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Sardine oil and salmon oil are examples of fish oils having high levels of EPA and DHA.

Linseed oil is a source of aipha-linolenic acid.

Fat-soluble vitamins include vitamins A, D, E and K.

45 The term “vitamin A" as used in this specification not only includes refinol and its active esters, but
also other compounds that exhibit the biological properties of retinol. Carotene, or provitamin A, is a very
potent source of retinol and is therefore regarded as being within the definition of “vitamin A" for the
purpose of this specification. '

The two principal D vitamins are vitamin D2 (calciferol) and vitamin Ds (cholecalciferol). There appears

s0 to be no practical difference between the two. The term "vitamin D" as used in this speciflcataon includes all
active forms.

The term "vitamin E" as used in this specification includes the group of chemically related compounds
of which the most active is alpha-tocopherol. Naturally occurring vitamin E has the d-configuration, as
opposed to a mixiure of synthetic alpha-tocopherol which is designated as dl-alpha-tocopherol. d-alpha-

§6 tocopherol can suffer from instability in some instances and it can then be replaced by the more stable d-
alpha-tocopheryl acetate form. All compounds and derivatives having the biological activity of d-alpha-
tocopherol are included within the term "vitamin E".
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t he trad®y feilelesserirrestiatanzia® the pradics RGP ssphalysSIRIRION betyesn WalycBrideieompax
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working with a complex mixture of heterogensous species. Nevertheless, it is quite within the capability of
those skilled in the art to prepare adequate and even excellent formulations when working within the
teaching of this specification and using no more than routine experimentation.

55 Nonionic surfactants preferred for use in this invention have a hydrophile-lipophile balance (HLB) value
of at least 10. For example, POE (20) sorbitan tristearate, sold under the trade mark TWEEN 65, is suitable
and has an HLB value of 10.5. In many instances, however, an HLB value of at least 12 will be preferred:
POE (35) castor oil has an HLB value of 12.5 and POE (40) hydrogenated castor oil has an HLB of 13.0.
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tthe gelatin wall itself. Particularly suitable gelatin softening agents are
gl ycerol, propylene glycol and géég ¥ nﬁno ol eate. Sorbitol may al so be
suitable. dyceryl nono-oleate h A48T a7R BL, advantage in that it can
enhance the stability of the mxture used to fill the hard gelatin

capsul es. JdbSing Bk fif dipéet bltnd quehtibﬁ HARY Jelafirt'Cepbutels H RSk ORitihe Hir BB 4NE S
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exanpl e,wif abrnuldiidh df the(SabeHER IRiédttedGle doftiBonehis (a) B8 Madsi(s&2% laBsut @b 4c)and
Vari ous gad ihén &dlé8 sap 4V toREs SHEATSHIRDE oahdenuotau SilingQdndl,.if rBqUiréd) Soafiigl tedhhiques

bl ackeurmiapte @@ Caltidugh tvByse b Ghch BEHhiqidsNwiichdlb tHeMBaives QimdvaliveCisi rdt 6f tolse
phi¥ses; prdeiuséedcan be counteracted by the addition of glyceryl nono-ol eate.
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agent s diceolasmandh dese@hd amyct.3 irecessoromdrising adwixing thh ingredibitetogethee when used

i ndi vi dual Preferradnfeateres pisiberseconchtolfitth asifeats toh the iyentiofi jate asgortbe Figtiaspprdrmystigcer yl
mono- | ewtandit.s used in conjunction with another gelatin softening agent,
such as gl Thedventiopyill sow bs Hlustigtedybu thesfollowing jexanoigst her benefit is an
enhancenent of the gelatin softening action. The anpbunt of gelatin

softeni rfé-%ht used will generally be selected adequately to prevent
enbritt- insufficient to

Gof orfiaty | g b LR Yot E i L U s A
gelatin 03p u'far "F'%”%’f en sold in blister packs, and so the capsul e shells
shoul d be tough jereugh—t-o—withstanrd-beihg—pushed—opt—oi—such—acks w t hout
unacceptabl e deflormation. In _general ternms the gel thgpes gdpseiing agent

shoul g for preferg;gg,ﬁ\ghﬁ,rgggqﬁent in an anmount up tp 10%goW W) |based on the

vei ght of the ndnp Emasuastoidatcmbﬁﬁm@rrp%tss&% ynl ess the
agent conprises g@y&,@nm noBaR- Ol eate, in which cape theggl ycqryl

nono- ol eate can bmmesent in an am)unt up to 30% vv/vv)mon t e sanme 40

basis, for exanp 96 Vater may be present in
f or desatl Oﬂs D acc ance p nt| o I ts Flsence | S p

| g |ensw rwm g re bei pt below
nec fessar yg tﬁéf"? * G P S ﬂ, E&aﬁg S a‘nfﬁatdrgt éat.watu?tomy
€ Toun a@%%’ e caP uue% >éI.dJ Iid mix
proportlcg ngt,f n sur actants a |n so teni ng agen s suc

