5 Decenber 2006 REDUCTI ON OF GELATI N CROSS- LI NKI NG Bp\DiecRatp 2066 THE

| NVENTION Field of the Invention [0001] The invention relates to
conpositions and nmethods for reducing cross-linking in the gelatin shel

of gelatin capsules by incorporation of free amno add into the capsul e
shell and by inclusion of an es Let of carboxylic add either into the
capsule filling, and/or into-the capsule shell and/or into the lubrication
agent, or in conbinations thereof. Described are soft gelatin capsules
characterized by inproved stability as conpared with gelatin capsules that
do not contain am no i ENCERPIRSYE IQRENG ester in the
filling, shell or in tﬁ%hﬂUE?FE§§F§?%h%%§?t o$'|n %Eﬁblnatlons t her eof .
Summary of the Related Art [0002] Gelatin capsules, comonly used as a
pharmaceuti cal dosage formor as food supplenents, consist of a gelatin
shel | surroupdidk&EOERDOTE e Wriidge conposition being delivered.

CGel atin capsules and nmethods of making the sane are well known and

descri bed i nuddngn@enen@n pharmacol ogical literature. Gel capsul es may be
hard (filled with solid or sem-solid fill) formed by two halves joined to
create a shelgoogaps ke jnvattiofreaf to pinpdsitecs ai trdathadd forgududinperos dinfiing ih thgui d
fill) fornmed i Lin. s ; o rred to
as gel capsuﬁgy S“§P§§#§HQ§“§ ?%%%m%gﬁg%é ool %%?ﬁﬁgﬁkﬁgh&?5§03]

Sof t - gel at i n ichgsubias earref mﬂm:lﬂ!ee@d Bperiintp derinage éﬂurg wpdi o inge-thg capai - | i qui d
fill between shehmpd/gﬁh@ttmu&mog Soen€bdif) 85tV SHis BEQBE ITRMONE & Od0RBEERN OF by
continuous formation (i , .rotary-die process%- Durlnggs%% |manufactur|ng

process, bot ﬁafﬁ‘é?séflirﬁt"@lé‘fd by ippreyed PF%R%‘%Y tEoRRtd PR Ricelingps 887% abl e
lubricant i n cefd@imih@aaMOild sedl bhd/cafibokyliK hdilpst:On BRGlling 8he ar hshedubrit-giogach
other. Suitable |ubricant agent s commonly used in the art include m neral
oils (e.g., 6%?%Pf?ﬁm8??§mnsjﬁ° etic oils (e.g., silicone oil) or

veget abl e oi lsg (& 9 dc RAGQIMEL ©i | and corn oil). [0004] Liquid or

sem -liquid fills Tor soft-gelatin gel capsules are divided into two basic
groups accor ¢icog t o ddisih kap¥ilsCdoBidohty ysemstarphmta&xm(as@&ge fdefvasndoodi Mer son,
Capsul es, Soft, In Enc Cl%§$d|€HOf Ph&nnace Technolqg% VoL 2,
Swabr i ck and“@@&?ﬁﬁsfﬁﬁgg FEET BEKKBT 8 * NEW OF%I P TBREET " 9%9- 284,
1990; and Laclhivesad, Ganid cBisedctzhE@cthdds biguidtgrhahme Phaelimoyy ai@dnledbedirea and
Febi ger, Phi ltl% g%ne?al E}?ahgzllcgéglai htl‘rﬁut% I—:‘r rc§g;sulgsrngal}%e L8 (éﬁ&fiﬁi@lggﬂpdrgmxtﬂsl)ﬂds

capsules (e.g veget aromati c ol l aromati1 ¢ and al i phatic
hydr ocar bons ﬁﬂ) fetvhed b Fyrdrebesdpipedrie creasy wplbcapselgﬁéﬁgoﬂ Hilebii81 iagd gt #myh
nol ecul ar or %ﬂa £ll) 36ndS by « WRRLEAS shell. BaplerD:JIRGABIAL 20610 -5 ga opeligy oup are

2ﬁ?;ggrg:|c f%nmﬁﬂkgpﬁg£€mmmgbggﬁmquyethyIeneglycols and non-ionogenic

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

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

[0004] Liquid or semi-liquid fills for soft-gelatin gel capsules are divided into two basic
groups according to their miscibility with water (see, Hom and Jimetson, Capistes, Soft, In:
Encyclopedia of Pharmacentical 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 first group are hydrophobic fills
capsules (e.g., vegetable and aromatic oils, aromatic and aliphatic hydrocarbons,

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



active material --surfactants). [0005] After encapsul RiDe@embler Bodophobi c
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 drying process, until equilibriumwth the surroundi ngs
is achieved. Conversely, hydrophilic fills are able to absorb a certain
anount of water, which can enter the fill after encapsul ation. The

r esor pt i oacopd goesse hgirapbitiefil icfpfils .4, pbpethsidaegyeott addnsn-Rageaiqbiirfatidir i um
-achleveq@ggnhﬁﬂgqggﬁb%gged-by-the-HLB—(hydrophiIic to |ipophilie bal ance)
val ue and absorption teresis curve for gelatin shells of concrete
conposi t i jgos| Yorxﬁterémca]g)snﬁtﬁm -of E}ﬁ@ﬂ' A& Ofls m@lﬁgeg@ggcl (128 lul&er lcflvgqg@écl A third

group of cggﬁoundiua&d conpositions, which are not suitab
i ncor por &1 GHF fre CSE5eH ""6%‘%E]i“@“lc?f&ll’lﬂﬂb%eso’ﬂ%étbéFhea‘i‘%ﬁﬂéhﬁ.lléf)ﬂjls sol uti ons,

| ow nol ecupsale dtmggﬁktdm@ﬁﬂocwtu&ﬂtwbﬂbh&ndiﬂe&ﬁﬁd&dl@és@s&ﬂlh&m&UbSt ances (e.g.,
nd esters Besi des

organi c . %h ket Qnes m nes

their pr ?(‘fm Bl gah & BEJE‘ 2o IF f‘ olir’sog’naccﬁpsu tooﬁ“@'ﬁtewf“ IR0 on- rel at ed
i npai r neﬂftﬁrc;ﬁcaph@ﬂgfel'ﬁtmaorg'@ln proseR nofe @fﬁeﬁﬁoc@mpﬁbnd@e@ahnﬁave _

deteri or %Em&gm%ftis%ﬁdn%ﬂed-ﬂylﬁ?e-&% ey h&QGJl#r ﬁX}%%al'aJce)thﬁé/ :m%ragso%n%?e”t I'n

trace ampunts, These conmpounds have been r onot l'atin

cross- | i ARFSHESErelor eqlava sheliyghaercest compessipn ek /. @ﬁ@mpéwﬂf%ééa@ across the
pol ypept igthgghai ns of gelatin) in the gelatin shell resulting in an

i nsol ubl e pol yner structure. Cross-linking may al so arise during storage
of gel at ilW0gapsut egdgioup m@ompcsnedsta@daommblemmjvaﬁch(mmduhdtﬂe)for structure of
gelatin, ; ol ubl & r. [0007] It
is also %%%Hu&rﬁnﬁ %tc?ﬂﬁ]ﬁ%@l&%% %at% anBQc?ue!)éé ﬁmﬁ% L’IWmo ?m% thapsul es is

pr onot ed *BYWaltigelib V‘é’éﬁl@toﬁaﬁc E}ﬁéﬁiﬂﬁﬁdﬁgmgﬁp@aﬂ@sﬂ@holt, kesorfes, laldehgflescapsul es and

can ari SQmidds inh@st&@UB&ﬂe%el%hﬂﬂe Qtflmtaibm% M&Hiﬁ%o@&ue@cf&@&u@nr ess
nol ecul ar (net-like) structure of

condi ti OnZ"s The fora%tl o% of such g

gel atin FEdHPEHn B egi PR PEYFACTBPRTGTT e SferipRinecpE o es

resul ti nghegalatén del ayreid iheelreasentaf tcacphﬂcruﬁﬂc%ﬁm &alpbyhdakdvt ¥@n Sdths fcances
cont ai ne a rs Aff ctl n ion st of Soft

Gel atin %a(%g) &J%E%&Q%%lﬁné(%%égt@%%ﬁo CREFTE %Pngn‘%je’i‘ﬁr(?sess 70008] The

enpl oy e Belvisptidgehansof sdxipy the gelaig sleaﬂt%ﬁ&thydeimwé@tpnbmmtru@rwel | known in

the pharRReeikid,Gal a8 1Se dukifly SRAE BRLEUE eagﬁhes %pﬂg h&al ] Igagmaﬁ@&tm{%e' atin
capsul es are especially suitable for oral admnistration o ophilic

active sﬁ%ﬁ%@éﬁa%méwosbﬁé‘é“b}%Pﬁ?‘ﬁﬁsqlqbkk‘i‘ﬂﬁ“of the gelatin occurs,
the gel a shel] ;. he sahess,soluple in, a ous medi um ecially in
an  aci dlt[dfol d waﬂtieg \f“u%atg%r[ﬁe cr os}skmlgl hET 216}?%&] eca%s“felépliﬁ’ing ﬁ?ggr ation of
t he gel aP?Cr?quﬁ‘éllﬂlcthﬂ empowdbio diep fdlve Fapsuite hadrgn adsemdhes:smismf iagimg &f t he i nner
content  @fe B CARGMLE:ASn SRR Wkl o@s&h§n§ﬁ:ﬁ§ﬂ?ﬂ xg@f%cmz% | ar

on

capsul e nqt exposed to |l gng time storage or stress I ons ch pr onot e
Cr oSS tin results in worsened disintegration profile of the capsules resulting in a delayed release of

