SEAMLESS CAPSULE Technical Field [0001] The present
invention relates to a seanl ess capsule conprising a
capsul e content and a shell (film forned by a shel
(film conposition conprising gelatin and a

pl asticizer, which is free of an interfacial tension
nodi fier and a gelling _agent, as well as a production
nmet hod t hereof. In addi ,s§d3¥ﬁ%uﬁresent i nvention
r eledh8scip Me3gam ess capsule with extrenely snall
nonuniformty in the thickness, and wthout an eye or
vw&qqoéﬁly an extrenely small eye, conprising a shell
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use ecent years in view 2
cr@metiebysa |sch§lé uetmresifige ¢AmFESERI sgﬁlé\éw otrdfa

apflta{sqtllg §ége§rhlt:n' fé“ﬁ%% éﬁdarbqrn‘%@§§§cfgl ¢aRSHE modifier
ns ana capsul’e dissolution time, and the like. As

15 h@dslﬁlelgﬁl{llmg @penbr mi ng material (shell (film
co i]ti on) used for form ng such capsules, a

material 30 superior in the intracorporeal solubility
antBaskpabred ot tEBPeBRYIT1PRE content by being

d|S|ntegﬁ@&ﬁ%&ﬂé@@bglﬁbdﬁilﬁﬁgg1un%y%b@ﬁ|cdﬁﬁéﬂ@h6ﬁalﬂy used
such material inclu ejgel atin and a

COnIIS A S GRBOSF (RO ESHEGT T g LoBrag e foods, quasi-
20aMeY, T anal tne 13ean essngapsel espbaves beseamoéﬁsalda@dules

using an 35 interfacial_ tension nodifier gellln
agefft q%§e@ onf%ﬂ:§nc§psulatlon technique utlllzlng the sion
produced in the oil-water interface and the gelling property
of a shell substrate. While seamlessvcébsule is one kind of
soft capsules, it has been widely used in recent years in view
25 of its characteristics such as wide range of selection of
particle sizes, thickness and hardness of capsule films and
capsule dissolution time, and the like.
As the shell (film)-forming material (shell (film)
composition) used for forming such capsules, a material
30 superior in the intracorporeal solubility and capable of
releasing the content by being disintegrated rapidly is used.
Typical examples of such material include gelatin and a
material comprising a composition containing gelatin.
Conventionally, seamless capsules have been obtained using an

35 interfacial tension modifier or a gelling agent (e.g., fats

1



and oils, phospholipid, polar organic solvent such as
ethanol and the |like) added to a shell conposition

and/ or capsule content in an effort to produce

seanl ess capsules with high quality, which contain a
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Patent reference descri bes a productjon
15m§t°héd1 ofcorptisenmess sapilul®ds vEdnptitdiengokasHatty acid.

W%{p%eaﬂcavmppwﬂ 8cnf1i IdskBg BRbANIca! prmhiehy Meished capsule,
having a stép of preparing a conposite nozzle

apbar spoeptravilngapsitler A6221is caRguiangrlYCRE R | @Psule, red

CQ@oﬁachn\/dearJa%BQanarﬁi gbepPowfi romppkyddIEapsaheldre recited
material to the aforenenti oned outer nozzle and a

f iand AgfB@efatEric@Psudes hel &7 ér eFRtticshe8 e mfgrited as

zon%&%bﬁra@mm @xshePeHf TREdBIdtaneonsInatextiaudiar® Eheled in
orenentioned shell material through the

afyiednept i orédat BCEPSAG2Y | €3 28nd0t HE10gf Br &R Ened

fidddapguiad @ abchiiough the af orenentioned inner
nozzl es, wherein the aforenentioned shell nmaterial 3s

pd§ |ﬁé t hrough the aforenentioned nozzl es has the
sane fl pytent reference 2 describes a production method of

25 seamless capsules comprising a shell material wrapping a
filling material, which method having a step of preparing a
composite nozzle apparatus having outer nozzles and inner
nozzles conically arranged, a step of supplying a shell
material to the aforementioned outer nozzle and a filling

30 material to the aforementioned inner nozzle, and a step of
simultaneously extruding the aforementioned shell material
through the aforementioned outer nozzles and the
aforementioned filling material through the aforementioned
inner nozzles, wherein the aforementioned shell material

35 passing through the aforementioned nozzles has the same flow
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2 flux as that of the aforenentioned filling materi al
passing through the aforenentioned i nner nozzle.

[ 0005] Patent. reference 3 describes a production

nmet hod of a 5 seamnl ess capsul e conprising curing at

| 6351 %JN%thtgfrﬁﬁg a@@fémedﬂloﬁegrﬁ&lﬁﬂhngaﬁéHﬂdicbas81ng
thereof with a curing liquid, wherein the

afcbrenginttihenafohnsmtéened dGppReZt f-ough at | east a
E%Pbosff the aforenentioned curing liquid with a

elical novenent. [0006] 10 The above-nention
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10cont ent TR &8 Ve_‘ﬁ‘?ﬂi’lr?él?guﬂjc ‘-’IlrﬁgFeé(fg:en%)gg {% en%t describe
n%’ﬁﬁabtr@@mdiﬁ@fdfoﬁtﬁaﬂﬂdrxebfamGaIeyteensmcbmnwanftlerckn:?@S in a

d el |
an &ap§ é%fgg?g%?ﬁgﬁ ebé%ﬁ% echs é%ﬁ%r%ggpéﬁ'éﬂﬂ Qfe of

P8 d pharnace
| ngaﬂteﬁfadnmleensimﬂ(maddfzﬂmiaﬂﬁealg&kilngraE?@Wenwgat

I n%l-?é‘?tﬁg%% nLRaFrQ:.eL aHD ]lf'lf}; t Pse t%%pﬁﬂggnc?eo Riee Hés&lel;ﬁ: 1on as

I ngr e I ncreased content per
1untd tmapsudikﬂ)ll2251{3@&&7]thpa@muh69€eﬁ*é¢féé spch as a

gzerg%%znglog1Pcalp§£§9£%%§,§e%§n}§§ Hc1dbed: H0-PR684dsule and

ference 59724 D sclosure of the
| nuentliign, 3mdPriobkease tio bbe SHIEE BY e PRFEHE| GPtent

[0D08] A ORI, 8610 | e, fiLasei) | nvention is to
pr & R9sean ess capsul e superlor in the stabili %

of the Gapsthe ecapphmentusenhitcd peYsertaciahitGRsiont
29fa$5“% %@E%fﬁ&aéggﬂkegéversely affects the stability of the

capsule content such as a pharmaceutical ingredient to be
enclosed and the like, or prevents increase in the amount of
the capsule content (e.g., a pharmaceutical ingredient)
(increased content per unit capsule).

25 [0007]
patent reference 1: JP-B-2810916
patent reference 2: JP-A-10-506841
patent reference 3: JP-B-3159724
Disclosure of the Invention

30 Problems to be Solved by the Invention
[0008]

An object of the present invention is to provide a

seamless capsule superior in the stability of the capsule
content, which permits a high content of the capsule content,

35 and a production method thereof, and furthermore, a seamless
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35 and a production nethod thereof, and furthernore, a
seam ess 3 capsule free of an eye or with only an
extrenely small eye if present, and having extrenely
smal |l nonuniformty in the thickness. Means of

SoLYLY E}%epcg?bgr? e or [PA9ObnThesPlasedhein kAL O Sye if
havg conducted various studies o consti tuent .

compemEnt @ndf haninas ket rendin 6821 giPamd T egpsyl & the

cqont nd conditions of seanl ess capsul e producti on
e N el (film formed by a shell
ctirposief GelydngoiteaitEPRtE el atin and a pl asti ci zer,
sMYogho{ s free of an interfacial tension nodifier and

a gel?l ng agent, and a seanl ess capsule co risitng.a £
capsul eThoRPEERENT rigweprosh havht SPIF%E‘?tﬁd YRR oh StHees ©
mMdinbt fuftd cBmB8hdritig odgerd ,sheol Veoridtdition and capsule

above-nmenti oned probl errvsf and _est abl i s‘_ﬁed a_ BRI ¢ q ct iag
MECRSEN Y5 Ak FEBFLEVARSCAT r IANEET FHPThE Bompietion o

tIE%uH&e§§HH ﬁ Fﬁﬁgﬂtiﬂﬂlg)gf$HMqu$PFaF§H§§§ﬂto@pﬂEﬂﬂﬂOQn

is specifically descrjbed as . follows.. 20.[1

105 %é%%l%ﬁéla?%o?&ar PsPhyS H¢REF 1 Ws%lrcf%r“eé Lb%/réz% ShefT
CORpRskhié Q1 GeRpLbSimygligetatdam andehl plasgeutzemd a
whi ch_does not conpri.,se_an_interfaci Ng|
nohefiL&Fs a‘??d’sélaﬁe?‘lf""?p%glmgae%t?apgﬁgga&%gtfgﬁl gkg%notfer?{l
W et a 6 4Tp rdesis ign ambdirftier f @l al gel kit @wenbdi $4ige the
and a gelling agent..25 [2] T ARsHLE & method
[ PO VRABF S e PH P K1 2h %&aﬁ??%ﬁz&n& hoof 200 -

15306heGeof 3] wiivd seanless ivapkel @rpflefipn orf [LRE, PY#REATE n
the gelatin has a viscosity of 2 - 6 nPas. [4] The
s 85&%%apsul e of any one of [1] - [3], wherein the
30[@mloatin is derived frompigskin. [5] The sean ess

capsul eng aplg_ﬁlgs’enw Je.{n%lf]cltolﬂelFl fﬁé&i‘%iiégil§ HesBkYEE) idb
[6] The“se ess capsule of [1], wherein the
pl &sltlicwiszer i s
20 [1] A seamless capsule comprising a shell formed by a shell
composition comprising gelatin and a plasticizer, which does
not comprise an interfacial tension modifier and a gelling
agent, and a capsule content without comprising an interfacial
tension modifier and a gelling agent.
25 [2] The seamless capsule of [1], wherein the gelatin has jelly
strength of 200 - 300 g.
[3] The seamless capsule of [1l] or [2], wherein the gelatin
has a viscosity of 2 - 6 mPa-s.
[4] The'seamless capsule of any one of [1] — [3], wherein the
30 gelatin is derived from pigskin.
[5] The seamless capsule of [1], wherein the plasticizer is
glycerin.
[6] The seamless capsule of [1], wherein the plasticizer is
sorbitol.

35 [7] The seamless capsule of [1], wherein the plasticizer is a
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sorbitol. 35 [7] The seanl ess capsule of [1], wherein
the plasticizer is a 4 mxture of glycerin and
sorbitol. [8] The seanless capsule of [7], wherein the
\[NGI ght ratio of glycerin and sorbitol is 1:5 - 5:1.

a a I f; wherei n the wei ght
%%‘X ltl"%1‘%% mﬁ?at@nggﬁd&)&ég?ﬂl zer is 10:1 - .g
[ 18] Thee ssemhtes sapapbal e dff 1| 1yhenshar Bpe Vteﬁr@hEaﬁ%‘iﬂoe of

canbentn aﬁdascmﬁmcgw gally.active | ngredl ent
osition. [11] The seam ess capsul e of

whér efle srambeps Heesebntntl L] comfriedastie Sht ratio of

59695%%510?141%1%9&bye15 ngr:edient1 .conposition to Wi th
an excessive %/ | ow or excessively l[e%h i nterfaci

t éA8] otheareamt @i EPREUIR Hedr ! 25¥ReTeLd] hh £30EH e%%“te“t
C%QSQ é%ﬁaEé@&mcéMl?rQtfhﬁéWQngEE@Hdﬁ&CQbﬁpéﬁﬂﬂﬂbnaCtIVe

i ent conposition_c fatt d.al k
05} T spea] She-caatt dub (ehbeutie isiny o5 ARREE heent

t Remp PHAIITRC BHA irR)ehny i 8811 W %cltlgé eﬁ"lg&:l@ﬁlémtrmﬁﬁlpbsdmlon

rises 0)3- fatty acid alk I t
Moiwmﬁ)Btarf €§<§6Fﬁ3aY1e]9’O Wt L ?%S;FY]% %@&ﬁsels%@ecr%%gLFe of
[Jc%}lsﬂ\’ﬂeartelant&k&n%f&a&aaﬁﬁﬂ iosed] y active ingredient

osition ¢ ri ses th t
n?bs%ﬁ@ﬁ@ﬁ% SEtY %t?ﬁ/z[qgif "V*}erg%&eﬁﬁ et hyl
e%@fsmé@@ﬁq&amwmw@ angthdkhy| casjoari)yiat @nrpotiaks ©3-

t| o of component s of not |ess than 80%w w.
e BER T

S capsul e of [14], wherein the
15p|’[anJTH’BIG&Jts|ee&[Lé§'S adpisuée i olfyr @i enwh@mmoéhei on

conp 25 | th 409 f
RSB T e S hrP  TOoT DR SPRTearar féf‘%%%%*
t

S&&IﬁthScxrapﬁlklyé est¢rl 5, anbzepdrt ifone of not less
P eut | C en (0] 1 oNn
ol St Saeee 3R R e e TRt he
Elyhapmauelﬁhaqarmzomva iggr¢dipntTheMREHIH 68 SCRRRFSfeE EPA
20 et%lg]és%g¥aq Boé{ﬁ%ﬁﬁ%éﬂ@lcfégﬂdOeQﬂ ltéy%er and DHA ethyl

phar maceu ve | ngredi ent conp03|t|on and the
] tecttak Ocﬁocg:@laaememd: acpfaslithdi geker) ft1@; fotal rpgio of

the both components of not less than 80%w/w.

an 90%w/w.

