REDUCTI ON OF GELATI N CROSS- LI NKI NG BACKGROUND OF THE | NVENTI ON Fiel d of
the I nvention [0001] The invention relates to conpositions and nethods for
reducing cross-linking in the gelatin shell of gelatin capsules by

i ncorporation of free amno acid into the capsul e shell usi on
of an ester of carboxylic acid either into the capsul e fm‘ mﬂmmmmm
into-the capsule shell and/or into the |ubrication

conbi nati ons thereof. Described are soft gelatin capsules cﬁgPacterlzed by
i nproved stability as conpared with gelatin capsules that do not contain
amno acid in the shel REDUCTIOMOE GEAATIN OROSS-AINKINGI | i ng, shell or
in the lubrication agent, or in conbinations thereof. Summary of the

Rel ated Art [0002] Gelatin capsules, commonly used as a pharnmaceuti cal
dosage formor as food supplenents conS|st of a gelatin shell surrounding
a core fill edBACKGRORNI § TN [dORNy  delivered. Gelatin capsul es and
nmet hods of maki ng the sane are wel | known and described in the general

phar macol ogi cEifld pf thelngenties Gel capsul es may be hard (filled mﬁth solid or
sem -solid fll%j f or med b tmo hal ves $0|ned to cr eate a sh ul e, or
a soft (fill el th "éhqlﬂfa QA reptesd FRmIPOpiQRs pf “Fﬁﬂrﬂdj %

gel atin shel |gelaQ@§h|clB§f5‘gelétﬁM§diﬂ {3 SnBipSAtsHf et Sind mcﬂﬂtogelcapsdpihdll esl)by are

nodi fi ed tablets coyer ed ti heJ 000 of sul es are
produced by i Afester;e 6’%WW|qU| grcgeé%nl-ll 3§%mﬁFm%ggﬁg§%kna gjpgelatln
strips, eit heﬂhcllinpdthrsm@thblubg@u@ﬂg@mmmlcombmﬂowh@mﬁtDﬁM§ﬂme¥m{ﬂ%n (i.e.,
rotary-di e pLOGRSS)rctkibed BfimbloCed TROME ACLHph-ABwiR] REES Sip suﬂgm&edoatl n gel

strips have to be Ficat ed SU|tabIe | ubri cant | er to avoid
early sticki rigntis am'emnﬁ@ tb‘aﬁhf@mé Fachaglic geithestst inehe filligg; SP%{% f bieionnt
agent's CONMDNgynt s 8tohBinkdtAs MEkofi NCl ude mineral oils (e.g., paraffin oil),
synthetic oils (e.g., silicone oil) or vegetable oils (e.g., coconut oi

and corn 0|I)&g¢iﬁﬂhﬂhdﬂdmmid;or sem-liquid fills for soft- gelatln gel

capsules are divided into two basic groups according to their mscibility
with water (sB®2 HonGeletis capshles sammonlyaprdss erharmgggutical doyage ferm g ey fagsbdi a of

Phar maceut | CaSL.‘l PELRURGY of a\ééiatﬂn sBell MGG K cAd\ElleBasth @B c&rffdﬁl)lon tMcheI
Dekker, Y%rk and Base

84, 1990; and Lach
Practice of I%ﬂﬁﬁ?rpﬁ* 5Fﬁﬁ@§w&?ﬁﬁigﬁhm{ EN il %%gﬂ?phla
1986). In a fihe geberglphd.tma@tc@lchy(dﬂﬁlrﬂ’l okl @pdule$ ingy be(batps(ﬁueém&( @hgor seryigsglid abl e
and aromatic ccf’abrg ; fmllvces %ﬂgd @ lcieB:h Eﬂe %mr & &%Iﬁ@ gﬁlﬁd with 2 li u1d ot setni-

chl or ohydr ocar ons ers, esters, S an nmol ecu or gani c
adds), wher ediguid ﬁﬂ)efomcéér;emgk@dmh% &aﬂgta(s@mmeﬁ gsofrpfprred t%ﬁ;sglmé es(éq e.g.,
pol yet hyl eneglciffed bl isRoNdd®h gL s ur f aci al

[0003] Soft-gelatin capsules are produced by injecting 2 liquid or a semi-liquid fill between
two gelatin strips, either by discontinuous formation ot by continuous formation (i.e., rotary-die
process). During the manufacturing process, both gelatin gel strips have to be lubricated by a
suitable lubricant in order to avoid eatly sticking to machine patts or to each other. Suitable
lubticant agents commonly used in the art include mineral oils (e.g., paraffin oil), synthetic oils

(e.g., silicone oil) or vegetable oils (e.g., coconut oil and corn oil).

{00043 Liquid or semi-liquid fills for soft-gelatin gel capsules ate divided into two basic
groups according to their miscibility with water (see, Hom and Jimerson, Capsaies, Sof, In:
Encyclopedia of Phatmaceutical Technology, Vol. 2, Swabrick and Boylan (Eds), Marcel Dekker,
New York and Basel, 269-284, 1990; and Lachmann, Theory and Practice of Industrial
Pharmacy, 2" Ed. Lea and Febiger, Philadelphia, 1986). In a fitst group ate hydrophobic fills
capsules (e.g., vegetable and aromatic oils, aromatic and aliphatic hydrocarbons,

chlorohydrocarbons, ethers, esters, alcohols and high molecular organic acids), wheteas in a
1

lIIIHHIIHIIMIIMIIMIIHIHIHII’

*G00002*



active material -surfactants). [0005] After encapsul ati on of hydrophobic
fills into gelatin gel, excess water | eaves the gel and enters the fill.
The excess water is alnost conpletely resorbed by the gelatin shell of the
capsul e during the dryin_gprocess, until equilibriumwth the surroundi ngs
is achieved. Conversely, hydrophilic fills are able to absorb a certain
amount of water, which can enter the fill after encapsul ation. The

resor pt i onecpidgreperq hydsephilic Gll; Ppsules feg- poblethylprsglgcolsiand ronepgewifar ARl i um

- achi evemagtive insre@dndirhdr@BRd- by-t he-Hi . B~ydrophilie to |ipophilie bal ance)
val ue and absorption hysteresis curve for gelatin shells of concrete
conposi t i @403 Yor i ftedencipadation ofmmmmmoﬁm 38 pd4ia gel( k&S IWa)er lep@OBEEI A t hi rd
group of 29&‘}3&&’1{15351?“1‘[11 gggp%érgs %t co Qt&gr%e&Otthe éﬁl’atgnaslghp offth

i ncor poration In atin capsu I nc agueous sol uti ons,

| ow nol ecmP&#e‘@HéngﬁFd%&ﬁovm@ﬂ%ﬁmmﬂﬁhawp@d@maﬁl@v@ubstances (e.qg.,
or gani ¢ aghiiSrself hG@bHiS flldael 1018 €Sabscih £l&MNiH 8B ount %‘E@%ﬁeﬂdzxﬁeﬁk@&@ﬁﬂ Besi des
their principle unsuitability for encapnggtlo éﬁ to dlssolutlon- rel at ed
i npai r menttOFOFHREAEE ‘?‘ﬁ”@’é‘f’“ PrEre® gere QW ¢ cgubtEy e

det er i or ahdhitgenshtiecindiionedbjade-HEB-@lytoplslivatb lipophiticibalahec) hﬁy afd bsqppRgent in
trace ano d i e p atin

cross-li nE’f %i%w -tm%sfgr %ng)gglgna clog netg?oggjo%}/% ng&‘?tﬂtf lgl]r”r'lmclg{’lm7”6”1[-33 %géacr oss the

pol ypept i @881Yhai ns of gelatin) in the gelatin shell resulting in an

i nsol ubl e 80| yrrer structure. Cross-linking may al so ari se during storage
of gel ati R%hpsu é@“@‘?ﬂpﬁ’éc"i‘xﬁ’g‘é‘dﬁ #pdcomppsitions %(]Fld'(*ﬁ‘é‘{‘"t Fyitgils for st r uct ure of

gel atin, ib{‘fﬂrp‘diadoﬁnﬂdgﬂaﬁﬁ capdaﬁmcmbelsw arfiaqiidoys gdlua&@h@bbhlelea:um wager . [ 0007] It
is also kn tin cros i.n th h capsules is
pronot ed BY Waters'se°?tct)’¥ c%‘?‘ ’ﬁmcsﬁégnmce%{]gcgﬁ caﬁlgé’%“i’ f §t°fms ﬁﬁ‘iq@fd “capsul es and
can ari seammesmlrpbeswh rfseedqatheagmmleommwﬂﬂ@ apgsysésion dueab tigyolugon-es s

condi ti ONRpaccd RafQEATBEhORES pcB UG & allR SEY &@es&nﬁ;vchet&ﬁ,}a dHGlHr e of

gelatin results in worsened disinteg ratloné[grofl e of the capsul es

resul ti ngthf gelasin shell syra if theg pre gegentip trags PR ditese corRoynds devepeendeisdtances
cont ai nedprbote g&uﬁwtnﬁng -8 QlieTbnafbd T Cbvalag dbhiSDbdsltid Rivssi@st of Sof t

Gel atin Capsul es w th Phatrnmaceutic ctive. st 0008] The

orp! oy meriRBIP g PPt A AR feietite Bl i tndf O S BERE Rl | known i n
t he pharGrasdintipgmiy abp brise diring ghw@gmnqaﬂcs&ppigmwbnmkws@ethkg)el atin
capsul es @68, 8PREHR Whith § Yo Hsbubl 8 poBiiliss fibgkL ation of lipophilic

active substances. However, once t%e cr I'n |ng of the gelatin occurs,

the gel at[oomnshelﬂmlm@m dlaegs:ams&wmh&glathaeh&qu@l@%sd@wpkmotéa%pem ally in
an acidifie fd er dium The c Ss- I|nk|€%dela t he désmtf?gratlon of

the gel atTh*SHEM C’Wﬁ EpPoRRl it et ISPy AT S AR HPS 8PEPT BRE B t he i nner
cont ent ake ctajmlesapﬁcd seresa Sondidions aTckombatibn 6f sidch3i rdldcalir (G filsd) btarctaetof exposed t o

long ti ”%eﬁ&n%s%% Qorsedel mﬁ:&%ﬂ IpIo'ﬁB 233 th\é@pglncs Qgs&gpg}lg a 8&28§§rdmse (r)}k I ng.

pharmaceutically active substances contained in the capsule.

Factors Affecting Dissolution Test of Soft Gelatin Capsules with Pharmaceutically Active
Substances

[0008] The employment of gelatin capsules as an oral delivery means is well known in the
pharmaceutical arts. In pharmaceutical applications, soft gelatin capsules are especially suitable
for oral administration of lipophilic active substances. However, once the cross-linking of the
gelatin occurs, the gelatin shell becomes less soluble in an aqueous medium, especially in an
acidified water medium. The cross-linking delays the disintegration of the gelatin shell, which

subsequently delays the dissolution of the inner content of the capsule as compared with a



[ 0009] Therefore, it is necessary when the gelatin capsule contains a
conponent which pronotes cross-linking in the gelatin shell to prepare a
formul ati on which will not induce delayed disint |ion and/or del ayed

di ssolution of the inner content of the capsule follow ng storage or after
exposure to stress conditions. [0010] The shells of both hard and soft

gel atin capsul es are susceptible to cross-linking. Cross-Ilinking has been
denonst raSJIe@t tppsule 9t GPog ttIpugriimg Storapreordires eindiiptsvhich REPmRfE el ease of  drug
subst anc e delay is attributed to only partial dissolution of the
gelatin shel (in case of soft gelatin capsules, the dissolved part is the
out er | aypoopf sTMdfc)re 1d1§heﬁﬁ§mrv&ha:sﬂaagam,caprslhecohme§ conlpaiyeaf wigéh t he gel atin
shel | forns fl| caIIe licle ch.re and

envel opest” T%Esﬁmr??llénrhn qiﬁ Pre e h el niwsqucse?{'mc?%duceggigc}'l bed by
Car st ens edsingprtifhodéy délE)red glsmvon of Iﬂwdmﬁmﬂmt of e 2@pulOfplOvitesOTRY pr or Bot t om
etal, (J..rf BP0 sBCls-cofMod.: 1057 (1997)). [0011] Considering relatively
small intensity of mxing in dissolution apparatus, the rupture of gelatin
shel | conpabni ngmeheeupeﬁﬂoucﬂaeimasdﬂ(gesampku&nde sldepiiticto asssuidkibg. and it is the
cause of r| ab| ity of _.resul sol |on Lest [0012] There
are prese‘gf’g af)a5| 8“'“?%“? 54L7y ré’c?f‘ %%041'?1 C?Sﬁ% lti‘é’ra NFEddr essi ng t he
di ssol ut idng sphstiotee fTbe Maymbtgdlt@orﬂmmp@uble@n oTﬁegéatJneheﬂ@dsas«r oficl ude (a)
demonst r g j; Bk ke d@éofv@crp%ﬂls%é&% 0 8P Ol o 2810l BEflnds OM

cross-|inke capsules is a_|laboratory” phenonenon by utilizing in
vivo bi od#yesaf eéﬂé‘@ saglictpians adhin ﬂ%‘épedﬁﬂﬁ%}ﬂ%é"h{ﬁhf%ﬁmaﬁa@ﬁﬁ eﬂf’?5°Peﬂermnst rate
that act ysd nnt& Qbiagd Srathe sa1e4 afbis leffdcyis QdscARS By Gt 2ad Rhdaat(DRgpal | vel y

cross- |1 A Hg™ H%Oé?@%? >zecrr ' a?%a}’@ffp? e B ons. whi ch
pronote t cro%ong?&!ﬁ E‘z’”’gé"}‘ gy% oﬂﬂg@%ﬁ%’;ﬁé \MHU%Q pr onot e

the cro |nk|ng |||

cross-|i WIEB%HFIFFHF%%W{BMé Wﬁ@eﬁﬁ%%ddaéqd%&’fqas‘é“&&q%‘ﬁe pidighoncur r ent
conbi nat ivaibilify Jf RESE ofhegRdklans).. 1N Vivo Studies with Capsules Affected
with Cross-linking [0013] Although the changes of bioavailability of a drug
during theighel f’I—’hleiefa&paﬁsendatmaymmamwmﬁcédtwlttmtudaeddcdsmgg&s in

i s ol Ut RO GRRLASLELbAbk GaaAgkRL, FhS. RURDIIANCE R hRI bE  advance,

it is not true vice versa anges 1n
char act erﬂtﬂsﬂfbssolwﬂm@tﬁleapbm@ ﬁoﬁ@é@%@dfﬂﬂ 30}‘1‘111 AP ise labpratogfet er j or at i on of

bi Ih oav 3-' | %F&nbintaﬂcin b&Q&Lﬂ;}; trgﬂﬁ&%&vﬂcﬁge @bfor dlxl'llicalplﬁafeif %mctitenslytgo 1 18? (1984)
showed a typical exanple in | pel licle fornme atin

cross- | i ARPIRGEHS ﬁ“tﬁﬁtt‘nﬁ Piglpeist é‘mlla??‘hv |°?Ffft g 24 AREAEAHTFE pfsE é‘bgya‘l“‘ed inthe 3
patient' &ro@st—lihﬁﬁg;hnd ® Mﬁo@&f&l&rcmaésloﬁassss;hmg ﬁgndlyi(aﬂmgealuad ofrph;mrcds s-1inking

has greate a e Les f the 1Y o di t est rather
than on t%néh uf’gpvﬁl\cllbpr r|n(c)’taeva| Bbi n)(%flmmd&no suhsmées %13% rmeo eotP? ed. (See

e.g., Deyrossdinking (cromblipking prters].@é)g)idiﬂ@% C(O.S_sg@Bl)lg infbigan(here e mogt . J. Nam
Sd. 83( Z&ec%e@cé&?&%)mun@ﬁt CMﬂBILMm oﬁfxes@i)recaﬁ)mg)m Tech. 13(6):53 ( 1989) ) -
Speci al inportance anong these

In Vive Studies with Capsules Affected with Cross-linki

{0013] Although the changes of bioavailability of a drug during the shelf-life are always
accompanied with the changes in dissolution characteristics and/or ate even indicated by them in
advance, it is not true vice versa — i.e., the changes in dissolution charactetistics do not always

necessatily indicate the deterioration of bioavailability.