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. Tn 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



i nking. [0009] Therefore, it is necessary when the §@eabinbet 2006/ e

contai ns a conponent which pronotes cross-linking in the gelatin shell to
prepare a formul ation which will not induce delayed disintegration 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 gelatin capsules are susceptible to cross-linking. Cross-Ilinking has
been densindirrgts@ddnd yxmsqairto lopg grad¢ dtanpe of sttelierodiigpoivbith mnmbte messand r el ease of
drug sub ce. The delay is attributed to only partial dissolution of the
gelatin shell (in case of soft gelatin capsules, the dissolved part is the

out er Iamm] of sm&leﬂo)c it srﬁeégﬂ?whé?lstl:l@%&ﬁ%capm%oﬂtmrcomb&%ﬁ{wh@;l the gelatin
shell fornms a thin f fm cal licle V\hlchrenalnsm%fgct and

envel opeQ"O“’L"FFéC’io??r]ﬂ@]f‘“%IﬂEﬁﬁéh‘a’f shellta P@aﬂﬁgtﬁoggﬂaﬁ?ﬁwgldé‘r’#ée&m#uéﬂ ¥ i bed by
Car st ens eﬁn@@mﬁhﬂﬁ’esacqq&d@sﬂamn of thefhndthakten: ofli{ 203uledABSing 3882 J: or Bottom
at aL, (J Ph%r;greSSSrdndmOG(Q) 1057 (1997)). [0011l] Considering relatively

smal | |ntaen5|f)§/ur% nM'xrng 1n dissolution apparatus, the rupture of gelatin

shel | cofjogjj Ni n@hL&@usr&halmradfl@somggmre&gu@swe39&13@9@%@éssvm{ and it is the
cause of high wvariabil _results of the dissolution test [0012] There

are presERtTYPRBREST ‘%S’mﬁ’é%%'@él@’ hedlengptnet s distpltipy frag 2pd grlasedidr essi ng t he
di ssol ut isen sqcmeta&ls et Rhy § @Mbu@@kﬁﬂy@a@amﬁw@sn oﬂthe@@umtem@d@sd Jicl ude (a)

dermnstraté ng t atul Ql& red. ssollutl on il es obt al ed from
cross- | i AESEEERTP 2 S§%|Ye§§“ﬁ“§ PEboFaT 6?@ %Bﬁ%ﬁedﬂsé%eﬁ MO 1izing in
Vi va bi obkgu it gfndie slaeh déros a diin fiincalled 8 pelitieshivthienkingtthe apt entedopeddenonst r at e
that act yal; Qév%mg'o?ﬁ:'ec X '%ﬂ!;éfké:t s<§E n&&:ﬁvc%%ﬁstcﬁm%f oﬁﬁgpﬁgu@t' vely

affected by th cross-l'1nkin m nation o ses of
cross- | i fkitigr- lﬁﬁaﬁﬁwg P9Ner ??ﬁ%fflﬂ pPhaphya iBe@r105TGd) i ons, whi ch

pr onot e cross- | | nki ng el imnation of substances V\/m ch pronote
the cr oiogﬁ I nklcﬁﬁ*‘“{eﬁ?%lém’l" ﬁtl??urﬁerﬁ’ttyo‘ffé‘l“%‘f‘%? d‘“(’]%fl‘i”) aPRYHPY PO RPEEe

cross-1i ﬂkgelagn dhﬂlhtdﬁtaMTgShe(pAlhéé B vwbh@etrbsitdelaef feedliavdit @dteiconre sfdhighoncur r ent

conbi nat | In Vivo Studies with Capsules Affected
wth Cros%nlf’ﬁmlrﬁsg ?)@13? %‘Sﬁoﬁgﬁgh the changes of bioavailability of a drug
during tpeighel fmérla;l@ pREBHARMRYR: mACROIRARLEM ﬁWhEe@ah&@ﬁd&ELﬁl ges in

di ssolution characteristics and/or are even indicated b em | n advance,

't 1 notieiie RpdEnalrehedt cagsules TSR & @idgse %ﬁlat
char act etitesdiideshdion ﬁnﬁﬁlesadanmyeﬂ &oﬂﬂeﬁﬁsslﬁ-ﬁéd geymi cfaﬁduteafs elibhoget eri oration of

bi oavai I ilit LGhat e At al. 1icRCLeota; 1186 (1984)
showed a lE‘)ypl créf %xarrp%e |wﬁ° ah 'f B “]Jlni orrre nﬂzyggel atin

cross- | i Adtamgrathi that pespal biglogical sfaiiahﬂlvmf teﬂ agebutareaabmg@vw dferitdigrtt ed in the 3 5
December C%Q%mé)%d (ﬁ}r@mﬁ)a§&lmlaause§lomrlas§ aﬁcl)}p H}gic's.l_hat gel atin

cross-1inking has greater inpact on the resu he in vitro dissolution
test rat FREAEPHaRRigIPromRete the cpslipking §h ¢ipipagis ph Wtﬂ&feaavh&}ﬂ QIR

cross-linking (cross-linking promotets), (iif) addition of cross-linking inhibitors (where the most

effective action is concurrent combination of these precautions).

In Vive Stadies with Capsules Affected with Cross-linki

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

necessarily indicate the deterioration of bioavailability.

[0014] Chafetz, of al, ]. Pharm. Sci. 75:1186 (1984) showed a typical example in which the
pellicle formed by gelatin cross-linking did not miptare 7# »7#m, but always disintegrated in the



been reported. (See e.g., Dey, et alL, Phann. Res. ) (95 He2@mtel 2006,
Digenis, et. aL, J Pharm Sci. 43(7):915 (1994), or Murthy, et alL, Pharm
Tech. 13(6):53 (1989)). Special inportance anong these studies belongs to
the work of Digenis, et al. [0015] Wiile it appears that gelatin
cross-linking has far nore greater inpact on the results of in vitro

di ssolution tests rather than on in vivo bioavaiability, it is still
prudent fpeteutsiskdnzeh. Sitgihr olfs@ratonsahavarpsho gelitnerosslppding hds teptargSPasf ot he gel atin
capsul es m&sﬁﬁofﬂlp}ﬂg}ﬁ %ss?l%@o%%esda{h%aggmlﬂ% # 0% bm%JJa@ﬁlg'@f $8& havand whi ch

therefore mnimze time or stress conltlons n the

di ssol ut ibert rgnogtd: |(@ee ot Raver 4ieesi Frs AUPLETREIITRIS iy hd: HeéPett al | y

i Mpor t aniz3 18 (1066 & Murh ARGE PERALRA 15ERBIdREY SF&d:bﬂJh@&tdn& ahhehedhe capsul es
are stressed W th enhanced terrper ture and ative humdity. The reason
is that FW@“’%‘%?BPF%%WOMB‘%?‘%%& stabl lity studies ate often used for
drug regi atl r pose that. 4 en required
as one of Ucotl BQ%P‘{ F mS%at “Ca ?r?lsé ma dféé%#fu&tﬁ%? %t%nthesrtﬁg Causes of
Cr 0ss- Ilrwkmngv figoléin t@rcsastherrthankmmg%vtdﬁoavﬁebﬂgﬁvtaqsrlﬁplé#ﬂwl“é@ﬁﬂ'ﬁ? be pronot ed

or accel gf.al,ethL¥e ﬂ@ﬂlﬁ.&mgs@‘fz@,@,géﬁmmul@rwmmmﬁk?z [0017]

Physi cal conditions ronote or _accelerate cro i nki ng include: (a)

the contstlifiashdpndrhigh @%@@M’@Hﬁ%ﬁ?ﬁ?é’f&ﬁﬂmﬁﬁfﬁ?&? N thy et aL, Pharm

Tech. 72 d(sao‘ll&%}moﬁiela)thegmhwpgﬂe(scrmxmgale ei{ﬁﬂﬂ@[ﬁﬁioﬁﬁrﬁm:as:a@@f ween 37 - 400
(Hakata et _al ., Che Bul | . 149 94 dehydrati on
as a resufctde%‘feaﬁtgglfty?t?dgeﬁ rren LB % ?b%m&f]ﬁ?%%}ag’&( aLCngl( 1): 85
(1992)) relftdy spdigd 1bé redhpyis Ayt thResudth oiéatcce&tated Sﬂhﬂétr pndigs pehupbterr yeedipr (1995) ), or
(e) UV ragd UelsBllion Qg&é% mmﬁm%so%&mﬂe@@sc&&nmh&ha@&l@byfawﬂbﬂﬁﬁm litate or
force crosg-16n ncl'ude anong others glucose, al dehydes

(gl utar aI%‘VWﬁ ¥ nmal dehyde, gl yceral dehyde), peroxides

(hydr oge eroxl de_ € OXI de - but adi ene di epoxi de), benzene, sulfonic
acid, or =g X egehgreripking oy o) salts react with gelatin also and
t hus by | exat i t oIk kel I'ts,