[15] The seamless capsule of [14], wherein the
pharmaceutically active ingredient composition comprises not
25 less than 40%w/w of EPA ethyl ester and not less than 34%w/w
of DHA ethyl ester.
[16] The seamless capsule of [15], wherein the
pharmaceutically active ingredient composition comprises
OMEGA-3-ACID ETHYL ESTERS 90 in the European Pharmacopoeia.
30 [17] The seamless capsule of [10], wherein the weight ratio of
the pharmaceutically active ingredient composition and the
“total of gelatin and a plasticizer” is 10:1 - 1:10.
[18] The seamless capsule of [1], wherein the weight ratio of
the shell and the capsule content is 10:1 - 1:10.
35 [19] A method of producing the seamless capsule of [1] by a
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[18] The seaml ess capsule of [1], wherein the weight
ratio of the shell and the capsule content is 10:1 -
1:10. 3s [19] A nethod of producing the seanl ess
capsule of [1] by a 5 drip in oil method, wherein
ORET A Wi ?Smé%hddqe gfggﬁﬂt%mpgfﬁgﬁyyé $EtﬂHEJhcapsule

corrp’rgl sing an intérfacial tension nodifier and
gebhienf agéheut qdveriadiedls l§ﬁ%¥facéé‘|1rp5%ri‘st31°6’nm°dlfler and

Sglggiﬂﬂl ESEﬁPd Q%ea“§$ﬁgdusCQHEP§R&h@ﬂsﬁ@ﬂﬁib&&ﬁglon
gel atin and a s pl asticizer, which does not con‘grlse

afoIrme@rivagi ahe tle FORBASL W FPBPL EHE %96 Hih g dg@nt "

a%@a&@fb i%%rr&ﬁgcﬂ'd@@bdnoﬁ“d%mp@@§éléHJBhEé&ﬁéﬂiaﬂeﬂén31on
nultlple nozzl es of an apparatus _used for the dr

omPdibi Hodhd] 207 HeSpRatiict FOR FEX h&@ bt fgrta’tare’

WRGERT forfthe 1t eapesat wuet Ofle hozthes "«rapaudgpneniientsed for
wi t hout conpri Si nﬁ an interfacial tension nodifier

arr@eadyeR 1irngla °dis controlled to a value set 2C

wi il nTﬁ@%rb@ﬁ@f—‘ldfﬁc meChod Z5C.[1p2 1] wHdreipr ’Dldmd:tein@arature of
method of wherein the tenperature o

10" die a%psgﬂ& FO%%%&%FP%WZSC SFHET S GPnel %PagléﬁeF?nsm
1$1060RPOS idndOn GEMMMS bggngeliat conand ladptast iveilzer set +
whi ch does not conprlse an 5r)‘l,terfam al tension
nedf F e ianthe 1HEOF A 2 5gént® CSi's controlled to a
V8{|2l1qe sRé prodQuntidr metthedrahdd 99f whkOEin 8OC. tqm@RlraThee of
me odof 9 erein the te r t
4“('? %Be SECERET ot e &qiggg&%a lfglgcsi 0 az%hell
15vvidolm'pbsihem tamgmﬂfngl@elaﬂfrc.an[dZB] plra‘ﬂ;lprt@@uctwmh does

nmet hod of [1 ' ren - :
é’t?&e?glf‘ rrleseo%lh hnte“r?ggé %ll gé%%sﬁtognlﬁg%@%gmgﬁ@ 4f11ing
C@njélhlt:SI g @nticolBed aei al vaBosisen wOUCE erthiand:ha range of
l..ng 253 . agent" and the tenperature of the "aqueous
éﬂjco Gsition solution formed by a shell

co[rmdsil‘he oretdorpef siif ,gehatein &he temgairasvrei gerthe

whi ch_does. not. .conpris terfa t RS Ofc within th
2o fFE&FT a4 dget |cnog§1%§§g% J % ng%ﬁ}less% than 25 ana T°

nOrtangm)bé 1°l®aﬁ VBC. 30 [24] The production nethod of
[180y) hersiduedbl (RlieRaeor Deigceant heit eMRet dibreeof
aqueous sh conposi tion
between the temperature of the “capsule content without
comprising an interfacial tension modifier and a gelling
25 agent” and the temperature of the “aqueous shell composition
solution formed by a shell composition comprising gelatin and
a plasticizer, which does not comprise an interfacial tension

modifier and a gelling agent” is not less than 25°C and not

more than 75°C.

30 [24] The production method of [19], wherein a difference
between the temperature of the “aqueous shell composition
solution formed by a shell composition comprising gelatin and
a plasticizér, which does not comprise an interfacial tension
modifier and a gelling agent” and the temperature of the

35 “carrier liquid” is not less than 35°C and not more than 79°C.
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solution formed by a shell conposition conprising

gelatin and a plasticizer, which does not conprise an
interfacial tension nodifier and a gelling agent” and
the tenperature of the 3s "carrier liquid" is not |ess

t han 3R GaRd 8ot cdPulet PATHUERE. by G [@28) Anseanhessod,
capsul e produced by a drip in oil nethod mhergln

t ¥REEPLR (reERSBRI YIRS ©f abiul €2R5HE @ itO R h ot thou
C@FPptﬁéiﬂg an 1ﬁﬁéﬁ?aa@aaltdﬁgiehgﬂT$mﬂﬂe&lemdzﬁw@ealing
gelling a ent" t he "aqueous she sit

sGEGEFon MRAIERP S SgegﬂéFWWPSﬁﬁﬁg} gﬁg Iﬁﬁfrgfﬁgby a
sgehatli nccar%satpd)raiidn@lriging whkilehin dnes anpla:m)milzese @i ch
interfacial tension no

n i,hg. agent.” and
{ RSe BTt b o TBF s ARt bt aat e el o
rn@euuph@ ageazPeSndﬁtnan“agmmmeatm$qumﬁﬁja&erea¢haqmn®polled
sean1es ca I e of {2 . :
wﬂg?el?P{%ﬁ?lfeﬁﬁ%%aSuresanéﬁgmfgn 4%86 ‘?%éékbp in ol
fmbhhmﬁng tenperatures the tenperature of the
u e cant e i.s._control t a
20, TORS nt he nges st (R Pade YO HHE Spergtures
aqeeoqmtndiebﬁ t@ﬁ@msiblbmwxng temperatuwes1s control | ed

t‘%h% ¥ é?%é%%%etég:eﬂethhgbg %:%@Hgéhéﬁ 1§Ocon@¥3§ledtgg a

tenperature o carrier liquid” i1s controlled to a
valaleessdt 1 C°Mintitthnnt tiee range of 51— 238G, t he

d"cfhf e":gxﬂﬁeera%%tr & ’Jhree“gmsatsﬂe%l ocfoﬂp@‘éltﬁ?rpsé&l%tlon” is

content” e tenperature of the "aqueous shel
1scompbspileh to2s wolug |sen"+|%°Cnmth3@5§ht3hla¢n%efaﬁ@l nao°C;

"%% E&é&&%@rea@ﬁ éH&e“QJaHféxeri(i%ub@'t weebohPeolled to a

enperature of the "aqueous shell conposition
sodalltleoaét and°¢ hd thépperatnangeodt the 1e8%irier |iquid"

' %h%oﬁlfféﬁéﬂbaaﬁeéﬁg%na@ﬁer%ﬁmﬁ@&%@ufeﬁﬂf 96 ~taduikhe

seam ess capsul e of [25], wherein the tenperatures 25
arenEsptr Adedhe otgperp PF%V@%&hﬁenﬁ‘@%’%ﬂuﬁr égel]t ﬁrgmp081tlon

20! WREEALYF & OF of hEeg sc%ﬁéﬂl £5¢08h & Mot h%r@ oﬂfﬁarnOhlS@tg t@d
a value set 1C wthin_ the range of 2C - 22C, th

e
t éfsefat freerse PrEros CHEUETRSISHBFF %ﬁ‘ﬁ‘&& gqiszpus shell
SQUdtbb8t iod $oCAPIs0! la8d tRe aarpbiersed oflCh tdirtikhe

ralrl%?ugf’ J?socr:lo-t %gsgot%an 35°C and not more than 79°C.
[27] The seamless capsule of [25], wherein the temperatures
25 are controlled to the following temperatures:
the temperature of the “capsule content” is controlled to a
value set % 1°C within the range of 12°C - 22°C;
the temperature of the “an agueous shell composition solution”
is controlled to a value set * 1°C within the range of 60°C -
30 70°C;
the temperature of the “carrier liquid” is controlled to a
value set * 0.5°C within the range of 3 - 11°C;
the difference between the temperature of the “capsule

content” and the temperature of the “aqueous shell composition

35 solution” is not less than 38°C and not more than 58°C; and
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the tenmperature of the "carrier liquid" is controlled
to a value set 0.5Cwithin the range of 3 - 11C, the
di fference between the tenperature of the "capsul e
content” and the tenperature of the "aqueous shell

CQﬁgoéJf]ffe%ncé%é&!eléB' RS tchpRPhthes St BAa ?&Geaﬁg o1

Hesh
nmore than 58C, and t he dlfFerence bet ween the
t eopReatiios 6PLEHE aghRdue SRBPPLaMfpBEi thon carrier

Isgl ic?’nelssggtgﬁt Nes d epRper adodr g @fndehRor&agdneisred.i qui d”

an 49C and not, nore t
sééﬁﬂé%§*§ﬁ%§§?ec%%ﬂﬁﬁl§?Wﬁf¥§l§ﬁe?lngﬂnéanﬁ%FE&Sﬁe?qell
5c%9&EBQ§&1tanEoﬁ19ﬁ¥Hﬂr@| geLo8IrkEhaA arpilaastmbasér,c:lwmr:h does
whi ch does not conprise an mterfaclﬁJ ten
NEGL FEPPHRE AR gt ETgC Ay etrﬁnSlﬁﬂeIPOeC% Fhe®d e"‘i |ge%lm

rnd@eﬂﬂn1ﬁﬁﬁﬁeﬁhntﬁé”éﬂéﬂQsﬁaiEHIm@nlmmmehxamemythﬂdkeess ratio

enc | at f t
A FEBA b AEEP RO P AERBT L 1DT ReanBy LErohsfpt TR0

CC{@Q%IAlﬁhngaapntspsmgegebmnmmgda asrmlastfomne;dsrby a shell

whi ch dpes not terf
lorr[ﬁ?lmpf)éftjéﬂjd cgmag+%riror{%sgg %‘2 In \;%\;]eraciaagt C(‘?ngﬁel thh does

MdityehpEddaTam i ekiaessl rtaansoonomocﬁuoftlelressdtawml@lﬁg

[%Thewg%aygﬁggﬁf 2! 8205 ARk rudfLNRGATDII 38858 ratio

Fee of an interfacial tension
nmm'hberl@ﬂdtaagebl$ng agent [30] A seanl ess capsul e

[:% hngse thlsl c%ppr ?y ﬁ]ShQH.ch QQHEQ.%&% on capsule

g’ Gel astic¢izer, whi ch does not
15commt|ese fred mfeaﬁamtaarfaen@l drengodn fledifing ahddl ehging
agent, wherein the shell is free of an eye. [31]
Theq Seanl ess capsule of [30], which conprises
capll & semmitesst chpewlofcoanrininer Paghat tf@ﬁ'@?%rpy a shell

mod] ogﬁtf&'g &ﬁ%?#g%ﬁ@ gqugm ar{dgg] Fﬁ%ﬁﬂz@%? WaRsUkEBe s

conpflslng as of med by a shel 25 conposi tign
conpr icompyi grelaat ilntenthaiapl BerianzBpdiiitc [doRsIeidfd

OE@J HtSe ﬁ&éﬁt entachali tengian gmdhfigs. and a gelling
ereln the dianeter of an eye of the shel

aft%&] ThAcaPBUISSEI 6APHNE Béfé?QQ'dWFPﬁﬁ FUPEASER 2 FEAPGR S
of .dhenaverage s thi ckiess b1 stdldi®n modifier and a gelling

agent.
[32] A seamless capsule comprising a shell formed by a shell

25 composition comprising gelatin and a plasticizer, which does
not comprise an interfacial tension modifier and a gelling
agent, wherein the diameter of an eye of the shell after
encapsulation and before drying is 1/2 or below of the average
thickness of shells.

30 [33] The seamless capsule of [32], which comprises a capsule
content free of an interfacial tension modifier and a gelling
agent.

[34] A seamless capsule comprising a shell formed by a shell
composition comprising gelatin and a plasticizer, which does

35 not comprise an interfacial tension modifier and a gelling

8



30 [33] The seaml ess capsule of [32], which conprises
a capsule content free of an interfacial tension

nodi fier and a gelling agent. [34] A seanl ess capsul e
conprising a shell formed by a. shell conposition

ﬁ%ngrq i Siw@].%rgﬂ) agﬂen sﬂggl aaﬂ%'erils&}l@éﬁs%ﬁat%ﬂl cthdd@esor8Qrying

aanprlse an interfacial tension nodifier and a
géb| frep ®fagentye wheaied rp iemsher |exsreaitand£p8hl BS on

aQQeP%eOYt%iguéw off Snf{fe of an eye having a dianeter
exceeding 1/2 of the average thickness of shells.
[ 38F] THee seamless ceppyle ©Tofl Sf34]Whighi AT i 8egappule

5 C%gﬁ{f‘é& 5ce0BE e ihieeradiancbnt £l acliakidensidon gelling
nodifirer and a gelling agent. Effect of the Invention
[ @0¢1%- Si nce the seanl ess capsul e of the present

I p¥edLi ¥ deesSinddhtieh contain an interfacial tension
nodifier and a gelling agent, it is superior in the
stl8Bttity of the capsule content, and pernits a high

cont entgQfcea tBAPSeEnA c6ONELFHU1 eMOF efiveprebbet ipvesenen does
i nvention can provide a high quality. seam ess capsu

10f PeE SN Te¢B b?t%ftaﬁlﬁﬂ %Wﬁ‘@ﬁe’ln?/%s%a | 28y e%agﬁl%“?
Pragsgn} ,id S sWeipbr SJ10Wa €xd reanelyisyedl thencapsdenteytent,
inthe thjickness., Since the content can hi
uﬁPF—E?$R99ﬁ=aagl%?e 5?8?Fdﬁgéhﬁa83u$ﬁrﬁ%%F?gaj g§5e$$5}, the
hisgbk¥neamweadobni sin grbonde andhighadibalsipac ecaidsst gapsule
duri ng storage can reali.zed. v {F
sﬁ%ﬁ?l??fnﬂﬁ Fnﬁrhygleﬁgaf%%ﬁ$%§% Ngégﬁh% gv%gsléb PR

seR@hkhnghed ensremebf saalsendyunddbenitBrinethe thickness.

Ceser P00 PRl U] APl e o
( Retephketidesani be i wimi®h zFHe dnd daohbn)eaPyeagpbyiatration
G bR | B PL lce Wg n hban
Moreover, the stability during preservation can be improved,
20 thus enabling extension of a use-by date.
Brief Description Of The Drawings
[0012]
[Fig. 1] The seamless capsule of the present invention.
[0013]

25 (Detailed Description Of The Invention)

The present invention is explained in detail in the
following by referring to specific examples.
[0014]
(Composition of shell composition)

30 The shell (film) covering the capsule content of the
seamless capsule of the present invention is formed by a shell
composition comprising gelatin and a plasticizer, which does
not substantially comprise an interfacial tension modifier and
a gelling agent.

35 [0015]



(Composition of shell conmposition) 30 The shell (film
covering the capsule content of the seanless capsule
of the present invention is formed by a shell
conposition conprising gelatin and a pl asti ci zer,

whi ch doesiseAoke SRSt BN | &jdl&ét@ﬁ‘l’rpfsj ,S€&oaneiaitaef ashal

tensi on nodi fier and ent 0015 As
UGBS FRT S Ao e QP aPFARGRIoTy Bf AeApTes Ggouler such
g%@etllaé | phaime et tilcalhge pstidiiceif onedfina theamesese

capsul e, such _a r.maceut j.cal e atin_defin d

R IR BB AT RoRepoeTs FIF GBne T EREE ot TRETeert
sgahat udhidgr eorSeﬂnqn@cexpdsdﬁuenlcbemtmg; sfion éea(amtplcenylated
nodi fl:ed skuch as succinylated gelatin and the

| {9ga3 | cufl%rlr gelatin preferable for practicing
t he prm&ritullmvbﬁt |geﬂ1atmlpmésrahbesefot¢aymrgtltdmg the

f ol h
oo Bt e e8Pl elogiconatl gl

n (neasured ase
Jb@ppestﬂﬂﬂ 300 g, preferably 240 - 300 g, nore

pr.ef b 49, - Yip9ia a o
T A o e e

- d@spPalsed pref&d abilsy 280- - 63GHPas, pn@feerabis ptferaBl g, rore

- ﬁgegggaflg %hoTh%ébegat' nis derived from pi gskin. For

t he t

pro ion of the seaml ess capsul e of the present
i Vefihe oWSCQﬁetr)rOﬁrmeéakmdgneﬁsu@@qi &R3s¢dngy e method

CoThl. Efkged i gth s £ase, gthe.nl xg geb B3 r &f %@%béymore

has the Jel y strength 28 of the ove- nenti oned
1sanpdkeberalhes getabimParisscosity of the above-nenti oned

2)3) Mastgdreh ﬁrigddém%eaaﬁ&{l s@he. or nore of the
above- msntl oned condi ti ons. O 16 25 As the

"pl ast i Epzéie REPFICHIRGsEL geife SERTYCIE &GPPBLS tHe the present

Priodeat 1O CheSEAM®ASES k@ﬁ@§%ie$3e@§ﬂlrbena@eﬁéi@cﬁﬁﬂrﬁﬂd In
for exanple pol yval ent al cohal s such as glyce
efWQ}Feﬁ%ﬁ?ﬁ'$@8lmlxed gelatin preferably has the jelly 'strength

20 of the above-mentioned 1) and/or the gelatin viscosity of the
above-mentioned 2).