m xture o CREI\/DD ‘RH40 POE (40) hydr ogenat ed castor oil and 4% glycer oI)
are Vr teyahdig/2 opaque at room 45 tenperature and nmay paradoxically be
clarifi éd by the addition of water. Water may be added up to an anount of 5
or 6% (W Waphiksaf 200mgt BveningEPrigidse @il pbivapsdRiwefti prepa@ERENERS Sollowirg prépsdionsl @ from
2 t o 4%sizEv@hard gelatin capsundt speci fically added, water may be provi ded when

t he sstérfact ant is added as certain surfactants are hygroscopic. The
fat-sOluble nutffient(s), the surfactant (s) or PEXF) tin softening
agent and opt i orfaky—the—50—wat-er—ray—be—t-he—onty Pn%& iﬁa@g%@é in the

capsul e contentq. E"Pn’"ﬂ@"ﬁwqiiecessary for furtTJ1er i #8r edi gnt to be
phesent, but unc&O%WV@P%ﬁWW@$%@WP MRt er i 20s may be present.
One particul ar dxPPEEPsaTeEal (GREMORHPREFRy be suitable in %Qome dircunstances
is an anti oxi dartgly‘ieﬁ’im 9% type of antioxidant|will depend upon the
type of oil bein ' . It is also possible, but nt)t necgssary, to

i ncorporate extra, ipients if desired. 55 Geper al liqyid
formul ati ons corgpyisingthe—contents-of hard gelatln capsuleslin accordance
with 4he first aspect of the invention thenselves forma second aspect of

t he i nventThersix impredientsowase heataddpgethat withostirring.cwithribe temperature dping frept ibplow 1601 @,
there i ftpceeling tochelowi487 Gritenikiere wed intg) qapsuled) ThesoftempotaliFegigredndinative; fuh pot (b)
a noni or‘i? ictivgr Prutieragetat 2570 the capsyles rpRaiadrsireng;and vesx eiigele. with the gt beingslepyy (d)
wat er . EP 0 487 575 Bl According to a third aspect of the invention,
hard eI%i“—".—Mapsul es in accordance with the first aspect of the i nvention

descri bed ared by at |east ng hard
gel atin ca g,un é \{g%hlg'g"%g%? acla‘:sgﬁ 6fe 't“ﬂ’g'eg ‘h g’h‘)ﬁ% pmpf"ft 'gelgl red,
t he conponents eat ed (say to about 60 C) and then cooled (say to
40[ erg] before encapsul ation. Conventional filling and, if required,

sealing techniques 5 may be used, although the use of such techniques
whi ch are thensel ves innovative is not of course precluded.




According to a fifth aspect of the invention, there is provided a process
for preparing a formulation in ac% @[}%ﬁ gﬂh t he second aspect, the
process conprising adm xing the i 8 ? together. Preferred features of
the second to fifth aspects of the invention are as for the first aspect,

mutatis 10 nug—-aadw—Hhe—q—n«eﬁ-m—w%rb&gH—ae—kﬁa{—ed—'by t he
fol | owi ng exanpl ep. _Exanple 1 15 Capsul es_of 200n®IP¥<ARHE |Printose Q|

per capsul e were PRy eandsd o the fol l owi ng propoftiongsgin sfze "O' hard
gel atin capsul es:| FOE p®y hya@péhdled catfdr oil (CREMOPHOR RH40EY eni ng15Pr i nrjose QO |

200 'POs (40) hydr pgoBzspehstoedi(CREMOAHOREREMOPHOR RHAQ) 115 360 |G yceryl
Moro- ol eat e Glyceryl mono-oleate 40 TOTAL 90

600 25 The t hf @ycéreigr edi ents were heated togeth¢r witts stirfring, with
the tenperature bepWatgrkept bel ow 60 * C. After cooling tothelow [err] the
mxture was fill epdTPMMo capsul es. These tenperatureg are8hdicative, but
not re#rictive. On storage at 25 * C, the capsules were very strong and

pliable aft ehe gx HarRbBRs ward Chehthtf tofdther WS stirfir2 Wit PiR6! tdipeidR BUES@pt balkdwieyaop! e
2 Capsul esseptooRigAsBeidw £0YCNHe Mixtufd v Gilddiitto EpEudEATHISE BmdRdiReddr&RAEATh, bistiny
t he fol | Owbtfidived 100 Bdrahé &tI2S ; C,ithe capstids refainbbstOnglaht &éry anablapﬁmltmmx Béingdieaper

capsul e Evening Prinrose Q| 200 PCE (40)
hydrogenaE:empleastor oi | ( CREMOPHOR RH40) 210 40 PCE (35)
castor oil (CREMOPHOR EL) 90 d yceryl nono-ol eate