Zi rconi uﬁ]&ﬁgl umq%ogﬁfﬂgé}ﬂmgg? &Qﬂgsyrlrj r| gﬂgg%ggee%t@nmy?g?s?ﬁt entionally
used i n pholdegy ehéreicd wmlivgresy f or hardenl ng of gelatin gels. A great deal
of |nforrrat|on about this subject is co?tal ned.in b“@‘ﬁ ngeark R C. and
Courts, AOUI"Thd hﬁ‘FéJrﬁOE%iW“R@éf&}tf?r@‘i“f’tﬁ onecelesly gespikineRRRE @ftence and

Tech noI ogymmflauﬁe bdidvired t(aﬁplam)m:é\mﬁh\mmdy ahdthAx@h Wb T-ACAH8SRH)c(bPr ess,

(1977); f | ... ' hQh<on the
Physi cal gh?clﬂetgm f"“%‘f‘é‘efm een%; g@éﬁﬁ%m%g%%gg %\I%g’}r FSSM:T 'Q%gi tion,
(ed.) H I(19I9@J éﬂﬂdfé:llzdra@abwlﬁ?w@df lkﬁyttsﬂh@%%hlﬂ 0@%&6}”&? Ja &k Bgr aphi ¢

Bi nders '(@92‘;?{{@)%&@1%9% atécﬁerﬁ?epﬁ;&b%y%@@99£)P94{9)]U&Qaei§&nl i nking of the
gelatin in gelatin capsu% es is inhibite reduced by chemi cal

subst ancqmw}\/\hl cr]:hchdmlsuﬂamamn@ sofi-hes fcliranbifeaci-aslifilgodudesmdngsi ne) ,

car boxyl i ghers ucose (a.ﬁileﬁyﬁ!:s%glutaraldehyde, formaldehyde, glyceraldehyde), peroxides
(hydrogenperoxide), epoxides (1,3-butadiene diepoxide), benzene, sulfonic acid, or guanidine

hydrochlotide. Metal salts react with gelatin also and thus by complexation with the carboxylate
groups {chromium salts, zirconium, aluminium). Cross-linking reaction of gelatin is intentionally
uvsed in photographic industry for hardening of gelatin gels. A great deal of information about
this subject is contained in books (Clark, R.C. and Courts, 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. ¢f al,, “The effects of Chemical Modification on the Physical Properties of
Gelatin™ in Photograpbic Binders, 2 Edition, (ed.) H-Trie e o/, Published by the Research Group of
Photographic Bindets in Japan (1990)).



aci d), sem carbazi de, hydroxyl am ne hydrochl ori de, pi gEDagéiber RRO6dI ne,
pent anehtyl ene imne , glycerine, or p-am nobenzoic acid. [00201 It is
known that gelatin cross-linking in gelatin capsules can be reduced or
avoided if the 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
sui tabl e maski ng agents or by enpl oynent of conpetitive agents contai ning
an abundapeypf fces. lﬁxmhglaf R c@lafdsip gel_{t{a@aﬂv]:lesAs inlgpreé seadwatd hyehamiski ng agent
of ten USEdb Sncesquck](itlth 1%(: %dﬁacnlt‘l%ng oggjzcsaﬂl%goahﬁ lgs?r[g cllxyhcgél&%aﬁc of this

organi c acid ena reaction o group with an
accessi bl wid), agpigachazidy, bﬂwmwwmalwm@ﬁﬁpwd@ﬁ p@ﬁ@w@@iea% ¥feand,

concur r enfide¥il RYl.dERBensdieldsc Prevention of access of the cross- i nki ng
agent. The process where the gelatin is nodified by coval ent binding of

i ts nol ecubes WI til @u&&ﬂqwg@m@%&s hxﬁungai ﬁh&u@m @abe Qﬂuc(:csmmmiudzfau on). A

di sadvanttﬁg hi s rogjg res ) the act tﬂ%}d cte elatin gels
pr epar ed ?ﬂ’ﬁ’ B’imlolgé f Hat moec |n areg aracterized by high

per neat i dnranaldnmosglcdawﬂdnegonaw\am snm[bpmpimgag@tsfooby apbapsuloat i on  of
fillings which.co 0%@5‘9%‘&%@‘0 dﬁ&%ﬂ%&&ﬁn&%&éﬁ or other volatile or

mgratablelngre ents s thi's, succina ed gelatins are still
susceﬁtl bbeif o CA%&SLM&AQQ Blt%gggls@ﬁ%uk&ﬁc RAYSH e (BUGH casoxmgt al s?l ts
are the cross Free nmononeric amn cidis often
used as agfﬁ‘ﬁ’ﬁﬁé fg&‘% %&éﬁf’t %ﬂgg‘rﬂi Ff‘ﬁi{%f‘““@'f"‘%’fyﬁ%m'&ﬁ“ﬁlaglaﬁ%smbahose free
am no gr oampnccgﬂmplebneslewdehﬂmd&ezsﬁ ﬂialgaatamm@ozgmmspr@endmmnc poteetded ar chain
of the gelatin duri I fient | N1 uence of
G yci ne o‘lnf% esSss CB% ng %E%BP%OC%%E“% fgi/dnef ect g?&gl ;nél ne on

cross- | i rikadig of &s prplpculef w@quﬂﬁpwma(su%@wg Bt dsagdrBesxy|  gr oups

are concusdygnt %a&rr@s%ﬁmom REBict thR 'Ehe z@gmgu@ ref QTR a%&h@ﬂ@uéh&@&] (Drug.
Dev. Industrial Pharnmacy, 1998) |t appears that %H%‘FF%‘: events

cross- | i nePAyAT FepGerred PRl eﬂ%ﬁﬁ%?ﬂﬁaﬁ%éwé‘dlﬁ%ﬁeémP%Eﬂﬁﬁ|fﬁteﬁ gel atin
capsul es <(ﬂﬁmaghbalfmc$1heﬁia@bcsﬁbyﬁfopms gledol cbrl’d:\iﬁfl*icﬂhlﬁ&)ot m@ayhbif:lﬁ%tdd@m@ur rently

used in Mﬁselél&clmg (%Ja sg'reas' s%sg:spttb tc;egre s-, ! t}%n com}dz?{ OQI gtsl s used as a
sol vent con i"on Of" aroun b 1S US revent| on of
cross-|i nﬂklphmg m@@h@e@@nﬁeﬂs h@@%ﬁ@hﬁﬁ maceut i cal Accept ance of dycine
Usage in the Shell of Soft Gelatin Capsul es Practical_ Feasibility [0025]
There ar %8 | i nfearpemets wriog 3¢ iy st gred g1 ARPRLIOPHLEHRUPREPSs menti oned i n
the |ist gl’}fcmcadljydahéaﬂ{cse L hikinb Rdp hynﬂem retachkdtiesitogpeipaadhdr ug

Adm ni st ratl on m&FPtb% | nag tive | ncgire i.ent _Im%_lﬂ %ﬁ“( HG fromyear 1996.

However , rocm especfg |ca SRS TP Vabret e powders, food products

or bevera,g,gﬁencggpc;ﬁzghgg,y\tggs_gd!@&ort| ng data can be obt ai ned:

[0023] The inhibitory effect of glycine on cross-linking is more intensive when free and

accessible carboxyl groups are concurrently present. See, for example, Adesunloye and Stach
(Dmg. Dev. Industrial Pharmacy, 1998).

{00243 It appears that glycine prevents cross-linking in both alcohol and non alcoholic
formulations for gelatin capsules {unpublished observations of inventors). Glycine is currently
used in phatmaceutical preparations, where dimethyl isosorbide is used as a solvent. A glycine

concentration of around (0.5% is used for prevention of cross-linking.
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organic
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citric acid: wever, this approach has so far been used only in
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ed by reacti OmlitaBes Decenber 2006 with &#Heegni6-3heid anhydr
B Okdl pabletg ispgiedige Gombyreleang, insoagdded as a fKé@nmwﬁwﬁﬂﬁkud into t
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[0026]
preferably of 0.2 to 5%, related to a fresh gelatin gel. The glycine concentrations presented

The patent literature discloses glycine contents between 0.1 to 25.0%, most

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
myg per 1 capsule (size 20 oblongs).