Most preferred one satisfies one or more of the above-
mentioned conditions.
[0016]

25 As the “plasticizer” here, those generally used for the
production of seamless capsules can be mentioned and, for
example, polyvalent alcohols such as glycerin, ethylene glycol,
polyethylene glycol, propylene glycol, polypropylene glycol
and the like, .and sugar alcohols such as sorbitol and the like

30 are preferable. These plasticizers are used in a combination
of one or more kinds thereof.

Among those, preferred for practicing the present
invention are.glycerin and sorbitol.
It is also preferable to use them in a mixture. In this

35 case, the weight ratio of glycerin and sorbitol is preferably

10



pol yet hyl ene gl ycol, propyl ene glycol, polypropyl ene
gl ycol and the like, and sugar al cohols such as
sorbitol and the like 3o are preferable. These
plasticizers are used in a conbination of one or nore
kh@Eﬁ&&'%%E39£ngéwy?n9:§hD&ﬁaqpﬁ£$ﬁﬂduaari9rpﬂyﬁ@ehbryrm;s -
the present invention are glycerin and sorbitol. It
i 3: 4 SferpPERESHEEING £ RESEREM P Y Rkt ure. In this
35068p€L, the weight ratio of glycerin and sorbitol is
preferably 10 within the range_of nO - §§1’
par t i cUiodr Pyapirérépably Beger S?QYenééPnpf%é?i%?F%é t he
5PE@ﬁﬁ%ﬁiﬂiﬂﬂfﬁiéﬁ%?ﬂbPQgéaﬂpﬂigéspgé&ﬁﬂﬂniBgdtiuphaBE$ehzer at
i nvention, the shel, conpositLo ref er abl .
conpPt Ees Tgel At dAdtEC p‘irgi?gﬁ & 70 Tat ‘Eé?&v\’/ei%éiﬁttl?%ﬁ%y
Wiok-BEsrdhe nange- af:110:1 - 1:10, particularly
pre%erably 10:1 - 1:1. [0018] (Capsule content) 10
THEO®ht ent to be encapsul ated in the seanl ess capsul e
oﬂcﬁpggupkﬁ@ee%tﬁnvention is not particularly limted
as long as it _does not contai it agi '
npdifi e heaﬁ8n5emi32(ﬂ gﬁge%%aé)nstu. aggdtlhr}le%%%n%%%l,etsgn%g&le of
W&hﬁrpfésehasﬁﬁemhﬁﬂmn tihenoolijeett cikrnivedinfegrd @sanphe,as
a, rmaceutical ly actiy .ngredi : I i W= \VTo] 4
selgd,go?ﬁ crfogof‘: 8%%?%/nmanpllgﬁ 9%51{39 @%}%n%:n ?Fggglee,; gn%ﬂngl
cejell 1 iaqiaventt | FsuEheheomiond) t ermateriel fetgiadedot oty
th jeckniCQQBS?e%%& QQQm%ﬂg Li Ko GEehe 1 caBIY ixeRede
The-capsul e content may be 'the main conponent_ itself
150ingredipusi tfhod, cOmvarni epd:hEiREPPr ToHSBNePt 2N Fe20/
oter, Al ddyeandfie) CaB elnfifal Be-SW neoERARENL: tange
t fe “’Ki id and content of the additive, etc. in the
semfleesed capes| ehe qeainheCERRVBIN i aRe| YhedLsr nFiePe

aGLOLdLAGs t Orhh e?éb_@u%‘ét cOftdtemal 64 a0k mde Jyn@saBht

invention is exp ained in nore detail in the
f oltiseWE ngr by ComRPRIEE ™ SRBEFERIAG BRI T3 corpanent and

2oi[ Bkgcr %?i EQhi 12D afhARogXanPl & ehethfiCapapbeentz@at the
kind and content of the additive, etc. in the seamless capsule
can be appropriately determined according to the object of use
thereof. The present invention is explained in more detail in
the following by taking a “pharmaceutically active ingredient”
25 as an example of the capsule content.
[0019]

While the pharmaceutically active ingredient to be
included in the seamless capsule is not particularly limited,
for example, a compound having easily oxidizable properties

30 and an oil compound are preferable.
[0020]

One example of such pharmaceutically active ingredient is
o3-fatty acid alkyl ester (e.g., e3-fatty acid Ci-¢ alkyl
ester; preferably e3-fatty acid ethyl ester). Here, examples

35 of the “@3-fatty acid” of w3-fatty acid alkyl ester include

i1



Wil e the pharmaceutically active ingredient to be
included in the seam ess capsule is not particularly
limted, for exanple, a conpound having easily

oxi di zabl e properties 30 and an oil conpound are

prC%I er @@Lgatt[ﬁg%gh QE‘Q; eX@B@&&&ftriéﬁ&lc acid,

pharnaceutlca active ingredient is fatty acid
al AP %@ﬂ?ﬁtrEEHél 39t at 1P SAEPET T B S F&y? ester;
p@ﬁt@ééﬁédtdaﬁoiataqadachdnéﬁdvﬁbpest&ﬁ©01c ket @, exanples
3s, of the " aci,d" of ty d al kyl ester
e ot U GE Lk
SOCtadecgﬁédﬂiﬂ@l@xiMﬁﬂés o@@ﬂﬁdQﬁafettﬁenﬁHCefmjkjester

t d,
L

ape aénoi ¢ aci
dQﬁﬁﬁabﬁx&EQBtera&nd%saﬁeﬁpeﬂkﬁpcaexaﬁgmgg @ﬁbﬁhe

at t cid et u t [ i .
AT P IAER, AShuE 85! LA s
estodd, eemsdomtetr agnwisepactabretibyhcedtadhyl ester,

elac(%%zggent ae a&f:d d(Dg-LEFAgtlﬁ; )égt§§t ea{nd a mixture of two

ohénen cosapen aen0|c acl d et
doxrogapenltmeitsothewﬁj (et iyl @@Gér}zi%mj&?%hh@%o?@ in

n u m
h% EQE@ea%f %%Lﬁ;éo eid ‘_jwk?&'%'l %)E Eﬁr%iYiﬁﬁE%?% F\}:Sl{gg (1):'35'@E€ ent

tiﬂi Eupg{kﬁnidpmaﬁntﬁxﬂpoehﬁPeWﬁhQéﬁsF%erﬂﬂaék pgrer ek

tréﬁgzgﬁg%rofghlg p?ééJﬁﬁLd@H&fbéﬂérglemla,
hyperc estero em a, per-LDL chol esterol em a,

15 gWPEDEr thalaeside bT(é)rﬁl&) agd Hse A ke g BREFEPEEPT S a)

a%ﬂdﬁsvéééﬂﬁ,arpg@yﬁ@t i.98 ehe Wi ovascul ar event, and
the |1 ke). Wen a pharnaceutlcally active |ngred|ent

i s encaYS N &t SBarPICHtaea e ACEABsIRE e et 1T i aREntated

i i hesbormaof capsuphanmmesuiiridey actine ropgredient
conp05|t|on Here, the 20 pharnaceutlcal

,,ac
ngreaTeReuCRdoYi 2F0ITe AREBHPEDLesORPOSITIo Wet€, tne

dﬂnaHﬁﬁﬁgéé&ﬂﬁﬂéliyagéﬁiﬂ% lingrediicent comsedftidnd encompasses a

m xture of a pharmaceutically active redi ent. and
ARIATOE0S) ganar AP Ty e dBBES PG tPPEF s o Mre¥¥or o

phataraeeuht Lall 19T 08unks infxaapias aall adeitspeds i generally

ﬁg;%gﬁggg%%%g%% gr%}lpharm%gebgngQE%Qé COHDOSItlon

Examples of the specific pharmaceutically active
25 ingredient composition mentioned above are
1) a composition comprising e3-fatty acid alkyl ester at not
less than 90%w/w (e.g., 90 — 100%w/w);
2) the composition of the above-mentioned 1) comprising ©3-
fatty acid alkyl ester at not less than 90%w/w (e.g., 90 -
30 100%w/w), wherein EPA ethyl ester and/or DHA ethyl ester
are/is the main component (s);
3) the composition of the above-mentioned 2) comprising both
components of EPA ethyl ester and DHA ethyl ester, wherein the
total content ratio of the both components is not less than

35 80%w/w (e.g., 80 - 100%w/w; preferably 80 - 90%w/w) (here, the

12



1) a conposition conprising w3-fatty acid al kyl ester
at not less than 90%W w (e.g., 90 - 100ow w); 2) the
conposition of the above-nentioned 1) conprising 03-
fatty acid al kyl ester at not less than 90%W w (e. g.

90 cip S0 BN ot eh eb . ERACLEYS Agbere ?&Qf O nOFknan

e?ﬁm?o er are/is t e mai n conponent (S);
cﬁﬁ%d@ﬂnﬂoﬁséﬁrt%ﬂﬁ BEBVhYEnErbeld 2) conpr|S|ng bot h

CQW%@O%IPQEJ.EP& etrhyhe eoft -8k Pdddes hydorpstieing EPA
wherein the total content ratio of the ? th
g‘(’) @ 6ggwiwi

cefippherfter dnneAt 11688 dh 488V 8HAT W ¢ e

s 100%E wr Rr @ber adyay /@9 an&Cb?w W}hﬁh@s@eﬂ( hJe ‘not2less than

conposition may contain att | te

ot3ggw/w hgh 9-EPA? et tﬂprwé‘gt é%regﬁagkbﬁm 3qlt hyﬁgésﬁé Y{:lexzﬁln the

}Elg%\tgﬂr@ﬁﬁfde&ltoﬁaﬁfo tolﬁetla@m @Enyl mﬁ;n@m DERANgthyl
et Yy ester | st n W

6T L Mot BFAEIRABT B B0 ) Cnd DR B Ry "Eg Gpntain

' '3)3n95t4:f5§t:1tdh§mk BLSWEW f€nd: th3d thS@HW wthyl ester and
referab { 34 - QWWVW wherein the total content

10r§ﬁﬁoe5?y IFETBPA et hyl ester and the DHA ethyl ester
| $)Nghel &ﬁ@dsﬁﬁﬂoﬁ@%\khe aftdfet—hentbwpﬂlsi‘m i omigiayis OMEGA-3-

. d | -
STLP Tl A, I R o oy o 0,
c&m@@&hﬁl%nvwoﬁstthezdmmventmmﬁﬁn@ne@ e \phipcha¢entically
Pt‘?ﬁ%ﬁs ad lalem':_w rLelEagggg&og Q:h%eftﬁggﬁ v@igﬁbeogl’trh%pEQESUle

& oH6icE wis the contént ratio of
1ﬁlubmnbatnaceut|cally active ingredient relative to

the tot ‘?h WEDOg, L itlo%%dcglp%aﬁ]ln %eult:%cgﬂr}t %G‘:lvgr}@lgredlent

above- nenti one arnaceu y active ingredient
cmm@ssttmms 1) - %) mayybbecaowistited dw 9B-RBttwatagid alkyl

aCI erI !’-ﬁdme e$h8En a:’.é) ne ph%%dt%c@lw HdmGeULhERIdi¥nt, or

active I'ngr €di ent further contain additive(s)
otnlm/r fuhalrnelt h@nzellpmqme@at$)caﬂi'4h§?ra‘éli*§l\/éhiengr edi ent .

al{%gc%@ic%l\i? aLboRe 1 g??&'iﬂﬂﬁd bel ow can be

|one hose, abilizer (preferably,
a tocopﬁer okgh |a§1dlb¥‘€ﬁfrert§9i5% meptdRrgd skl F2RrPg grepgioned.

#%%o‘sel t3 scc%%'f&ﬂ%ef n prE@Sré%W mgceytinalloy)agsive
|ngred ient conE itron
preferable en a stablllzer is to be used, its content in

the pharmaceutically active ingredient composition is 0.3 -
25 0.5%w/w.

[0021]

The pharmaceutically active ingredient composition can be
used for the production of a seamless capsule in the form of a
solution, emulsion, suspension or other liquid. When the
30 pharmaceutically active ingredient itself is a liguid, it can
also be used as it is.

{0022]
Here, the weight ratio of the weight of the

pharmaceutically active ingredient composition and the ™“total

35 weight of the gelatin and a plasticizer” is generally 10:1 -

13
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Q

15

20

25

30

35

25 0.5% w. [0021] The pharmaceutically active

i ngredi ent conposition can be used for the production
of a seam ess capsule in the formof a solution,
ermul si on, suspension or other |iquid. Wien the 30
phat opgautreeably 1achi verdingredient itself is a |iquid,
it can also be used as it is. [0022] Here, the weight
rafPe3bf the wei ght of the pharnaceutically active

I ngr edim@Rt w6 OFHIO Hattti 6 No ARthet hel gHtotod| théBSsnAﬂilghmd afhe

the. gelatin and a Iast|C| er" i e 10

W%ghfproéf &PabtiPstge1cen "% ?ﬁff% 9%121%‘ i ght ra’t o
obréh@mMﬂbghtlof]hhe.shell and t he melght of the
C?§8H£e content is generally 10:1 - 1:10, s preferably

; h:10. [0024] (Interfacial tension nodifier and
geet[htesngfaa:gamtt)eﬁrsh@nsmamm eapsydldiof &dmntir esent

i nventiqQn onst| d hy.a.s u
(:ontentr‘[q1 5e?m égﬁ %é%fggﬁggﬁsen 'ﬂhergggée%$

[ nveatltmtedabsrmldheléowpbsi chpaules congeriet eri stical ly
free of ninte t i d

“gel li ngrpgélgng&%lg%e%{l@%l °y %gﬁgsgﬁge Vf%g)lr éw # shell
ppomy@$1ﬁm¢noﬁss&hﬂﬁagggrtﬁﬂﬁﬂﬁﬂés fﬂﬂﬁeoﬁob@¢haanab&@ﬁﬁ%iaClal

& N3l S8aRLESFe R3PSl PentlilBa ] LR 1

1&6%$g%ﬁglg??%%p T cgn e aggld%% The cébéu 8 § Y
coaeanforigds nmducc?éﬁpwgéie@@tlﬁsﬁrf?aﬂsﬁﬂ@?fa@PSI to the

tepslef. ndiflelr’ coﬂl@gn@n ‘g6l kNgearf@RRt capdhtherf@®fects
manner. Due to the absence, the defects of the Prijor

APt Bbm Biiss BEt £76i Bedavisied. tHe CRRTES gephpnt does not

t eRshPNddi-hi &1 "~ irREeESciN Rendfors RSt anse” that a “gelllng
changes the tension produced in the ojil-water
i REERFAcE! FBEWRRIF MRENRAps e O itenEPSFRF hERSRRIGTES ©

shek! pr LHMESi LdOm1S6l BE i Bbideganpl es thereof include
phospholipid, fats and oils, surfactant, pol

organ|cﬁ%ﬁﬂlvgh? %ﬂ&gﬁfgglal tension modifiér

substance that changes the tension produced in the oil-water

é}ers to a

interface between the capsule content and the agueous shell
composition solution. Examples thereof include phospholipid,
fats and oils, surfactant, pclar organic solvents such as
alcohol and the like, and the like.