[0014] Chafetz, ¢ al., J. Pharm. Sci. 73:1186 (1984) showed a typical example in which the
pellicle formed by gelatin cross-linking did not rupture 7 vi#r, but always disintegrated in the



studies belongs to the work of Digenis, et al. [0015] Wile it appears that
gelatin cross-linking has far nore greater inpact on the results of in
vitro dissolution tests rather than on in vivo bioavailability, it is still
prudent to utilize such fornulations of the inner fillings of the gelatin
capsul es which mnimze cross linking in the gelatin shell and which
therefore mnimze the effects of tinme or stress conditions on the

di ssol ut | BAePF gPPrd- Fmilirghseryatost hAvRg feigeldn o FREEWEL PR | y

i mport ant thi Fesdlt o @6 b dis@bfil @4t pdilee thed abiht intviw dawdlitdisy ofa dwighade t he capsul es
are stressed w nhangced 't er at ur lat i ve, hum,di . The reason
is that tﬁeémre OSI%JCIIAT §e%ef‘g" %(‘?:yctéf'g?}’;” e e;.;ﬁlggkﬂa?pg%g,t]ﬁ |<Sa’s”' ‘talfjgb %H gtrz] used for
drug regi 8(Dat3 @MW porothes: o et Trdt 13(he #9895 ofpatidl mpottense athangdfetcen r equi r ed
as one of .t e LRl dhd York bitslhaald 9 methods. Elimnation of the Causes of
Cross-linldng [0016] Cross-ITnking of the gelatin capsules may be pronoted
or accel epetspd DWhiN WY $pp&d that S dobsQiBin®has €lf BidteGodatesithPsck aiefesults 0017]

Physi cal dit . Whi ch t accel er at. - i ng,i ncl ude:

The. . contt o sy AP PR Pa SR e are (ke ol o
Phanr r m Heghmlatidads-of-l08Mpafllingdyf-thehpelatid-aapgrulecwhith miainizeewpdinbinginghe s bet ween 37
- 40C) ("%léﬁ‘& ﬁaeﬂnd%lhic}] %%F&%&nﬁﬁz%rtﬁgefﬁéé de W%{ Q&esjs%%p@iﬁoﬁél&%Q% (c)

dehydratitn as a result “heat treatnent el z and O ner, J. Pharm Sa.
81(1): 85 dipalgipnypyofile of e seltsissepses: dhiy mapbe(ereerially imgortagt in PHgh | ndustry 57
(1995)), ReEcletd skMiity deitiartih Wch thOQPR]es 40 ardc@tidsisianesse-ai 4la acti vate,
facilitate or fo_rce,lrgqgoss-l i nktihn? i.ncl ud anong.. ot hers Iuco(ﬂa, al dehydes
(gl ut ar al BEFS GemidT, The reagn i dhet the Pl PEACHRRI DLty Spd i 2pfegton used for

(hydr oge njray repidtaiion, pughiogex,iastbrbat (e, dBsdhutioa eHstonefted irpieed iadane of the maiglivg, sul f oni c
acid, or .guyapi dine . hydrochloride. Metal salts react with gelatin also and
t hus by clg&n%ﬁﬂe%(qgﬁogsﬁ with the carboxylate groups (chromumsalts,

Zi r coni UniticRih b8nf ¥ Canbds OBErobd-IMtiAY) reaction of gelatin is intentionally
used in photographic industry for hardening of gelatin gels. A great deal
of 1 nforrpedisjon ahwesstlinkihdéfshepelitjneajisulesmagda primoed ot wcdbdddbyphisiaslk, R C. and
Courts, A Th c‘%l Reactivity of Gelatin" in The Science and

. . The em
Technol ogcﬁﬁ%?oné%ﬁcghﬁng;,ﬁs Set’(ljn.cﬁs' A. G Ward and A Courts, Acadeni c Press,

(1977); GRAAAN, Physi&l coltlitions WHieh HEHEE bfactlerd GO GRing MR s ki on on the
Physi cal Properties of  Gelatin” in_ Photographic Binders, 2"d Edition,

(od. ) H IPPBiRdn af devpebimamee By hoimatedy e & 5=b72 (BRS Byr aphi o

Bi nder s ihBatidg Rafcal DR re is Berlr&2 39]- 4CCOERkakd | Ohg. @F Phabve Bged2ghii4v6i n gel atin
capsul es js.l nhi.bi ted or reduged by cheg cal ub Nces ... wy-ch i nclude
among ot Igieg?g)} IE.cg‘riﬁ ﬁ%%%c’ln s r(esg'fﬁ ;‘?g}fcﬁtetfe\éﬂ?gtﬁggé% ,mdcca)tfrsnﬁtdé%?%?%gll (citric add),
sem car b&¥Pdk, (Dryad okgddiagiReich g/ dPlguhlndrinde (19p)per@AVbmdiatppr | di ne,

pent anehtyl ene imne , glycerine, or p-am nobenzoic acid. [00201 It is
known t h&%8ILat | Ghewict sebspacarhiny artfyagdradiaterrderpaipsetiokingipclyde 3agced or

avoi ded iofhers glucose, aldehydes (glutaraldehyde, formaldehyde, glyceraldehyde), peroxides

(hydrogenperoxide), epoxides (1,3-butadiene diepoxide), benzene, sulfonic acid, or guanidine

hydrochloride. Metal salts react with gelatin also and thus by complexation with the carboxylate
groups (chromium salts, zitconium, aluminium). Cross-linking reaction of gelatin is intentionally
used in photographic industry for hardening of gelatin gels. A great deal of information about
this subject is contained in Books (Clatk, R.C. and Coutts, A., “The Chemical Reactivity of
Gelatin” in The Science and Technology of Gelatin, (ed.) A.G.Ward and A.Courts, Academic Press,
(1977); Chonan, Y. ez al, “The effects of Chemical Modification on the Physical Properties of
Gelatin” in Photographic Binders, 2* Edition, (ed)) H-Itie e# af, Published by the Reseatch Group of
Photographic Bindets in Japan (1990)).



t he amount of am no-groups avail able al ong the nol ecul ar chain of the
gelatin is reduced, either by masking through coval ent bonds with suitable
maski ng agents or by enploynment of c-onpetitive-agents-containingan
abundance- of -free-am no--groups: [0021] A representative nmaski ng agent
often used is succinic acid, because the two carboxyl groups of this
organi c aci d enabl e both the reacti on of one carboxyl group wth an

accessi bl [0019hni nGrossgfinkiagotake sk impthsiegrpaplesitialibited pr fF‘H’éeddﬁ il and,

CONCUT I € Ndyb¥anBds QMiGhiihhdS §dnk G&@&eﬁﬁﬁﬁah@sngtyﬁe oRflickdi® (@E0ss- | i nki ng
agent. The, rocess where the elatin is. nodif |e§ %1¥FCOV nt il Nding of

its mol ecidb semifapazide, Rydropiamiy ydmffgor@&mfpgaﬂgﬁj e zation). A
di sadvantg@ag@eine ok plahhinsbapgd @Ech results fromthe fact that the gelatin gels
prepared froma nodified (succinated) gelatin are characterized by high
per neat i dp028hd al isducin thitgsltarcesi-ninp ingpla ireersulesen bevedysedrardidsd i of
fillings M@iﬂq’&np %to%ﬁ-ah@ﬂ%lc ﬂ&{g%rhﬁ&aamnmgﬂm@éela%f@%u&@ et | € OF

m grat abl e 1 ngredi ent esi des this, succi nate atins_are still

suscept i H?Yéflﬂﬁlﬁﬂgébfesél@mﬂ?gdﬁ/m@ﬁm%ﬁﬁt%ﬁeﬁﬁ°é eeﬁtP Ym%‘ﬁé’h as metal, salts
are the Coppsitkrt-spkitighaRin@Rt-Husidantcdbedantnicsgroa@noneri c anino acid is often
used as a conpetition agent, for exanple glycine or |ysine, whose free

am no  gr qUgR1Kc oNpA kepsesaniative reesid sty blteoarddivsucpinginpd, torrusetie twprpdtleasdll ar chai n

of the ge] [ 5 adeltssibiaf | uence of
G yci ne cﬁttg’ér gfstg‘lslf)ég{}% Jﬁﬁ %%g%h t%}ga% éﬁmf%{;ﬁ% H%ﬁ@ﬁlof s y%ll ne on

Cross- IlrﬁkPIrngqOSP?RﬁlemP M@fﬁ)ﬁéﬂmPP’é%c%ﬁH‘m%Ydﬁ%‘%‘g?ng%CE‘mw’yl groups
are conCuyrh&rks bYthpEr@s%QH]Emg , THe@kocs¥ dABE Qlc gMﬁ&Ld!ﬁﬂd!Bjé@by&l@da]cSt ach (Drug.

Dev. Indystri aI ?@ﬂ ears t hat dne prevents
cross- | i A% ‘g‘t‘cﬁla'%t‘?’/‘ﬂ‘c?ﬁﬁm)é‘ﬁ’ﬂ srfglﬁﬁgﬂc Ccm'f’%’lp r&.ﬂ"\a su%”ﬁ‘é &For gelatin
capsul es c(fummpbdohcﬁhedltscﬂme:hw&tﬂﬂmﬂxc gdlatin gdemtgaregﬁom@nymﬁﬁae(sucsmmd)r ently

used in pharmaceutical ' ) HEudsS Used as a
used 1r ﬁtﬁﬁm CGULLEBLS B ERILALL 500 WHRH el LT A Y bprkd 853 0 b lfad

Ci he T eonc I on o aroun used for prevention of

cross-|i rﬂflﬁﬂt% s viichlentrmeteanel; mrapylmeéeptoaﬁeevehﬂ'@w%ebleg’atjee% the Shell of
Sof t Gel aeliffes GRD SRR gexﬂtnaet kiliBhsc b8 kdXirbsh-lidkidg MB&DJombltediion defits NO

limtations for the use of ine in capsules as nmentioned in the |ist of
adj uvant SUer et W?ng'dgﬂ’g PEFRE* = 00d and Drug Adninistration's (FDA)
I nactive redi e fr I H%ﬁﬁ m t he
speci fi cé‘éd}%ns f%?e cmbfma‘{ii mgn(§’raa Bpog\%%%s%cggacgrg%ﬁ@m u\(:ﬁt&rsmf)n];l legever ages, the
f ol | owi nglysinperdysiog,rwrostdten 2minmetoer ebweteyvdth: acqf-ts%aamgmupwestbf( CFR Ch. |
(4-1-00 %ﬂ&%ﬁ%ﬁtbpﬁﬂe fia during irdidiclibdA crRbiKiidnf Afede. MBSKI Ng substance | tine
0.2%in final drink armaceutlcalsIIG

Influence of Glycine on Cross-linki

[0023] The inhibitory effect of glycine on cross-linking is more intensive when free and
accessible carboxyl groups are concuttently present. See, for example, Adesunloye and Stach
(Drug. Dev. Industrial Pharmacy, 1998).

[0024] It appears that glycine prevents cross-linking in both alcohol and non alcoholic
formulations for gelatin capsules (unpublished observations of inventors). Glycine is curtently
used in pharmaceutical preparations, where dimethyl isosorbide is used as a solvent. A glycine

concentration of around 0.5% is used for prevention of cross-linking.



I ntranmuscul ar injections (limts unpublished) freeze-dry powder for
intramuscul ar (limts unpublished) injection solution Capsules, oral

(l'imt unpublished) Powder for reconstitution solution, oral 2.1% O al
solution (limts unpublished) Oal tablets 8.X - 163.31 np~ Oal tablets
(i medi ate /conp. release), uncoated (100 - 200 ng) Rectal solution (limts
unpubl i shed) Povvder for reconstltutl on of : N, . l:l m{s unpubl i shed)
subcut andthammdceaixg p A& v gt yci Ne contents

bet ween q:rﬂctﬁgp%ﬁs,ﬁﬁ/gl m)st pr ef er ably of 0.2 to 5% related to a fresh
gelatin gel. The glycine concentrations presented below descri l?e | evel s
reported [tfms] US ETHet? agowimgoionoin: Howagtelicer iscapsplarng meatiqeed B &Rt use

i ncl ude: | Vidknlstration G I&bﬁfw egapsul e (size
11 obl ong ’uvamst? 3. lgﬂb}ugl pgglegF%ogﬁgﬁPﬁggm ze 20 bI o Iﬁg? 271 It is also
known, tf@#demfe’frﬁeetw%f Hewrse frpmithsiip 5 (”f‘f’ 5’8 %f Wcont ai ni ng
noi et es) r&cﬁ&spteoefréﬂt;g JﬁﬁEfdu&hﬁgs%bﬁ;d&gdﬁtpein&iabbtah&ﬂ) by the concurrent use of
a substance wth a free carboxyl group, generally an organic acid. For

or gani ¢ [addSFootRRd GRS EFR Chl Dywi-0car bpxyl acid Cenwheatienused, as far
exanpl e Jeitric acid Fdbive)er—ihi-s—apps ¥ i n
hard gel[ali n sahsgheking cbndned Eydag) powder ed _or _sefP%dwpfitaldigky fills it has
not beer| possible to apply this nmethod to soft gelatin capsules, where the

dom nant| | i pophi Phamatraicads @G)of fill |conponents did not allow for tlhe use
of | ower| nononer Ieragogalmiigectiolds, whi ch| are sol ufimits yppublishedo s and

hydr ophi || freezenlexhicsvdenfor intrgwicalpt e in oi l § or Ilpop@i“}tﬁ‘{é‘?ﬁ'ﬂ’&}e@. [ 0028] Iin soft
gel atin [capsul es pinjedtigatsplafion a canbination of the above repti-oned
approaches is used &epselesaeralt he succination of pgfl'gﬂﬁtélfll?‘ghtﬁ&, atia—ehaiA i s
per f or meld_byPowdescp sepenstigption soptien o nj ¢l aci d—anhydrid& Laneur ety

gl yci ne lor lysine i Osladuionas o f¢ i no-acid :t%unpubl[%he Lt on.
[0029] However to dealntalé , 5{15- a i

appr oac Orlthtabkts@mmedmﬁrv A, fqpeags F ! t“mt_ TSPt oduct—fqr ned
as a reg A pu daanhydridehas

At
not been recggﬁ@?gﬂrﬁ%ns%fh“%é’ze"ﬂ)‘l%ﬁﬁ e auxi liary p arsTlﬁlgeu I cal conpound
(exci pi @ atk—s—caused—by thetigh permeabi lity

of gel at iy gel S prepar.el. [ QM SHGELNALGEARLALL 01 TBl%, ket ure makes them
unsui t abl®®¥lor enERPSUT &N Tm
prcferably of 0 2 to 5%, related to a fresh gelatin ge_l The glycine concentrations presented

below describe levels reported for use in some common dosage forms. Amounts in common
use include: 1.08 mg per 1 capsule (size 5 oval), 2.52 mg per 1 capsule (size 11 oblong), and 3.94
mg per 1 capsule (size 20 oblongs).

[0027] It is also known, that the effect of competition agents (free amino acid containing
moieties) can be further intensified (potentiated) by the concurrent use of a substance with a free
carboxyl group, generally an organic acid. For organic acids, the monomeric lower carboxyl acid
is often used, as for example citric acid. However, this approach has so far been used only in
hard gelatin capsules, containing powdered or semi-solid dty fills. It has not been possible to
apply this method to soft gelatin capsules, where the dominant lipophilic character of fill
components did not allow for the use of lower monomeric organic acids, which are soluble in

aqueous and hydrophilic media and insoluble in cily or lipophilic media.

[0028] In soft gelatin capsules production, a combination of the above mentioned

approaches is used so that the succination of polymeric gelatin chain is performed by reaction



cont ai ni ng et hanol, propylene glycol or other volatile or mgratable
conponents. Related Patents [0031] Special precautions leading to
suppression of gel solidification of gels of animal origin (gelatin gels)
pronoted by reduci ng sugars was described for the first tine in the U S.
Pat ent No. 2,467,715. This patent describes the utilization of various
anmoni um sal ts (ammnl umsul fate nmoni um ph hat ammm um acet at e,
anmoni um ¥Rt BrfiRercd aahpdads ijrtjf‘]“ﬁ‘i“ief“gtgycg‘ﬁaﬂﬁsfﬁ%sﬁ %’ﬁmaf‘h K24 Thi's case
was di r ecthegel t@nposiicied gel atin gels and not to the capsul es containing
fill, in which the water sol uble reducing sugars were incorporated into
the gel . RO ti oHawtvyr thedsterspisabiisadrontegeahaye eccesmpapipdthis genteash-(‘BiesHi um sal t s)

for bl OC&%CQ%Q °ﬂ&xﬂme%dm&r odubd Hintd@ a0 reshN 6F t8€1eaddin HGELOWi@T t hese
sugars. Finally, s disclosed were not used as conpounds for

m no

bl ocki ng %“ﬁ%‘“ﬁ%ﬂddé'i‘f’ﬁﬁ‘éf ”C%?QSE%‘“F‘?CPﬁPi‘Zﬁ‘bﬁs ag pecenipble aydiary RhePES IRl sim | ar

pr ocedur €gonipotind (edcPrnt)se of ammoni um salts (ammoni um sul fate, amroni um

sul fite, anmmoni um bi sul fate, amoni um acetate and anmmoni um hydr oxi de), in
connect i ofd03f] t h T!ﬁdshttogdld'gwbzakbmuedmmeél&hmmbﬂ@t@gﬂ@iﬂadenremﬁéi nt egration
as a CONSEAHERLE: #ﬂ@rin Y G kS REES R4 uilBSbie B SiichphsBEEbnl of tulik nch Pat ent
FR2617047. The am ds were not described as co ounds i nhibiting
the cr ossQWiWﬁWOEBWBﬂTHCQYS’I ormthes Filatiger migrapably CQTB‘”’GP*%CI oses i mpr ovenent
of the dlﬁsiol %l ontsof soft gelatin capsules, in which the fill contains a

conposi t on of poorly soluble active substances and surfactant.
However in ] @l g HUs.8roh shlkl @8& S oAt ar bonated or
bi car bona[th&éfsal %g%%&&ug@é% cé‘?ﬂg?elsjm ca?{l)?)na 3 ni um sodi um and
pot assi ungrigiorigeatie gds) qumoteflbm@]m%ww%ﬁPP@afﬁW% tha¥g- Al descri bes

the use Ofahi ﬁ@tzlmﬂm-dms pAidat M&m&%&mﬂa&&d&e&&&mﬂm@n lization of
the term stabilizati ion this case

gelatin gels. . v as. us

referred (f‘BmP‘H‘émvﬁfé °%’F‘atf F’é‘g‘ﬁmt‘j@?%ﬁafenmé‘ﬂ?fﬁ&%??“gﬁs whose 7

wor kabi | |atu3mdnmromixasraﬁsm(nmﬁmp i@ dnate)e ITatks me@aplscdteﬂsg farsed gelain ggbnst r ai ned by
t he progr aging.. e d whi ch occurs

W thin 5 Fans uf el Bt Rl BRI B0 Al K ERAAS A 8, ent

Appl i cat |lm?rpyﬁtﬂazqueldé%mﬂb‘b@e%dm@hwse afthergeets (aapopipp stldor £ r st

b T ool LRy fldib ?ﬁﬁdsm"ﬁoﬁf‘;‘?? B i e L B D eme 11
of the nefiti Gerlosedswrarer oA ﬁfama%'gesrfjf)@g?fﬁ%ﬁrfg fe51ne ?Qﬁﬁ%&%‘m es

contai ni gl caranel as a part of the gelatin shell, nanely for such fills
whi ch nust be protected fromlight (tocopherol, vitamns A, vitamns D,

ni f edi pi f@32] i ndbsimildr peacedurvete., the uteghimpmoniyndHRGpmAipriug gdfatsf amgtopime | n
connect i QRaM dninAfhAlidlatd, Smbndhitd GLet 8638 krhB&Guch Rydtdxie), Rab&REINRin S, 405, 616.

However, the disclosure relates to dry cryopellet production, forned by two
filled gelatin capsules with deteriorated disintegration as a consequence ot aldehyde reaction, was

described in French Patent FR2617047. The amino acids wete not described as compounds for
inhibiting the cross-linking.

[0033] U.S. Patent No. 4,255,413 discloses improvement of the dissolution of soft gelatin
capsules, in which the fill contains a composite formulation of poorly soluble active substances
and surfactant. However, this invention maintains the use of surfactants and carbonated or

bicarbonated salts, for example calcium catbonate, ammonium, sodium and potassium, in the fill.