[6027}

moieties) can be forther intensified (potentiated) by the concurtent use of a substance with a free

Tt is also known, that the effect of competition agents (free amino acid containing

carboxyl group, generally an organic acid. Fot organic acids, the monometic lower carboxyl acid
is often used, as for example citric acid. However, this approach has so far been used only in
hatd gelatin capsules, containing powdered ot semi-solid dry 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 ate soluble in

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

[0028]

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

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



drawback cones fromthe fact that the product fornmed 5aPegembeul006f t he
reaction of gelatin wth succinic add anhydride has not been recogni zed as
an acceptabl e auxiliary pharmaceutical conmpound (excipients). [0030] The
second drawback is caused by the high perneability of gelatin gels prepared
from succinated gelatin. This feature nmakes them unsuitabl e tot

encapsul ation of hilings containing ethanol, propylene glycol or other

vol at i | ewith sunditge il abiiyerideo o ey, giREk at lpsdhe Patdadps 2 reagilo-"SHEE? al
precautigl@?dL&,qﬂySi ‘to suppression of gel solidification of gels of aninal
origin (gefatin gels) pronoted by reducing sugars was descri bed for the
first timesn tRewdleSto daRabv@nt didvanidged Bafe Ackbupaiied tisppiresh. Tesesti bes t he

utilization of varjiou ni um sal t anmonj. um sul f.at AR um
phosphat %?%Fﬁﬁf’ﬂ%‘%ﬁ%@‘é?%’f‘t erﬁ‘?%%ftutsﬁlﬂ%% orty é?fﬁlgﬁﬂ%ﬁ? C‘Sfrﬁﬁ?nl tr glt e and
anmoni unkdibiogidaniatigde haliit becp asegnivad astin peettett ardlitypbapdcgddaht i n gel s and
not to the ¢ ules containing fill, in which the water soluble reducing
sugars Weor%1 O%Fdﬁ(?:bﬂ p%tg)ét ed into the gel. Additionally described was the use

of the ageis (@RNRLLNMSBIck &)kl by dl G IbRY IR SFeRbiGea ppeedoss- | i nki ng of
the gel by action of these sugars. Final 1 ds di scl osed were

0 ) , g I the am no
not used™38 SEERPG AL 16 *T?P’B%’R?kﬁbmfrﬁB“SFi‘E‘%é?’fieﬂcéps(“@?%’s% “I'Mfki ng) of the
gel . [ 0032}ainkgsihaid, propERGEehl begthdr@olatilt drenigtgsloformppmroni um sal ts (ammoni um
sul fate, ammonium sulfite, ammoni um bi sul fate, anmoni um acetate and
amoni unBiydd Bafedie) , in connection with filled gelatin capsules with

deteriorated disintegration as a consequence of al de%pe reacti on, was
descri bel%ith Fr Skseip PEstusines leedips prvppiesionaf gl splidfig igh Pifsls e ot descri bed
as ConpOouES(elifin geld) pRintdkddibh gdbdhe; sGfhaSEs fdsdibbdigr thf B83Ble iIBU.Pat ent  No.
4,255,413 discl.o i pprovenent .of .the dissolution of. soft gelatin

capsul es?at?“hﬁékﬁ’@ﬁ§]tshggjf?’th“q‘é?ijﬁ?bﬁf %%“Tglmbdﬁb)?rﬁ%sa? uéa?:g{r)?lmmflaa’tkls on of poorly
sol ubl e actricviemsuhst ameesm pivegphsisr fracnantacetito wesrerivm cidpde] nvent i on

Mal Nt ai N§, F08. 580 ad i AREARLS AR AAHONA! 6cAT o ihcashanated salts, for

exanpl e cal ci um car bonate, amoni uni sodi um and potassium in the fill.
[0034] Paent oAssriselay soprnpRib In~horhayatysddils BEEng fgaB ¥ of ni coti nani de,
met hyl acgtapisie iadthd el dfiiasnadi @Ridht o e Dscoff thgafaatsidmogel saldpiever , as
used, the term stabi%i zation i ghtﬁi S _gase tLegerredFjﬁaﬁ he stabilization of
fresh gel8FTH "HEMNSERT F8%: R gepdRy petien ohiasse St UOP KEBT Tty into for s
(i.e., soiddgddsat wae capsdhesnpbeds forblodonshetaidada loysstlinkiog rbe essi ve agi ng
and degée@_dati on of fresh gelatin gel which occurs within a few hours after
its preparation. [0035] Japanese Patent Application JP 6321541 descri bes

the use @bsAM NQ sBGASodeBire NBLe dsé bfSnnlohit® salls uPintuhCultas, a@my@ine, | ysine
and as paguﬁtjug araﬁglgﬂimjl 8lj’su1£ag,eaxrlsxxlljcpn?u£11e ‘fcgtiatg gndo a]:nrniorr]J%SJ hlﬁlrt?rio:!d(iies ,){n c(:?:rnnecﬁon with

filled gelatin capsules with deteriorated disintegration as a consequence of 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 pootly soluble active substances
and surfactant, Howevet, this invention maintains the use of sutfactants and catbonated or

bicathanated salts, for example calcium carbonate, ammonium, sodivm and potassium, in the fill.

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

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



caranel containing soft gelatin. However, the benefits$ DkcéhiBesiROOG0ONEd
solution are described only for gelatin capsules containing caranel as a
part of the gelatin shell, nanely for such fills which nust be protected
fromlight (tocopherol, vitamns A vitamns D, nifedipine, indonethacine
witamins K [0036] The use of glycine in connection with gelatinis
further described in U S. Patent No. 5,405,616. However, the disclosure
rel ates twordbiicybry foped (.6 tofpgetcnl cipiubm),is firar qvadiaipyd liyw: prigydsiopling ind gel
matrices. de% 393%%%% gflﬁénh%d,;uhsotmgse&uﬂmfam Parfl RYHIRCOMPOSEd Of am no

acids (pept Hase for the secon IX is a polymer

?Omosgd)[ﬁf%]s?g@ipﬁnesé paly 3ppchak ylﬁ@lmﬂ:i d@eibyd(mé «Ts@ @f%ﬁ:i&%ld@for aai no aci ds
peptl e)_ or romacrylate or net acry pol yacr at e

pol ynet haﬁf?‘ﬁ?‘&f‘b?m%lfmgi}i%lyémgﬂﬁéfpaﬁjf a%‘?hﬁlﬂ’@ i’)“"a rsoydlity of exanpl e

gl yci ne. ca.t[aﬁﬁl&?r]tanﬂng’mftlgﬂdmf Blowt) H@\bededts 8Dthe mgeloadd stlut@psddegrisddabi [ i ty

under the j ces enhanced,te rature. hum dit al.dehydes, is
descri bed) @ggﬂ cf%fﬂes PORGE 5“%56(5% %o%eeg a‘rjrner}'ﬁﬁgagnd nfgf Ssllf:%h{jn t he

i ncor por a’thlcd;mue'fbeawtca@dﬂpm\hehicﬁpcqphmimi@n@fAaeterhitlﬁ Vedfefipgho t he gel atin gel
bef ore engapsmlll@Anindlfs Preferred additives are glutamc add, tryptophan
and nltrllotrlsnethylene phosphoni ¢ add. The clains further |nclude

ﬂ.mc‘imnl um opeir Ogemﬁa{cbﬂglﬁéu&uﬁaﬁdccﬁa{ﬂﬂfgalhd emﬁ:mrabdd;ﬁneammemadhmd.de and

ydr ogendi e te.an enphos an amoni um

t hi ocyang’f‘@gk& HOWTVI” Sdg Wiy tes&?dr%?iy‘ﬂf’mum? u‘g?o cy um and nagnesi um
sul fates faﬂrdpf@lhlgdrmadess Thebasq)@sﬂlaﬁdt debmatiixcis cmlmqt dtenmmd of whib@tcgls aspartic

aci d and ¢, asRaLAGNGs: th¥ifl 18, oMM ICN Ani.ALNE o4 8A, Citric add,
ascorbic a%l %?and est’ hyl enedlng%glnt et Eaggg{ﬁl C a(k:"lggd( A). The clains do not

i ncl ude d@PsfEtRtiddgRolsEessappsed phgguo aqdh@mde)wﬁﬁ%ﬁeﬂ%w paEetEgyEx anpl e t he

carrier QpolatIRne poghabiiya @g@:e&ﬁggﬁwememwwe fhixnple gRidhi tion (as for
exanpl e the carries of carboxyl group) is not used. It is also evident from
the exar{Béds t hatetanblor indpeovag sdii gratit epsubfstabiby wadembn inflomed o§ ubst ances i s

used, it Jbi5.alay aamnﬁmgg'o@%mehg% asha%;cabed@&eéﬂ%%t]@@ 61'261';09 e formilation

of the gelatin mxturé on Japanese Pat ent I'cation JP
01020078 Avethgr coeists eé%fcwmmm eiifaraécilﬁlve 1 pFteof pddiyed 1at10|ﬂw aclasagl es with

hydr ophi Ible@xefel&abﬁlau&ﬁ%%m?éeed Aa&he@he@nalﬂ&aalnq&omn%% 765 AS discl oses
t he prepar tion free e- drlgd%ﬁ ihar tEeut % forrruémﬁEl ons wWith

cycl osport Om\/ﬁﬂ%}iy . 8P a7 Cb“f“sgg h‘??l?fn‘i”%“m WEBFIEPEFEd into a
hydr ophi lah¢cag@hate, 'diheomh sulfr diefde ahéhifdepmethxigt, mainaminy phcephalnﬁhdf romU. S.
Patent 8, g RRASIRRL. 2000, 12008 3 bt 2L PLUIENGRIRGREY O ari no

aci ds (pept ynmer conpose sugars sacc ari e'jmor pol ymer
conposed 8¢ magse wtitegnd MP@@#@%PH&&@MWW fagys asprree dvilony | at e

(pol yacr)élspaiagﬂe Rebhey IFBLNAGEMIRE Bden, @fic RlaMRELHSHGALAOr Sinple anino acid, as

for exa yci ne. The pharnac |cai conposition_is filled into
tabl ets, n@ﬁlﬁ&ﬁ%@lgtﬁrﬁl‘cmﬁ écfel'l?l &[gz‘\g%lgfa claims do not nqcrl)ude glycine. Synerpism of cross-
linking inhibitor (as for example the carrier of amino- group) and substances amplifying this

inhibition (as for example the carrier of catboxyl group) is not used. Itis also evident from the
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 prepatation. of soft
gelatin capsules with hydrophilic fills.