70 dycerol Capsules of 250mg fish oil (EPAMARINE - 30% EPA + DHA) were prepared in thg sifq manner as
15 TOTAL Example 3, except that 250mg of fish oil was used per capsule in place of th 250mg @DEvemingrFidmrgsey

i Rgr edpen®lusRé ieBxpRle dqTHeogesulse wewridsa vary iskenp fgd veRr plisblp e stoead e 2&( Graed Hiei ng
kept bel o'iRP‘fﬁ!i’[aé‘Pﬁ‘fle%fter cooling to below 40[err] the nixture was filled

i nto capsul es. tenperatures are indicative, but not restrictive. On
st or age capsul es remal ned strong and very pliable, with the

m x being c|, o%er o na%é%gga, DIS Eéhﬁh
capsul & wgrg aagégg & @%ﬁ%m&% el b §§(§s 3%@%
96| atin Cﬁm ﬂ'%swer usin lth r %@ 59/50° ©

mixtures of the two surfactants with glyceryl mong- a )co as Or oi |
( CREI\/[PHCR RH40) Cast or o CREI\/[PHCR EL)
115 4 yceryl nono- ol eate 90 dycerol
15 mg
Oil 250
Surfactant 200
Glyceryl mono-oleate | 120
35 Water _15
TOTAL 585

The results were as per the following table, with the coding:

* = clear mixture, satisfactory solubilisation of the oil in water
40 H = hazy mixture

2L = separation into 2 layers

PS = poor solubilisation of the oil in water

NT = not tested
45

50

65
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Example 6

mix in terms of clarity and solubilising capability.

Capsule mixes of 200iu Vitamin-E per capsule were prepared using the following proportions, for size

_vd

mg per capsule
d-alpha-tocopheryl acetate (1100iu/g) 200
POE (35) castor oil (CREMOPHOR EL) 205
Glyceryl mono-oleate 20
TOTAL 425

"1" hard gelatin capsules, the components being mixed together at a temperature between 40 and 50 ° C:

The temperature of mixing was approximately 50 ° C. The capsules were filled into hard gelatin capsules

and sealed using the Licaps technique. The capsules were very strong and the contents were clear after
storage for three months.

Examples 7-1

50

2

Capsule mixes of 200iu vitamin E per capsule were prepared using the following proportions for size

"1" hard gelatin capsules, the fill weight being 425mg per capsule and the components being mixed at 40-

50°C:

56

10
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wer e prepared usi
capsul es, the fil
m xed at 40- 50 C

NEoE

Pg- Hlb@oég it S3taf ‘rb&luﬂ

Gt e nlxes of 200|u
| wadsng proportions for sijze "1p harq
emugu425ng per capsule amd thezponpdnents bei ng

g the Lygaps t
wele |cl eappfte

itam{yp E p

echni que.

rl storage for
gr capsul e
gelatin

my per 2gapsul e No|7 g%?%gg%’b (1368f31/ g) 147 5
PCE (35) castor oifl 1 cerol
: ono-o|eat 20
10 Water Water 10 TOTAl 10
425 10 ‘ Tonm.d al pha- tocopheryl acet gg (1360i u/ g)
147 POE (35) cast¢ S y | eat e
20 WAt &9 dl-alpha-tocopheryl acetate (1 pPOIp{Gr A All 200
POE (35) castor oil (CREMOPHOR EL)
425 15 Exanple No Glycerol ﬁgg per {capsul e
Water 10
TOTAL 425
% 12 dl-alpha-tocopheryl acetate (1000iu/g) 200
POE (35) castor oil (CREMOPHOR EL) 195
§ Glyceryl mono-oleate 20
\/ Water 10
TOTAL 425
40
Example 13
45 Capsules of 50,000iu vitamin A per capsule were prepared using the following proportions in size "2"

hard gelatin capsules:

mg per capsule

50

Vitamin A palmitate (1.7m.i.u./g)
POE {40) hydrogenated castor oil (CREMOPHOR RH40)
Glycerol
Water
TOTAL

30
275

125

12,5
315

&5

The mixing of the components was at 40-50°C. Alternatively, POE (35) castor oil (CREMOPHOR EL)
can be used as the surfactant.

"



9 ~ d-al pha-tocopheryl acetate (1100i u/g) 182 20
POE (35) castor oil (CREMOPHOR %304875752319’ d ycerol

10 Water 10 TOTAL

425 25 10 d- al pha-tocopheryl acetate (11 00i u/Q)
182 POE Eanpe f2St or 0i | ( CREMOPHOR EL) . 213 dyceryl nono-ol eate

20 Water— 10 TOTAL

425 30 Capsules of 400iu vitamin DXer capsule, 1.6110 AlcRIgAmM! REIERIRRI lperdasduRS, Svole iidaietl/ 0)
200 PCE ukirdthe foncingy prépottion(s (FRERdORHRIY fBiatin capsules205 G ycer ol

10; Was er 10 TOTAL

42512 dl - TO

oi | (CRE[\/[]DHC]Q ﬁ_ ) 105 Gl VTaT=Ya \l| nmno-0oleat o
Wat er Vitamin D (Cholecalclferol) 10 TOTAL 0.01 J
425 40 Exanpl e 13POR40) hydrauspated) cestorofl (BEMOBHPE Riitdajri n MOper cqpsul e were
prepaed usi ng tjHélveew | owi ng proportions in size " D" hdrd gel Lti n capsul es:

(35) castor

mg per ca&éﬁl%: 20

ng per capsul e gowater Vitamin A palnitatp (112 /9)

30 POE (40) hydrof®¥hted castor oil (CREMOPHOR RHAD) 31501275 Hycerol
12.5 Water 12.5 TOTAL
315 55 Th eThei miximggof @bmpdnents @asA 40450 <C. \Alaratitely] POE @358 tasior il {CREMOPHOR EY), cal*OE
(35) casa'eosed@slhe(smHCR EL) can be used as the surfactant. EP O 487
575 Bl Exanple 14 Capsules of 400iu vitamn D per capsule, i.e. 10

m crogrﬂﬂ'ﬂ!ﬁi@cal ciferol per capsules, were prepared using the follow ng
proportions in size "2" hard gelatin capsul es: ng per capsule Vitamn D
(hol gcal crapgyles|of 1mg vitamin K per capsule, present as vitamin ik, orp! pgﬂen@;@;)e Wﬂ?’@@?é‘ﬁ’&ls@ﬂl

cast or &efollovngRiepsions iysiag) j2" hard gglatifpapsules: - d ycerol
12.5 Water 12 TOTAL
315.01 The m xigg of conponents was at 40-50[err] Alrﬁgaﬁeneip'swely, PCE (35)
castor oil (CREWAMI(I:L) can be used as tne surraﬂcranr JEX le 15
2 POE (40) hydrogenated castor oil (CREMOPHOR RH40) 290
Glycerol 12
Water _12
TOTAL - 315
30

The mixing of components was at 40-50°C. Alternatively, POE (35) castor oil (CREMOPHOR EL) can
be used as the surfactant.

Note that combinations of vitamins E, A, and/or D can be achieved through sensible combinations of the
formulations from the above examples.
35

Example 16
-\\/_ A batch of capsules containing 100iu vitamin E per capsule was prepared, for size "1" hard gelatin
capsules, using the following formulation:
40
mg per capsule
d-alpha-tocopherol (1000 iu/g) 460g 100
POE (35) castor oil (CREMOPHOR EL) | 1448g - 315
45 Glycerol 4869 10
Purified water 46g 10
The mix was prepared by mixing and heating to approximately 50 °C. The mix was encapsulated in size
50 "1" LICAPS hard gelatin capsules with gelatin banding. After three months, the formulation was found to be
stable in terms of vitamin E activity, and the capsules were very strong with adequate pliability after this
storage time.
Example 17

& A baich of capsules containing 100iu vitamin E and 10mg beta-carotene per capsule was prepared, for

size "1" hard gselatin capsules, using the following formulation:

12



20 - Capsules of 1 ng vitamn K per capsule, present
phyt onenadi one, were prepared using the follow ng pro cmr“Hm“‘“H 4“‘2"
hard gel atin capsul es: ng per capERIPA8UBTRRIN K

125 PCE (40) hydrogenated castor oil (CREI\/DDHO? RH40)

290 d ycerol 12 \MAt er

12 TOTAL mg @i&pd® The m xi ng

of conponents grnativel y, )| Casigyfy; o 1| ( CREMOPHOR
EL) can be used engp,t, ti ons Qfs vitamins E,. A

and/org D can b taQ)V r( |na§ ns of og:e f of mul ations

fromt he above |e¥Redn |es I e 16 A batch gAsul esjpgont ajni ng 100i u
vitam n E per amm&mg;s prepared for size ' h@gd geI afolon capsul es,

usi ng the fOI | owrrmg—for IIUIH[T UII 40 Ty peT Lapaure t=atptra—tocopherol (1000

I3li/5921 %o The mg< was prepare p&?es s tmg%o approxrmalely(ss:REMgDmrx was e)lc ApS t]éﬁaﬁgrgsze 10

Purifie d" CAPS hard gelatin c& gelatm ba g After three months_the formulatron was found to be
rms of |tamm E and beta-carofene g% g the caps 5{' W F% §'

mxrngaé‘-\g qggbg xvvasenaps e I'n |ze

"1 ar gelatin capsules with gel atin banding. After three

nmont hs, gRfmd Ormul ati on was found to be stable in terms of vitamn E

act i vi't yclafhiitol (e teidwing ContieBlfy State : AT, BE) GHWLIDE, DR, abaTAlY, RhideE ty after

this storage tine. Exanple 17 55 A batch of capsul es containing 100i u

vitam n £ anrard @emtinbebsule SinGindigea flEwhichaRJiqlie anas Qp tiepilr cehpridingl (a)Sa Eatsoluble

hard gel at inotriesty(B)Ld redienici surfagiarit{e) « galatiosufterdng agentLand bptiomally (P water.