Here, the “gelling agent” refers to a substance that
promotes gelling of an aqueous shell composition solution by
cooling. Examples thereof include polar organic solvents such
as alcohol and the like, polysaccharides and the like.

Here, being “free of an interfacial tension modifier and
a gelling agent” means
1) being completely free of both components in a seamless
capsule, or
2) even when both components or either component is contained
in a seamless capsule, the content thereof being “insufficient

to significantly change the interfacial tension” or

14



al cohol and the like, and the |ike. 25 Here, the
"gelling agent" refers to a substance that pronotes
gelling of an agueous shell conposition solution by
cool ing. Exanpl es thereof include polar organic

sol;uent S SuWeh t@%l?n@@ﬁ]@én@@d shbﬁ‘téri kee gelllng time.
polysaccharldes an

the |ike
i nt er f ot5 ASef eRRTOR - nﬁHFf‘?“é%’unﬁndto f&gﬁlggﬁmtl 5%%% S the
meaRsrilcikel pensi ekel Joif red@ampie bainh amownonmmssng | a

seanl ess capsul e, or % n vvhen bot h onent r
eiRBEFC Ee?ﬁ*ssfst dn °f 'y *ER4M ess caﬁs%lgnange

st R eenteiys th@]ﬁem‘ besngo arxsedftm ciceptiditgont @f an

igni f t Ly chan orf |
ety cheons e ol Ugeh | SR et o o

t iﬁﬂ&—-wfﬁemi&dehe&@& Mmetwhen anpuntiedtn geilghifi i samtign

change th ];erfam al t 0 ' J..exa e

angdnt el R @ CHafged nﬁopl‘?uelsfls %g ait o E%ans]ur%?' The

amnaﬁmﬂagtlajamsnagom ichangeurfedbynofor @ggmph%n a @endart

conpared .t o na.a <) t i on
100, B RO SARE o 85 Abee LEA IRk Bhe BT

i nterf'alcce ‘Beweentarsiggiébcantdel abertesolthe onlling time” is,

2 5
Emzt;bsrurge/%\x’éﬁl%ﬁ le) %Iﬁﬂg}tgé:?%?t%rtlehgu&}% 24E) néSessary for

tension i s nmeasured by, for
emiﬁlleg @qajleridanmseb adlﬂéblmtqfoénu%q‘%?@uﬁﬂ?bﬁlé‘f solution

{) %%F\f:ggsto S%G(,'; tﬂqﬁc:i‘atgﬂ.u%tt Q’:Et Slngﬂlef_ Cad?ltel ¥ime
rten

S, for exanp e, an anDunt
15t h@tce§h@ry efn:g Fhédﬂﬂfﬁe 5ﬁécé%‘é%1r pIf stastg@ityngt igogauecus

dr é¥§%§§#€gkqgibgn ofy °@25€§“ﬁ3¥u§e9§|ﬁﬂénn1§Q|Lgé @Bmpared to

cat ed oi | at 4C, nanel Yy,
t mao et 1 r?écéss‘é?l;ﬂlﬁ’@r agerlchi ng 50% | evel of

$§)t|5 gity of an aqueous gelatin solution at 4C by
| eSs than 10% as caonpared to_ no addition a .
" gel | i ngP Rfe Wopde281eing ot ¥is O\%?I&ismtk?élfﬁ@la]f teasHpn
sAMmdditreEf agiala Hensian agdemogkidnseenanchm "gatbifgial
agent” neans that an “interfaci aI te(13| nodi f i e;

| SCaTGtopy BaBHSARd 1 8 PYOPFPRG agERt @ | S HIPS BIEEni S not
e'ﬁﬁBﬁénQ'n@iﬂﬂ@rng1B§iﬁuiﬂ§Ubélﬁﬁﬂéu@hh&nfﬁﬁlh&Oﬂbalduﬂialned

(i.e., substantial absence)). Here, “substantial absence” of
an interfacial tension modifier means possible presence

25 thereof in “an amount insufficient to significantly change the
interfacial tension”, and that of a gelling agent means
possible presence thereof in “an amount insufficient to
significantly shorten the gelling time”.

Accordingly, being “free of an interfacial tension

30 modifier and a gelling agent” includes the following
embodiments:
1) the seamless capsule of the present invention is completely
free of both an interfacial tension modifier and a gelling
agent;

35 2-1) the seamless capsule of the present invention is
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(i.e., substantial absence)). Here, "substantia
absence" of an interfacial tension nodifier neans
possi bl e presence 25 thereof in "an anount
insufficient to significantly change the interfacial

t @npboimtiaag 1hed off bargeld ingergenlalmeansiorpassibler and
resence thereof in "an anmount insufficient to

S|gﬂ?%¥HﬁhF9§n§horten the gelling time". Accordingly,
bei-pg He’&eamﬁegﬁ1da@EGmézmm ahet pnsdcon  i30emmidinf ier and

[ udes th Wi
1fggﬁ3”§%§ﬁg¥s£r% 6%u?% ot %Scb?ggéﬁFgoﬁﬁgﬁ?%her i
scepppbimdly fheeeofa helhiran aigeher facd al tension
d r and el agent ; 35 2-1).th Ss
22 §L|51 fsef‘ﬁ‘ge%sf ecsé)n?l‘la nc\%ﬁgﬁt o esen]t %ng% JtO% ?al ly
fmemptétdﬂy:ﬁraa ¢ﬁnaﬂrﬁatezﬂadiehstensnuwdmbd;ﬁle;ndnda

g%hksﬁ%ﬁn%ﬁﬂ%tféﬁg% theﬁ%ﬁ?&hﬁ §?§@psule of the

esent inventiron is y free of an
|d0626h0|al tension nodifier and 5 conpletely free of

o2 gelling adept..and 2;3) @fmhi@ye%ee S$R9SMBrChal ontain

pr esent 1T nvention Is COI’Tp ete
i Toapbeital otbesiWrnnblef) xateaﬁéCl%inﬁ§PéhmeWQQ}fﬁ?é and

Of“g@lgﬁllgl a@gn@g%en L:lgggpéd a:lqg ngr %é%@és W%Eh@aﬂ( a

present invention nay contain component s ot her
t lf@RoTaRE ' | At ee¥oxenal te ditsicontabrid iter tharmprrogéfi9thgs not

agent icyhen ydeshi«ad and. f&Héﬂ%é@“@%fb:éﬁ@y1§OGgéH Bsa
colorant. A'colorant to be contained in the

1scappestanon For mermppar tiead aPlgrs iswcheds affd 1vdds? e -

col.ar gt Ncs gsem@es ar ﬁscef%%ythgolrlk%xagp&aemt@aed food
colors’ such as yell dye dy bl u

2,
dy@kRoCOPTErid It Heenh .tRféOXf%erc afreé%@%efel?r&&d °X+%ﬁ<e and the

CcaliRESeardider @Bnt fdd.de, yellow ferric oxide; and the
li ke can be nmentioned. Wien desired, noreover, the
sean eSS FSEIECHf TORECVSD fEs SR FRPe EPBT the

20CPe8EAL GORRONESH SnSUeBnasin rResasetIsudisage. g. ,
p%@%gg;&éﬁgﬁldgg ?é%?tngggtosé”sucg as arabinose, xylose,

ribose, 2-deoxyribose and the like; hexose such as glucose,
fructose, galactose, mannose, sorbose, rhamnose, fucose and
the like), disaccharides (e.g., malt sugar, cellobiose, o,o-

25 trehalose, lactose, sucrose), celluloses (e.g., crystalline
cellulose (including microcrystalline cellulose)), inorganic
products (e.g., anhydrous calcium phosphate, precipitated
calcium carbonate, calcium silicate) and the like.

When any of the above-mentioned components has an effect

30 of changing the interfacial tension and/or an effect of -
shortening the gelling time, the seamless capsule of the
present invention may even contain a component having such
effect in an amount insufficient to significantly change the

interfacial tension and an amount insufficient to

35 significantly shorten the gelling time.

16



ri bose, 2-deoxyribose and the |ike; hexose such as

gl ucose, fructose, gal actose, nannose, sorbose,
rhammose, fucose and the like), disaccharides (e.qg.,
mal t sugar, cellobiose, a,a 25 trehal ose, |actose,
suepese), celluloses (e.g., crystalline ceIIquse
(including mcrocrystalline cellul ose i nor.

)
producﬂgﬁige@mleﬁ%ﬁ?gﬁgbg %%ﬂ:euﬁ$?ﬁ$ ﬁgy%ptf%n may further
Preakpit Atied adeat Ldrll rtbcané)cmaive—mexa&mmm sohp@gene}, and

the |ike. \Wen any. of th e n
g
sapdbanced. etkentleaf ofsi:mﬂt enidngitd e ngéhie n:guatqtrrese qi_h]elents
seam ess capsul e of the resent  .oventio en

cort i n & SR%H%tﬁ&€%ﬁ§e%bc (Mbﬁ}ec |§lgﬁyéﬁ%ﬂ poybean
| rsaf f eetentilt, 0w5tegn| feitbantl y acivdrgerd aereatlor foéci aI

ten and an ann |nsu ' I
SRR SR Ea Sl PR, LA RRat ol sanhl v
caﬁmah:et@,f adeeapeemmOu avedmtsadﬁ)wayuxfﬁmthe‘ﬁs oMt-ai Aedium
addi ti t i oned conponents,
10a (f,utrP/EL OJ;katt% $§]ﬁ?§%‘%¥)§t @6 np

ve gehe use i the field of the
pﬂpmiwaxEQMhyiﬂne$lﬁ@knnkypsypiﬁaﬂﬁ@méé3QMG#M%@E)aLEHQQL@ézerS

| ude Inggt%%fﬁghlu fﬁ% Q%tga éggy ungﬁ{ﬁg'hlcotlnlc acid,

tr egCe?| ve 0| soybean oil, corn
oidvcludeetsinst hapeldulanix(ere + REFRBPIC Fid, o7 Udcepsid,

( etaQ‘tarﬂ:tzgtﬁtoe nRPPSRhals Eﬂ{&ﬁ%at(@, glamkeh@h®1, peppermint

fumarate, acetate, am no aci d salt) surfactant's
15( e2ig, lS@QnLﬂﬁlvoVP%&ﬁ%HnrsQﬂP%ﬁ%?rYp6ﬂ§¥Rﬁ'ba?éu8%926rs €-g-s

pQJXQ%VQEﬂQQfHH%(QﬁﬂaéEH wexypriopi-eaa(30)idoycaigzide, talc);

stabilizers (e.g., a- tocopﬁerol sodi um tetraedet at e,
ardtde thecbtfTi ¢ aci d, cyclodextrlns) aci dul ant s

(e.g. ﬂﬁ&@réﬁycoﬁctﬁh HvblBe@Cidhed b@ditdRies R&E hn effect
malic. aci d) | avors

nment hol , per [
0i9%, heRBHDiThe \Jfah?lfﬁ(%%ale%%%‘é%nr §of it %€ ef?e‘:t of

20 1 $HSH28E Sq (el ge11iA@hti manhyels cu@mselm Gapsatibdof the
hydrated silicaon dioxide, tal ¢

arfF SSERE hEP HHERNBAY | HFEd S8Rt 13 \?é‘s aﬂéjstla‘(r? EF‘Y%%‘% Su&h
cha@icgih hen idrbent achalrienshorcardgnt fadanefifectamsfe the

20, shortening the Igi]ell ng %}nggﬁt tll;leSu ?ige% S apsul e
Ofquﬁgfac1al ensio
significantly shorten the gelling time.

25 [0028]

Each component of the shell composition above is, for
example, blended and dissolved in an aqueous medium and used
for the production of a seamless capsule (referred to as an
“aqueous shell composition solution”).

30 The concentration of the components (component
concentration) other than water in the “aqueous shell
composition solution” is preferably 15 - 35%w/w. When a low
viscosity gelatin is used, the component concentration can be

increased, which in turn shortens the drying time after

35 production of a seamless capsule. Here, the low viscosity
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present invention may even contain an additive having
such effect in an anmount insufficient to
significantly change the interfacial tension and an
amount insufficient to significantly shorten the
ggggég tipge .23 [0028] Each conponent of the shel
conposition above is, for exanple, blended and
dil8e?d¥ved i n an aqueous nedium and used for the
predpctd,onighi & seam ess capsule (referred to as an

"aqueous shell conposition solutiog%%. go Eh%h sent
concentFoat PEATETEiORe O ofoIFEAT SR GiTBSHENO 7 Pre
SConcent Al i anycother thamavatergi h MdTeoi aquenus ghmedtally
conposition solution" is pr fergbly 15 - 35%W w. When
aupew i $bési £ igeicani he i%“ §€8% t he conponent
concentg:aki08s Ca the “taereaseadquidl genbnally msed in this
shortens the dryin ime after 35 producti of a
sééﬁi%§§“8£ﬁ§u?%¥’%E&é?r??ﬁfIsgﬁgv?gé%%PP? cleaans 2

- 141 9PASeride00S}) (Gary rbeivd iodli dyoyEernpebbuctdronodt and
the seam ess capsul e of the present 5 invention, a

10n dher 1EFeq quid" (e.g., MCT oil, etc.) generally used
i nooBds field can be enpl oyed. Exanples of the

“carrier liquid" generall inthis field include
oi {Ey B4t 8 %‘%aérh 5§ ﬁ%%éljuﬁre}ef}chai n triglyceride
(MCT) oifle sehinvesidapssdybefrthei breewyn ioveiRp lsoprepared

the.like. [0030] _(Prepar f 88AM 85806805 @blution”
THE*§€a eesag?oggpr%%ételoglggt &h%é%r%élgeﬁt inven?ioon i s aen
1spraaparegpsuisi ngntémt "abond- arrbisohedrrediisédos PpRaqatus
conposiiion | pLian, ang; S CARSHE 511628t 88suladnNdedy. ,
cébfﬁf%£%¥6ﬁ%%t?%%qgghg%ggus dgherally.used ?%ﬁuthe
PrERHEREYN reinuSeantess byapseieh CospgrationgpREREY 2
e rl‘claf %‘ié&rﬁﬂne%egrf#%d SRLPOF atiPRY AShPiudt iglIOpRIzRYes
i mrersed in a carrier l'1quid using nmultiple nozzles
f ofort libebloptth compeneHiss.

20 To be more specific, a capsule content flows out from an
inner nozzle of multiple nozzles into a carrier liquid and an
agueous shell composition solution from an outer nozzle
thereof into the carrier liquid at constant rates, a fluid of
these two layers is cut at given intervals to form droplets

.5 with an interfacial tension, and the outer shell layer is
gelled by cooling to give seamless capsules. The obtained
seamless capsules are cooled for a given time and dried to
yield products.