[0034] Patent Application DD 225 426 A1 desctibes the use of nicotinamide,
methylacetamide and urea for stabilization of gelatin gels. However, as used, the term

stabilization in this case referred to the stabilization of fresh gelatin compositions whose



hydrophilic gel matrices. The base for the first gel matrix is a polyner
conposed of am no acids (peptide) and the base for the second gel matrix
is a polyner conposed of sugars (polysaccharide) or polymer conposed of
am no acids (peptide) or fromacrylate or methacrylate (polyacrylate,

pol ynet hacryl ate), or sinple sugar or sinple amno acid, as for exanple
glycine. -[0037] A nethod for inmproving soft gelatin capsule stability
under t hewqtkPilitydiie famyf-+ sefhsrifin cs eé)rﬁ)'g’?eacf’ ,e‘frﬁ’frﬁe(ﬁt ?gglé[s)s(ﬁ_e agﬁfélﬁydes, i's
descri beepadatibrof float gelatin gdDwhidh, RS Withih a fhBoursntdiegreportionst s in the

i ncorporation of an additive or mxture of additives into the gelatin gel
bef or e er@@plsul Jefaosse P Applisftion JREP2EdH festribesstheyse ofpmigoaddt oa 8, t r ypt ophan
and  ni trglLobrisnet i £Rge Has HAQafic 8&d, tr tmERgprdRinBR inbtiiliest i ncl ude
ammoni um hydr ogehcar bonat e *_and cfahrglgon te, ammoni um sul f ur dl.k(’))él de and

hy dr ogendraserlgentigipgsgftistltnp Bowpisathe deis ts°€f§}%l?’6‘ﬁ‘8’?f‘§ﬁ%l§$°ﬂéf°edfscﬁrf amoni um
th: ?cyanaang,fo@ﬁlrﬁmh%sua&o?eﬁingaammﬁa?s& olithe gelatithihellynanoedyl fos smﬂ filland magnesi um
sul fates gnd chl.orides errous a rric,ck ide. ul fate, aspartic
aci d and V%ﬁ”g‘ﬂé{?tabéipﬁéeftepg ?’#@?Ldtg?oé’%?cﬁ?%vz?m&ﬁ%’%f | néel,g’ ntlf?‘g ,éci tric acid,

ascor bi ¢ isdvedthgaird;viteblaykanedi am nt etraaceti c acid (EDTA). The cl ains do not
i ncl ude gla/ci ne. Synergismof cross- Ii nki‘ngftianhi bitor (as fo& exanpl e the
carrier dPO038ni nolheyseh plycingiriconptsieniviteelatniniorthss desgrbeind-S-PRE N i on (as for
exanpl e ty@s 6@l Ho@éved) fhe ARAGA% Yt kOEP Yrybpslled PlodutERY forhiéd byawal so evi dent from
the exanples.that when_the c i patipon of. above nentigned .su ances is
used, it Vo én“B’S?feTL%%ﬁsee‘gggfnﬁf 85T e O?Y&)ef (éotnllpc‘))?]egioﬁ'%&% %@g fornul ati on
of the gdpatidenanditiettasecforrhd seconfl @6 BBirix bapalmmsraolpdsechef sygats| i cati on JP
01020078A, furthek. j Al At 9 §9f, L 5} SeshhEs Wi th
hydr ophi IQ?O(%YLA I lg)gf%ggi &%ﬁ)gsr?ggtentda%g% igpgg_?ioggm%%&%%&MS AS di scl oses
the prepdpdmtmteaplrhethasgiatel of drple (et ORHBRIE EPIEA S iR FRARRIORIEG t h

cycl osporin., where the dispersiaon of cyclosporin is .incorporated into a
hydr ophi I§%7gel A °‘hf8{1ﬂP§""r?§F° § “’f%ﬁﬁ%é‘“@lﬁ%“‘rdé‘rfﬁ‘ﬁ"‘%‘%mﬁgf from U. S.

Pat ent 8 ebl@inced tefpbratiiebhuntidityvgalfirbidesybrdescdngg 668 Rafentaio. A62070H.dEre( pept i de) or
po! ymer %%g%engistgnl dlesig(%?o%ad%np Qtl a}{%@&@ggzrmgﬂe dicﬂﬂ%m khe %éled of am no
aci ds (pepti e‘j or fromacrylate or net 1acr'gj ate (polyacryl ate,

pol ynet hdefoselentapsplation: The prsferredsadgisives ere elytansis|agl mtﬁﬁﬁ-ﬂa&‘}%, as for exanple

gl yci ne.  Fh6wphai; e st iHoAk a&d MMe Sthifnk Rithér$ncfulid dn@fbrival Bdicpicbdnate capsul es,

or pellets only ‘"after freez -dc{yi ., Th .didsclosure doe}fs not teach the

pr epar at ia%c“‘f?f’m’é%i“&?‘f”ﬁ“”éﬁ'g‘g‘h ‘é’%edf‘g%fj’é’ﬁ"ﬁﬁm % APPETHR PR &Y r at i on and

di ssol ut hpdrogehibsphite ah SthinGidurA thicydh @6 W Yella sodinm, pdtdsiut,litiinngalddre gel atin
cross-linking. -f00 Lli.zatdi on of | f : concurrent
use of aa?:dr%‘%ge Tl ﬁ]?a%’ atl’lgrﬁ'uh!logfzi ’oflf%(uzsi?d @gﬁ%@g% sglﬁ%’ {:sgarﬁ‘éﬁ ag{dagt% ani no
group) angaagivolmieAgining pi2pidipe, mepatcitficacdssiotic dcdndf f ect (as for exanple a
carrier QfieheGARRANMAE MPEDNRS. Tile!chims A6 56ih AR glidhe VE)nE:f:2356&s- G YCi ne was
used as _an am.no acid cross-linking inhibito nd citr]c acjd used as a

c orrpoundh’l‘lﬁ"rg“H‘I‘Pb‘PT (]a%/!iohamﬂ;}F the carrier of amino- group) and substances amp. g this

inhibition (as for example the cattiet of carboxyl group) is not used. It is also evident from the

o)

examples that when the combination of above mentioned substances is used, it is always done

solely by their incorporation into the formulation of the gelatin mixture only.
{0038] Japanese Patent Application JP 01020078A. further describes preparation of soft
gelatin capsules with hydrophilic fills.

'[0039] The Patent Application DD 295 765 A5 discloses the preparation of freeze-dred
pharmaceutical formulations with cyclospotin, whete the dispersion of cyclosporin is
incorporated into a hydrophilic gel. The matrix here is formed similatly to that from U.S. Patent



inhibitory effect (inhibition enhancer). Contrary to U S. Patent No.
5,405,616, where citric acid was used as a conponent of the gelatin

m xture and incorporated in the gel, WO 97/33568 describes such a use
where both of these conpounds are used as conponents of the fornulation of
the inner fill of a gelatin capsule. Finally, it appears fromthe detailed
descriptiaqn of th i nvention that_the invent, C nS|dered their solution
appl i cabl é¥¢ 6’?'05??&?6 g’f‘t"'ﬁw@tﬁﬁﬁzgf’feag“’ﬁ’r‘i‘ ?"t),ﬂt TEReF $9P8Y9 B t h sol i d
fillings |sngafsmoﬂyméhaddey mtyﬁxercompoagdeﬂwdu@taeds @Qﬁdcl}x ﬂrma:r)thtd’nrl ar context,

US. pre-i I IO LD Al 1 .has met hod for

t he |rrprovu<§a%§g¥ﬂg&’°l&atgﬁao E?l onndpc ar ac%‘g %’%2: a%% At n capsul es
filled w tememplelyidige: f bl phasgaceptsal coraposidients died altqfehtﬂe Fape}#esmraﬁtqts aele, using

gl yci ne i nftRe-t Qkyiny I@tec@s@togﬁeaaa@n&tet&me GhrepRthtidARE fGie Lkl dsaRayl es. [0042]
Thus, to date the gre parati on of soft at|n c sul es. haying significantly
reduced dPRFe¥d isiniepmAiPnA tth‘Bl"E“a“pfz‘ SI” ‘?it‘t& éﬁ?fl ﬁéﬂ’ageéf"gm ficantly
i nproved disssinkig.i on profile has been consi dered technically difficult or

i mpossi bl e, espeC|aIIy in those instances where the filling solution is of
type 2 (cd¥d@i bePtitiiztoreyi-tarmincgginniieapia-doncuggresepin-tropflinkiyeinkipiter-las ¢ or
partially forQ%ﬁprQ%&%f%&HPQMGﬁﬁnﬂ c%ﬁqEQJn ﬂfﬁng’tﬁé Bhibitbh %ecﬂ%%%@' €,

pol yet hyl enegl ycol s and non- eni ¢ surfactants and/or in the case
when t he FFPledgaEsft Aot @pP) MRS Brpbediadv @ AR08 GhFng¥agPst fon i nto t he
soft gel atammaca@mutces.mgtnmmtamde&amesddseweﬁpoah@ehah@fy@mhenol et hyl ene
gl veol propulens dlycoll.andsor . L Gase whepd e Ll Ling sol ut  on
contai ns Compour I'C cﬁ &Y 6 prom) i'on o npounds

ot her thawawmtdetsatqrm«tdnef thegektin mxsinﬁetnﬂmecﬁrpderhedmda:mluW@ 97713356& ts fill.

Fur t her mogg.pp! sQQJ LB wRLL S5 WJSQCOQ'%F) EE uJé&‘%"é!Q E&tegt?gf :&forhdlgion Pr €VENt i ON

of gelatin cross-linking could | oyed exanple 1s the nmethod of
succi nat i 8ffhoipnet ﬁ’éOfg'@datq wHPyyist Yiaelli lt?PPmtSéfemtee deeﬂ@mwneﬁthHE | NVENTI ON
[ 0043] Thawinasd @ﬂ&hcﬁﬁ@hﬂoﬂ&bﬁs%re@ﬁﬁf m&sapgma e @ hirl) Geldiif CApail&G Bhly

di sadvant ages entl | abl.e a aches based on the findi ngs
that the ggﬁe“é 57 VR og%lliﬁgt‘“ %’ g “(?ﬁg'%)‘l’fga "gel atin capsul e, can be
reduced o i m pat S whi ch

br event /1 Caibe "t bl 743 %@%‘eﬁﬁtﬂ BB FPAEHbES, O o,
hard and @ehed fgeﬁteﬂpﬁovceapgmeluwmcww Hfyrerd ggittinlcpnsulesrfiled Wihophi | i ¢
fillings, sond Eﬂi&%blln Mﬁ@&i@%ﬁér%rkrﬁ&ﬂa&&%bﬁ@ly&%lmﬂ@%rﬁﬂ@@n'dfﬁﬁ]ilﬁg m grat abl e
conponent s |nventors have men a suitable conpounds and

conbi nat i & cﬁ‘Ps function as cr oss I i nk| ng inhibitors and cross

| inking '@tvzplt%ueqbaﬂ @.r L Brebftdh b 08 il U Bl SRR BP LT | TR OV

stability as conpared t n caps aln such
moi eti es. qushkﬂk!ﬂsmfbr—timtﬂée dbnddwlbiﬂgeﬁlgﬂeﬁvmhmrsveéﬂlmhemm@ﬂhason have been

found to e coﬁixje&gttécuﬁcaﬁp&fﬂeﬁlt & iB¥osGERE ke Bl R o SRR ML RN aREHLL T ON TNt o

theforrrullatlon of the capsule filling,
tion is of type 2 ( escnbed above) and consisfs in some patt of hydrophilic or partially

hydrophilic compounds miscible with water, (for example, polyethyleneglycols and non-
ionogenic surfactants), and/or in the case when the filling solution contains compounds capable
of migration into the soft gelatin capsule shell, (for example, lower alcohols (ethanol, ethylene
glycol, propylene glycol), and/or in the case when the filling solution contains compounds which
fadilitate or promote miggation of compounds other than water from the gelatin shell of the
capsule into its fill. Furthermore, problems atise whete no other known method for the
prevention of gelatin cross-linking could be employed, as fot example is the method of
succination of the gelatin polymeric molecule.



but also by their incorporation into the formulation of gelatin shell, or
by their separate addition into the fornulation of gelatin capsule shell
and inclusion into the forrmulation of the capsule fill. It has al so been
found that the inhibitors and inhibitor-enhancers may be separately
supplied into the formulation for gelatin capsule shell and/or into the
formul ati on of capsule fi Isb F'ﬁ&ﬁ' i , for exanple, lubrication
oil for gelatin ribbons o . Hence, the instant

inventi onﬁpﬁ)vi deyd iRs.2p Pgég&cgvetgcg,;@m &@Q_stgh,_g&l &QFRhbLsk bane fill and a
gelatin she contai ning am no-acid ¢ross |inki Pﬂ? i, nhi bi E_OE,, c\)/I\],h rein the

gel capsutueently evpilablepppigerbes based ppye findingr fratfhs efisrtsr e¢ato 6195 % sone
enbodi MeNngehii®éaptlicahn by Bhde® Bk clibnfifieliyabdise b affidtinganidahi dfindoieties @hfiBNCEr IS a

carboxylic acid.ester. [0046]..Anqather aspec f.t invention consists of
met hods f BFrepigicdise e f’i°?fd"‘g'ﬂ% léhéie%%%“%?reﬁgﬁlcc:%b%g%be |garf PG ﬁeﬁalu%i tor in a
gel ati n ségdules @htamingdlydibphiliy 2odijpspHile flingshwithoot osealitanilt inggasing gl bi t or

enhancer._|n_s. i scri bed herein, cross-linking inhibitor
e} %!]%9 RS HE : g
onhancer Ppeabili or y;B i’?‘éf esters. BRI EF DESCRI PTI ON OF THE DRAW NGS
s ; i 2= T [ 0 73t 3L TiT S Dins reeeorwicht | Me)

[ 0047] Fi SRR . T ;
conparing the dissolution_  of representative fornul atjons according to the
i nvent i onfnoASn ghetast iniog nhibitoryp é%ﬁﬁ%%‘é‘?"@%‘ﬁ?&?sﬁjﬂﬁﬁm# "8 gl ycine
cont ai ni ngpshies witH idptoed ebilityas tunipgred o galadird@pydewldcddoeGontaleGichs a gl yci ne
cont ai ni-ng ;f.or nyl, s A Hhithill 2L DBhORhYES, B00pda0tldd@obe 00 15 @ gl ycine
10 containi hg formulati on whi ch does not contain tormatctenyoe or i rw, i 1
is a giyceffeaive posenlainthaigsibple papceteniadditign inte terdesoulgen fdhncapsple flitgral dehyde
but does %@n&aay%eimoraﬁ&%heﬁéﬁuﬁ&n%fgm%a S BPWsir @pLRbRRTibsON of
mul tiple sanplés of gelatin capsules wth Cyclosporine as the _active
i ngr edi eriftoths foppulatiof,d grlatincppsple shelf %é“ﬁuflﬁ‘kinf?dﬁ? fr%ﬁ“g‘*lnf’? 8frfe"e‘i‘11f‘?é{lﬁ T in the
fill and EEHsSo bheed Foiund)thhdily ithibioFs ahdlinbibieorshiahdersweily deispgatiatuppliecd apsul es wit h
Cycl ospor.i n S t ti ingredi ent w thout Ccross-l,nking inhibition
ennancer e At ik ep A i ol diotim BBl QRS B 11 211 "
Fi gur e i sidaamgtiapHroakmple pybdcadent ltfpraslatn fhhomrspo\iee agegside- oi n 6 sanpl es aKel e- S
D D6) with no nodifier at tine 0. [0050] Figure 2B is a graphical
repr esent@¥flon SAER g isikat iEyeadogPrds i BF 28eL sTP SRS sparEge 2 B1- D6) with
no nodi f i28d 2 gdatih bHER cGhtaifipt aftfino-aa b ds]linEhgidlibita? GheinahdHebapyie albo
representati.on show.ng.the dissol ution of S s (labeled D1- D6) with
gl yci ne é’frj Fﬁeaﬁf'%%é%hﬁ eﬁﬁarnéer’gf)s?%e Y bﬁarqﬁnﬁ%?n%:}la el?v(é'ﬁt?c’élséei%%gstpi on showi ng
t he di ssdihlitg iolhbitk ethasaniph ebokilighdd er.D1- D6) with glycine at tine 9
nont hs. DETAI LED DESCRI PTI ON OF THE | NVENTI ON o .

[0046] Another aspect of the invention consists of methods for potentiating the action of a

ctoss -linking inhibitor in a gelatin shell of a gelating capsule with 2 cross-linking inhibitor

enhancer. In some embodiments described herein, cross-linking inhibitor enhancers are

i Uht7 — -

catboxylic acid esters.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] Figure 1 is a graphical representation (absorbance over time) comparing the dissolution
of representative formulations according to the invention. As described in more details
heteinafter, FT is a glycine containing formulation containing formaldehyde and TPGS, FO is a
glycine containing formulation containing formaldehyde and no TPGS, OO is a glycine

10



[ 0053] The inventors have identified suitable conmpounds and conbi nati on

t hereof which function as cross-linking inhibitors and cross-1|inking

i nhi bitor enhancers resulting in gelatin capsules with inproved stability
as conpared to gelatin capsules which do not contain such noieties. The
cross-linking inhibitors and inhibitor enhancers of the invention have been

found to be effective not only by their ! 8. SO0GW S SRt addition into
t he for mi°HFBH °W%PWF§E3353&C?%T%%?G%t¥Ba 'S0’by tHEir incorporation

into the dooninig firhdstionfwhigh dees not cattvai formaldehysde betlepsrcoatipdP&8e  addition into
the fornul ation of gelatin capsule shell and inclusion intg the formnulation
of the de48luFigut prerallishovrgsompagton it @pltple samples 38 Y¥ki ng i nhi bi tors
and i nhi Q’gyglggpog,&haa,@%tge FBXABR in tBARRCIAEE |ciosslinpiak inbillitibnénhartckrdn fhor mul at i on

for gelatin capsule shell and/qr into the fornulation of e fill on
one side ﬁgnﬂdfﬁfﬁf‘ﬁ'ﬂ%wg’gﬁﬁﬁ%\g‘ég‘#ﬁﬁﬁ% i B S‘%ﬁsf"lﬁéjfd%épé’ﬁgﬁais%h%re? bons on the
ot her  siifigediehD@Hbht aeseinkinglrdibitios trebadced in e fill ol wighoezictpes-linkingne aspect
gelatin ¢ §t%l§l§hcsggﬁri sing a fill and a gelatin shell containing

am no-aci'd cross 11 nKi ng inhibitor, wherein the gel capsule also includes a
cross-lim"sp Taoes Ve TS TS E ssdreted rent i on, the
cross-|inking i’nhibitor enhancer is a carboxylic acid ester. 11 [0055]

Anot her d%%é’gli‘“‘b’lmihﬁ%“f‘?ﬂ‘e%ti on consists of nethods for potentiating the
action of I 0SS, -l inking inhibitor |; -1 gel ating
capsul e VL?O??J lglg‘érF%Bss's-ﬁt ??E?C%(ffpfeﬁeﬁig3%%s%?w%%ﬁg%@%&%ﬁf%g%odr%%gebﬁ%%di ments, the
cross- | i AKFPG) with np Ipiodifier ag ade ¢ mentky 0ss- 1 i nki ng i nhi bitor enhancers result

in a synergistic effect (i.e., the overal raoss- | Lpkin ucing effect
obser ved [Oqgﬂeﬁ‘gﬁé?%ﬁ ajggphical ‘§P‘ﬁiﬁ?té“°flﬁ1é?’i"“tgd‘£° ‘giﬁﬁ’i’?ﬂ“ of ﬁﬁmﬁpgﬂ@fgf ?ldgbg'f fect

obser ved pd&iih plgdinegt fidke0.i nhi bi tor and the enhancers al one). [0056] In sone
enbodi nents descri bed herein, cross-linking inhibitor enhancers are

car boxy! i[@52]- Eigird2I2 Stagraphicd) 65#jentimeheyiexthé digsglltion of 6 paenplen (abaled B sets forth
conposi ti&y%@ggj@g{ﬂgg@mg&gs_ reducing cross- linking in the gelatin shell

of gelatin capsules by incorporation of free amno acid into the capsule
shell and by inclusion of an ester of carboxylic acid either into the
capsule filling and/or into the capsule shell and/or into the |ubrication
agent, or into conmbDEHAILED DESGRIBTIONI|OQF TH] ENHON second type fill, Le.
has such character that it contains water mscible liquids, e.g.,

pol yet hyI09p8 gThedeyieator haveddeniifsd sifalle compgrerds end cqmbiparian tsieplothits

(surf act akon as kro&-linRGEMbiSitdrHland GRRGIRhg Whibedd eitfaficefagalitetn gliaihondi ng a
portion of the water pen ,rating iﬂiﬂto a g%paul iécﬁ"idll tafters'c{lts

encapsul §PFE5 VIAIRHEdSEREY £Y HREDrE 1P REFIC HE G AT IR "SRRI 8  t he gel ati n
fill, or notids. Ihe &e6ss-linkinyiblebits ahdighibige rbl{agderswi ibe inveniaihays beca fdlvatices or

i nduces cr.0ss=l.i nking. . The ne L SL: S, t CAH: se of
suffici e?ﬂ cf &t r\lloetoayrg’ﬁglfu %ﬁnﬁlgé&gagﬁgﬁfl %ac\?ﬂndel{ragl _eoftr;lkgm%&ht&rféé 1a elhl%ls reduces
cross- | i filing futaiso bhiheiginbesperption insethe foprglation Rf gefatipshelh ot bydhddt ERFS 0ss- | i nki ng)
and the S&&RAhtOME formulation of gelatin capsule shell and inclusion into the formulation of the

capsule fill. It has also been found that cross-linking inhibitors and inhibitor enhancers may be

separately supplied into the formulation for gelatin capsule shell and/or into the formulation of
capsule fill on one side and into, for example, lubrication ol for gelatin ribbons on the other
side.