d- al pha-tocopherol (1000 iu/g) 4609 100.1

Bet a- Car &t eénepsuBO8ddmeaddn deimpiewhdreimthe fat-solubigiukiegticbhprises) Hiatsolublg Bitamirs

PCE (35) castor oil (CREMOPHOR EL) 12949 281.4 dycerol

469 3. A cpgsulp 38 plaimgddr|ciaimi 1o wherein the fat-soluble nutrient comprises a fatty acid glycerrdgﬁg

10.0 The m x was prepared by m xing and heatin

Q0 appr oxi nmat el y 50&&2‘#
The nix thad CaRBUlg s glaimpedn clgims 1. Acor fO“’“e"”.'L" the I"@lﬂf’% SHEACHMFOMAKses 2 PABIYP! th

gel atin bar?&mﬂ?j’" ‘Af ter three nont hs the formul ation was found to be stable

in terms,of, i éj ten actlvi t gsry es re

% ale as cal © m Iaum @g E.lj{/ ound co SOS - 0X:
et e P b S S R S
GB, 18] fUa sulesg &armé rnaﬁﬂo&edf @Fa*n@ 1Q@BS&Hel%mCtMoﬁtoﬁ\& SiaBtardt 'haé an‘M(l'BQ)Qlué of

liquid at Zpie he conprising (a) a fat-soluble nutrient
noni oni ¢ surfact ant (c) a gelatin softening agent; and optionally (d)
water. 2§ Acapbuié aDiirRaas afy 8hdTBcidis G| 1316 whereiIR Giidin lsbiRnih@ lagen® botiriges
nutrient cQRRérISHEPyRonb glvcd of gNEb mordoansate. 3. A capsule as clained in claim
1, whdtein the fat-soluble nutrient conprises a fatty acid gl yceride.
8. A capsule as claimed in any one of claims 1 to 6, wherein the gelatin softening agent comprises
glyceryl mono-oleate.

9. A process for the preparation of hard gelatin capsules comprising at least partially filling hard gelatin

%0 capsule shells with a formulation which is liquid at 25 *C and which comprises (a) a fat-soluble nutrient;
{(b) a nonionic surfactant; (c) a gelatin softening agent; and optionally (d) water.
Claims for the following Contracting State : ES
45

1. A process for the preparation of hard gelatin capsules comprising at least partially filling hard gelatine
capsule shells with a formulation which is liquid at 25°* G and which comprises (a) a fat-soluble nutrient;
{b) a nonionic surfactant; (c) a gelatine softening agent; and optionally (d) water.

50 2. A process as claimed in claim 1, wherein the fat-soluble nutrient comprises a fat-soluble vitamin.

3. A process as claimed in claim 1, wherein the fat-soluble nutrient comprises a fatty acid glyceride.
4. A process as claimed in claim 1, 2 or 3, wherein the nonionic surfactant comprises a polyoxyethylated
55 compound.

5. A process as claimed in claim 4, wherein the polyoxyethylated compound comprises a polyox-
yethylated castor oil and/or a polyoxyethylated hydrogenated castor oil.
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4* A cépsule as clainmed in claim1, 2 or 3, wherein the nonionic surfactant
conpri ses a pol yoxyet hyl at ed corrpogﬁg).{eg. éagapsul e as clained in claimi4,
wherei n the pol yoxyet hyl ated conpo r% 'ses a pol yox- yethyl ated castor
oil and/or a pol yoxyet hyl ated hydrogenated castor oil. 30 6. A capsule as
claimed in any one—ef—etat—t—te—S—wherer-i—the—hRenope—surFaetqnt has an
HLB val ue of at Ileast 10. 7. A capsule as clained in_ahy"®PREC¥PUR|ains 1 to
6, wherein the g¢lfdipna-teedHeR¢ow idgent conpri ses| 32809 gl yewr ol , |propyl ene
gl ycol or gl ycerYlpeirsamionb B0%aMid Suspéhsioa mHidchis @F) {1 as4ged i n sy ong of
clajng 5 to 6, wheraH @5)kchstor giE{CREMOPSAR ENi Ng agehtizegnpr i sest.ql yceéryl
mond=ol eate. 9. A Giyewmess for the preparation of | haseg pel at 100 capgul es
conprising at | egRurifeevatenl |y filling hard gelat|{n 48gppule kel |Is|with a
formulation which 1s TTqurd at 2Zb[err] and whi ch conprises (a) a

fat-sol ubl e Rid hixGak m%d 63 nGRY B hGai to BArAbiely, S05 . Phe Gl dsieRcapQididdith Hish
agent ; #NdeeRidaPE Ahrd Yelktih) caliles With 53;4%}1 Bﬁdﬂ&.%ﬂ%ﬂﬁm@ FohtRYh& Bbrrfvd b W&stbuUAE to be
State: ES 4o i toris BIAERA & ah® beth-Bffotéle Bty ahPife ©dpstisy wbrél@nPttoRy Wil salidiRfory
conpri si Ngpiakiity SR ihisdiFdgb péroy. filling hard gel atine capsule shells with a
formulation which is liquid at 25[err] and which conprises (a) a