[0G39] The Patent Application DD 295 765 A5 discloses the pteparation of freeze-dtied
pharmaceutical formulations with cyclosporin, where the dispersion of cyclosporin is

incorporated into a hydrophilic gel. The matrix here is formed sitnilatly to that from 1.8, Patent



after freeze-drying. The disclosure does not teach thgDRiepbeat2006 of

gel atin capsul es displaying inproved disintegration and dissol ution
characteristics as a result of an inhibition of the gelatin cross-Iinking.
-[0040] Utilisation of the syringe effect of a concurrent use of a cross-
linking inhibitor (as for exanple a carrier of am no group) and a conpound
anplifying this inhibition effect (as for exanple a carrier of a carboxy
group) wak. §406516, GapeoiyhectoinpoMhQAhingd 35&3pepldy 6i pogmaaempsedoas  an amni no
acid cross-linking iphibitor and citsic aci und for

anpl i fyi ARGt fﬁ"l( talhaid? ‘i“’rtpé’f yerT o ‘(ﬁﬂﬁ%ﬁﬁ?‘%‘sﬂ%%ﬁ%ﬂ R‘?ﬁ"&%ﬁﬁ% ntrary to U S.
Pat ent NouethBrAOs(polg6rylawheatenctirtylite, @dhplewesr esiegleaming-agigipttent of the
gelatin ni Hrsd@%kgﬁa%ﬁara@&%ﬂoaﬁ&hﬁﬁm]nm MR L AR268 peide SR | bes such a
use where bot K of these conmpounds are used as conmponents of the fornul ation
of the i afigfreerfyingf The dglpats deecappistrb dhe prsppralionypf eqlatin gapsdes P98 m t he

det ai | ed nd@set tighie@itioafind BiQoluiidh\e@Rideditict Na trestilhef ah BMBRLOBShegNsh der ed t heir
solution appljcable for hard gelatin capsules only which are filled with
solid fi ICTDFS' ¥n formof dry powder or granulate. [0041] In a sinilar

cont ext, . prel.ssue @grb!i >at j-on _Aau = 000/-02 q_-,g_kigg . riLbes a

met hod f-bfdrdm?he i%%%%/{léenent o%%@%ﬁ%%?%%%%%%‘gg%g% st clgg%fﬁag F?gr d gelatin
capsul es fiticknply agreigr of sl gropn) land ergepeyed pppliffieg this irhibiop sigers for  granul at e,
usi ng gl ¥EhRR aichidiRE. LoMHLBE) O 0t dlshded inhtd PR 335k, Bjtide @RbalIbn capsul es.
[0042] Thus,. to. date-&ﬁt}g%e arat_l on .(?f oft gel aﬁﬁéng’ﬁé sulﬂclals havi ng

si gni fi c&ARPTEP Fileresty EFPARMGET ot 1@ SUEpEhT & SRR 8y di spl aying a
si gni i catbibiyry Effger @lbiliod esaadet Conapnol S| RarchdSoe. 5Heef16.00nrsictderagd t echnical |y
difficult or j si bl rally in.t i the filling
sol uti ontwiassus% ag?giﬁoﬁe%g%%%gc?a%légmg%%%’%g c%ﬁ%?@%%ﬁ%@i%ﬁ)nwgfggs part of

hydr ophi Idgseribey sughar #si ghérg bothglthesp brintpoends erapsd achompprsets bf e (epHatat er, (for
exanpl e, .p@l ¥ed-ybengolyeols. dRdioRpettRaienicisitiastants:, and/or in the
case when the filling solution cont al ns cggigo ngs capabl e of mgration
into the "EHIP" H& BT ot ed it oluter gip ]ﬁ#ﬁ ad eflsiepProulr 8ol s (et hanol |
et hyl ene whigh y€ alted wixh epiyIfidings ig Foya ok Jry pariildd @prahwlatt. he case when the filling
sol ution contains conmpounds which facilitate or pronote mgration of
conpound4$diéli her It hemilangensest, USopre fshue pgidicatioh pumlive2(00/0R6BRA1 deehsad e into its

fill. Furdfel FPE imBERRfB a@boluish MSiEsR0-OLhgkkNavn MRl Qe f or the
prevention of gelatin cross-|inking could, be enpl oyed, as for exanple is

the met hodiddfingsdy de fasaef shovge: qwué@f, S19e87R8Y i dsfrekiredticdlicg 5 Decenber
2006 SUMMARY:elln chbiinleb. NVENTI ON [ 0043] The instant application overcones
many of the technical disadvantages of the «currently avail abl e approaches
based on WK fi Atesngslatetieatprdphetiaid editzcain geblat haing igdeaity mdiadg on t he

gel atin cansuhig mg@e\%ﬁglﬁ CRAHREE  RingS sl M OAARY. 4 dMIHRE pRE 8BS eCti ve

anount of noletie I ) ) _
been consideted technically difficult or impossible, especially in those instances whete the filling

solution is of type 2 {described above) and consists in some patt of hydtophilic or pattially
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
facilitate or promote migration of compounds other than water from the gelatin shell of the
capsule into its fill. Furthermore, probletns atise where no other known method for the
prevention of gelatin cross-linking could be employed, as for example is the method of

succination of the gelatin polymeric molecule.



prevent/reduce gel cross-1linking. These findings are &AMpHdeatidre2d0® bot h
hard and soft gelatin capsules containing hydrophilic and lipophilic
fillings, without concomtantly increasing gel perneability for m gratable
conponents. [0044] The inventors have identified suitable conpounds and
conbi nati on thereof which function as cross |inking inhibitors and cross

| i nki ng i nhibitor-enhancers resulting in gelatin capsules with inproved
stability as conpared to SEYMARY QREEEINVENIMMN G5 not contain such

noi eties. The inhibitors _and inhibi tor-eptgan eridgf the i r}\(heenti on have been
found to & ef {8 iFHY *ATEER P BT P Ff‘r%l“if CEREEFRERY "Sddi tion into

t he for matwechilaible tgpeoaciap Basbdonfthd findingg, that heteffedt stgebim ¢rbreilinkiigmedirepor at i on
into the faormnul ati on of | at. I r hejr - ition into
the formita icﬁﬁﬁ%’f *gél'a u?% Ogg%r’s}?ﬁ%g%g hief:lu% Ogn%ecﬁﬁﬁnﬁgﬁgﬁéﬁg%gwﬁﬁg f or nul ati on
of the capsul/eduiddel crosp-tinkirms Thiss@ndingesre frplisrbie totheth hapbanil s asktor s and

i nhi bitor_- . : | otnlMn@y hbeshosdul ati on for
gelatin é?%@%?g‘ﬁgﬁ@?f%ﬁ’ﬁg‘)ﬁ%%ﬁfﬁﬁ{%ﬂ?ﬁg“ ’(%llhgﬁcon o?y capsu?ée fill on one

si de and Prrreepilitf (o migiesphisoemPInglt i cation oil for gelatin ribbons on the

ot her si tlan provide. in.one_aspect

gel atin ?@ﬁul esﬁ%wwﬁi”ﬁ’&ﬁﬁnﬁkjﬁﬁngﬁ%aic ifaT B eI At TR shert 'eont al ni ng

am no- acifiehcirings srodsilinkingighibinind 4pil tross linkidpainlebifpr-tibenqyereseligesugdetal so i ncl udes
a cross-|_jnki ki bl 3 I pcTololl Snah odche invention,
the cr oss',:jil _ %S%hr’fg}ft’g"%ﬁitsgﬁtg?#%ﬁ‘ﬁ%ﬁdctgﬁg?és‘ga%@%r box;;ilg?lgtt aci d ester. [0046]
Anot her asjsiest The inhikigors spdanbititerenbisrest <tk ipfenfaatharsdeerfgraddobent i ati ng t he
action Ofeffazﬂv&{c)@ﬁy byl th&&irﬁtge (izoﬂal.h‘rlat.htta&ﬁﬁ(jnrintaﬂ@%rﬁ:ttﬂaﬁbﬂ&fﬂﬁie'ca};@lﬂe alligel ati ng
capsule with g ross-|inking i n?i bi t or e?ha%%ﬁr. I& .sorreterggi%di ment s
descri bed™HEP 8T freir FEFRYAITARD Hg FTRETP OReER SO PEREF P2 EE%Y 1 i ¢ add
esters. BRb G (dRGSGRINPT hONn ChpsdHhe DRAWNGS: ihO Gk Aprfilagorr ef e dyssula ir aphi cal
representatjqn bsor .qwer  ti (o] j j i.on of

repr esenthgll%‘“‘"ij %Seo b%%?%ﬁﬂ%?#%%ﬁ’g%%%%ﬁl n bl%g@;tﬂ%ée{g%l\?geﬁ%e n.éyz%b%ﬂggcri bed in
nor e det aith e foyeplaiondprashtin q@sujcghcd a'gigfyfclpfﬁéhﬁ‘cfeﬁt“&ii?ﬂ Hgarde HetrerE on

cont ai ni ngt. {ALEIEeRES:, RBE.TRGS fofhirSiBonsGhYiGidae: @0t ai ni ng f or mul at i on
cont ai ni ng fornmal dehyde and no TPGS, 00 is a glycine 10 5 Decenber 2006
cont ai ni n@43jor mHeatd, tia ivatahtdivec®e pronidt inconisatcngdadn papbudle hytateisiog a fitt uce, v r i s
a glycuce _containi ornul ati Whi: n I | dehyde but
does contmzli(li:ang .drl] Eﬂ%@] |°gd§?g°§; ovegrq%ﬁﬁmé’hoﬁ%ggﬁ{%%ﬁ%@%g%n of nmultiple
sanpl es dfcugelaatdsnlingtp stifbaer ephanter. Iyamesmbediingrss efshetiprsotppt the@osngr edi ent i n
t he caps%}ﬂgngfijlﬂﬂgﬁorg{hgﬁﬁg;aggogﬁcgmsmti on enhancer in the fill and
cross-linking inhibitor in the shell versus gelatin capsules with