[0054] Hence, the instant invention provide in one aspect gelatin capsules comprising a fill and 2
gelatin shell containing amino-acid cross linking inhibitor, wherein the gel capsule also includes a
cross-linking inhibitor enhancer. In some embodiments of the invention, the cross-linking

inhibitor enhancer is a carboxylic acid estet.
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strengthens and potentiates this inhibitive effect (inhibition anplifier).
The cross-linking inhibitor is incorporated into the conposition of
gelatin shell and the inhibition anplifier is contained, depending on the
character of the fill, in either the capsule fill and/or .ge fatln shel |
and/ or a | [958 Aneiker epsestiof the ipvepsion soRTF A KNG ILPT RAFERIPRLS BECT B 2al | t he
conponent s..Qf hﬂ@dg%tﬂxmonﬁa ﬂﬁusﬂargulaﬂnga@ﬁﬂesh&s fo0bBhg Bhibitdrechni cal and

scientific ferms as us erein_haye .t meani COMPRl Ynnipder st ood by
one of skif"P*fH IPﬁ%‘n“aer“t%"f“é‘w\fﬂ’ﬁhﬁﬁm s\{m ug’ébétﬁ?mflﬁgéxﬁtssl on pertains, unless

defined ohh@tansel inRefrensiveded . n@d@d%@@ﬁﬁnmrﬁﬂa@@@éfsctﬁbieﬁéfhol ogi es and
material s ‘%”Ol‘ﬁ’ﬂlﬁ‘iné’th‘ishx?ée Bl the sﬁJﬁ'loe Euddp SFrRY dbservali MEALEE e fdbaBCEe wor ks

setting forth e genera principles of "pharnacol ogy include Goodnman and
G | man ' r =¥hie phegeere des) agi cal Basi s of Therapeutics, 9°h Ed. (MG aw Hill

Conpani es | n 0 96) ... Standard ref n seiding forth the
gener al pr[?oﬁé %Isggee“%gfd’ﬁ‘ﬁna“r%ﬁ G PO TP at%rb §°ﬁgsi“¥1g{ lg%é Reth’ngan s
Phanaaceutti¢stersSdences, 18' Ed., (Gennaro, Mack Publishing Co., Easton, PA,

1990) and Remi ngton: The Silence and Practice of Pha %/ Cé}Llﬁp |ncott
W Ilians &06W Menepecifiaiysthe inveptiquaes oyt spmpositioos asime ed4LESRE or et hods
known to tih@Gen BF phikih LHeu 6AathQapsilés| by ZREpériios af fregiamo a@immttbrecamubsent

i nventi on, ?gég,vefrtug&aﬁan%sﬁ & fRLSH Bl 2 N1 R IRMP R n I8P Rl hed.

I\/aterlals erence de in the
fol | owi ng c@mhtllphd/@nm@nhb lghcigatiph gsntagr énto @blbm‘??&b'lhef“fff@bﬁ%?ﬁ%r ci al sources,

unl ess of heryfse afiol sgsuc[ﬂ%g%mﬁcmm@;ammqumgtl n capsul es is wel

known pharmace t| ca ue. The elatin (&uﬁs ncl ude every such
dosage foP?heé’b’lef%’Mls§ﬂ¥ﬂ§‘r1%ﬂ{Cs‘i“fi‘“?/ﬂ’ﬁ“’éﬁ‘”f‘ﬂ?@“‘?sSI HEPleti %5 E  packaged in a

gelatin S%L:Llwhﬁu&la S FIbBiing @ Porkien offtipwaex pentaeing iftan dapsdp8ildfes filled with
a solid or se ol,id fil . Japbygs of shell
which fi t“socﬁ@‘P é%r‘gﬁs)mfe&nﬁﬂ cbf'eﬁe g??q]ﬁ?hs %éﬂsﬁﬁp‘?ﬁlﬂ%ﬁb capsul e, or, soft
capsul es whesetk ngqm(sﬁwbcheséﬁwcbhaqm oF ifidupes cioss-ligkiea FaeimathedcoByste  pi ece of

gel atin Sggk FT:éHt Q&%@JQJQMY ﬁ!lv%%glgﬁ Gﬁ:lwl) @éin@%ﬁér@&ne ofth@agcntE adaht s covered in
a gelatin's tsl,{ﬁ Wgﬁ:l atin_capsul es r nuf ctured by
K40

convent i oet-ligkngb 336\}9@{’1‘ ftof of gRlptig prpss- °°°"nf’“eect| ng a liquid,
sem -1 i qwu@ugefensna&{;&eduhtksemi inhibitieeFfee Grhititue ainplltﬁex)c’ahcecbsgleikargl n ribbons in a
rotary-di @rocess of afocrcl nualosmgn EILA?;Q %&Befmﬁ@ﬁ%ﬁn%&@e gel atin gel

nust be I'IBPPERPEYP TR AN Apipropr i Bricant n order 1o avoid
pr emat ur eosttibalkdepepding ot the canestef the fifltit ‘chgéllle cepule fheodi ss@ePosPel o each ot her.

[0062] Crgs tim&eunqseﬁetmu@awewgmzwlmoa{m@maagenamfrm ecules in the
gelatin capsul e appearing after the capsul es manufacture, i.e.

during t I¥&ps fscﬂ‘%\’{j@emﬁ]ﬁl ch results in formation of such (net-like)

ol ecul a{g@g@]ﬂ@é gztsxia{]an turgﬁ Itgmaas#sc%.herm%lw%r&nemuﬁ (g ogl sol ubility in

wat er . 881 Nk in a gelatin capsul e e shel | is induced
by the |nﬁdzfsp@daﬁ¢xmnfskﬂlmé¢tratomm6bﬁemwrmaegemm yoffes 4efipgd. or under

stress copdikl %8 ende FRE LQG, BfvadbulBbiddoloBied Tl BatdHAkneed ﬁttlld@e of
skill in the art. Standard reference works setting forth the general principles of pharmacology
include Goodman and Gilman’s The Pharmacological Basis of Therapentics, 9* Ed. (McGraw Hill
Companies Inc., New York, 1996). Standard reference works setting forth the general principles
of pharmaceutical formulations include Remington’s Pharmacentical Sciences, 18" Ed., (Gennaro,
Mack Publishing Co., Easton, PA, 1990) and Remington: The Science and Pracice of Pharmacy
(Lippincott, Williams & Wilkins, 1995).
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structure, which is alnost insoluble or hardly soluble in water, results in
i npai red disintegration of the capsules with slower rel ease of the active
pharmaceutical ingredients contained in the capsules, resulting in
inmpaired rupture test and dissolution test res Sﬁ% [006 The. material s

i nduci ng tPBdciorssitable mRicHry 2pd oamedss koan &nkps © fu Firds “‘élf"fy 8 & %at eri al

whi ch: (a)oub £tSnveA oS $—,E0vav|‘al§ pﬂ@m(cfxﬂrl‘tdfmn's ar@mnegodsarcdeagisedpaedalshet ween

pol ypeptides o | atin cules in C plesQfe (b) sl ows
down di ssdf“ﬁ‘i“l"sc?ﬁ‘gg‘f El‘éé‘b‘%“ he’:eserglmf Efrmvm ?0 ?%gngﬁ%g?ﬂo?a%ff‘t&gl; their exposure
to incr easv@dmtt@’fp:err@mre@abpmmwﬂdaspylmpmﬁt@red cross-linking. induction
agents include agents wth carbonyl ups such as kel;ncl)nes aI dehydes and
their delf%Ut Thyaunufpgaer §°ﬁ“ﬁ6‘t§’é‘ll‘ﬁ&v¥9pg’é°§"“$’rﬂ?fmﬁ‘ﬁx?lﬁcc H&1 atin shel |

usual Iy cepjtickSul@ ifeREDEEY buck)8d4pp fodin orfobd;su@ﬂﬁmemalbwhehmeﬁ&mmp@alhénts whi ch
deconposes into. carho nt ai d [ r hei r
derivati vggﬁ‘aﬁflﬁé‘ﬁmq@)l% cngsugsrcégg?gc%errg% car Sur%}lﬁggdé%%hzals%dn% agent .
Addi t i onalks P AT atin

mol ecul esﬁmegﬁle@&ma@apépkﬁ c;l%ul&fwo&c hE{ﬁb!o&s@ﬂU@hlﬂl s d@;bpédlete@nsyamps or
conponents where deconposition res Edpldehydes

|
especi al | pleqeSf sriatir sy ard Popstilyg e s ﬂeét‘"m"fll’gfs c%vﬁggfn THef t he materi al
in a Capstj}h&]f'éﬁﬁ alc‘aspseues%[egm%r?ufic{gﬁiéwgaﬁ &d&%%&kﬁJ;@Iktﬂe%rtmtter of

routine PR ea contai ns material supporting
cross- | i nkidng bweaanqtltdgshqmﬂ,p@lllqu@IOePﬁfswﬂlhtaf@liWWCW}YP%%&%"‘%F‘BW“&M ssol uti on,

sl ow di si A& &hghfegflcégéf ofcéJuQNXl AT ﬁmo&fofmbgelﬁagéuhﬁbdmbhda@dt he rupture
test (accordi

USP 24, 6)), i,s observ %\h thec sules are
t ested duFithg a&&‘e@l”@#‘&ﬁ@&‘%?rﬁﬁlt‘? 9Pl PEPRSF, S“Te{“’é‘g of %'tsl(’) at 75 %relative
- humi di t ymahdedéGoteh oh@ur weeks and more. The terntsl ow d| ssol ution" or
"I npared"” dissolution" neans that the average 60-m nute dissolution is
reduced bipocgt Cropslgikin® Bead P@xpenﬂdechﬂea‘#gdw@sﬂogqﬂéese&%ﬁs%n fsdsgcleondi t | ons

of the aca%ﬁéaﬁx{ T&E‘:Qhé&ﬁ@lkédmwfaé&rle!dydu&ﬁg&efsﬁfage w6l PyRdn felinsdontoegr at i on”

means that  the average disintegr atl neas red i n di si ntegration

test accurdrsiye B’OIEYP%%?@%S“PFF&? g‘ ‘g%(‘s’z'ﬁ’ce %S%]’F Br0RgEd by at | east

20% after apsul 0 i 8. i Londi tions of
m&th (e;g Stabi ?ggg p%ﬁ Sthgﬂ g{;lﬁ ! cel erc“m And

t he accel ted tine of capsule
rupt ure” ch@aw’sagsrwam@@pag@ﬁvwoeﬁum&%@@ona@%%w&a“@ﬁ% cal | ed

di ssol utipp &@&Llc@gm%gin@cqubﬁc%rusag%ble%m@u&s@wmmwamnt No. 2
(26) is b east 20% after t sul es ar et:ﬁ(posed to the

n y
above rreﬁFﬂleﬁ@ﬂ’?eeUﬁlafl?Wgﬂ%f’fﬂ“t%"%ﬁf’éﬁ%‘r‘ v etidy. [0066] The
pr esencec@EulefsQ:Esmﬁhgjﬁhypiﬁedlrﬁptﬁrh&st@ﬁtp&ubl%naést@mtstOI’ age under condi tions of
the accelerated stability study has been found to support cross-linking in
t he shel [0064 ’J@ekxatenﬂsm}hpatbegosshﬁ@ﬂ&%ﬂ%ﬁ*%%éﬁrﬁﬂhw fAs¥ter (see Figure

1), for ”@h@lﬁ@gﬁ 6r§ clo @Lﬂhuoﬁ@fi@&% bdcdaFbefcbd SaApYptidts df B@atinDi et i es and

met hods taug erein as i o s cross-linkin 006 Anot her
i ndi cat of°lsfules ingelatin @RsRle PE@’ %"ﬁgg‘“} é’sf’ H@HSE?‘P é‘g:f se'lzhlmfl on of a

pel |'i cl eandMitiafidt their exposure to increased temperatute or humidity. Preferred cross—lmkmg

induction agents include agents with catbonyl groups such as ketones, aldehydes and their
derivatives. Agents inducing cross-linking in a gelatin shell usually contains a catbonyl group or
its detivative or components which decomposes into carbonyl-containing decomposition
products or their dcnvaﬂves Aldehyde moieties are preferred carbonyl-containing agent.

Additionally, agcnts supportmg ot inducing cross-linking of gelatin molecules in gelatin capsule
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is the insoluble residue of the gelatin shell, seen either in the
di si ntegration, rupture or dissolution tests as shown in several exanples
hereinafter. [0068] An "reducing effective anount” of a conpound/noiety for
redUC|ng cross-linking is such an anount which is effectlve to i nprove the
" di $50| Ut bl maf doetin GBebpdegbpsst cqrenonsRsREre decomprsitat BB B BRERYe of nore
than +/ -20% ny@l ue for gel capsules stored for .4 weeks
under condi %&)I(Syrﬁ%sh%e%gj%f&ﬁg%a}led stability study and/or 9 nont hs under room
tgrrper agu;oeas] ?lQledétcltanﬂﬁn oﬂvvhealermemmmmpm ﬁﬂtﬂ*\lecsedqﬁd@@ﬂtg §1A2di ssgl uti OB
observed for r.mul at i Laln®Ra @ Qe s ange by
mor e t han <% "fg@% R0 attterhe OOFHC i naefmqnvP U&BSLJ‘?%WEQN%& J’%ﬁt Fﬁgﬁr{g{érm
"reduci ngcxosrmaln@ rpsple\newthpln @ﬂ(ﬂ@ﬁt‘ pydgrspugss slewpdisgpgop, s?‘ﬁ"e
cross-1li né' Dptusd %%rt&lrﬁ;gmé&at@c&e&gg to USP P4, m»,t@obadrveéady exi sting
cross-1linking 14 00691? Anot her | nﬁdm% Qr 4t ha st%‘? . 2PNt 0f
corrpound/beIﬂéIEfﬁfﬂHSb‘F“F"éﬂ & AHge e EEEe s | RES ctl ve in the appearance
of non- dLm&mmewmﬂg@Maemwwlwwﬂwﬂr si ntegration,

rupture or. di ssgl ution tests éQBs%R:E@ﬂQEd&Ed L Rest 0% £ @ees in
sol ut i onsd‘ﬁdléﬁ‘ml ﬁ‘@'t“ﬁeséheta‘écsf 660 o he sarrlgﬁ1 fter eks as conpar ed

to the begbmnih mgexpbsed ﬂqehes;t’la%ﬁom Qf9h5§t3°&'d‘9t"11 H‘Fb‘l’[‘}ﬁél ¥-c §‘fﬁ‘e§°l?f ored under
condi tiong % ﬁg&%ﬂs%@&le%@é M@u&f&n@@ﬁﬁhuﬂeﬂld%hﬂm@mumes{cr oss- | i nki ng

is prefera el ther the actlv ha Al ohe dl8sufa:d he
f or mul atl%SFPfiht’%‘élEf“OB‘?‘l’éI?lema&OP°ﬁh§|7ﬁﬁ t“Fec tgxéiz%/lng%:t? or l‘;t%hel r conbi nati on.

