5] The
seanl esBhicapsplecacioor dsngpdesl ohapaneht wheplkiiatian No. 2008-
! IO%%I6§4 pﬂﬁregagguﬁé Ca%l,l ¥h§cé n\é%nltggcgj‘?gjh%EL LPe incorporated
encapsul ated in tthe 'form of  a I'Tqui d pharmaceutic \f
compéeititoiyreiand a solid pharmaceutically active
ingredient is applied onto a capsule shell |ayer free
of the pharmaceutically active ingredient. 30 [6] The
seam ess capsul e according to any one of clains 1 to
S,
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wherein the |liquid pharmaceutically active ingredient

is aw3- fatty acid ethyl ester. 3s [7] The seaml ess
capsul e according to any one of clains 1 to 5, 47
wherein the liquid pharmaceutical conposition

conprises not |ess than 90% w w of a o3-fatty acid
ethyl ester. [8] The seanl essigwpsul e according to
claim7, wherein the 03- 5 fatty acid ethyl ester

conpri ses EPA ethyl ester and DHA ethyl ester and the

| i[gEi H praavleasccaistak eomIdSing orne oFpresesings of dsguid
t BAD R0 W; Wa i 1, tR6ALe oing&%%@n};gmarfao BROGNRrel RPIndtNe s

sean ess capsul'e according to claim38, wherein the to
5| isquid Prraraaeetidadaly epEsinpbediam¥sri ses not | ess
than 40% w w of EPA ethyl ester and not |ess than 34%
w w of DHA ethyl ester. [10] The seam ess capsul e
ad&dr BrnrgFerslefai ArsUlarteitdinfetd S lpigul d wherein a
phag{m& dreabe GOMRASL T LON veS 1 QYEGH3AS -
ESTERS %g% in the?%%rgpégﬁ'Pharnacoé%gig%F%é%%F¥$%%ted %n
s&AR 6T Cdpdul eTHEL BRATTRF G 18AY GHPOSLEEI R fadl1a tgplid
105,ph\a/@ﬁg@édtifca@l%cacitqve'hﬁm%@ﬁ@hkCﬁé |dis?6§r£é/d3 in a capsule
ingredient is 20 | apaqui stat acetate. |12] The
s es¥¥psul e according to any one of clains 1 to
5, wherein the solid pharnmaceutically active
ingredient is statin., 25 [13]. The seam ess capsul e
ac[gér?i]il‘?]gsﬁaﬂ‘lt??%icrﬁpfﬂlem FHPEhe® FGfg2, further
phampaceild cakhyl nclayee FrgH edi @nphdSnaabat vasitiat kBtive

[14] The seanl ess capsul e according to clajm 12,
5WHEPEFAL THie o 01 T o Haceth FRRTIYF abpLbalaver
| ngedi g iaS s8i 1 gstaatbBeut 4B 11y active ingredient

dispersed therein.

[4] The seamless capsule according to claim 1, wherein a

20 liquid pharmaceutically active ingredient 1s encapsulated in
the form of a liquid pharmaceutical composition, and a solid
pharmaceutically active ingredient is dispersed in the liquid

pharmaceutical composition.

25 [5] The seamless capsule according to claim 1, wherein a
liquid pharmaceutically active ingredient is encapsulated in
the form of a liquid pharmaceutical composition, and a solid
pharmaceutically active ingredient is applied onto a capsule
shell layer free of the pharmaceutically active ingredient.

30
[6] The seamless capsule according to any one of claims 1 to 5,
wherein the liquid pharmaceutically active ingredient is a w3-

fatty acid ethyl ester.

35 [7] The seamless capsule according to any one of claims 1 to 5,
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wherein the ligquid pharmaceutical composition comprises not

less than 90% w/w of a w3-fatty acid ethyl ester.

[8] The seamless capsule according to claim 7, wherein the ©3-
fatty acid ethyl ester comprises EPA ethyl ester and DHA ethyl
ester and the liguid pharmaceutical composition comprises not

less than 80% w/w in total of these two components.

[8] The seamless capsule according to claim 8, wherein the
ligquid pharmaceutical composition comprises not less than 40%
w/w of EPA ethyl ester and not less than 34% w/w of DHA ethyl

ester.

[10] The seamless capsule according to claim 9, wherein the
liquid pharmaceutical composition is OMEGA~3-ACID ETHYL ESTERS

90 in the European Pharmacopoeia.

[11] The seamless capsule according to any one of claims 1 to
5, wherein the solid pharmaceutically active ingredient is

lapaquistat acetate.

[12] The seamless capsule according to any one of claims 1 to
5, wherein the solid pharmaceutically active ingredient is

statin.

[13] The seamless capsule according to claim 12, wherein the

solid pharmaceuticélly active ingredient is atorvastatin.

[14] The seamless capsule according to claim 12, wherein the

solid pharmaceutically active ingredient is simvastatin.
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