However, production of the seamless capsule of the

30 present invention is not limited to such production method and
can also be produced by other method known in this field.
f0031]

The size of the seamless capsule of the present invention
can be appropriately adjusted by a known method. A capsule

35 having a diameter within the range of 1 - 10 mm is preferable,

18



20 To be nore specific, a capsule content flows out

froman inner nozzle of nmultiple nozzles into a

carrier liquid and an aqueous shell conposition

solution froman outer nozzle thereof into the carrier

| gy 8 @lpsGoBShAnhgr at @Sanckek| 4 thief theheserd wo bayer sm

is cut at given intervals to formdroplets 25 with an

i APePPEiPAFTERMR %N, and the outer shell layer is

gebbszh by cooling to give seanl ess capsules The

obt ai ned seag1ess ca Ies arg coole { ofd g
? Sy e

time arfd dPre ‘FﬂonyP Eﬁﬁgaﬂ wever: prod%
5oﬁnb€mtﬁﬁmanh655s(pﬁefekebxﬁ tbhepﬁmbgnmasehy ¢qm¢enL|tHE| s

mted to roduction C S
DEBERERI By GOREY RPron BitounPr i ot s B Bhoh
Thelsizie obzkhes)seanteg sticapsuteciofont. he pr esent
i nventi_gn n be a tely, ted k
met hod. V81 nce%lﬁsulralnsgg %ﬁeﬁ& %k:' a&n!%@t%z,llg c?r%te@lt ERM@S an
range5$ively-16@ qnnemseﬁwxﬁﬂiyabheh im@randial dgpsube at a

havi n di anet er thnwthera e .
10 PEP T R EeaBre A hbat® Eorarauae: porcariehd Lukdhtagiay
capsaien of(eshecpridyenben S-liengent ¢, off thi snpmeferapent
tqng Pﬁé)pafrf @f(sé%/ 51GRAL" Obw (18 exbEODESA! AWhe mnele&h_cgaeal

at t e ctapsu ormati on point (near %

nézrbeen) iguithageadsaler eeicaitons WHEN t Hé h%\m?rtlcularly

C%@B@@@gﬁl Of¢o 2 &?aowbeueemr%tf Showsh fda1 EXF sy ely

| 6w or excessively hi interfacial tension at a 1o
15t SAPEYER e aRBEPPIZSES ﬁscm&r Bl tlemRSpRBPTS -at e

i nterfag] ahet gRSION. ihesPELB! ke Wi dpheatONRBE fE1a]
the main conponent show ng an excessively | ow or

eXEBEEPN EISy RPHIEXFTPALT abt a1 °0t BYAT o ithet Herdpstl etth an

C%ﬁh@@&s'é%ﬂ%%gﬂ)soldtlbﬁ PAT Wisaul/ar | specpr efher aft&-f0k a1
producti on of g C%uallt sean1ess 15 capsul e
I

tc‘}eﬁﬁb‘?’bdﬁl&f’ewl%&‘?t"@ hedS ERPEF HtiFTeas| et

2oph%§@@£siﬁBM§n§bﬁWL ﬁeaﬁpiﬂﬂﬁﬁfbaiglIﬁHﬂ%ﬁEﬁC&E&ve this level
t ensi on lS, for exa

m.i h terf .
WiBR Bf clagsdbied i ﬁﬂgsoﬁ%ﬁel%hmzﬁ 1 eT’hn %tgl%%mal

| Heekf@€ic@n be measured, for example, by the aforementloned

sent

method. This numerical value is one index that varies within a
reasonable range depending on the capsule content to which the

25 present invention is applied. Those of ordinary skill in the
art can consider the necessity of temperature control as
appropriate at specific situations where the present invention
is applied.

[0033]

30 In a preferable embodiment, a seamless capsule is
produced while keeping various conditions below wherein, near
multiple nozzles of an apparatus for seamless capsule
production,

1-1) the temperature of the “capsule content” is controlled to

35 a value set * 2°C within the range of 5 - 25°C;
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tension below this | evel can be classified as being 20
"excessively low', and an interfacial tension above
this level can be classified as being "excessively
high". The interfacial tension can be neasured, for
ezanpl@e hympdrestafrer efferitel Ongdeouretshedl d’dﬁp@smun@ri cal
val ue i s one index ﬁ t varle Mﬁthln re
rﬁﬂb%tﬂ%beﬁﬁl?ﬁfﬁﬁ?l fi 16563&? diftent to ri%ge
peesemt- isouenti on i s applied. Those of ordi nary skill

! g-—{L{' h aq:t mcéeu‘]atcorlSI ecrhet h%anglefersﬁl ?'Ivlig’f HLIBGE AL NG +o
control as ppropriate at speci I'tuat’ions ere
st hevanesent +mrentvidnin itheappldeedt L0O33PC; 30 I n a

pr,ef erahl S e pk

T e B e e e B e ey a7 ear

mqbntepité' podztles tefparatapeacat tke f @auseas Sés@élca@mqsetlon
product i on I it

SR 2o o e el D 256 h APt AL ey po
t Rell amgae dpfferencespetyeerp Lty tﬁ@qr@#pé? &l rt@eofawﬁ—.ous
QHQ?PLE%@BQHl&P'EB%H&P“ anSOLiY 1+Qu ek§t&@“offol:ﬂ1§d to
a value set 2C within the range of 50 - 80C, 3-1)
t Neareimredanuid’ dfs phe Yesar ither 33°Guped nroé_' BoRt riglaned9°C.

to s grvakug s8ln1elS Mg {hen rangecointly hldk quality
4-1) the difference between the tenperature of the

" EapskA ©btasnedindegntbe FEOVENPEIRAIFTET B CIWE tighRe diRE

sBebiucarposktd WeansebytdPyulbShading 8511 harhddCaadd ty,
not nmore than 75C, and 5-1) the difference hetween

15t ReSeRMSSPaFaP e 6t 115h%m‘?iiﬁ?@‘o‘d§ljr% ‘%eﬁé’FPg cBHIFt i on
sebhdi ©ibnsapdléhereeaper ature of the car rier |iquid"
IS not |ess than 35C and nqt m)rf%/t han

Wi | e
Lt s ERPET it ALt  CRBRETS HGRTboad fyPESRlRe to
oht gk ned sdenderodchep abavevh enpereat uxeciciondhti Sdisse barizec -
producti on of a seaml ess capsul e having still higher
q6af9ity, 15 a seam ess capsule i s produced while
20keep) nngae/aéinpu&txﬁ_@ndift tmgahelaqwamtsersebm Jccﬁ)potslnelon

te erature of the "capsule content" |§ contr ebdltgL R
ution” is controlled to a value set pre era Yy 1°C)

~
(o)

within the range of 60°C - 70°C;
3-2) the temperature of the “carrier liquid” is controlled to
a value set * 1°C (preferably #0.5°C) within the range of 3 -
25 11°C;
4-2) the difference between the temperature of the “capsule
content” and the temperature of the “aqueous shell composition
solution” is not less than 38°C and not more than 58°C; and
5-2) the difference between the temperature of the “agueous
30 shell composition solution” and the temperature of the
“carrier liquid” is not less than 49°C and not more than 67°C.
The aforementioned temperature conditions can be
appropriately determined by those of ordinary skill in the art
according to the level of quality required of a seamless

35 capsule.
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a value set 2C (preferably 1C wthin the range of
12C - 22C, 20 2-2) the tenperature of the "an aqueous
shell conposition solution"” is controlled to a val ue
set 2C (preferably 1C) wthin the range of 60C -
70 %34’3{2) the tenperature of the "carrier quui d" 'S
controlled to a value set 1C (preferably O

Wit hi n #1e8 PEPjciss Bhe sEpmi¢es %Pfjilﬁh%f dit¥er BF%ﬁ%%t

betveen dahe it epeat uee H1 vt BevakapRedle t€onteBEy &ndthe
the tenperature of the "a ueous shel I conposition

s8PaYe girnditiont Y ddst®mint’38C and not nore than 58C
sand  5-3)i 1khendi ddreense: hekveesnidiatheapasmairolecat be

t he "aqueous 30, shel | osition sol ution”
{ ERpETARTREoBIed Y. thest P PHGUIAS b it BsarE i For
48@&@;511,{9 n@bmﬁﬂﬁ%d Pap 651G rolThed afideaekt c@itawl, the
erature condition n appropriately determ ned
nFBB%]e"t‘ﬁt 88&%% iiﬂ‘f’i‘ %)%h?g%t %rt according to
theoBsyeI of quality required of a seamn ess 3s

| 0 WA
CaPS e 3oL ORI SN DI AINEL N0 G SR AL A0 BB R

00f the I's” par
ad;ham atyeaes bp s athied L ycatgostihéon adyonre icomngi qalarqsn larld a

LaerEleik hhE SR8, BROYF-IRAL L0, HEMRRIAWMEsior and o

easi Iy perforne hose I nary
slglelllleqn atdaaetamn byu,teﬁrﬁacuéxaﬁfpbeon codh i henghsPIrpt

cont, Qm%ad“g her%ﬁﬁﬁnﬁog%rgé ,lft he: &ontEnLbyyet had gesdmless

not 0 The seanl ess capsul e
1sobaphel©nﬁééhe precsmti onvervipn pesferabdefiPes aredomgrise

L%ef%gyggzl{ééglegoﬁ éﬁf&é}9a98|£“délléﬂg &gent in a '

plas?|0|zer, an I nterfacial tension
nodipbilbe cmdent gedcodg (agemteranciak deraéralmaddnrdppnts

mogli, f Egﬁtd%ﬁleﬁognd C?p%@lﬂﬁq é'bréqltalgerlléﬂ RGnaGEM4)i,S af@t shows

cont al ne he seanl ess S capsu e of the present
i ivehelbrihjckhesabtipigoBsvaiote/BarRIs dalaf Fatir PacPat

zot%gibgﬂerg%“ﬁ%keieéguih%ng@!é'ﬂ%&e@9§f@ly Rf8er encapsulation
(after encapsulation and before drying). Namely, the seamless
capsule is a novel capsule since it shows an extremely small
nonuniformity in the thickness even though the shell does not
contain an interfacial tension modifier and a gelling agent,

25 and the capsule content preferably does not contain these
components.

Specifically, the level of uneven thickness of the
seamless capsule of the present invention by microscopic
observation immediately after encapsulation corresponds to a

30 minimum/maximum ratio of the shell thickness before drying of
not less than 0.6, more preferably not less than 0.8, still
more preferably not less than 0.9. The thickness can be
measured by a general image analysis method. When the shell
thickness minimum/maximum ratio is less than 0.6, defectively,

35 the uneven thickness increases, the shell is cracked during
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capsul e content thereof (an interfacial tension
nodifier is not contained and a gelling agent is not
cont ai ned), and shows a shell thickness m ni num

val ue/ maxi mum val ue rati o of one 20 capsul e of not

| @ggihdpamd)sbotamredifatel grdfniger aed cajes chpsilen copaébierieaks
encapsul ati on and before drying). Nanely, the seanl ess
cgﬁgule is a novel capsule since it shows an extrenely
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Sg%ﬁkggcally, the | evel of uneven thickness of the
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angdmprgeidd agsagentforand bhe capsll coniwsfiteen afonaRining
i extrenely s even,if

Y EneSln ot B By Lee! Vs Lo e SO LR TEPbnoson

natodibt €r tadnana 14 1inyr egdht praaf énadtfaaiefl temsidohandifier

Ui%’ ngycl:olntrar:DLEgd partneg %r %Q!Lyirpgmag% s not contained), which
does not contain an eye having a diameter exceeding 1/2 of the
average thickness of the shell when measured after
encapsulation and before drying, preferably a seamless capsule
comprising a capsule content free of an interfacial tension
modifier and a gelling agent (an interfacial tension modifier
is not contained and a gelling agent is not contained). When
the eye has a diameter exceeding 1/2 of the average thickness
of the shell ((maximum + minimum)/2), defects such as cracks
developed in the shell during drying and storage after drying
and leakage of the capsule content occur.

Here, the eye refers to a spherical foam-like defect

produced in the shell, and the foam may contain a capsule
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than 1/8, of the average thickness ((rmaximum +
mnimum)/2) of the shell before drying, by

m croscopi ¢ observation imediately after

encapsul ation and before drying. Particularly, the

prc%ﬁ%?lgt | Ny Q@xe' gy& %%@1’1@§§11‘—3ﬂ@3 Uhge 20 wﬁﬁﬂpérhﬁllng

Tornme a shel onposition containi ng 1
geﬂllatpnt:zmu atph%sthecﬁz‘éfrs‘coé&?df FRIEISF a ﬁfl@?f%%‘}%ma

' | Ofhe n% bf H%ﬂ@t‘%@”argﬁﬂé Rg ageHiafhdbet Nirekhachatimum

si on rfier _is not contained and I ng_agent
| Silpf@f:tmt aﬁ\n%%ﬂ“leﬁ,m %qpsuéselgah&avgo}wgp%}%ﬁn eg%% gand each

sNaMi-Ng: & diaget £1n @Heeadbngmbh2 i6hed hengd5 awer ﬂ@iackness
thlckness of the shell when neasured a

erfdp syt A8t aR CBeO6r BEFTYASY byp?%TeerFtaLbWa%e 853
caRsub8s LONRI L8k NEA USRS &FC Qﬁéﬁsﬂt thﬁe&ne&fs an

|nterfa(:|a| tension nodifjer .and t (8N eter
i nt er f at® dihe; BREFHF PHEFFFEFAEC8- n@? Sﬁt a?ne"g&gln g{]a ete

geld iing agantssi 6f Ngte GRBERaGO et ckn¥erp38ht hehayle ibas

a di anmeter exceedi ng 1/2 of . the avera efhic f
A fRESRBE |11 (a”ﬁ;e%hm SnPRPTfyP2) e s ggs&gﬁ&%seg ko

cragksnéexkeiqped in the shell during drying and
storaﬁe after drying and | eakage of the capsul e
occur. Here, the eye refers to a spherical
f oam | i ke defaattss %mﬂduoéd:hen pirheesthdlnivenpieh tdggprising
oam m sul t ent
e R
1.4’)&3ﬁediystadmiredstsphérm mapmalfote-spherdesd. raye, ralpdt, cat,

aneter" eferrg 10} h rreter in the nmaxi num
d| Oé]dt o] G L e éssoncagéuﬁe nmay have multiple eyes,

and eaclinstitiarmbedinentui ttherriQEh?e ofbbhre-SRERLPEReEEPSULe Of
ange:. Ihe, i trhn%'ﬂ%%érl) P SX? ddéa%t gE &N vRe alB@sUl@deach

by genéral 1 mage anal ysis hods as in the
nelammen:entlczﬁllwnev‘envet mngkﬁés%nt It® PReCHH@daRe in the

I fulfl%at N1 R0 AR ieY et WA rdbQRBIST of0fhd/s2aflless

the average thickness of the shell is io
pr eszmulel nf atsheiresenhelnyeal fomesP $ofetfoReRepsioned mammals

expl cish%eglg& aﬂ%\éedeﬂgn&)f% on[@%@rogggt%@fes&e

capsul e e present i nvention co r|S|n
pheharaeeett tedlly active insgeadrehttoade; ?%nfc‘ﬂdﬁltesntl%alr?

betyplcally 1 - 3 times a day.

25 As a specific example, the effective amount of OMEGA-3-
ACID ETHYIL ESTERS 90 is 100 - 6000 mg/day for an adult (body
weight 60 kg).