Cycl ospotpoag as Add@edShdoVe thd @R icanises o hbibads fa@ peleDBSng thctigagrfkNhi bi ti on

enhancer c!:ogs —}Jﬁqn' & gfixllhlil:laitora erlcsl. ge autn@ elﬂtof '9 geﬁitﬁl?gsc%};sllder&dkth Qgrossl—hrtllglngb fnﬁi&{orl n the shell.

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

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
hereinafter, FI'is a glycine containing formulation containing formaldehyde and TPGS, FO is a
glycine containing formulation containing formaldehyde and no TPGS, OO is a glycine
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[0049] Figure 2A is a graphical representati on show ng pdnibherszdog i on of 6
sanplles (labelled D1- D6) with no nodifier at tinme 0. [0050] Figure 2B is
a graphical representation showi ng the dissolution of 6 sanples (I abel ed
D-D6) with no nodifier at tine 9 nonths. [0051] Figure 2C is a graphical
representati on showi ng the dissolution of 6 sanples (labeled D1- D6) with
glycine at tinme 0. [0052] Figure 2D is a graphical representation show ng

t he di ssehgingtorgfulagonselighl dess npt eebaindefm@idenyda) Wf-PH gIS¢ée at tinme 9

mont hs. FRRESERURS N iFcodid s MMENTEDN: QO 53 -infiTess nvent or s have
identified suitable conmpounds and conbi nati on thereof which function as
CFOSS-lim&ﬁpg@bﬂhhbhﬂﬂmﬁwaﬁam@mﬁS§ommm#hngnwﬂhf@ﬂ&ﬁtqﬁm&ambers resulting in

gelatin psul es with i nproved,st abi a n capsul es
whi ch do ﬁg"‘f’oé‘ﬁ?ﬁsalimnacgvﬁé% cdepiREe °a§3ﬂﬁ¢%egcr %%s '?Oglge%?aﬁ%%‘l ttl'or s and
inhibitoﬂl@mmamebﬂsg@ﬂmmhemMWWEﬁWmengﬂame%bdenmﬁdhﬁdmomeab@eeﬁ*@ct|ve not
only by tﬁm,k i A eh k@ thdfinl BRn a0k s ahign of gel
capsul e &E@%:ﬁ%& ﬁ?ﬁﬁqgg&%ﬁﬁlﬁ%ir I ncor poration ﬁnto fh;hggrnulatlon of
gel atin @h@%ﬁ“ﬂ ?ﬁB¥ their separate “addition into the formulation of

gel ati n.gapsi hel. 4¥Jn%$ﬂ44¥a19g1 ——capsul e
fill. It Lﬁg_%bo?ﬂ 1 BrEors an%ﬁinhlbltor
enhancerD@mayuhamﬂEEpahahely supplied into the fornulation for gelatin
capsul e shell and/or into the formulation of capsule fill on one side and
into, fol008kaieptee’B & abrplict 4emwcwqonﬁww6adlﬁsﬂuwBB@ﬁepeﬁﬂaPﬂei other side.

[0054] Henes, wit§o hoSEa M intRMEI; 0N provide in one aspect gelatin capsules

conpri sing a fill and a gelatin shell containing am no-acid cross |inking
i nhi bi toposwx/rregﬁ;e;lzm it h@aehl rgapaiHion dbeag iHeaswiesn of 6 senglegkbdadlding i nhi bi t or
enhancer . n,sone enbodi ments of the invention, the cross-linking

|nh|b|tor en cefris a carboxylic acid ester. 11 5 Decenber 2006 [0055]
Anot her  agde Gty Qfart i o b INENEL QB GR1 Slostg 1Qf 4RI d8s fhRplPRbantbat i ng the
action o? ﬁfcross -Ilﬁtﬁﬁg ﬁ%hlgltorcﬁﬁéa gglatln shel eﬂ? a gelating
capsul e WORHTEYEPOESMEmMA g i nhi bitor enhancer. In some embodi nents, the
cross-linking inhibitor and the cross-linking inhibitor enhancers result

in a synergistic effect (i.e., the overall cross-I|inking reducing effect
observed when usi rygE@giLttﬁﬁEg@meo g 1s wiveNTiO& reduci ng ef fect
observed when using the tnhibito and the enhancers alone). [0056] In sone

enbodi mepbsy) des GkiRednle eldlied éﬁfnﬂ&&oﬁnpéﬂﬁﬂﬂﬁd bonbiDkbOhe@sTRAREEr S ar e
carboxyl,lh8 -aci d-ester. ¢0057 speggglggmm¥$n%ﬂglEp%Fntlon sets forth
Compos t FHE” AT R MBS 6P PSR et £ Bt
capsules with itnproved stability as compared to gelatin capsules which do not contain such
mofeties. The cross-linking inhibitors and inhibitor enhancers of the invention have been found
to be effective not only by their simple concurrent addition into the formulation of gel capsule
filling, but also by theit incotporation into the formulation of gelatin shell, or by their separate
addition into the formulation of gelatin capsule shell and inclusion into the formulation of the
capsule fill. Tt 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 oil for gelatin ribbons on the other

side.

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

inhibitor enhancer is a carboxylic acid ester.
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linking in the gelatin shell of gelatin capsul es by |5deceaitsri20060f 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 lubrication agent, or into conbinations thereof. The
fill is tless secthntsicpett iakdnforn @nsidras msthed frvaicabtimgrbadsite 96 cont ai ns

vater m Sgtiosbsl—h%l'l,jsr 'Lﬁ%inaege i shelRPh Y@Lyl S0e gliy £ abs 1iQinNamilonogeni ¢ surface
active conpounég surtactants), i1.e. agents in. general whi.ch are capable
of bondi nephancpioit jomm cobodinratsibr ates b PR AR PRES HEHIETE fi 11 after

i ts encapsuhabi Qe il syhR@sts aim®: (Ld, AR, oveilicher linkhg reg@irgt-iint ghebdd or the
gelatin fill, or both parts, contains t agent(s I ch. snahl.es, enhances
or i nduce¥™Ergagtat KRy S}?an%ﬁé%ﬁ\%r €6 ets}?:%ttogsefxﬁ W%eﬁ\gg{]: ncurrent use of
suf f i ci entdayh-aebdnwtes sm®UNt of two agents where one of the agents reduces
cross-linking of the gelatin itself (an inhibjtor Ff?‘f grel atin qlrcoss-l i nki ng)
and the sBE®hdr orme cobrdamgcrerisd Arde sotdRErEPREOE FIEFRAT GIPTVE ef f ect
(inhibitigmapplifier). The cross-linking inhibitor is incorporated into

t he conposition of gelatin shell and the inhibition amplifier is

cont ai nedpoxtppeadpatfican, hdisreahasachel cafotives fdplethofrforrdlee tie capsul e
fill and/ Enrking%'fﬁé 10081 It ot AN Qcs By kbR GBNLE 1S Oind Ridihe aimapiiiact ur e of
capsul es or rn al 1flmhe cofiponent s _o¥_ el atin capsules SC!/m,H;[ neously.
[0058] Thehck md hningesionghe: st & fEPRrls 2EEPhHE R hg &8 e/ RaV€ the meani ng
comonly . underatR06: by uenesafiosghdor infb dhBinaits hacahTieHilitee pr esent

i nvention aeg%%i fglgff ugéﬁg@q@%&%@g{gmﬂ%&n@%t\é\%n%% e@g&gsr %pce is made herein to
vari ous n¥ttiodsf e rial’'s kKnown to t hose of skill in the art.

St andar d paf@flengeomorks-isegctic agifortn cimougs fferainpr toretsiies of

phar macol ogy ; _j QIR 205 dFBRRvster fendhegPhan BBeal Bpiteal Basis of
Therapeut%eg%?wb*%lr%%.%ab?ﬁbe_awg!—IPII Co,rrpgr(ﬁﬂ;eﬂg1 I pe. Nq}v%)/York, 1996) .