fat-sol ublelamstrient; (b) a nonionic surfactant; (c) a gel atine softening
agent ; &hdClelptsi forthb Ifollowihy Cuatracting Statel :(ATOBE CH, HISDE; IDK; FR; &Bj IT, kU, NL/SEL

wherein the fat-soluble nutrient conprises a fat-soluble vitamn. 50 3. A
process ast-clAahanbdelatin cabsule montainiog @ rfith iwhich fircliquidt at 261 G Bheefilheamprising (ar arighsdlthies a
fatty acid gnydenti(el@ noajonicrsuriacianiafcha gelatin lseffeningladent: and aptiondlly () weler. 3, wherei n
thMonL,pni c surfactant conprises a pol yoxyethyl ated conmpound. 5. A process
as cl ai med®i A @pylefs glaimag incainy, 1.-whereiy deyfghseglhingutieptcamerisap s faheplublsnfiamizes a

pol yox- yet hyl ated castor. oil and/or
5

tor. oll r .a pol yoxyet hyl at ed hydr ogenat ed cast or
Oi 1. 13 >EP Gpole s gomesin dm hetmerpi i ol fufieat coppisen e oy @GRy q)
iggg S O3pehieRis: ai-m%grirbcégnm en?Bé%O:? fgl?rgilp qmgisqlér%?wens' Sitant n@ﬁ%(s: N Ry Slybthylated
1294g TP @ yeerol 469

10.0 Purifjed WALAS as claimed In claim 4, wherein the polyoxyethylated. &biBound ¢ mprises & Boiyb®-
The mi x vaS Re@pas stbfyonr;halférra%&gﬁgeénﬁﬁsd H}&c,%é‘ﬁa@@érsexe,nnat 2y peieo s b

was encapsul ated in size " ard'gelatin capsules with gelatin

bandi ng® Aft @rcapddles clakidt arlydRe bidiaihl BioisORNeKPhS RdHAiC lsGraBBnthhakH 19LE valub 81 N5
of vitam n Eafeddt fpet a- carotene activity, and the capsules were very strong
with satisfactory pliability after this storage period. Clains 5 ains
for the fot.l awapgpeCantlsimed innany Sinatoe slaimdTi, toBd;, whéilein thd gelddiln, sofidiiing fabbnt Chinprisds,
LU, NL, ,SE 1 glyserdi.arabyiges giycolor gyl renealedteni ning-a fill which is liquid at
[err] the fill conprising (a) a fat-soluble nutrient; (b) a nonionic
surfact ant8 Acgapsuleges elaimed inodny can 10f) claige it to G rwdhereiptthep gelatin ysoftading eaent comtiges? .
A capsul e as 9lyFesy meme-fleptes| ai m 1, wherein the fat-sol uble nutrient conprises
a Fat-soluble vitanin, 3. A capsule as claimed in claim1, wherein the
fat-sol whl® ARPPENP B9 RJ?P?’%‘@E_; °hhafda9_?"\£"_&tﬂsﬂ‘°% NG leagtcpartiglly filing hayd gplating s
clai med in cCSHP Fhelsw @;m%@q%\‘cﬁ i5 flgwd ﬁbﬁﬁ ‘é‘_”%ﬁfﬂ‘f" 1iseR {2) 8 ffvpRiybledwirignt;
pol yoxyet hyl & 84°UBiss8TATEn: &) 2 getalia seftgping agant; gnd jopiopally

pol yoxyet hybilsq6l 8 TENBHIRY coRRiuhg Sandt g3P! Y OX-

45

8% m 4, wherein the

1. A process for the preparation of hard gelatin capsules comprising at lsast partially filling hard gelatine
capsule shells with a formulation which is liquid at 25° C and which comprises (a) a fat-soluble nuirient;
(b) a nonionic surfactant; (¢} a gelatine softening agent; and optionally (d) water.

50 2. A process as claimed in claim 1, wherein the fat-soluble nutrient comprises a fat-soluble vitamin.

3. A process as claimed in claim 1, wherein the fat-soluble nutrient comprises a fatty acid glyceride.

4. A process as claimed in claim 1, 2 or 3, wherein the nonionic surfactant comprises a polyoxyethylated

mpound.
55 compound

5. A process as claimed in claim 4, wherein the polyoxyethylated compound comprises a polyox-
yethylated castor oil andfor a polyoxyethylated hydrogenated castor oil.
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yethyl ated castor oil and/or a polyoxyethylated hydrogen ‘“LSO
6. A capsule as clainmed in any one of clains 1 to 5, w}m\m\mmﬂmm
surfactant has an HLB val ue of atEPQ48%4576B1 7 A capsul e #as ¢cl &i ned § n “any
one of clains 1 to 6, wherein the gelatin softening agent conprises 35