{00381 _
Specific examples of a particularly preferable seamless

30 capsule of the present invention include the following:
1) a seamless capsule containing gelatin, and glycerin and
sorbitol as plasticizers, and 25 mg of OMEGA-3-ACID ETHYL
ESTERS 90 as a capsule content per capsule;
2) a seamless capsule containing gelatin, and glycerin and

35 sorbitol as plasticizers, and 50 mg of OMEGA-3-ACID ETHYL
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is safely adm nistered to mammal s (e.g., nouse, rat,
rabbit, cat, dog, bovine, horse, nonkey, human). In
this enbodi nent, the dose of the seaml ess capsul e of
t he present inventi on need only be an effective anmount

0 cAatt dient to b
Esfal neé) I'n the(i%ghg%éryC 2 ‘%/\hISE da@gﬁ@ pan 190

con capsul e. he adm ni strati Ol’gi
f Beq@esﬂawleﬁstmsyéawes@lnéaﬁs‘éﬁjé‘tdf"t‘?lred Grésent® an

' @X?Bﬂg a"sopii”@c afi oL e Ntigoned HRMFRLEEGA-B-ANED CERHYL
vari es dependi ng on t he properties of the

pﬁéﬁ‘ﬁ%%éi@t @éa@l%ﬁ%@tllev‘éoriWeH?erﬁaﬂsb‘ Bé contained, it
£y§géﬁigg¥ éapsdietbBﬁ%hﬁ%lﬂ@Ygeiﬁimﬁs anépAgickrtn and

exanp e, the effective anount T
ESTERS: 90 assP1ae icigene: @mgQSf%%%ggzpt ngg £y
Weisghks & kQ) o {Q038L Speidt peexadghas. of a

particularly preferable seam ess 30 capsule of the
pE&3eRtes nvention include the following: 1) a seaniess
cqmgbe cont ai ni ng gel atin, and gl ycerin and sorbitol

s plasticizers, and 25 GA- 3:- A T 1 th
10ESTERS '@703 ﬁeae%%ﬁgmegt&% tlesn O%/g?l%ead ég: Jgofe 'E%ltal in e

seith 88 sng aRSHbEes mﬂdaErapesngmgmltam ma@a@tsg\vm |aﬁea]p|@t to
35 sorbitol as p astl lL.zers, and 50 ng of OVEGA-3-ACI D
ERSYEoR9 T uesTERS 8 %45 18  tapsul e content per capsul e;

3) a semnd essicapsidlatdontte Miengsgel &t ithe ol QylipeeEkamples
and sorbital | a : d S0 50E
G\?E@A%“‘Wﬁ%aéiﬁ\(% Jég‘l?é %%egggal%g%sulg 2ont ent per
1scaﬂﬁﬂ\|e2c1§11@ aga sbabrilegs shenpsan @eceﬁftﬂdlmloﬁ‘ga?gféﬁdatbiyn
and erin sorbi lLastiShé $he@nd 200 ny
e(%@éﬁ ,@5?59 ntﬁfé%%’ SISE)C%aékg capsu?e cont ent
per capas:l;e:epﬁxanpbres&dd[m@@@ﬁ} thgsThbigiyess éht the Japanese

inyention is e a Audehend ahd ag
BBl EIBEPL N ER U, Hokelip i e ppgina-

bepleomat-eueitads Chiiek text iPharnaprutigal o et ne’ °c3o wGEe
Zousled 4d.n the follow ng Exanples
[0040]
Example 1
Gelatin 1 (jelly strength 245 g, viscosity 4.3 mPa-*s,
3158 g), gelatin 2 (jelly strength 297 -g, viscosity 5.3 mPa‘s,
25 1579 g), concentrated glycerin (559.0 g), sorbitol solution
(399.2 g, solid content: 299.4 g) and yellow dye No. 5 (1.17
g) were added to purified water (16610 g) heated to 52°C. The
mixture was dissolved, and degassed under reduced pressure
(aqueous shell composition solution). The composition ratio
30 when OMEGA-3-ACID ETHYL ESTERS 90 is 1000.00 parts by weight
is shown in Table 1.
An apparatus for seamless capsule production (SPHEREX,
manufactured by Freund Corporation) was used to prepare

seamless capsules. The temperature of “OMEGA-3-~ACID ETHYL

35 ESTERS 907 (capsule content) near the nozzle was controlled to
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are comrercially available, or even if they are not is
comercially avail able, they can be easily obtained by
requesting gelatin manufacturers to produce them As
preparation additives, those listed in the Japanese

F’H%f FRCORNGH® Fifibeentdhaidi bb 0 i doNRad aRANESEIed to 67.8 -
Ph armacopoei a armaceut i cal Codex or_ Pharnmaceuti cal

EX68i- pientiST 2093 weieh wrp ysed. 2 GogoFriexdipredy was

Celogt boh 1k je8l § Yo st mengt h 224510 Mik8GeSidas 4ndapfasited at

3158 elatin 2 elly str ngth 297 g, viscosity
aSrFrg%\sOfg 295CARFHY & g)pe{id?ﬁ?é’ rated glycerin (559.0

5g) soriid ehcspeduntdatann (88 2:og,1dsmt icbneoan et op298ted
mereagdded to

O reb st Y Se o ay T sh®) R RRES 10
was di sgd vwedaimdd di@la§§§dveltﬁdeboIeﬁﬁliﬁed pedgeretor (5°C,

(aqueous shel.l nposi t.i on sol u

 SAEEG R RS AEPTy Bt P TG GO EpBthea

pafob:Smchye wenagho 2] STBémDWIhel caFabte liquid appaeacasstler
surfegs vs:aaspsu edprf%dlégt J&% (séFa)Jﬁ'JEBoEg('ca gﬁﬂyé L&%.gglll?é/ 25

10F8una %brpo FatTon sed t0O prepa & seanl ess

c aps v eQMEGRRE B@Imérl‘altfur@SiEERS ONVERAF Sla,R@PDEETI—IYL 35

ESTERS Q0" (.caps cQ n z

controlf% g‘ %§1%§ BE Igibégg%a%%%dggséﬁﬁf Fm?lon

wasracoat i@l wetdhtin Gie 8angé&B3G. SMCTA di mdivhire Ith\ﬁagenter

UQ%%ugs a carrier liquid, was controlled to 5.9 -

7. and the mixture was encapsul ated at a rate of
15251004psul es per second. s The encapsul ation step coul d

bqiggmétgptly operated stably by strictly Contg?LLIPg

the tenperatures.—The obtalned—ecapsutes—were—€o

a qebpbetant 6Bt{8C, 14 hr), and dried iAda drier

Ureal Ben Ry %&H?‘J‘Ftésﬁ'ﬂ% bgached notopprey than 0.2,

Then the carrier Tiquid on the capsule io surface was

wiggddtohflto gi ve seanl ess capsul es céffaihing 25 ng

of GA-3- ACI D ETHYL ESTERS 90 per capswe. The size

e
of the obt ai ned capsul es was about 4 nm-

concentrated glycerin 43.00
sorbitol 21.50
yellow dye No. 5 0.090
purified water 1287.00
[0042]
Example 2
20 Gelatin 3 (jelly strength 255 g, viscosity 3.5 mPa-s,

5096.7 g), concentrated glycerin (601.4 g), sorbitol solution
(429.2 g, solid content: 300.4 g) and yellow dye No. 5 (1.26
g) were added to purified water (13999.9 g) heated to 55°C.
The mixture was dissolved, and degassed under reduced pressure
25 (aqueous shell composition solution). The composition ratio
when OMEGA-3-ACID ETHYL ESTERS 90 is 1000.00 parts by weight

is shown in Table 2.
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(variation within the range of 3.5 - 4.5 mmt) in the

center value. 15 [0041] [Table 1] conposition ratio

(-) OVEGA-3-ACI D ETHYL ESTERS 90 1000.00 gelatin 1

242.94 gelatin 2 121.47 concentrated glycerin 43.00
sorbitgl 2 é&tlﬁéekbﬂvﬁed%@eéb caﬁ;s@l@%o@i@tuf)neobammx

1287.00 [ 042] Example 2 20 Celatin 3 strength
omEnyfacEnged iy \FrguBd (fifPeraBiyy. ¥24) us%% .
g!sé!flﬁlrés@ €80dures) , T@&me@fatﬁﬁleubfomME(GQZQ.RC]g) realt.d
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d e
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ReFatied

5 The. jn—xtllér gedasndi 850la¢adousnghedegasaed onndes deduottled to
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g BRangthe

-at ol SiteREONEEA 35 401 T3 I“—f”?’ﬁ?L

Bpdsi t'o

I§eﬂ§&&t@@ep@ﬁéﬁeo&ywwl@ﬂtrouwm Bn- Talkre, ZandZShAn
ﬁﬁﬁar atus for_ seani s c%p%l e ﬁpsuq%gméégnse(cgggEREx
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B U?Sde%‘ilaﬁ—sruéu Gor por &t
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loltl %/Eiﬁ z% Ve vvasélélntc%g %gﬁ?gg &%Bég%gu%n ij) t R:ar

aqueousrhehebta sodditcbpsu Veas wemetq:@illeeldlnoa rAFr3gerator (4°C,

ngrgrrd)rgr ) ureo%ereo Spuged-as AnERL 1 Ry wgt_gylac&t%@ szhleeached

was contro

t het minegt thenwas? -en€lagrs (ihat @@lrlalterzélewélﬂne@ﬁe?apsule

15t @g’p@f AMIGAs 3-ARHD @Eﬁ’éL T ER8p
refri genal g'izé G 1886 Q%Qléme@ngagéﬁlee% WAsaasihiten HI%' |

SQSQPQCe mg @P?&g%lflfatzbs v%t g@aﬁpéfgsd CQFSQ%%HEQYnlng 25

perated 10 s rictl gﬁcontro ling the

IRSY RE@P&Utdoled in a

t he water act|V|ty rea

20

25

(variation within the range of 3.5 - 4.5 mm$) in the center

value.

[0043]

[Table 2]

composition ratio (=)
OMEGA-3-ACID ETHYL ESTERS 90 1000.00
gelatin 3 364.41
concentrated glycerin 43.00
sorbitol 21.50
yellow dye No. 5 0.080
purified water 1287.00
[0044]

Example 3

Gelatin 1 (jelly strength 245 g, viscosity 4.3 mPa-s,
3158 g), gelatin 2 (jelly strength 297 g, viscosity 5.3 mPa‘s,
1579 g), concentrated glycerin (559.0 g), sorbitol solution
(399.2 g, solid content: 299.4 g), and yellow dye No. 5 (1.17
g) were added to purified water (16610 g) heated to 52°C. The
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not nore than 0.2. Then the carrier liquid on the
capsule surface was w ped off to give seanl ess

capsul es containing 25 is ng of OVEGA- 3- ACI D ETHYL
ESTERS 90 per capsule. The size of the obtained
Cfm@&uhﬁé msdab@cbﬂtve@ rrmﬁd de\garsisacﬂimtde\m thducddereange

of 3. e cen val

['I‘&Eﬂmeo‘ﬁ S&? o%%l?pogn ratie (l )lon)d\/Egﬁ\e é%%l%%lﬁlfﬁg ratio
ESHERSOMOGALI-G0ACO ETYeLat$TERS 364i4110000AC eprntat b weight
gl.ycerin 43. Q0 bitol 21.50 vyellow dye No. 5 0.090
pdrsl F*;%"glv\é’t e?b]lez% [0044] Exanple 3 Gelatin 1
s(jelly mt r@tpgtht@sﬁog, sgaslersi typa i3 WPQQHC@@@I%H@}EX:
%%35%?ctux(e|del: nySturn ”@% &gazug Vv'va%c%%le&ytg’ p}e

concentra cerin ., Sorb
scsleamiLems e®®8les g, Té@lt@np@@ﬁt@m OfZQQME,GZgj3—A5EB ETHYL

d e A f r e
IS Ste, NogcB ol Yo Bt i Uatonsen o

dilgsal vell. 830d ategabseshuasger sheducsedupi@s sigsecontrolled to
( ueous e n i 140

i T
pa:letnsebgftwm ghereos walsomanirplighl o - 45 -AR- Bpardt U

fofi 36201858 eﬁéQlﬁ_ leat%ﬁogfs‘(‘é QR e( §P|"ER@épsules per second.
manuf act ured by Freund Corporati on) was used

prepareTh%é%w$g§ng§ﬁ9§upggp crve tgﬁﬁgyggapgl¥ﬁoperated
%@ﬁysbﬁthlgIWLconE:%EEBﬁlgthe( cansddafugesnt ent) near

the nozzle was controlled to 17.7 - 18.8C, and t .
1saqueousThetbitadBpgtanTuhas iRt FeP1RY 4o 3 Be%?l@rator (5°C,

68,41 6r) MdnDidri¥aSi MSEAdrasy aurganr krs \Jla’tiéhtl dcand tyheeached

t enper ature ther eof was controlled to . 8C
t Pt BPXE UreWds2endBpR Ut &4Tatch ]rjz‘&uédo?n Ztg]ecgéggﬁ?ge

paguﬁiﬁﬁenﬁbs wiped off to give seamless capsules containing 25
mg of OMEGA-3-ACID ETHYL ESTERS 90 per capsule.
20 The size of the obtained capsules was about 4 mm¢

(variation within the range of 3.5 - 4.5 mm$) in the center

value.

[0045]

[Table 3]

composition ratio (=)

OMEGA-3-ACID ETHYL ESTERS 90 1000.00

gelatin 1 242.94

gelatin 2 121.47

concentrated glycerin 43.00

sorbitol 21.50

yellow dye No. 5 0.090

purified water 1287.00
25

[0046]

Example 4

21



The encapsul ati on step could be constantly operated
stably by strictly controlling the tenperatures. 15
The obt ai ned capsul es were cooled in a refrigerator
(5C, 14 hr), and dried in a drier until the water

activi t@élg@ﬂ@f@%em B Gthars 0 2. vThessikhes Camiaes,
l'iquid on the capsul surg |ve

ft to
sé%?ﬁ é83 E%Ib%‘?ﬂté?tﬁgn‘i’]a\fcﬁrﬁﬁ E%OVF@ %@%@& §°]A gn (286
E&HY o 1IESTERS: &4 - DQDOCapﬁu|end2§bImma syzeknfStme 84 g were
t ai ned capsul es was about vari ati,
tﬁéd?%ﬁ@epkﬁl%le? wagex hlrﬁ~9)14| *) tq?@t%gnif%r > §a|
5[ QR4 issbTlabl e 33 a@g@md iuater atddnced ) praRviEEA- BaA@ODs

ETHYL ESTERS, 90 100 | 1 242.9 [
T3S B SR L PRCE gl ey | 1 43 BBE Sty FaT Sy e

yelhow adyayNESTERS. 000is Pt D@ dbandtseby ME8Hh@01s 28hown in
[304@;_ Exanple 4 27 Gelatin 4 (jelly strength 264 g,
gk |4t‘y 4.2 nmPas, 3398 g), concentrated glycerin
(401 g)An sppdm’rattais sokuseami e2862paylesprodhaicione hEFPHEREX,
200. d 0. to
o AT TR er Crebt o rheat It o e othe Rretire 5
vvasaxdlwolcupslul%nd tey dsved rande Oﬁeiﬂ@é@“éré%%r@?ﬂ
(EQ&J%%O"S Qgéa}%sﬁ%nggﬁ{:%\;%n n%glr u'l':'ﬂé)% Jh@as controlled to
conposition'r 3-ACI D ETHYL ESTERS 90
i 3410Q0. 86d perd s:dupowei giiHlli soshoian was Tebliroldedpgo 56.7°C.
ARRAr §41US,.E0L s S €S8 £ARSULSGRI QALE! £RE {SPDHEREX e
i 0 manuf actured by Freund Corporation) was used to
1sptepacef weeandbms ldedstd ek 4°Theance peraiiigeoras

IIgk@é%%&ia%@hEégﬂ}+gapsules per second.

The encapsulation step could be constantly operated

e mlxture

stably by strictly controlling the temperatures.
The obtained capsules were cooled in a refrigerator (4°c,
20 21 hr), and 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 seamless capsules containing 200
mg of OMEGA-3-ACID ETHYL ESTERS 90 per capsule.
The size of the obtained capsules was about 8 mm¢

25 (variation within the range of 7.5 - 8.5 mm¢) in the center

value.