St andar d #sepepehie v%ﬁxkgﬁ%é{%i%‘@frfhaeiiﬁﬂf}ﬁjémg%ﬁ%@m P Bfes  of

phar maceuthGal st QLA @liihensieh, RglhideoRemi-ngbaninsngPiTae mabelichgsd in Sci ences,
18's Ed., (Cennaro, kK _Publ.i shin : aston,..P 90).q¢aRd Rem ngt on:
The Sci enCe aRE B FEe Br PREFH nﬁ%ngo%f_? e%ls ﬁ%:eg% e O%jf I%%amse & W Kins,
1995) . 12uksBéteubbr gRO0B: [:0060LorAhgelguipalinengenddbyssioad $ifd/ or net hods
known to those Ofq skl GRAlREGHlekd: ¢@8bidon a&ﬁlﬁﬁﬁ:%i ng caisddag present

i nventi on. wever’, pr eferred mat eri al s. an ods. .are %gscri bed.

Mat er i al sobibijopiaierpeaedigotireorpgidon of SiHRE Fjén$ f El HFE nade in the

fol | owi NG QST dpLidRp o ihe ciRX e €8 flliecihallahmabibafl @yrloorhdr ci al  sour ces,
unl ess ot heyw se noted. [0060] The manufacture of aelattm.gapsules is well
known phdffgte E’?Cé’ﬁl“se énctherﬁmd]ﬁ}é‘.:mfﬁfempsgu%ﬁ%ﬁ%t%afgsﬂ%es in‘c’gllaude every such
dosage f osmilersiidurodosiyppl enent in which the fill material is packaged in a
gelatin shell. Such capsules can be, for example, hard %_ﬁpsul es filled with
a sol i d dpossisBrsitechuiesf 4ng sqignfific tamppy =¥ BIAPEE RSPV WO SR PR AT E “Ral ves of shel |

whi ch fi tun@RRoaRELRESH sdi0n fe kftddifch tfd phishReensibgdckniof udescdgise e, or, soft

capsul es o‘éﬂ?wsis%. l{elf e%iceqs 19;5[(1@ icererpn Eol \!agcg"llls gnctﬁxrixloho -cssang %@Bﬁsqéng&rﬁg Bk ONE
sledll in the art. Standard reference works setting forth the general principles of pharmacology
include Goodwan and Gilman's The Pharmsacolagical Basis of Therapentics, 9" Ed. (McGraw Hill
Companies Inc., New York, 1996). Standard reference wotks setting forth the general principles

of pharmaceutical formulations inclade Remington’s Pharmacentical Seiencer, 1 8" BEd., (Gennato,
Mack Publishing Co., Easton, PA, 1990} and Remington: The Seience and Practice of Pharmagy
(Lippincott, Willlams & Wilkins, 1995).
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pi ece of gelatin shell, and possibly al so so-call ed chleekember @006t abl ets

covered in a gelatin shell. [0061] Soft gelatin capsules are nmanufactured
by conventional nethods well known in the art such as by injecting a
liquid, sem -liquid or paste-like fill between two |ubricated gelatin

ri bbons  jorsyR ARpuaityeit@alpind oe ssthods keont i tiwed of St rabd wiized BotHyirg bbons of

the gelatin,gel Must be ﬁxé«{%ér%@éfﬁgdmwem AR ARRE AR isatbed hukkiigant in order
to avoid prer‘r‘gfure st cKi ng of the fresh gelatin gel t mif:hl nery or to
each ot hetaeeftoog e ligr o sbich fefrieprrgresetioe it f%{?r"ylééﬁﬁ%aiéﬂ CHEFRE DY gel atin

ol ecul eSgjufiabib 88 € Bhiri CRARSULE:sSdiekbise appear i ng after the capsul es

manuf acture, i.e. during the storage, which results in formation of such
(net - | i kepoaplrecuiiraticige bideiath @psuiacs welbopre phagiretuticalyibeiyud d4¢ r educed

sol Ub! i t %ﬂl‘ L0 0t CICQQ %Lch%lﬂ%tﬂt)&l &rﬁéﬁﬁﬂpllc%ht@gwlﬁﬂltﬁcﬂﬁhﬁéﬂaﬂs CaPSU| €

shel l'is induced by %hﬁe I icorporation of certain chemcal. agents in the
fill or umdegedityshin Bdhdidicenyade cdreniat FopPls Pardoappfes filik’%@”%?c’zlgﬁf ar gelatin
ST UCT UT €W A 8 £ 2 IS b 0 S Ok WAk @ cOthelNiEl i oscOhbtbctn oMt er . resul ts in
impaired disintegration of_ the capsules wth.sl| r.rel the active
phar maceuf el SL%ﬁé?‘éaB? s GREHE ﬁ’g e#%m%%éem%%uﬁgégﬁse?f ’%‘gﬂg%ﬁ)ly ?’Irll% in

i npai r ed pidpbigeletintsedl andpeksitly $sobuilkbnpest ublasuivered inpodsphethe nateri al s

i nduci ng the cross-linking in a capsule shell incl uge any such materi al

whi ch:  ( d}06&ufrsoachin epoissvy pekfarpred MorRERieH BRo% e S EFOHET™ bet ween

80I ypgpt ichl_%sas of inﬂﬁ%@& liefdid, s{gﬁh@@gbﬁ&s&.ﬂl_{c@ma@&a wca]ﬁﬁj.d:htei @?éﬂl tithoor (b) sl ows
own di ssol ution of capsul es either th ti and/ or _affer r exposure
to incr eé%éﬂ’@éﬁ%?%?fsﬁgémﬁualﬁﬁ?ﬁamnt g\fl’\éhlgrté négfdéﬁcﬁe%%o %-ﬁ%ﬁ(lf%%ﬂg? nduct i on
agent s i nalhudleppagpent Bibiviitn @dr bonyill pymawp stickingdf teedreflegebiiess toal dehydes and
their deriyat i(yrggemég%gts i nducing cross-]Jinking in a gelatin shell

usual l'y contains a car onyl group or its derivative or conponents which
deconposggust; n@&ssQ@ﬁﬁQﬁWeﬁ%%ﬁﬁﬂﬂ dRgn O cOMRasictilom thifatuchslchelt hei r
derivatives. A egpt/ e 'goi etifes ar edlglrjeiertrreci ganbo sl"POQur:‘;}n%%Q} ng agent.

Addi t i ondPEGE e AGB AT LREUBFEPYTRG® 67 T RaUG T G tr 0ss- 1 1 nking of gelatin

mol ecul esudifnegiitcphblirubapBil eudd: B Bed ek has 20064 saibdiniin ety cont ai n al dehyde
groups or conponents where deconposition results in the formation of

al dehy ded0068 st atopsylinking i bR yrerle PAGEBTucTHY THdBPAFRAL T SH=8F whet her the
mat eri al i@l GaRSH e i blundd aSasnEaAS Fokhdlh 83 nerikamokaps pleioshel | is
matter of routipe. For ex | e C ule fill. which I mat eri al
suppor t i A 8@51 if FpRY: ’r‘i‘@"?‘fggesoﬁf‘?‘gy ?D%B%éﬁ A& S TRe T cg(r%ps%% produces sl ow
di ssol ut obihe capbuliwvwili Sévrt elgrsabd tomedre phashowntical pipgdientt dopreingfin thse capsul e
during t [e . LAGEQ Ly ; ¢ 26)), 1s observed, when the
capsul esgag?%elé’%ssmtug%&%ﬁréﬁg acgg%tgga%gfg@ﬁz;%%ﬁult@y study, ie. in storage at
75 % r el ghkdy erne Rkl ihdscidn@e 40CLAIAT if DUpsulbCIRK SrcRBthnfBkRmaitivg t erm " sl ow

di ssolution” or "inpaired djssol ution” t hat ..V 60- m nut e
di ssol ut i“’g‘gh:i@gsﬁ%‘&fﬁé&’&' %tho”iméué’élto 20% g‘fetg{@m?eﬁnep%%g%&%e?gé%%g exposed to
t he condizblcois ingkldrhepsale dell, er &) davsdbabdifsplvgonsf eapsples ey syilytime" del ayed

g: g: nt gggrgdt{{;%ﬁértﬂggt%gpsos&b@%czetﬁd AVELAGE oSl SEE@LIQRsL iRy as measured in
ginductiou agents include agents with carbonyl groups such as ketones, aldehydes and their

derivatives. Agents inducing cross-linking in a gelatin shell usually contains 2 carhonyl group or
its derivative or components which decomposes into carbonyl-containing decomposition
products or their dedvatives. Aldehyde moieties are preferred carbonyl-containing agent.