gl ycerol ¢ pf 9802 seggec.%yocrr' oPbneh AL Y ho STOREIGR b AoonihurdaiEHRS W i eElon! 20
in any one wherern t atin sortening agent conprises
gl yceryl nono- oI eate . A process for the preparation of hard gel atin

capsul es 7C OkTpfobess 28 ceﬁnehe:aarty SR i icRinlsY1 fol d, WhélBin Y ghiaBiR) sktbrihgCaapdt WoRprisbe! | s
Wi th 3 f or ngijcarol, propydnb Gkicol 6r diyicstdintbng-bleat& [err] and whi ch conprises (a) a
fat™sol ubl e nutrient; (b) a nonionic surfactant; (c) a gelatin softening
agent; asd Xpiotazaak |cyim(ed)in \amyi 6rie. of @iaihaTE 16 6 wheren fhelgblatini soflenitgdgert Cbinpripes
State: ES 4dlycer¥l mokoleats.ess for the preparation of hard gelatin capsul es
conprising at least partially filling hard gel atine capsule shells with a

f or mul7at Patentahspeiiehes | i quid at 25 C and which conpri ses (a) a fat-sol uble
nut ri ent Pateptangprighe iﬂUﬁP'GeerP&@ﬂaﬁhate'( AT, BE 1, bk PRAOKs B (GBn [Tl MhePR ;. and
optional | y d) water. process as clainmed in claim1, wherein the

fat -sol uf ﬁ"f&tqelaﬁ'??l‘apéﬂ-n‘b? P'Q%EU"&"Q spthéltogie, Bei 250 C ilssigrfst. wepeidie KUliung, (a) oigen, 5
clained in g tiasfichen N W@Lé HE“*'P%!?""% gharfiiehenaidive, Fubstanzi (Ghejnan Holating- Wt aci d
gl ycer'fde. A" Wdﬁg@g'?g %ff?ﬁé'ﬁ'af’tn claim1, 2 or 3, wherein the nonionic
sur fact agt Kepid nacﬁ‘i clp?lv%f]mr% tfemé I%Leeﬂar%%aﬁ ol s%eé‘r}%m Rimtdy PT 0CESS as

clainmed in er €l oxyethylate conpoun conprises a

poI yox- yet mf"y'%hgﬁ ogenat ed castor
oit. 13 & %éé gaﬁgéﬁﬁ%pg é’L dﬁ%"%@'&f’éﬁ% [ Je?'k&g?lgm %élte of clains 1
to 5, Whﬁr SKaBsel Rizh ARSPHRAH 2 GiidF 4, W6rirPdi nithBsnisehb dbelfischBialfve Blibstihz erﬁ@pctﬁyomth- 7. A
process as ﬁ@mdu@mone of clains 1 to 6, wherein the gel atine
sof t eni ng agent conprises 5 gl ycerol, propylene glycol or glyceryl
MONO- Ol €8 &Kapsbl nach PAsPAELIS S, ABrirC ldRI .rsalydxyefhyr&ny Veibidahg 6ih PolBiydthylieries , Kaslast ei n
t he gebat i runaoder ein iptigoxaditfiérics bydaertes KastgdiyumeaBy| nono- ol eate. 10

Pat ent anspr Uche Pat entansprUche fUr fol gende Vertragsstaaten: AT, BE, CH,
LI, DE, BK Kap4R) n4gB einbl,det Ahspillche TEis b, wornrdiecnicBibnischenakicdipchehakiiveli Substana @inen

FOI I ung entHi&tWert vin enindesten3 30 @iwdidtissi g i st, wobei die FUlung (a) einen
fettlo.slichen Nahrstoff; (b) eine nichtionische oberflachenaktive

Subst &z 7 (Kapsebpash (¢inem | dax ApseIlighe] i woris der Gelenewe'cmwmhqg @geerelnarnméﬁnmscq d)
Wasser unf der GlycerykMenogleat yafeBt: Anspruch 1, worin der fettlosli che Nahr st of f
ein fettl6sliches Vitamn apsel ru 1, worin der
et 6ol Portaemoliacs, gt dpr Apeppies iy By K 47 (PPt fepacher (anEuaninit

Anspruch 1, U der 3, worin die nichtionische oberflachenaktive Substanz

I
\?\/:)Plen di éo Llpen g‘ltll-ﬁgkﬁunyv ﬁr}rﬁg‘%“% " sgln v? 1;:{/1%;93 e‘é mi efe\% rléd E 25
und/ oder e'f&ﬂr&ﬁ hxpnmzr t) ©inb GiehtioN r.ss shﬁar ?f] ma-

al

ei nem der ARSPENdGaGebancRials (@ WS ufht@t. € N chtronr sc e 0 er Iachenaktrve
Subst gpz el nen HLB-Wert von m ndestens 10 aufweist. 30 7. Kapsel nach el nem

der Anspphisitanspritng nfi folgériden verragéstdat Eg1e- Vi chnmacher G ycerol ,
Propyl engl ycol oder d yceryl-Mnooleat unfaBt. a Kapsel nach el nem der
Anspr Uche. IvekfalBenGzur \Marstelung abn Garloa t GelatineWilpiselll nieiches diédzyraiadegl telviaise HURMY von
harten Gelatinekapssihiilien mit einer Formulierung umfaBt, die bei 25°C flissig ist und (a) einen
45 fettidslichen Nahrstoff; (b) eine nichtionische oberflichenaktive Substanz; (c) einen Gelatine-Weichma-
cher; und gegebenenfalls (d) Wasser umfast.