[0047]

[Table 4]

composition ratio (=)
OMEGA-3-ACID ETYYL ESTERS 90 1000.00
gelatin 4 195.38
concentrated glycerin 23.06
sorbitol 11.51
yellow dye No. 5 0.048
purified water 919.96
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ESTERS 90" (capsule content) near the nozzle was
controlled to 14.7C, and the aqueous shell sol ution
was controlled to 56.7C. MCT oil was used as a
carrier liquid and the tenperature 15 thereof was
c%%;r led to 4.4C, and the m xture was encapsul at ed
capsul es per second. The encapsul ation step could
b&xeonséant |y operated stably by strictly controlling

the terperaures,, i, abraiqad seansulas sty onol adais)

a refr eraor( dri_ed |na drier
urﬁ56l8 £h% alat epnettinAteg FheRdnig hjo%S T2 &) 13h a0l

‘tﬁ?z]; fgro%' grg) i Quisd eBntdif:c8psUL &) SUEEasRiammSo
WI pe o gi ve seanl ess capsul es contai ni ng 200 ng
7é

Of L EONVEGAd 3vaAGIED (BT SESTERS T per S e hpsuiie mfrﬁ*éufsﬁ

ofy té%%l@@cﬁ a'a!?l%dd%&%édeﬁnh&@ﬁ AlRudbd 8o a3 u2E (a@rdoati shell
within the ran of 7.5 - the c

VRO ] BRSO T 4?%&?&9@?#3&? ratt “(n"’)“ OMEGA-3-ACID

ONE@AT 3eAftiy BDYYL ESIERD 98rio08y %1gge| % i shownl96. B&le 5.
concentrated glycerin 23.06 sorbi tg 1(}2@‘1 el | ow
o TSEF s

1dye No. 2B FPRFAETUHUFTT iSEFNRTRICH T
EXaimh€ a5t Gl atynrdi{ j@idsy1stcengtihd264veay, uekd c’os iprgpare

4.2 nP 9568. 125 ,
g)s%ﬂﬂ;zéér%ﬁﬁﬁﬂles uF%%&&%%ﬁ%atgg Q&%ﬁggégg%%;%%ﬂg§

56dsRg) over @apdded ¢antenmt) f hes \Mtaeno(zgl%%ssc@trolled to
heated to 55C. The nmi xture was ol and
detrass ed2antfér ?%%d?@daﬁF%%%%Féle?gq %o‘ﬂ%%heﬁ controlled to
1§067®62ﬁ§t Z?:InBD%QlE'Llﬁl—?YTO@)Ll Jhe wedpesid icarriati bigddidnand the
OVE ESTERS. 90 0]0] 0 rt

wet e PS UER OETeR T TEHT £B T bi%]tapgagat us f% Bha the
seatese eapsaHappndated iasn25 capsules per second.

The encapsulation step could be constantly operated
stably by strictly controlling the temperatures.

20 The obtained capsules were coocled in a refrigerator (5°C,

15 hr), and 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 seamless capsules containing 25
mg of OMEGA-3-ACID ETHYL ESTERS 90 per capsule.

25 The size of the obtained capsules was about 4 mm¢

(variation within the range of 3.5 - 4.5 mm¢) in the center

value.

[0049]

[Table 51

composition ratio (=)
OMEGA-3-ACID ETYYL ESTERS 90 1000.00
gelatin 4 364.50
concentrated glycerin 43.00
sorbitol 21.50
purified water 1287.00
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(manufactured by Fuji Capsule Co., Ltd.) was used to
prepare seanl ess capsul es. The tenperature of

" OMVEGA- 3- ACI D ETHYL ESTERS 90" (capsul e content) near
the nozzle was controlled to 22.8 - 23.2C, and the
aqueous shell solution was controlled to is 69.9 -
70.3C. MCT oil was used as a carrier liquid and the

t éApetlat ure thereof was controlled to 6.4 - 6.7C, and
thgamfiXtgure was encapsul ated at 25 capsul es per
second. The encapsul ation step coul d be const anRIy5
oper at élpingt &bt 5y Lees i?ﬁﬂsylﬁﬁn?k?tﬁilpﬁﬁgl? fgeampLe o,
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d -l L td . i achine
R S PR R e B Gy IR G o BB Lok e

15WRIHGNOATER :s hewnf actuFad| by 6Fre@irky ForparstdPn| 2204 g)-tand
blrlé%ggécﬁ ync{t! aﬂé?% . tgl-%%g 5??) %3@5@ tonlrﬁ@(g . atr%mg‘:ﬂ@e@ seamless

flravoring ring Nquid (1.47 g 1o per
3@Gpgubés seam ess capsul es) was di spersed on seanl ess
[0051]
[Table 6]
composition ratio (=)
OMEGA-3-ACID ETYYL ESTERS 90 1000.0
gelatin 4 364.5
concentrated glycerin 43.0
sorbitol 21.5
purified water 1287.0
ethyl alcohol 224.0
blueberry flavor 56.0
20
[0052]
Example 7

Gelatin 1 (jelly strength 245 g, viscosity 4.3 mPa‘s,
3158 g), gelatin 2 (jelly strength 297 g, viscosity 5.3 mPa‘s,
25 1579 g), concentrated glycerin (559.0 g), sorbitol solution
(399.2 g, solid content: 299.4 g) and yellow dye No. 5 (1.17

g) were added to purified water (16610 g) heated to 52°C. The
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capsul es obtained in Exanple 5 to aromati ze t hem usi ng
a tunbler coating nachine (H COATER nmanufactured by
Freund Corporation) . After aromatization, the ethyl

al cohol in the seam ess capsules was renoved using a

Lubl of . Goal LG JRER) Ngod S CONER. -ROM AL yi-edsbe

Fratn rpo a |on) ant’i reached not nore than
508Quppm tshed il veoraoshi P eiPlsléaml)essTh% FEFCEd L 1P RO

TR0 lcCTROS) Uit i oh LOMEGH: 0ARR SR height

. : gelatin 4 364.5 concentrated
glipceh¢wn 43, Gabsorbitol 21.5 purified water 1287.0

sethyl L 224 QorbLughRIdey chbavQl pB6alctidh (865
Exanple 7%%§I5%%ﬁ 1:égelly strggbth 25% 9 CBISCgSItéﬁEX

4rennPactured1Bg BICuiGeREnqr S o] Y45 SOFONGR PTE83 TG,

V's%%ﬂ§é§sy Rp3ulE&s, The S dpbRabihre Qﬁnc‘entd;zatﬁokcgbymym
0 g), Sorbitol solution (399, 2 i0|ld con

2§§TER§) Gnd cpesplivapEeND. T$ar1thy n%)z feYd® & 6°ﬁ%ed to
puri hi edlé’\’%B§r {0819 Yhudeadt 8He10 232Gt idharas3@ontrolled to

m xture was di ssol ved, and degassed under - reducg
loprGe75§ure68 (86uedG3 ehelMascBRPBAT PoR2EDIGH oA} THRS the

%ékét% AkLOo £ \M&%n MEGA-130ACH D5 ETHYk . E8TERSA %he
|s 1000. 00 artsgﬂ¥ is.sho

aﬂﬁgﬁgfgswqqnengé lated Cgbsinggt6r8gﬂ%%IQ%?ngﬁhéﬁgxsecond

”?nUfaCTMéQﬁﬁfﬁsﬁi&ﬁﬂbﬁ Geeparatlidohy emsstasedly t@perated
D BRAT S5 B £ L ST ERE S0 ERRUT S8R ent) near
1t he nozzhe malﬁeatdf@slu@ast@erelzozledh& 8Cref@inthdraeor (5°C,
a%H§%g§’sQ§ ldfighuiﬁ(quQQQrcg t|'okkgdw§éér activity reached
not more than 0.2. Then the carrier liquid on the capsule
surface was wiped off to give seamless capsules containing 25
mg of OMEGA-3-ACID ETHYL ESTERS 90 per capsule.

20 The operation up to this point was repeated 3 times, and
the obtained seamless capsules were mixed using a tumbler
drier (manufactured by Freund Corporation). Ethyl alcohol (224
g) and blueberry flavor (56 g) were mixed to give a flavoring
liquid. The flavoring liquid (199.1 g per 40655 g of seamless

25 capsules) was dispersed on the mixed seamless capsules to
aromatize them using a tumbler drier (manufactured by Freund
Corporation). After aromatization, the ethyl alcohol in the
seamless capsules was removed until it reached not more than
5000 ppm using a tumbler drier (manufactured by Freund

30 Corporation) to give aromatized seamless capsules.

The size of the obtained capsules was about 4 mm¢
(variation within the range of 3.5 - 4.5 mm¢) in the center
value.

[0053]

31



10 67.5 - 68.1C. MCT oil was used as a carrier liquid
and the tenperature thereof was controlled to 6.4 -
6.8C, and the mxture was encapsul ated at a rate of
25 capsul es per second. The encapsul ation step could
b nstantly operated stably by strictly controllin
tﬁggﬁfhgzrafﬁfpg 1s The nhLaineé—eapsuLeé—me%e cooleg
iao@crsaftlibgeraaiwr (5C, 21 hr), and dried in a drier
T t C Joeached no réy than 0. 2.
Tﬂ%(biﬁ 3gﬁﬁﬁﬁégilﬁéﬁ¢ﬁ on t he capsuﬁea@ggiface was
\Mgemtmffl to give sean ess capsul es c8Ata?hing 25 ny
]rd\/EGA »3-ACI D ETHYL ESTERS 90 per capsule. 20 The
08% i'of up to this point was repeated 3 tines, and
thencﬂnumaned sleameiréss capsul es were mi %éd° %S|ng a
nbkf drier (manufactured by FreundyCoggoration).
Efﬁ §1cohol (224 g) and bl ueberry fIavor (56 9)
mgeelmﬂxeﬁ Yo- dive a flavoring |iquid. 9T%f1 avori ng
MEHE%E“£#%gtér per 40655 g of seam 390280 capsul es)
ersed on the m xed seanl ess capsules to
ae@hﬂlﬁﬂ@obhen1u5|ng a tunbler drier @rénbfactured by

Freynt -, COERQE&@ti on) . After aromatizatisgnp the ethyl
aEc&ﬁ%L—ea—t_he—%eaﬂﬂre&s—eaﬁers—«WTwm' ntil it

reached not nore than 5000 ppmusing a tunbler drier
egjﬁctured by Freund 30 Cbrporatlon) to glve
aronatlzed seanl ess Cﬁ§£U|es The sj g ﬁ&am les
capsul eBrenQNEGHOIACA DY FRTER? i %On U\ﬁne h?‘lh eiaﬁ P
50fi 3.9 is 43 %rm&t iddmbheisenteth ied llﬁrob@%%xa&ﬂnacopoela
[Table 7 osition ratio g?k b GA- 3- ACI D ETYYL
ESTERS! tyo@ exrPt g6l ahP 17243 ‘gel atin 2 121.47
cq@@ggyrated gl ycerin 43.00 sorbltol 21.50 vyellow

No. 5 0.086 purified water 1290. 00
[Table 8]

Ex. 1| Ex. 2 | Ex. 3 |Ex. 4| Ex. 5| Ex. 6| Ex. 7

content rate | 45.3% | 45.7% | 45.3% | 47.3% | 47.0% | 47.0% | 47.1%
of EPA ethyl
ester

content rate | 37.7%|37.6% | 37.7% | 36.9% | 35.8% | 35.8% | 37.2%
of DHA ethyl
ester

total content
rate of EPA 83.0% | 83.3% | 83.0% | 84.2% | 82.8% | 82.8% | 84.3%
ethyl ester
and DHA ethyl w/w
ester

content rate
of w3-fatty
acid alkyl w/w w/W w/wW w/wW w/w w/w w/w
ester

w/w w/w w/w w/w w/w w/w w/w

w/w w/w w/w w/w w/wW w/w w/w

w/w w/w w/w w/w w/w w/w

92% 91% 92% 93% 91% 91% 92%

. 3.9 3.7
content of o- 3.8 3.8 3.8 4.0 3.9
tocopherol mg/g | mg/g | mg/g | mg/g | mg/g | mg/g | mg/g

European compa- | compa- | compa~- | compa- | compa- | Compa- | compa-—

Pharmacopoeia | tible | tible | tible | tible | tible | tible | tible

+ The content rate and content in the table indicate the values
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et hyl al cohol 224.0 blueberry flavor 56.0 [0054] The
OVEGA- 3- ACI D ETHYL ESTERS 90 used in each of Exanples
s 1- 7 is a product conpatible with the European
Phar macopoei a. The quality thereof is shown in Table
81n[£xﬁgﬂsuléTéﬂﬂﬂ%n8](ﬁhérthEXtiéhﬂiy adtbxe ithgkExdidntEx.
tent rate 45.3% 45. 7% 45. 3% 47. 3% 47. 0%
47016@/0841'Flf@ of EPA ethyl ester wwwwwwww ww
wwww content rate 37.7% 37.6% 37. 7% 36. 9% 35. 8%
3?\(}{?\#37 2% of DHA ethyl ester wwwwwwww ww
total content rate of EPA 83.0% 83. 3% 83. 0%
84x2808:n8%0 82xB4618413% et hyI ester and DHA ethyl ww

w w w WWWWWWW
ot ot o SR ihed St o S308h § 0REHalE & Bhapote 3 were
vvk\s«/aiz\wiamadl v Wi VD gia Vmasms?epcmmnf’amlcal-e 8ige Fglyzer

?aﬁéf%é% 9 %né%%%tﬁre& %%%Egg rﬂﬂag ng/ﬁ%engégeégﬂﬂltlo was

ropea mpa conpa’conp

conpale:ﬁ’orqlﬁan 8 oPpa-whishr m@g@@dathﬂolveerﬁ l@lléoﬂ b¥mherical.
tl[eb§7il ble tible tible * The content rate and

content in the table indicate the values 32 in a
c&ppetanandat epxaniydisakmaceut i cal |y active ingredient

CONpPOSi{j @Qhmp ie@%56]as éa@&%%ftbﬂ@nt@«lmﬁxmﬁ %TEE{BE ESTERS
seamnl ess capsul es (200 g) obtai ned in Exarrng e wer e
90 could be contalned at a high content of 10 In addition,

by capsule evaluation using a digital microscope (VHX-200,
KEYENCE CORPORATION) before drying, it was observed that eyes
were absent (which permits a conclusion that an eye having a
size exceeding 1/2 of the average thickness of the shell was
not present), and encapsulation with a good shell showing
extremely less uneven thickness was achieved, as shown in Fig.
1. The thickness of the shell was 0.84 mm at maximum and 0.82
mm at minimum (minimum/maximum 0.98).
Industrial Applicability
[0058]

The seamless capsule of the present invention is superior
in the stability of the capsule content, and can contain a
large amount of the capsule content. Furthermore, the present
invention affords high quality seamless capsules free of an
eye or with only an extremely small eye even if present, which
show extremely small nonuniformity in the thickness. Since the
content can be high, the unit size of a preparation can be
minimized, and highly easy administration and small space
utility during storage can be realized. Moreover, the
stability during preservation can be improved, thus enabling
extension of a use-by date.