The agentﬁﬁ&ew@lmgb&éms&ohddmknmmmebecde{aﬁéié#bﬂlmdf -af#f ®Bndi ti ons, an
agent whi schi Ded b BefD 8k Qe Ghne 6Q0RQE)at inoRukd 5ed-f but cones
into di regfcelé"‘c?tne? cf'cc’kepts‘ﬁ ﬁ Foauct . %%(U:h Cagent can 5)@ for exanple, a

| ubri cantaﬂ:ﬁédsdmoqmaccmﬁp 6‘!‘@@%6’?‘1“‘@%% Capes or agents for
reduci ng f‘g’ 4 ek RasCAIR 286 thelbasllies €& osed tolt@rabbve gebtiabedroodifiabs. [ 0070]
Any active ar rmaceut i c agent which is suitable for adm nistration in a
f orm of gtbfr"éffil"ﬁ‘tc deaTE can al so be used in gelatin capsul es stabilized
by the de o) Ld3Gutes B 10 Gy dxﬁ&&l‘:dnla&dndo‘mﬁspem ally
advant age@qcf rPr fna%(l’q?? zat:ﬁgn ofe suchescapsul %s whi %l al A

phar nacolno:gle@aﬂbwbﬂéxf#lénh%\‘?eeﬂé%éfﬂs“wn%hh%%in b ceu B

i ngr edi end.S: JihBen hedindfaS(see Fgkie ), emmmadhy@fikahmsréﬂltqtcﬁaﬂneefiﬁeqcmféhq s, create

fills of the secondqg l{_‘g charatctoengOt lesc rﬂnpgd above. Such fills contain
the wat emogiesaprhrehe hereias i Procole PRy T efiegl ycol s and non-i ogeni ¢
surface ve i 0 ﬁﬁlﬁé‘ﬁ@éﬁh GhtickIQBRIvaith GORPIRL, WHieh Wat er

nm sci bl e?";‘%@ %Othé“?’é&a{ a%cgc(’:st eri %ed by thglir5 capabi | | t%{lﬁt o migrate into the

gel atin it xhsobtbleapﬂélapétbmﬂ‘z&ﬂd“c%l’ﬁ@nﬂ@ef’é‘ e@&ﬁfeﬁﬁaﬁ‘i"hﬁlp S wat er i sci bl e

agent s aﬁﬁsoﬁl@é’{é&sta%ﬂo%ﬁdx sB¥kral Brbples@pRifieri ty, unlike the fills solely
conposed of |1 pophili wat er i mm scible agents, to retain a certain part

of the m@m@temgve diobiy” of aamgeHnd/haidt fof refucgrrg-lelesdsul ati on. I n

these fit g LS DI 068 Rl EENELAR AL BB Ot piudibaie fill into
t he shel P4t g capsul es %( IS nore corrpl ex and a_ redtt% nation of the

bal ance Hswoedhyl @Prmne@wb‘yth 20700t e srtivgralye fop gl PREGTBTTOR hyst eresi s,
curves Otvecgaexllr@u clancﬁtﬁﬁé of a@blerated stability study and/or 9 months under room temperature :

conditions. In some embodiments, the change in dissolution observed for formulations

according to the invention does not change by more than +/-10% of the original value. Itis
noted that the term “reducing” means preventing (entirely or in part) the onset of cross-linking,

as well as teversing (entirely or in part) alteady emstlng ctoss_h'n. ]. ing.
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concrete conposition (York, J. Pbam Pbarmacal 33:269 (1981)). [0071] These
fills are known as self emnul sions (SEDDS, Self Emulsifying Drug Delivery
Systens), or self mcroemnul sions (SMEDDS, Self M croEnul sifying Drug
Delivery Systens). See Bartheleny, et alL, Liquid and Sem.-solid Excipients
in Hard CHP&U | Amstherdnriratef @ECGIEPSIHWSWEBBS‘P%I&/&TTW%U‘. refi“@%f‘ﬁ?sjeilma?%}§n at Chat enay
E/m abry - elﬁ@&vie%%éappéga%édoffh{?nctﬁss&%a&dm&ypf geldti.ifihﬂ@wlmﬂﬁoﬁﬁe}e&?ﬁ@éa or gani zed
APG , Capsugel and Gat 0sSse on e . Q&&€ conpan
aﬁm i cat | %BrﬁOgFJ?S°¥BE<§’§?29&§T‘PP%P‘Fi°6¥'\1£§<b‘r@?‘§;“9‘ég‘?@é’éi ?S%eruhf%si ons are i éui d
OF Sem - SeHoiud bi GEkao piie 4 Wioks asrcospandd tothe beinpipadfdhestElH MY BhiBYeni ¢ t enzi des
or solvents and co- .sol vents,Flaviigd S, ¢hakati@icidgialicdsiikingiseat e t he
type of CY“W%(SM? in water) enulsion in bod fl ui ds.e1 S%If m cr oemul si ons
are wat er pifeably ifheuthepstive p %@?CF‘{FC%V’@F@F%O’%B%% goppelbrsy T *phase and 15
Non- i ONOYENIcLRSixESisnt Of th&MlowbRitoaNnTheageasiodurisptrofsdviivgras b irdghar act er t hat
they spontaneously i.croenul si.00 | iRt Sohond8buf dotedls. [ 0072]
Phar maceutF A G A 48T one- e e—enttoned—character are used for
such act i m@ dirphadmaced thepadduitngck eiertrrunsbecfer cxgrens. 8 MhAGRICEHEDTF des and
taxanes or theil £9 %Iﬂngtc!; 08 PhgentS PPRERAL HRBEtQharbdie 8e cagefisl with

i nhi bi t or'$™0 acuér);:tooc 450, such as e.g., macrolide antibiotics,

cal ci um céehfmebsulst-ockat ors, gl ucocorticoids, ergot al kal oids, and
imdazolic and triazolic anti oti.CS. ; DeA6H i GoRRREMRE Ol Ogi cal

i ngr edi en@gohﬁﬂy?cﬁ%flpéﬁ@“é‘ém PHALT ONS. sggablggdéa irst naned group, with inducers
of cyt ochmpes 2486 Buek igshemmpelonyalilisid et desebadmrles Hawe=tis anpi cin or
their conbinati ons, ; [HSADAME YR iR RaiAdos bf Alis@papntiampbaties al | salts of

the acti've pharnmaceutical ingredients and is. not.limted with respect to
the cl ai rbamhcddgisally afasiife 2mpeEd FESFbR REACRATE AR, ;'9d‘%1“5ch°‘él"‘|c1)'%6115\l%é3 exci pients are
vel | KNOWRixdu2 Wit Shadbilcenlin® edcpletits, e Bbtofibk @tondigrop diestesdredibilgent s whi ch are

described in th ndhogk of Pharnaceut | cal, I RERNLS noddibRhicshed by
Aner i can PfEr ﬁ‘&?é@??&tﬁ? %ﬂg'g%rcrfnécfaﬁl OWP?S} §ﬁ%§%ﬁég% C., aond?%kl in Inactive
| ngr edi entufiidie: iggdlichs tredhchyts) Polyeersirahobr tbe YeisiHible AR 61 ( FDA) .

Especi al I&%%CQEG%@%E%QQM;L% IRGEIERsBdll of 2 tapEledd atils | ncl ude

nonosacchari des ‘ ., glucose and .fructose, dis i des such as
e.g., | acrosdnghevaeaurhicseat a‘teﬂ%"éffﬂﬁgpﬁ Begp a;é%lgyhu%lé qé?ji,gg?g%f i nose and

pol ysacchggpddator Spphili@Srater i@miscible syeath) @sreliio o cotagpart pobavsereee ey, starch
derivatives re- latinized stay e DE bttt h@ERRESn t enzi des,
iR aerrs Sl ol a2 A

especi al §° azides such as “ethoxyl ated sorhitan
(pol ysor liamehcTilsen 8 Sell dirirg cipede diying isetoreremplegand 2 FERREPUT Sear at e,

stearyl \sodi4mGlummeniies udiparnatadykagsiableuotlof gaansidin of |,
fractionated corn oil, frac)ti onat ed, cgﬁg t oil, disintegration agents
such as eongtete comppsision (Yereb Pi9e%  HBH~ B4 ‘5 agents such as e.g., povidon

and pharnaceutically accept abl e dye ggffg;g}gggcfﬁngwg 88e$.-0.,, FD&C red
col or NoloV&l L&H‘fﬁ%&ff)}é ]T“ﬁwé% Sgpn%%uéﬁ‘o\r{lrfaﬁﬁﬁgtg’he agent i nd %Ii)ngaéel atin
Cross- | i Bysicig), ornelf thierogradlsians (SMBRIPS, SeliMicteEmulsifyipe R e earr
and/ or pRARTRERUL] LA LiGXhB &k IRATEQEN iR Bhdd Gapsles, RET Vighus
SMEDDS Solutions. (Lcctufc given at Chatenay Malabry — Paris X1, Faculty of Pharmacy,
during the Conference orgagized by APGI, Capsugel and Gattefossé on November 1994),

Gattefossé company application list, PF95249 — 1* Edition April 95). Self emulsions are liquid

®h ve i ngredi ent

or semi-solid isotropic mixtures of oleic phase and non-ionogenic tenzides or solvents and co-
solvents havixllg such character that they create the type of O/W (oil in water) emulsion in body

fluids. Self microemulsions are water-free liquids or solid systems composed of oleic phase and
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[0075] In sone enbodi nents, the gelatin conposition of the shell of the
capsul e contains from 0.1 to 10% of an am no-add noiety, referred to dry
matter. At the same tine, the gelatin conposition of the shell or capsule
fill or lubricant oil used in the manufacture and/8r conbi natilons of these
parts of get-ienegmictarrisel @ sPTERLREFO-LEFT ATHE PR BLOH T T8I Wei ght of an
ester of GakbmWHehtsi@ldwateefédy@dd o dry matter of the shell, ie. weight of
capsule fill. [0076] Preferably, the gelatin conposition of the shell of

gel atin c#932)| Rtk fsrdfulagms 6f. the dbove aBHastd dpfarteracrd forsPde ™ referred to

dry matter NS ARE & MBic b gRiatLh N AR ik tdibiRfions bhe shel | or
capsul e fiPHIé%FJUI u gti@canta %]fc useaggfi%r? t he mansldfa ture andﬁd(gr conbi nati ons

of these cagbigsrigns of these gantnvilyinkibiigs of @ UPPhEr "COMAFHEFPEM 0. 01 to 10 by
wei ght  of ,@8l.et, Qfius3kReX Mbckask,Glucocheit @dsy egbt tllaidsyandrmidaeslicafd t he shel |, or

wei ght of capsule fill  respectively. !g] AR A@% DOt M sHYi80d 6 be bound to
any speci P HEERERISHPS s‘ffgec:%ﬁe\fhn 3%/0510 e%ggeblé that the am no-acid
f i sashisere of cstachiame R4S csnchaas an ticonsalsiyes anzmide

c onponent-thadicoachiedgrotpori prame- B lgneasy YER~SB Ee—Ttar bonyl
groups, %ﬁl%ﬁ%lp%lnlcx th@i?cc@nbﬁxﬁﬁ&yefhc%ovg QEJ@LQQimecqn@ufpﬂﬁughaﬁthhabl lity of
am no-acids to act as acid and. base nmay al so bS invol ved. The esters of
car boxyl | ectigribarmarerticahipgardienitng & "o e "ELIRRr gt R Pe FRBE B TREE™ of ani no- aci d
at the ph undary of th elatin 0 il# qui d of

i nner cap@ﬁﬁ%%‘lﬂf“f“\’%‘l‘u&ﬁ“ff’sm% lér%fclplmcn% e?’ gékr{‘gfgr %g%%g%’g% teg?eﬁc%egtlgbe [ 0078]
Especi al | ipdebniuemgtmas edcharealesmiicd o thecilaidbank pEPh2ersstedrhEX®BIAS f r ee car boxyl

and ami no, ;65 OURSmeASR 86l ck¥ict ARBEIEBE, YW R RA TYCOMA/ 0@ Inkdiige sal t, namel y
bot h nonofer ant no-aci ds_and _ short eptide chajns co os%g of two or three
O oer o

am no- aci Weredey Gudepubisbedhyitard apd Dgis srafos m no- aci ds such as
e.g., al phamandiQRRgapER RGedrats dsnddkhaonpdbridesiutiablg gaceseanti no- aci ds of
the group. | ncl uding, ACSLYLCySL el NGy GLKELD BBk QAN LiiSoRe. | euci ne,

t hr eoni neP™ s BRFEFESET '%ljl titam ¢ acl d. "asparagin, gl utam ne, arginine,
cyst ei ne,anp haysydclakidas isuvh as gy stadier(eotn atdipstatodtard), swegh deHEv| @i ne, i sol euci ne,
ornit fi @] i Qb Lea@fpblarBehAAbC Qb dcRllyGroR fdndgenRtentiB ich asal ts.  An
especi al %%%%e?g%%%g%% acid i | ycCi ng. b y8107%1a %E} s_(s)tg&teg@agﬁi ments an
ester of %Wy?‘b’éa&i(ﬁfb?@bﬁﬁ%@?f?n%g‘b\é??w% 8¥°4eaBoxyl acl ds suitable for
t he descrshbes fRtROgddE@athegdbiiodpesfhio b, G4ctonB;dxomailiferydnatedi ds cont ai ni ng
one, two or three carbox Iif tngiid tscngsderical ly bound
to one-, PWE° ncfmtcﬁ%h?saﬁ%%rsg%escfiéi f%r@%??oo{onheterg&%&él i C Iggghol s,

br anched paridbnandptamuietcalygcechtabltdreraad PETPETYEPS FD&%P&”%%’% t he
exception of esters of higher fatty acids d gl ycer ol jch are commonly
used in@%a%é‘&ﬁ%boﬁﬂe?t’Qéagé‘la‘f‘fd?‘é‘?’?gdfﬁ’(féﬁj'ﬁ%ﬁ’gg‘n%ﬁ Jr?glr”h\réﬁ;g?ﬁue of carboxyl
aci d noi ghir@felios hdibe Bgedntlind/pr bidrhirentiahveiptentond frathebeombipatiansi due with 4 -
10 carbon atoms (C4 - COor its salt and this carboxyl acid originally

cont ai ne@®075]. In s@necabbinsdts, hORBAY cqmposife, of gheahd PAF FPRICRPRBXET™ gr oups and

cane frogy tNRyWr QW Rnid aciifdiety, RASRE & dBliRlHeA A BRBZA tincdhib glash UMar i ¢ aci d,

malic acid, naleic acid, acetjc .acjd, .ci t-J.i (ﬁ]aci d, ascarhic
composition of the shell or capsule fill or lubticant oil used in e manufacture and/ot

cotnbinations of these parts of gelatin capsule further contain from 0.01 to 10% of weight of an
ester of carboxylic acid, refetred to dry matter of the shell, Ze. weight of capsule fill

[0076] Preferably, the gelatin composition of the shell of gelaﬁn capsule contains from 0.2 to
5% of amino-acid moiety, referred to dry matter. At the same time, the gelatin composition of

the shell or capsule fill ot lubsicant oil used in the manufacture and/or combinations of these
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acid, ethylenediam ntetraacetic acid, lactic acid, sorbic acid, tartaric
acid, adipic acid,succinic acid and glucosic acid .Especially suitable are
t he residues of succinic, fumaric, acetic, citric, malic and tartaric acid.
Esters of carboxyl adds or their salts are soluble in the conposition of a
gel atin capsuf geldfip bapsufeiffrthgseodtains frop @Oip ShETeeBTo! £95 °f P 8bosi ti on) or
water (if I&é&&%&m?&%@ﬂ&ﬂ&&fgﬁoh@ sheali|resp@ti@ysi ti on) or lubricant (if
used as a part of  lubricant). Salts of the relevant carboxyl adds include
the sal ts @7 akigabi vigingst el tepndre talsci6f meshioiin theingesiors behere S8dhi a. 17

[ 0081] The appl.ication set,.f . Lad L Y refnBledb e taLGSI pdups) Capsul es
whose fil |mﬁ‘§'§aé ??énpcérﬁgtraé%)%dénrg%%nggﬂgrﬂe%ﬂfsi ns anqiF con[?glig?up\éat er miscible
li qui ds s uephcidipase rapoyerpbiograaidehrde midigpghcn "é"h?(r?g“i’i’b‘h@“ %baéﬁ?ciansur face active
a%ent s (sygf glg}{)a@sgﬁ)ﬁj}lymed_ll)’g}l&gte@b&%@b&adlme:\@attﬁrto eriable kdbpdetagent ? are I
characterized by their abili 0 rate . - of capsul es
and the f idsiolterch eanep tfbr‘?é’mgﬁxéﬁ“é@ry%fg% P ug%‘gaé&ﬁ%e%lgg#g%e%g?gg erized by

t hei r abiJidabntepswiabii-kRcH-heittikd-forpgleebipeliderposed of |ipophilic, water

non-m sci bl e agents, to contain or retain a_certain arlamcci)f the water
penet r at i [§78] iBypeoially coragpanlted afe spfinogeigsyhich cRatin PO fEsG CHPPRE 7 B Anot her aspect
of the ingtgmsiegpgd L Btiesy ilns@bip, 86k alt dneppshihesnasadeseid beld above in

whi ch the®fi'll ‘contains an active, phar nmacayti,cal g Q&mggﬁt@@gm The

phar nmacol &gft@aqﬂﬁvhét&%ﬁo%"%ﬁ%&ﬁ or e A0 O TRy e chosen from anmong
cycli ¢ undesapepiincess sigast.-axdphe sodomegphinorreido Tbyipesa FHgPlare 198 anpunt s of

t heir conbinations and/ I QN Se-RiopkAEOF:G e AGBAL, ShredMat,h 1 Nhi bi tors of
cyt ochronﬁmcgﬂ%e%%ugﬁcgggéécggfg}glﬁggtrg%%ﬂaﬁfyg gns'!tﬂ’i. i qtics, .cal cium channel

bl ockat or sspariif agid.aloemid acidi 2pRer2gigretATing KT FEHnRP PR FEZoTTE™and triazolic
ant i mycot j,;GSine, MiinS Wedine, i)akin® coliag, gahihybeaoiciatidandgentigc walnerifeirt he

conbi nations of the first name .%Eoueo with inductors of cytochrone P450
such as amls A8sPerdy e T EHARTHES and rifanpicine or their conbinations

whi | e the{O&?f; esorrnrg Qx}nlq%eegts la)!l Sder gtj c%gox@ﬁdtuags%&dt @Jc@!stls:sg_ﬁ&t:b?‘oxﬂﬁdds he _ _
phar maceut'| y active agents. The descri beg I]= st |sm}nknl usté%tlve only
and i s notuitibletfetaldsctiordimictiof 25 s rEFE AEC ot RO IR EHE Fob%3]