2. Verfahren nach Anspruch 1, worin der fettisliche Nahrstoff ein fetilSsliches Vitamin umfaBt.
so 3. Verfahren nach Anspruch 1, worin der fettidsliche Nahrstoff ein Fetisdureglycerid umfast.

4. Verfahren nach Anspruch 1, 2 oder 3, worin die nichtionische oberflichenaktive Substanz eine
polyoxyethylierte Verbindung umfast.

s§5 B. Verfahven nach Anspruch 4, worin die polyoxyethylierte Verbindung ein polyoxyethyliertes Kastordl
und/oder ein polyoxyethyliertes hydriertes Kastor§l umfaBt.
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unfaBt® 35 9. Verfahren zur Herstellung von harten Gel ati nekapsel he
di e zum ndest teilweise FUIlung vo | ati nekap uw umgr
Formul i erung unfaBt, die be! 25 C Ef@?&ﬁ und (a) 3“‘ “‘lg M‘ en
Nahrstoff; (b) eine nichtionische oberfl Achenaktive Subs't afiz; (c) einen
CGel ati ne- f Wansry

Pat ent ans\p?ref ¥ We?t ﬁﬁﬁﬁjggmﬁj&‘%ﬁﬁ’%gﬂ‘%@ﬁmﬁs 1. \?gwga(ﬂ%ﬁtwgg?wmz oinen
Herstell ung von harten Cel ati nekapsel n, wei ches di e zum ndest teilweise
FU I ung von Rétah@p nkdhl sitoinrtiek Aspabiald duee Worih déYi GuRNineFWEiEhMakIRF GyGorelWradylengigi €
bei. 25*€ f 1t 861 lo@eriGhicerAMbnbodiat @higptN 45 fettldslichen Nghrstolf; (b) eine
ni ct’i oni sche oberfl achenaktive Substanz; (c) einen Gelatine-Wichma- cher;
und gogebegeNérishles nach) eitddrs 8arr Ansprliché t1. bif 8, Warinfdah Gelatine-aMeithachar GmrylMonwleatn
der fettl 6sl vwtfa8t. Nghrstoff ein fettl 6sliches Vitamn unfaBt. so S.
Verfahren nach Anspruch 1, worin der fettl6sliche Ndhrstoff em
Fettsauﬁedﬁ’ﬁ@%"m afit. 4. Verfahren nach Anspruch 1, 2 oder 3, worin
di e ni cht i RsyensigationsRqur fas|Etate pentiaptants Sulvanta hAT, @En@" %IDFOR'&é’F-Iﬁ?’l'EILPé“- SE
Ver bi ndung unfalt. 55 5. Verfahren nach Anspruch 4, worin die

pol yoxyet Y Pé?st"éd%?'ﬂ‘i"ﬁ gg"?f‘?i‘tgﬁ LA Pﬁ?F WP A8 e da enaraa commenatider ei n
pol yoxyethylle "ﬁ;mti S ROGEFPHI unfalt. 14 * C L M4 a 6.
Ver f ahr 8n nach E‘f"ntg g‘@' A sé’ﬂgﬁg % S, pdorin die nichtionische

ober f | achenakt o SRz ernen ﬂ S iVemetest ens 10 autwei st. 7.

Ver f ahren nachd)e‘?enem der AnsprUche 1 bis 6, worin der Cel atine-Wichnmacher

d ycerol, 7re LIS @glléﬁf Ia5revendicat|8rp lI &99 L lg"y ¢4 anmt Mggggt?salks Pﬂgfs@stcom&end une
Ve‘{_f/ahrg,n NaGRmee 3RS Ghs AS 6, worin I ne-W\ei1 chrmacher
G yceryl - Monool eat unfa~t. 0 Revendl catl ons Revendl catl ons pour les Etats
contr act and, s cegeliy 30kdnt 12 vbventiatiofl, ddns lagublie 1Rkment EblubieBaant Tes draibsedNbomprdnd lun
Capsul e de ggiyesrite@adilies gra.ont enant une charge qui est liquide a 25 * C la
charge conprenant: (a) un ailnent soluble dans |es graisses; 75 (b)
un t enssoakt Cépsnle rsuivanh il weendicatipn UN 2 agyed) tdatkelaquaiied lel terssioacti® mon tbeiqop-Laniprend, unet
facul tativemnposé(nb)yomthvléeau 2. Capsul e suivant |la revendicati-on 1, dans
| aguel l e | " alinment sol uble dans | es grai sses conprend une 20 vi tam ne
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(d) de I'eau.
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