[0059]

33



eval uated by a Digital Inmage Processing Particle Size
Anal yzer (Cansi zer, manufactured by Horiba, Ltd.).
The aspect ratio was not |ess than 0.95, which
confirmed they were al nost spherical. vo [0057]

Experi nent al anpl.e 2.1 en@S nteNMo. 2007-
CVEGA STAG BV BRTERY 80 Bodibe. don aiaed ata
hiighledntiaetl bf JQ6% the awditeibn,of wpielpgig dncorporated
eval i Qn _usi i.0] i.croscope (VHX-200, 1s
KE?E?U\I&JL %ﬁiﬁ&ﬁ&% %Q)qsblé %reewg‘%yi ng, it was observed
that eyes were absent (which permts a concl usion
that an eye having a size exceeding 1/2 of the
average thickness of the shell was not present), and
encapsul ation with a good shell show ng extrenely

| ess uneven thickness was achi eved, as shown in Fig.
20 1. The thickness of the shell was 0.84 nm at

maxi mum and 0.82 nm at m ni mum (MM ni munt maxi mum
0.98). Industrial Applicability [0058] The seaml ess
capsul e of the present invention is superior 25 in
the stability of the capsule content, and can contain
a |arge anmount of the capsule content. Furthernore,
the present invention affords high quality seanl ess
capsules free of an eye or with only an extrenely
snmall eye even if present, which show extrenely snal
nonuni formty in the thickness. Since the 30 content
can be high, the unit size of a preparation can be

m nimzed, and highly easy adm ni strati on and snal
space utility during storage can be realized.
Moreover, the stability during preservation can be

i nproved, thus enabling extension of a use-by date.
3s [0059] 33 This application is based on patent
application No. 2007- 173198 filed in Japan, the
contents of which are incorporated in full herein by
this reference. 34 CLAI M

34



1. A seamless capsule conprising a shell forned by a
shell conposition conprising gelatin and a

pl astici zer, which does 5 not conprise an interfacial
tension nodifier and a gelling agent, and a capsule
content without conprising givaterfacial tension
nmodi fier and a gelling agent. 2. The seam ess capsul e
of claiml1l, wherein the gelatin has to jelly strength

OE igogeaﬁ%ggsgcaé%ui£h§o§§¥ﬂgﬂ%§saC@HEﬁl'Qoﬁﬁedﬂb@|31§hém1
erein the | atin has a viscosit

npa@poalstwn ¢m@é&ﬁ9e§%lmapé %fpl-&ﬁ§7¥83r17eerdf WEF‘&H‘ fioes

51 not3eo 81 Bn fﬂ%%r@gbﬁélftén%lgﬁrmdﬂiiléfOﬁﬂdﬂag@klrung
5. The seam ess capsule of claim1, where

plashE ciget ai gaPgihec SPT REN T (7 16 10Th S BRENT Heb a&:é%ﬁ?]éfa‘:ial

OEeﬁkﬁbﬂh&xhﬁméfehﬁi%h?epiﬁﬁibgbﬂer is sorbitol. 7.
The seamnl ess capsule of claim1l, wherein the

plasticizer is 25 a mxture of glycerin and sorbitol.
8.0 .Thee SeaM1655 &apsukecofcidiai m Twharednetine tded awéh giis
ratio of gl¥cerin nd §§§bitol is 1:5 - 5:1. 30 9.
10THE L4 BaPH G RaPE AY o ai'm 1, wherein the wei ght
ratio of gelatin and plasticizer is 10:1 - 1:1. 10.
The seamnl ess capsul e of m 1 mh ei S
cont At TLHeFRar et P gaﬁai/mact | V?I r‘iqgr %glfneﬁ&% Yofacin
CQROsI {riész51t§50652 116 Hhbhe-sseanl ess capsule of claim
10, wherein the capsule content conprises a
pharmaceutically active ingredient conposition with
15am exﬁesseamﬂe¢slcmpsnleeméesnw\nﬂeyOﬁl@#ﬁlmsnﬂerﬁbcﬁﬁﬁreln

si on A te tur, 5 12. The seam ess
etﬁ‘sulgsl% & m ijo&(%]/\hfgﬁﬁell ﬁf%ﬁég phar maceuti cal | y

active ingredient conposition conprises w3- fatty acid

alg(lehes%%armlerg ggszlrée o%e@ﬂﬁr?ﬁ,caﬂéf’éi% Qﬁecﬂaﬁésmilzgzer is

glycerin.

20

6. The seamless capsule of claim 1, wherein the plasticizer

sorbitol.

7. The seamless capsule of claim 1, wherein the plasticizer

25 a mixture of glycerin and sorbitol.

8. The seamless capsule of claim 7, wherein the weight ratio

of glycerin and sorbitol is 1:5 - 5:1.

30 9. The seamless capsule of claim 1, wherein the weight ratio

of gelatin and plasticizer is 10:1 - 1:1.

10. The seamless capsule of claim 1, wherein the capsule
content is a pharmaceutically active ingredient composition.

35
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pharmaceutically active ingredient conposition
conprises 0)3- fatty acid alkyl ester in a proportion
of not less than 90%W w. 14. The seamnl ess capsul e of
claim 13, wherein the 15 pharnaceutically active

| NGT edh &N 60ROt d] RN e COMPIIIaSAS1 (E,P/%heleﬂM tkﬁ:Stc%bsule
(ei cosapent aenoi c acid ethyl ester) and CQSPQ
I

e SOBECTY RHRARES RN FRETHRFH ECRVEY &Tter'f hfeg%F

I dbhPoSitidnh@ibetdh cEBenERdlS; 0bw et dxesssivery At w.
20 15. The seanl ess capsule of claim 14 mhereln t he

pHArRBERAIC PP AT ity @ FoReEatuRe R&nésiti on
sconprises not |ess than 40%v w of EPA ethyI ester and

not | ess than 34%wW w of eth ester . 16. The
0321 88 4ilare Sobe) AT 1o o ey o i sgRan the
p@ﬁhﬂﬁ&é&ﬂﬂﬂ%@hhy éﬁﬁﬂﬁée1h§@§dﬂ$nen&om§HHQ®$bhIf?mprlses ®3-
conpri ses, 3-ACI D ETHYL ESTERS 90 in the
EﬁggﬁgaﬁF¥%C$$§ﬁ? 0&i"a.  17. The sean ess capsul e of
cl ai m 10, mhereln t he meight ratio 30 of the
eutl ILy acti edle qgﬁg t and t he
10m q%tg?§ am?a ¥n &'a p %ﬁ% zef %ib %&Q 1: 10.
1§ﬂmﬁﬁwbéﬂﬁﬂﬁae$§ Lapisiel en@fedﬂammntdmpaﬂmanennc¢dp;1ses 03~
ratio a u C e S
153t 38 2181 bOGRE  BRep R BT e Bhah Ss0mu/u.

seani ess capsule of claiml1l by a drip in oil nethod,

wher eifl, T SIPSLAL UL &S Ak BP -1 £aPsy! 8, EQTheRfe W t hout

conprising an I ntertaci al tension hodifier and a
1sgalhlairmgeefarel Lyt et ivegdaetedisng| Forerpiddioni epnprises EPA

ggt%phogs dJQ"eTé?s?&erﬁa%HSké accqrapegm QA LEONPEASIDME ethyl

I N an asti cl zer whi ch does not conpri se an
i msé.efra&qi@qoqa@ﬁga%mplqr@@lﬁ. eFhwingshepeldt AgtakrhiratdAdor

t N 83£ﬁ'53ﬁﬂothtg ot &8s 1¢@nt s@d/d near
mul ti pl e nozzl es of an apparatus used for the drop in

oil method. 10 20. The production nethod of claim 19,

ef eirfet fiarhi@ERCEALUNR o@f cidign "@apsud e ie0RheNt
MAthout conprising an interfacial tensjion nodifier

arrNagmaer T i layenttives 1RgREF e FOTROH WPy EOMRESeSp POt
W tdisnth e 403096 6F A wtBPC ester and not less than 34%w/w

of DHA ethyl ester.

25 16. The seamless capsule of claim 15, wherein the
pharmaceutically active ingredient composition comprises

OMEGA-3-ACID ETHYIL ESTERS 90 in the European Pharmacopoeia.

17. The seamless capsule of claim 10, wherein the weight ratio
30 of the pharmaceutically active ingredient composition and the

“total of gelatin and a plasticizer” is 10:1 - 1:10.

18. The seamless capsule of claim 1, wherein the weight ratio
of the shell and the capsule content is 10:1 - 1:10.
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15 21. The production nmethod of claim 19, wherein the
tenperature of the "aqueous shell conposition

solution forned by a shell conposition conprising
gelatin and a plasticizer, which does not conprise an

i nperA agitabdt €hsireduanad fiter saadl eéssgebbsule 20 agjent "l by a

i control.led to val ue. set 2C within_the range of
soess b @i 5ol KBRS BrmpP iRy Ber i, P RaPRL L
t eapesat wiehodt tdveprisang izer ihtquiadialstemnitonohbeédfiexr and

a_valpe set 1C withig the 251 e of -
e L T e
difbfeedmyea be¢Meeompheltiemperaprisingf gehetircapdude

c nt i thout. .c i Si i faci i :
CHRRFTL bl PATRE! 8170 0L 5 Skl 203 Ohton
ofrotihéi ¢raguneousysiiehnl emerpdsienforhe sclgrieon Yiauadd dye

Sﬁggﬁ!éoﬂg}gﬁgélF%%Haﬁﬁf@!éﬁg nggfgéuéfqaﬂngbpéiatus sed for

asti ci zer, oes conprise an interfacla
t shsi &rep ipdPfl eretded-a gelling agent” is not |ess
than 25C and not nore than 75C. 35 37 24. The
production method of claim19, wherein a difference
béPwelre Prednerrar gethed oif theimablredli§TsHe|ihe temperature

CERPASd NQRsuBO! AR f RIIRALDY Ao Shehly soMpAsiHkenal
conprising gelatin and a plasticizer, which does not
c6APPie MR fhtierdc Pagetiemg 8B id FPRFTAHEdate a value

gebli DBoageni rARfet RedLpesat Ur 8s@f, the "carrier
l1quid" is not |ess than 35C and not nore than 79C

25. A seanl ess capsul e produced by a drip in oi

met hothe pM3gnet{bd @RRRAALLE @9 a0k e wheapsultheC@BinpOEtature
wi t hout 10 congrising an interfacial tension podifier

aRd BYelaRGIS " COPPRS 1 AGTeBU SR FOTHHH Y £i vrctt
Sebupboit ifoar sBtbbsiag GhRidincaApOsSigliayticondf, sihagh does
gelatin and a ﬁlasti%%zer whi ch  does. .not gg riiE.an
 RPbr FEE e BRSO TBATH d ar R dOGar T g g s L
ta?eﬁ@'arirsi ebntiélid' tar e eack sedts actedithiinn@dé range of
nu

tiple nozzles of an apparatus used for the drop in
oPPC mefAdd

22. The method of claim 19, wherein the temperature of the

“carrier liquid” is controlled to a value set * 1°C within the

range of 1°C - 15°C.

23. The production method of claim 19, wherein a difference
between the temperature of the “capsule content without
comprising an interfacial tension modifier and a gelling
agent” and the temperature of the “aqueous shell composition
solution formed by a shell composition comprising gelatin and
a plasticizer, which does not comprise an interfacial tension
modifier and a gelling agent” is not less than 25°C and not

more than 75°C.
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26. The seamnl ess capsul e of claim25, wherein the
tenperatures are controlled to the follow ng
tenperatures: 20 the tenperature of the "capsul e
content” is controlled to a value set 2C wthin the
r angeTid grodudblen hﬁehb@mroataumelwf vﬂ1b8eiraq1,leﬁlﬁ$erence

shel | conposition solutlé)r]‘_fh contro E to a value
sEFT O BN AR HE AR gR of 502U © TERSEFSE T e
OfSOtLh’e:L C dormed by Guisdell Sccm@nbli’oiéled:otnprasﬁﬁ; wellgein and
w.thin the.r e 15C; the
b6t RN AHE Foriaat BPEE oot FemPE o e BHET Eappion
st hedt eigeraatiua eg@]flmlgeagamjeamsl shellempenposid iodnthe
sQlution” li,;s n ess  t ot .nor.e t han 75C, o
an&aer?:&EﬂFé eﬁfénﬁgtg%%% 8 ?gﬁ£3P%t%?% TOF Sy Haan 79%C-
“aqueous shell 30 conposition solution” and the
e a u o] an
220" oh o Histt=8s, Ll hbilons bt HndeP aB00s] FRT0AT,
Cclvhene 25, temeretmretsh@ft thpclcapgnés cantengowitisliuted to
10! I%%mé9+ &240'391 Ema%&gi%qs%%gt Jasdm@%aatg egeqfllhlge

nt ent IS contro val ue set
vvlatghnh”t Héer dngecwfs Bhell czgchOStlﬁeort eﬁﬁi@?ﬂa?%r@%ﬁdt hé a

%%e%gu?&[\'b%sihg&ll &Qf{g;e%m% 2150k HtA. QNS 8n§s@ﬂﬁtzregl | g6 ch

to a value set 1C wth he range of 6 5
t Woerenplercapr ésofan fatestagiads tPPaHPIH'mOFiéfE%tW Ped

Qge@lﬁf@@&n%et an® -2 Webbi et Neghangea @f edcn cjoh@,ro@_.lhgd
difference between the tenperature of the "capsul e

15 epEn L tind ot ReZ tkafpef abur@PRSratne Ui éBtistdhéner in oil
cpgsition solution” is not |ess than 38C and not
nore than 58C, and 10 the difference between the
tenperature of the "aqueous shell conposition

S@'GUt rRd"sahd cbhecdymer at Wk iaf 2bhewhax@rihi ehe ddngairdtures
is not |less than 49C and_not nmore than 67C. 28. A

sE&F 688t AISE! BO PG SABPPTRGHITEd by a shel |

201 X heOBpAS Adtafte CONIHeS MBgp gl catdont ant!” a spleast +€iizer to a
whi ch does not conprlse an interfacial tension
no@iLEEefeland 2&° gHItPRgthadEmEe Qhet 6 #2the shel | has a
M yheMd Bt e bhitHeneaguedis Ghetl coipdsdsson hariu@ibn” is

controlled to a value set * 2°C within the range of 50 - B80°C;
the temperature of the “carrier liquid” is controlled to a

25 value set * 1°C within the range of 1 - 15°C;
the difference between the temperature of the “capsule
content” and the temperature of the “agueous shell composition

solution” is not less than 25°C and not more than 75°C; and
the difference between the temperature of the “aqueous shell

30 composition solution” and the temperature of the “carrier

liquid” is not less than 35°C and not more than 79°C.

27. The seamless capsule of claim 25, wherein the temperatures
are controlled to the following temperatures:

35 the temperature of the “capsule content” is controlled to a
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20 29. The seanl ess capsul e of claim 28, which
conprises a capsule content free of an interfacia
tension nodifier and a gelling agent. 30. A sean ess
capsul e conprising a shell fornmed by a shell 25

conposition comrisingigelatid andoa pl asidci zer,
Wi e does™ not coggrlse an interfacial tensi

on .
ot fieeweantioze gel FPRg > gBHEC MR PRSP FELution

fr.ge fi 2118486 Il vaThe seanl eas apsuleneofragf@idn J07C -
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20 29. The seamless capsule of claim 28, which comprises a

capsule content free of an interfacial tension modifier and a

gelling agent.

30. A seamless capsule comprising a shell formed by a shell
25 composition comprising gelatin and a plasticizer, which does
not comprise an interfacial tension modifier and a gelling

agent, wherein the shell is free of an eye.

31. The seamless capsule of claim 30, which comprises a

30 capsule content free of an interfacial tension modifier and a

gelling agent.

32. A seamless capsule comprising a shell formed by a shell
composition comprising gelatin and a plasticizer, which does

35 not comprise an interfacial tension modifier and a gelling

39
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agent, wherein the diameter of an eye of the shell after
encapsulation and before drying is 1/2 or below of the average

thickness of shells.

33. The seamless capsule of claim 32, which comprises a
capsule content free of an interfacial tension modifier and a

gelling agent.

34. A seamless capsule comprising a shell formed by a shell
composition comprising gelatin and a plasticizef, which does
not comprise an interfacial tension modifier and a gelling
agent, wherein the shell after encapsulation and before drying
is free of an eye having a diameter exceeding 1/2 of the

average thickness of shells.
35. The seamless capsule of claim 34, which comprises a

capsule content free of an interfacial tension modifier and a

gelling agent.
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