Fur t her N0y, @y e B0y BB ENQRoURS RaEdiralis ystdtiedlipb@sd tooneagpotdnds whose fil
contai ns tocophergl  acetate and./or tac | ndi@r d-al pha
t ocopher GrOTFEIAE: ‘écri’égﬁfr%yﬁlfc sc?Jhggﬁbrr\aél?n eﬂ8 TP%%SCﬁgzg%tﬁ]h%Lg%a?erg% car boxy|
group andc,wgseithgid ateptionsifedtdrs afbighea fats acls yrd slyeerel shichpis GoBRPY “S“{ 0084]
Accor di ng to &E%Pgsecr grgpect, the invention contenplates gelatin capsul es
which are “stabilized by the descri bed nethod. [0085] The invention rel ates
to gel at ic}ébgéjaﬁﬁ%aﬁ%&&éﬁ@é&@a&&qﬁh&mﬁbﬁweseﬂﬂaz&ccrrdii:gad thesteatibnioay bevhi ch t he
agent induci.ng c¢cross-ljnking,.n e.gelatin . i d is an
active ﬁﬁ?iﬁdhea“é@dt'iiﬁéﬁxg"inﬁbo?%ﬁ ‘ér_?%‘y%?tgsp t%&ﬁtﬁxﬁ%};{o}r}é%@?ﬁ%ﬁgﬁ%}ﬂor t heir

combi nat i10884bqafle OO ptoyps prefubln2 cakeps atovrs 2pfheae pw|the 51208 of HER char act er of
self emu laselntcs) 0Lf Qsdtiegz%ﬂtagh, rﬁﬁm}é@tagé, mAtcSGH, BlaRicl&ig Uéegéqcﬁy&ﬂﬂc @8d, asCorbic ,

pol yet hyl neglf ycol's and ‘non-1onogeni ¢ surface acdt,'d\fe agent s . (surfactants),
or | ower agd, ebiienediamintetraacetic acid, lactic acid, sorbic acid, tartanic acid, adipic acd, succinicact |

and gluconic acid. ‘Especially suitable are the residues of succinic, fumaric, acetic, citric, mali;

and tartaric acid. Esters of carboxyl acids or their salts ate soluble in the composition of 2
gelatin capsule fill (if used as a component of the fill composition) or water (if used as'a
component of the shell composition) or lubricant (if used as 2 part of lubricant). Salts of the

relevant carboxyl acids include the salts of alkaline metals, metals of q]kz]ine soil and ammonia.
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Furthernore, it relates to such capsules in which pharmaceutical excipient
is a pharmaceutically acceptable m xture of nono-, di- and triglycerides,
pharmaceutically acceptable m xtures of esters of fatty acids and

pol ygl ycerol s phar maceuti c a aechari de,
di sacchar i[R§8] 'éﬁl%@%@“&%‘tﬁﬁh%fﬂﬂﬁf’e%l‘ ?ﬁé%g?gi;“ c?%suﬁ elalrhﬁmgg?%? g&gnd/ or

tenzi des el cxﬁxﬂsuﬁs gid,contﬁihé(vfmhﬂ’r el liquid spdt hogyHolttbdencaigelt 29 men-or

ani mal . oi s, th Ivcene urfactin o€ SkLBIs MBhe whir WRGE6]gedhfe gel atin shel |
of gel ati A°"REEHS %F%eaauccogr%%: e tsﬁlﬁg ‘llleﬁver?t i on contrgﬁﬁ{lang ami ng- aci d

noi ety. H@kmtemépsth@e@ﬂla’(é@@mtenﬁo the ¥ aq A AaRstERARd HCRaAe &R no- aci d
moi ety in JLRs,0eha %&n& arénﬁi&m% bf e SapSuHie: Balls solégdomatiedofest er of

carboxylic acid in |l of the capsul e and o elatin shell
of the capawhES Frer R “Fsﬁ‘f”lﬁ“%‘:f%% % ??B?a’iné’é’iclgl(’)‘r? C‘éréagl tagggtgég%i&tpﬁlg%ﬁgnuf acturing

process Ofnid I v@pstia Bl afteits en@psulafiero al | of these three corrponents at the sane
tinme. Preferably the elatln shel |l of the capsul ontains 0.1 - 10% of
vei ght  of [088% dmotheriaghertof By en rlales e taIubrlcant
used in tUxﬁm}ﬁBE‘E&f Rehil & a@évegﬁd&ﬁdé&ﬁ&l ﬁg&ﬁaat Ehe PhddrbacolodiOB dutivewmoghit of  an

ester of carboxyl acid o sal t iments, the gelatin
shel | of P%e‘i?ﬁ’ﬁg‘iﬁ‘fi%y@ocﬁ??sé? %mf)m%gq[cg% élca%\gnd%ﬁt 52?&122%1 no-aci d and the

gelatin s bﬁhﬁaaﬁég«ﬁlarpsmk enduints|of teir doulbmf@ai’rﬂﬂdﬁ’sé‘?jnb‘%“?%é hefReFatt ure of

capsul es 0 39500y BT G h&%m@dbloe&t@rmu&fch&aﬂboxyl acid or its
salt. [0O0 nbl'%ors oé\%tt zcine ) aé’\% ¥

nt age of el atin, capsules ared according to the
di scl osedblnethraclucerotiipids, ?%ﬂkﬁ? ﬁ’e’“ d@ iRt eQr upture test by

means of m%@@gac@mgaﬁ@&ause mf: cdumenolnk of th\cﬁramdmww@a WUSP“%’( e.g.
according to US icle for cI 0S i Al 080 ggkat i n capsul es))

di ssol utlﬁfrfytf’@é‘imefpélg‘osﬁgwéﬁuﬁmc p“éetstS‘B% a(u?g%%at met hod <711> page 1941)
and/ or t he@mbisishi widk thecbsye mesipnailistalio telaiss to(a&@@b?fdbﬁ'@‘%cﬁcé&?r 3) remains
stabl e during, &.herag %&hﬁ’éﬂ&%@uﬁ&ﬁm drliyta¥d i§ hotGhtendedltd @ims terdatnts@tuk nvent i on
further réfates to the capsul es described above in which the rupture tine
in the ruipreaies- t est I’EITB.I ns in a range +/-20% preferably +/- 0% after
4-weeks o el 2 40 b1 Go APl Farale foRbpAbVe huni dity
with resp@%g? {g'b‘%gﬁg’r rlbnlv?la esEpt Igites |mné val ue before the start of the

st abi | i t yacsdteichyd /oran@hbhrwoltswwtquoaﬁ@ﬁ’éﬂtwwlP‘é%"fhylc?fr e S according to
Usk 24 Sl A7 oRAB8 A9 Ok B i B BRNFdIE af mizo-sc@nge +/ - 20%
preferabl@-pgﬁ 10‘Vafetr?ar 4- vveeé;sbaof storage at tenperature of 40 +/-2C and 75
% rel ati vigosghaérolin Yo bbby aERERBChvehiontchgeraplitgigriatin cefisdlesothiftiasn val ue before

t he start of. ﬂ’fﬁ %{ée ests; and/or that the disintegration tine neasured
in disi ntsfé‘ B £8 ot capsul es according to PhEur 3 remains in a range

1 -20% iéeﬁﬂ%gguoéreLQe{qcageta@rcaﬁsqu%aﬁaemgama& d&cﬁﬁ@hﬁaﬁqdn:e 40 +/-2C and

75% rel ativ , | respect . to al_dissol ution val ue
bef ore th@l@t}‘a%ﬁﬂ@?dm‘%gﬂﬁ %‘%5 }‘R?gegh"egléfglrsrén Time it is expected

that the h&hidc@dcal Ygleies oﬂf)haﬁﬂi:ﬂlﬁ@l @tigiera notheipardiveticas grefetpldy toskE end of the
stabilit y tlSCS Coh Sy B IR Fet climra Xf selp&&Mncg&Mgﬁls QEtegﬁgﬂJﬂqﬁleﬁuaﬁ’as the same

nmet hod. P )
-eg, polyethyleneglycols and non-ionogenic sutface active agents (surfactants), or lower alcohols.

Furthermore, it relates to such capsules in which pharmaceutical excipient is a pharmaceutically
‘acceptable mixture of mono-, di- and triglycerides, pharmaceutically acceptable mixtures of esters
of fatty acids and polyglycérols (n =1 - 10), pharmaceutically acceptable monosacchm:ide '
disaccharide, oligosaccharide, polysaccharide or their mixture and/or tenzides suchas e, § R
mixtures of polyethoxylated vegetable ot ammal oils, polyethyleneglycols and lecithins.
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[ 0089] The details of one or nore enbodi nents of the invention are set
forth in the acconpanying description above. Although any nethods and
materials simlar or equivalent to those described herein can be used in
the practice or testing of the present invention, the preferred nethods
and nat er i @s§ ﬁfe@dmm;a%gdlahb&ﬂsuleachﬁdmgteaieuﬁvexss,onoda#a'eucatlsminem‘dd advant ages of
19the|nvent| V\A|| arept . fr am the cl ai ns.
In the sp&d¥h 2%? (ﬁ“ elenﬁ go COP&%% %p&dsﬁq%tﬁ?g}(:ggor ms i ncl ude
plural r efsbdleﬁtbscagme@séa @h@lmeéwbeéﬂhewq igto ‘ltflﬂéPé‘ﬂ’%%aPﬁ{eﬁé‘f\ﬂi 88 Unl ess

defined Otf)eLMSRall oR e c&ﬁ@%ﬂﬁ@hto@ﬁ@ubﬁ@dﬁ@ﬂBgcfxdxﬁcdt«ﬂﬁdg'ﬁmbkﬁﬂiﬂmbgI‘ ein have the

sane neani ng as. commonly understood rdi nar il the art to
whi ch thi §’f°°?sﬁ?fé1i‘ft‘?f2fﬁl“oé’1‘6‘ﬁ of thege th %{’E’ﬁ?ﬂsentéﬁdﬁ) fi c%lltP fe(%eﬁ%)iytt:h?ed inthis

speci fi catiion sl&ﬂﬁfﬂhﬂ&x@fu&@fc{m&&dO by10°/(rcéfve1glgm>6@nm®ca1np11mnd poodel Ti | e
fol | owf ng EXAMLRS: 18Rt RLERANLET AR LG L AOMBERI ik USLdat 6 L he pr e
e

erne - enbSuiRent s i nvent | on EXAVPLES shoul d in no way be

construedmmwﬁﬁtope of the invention, as defined by the

appended cl ai ns. Exanpl e Test of cl os (€S With
f or mal dehy#] alﬂm“teleﬁ‘l"i““[lm%fg# iﬁ‘lelll?fsélfe Céﬁsg% | cac Q%%ﬁtkgepr esentative
enbodi MentsSin@hcid e thegul@intsheddr @pqnlsﬁllexslubnp@emdedhwufe@m phsesulbrer ei n (see

speci fics desc o Tabl e 1 repdhisal sds\Wit h formal dehyde (knmown to
pr onot e c?é‘ss Pﬁk:ar{ Wmgm?a(‘:norte Bageo%;tl me. tsFor this purpose, 36,5 %

for mal dehyggy IﬁQld&Mt&@oN@ﬁuﬂ s@@st;@éﬂ»uw&eor&h@mftheldwd&fed fnlslﬂodmyhsulmes to reach
0.3 % final concentratlon in the capsul

oval - 20
obl ong capgtied@e mgsusedin e rupmrelest bypores g%‘ﬁ uona 526 i nhoI e
creat ed byecérligs tojSeCt (e@mcm@teUMQuMmé@pmnmm U@@Pﬁ‘leF) sol ution of
the same (\}\lésgln&%g%s}flo nelaé%ca%s?iP&?ﬁJSﬁZl t%ﬁlké <71'9‘£t e 19511) %ﬁi‘]b&ﬁb reiuﬁgf vi dual

capsul es I“Bcet er no under Cfor é’g ours to
pr onot e cmwmupmkitlﬁvgwr#&tef’hﬁ‘h@ I?‘P’é‘ﬁtsﬁ”r@ﬁf’u%&g‘eéiﬁﬂﬁ?tﬁ Ly spghsul es wer e
placed i nhQ (& GARYEREdR ﬁ@lhetdaﬁéeé 3 a@meaaapaibaa fsvandhitntlerpsteandar d

di ssolution test conditions. K time, and
t he appea‘i‘”é\frl’éé‘eEPIP“’é‘3 tﬁﬁf‘i"i‘aﬁf’é‘aé‘f’g 'U %]Ldu E1 F%%%%%gfeﬁeﬁgéﬁ%% ults are

given in &k&p&&bﬂeefm+M€raedISH@rebm@umﬁltx Wéhteﬁmmfo Shovgirat HRter ef er ence to

capsule fill and.sh 23/ Wa} the SissoRBo Ctépé.hﬂ gost Ze€.
Experi mental’ vg’?elfoéen Wt eosahgtz%%r Por The i be of y §g};p05| tion were

pr epar ed sacdingdé HEP i‘bmer’eﬂﬂI??lB’ prgr B for Emiapy 30 % ff"an/t With code "G
for the t J?Sab‘l}f ﬂ@%ﬁ@m&ﬁdf&&agmemp&:&&abe@ﬂmfomlmg’oretwvﬂabl e F bel ow.
Experi ment variants with I ng

i nhi bi ti W%WM@F“W&P@ g’ﬁ?"?& "%8 Pt °’ﬁ6h 0 faﬁbﬁl&%\&%ez{ng{yg Exper i ment al
vari ant s thamht blsxﬁtegiﬁonIBmefx@tsuredmémmweuogftesmf@%ulthlﬂWR!de t ¥ip? t i on enhancer
were prepared. accord é??% ek 16 1@/&%&‘1—%&&9&%&]“%&&&@@9[2%9 fill

rel ease tiHe W theos rfupture ‘tine, it can be s that ip all
and 75% relative humidity, w1th respect to the otiginal dissolution value e ore the start

stability testing. At the same time itis cxpectcd that the initial values of parametets and

parameters after the end of the stability test are measured by the same gauge or determined by
the same method. |
[0089] The details of one or more ‘embodiments of. the invention ate set forth in the
' accompanying description above. Although any methods and materials similar or equivalent to -
those desctibed hetein can be used in the practice or testing of the present invention, the

prcfm:red methods and materials are now described. Other featutes, objects, and advantages of

19



sanpl es but the last one (row 6 containing both cross-Iinking inhibi
cross-linking inhibition enhancer) the fill release tine isgsubstantiglﬁgd
| onger than the shell rupture time. Only 20 in sanples with glycine (row 5
and 6), no pellicle was observed after 60 mn in di ssol utj on dia. 21 h N
u a-~ _b ~the mvcpmuﬁacv@btzapbﬁr@t fibrhythg degeriptigy ang from the qpimsIn. ﬁSPec“’Jﬁ’“B“ .~ u Can] r
E_OV,C Uo Othe 68%5% Fhinid, Hhe Qi%g&l& %ns]m&hdypﬂrz@r&r&tspdrﬂessodle dbntext cleply 04 4 ~CA u
Ki N N u digiatpq ot U@S@C@fﬁéé’ﬂﬁ“@eﬁuﬁ%‘@ e sgangh, ‘e’?‘sq‘sed%eémh@ 77 oW24)
“O‘% VN | PtZe %bne&ndéhlﬁg chmh«lozmr Mderstodd bygore af Iordiﬂnryeﬁlﬂﬂ)lqoﬂ% ate-which Jis v~ W N M \fp
[All patents an<!l_| pt(;Hhcnugns c1tgd & tﬂ:s é{)emﬁc’!&u&xl até:ﬁccgomﬂ’-(ﬂ’y z O

mvenﬂon bclongs

reference.

Examples

[0090] The following EXAMPLES are presented in ozder to more fully illustrate the preferred
embodiments of the invention. These EXAMPLES should in no way be construed as limiting
the scope of the invention, as defined by the appended claims.

Example 1

Rupture Test of Cyclospotine Capsules with formaldebyde addition

[0091] To illustrate the efficacy of representative embodiments of the invention capsules
prepared as described herein (see specifics described in Table 1) were treated with formaldehyde
(known to promote cross-linking) and scored over time. For this purpose, 36,5 % formaldehyde
solution was injected into the fill of the capsules to reach 0.3 % final concentration in the capsule
£ill (capsules 5 oval - 2 pl, 20 oblong capsules — 8.5 ul of 36.5% formaldehyde solution). The
pinhole created by the injection needle was covered with melted gelatin solution of the same
composition as capsule itself. After injection, individual capsules were placed into a thermobox
ander 40 °C for 15-16 houts to ptomote cross-linking. After the treatment was completed,
capsules were placed into a conventional dissolution apparatus and under standard dissolution
test conditions. Shell ruptute time, fill release time, and the appearance of 2 pellicle after 60 min
were evaluated. Results are given in the Table 1, where the code of treatment shows the
reference to capsule fill and shell compbsition_s as well as the capsule size. Experimental variants
with code “0” for the type of gel composition wete prepared according to Table B below.
Experimental vatdants with code “G” for the type of gel composition were prepared according
to Table F below. Experimental variants with code “0” for the type of cross-linking inhibition
enhancer were prepared according to Table A below. Experimental variants with code “T” for

the type of cross lmkmg inhibition enhancer were prepared according to- Table C below.

[0092] When compating fill release time with shell rupture time, it can be seen that in all
samples but the last one (row 6 containing both cross-linking inhibitot and cross-linking
* inhibition enhancer) the fill release time is substantially longer than the shell rupture time. Only
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conponents and under accelerated stability conditions: Placebo w thout
ester of carboxylic acid [0093] A pharmaceutical conposition according to

the Table A was encapsulfatgd [ntoja soft [ gelwatli n capsyl e. The gelatin
conposi tion was as descrfi baed | n Tabl e‘g%va dg €hyg digd npt contain glycine
and neither the gel, norf the [ikl |andgror| the I bbriskan| contained ester of
car boxylic id. Resultjs are|givesn igih : gblggg - 4. After 8 weeks
under stand%rtd accel er atjed st pbgl i—7§y gGhdat# gﬁ&@@) eld4), a pellicle was
c 2 e .14 /.
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110 dycer@l 85 %15481 Getl 2&;0;@ 0 ;~§orl§jvggl HqL«g?%)@? 3625402 4.0 10.0
Purified water, USR24 38228 HJB@:DEE@.OUE(L;J e leE
R 8% SV 15 Es sl |salsfs
g EE Z Z @z 8 zs:zz;__azz Z 2
g 3 csdl s B i migES g [P 6
$ 2ab gerisg 2825509858838
_'5 38"?6 S SO (O A - - e - e
B ogﬁm n o0 x5 “ - )
R ICER Sl g |« A = il
= i O
@ '3"3_ o
fooREE el ol e
'g sfo?.%:? ...a.. “ o 8 :2 n w
(1) o AR - D
§ . 'g o~ © r~
“ "E @ | a N x = © ~
v °© 5 "
E © hodil P o o [ b » o
B, |F P
gog &d [ F]-fela]l®w |-~
p‘: "g géﬁm o L o NE}
2 ases |ib[=lele] = [~]- E
AEE-LER R IR N RN N N
—Q v O ) s 0 wn B
2 i - =g
Py E e <+ ~ = o © e~ 5:,
= U on
8 e <] 2| « [~]~° 3
g. “© W 7o) g:ﬂ
g v <+ — ~ < q 5
< ) : l"6 8 o = wy b= 8 - '8
g Py =] = -t < — o
s g "e | EEIE|E|(8| B |55 4%
o8 2% o5 g
'é._ g gg’ : < jafl < Q <] e 42
g g Tzl 3]| 5 |88 3
S § &4 s 181518 ¢ |5|%
- A - S - T - g | 2| g g3
3 3 A EJE|EE |F|E e
‘HooRB
. -~ o~ o) ~t wn o

S22



Total 100.0 250.0 23 u,~a, atuu CCOA b vuhuvyvyvy
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.-~ '+ ry gelatn qafsulp(Yhe gyt cpmppsition was as dcscng/ed in Table B and thus did not contain
glycine and neither the gel, nor the fill and nor the lubricant contained ester of carboxylic acid.

Results are given in the Tables 2 — 4. After 8 weeks uader standard accelerated stability

conditions (Table 4), a pellicle was observed (ruptute test).

Table A. : Pharmaceutical composition for soft gelatin capsule fill without cross-linking
inhibition enhancer

Matetial Int. Code Content Weight per batch (kg)
(% w/w)
Dehydrated ethanol 38 021 00 14.7 9.261
Polyoxyl-40-hydrogenated 37 87402 30.4 19.165
castor oil '

Polyglyceryl-10-oleate 37 87302 20.6 13.003
Polyglyceryl-3-oleate 37 87202 344 21.685
Total ' 100 63.114

Table B.: Gel composition for soft gelatin capsule shell without cross-linking inhibitor

. (without glycine)
Material Code Content Weight per batch (kg)

(% w/w) .

Gelatin 3802200 4.0 110

Glycerol 85 % 1481104 20.0 - 500

Sorbitol sol. 70% 3625402 4.0 10.0

Purified water, USP 24 3822800 32.0 80.0

Total 100.0 250.0
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pronoted by pl acebo corrponents and—éﬁﬁdé?—accel erated stability conditions:
Pl acebo with &psshnlingpreted byplacepo _ HEHREUACH 200 SER¢ A2 har maceut i cal

conposition accord Plags ] o a soft gelatin
capsul e, el atin co 0si ti.0 C rd tot B (supra) did
not cont a"‘ﬂ‘&&i#\ ceﬁﬂcalcﬁm? ’bacf émnmgl ﬁlglfl?gwgseflﬁ uh?cflg@ogios?&t he | ubricant
cont ai ned m*a@ssai)#uien‘lvhenghq gehtinompeiion endrdingerthe(lable B (v d'éapb@%tfﬂfll c acid,

tocopher ol crBs %ﬁg@r)hnbn@%d gé.ltﬁcrftﬂe gL_l tQ)E gle l&%&%nt&‘ea@ogﬁxﬂ%mgbiﬁ&ﬂ i n t _he

Tables 2 - 4 (supra). After weeks in accel er ted stabilTity conditions
(Tabl e 4), en&%@l@ﬂﬂtﬁéﬂﬁﬁ@ﬁdﬁ%éﬁ@d@ gt LH“é IE Tabl e C.: Pharmaceuti cal

conpositio ft elatl s INEAS 0SS- I nhi bition
enhancer fa?%ﬁ ul(ézsro °nraﬁ %o Gz Anf et Wl g ?C&%éarl?edgéit)ﬁg (kg) (9% w)
Dehydr at edcoedltmaxﬂdlabls& ngdaﬁasbhs.ﬂe@(n@mc 0} yoxyl - 40- hydr ogenat ed 37 874 02

30.3 19.165 castor oil Polyglyceryl-10-oleate 37 873 02 20.6 13.003

Table C.: Pharmaceutical composition for soft gelatin capsule fill with cross-linking
inhibition enhancer - tocopherol

Material Code Content Weight pet batch (kg)
| (% /)
Dehydrated ethanol 38021 00 14.7 9.261
Polyoxyl-40-hydrogenated 3787402 . 303 19.165
castor oil
Polyglyceryl-10-oleate 37 873 02 20.6 13.003
Polyglyceryl-3-oleate 3787202 34.3 21.685
Tocopherol acetate 36 594 00 0.2 0.126
Total 100 63.24
Example 4

Cross-linking promoted by placebo components and under accelerated stability
conditions: Placebo with ester of carboxylic acid - ascorbyl palmitate

[0096] A pharmaceutical composition according to the Table D was encapsulated into a soft
gelatin capsule, where the gelatin composition did not contain glycine and neither the gel, nor the
lubricant contained ester of catboxylic acid, but the fill did.

[0097] Results are given in the Tables 2 — 4 (supra). After 8 weeks in accelerated stability
conditions (Table 4 (supra)), pellicle was observed (rupture test).

Table D. : Pharmaceutical composition for soft gelatin capsule fill with cross-linking
inhibition enhancer - with ascorbyl palmitate

Material Code Content . Weight per batch (kg)
| (% w/w)
Dehydrated ethanol 38 021 00 _ 14.7 : 0.735
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Pol ygl yceryl -3-ol eate 37 872 02 34.3 21.685 Tocopherol acetate 36 594 00
0.2 0.126 Total 100 63.24 Exanple 4ty Cross-linking pronoted by placebo
conponents and under accelerated stabili conditions: Placebo with ester of
carboxylic acid - ascorbyl palmtate [0096] A pharmaceutical conposition

accor di ng |t ordijaeyl-Fabldegdiateds| ersgapsitl ajed 3080 a jsoft g&ldati n cppsul e,
wher e t he |gel ati nag@iosi ti on did not ¢ontain glycine and neithef the gel,
not the Iubrf&@ry&e:ﬂ—m&a'tcned egtersmf carbamyliclacid, bot the fill did.

[ 0097] ResuTtg,o@érlyewg I N [Ng7§phpes| 2 - s43(supra). A 18T 8 wepks in
accel er at gd—stgh Y Unm | (lablte = §uprc)), peéédlcl & Wap observed
(rupture tM*‘Kl q&’m) % aqgg%icoé e &(9 Ypostt+ot—t soft—gkl atin

capsul e filfPtaly 1 h cross-1inki ng__inhibitiod%nhamncer - ?qlh asco byl
pahnitate Material Code Content Weight per batch (kg) (% ww Dehydrated
et hanol 38 021 00 14.7 0.735 27 PonoxyI 40- hydr ogenated 37 874 02 30.3

1.515 castor oil Polyglyceryl- 19' ear]e 37 873 02 20. 6 1.03
Pol ygl yceryl -3-aleate 37 872 02 34 cor byl £ 391 03

0.02 0001 T %eg %g‘l’ace?o cogponen‘f nd[“ilm‘iet aécele’f’a‘i‘ed 'stab?ﬂi?@ 6
m two cross-linkin thitioEiel a§|cer- £h Ste Y4 2C€ O

conponent s El‘er‘a‘f‘mﬁ%mmuons: Pracebo W th two

cross-1linking inhibition enhancérs= ascorbyl palmtate and tocopherol

acetate [0988] 4 hmb@gpmug;ceaucm%f@ﬁau;&&% t%m@ﬁwea& a&a&aaﬂwg to Table
E was encapuate into a sof atin c Iatln
conposi t i oRftagxs Yy Vhae tragsagn ?nﬂ’f’ﬁwﬁ‘é‘fw gﬂ °ﬁ‘é°n “ﬁ‘él t her the
gel, nor tdaenditibithepalior €6 ibadafietntfitddestas aﬁ‘canbamylhnny,lhuc&xaﬁllddld but the fill

did. [0099] Results are given in the Tables 2 - 4 (supra). After 8 weeks in
accel er at gepogt &bulmatcwwerx}@rhdﬁhl@ﬁs4((%@1#“48@50&1)@&9071&%4‘4@“@ e was observed
(rupture tceﬁéonsﬁaﬁéﬁ(gﬁu) Pengﬁ%m&ué&(&@hn&&sposmon for soft gelatin

c

capsule fil r oss |n

It

Table E. : Pharmaceutical composition for soft gelatin capsule fill with cross-linking
inhibition enhancers - with tocopherol acetate and ascorbyl palmitate

Material Code Content Weight per batch (kg)
(% w/w)
Dehydrated ethanol 3802100 14.7 0.735
Polyoxyl-40-hydrogenated 37 87402 30.3 1.515
castor oil
Polyglyceryl-10-oleate 3787302 20.6 1.03
Polyglyceryl-3-oleate 3787202 343 1.715
Tocopherol acetate 36 594 00 0.2 ' 0.01
Ascorbyl palmitate 1039103 0.02 0.001
Total 100 ' 5.001
Example 6

Cross-linking promoted by placebo components and under accelerated stability
conditions: Placebo without esters of carboxylic acid, glycine in gelatin

[00100] A pharmaceutical composition according to Table A was encapsulated into a soft
gelaﬂn capsule, whete the gelatin compoéiu'on according to Table F did contain glycine , but

neither the gel, not the lubricant, nor the fill contained esters of carboxylic acid.
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I nhi bition enhancers - with tocopherol acetate and ascorbyl palmtate

Mat eri al Code Content Wi ght per batch (kg) (%W W Dehydrated ethanol 38
021 00 14.7 0.735 Pol yoxyl -40- hydrogenated 37 874 02 30.3 1.515 castor

oi | Pol yglyceryl-10-ol eate 37 873 02 20.6 1.03 Polyglyceryl-3-oleate 37
872 02 34. pomij715 Keatophreoin thcEibhs 2— 36xED AMEOE Qs @a@im%wﬂw

pal mtate 10 gn]s §leQ g%g%eﬁgg'\vl%i)ékvc&%tée t@sngo o @11-Bel ok QTR - i nki ng

pr onot ed by p ents and under accel er stability conditions:
Pl acebo vvlWﬁGEItMégtl%PEIﬂé@‘%&%‘%%ﬁ‘?‘f“&”&f&ﬁé&’m’g‘f’”ﬁ&‘f‘ é‘ W“@‘é"l“é’itf‘ﬁl Yo100] A
phar maceut &l conposition according to Table A was encapsul ated into a
soft gelatin capsule, where the gelatin conposition according to Table F

did contain glycine, but neither the gel, not the |ubricant, nor the fil
cont ai ned EstleF.sGdEompasiion fdr paft MHZBPSPBG&@‘T]““R@W‘PE‘“&"@ tljﬁ%i?ﬂ in the

Tabl es 2 -glrifdupra). After 8 weeks in_acc nditi ons
(Tabl e 4 {slrprapaedpel |icle wasodbservedCdarenpt uf eWeiggpys batdodigvgr, t he
fill-relepse time was still llndPr 10 mr\a% i ; umafter 60
mn was spaller_than tpvard H ¢5 yee—Tab

conposi ti pPelfipr soft gel atiy céﬂ@ﬁxh hel L9 t h koross- ﬂf%@lnn i hibitor

(with tr|Glydicne Material Code 388200nt| WeildP? pe batcﬁlpfkm Gdl at i n
3802200 4?(;1&6&,1].&")0 G yci ne | 3802208 0,|452 19135 | G ycer-‘@lo 85 9% 1481104 19.9
50. 0 Sor bfg ghd§9pm¢0965b254 2 46834¢t0. 0 Puspfi ed water,100SP 24 3822800 31.9

80.0  Tolpl Q. eobdpn Sszbede’ 035 1 3161 NG |pr oot ey pl agebo
conponent 0' : 51145 W th ester
of carboxp4® acid, tocopheral acetatd _anflglyvdine i s galatin

Example 7

Cross-linking promoted by placebo components and under accelerated stability
conditions: Placebo with ester of carboxylic acid, tocopherol acetate, and glycine in

gelatin

[00102] A pharmaceutical composition according to Table C was encapsulated into a soft
gelatin capsule, where the gelatin composition according to Table F did contain glycine and the
fill contained ester of carboxylic acid, tocopherol acetate.

[00103] Results are given in Tables 2 — 4 (supra). After 8 weeks in accelerated stability _

conditions (Table 4 (sxpra)), pellicle was observed (rupmre test). However, the fill-release time

was still under 10 min and the gelatin residuum after 60 min was less than 1 mm and smaller

than in variants without ester of carboxylic acid.

Example 8

Cross-linking promoted by placebo components and under accelerated stability
conditions: Placebo with ester of carboxylic acid, glycine in gelatin

[00104] A pharmaceutical compbsition according to Table D was encapsulated into a soft
- gelatin capsule, where the gelatin composition according to Table F did contain glycine and the
fill contained esters of catboxylic acid, ascotbyl palmitate.
| [00105] Results are given in Tables 2 — 4 (supra). After 8 weeks in accelerated stability
| condiﬁous-(T able 4 (s4pra)), pellicle was observed (tupture test). However, the fill-release time
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[ 00102] A pharmaceutical conposition according to Table C was encapsul at ed
into a soft gelatin capsule, where the gelatin conposition according to
Table F did contain glycine and the fill contained ester of carboxylic
acid, tocopherol acetate. [00103] Results are given in Tables 2 - 4
(rupra). Afwaertlndgetlosin il thegeletirenesiduard after fbininivaysmalie thaf it verest Yl e 4
(rapra)), R@kihd cle was observed (rupture test). However, the. O-release
time was still under 10 min and the gelatin residuum after 60 min was | ess
than 1 mmand smaller than in variants wi thout. ester of carboxylic acid.
Exanple 8 ty Cross |inking pronoted by placebo conmponents and under

accel erated stabili conditions: Pl &eahpleith ester of carbox I ic acid,
gl yC| ne | n ge rass-Enli AL lu. E_é’-u’ug QIR ong ik '.\_IJ-L.. BicAC i:.’..ﬂ;- ‘- ’4 | ng to Tabl e
D was encapsul at egndifiens: Blagebpiwithiesters of carhoxlic acid, elygine.in gelain qe| at | n

conposi tion according to Tabl e F did contain gl ycr ne and the fill

cont ai ned S of ar box Gor almtate, Resul ts
are given ﬁﬁ(ﬁgbles ﬁ@% § A%V‘wr %QM&HEsWﬁf%ﬁﬁﬁhéiéﬁgdk%tablI|ty
condi ti onsgﬂ(lmabalpeﬂm\vl(mabﬁ)ﬂ COpvebdltloe haordigado Biblsdrdidagnieinglyeingaad thedil) |

However, tR&efkd Astef&lcﬁgﬁ?hc aaﬁ,qgco bl Werte ﬂd‘aLJorbHrfDQIﬁEtatg-o mn and the gelatin
reslduunrafter 60 mn was snal er than in variant wthout glycine. Exanple
9 Cross-1i [okmov;g pr eesntede @r)énm mrebnc@mpne&tsma@dl digiieredaaiiiy er at ed
stability sters. boxy chrne in
gel atin [Offfgg o aﬁﬁ)? ﬂﬁﬁ’h | ca otgf)errr'ﬁos B oentesatcc%vr'e&?rhgeﬁula ag d

encapsul ated strﬂnmdrréprseﬁ@d thgeﬂlﬂatireﬁd@alpsterlﬁémnvmﬂvmhe 1gefha{*4%qm%€‘6rrpos| t| on
acordi ng t @, tablkg Friftbd GQRE AL YS ne and the fill contained ester of
carboxylic acid, tocopherol acetate and ascorbyl palmtate. [00107] Results
are given in TabI es 2 - 4 (srpra). After 8 weeks in accelerated stability
conditions (Table 4 (supra)) peIELmhﬂ_mhs observed in rupture test.

However, t he Grodsilinking prg rplacel; : olerateg 52 gel atin

resi duum af u-“"-Smﬂue-e4'»a i legterpd phiccas 35} glycine ingelatiny vari ant s

w t hout ester of carboxylic acid. Exarrpl e 10 Cross I i nki ng pr onot ed by

pl acebo cdifpBhent sA abramiseittier comrosifien e Bep2srdpt vl acsties Pl Pl acebo

Wi th anot lgara18stey gaa‘uneaﬁ;kwxw h&zordiaj @ Tabld BG&mngfgryrdﬂewhsrpz@eAeatr n [00108] A
phar maceu %Jmscorrposr trdo rfe are nn 4 samp '%o rdr ng to Table G
On a lab EEIREE AACS RS os TER BECTI TG 0 "bee *cont ai ni ng gl yci ne
was prepaﬁdldcqucnifhlﬁrdls¢5|0f thsgqle@n@lncmrtJedneardir}qo@uhdnmfsh?s'a@bt@feheéﬁli n ribbon

vere cut Qéﬁ;po;itfogmisgehgx Fable T - After 20 hours treatment at room temperature, discs were
washed and placed into 50 ml of distilled watet, thermostated at 37°C and shaked to dissolve.
Samples were taken after 4, 8, 12 and 20 min and content of free, dissolved gelatin in the

* solution was measured by direct spectrophotometry at 275 nm.

[00109] Dissolving curves in Fig. 1 show that vatiant with TPGS (FT, blue dashed curve)
displays an improved dissolution characteristic after treatment with placebo solution containing
aldehydes as compared to the sample without TPGS (FO, red variant).

Table G.: Pharmaceutical composition for soft gelatin capsule fill in 4 variants
with/without cross-linking inhibition enhancer and with/without cross-linking promoter

Material Quality Standard Combosition % w/wl
Vatiant 00 ,Vatiant FO , Variant ' Vatiant

30



Subsequently, 6 discs of the gelatin filmwere i mersed into each one of
the variant of the fill conpositions |listed in Table G After 20 hours
treatment at roomtenperature, discs were washed and placed into 50 m of
distill ed water thermostated._at_ 37C aTd_;haknd to _dissolve Qan:g es were
t aken aftEIDé]aydx&edalozhﬁnd 2Gsrqayssmoogont entro of fisee, | dig®ol yetd-el ptin in

the soluti IQOJJZOW%O neasur e fg))s/%c?\?j&?ﬁ)g{o%pe% LPp 105(%59%)&@%%%75%({]‘? [ 00109]

Di ssol vi ng{¢ _y oge%astedcastﬁ'oﬁ SN hat “yari ant TP b e pdashed
curve) digprays—anm rnprovyed dissot utTym chargcterisfic af ter_treat nent

wi th place W?IYSIMQ#“ﬁTﬂeﬂﬁnnt §§/&Q{é737%9@w9 1yr-:1$%3 as 3411%3:1 gafi%_?’.g_Lh.&ga#pl e

Wi t hout TPEBIpREl 118CIMaY | @sudc:/sﬂimmoa 20.8hal mageut cad.64corrpﬂsd4ti on for
soft gel at 13) apsure T1T1 E’t%‘rlant 5 W thfwi thouf cf ssplinkin

i nhi bition ancer and wi t hFH oss- i pking prom') er| Neterfal

Qual i ty St Artar-d—Cofmosttirot l/U vw wh r-ant O—Vartant—FOVartant| Vari ant

30 Dehydr affednaieydholutigs/ ﬁx/ §18'912‘311991/300 1470 {1499H 14 70 14 78905

Pol yoxy| -4{$65%8geimry 23727402/ 0o Gmbda29 o d castor

oil Pol 1 pmepl-3- ol eate SS/ C 378720/ 0.034] 2B034. 18103:9 3 ﬂ&olg Pol 1

cerol -10- oreate ST QT 3787302700 20.64 20.64 20.64 20.64 TPGS Fl uka

Cheme -- - 1.0 1,0 GrbH Formal dehyde sol ution Fluka Cheme - 0.05 - 0.05

6. 0 Tot alrabldM.: GellddthpOsiddi¥osoft@Bath capaikd ehelHwith Gobs-lodinedshibitafwittor sof t

gelatin cEgisdiﬂee shell with cross-linking inhibitor (wwith alycine) Mterial
2

Code Cont ¢nt Wi ghtegpner bat dh ( @ode YN W) c(@eénati IRO220bAG.(§ 450. 0
d ycin 3802200 0.454 4.54 gfycerol 85 %,] 18/1“% 20.0 200.0 Sorjpitol soL
70% 3625402 4.0 40 0 Purifiled water nqu/ 800_30 546 30515 Total 100
1000. 0 Eyadmthe 11 CGel ati n dapsaley wilt h Cisd ospbrine #5809 he actli ve
I ngr edi entGlydn t he capsul e fi}l | ,3804b00H 0.454 4.54

Glycerol 85 % 1481104 20.0 . 200.0

Sorbitol sol. 70% 3625402 4.0 _ 40.0

Purified water, USP 24 3822800 30.546 305.5

Total : 100 1000.0

Example 11

Geldtin capsules with Cyclosporine as the active ingredient in the capsule fill, WITH

cross-linking inhibition enhancer in the fill and cross-linking inhibitor in the shell in
comparison to gelatin capsules with Cyclospotine as the active ingredient WITHOUT
with cross-linking inhibition enhancer in the fill and without cross-linking inhibitor in

the shell

[00110] Cyclospotine was used in this experiment to exemplify the benefits of the instant
invention for an active pharmaceutical ingredient/agent formulated in an ethanol-containing

formulation encapsulated into a soft gelatin capsule.

[00111] In paralle] samples Cyclosporine preparations were formulated with and without

representative inhibitors and the inhibitor-enhancers according to the invention.

(A) WITH cross-linking inhibition enhancer in the fill and cross-linking inhibitor in
the shell
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cross-linking inhibition enhancer in the fill and cross-1inking inhibitor
in the shell in conparison to gelatin capsules wth Cyclosporine as the
active ingredient WTHOUT wth cross-linking inhibition enhancer in the
fill and without cross-Ijinking inhibitor in he shell 1101 Cycl osporine
was used iBPUFi s eRFeriEEREPHE QBB HHE® Vélﬁ“eaf% ?Cg%g(tgs&ue i nstant -

i nvent i on chfinidnpl@iat, katahpiloamiciegbiophdrol arrtpteder t crappeifien f drefliifat ed in an

et hanol - cqntai ni;ng - f.or mulati a9 KREAPARLALRM: bidPstas@idagatdat i n capsul e.
[00111] | (r){g%%}raélfllc‘gﬂllpoggﬁpwéh% S%i/ﬁ(% ospj(;}ri ne gr epar at i ons wer e fornulated with
and wi t houtebility eqeifiererebielésvescinqtbbrtes Feptan s Hidtef HRPHTTBI< MR Cer s

accor di ng 3 £AecdaRY @) QRditidnd)pelMel Hei haSBschviet iage iesthAbérdingnthenhancer i n
the fril and cross |inking inhibitor iin_ the. shel Q1121 oAccor di ngly,
capsul es {PelepGRT carlidiens 9@3@“%*%&“&#@%“6’““? #ch *gelat !thﬁg%b(s)itrr‘%osi tion containing
gl yci ne, aadrig.he afd dolnpgoniig 2d.ng t ocopherol acetate (see the conposition of
the fill in Table |I and conposition of the shell in Table J). After 8
weeks under standard accelerated stability conditions, pellicles were not

observed (ruptur t). After. 9 nonths under n | ed, - room tenperature
(CRT) con )tIGE ,H 055~ o rnlibr enr}z ncer In the BﬂJJCEAI’Sé 1?%7115?) After 9

nont hs  upteirecthedalii ti ons, di ssolution testing showed a pattern simlar
to that observed at tine O (see Fig. 2d, and conpare to Fig. 2c). (B)

W THOUT cl8K4] | i nkGyAlgsppusisives anaBﬁﬂﬂécﬁFPa?\wﬁsF‘?Fﬂt%ﬂF’i‘ﬂth&‘ﬁéd’c“goss- En

i nhi bi tor Jufpolifte dhel tonlQldis] an@¥he DGR a6 cBSaineEer eNampglid aided into a soft

gel atin capsule, where the gelati 0] ifigon did.not {n glycine and
the fill QFPbfBtrcaFeit a8 °é1P°°o‘ff%%?ar bnz)q%?/’ﬁ:i%angé?%‘),ogu oocf(t)h%%ié’%% acetate (see
t he conposdbleiipn of the fill in Table K and conposition of the shell in
Table L). [00114] After 8 weeks under accelerated stabil.it dcondi tions,

pel | i cl esDiiéfle obgdtesfwrckypndas areeleratediabdiy copdifopuPLicde®Es °P%¥¥%8F 9 nont hs
UndeL CRTsoE;QFlQAPEeL i e R&). lAsed @ﬁomruedeebwfkmdians( pdqun:meee destefl. After 9 ;
nmonths, results o i ssol utign st. were, found to, be r actory an
much wor SEREE M€ SMBa ’éécs‘?té°{C§S§?lu°f°?5°rsﬁ“écfeaggﬁdﬁ%b%%ﬁgﬁg%%n IaLt?-i'fsee Fig. 2b
and conpahghtsersedeil ghenadparddye thafrogrsiaring gerditipns (er dig2bl2pdederpgre fhhi bi ti on as
neasur ed I3S0L UL -]inldﬁ%' ilib W e lred BEILHSRL pRMEI\WRER @dNpar i ng t he
results f%zg’ﬁm%ﬁﬁﬁ%ﬁi In l%%?%%r{% and i_ﬁﬁ_ilbi tor}S nhaﬁ{cgers accordi ng
to the i reehteivedivies correpeg bererls LEpPES f%%”é‘dﬁhg’ft?b,_ and .conpare
to Fig. 28ancdablotiidsto hPhREMBCRWbHSAM (CARPRSWITHDUT Gée Rttt andel ati n capsul e

fill 5 oval with cross- linking inhibition enhancer (tocopherol acetate)
.compare to Fig. 2d). _

Table L: Pharmaceutical composition for soft gelatin capsule fill 5 oval with cross-
linking inhibition enhancer (tocopherol acetate

Material Quali-quantitative composition
Function Composition | Composition
[% w/w]

[mg/capsule]

Cyclosporine Active 9.21 25.0

Ingredient
Dchydrated Alcohol | Solvent T 170 39.9
Polyoxyl 40 Emulsifier 27.14 73.7

'Hydrogenated Castor
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Mat eri al

[% WW [ ng/capsul €]

Qual i -quantitative corrposi't I on
Cycl osporine Active 9.21 25.0.

Function Conposition Conposition

I ngredi ent Dehydrat ed

Al cohol Solvent 14.70 39.9 Polyoxyl 40 Enulsifier 27.14 73.7 Hydrogenated
Castor 32 | __Polyglycergl (3) O-eateEmsi{ier—36-45 82.7 Pol ygl ycerol
(10) Enul sifier 18421 50, O eate Tacopherol [acetat g__( oss-1inking 0.09
0. 25 i nhi prély@yercbBhanaer Emotsiier 100. 0 32485 Tabl e82J. : Cel conposition for
soft gel at M £apsUL e SHET TelukEeLT 0SS- Tk Ng| I nhdglyi to (With 1 cine
Mat eri al cht?"d?'gyl:gfgn nt %orrpo& tion T %w /v] [mg/ capsul e]  95.3 Gelatin
Fi | m For mef—GeH+nrg—63-5+—Agent—HRur+fied—waf q%gl vent Added during
prepar ati oh E?CO@I%haFﬁa‘Fras,gf"iiﬂf g9one nmova Lﬂ’ processi ng. Final
filled cappules dried to gg‘igt"[ﬂre limt in shell of I ¢ss than 15% d yci ne
Prevents gelatin cross Q. 7 £ 1 i nki ng,—cros i i i nhi bitor d ycerol
85 % Pl asfreedizer; Diluent 29.9 44.(8 Soxhitol sa@¥Ls5 70% Pl asticizer 5.77
8.7
.:. s-linking inhibitor {(with
glycine)
Material Function Content Composition
[ % w/w] [mg/capsule]
Gelatin Film Former; Gelling €3.5 95.3
Agent )
Purified water Solvent Added during preparation of Gelatin
mass, with some removal during
processing. Final filled capsules dried
to moisture limit in shell of less than
: [ 15%
| Glycine Prevents gelatin cross 0.72 11
linking; cross-linking
inhibitor
Glycetol 85 %, Plasticizer; Diluent 29.9 44.8
Sorbitol sol. 70% Plasticizer 5.71 8.7
Ferric Oxide, yellow | Colorant 0.10 0.2
Titanium Dioxide Colorant 0.72 11
Total 100.71 - 151.2 mg
" Calculated on the dried basis

Table K. : Pharmaceutical composition for soft gelatin capsule fill without cross-linking

inhibition enhancer (without tocopherol acetate)

Material Quali-quantitative composition
Function Composition | Composition
[Y w/w]
[mg/capsule]
Cyclospotine Active 9.21 - 25.0
Ingredient
Dehydrated Alcohol | Solvent 14.70 399
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Ferric Oxide, yellow Colorant 0.10 0.2 Titanium D oxide Colorant 0.72 Li
Total 100.71' 151.2 ng Calculated on the dried basis Table K

Phar maceuti cal conposition for soft gelatin capsule fill wthout
cross-linking inhibition enhancer-(wthout—tpeopherolyacetate) Materi al
Qual i - quanf i t afelyeyt®posi Emghifierunct i dAConppsi tPdn Cynposition [% WW
[ my/ capsul pHydogetatsd§6#tPhe Active 9.21 25.0 | ngredienf Dehydrated Al cohol
Sol vent 14} 70 39.9! 33 Po|yoxyl 40 [Emulsifier{ 27 14 73]7 Hydrogenat ed
Castor O || pdR@lyr@bysediede (Bhukifieat § Emib43d fier 3®245 82.7 Pol ygl ycerol

(10) Emul srhm. 1090 CLgare [Tot gk 499 91 2443 Table L @ Cel
conposi tion for&da é) I a.ﬁ?lﬁ (szlapsul e shell wifthout croﬁs-l I nki ng inhibitor
! or" SRl J | L |
(wi thout PE—tineNaterialFunretiontContent—Canposttton] [ % wW w
| ati

[ ng/ capsul [@otal 95. 3 Ge n Film Forlmer 9@l 1iing 833 MNgent Purified water
Sol vent Added during preparation of Gelatin mass, wth some renoval during
processing. Final filled capsules dried to noisture limt in shell of |ess

than 15% d ycerol 85 % Plasticizer; Diluent 29.9 44.8 _Sorbjtol sol. 70%
Pl asti ci zeFzbl L77Gd composition for soft gelatin capsule shell without cross-linking inhibitor (without

glycine)
Material Function Content Composition
[ % w/w] [mg/capsule]
Gelatin Film Formet; Gelling €3.5 95.3
Agent )

Purified watet Solvent Added during preparation of Gelatin
mass, with some removal dudng
processing. Final filled capsules dried
to moisture limit in shell of less than

. 15%

Glycetol 85 %, Plasticizer; Diluent 29.9 4.8

Sorbitol sol. 70% Plasticizet 5.77 8.7

Fertic Oxide, yellow | Colorant 0.10 0.2

Titanium Dioxide Colorant 0.72 11

Total 99.99* 151.2 mg

1. Calculated on the dried basis
[00115] While the claimed invention has been described in detail and with reference to

specific embodiments thereof, it will be apparent to one of ordinary skill in the art that vadous
changes and modifications can be made to the claimed invention without departing from the
spitit and scope thereof. Thus, for example those skilled in the art will recognize, ot be able to
ascertain, using rio more than routine experimentation, numerous equivalents to the specific
substances and procedures descrbed herein. Such equivalents are considered to be within the

scope of this invention, and are covered by the following claims. |

[00116] The foregoing description has been presented only for the purposes of illustration
and is not intended to limit the invention to the precise form disclosed, but by the claims

appended hcréto.
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Ferric Oxide, yellow Colorant 0.10 0.2 Titanium Di oxide Colorant 0.72 1.1
Total 99.99, 151.2 ng 1. Calculated on the dried basis [00115] Wile the
claimed invention has been described in detail and with reference to
speci fic enbodi nments thereof, it will be apparent to one of ordinary skill
in the art that various changes and nodifications can be nade to the

cl ai med i nWasiti§ daimediit hout departing fromthe spirit and scope thereof.
Thus, for exanple those skilled in the art will recognize, or be able to
ascertain, using no nore than routine experinentation, nunmerous equivalents
to the specific substances and procedures described herein. Such

equi val ent re considered. i Ll - adidthSetd Mdn@n, and
e cover o, B B B P e B has
been presented only for the purposes of illustration and is not intended
tolimt the invention to the precise formdisclosed, but by the clains
appended her et @he hidVipdulelo$ cleihndl Whdeid Se cross-lifkigpahiabiton ekagersk £ conmprising a
fill and a gelatin shell containing an am no-acid noiety cross |inking

i nhi bi t or ,““RWREFEISS e capsul e further conprises a cross-Ilinking inhibitor
enhancer. 2. T . at | l,e of .cl al . i n,t s-1 1 nking

i nhi bitor %nhaﬁgeeg?ﬁ 'ans&gsglc%ggg;g@#éma%%mé%?g\?@%%ﬁ ﬁeégggﬁét%?"ﬁ’ %‘gpsul e of
claim1, whesstpgpfadsaicpstringcelvsing.dyptophanyiysing leydnen thrasging, aepartic peid, glntamis

consi st i NQciAfasAtsh plutHileClfiBine, Gfsimb, Phenyhlbdill GIRBAL histidhl AGne, ARl Ne,

t hr eoni ne,, ﬁspar i.c.acid, qlut am_gqﬂacl d, aspa\rﬂgq%il % gl ut am ne,” argi ni ne,
cyst ei ne, BKERA AP e Rsrmipqhenroicagd ang ricofings 4 onfbainsplls- ~ 51 ani ne, i sol euci ne,
or ni t hi ne, p- ane peddiie napsile ofaahgl osnd chinsat th 13] ehegthtthe amind-do@ moigyaik tpisentt in KA

gel ati n capstdlléin apfamaynyof@rido B, eddepratesably 2te5%, basgden éiy mattdne am no- aci d noi ety
is present. in_said.  shell .in an anou f 0.1 to 10% and preferably 2 to
5% basedtsbn FS/25IraT FRyHe q:%?"y'f’ﬁ%c’fég'?"zi?itt%gggeﬁ%m‘%a?ﬁsg& 'Wﬁégof clains 1to
4, wher ei §"eAEr Eindesheliontte il i nhi bitor enhancer is in the shell or the
fill. 6. A net 200' hof fpot entiati n% the action of a cross-|inking inhibitor
in a gel afin sA&IOHerPaentighine fejaRiop gl pcasylinkiBHighiriter in g 9eiaie skl g of cont acti ng
t he gel at P¢atig Frpsyle gofatising dietstep aconthting thingelatin ehvel! thiticpntains tiredmhibitor mih & f ect i ve
anmount of reduddhy @fstivieiatbuinnef aicrobd-bkibginhiodwamneesr.. 7. The net hod of cl aim 6,
wherein the cross-1inking inhibitor enhancer is a carboxylic acid ester.
8. The gel atin_ capsu of a one of clains. 1 to 5, wherein the

cross-1 i (r?ki ngnrihﬁﬁ'lg%?‘{og?la'mgn%ﬁeé"et?e ‘i'%ss'g'é‘ln%‘f“g'ﬁr fParethecaentivaionsi sti ng of

t ocopher &f®acet at e, tocopherol succinate, and

8. The gelatin capsule of any one of claims 1 to 5, wherein the cross-linking inhibitor
enhancer is selected from the group consisting of tocophero! acetate, tocopherol succinate, and
d-alpha tocopheryl polyethylene glycol succinate (TPGS).
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d- al pha tocopheryl polyethyl ene glycol succinate (TPGS). 35 9. The gelatin
capsule of claim1l, which is nade via a manufacturing process using a

| ubri cant containing the enhancer. 10. The gelatin capsule of any one of
claims 1 to 4, 8 and 9, wherein said fill further conprises at |east one
active pharmaceutical agent 11. The gelatin capsule of claim10, wherein
said active pharnaceutical agent is a taxane. 12 The gelatin capsul e of

claim 10 ncasal d (fa i Ve rgq‘alg maéeutl C%n fag N rocngrdsrlses an inhibitor
of cytodﬁaﬁ n;;gl eW it R TEAPETLF &0 PG HY IPhE ¥&ims 1 to 4, and
to erern oa anlno aC|d noi ety cross Ilnklng i nhi bitor conprises

egC|ne d afls LAl itihRerd: 8 to 13,
101 4me iﬂ&% & FgbsrGafls ABY, ef&?d P lunGiesHR fift bR

mherelrléaﬂp &esﬂﬂﬂé&ﬁ@§|a east ‘one phar maceuti cal |y
accept abl e excipient which is a mater-HISC|bIe I|qU|d a mxture of nono-,
di - and 1t1r gl gaarnlésme&cmnxwwe@fn sSRLefe pﬂémlfaeé&.xauagérf#% AhnRo! ygl ycerol s
(N = 10), nonosaccharid dlsaccharldes ol 1 gosaccharid

pol ysacqfiaﬁ'hgsgiatln%@gmﬁee&%faﬁi@% whérein shid e pRbdTAcS é'&l%ﬁ\ P ’s@% M 14,
mhereln,aahgr&@ygaﬂamégybl 1 quid conprises a polyethylene ycol, a

non-ionogeni ¢ surface active agent, a |ower alcohol, or a nlxture t her eof .
16. The 1gelrad hélatmapssdictor By Sl Bk 1 W SNAI8No $@l»«meﬁe$1rg%ldda%ﬁn&mr Ise a
m xt ur e mdiety rossyBkiR@ kiibddreemygetiadiee or animal oils, polyethylene glycols,
and lecithins. 17. The nethod of any one of clainms 6 and 7, wherein the
cr oss- | i1akiTRggdiatnicapduliof by @ik cRBBIRG 1 t&4, &toMB] viteYein i fil FivhenBIntpRigesOf Cl ai m
17, wheratleastbheptamareutailydadeeptatiiy excipiegt wrichnie a walB-miscible liquid, a mixture

of mono-, di- and triglycerides, a mixture of esters of fatty acids and polyglycerols (N = 1-

10), monosaccharides, disaccharides, oligosaccharides, polysaccharides, and tensides.

15. The gelatin capsule of claim 14, wherein said water-miscible liquid comprises a
polyethylene glycol, a non-ionogenic surface active agent, a lower alcohol, or a mixture
thereof.

16. The gelatin capsule of claim 14, wherein said tensides comprise a mixture of
polyethoxylated vegetable or animal oils, polyethylene glycols, and lecithins.

17. The method of any one of claims 6 and 7, wherein the cross-linking inhibitor is an amino
acid moiety.

18. The method of claim 17, wherein the amino acid moiety is glycine.
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