Additonally, agents supporting or inducing cross-linking of gelatin molecules in gelatin capsule
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according to European Pharmacopoei a (27), is prol ongeiDbyember 2886 20%
after the capsules are exposed to the above nentioned conditions of the
accelerated stability study. The term "decelerated tine of capsule
rupture" neans that average tine of rupture, as nmeasured in so- called

di ssol ut {;0n { €34 AGA058iRGpd @ bSRndds i dSRgbssokutlisonbegarprent No. 2
(26) is rol'onged by at |east 20% after the capsules are exposed to the
above neftddshes &8 th‘i’tﬁ’f‘}g&é‘?e‘ the accelerated stability study. [0066] The
presence formal dehyde.i.,n.t psul e Sl lcastsQrag@kupder conditions of
t he accé\oﬁ%ﬁJ g?‘ég‘%%tfmé%%{) P‘ffhgae{}gi/&%as bgerﬁ?ougd to supegggt L9ss-1inking in
the shel kapofic feliatite < sqused dar exanpple. p £apgilq H1 s SEEHs H8 18] r‘c’fgf)ger (see Figure
1), for n@og%m%ﬁrcéuﬁsiﬂwle asitth b Drb@d: sbh@isefufibg doy digfiteritien ofoi et i es and
met hods taught "herein as it, pronotes cross- i nkKiiRg.o. [S06i{ Le-Arat her

i ndi cat ofloWFPEFOEE-F PHRPHY quﬁ‘?a‘g‘“‘gxﬁ%ﬁémi%t @ﬁ%{ér% %ilcf:gglhtl’cg%?élrz%ati on of a

pel | i cl eschihthEpsuicsad thedidngglhabketed agilgiemdpfie nHengettd? Fir8HEl |, seen eit her

in the disintegratjon. rupture or -mdissolkinBuicsbsaasisdown in several
exanpl eé"hﬁaélaig'fﬂg%{g}é?.tf qué{%j@% %ngg r edtjci ng. eff eg%{jvg 3%}3%& aef a
conpoundfissohugtny ofears thatBiursregy SBrdreee JiFHIeR § [iEceS BUREA° ahount whi ch i s
ef fecti ve, 10 LIREAYE f diEondiic:s of i dcamraditabiliGudy A est “dardnet er as

denoted by a change of re than +/-20% of t Al Malwe for gel
capsul es %@%&f@&ﬂfﬂfaﬂ%ﬂlﬂt%é‘fféagﬁ 813?3*%“8%8?‘%%%%&6%&2%%‘3%% ated stability
study angeaind ik Phadenpsdad).tanpered brglesc idies Bherh*Eone

embodi ment s, .the change. i n; di $30l Uk hOR ORSQIMBiGy t0dy. frae mk at i ons  according
to the | RYEHE DR YERI ARPL g%g%sgf&lﬁore Than +] - 10% of t;he original val ue.
It is nideedecativaimeohrpstie Fpiry eeraesi g 7 BT HrRVENT TG (entirely or in
part) the onselulf «t088ink kdKSINg,in UsBdiwebiionaguigrevellsiZigf) Gentirely or in
part) already existing cross-linking, 14 5 : diib@069] Anot her

i ndi cat oPIOfUH%bYﬁéw%?f?fﬁﬁﬂ“%FC”é’?)“rlr%%rﬁ%ﬁ)f’%ime%lg% g{mﬁg%ﬁg?%g cross-linking is
ef f ecti vaehfeltdhed apigangnce of non-di ssol ved residues of gelatin in the
solutions in disintegration, rupture or_ dissol L(Iiti on.test . The appearance
of gel at [0ASH &Bk desceioffomeidabiidpiidhe rarstie] 1ot FrE8¥e 6T E S SuPY be the same
after 4 yegks.As. GeuRae0btomtiroe begbnnbagnof it te sl abyeliit yrateady for the
capsul es stored under conditions of ¢ I thd defcacy DR@IcAGENE

i nduci ngﬁflﬁé’ﬂéﬁ%@%bﬁr‘i‘%%rzsﬁe Llr:l C%T%’f’%@%‘%ﬁ%ﬁéﬁﬁgﬁﬁ%%ﬁg active pharmaceuti cal
i ngr edi epbic@ addietfoar taghidicicons it beelofes gpgioinga  phar naceuti cal exci pi ent or
t heir conbi nation. The agent inducing cross-linkin can CB?é Jpder certain
condi t i of#g47] dmotgarticaiphif stessliglinginiyraccds PHEHY AP EFECHP cdRict Conposi ti on

i tsel f byt CONESe eliddt O el JeREL sheIQ RleRGhcAth tHa diitvegrpivodutse oSuch agent can be,
for exanmple, a lubricant used inkjt eeimri;tacrnuf acture of soft gelatin capsul es
or agent ¥splgfontestatP Ay F AT LB ERarge i n the case of hard gelatin
capsul es 0%8?%0‘16(@@% Fgcgggc\ggomagmgﬁmgmde@q&%auMg abssitiskigud t abl e for

adm ni st F&F] 68 TR G form of gelatin ) o
such an amount which is effective to improve the “dissolution after 60 minutes™ parameter as

denoted by a change of more than +/-20% of the statting value for gel capsules stored for 4
weeks under conditions of accelerated stability study and/or 9 months uader 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 tettn “reducing” means preventing (entirely or in patt) the onset of cross-linking,

as well as reversing (entirely or in part) already existing cross-linking.
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capsul es can also be used in gelatin capsul es stabili ztebymbbe2006Cri bed
nmet hod. However, the nethod described is especially advantageous for
stabilization of such capsules which contain pharmacologically effective
anount of such active pharmaceutical ingredients which, in the mxture
with phar@g %oﬁ;@ﬂm&%&imt&lﬁkta&ou&roeaah@o&iﬂ&@etpforfeh@u@ememdluggi@up char act er

descri bed ove., Such fills n, the er Jm.scl . , €.0.,
pol yet hyl éf'#é@"le%%f PPYRGPORT ‘%“é@‘ﬁ EesidRg P ]fc%ecgen ac elSf’sllemll?ln}3 : g‘%g}n%

(sur f act anipsiye @isdobier e Fohopsranird sepin eridyri meplpfians agdintleesyEd
charact er '5116%9 b?%}; Ealﬁ]% L ke GARADL b larldo e SLALS, bm@stibh@f 6@} atiw shell of a
|

capsul e an contalning the water m SC'd? gent L5 are

char act er Fapets Byred trircordisabtliapaeled ke TPHE ff %T’Sy ¢éiposed of

l'i pophi i GrereMBil Eifhed :HIHERIpRI R BGRA LG el of BE ﬁhﬂﬂﬁoﬁﬂsrdfmdﬂmpart of the water
penetrating into a ca | low ng. enc I 0 bl Bodchese fills,

t he procegl?“B’Fe“P%’b‘é‘Fl 15‘3 %‘%"fcofnlé’lsn%uroﬁtl one lrioum FEI%% ]J%Hé)l nto the shel |
during capﬁtuh esudiliby angednswirithrienas depibekin dindrodud erreosfierditsp Ot 6¥™F he  bal ance

is condit : Br MR, Slen biehd a@&dw&%};@hu@ﬂcahﬁ&cﬂﬁeﬁl s curves of
gelatin s ‘thc ?é{mcwgnclr ete COI’YDC():SI%IIOCI’I (Ygrk Phar Pharmacol . 33: 269

(1981)). {n@@%&f}mpﬁ@éﬁ@dﬂﬂ|cm§ulﬁr°é a%ﬁ%éﬂﬁf%%éﬁﬁﬁ“&?ﬁ?%?‘& TELDHE, Sel f

Enul si fyi paibrygibel i very Systens), or self mcroemulsions (SMEDDS, Sel f

M croEmul sifying Drug Delivery Systens). See Barthele et al, Liquid and
Semi - sol i HOMBX AinpacenipdarinacchitndeCapsd iesitbiri anigisigniion m8%95§ d8i'ut i ons.

(Lecture Vel € ala!}@ia Y seabie @ity $he Bbscriea sty @dwePhRansmacy, during
t he Conf e%gﬁlge o%lsoggr%?%g g% tapsu blél andnGat'z]g: %ghe on. Novenber

y Al
1994) , Ga@tb@ffbﬁi?g@deﬁ@mﬁ‘aﬁl}‘ﬂ‘é’ﬁ‘ﬁ‘fﬁc‘i’}’éf‘i‘étﬁbﬂfzﬁ%“fl of PEiyED Edi*ti on April 95).
Sel f emul [ﬁslaﬁﬂﬁol@glicaiyuf&mcdmo@ft oB5Rd wE@|phamiceaia bptedienn Wity ®shof ol ei ¢ phase

and non-ionogeni c, tenzi des or sol ve nd. cor I l.SaddayLg such
char act er™fHat™ WEW?:?%?GXC{P%S’FEM%SOf%P ng%gﬁl\{a\?\g fer) enulsion in body

flui ds. Sebfe. Richidenuthislonscarieciplideids .6 @elyqﬂw&mgasolmﬂdg@} gy st ens

conposed '1(:9 &b %ggmg ALk 02 1RRCATRES T%Q%emﬂ&mclagéﬁ%%l c tensides or
sol vent an co-sol vent aV|n such charactsgr t hat éﬁbé%%ataneously

create m@?@éﬁ*ﬁﬂ?@%’é’rﬁiﬁﬁﬁaﬁm%ﬁmﬁmﬁ@ﬁﬂ”‘%ﬁ ceuti cal

formul at i Qpgin0f tt becabewe a@@am&nmteafbammwap@m usibekhf B sgleleh acti ve

phar maceut i cal ients as eyclic undeca ?m@@&é Xahgs or their
conbi nat i ‘GHE™® ':f"’fng%:’ﬁ’%l At '6hs“o %eﬁtést{émagéﬁgga%vdag% i nhi Bl}?ors&%f cyt ochr one
P450, suGtto asapeslafill follverine etchmalatioantn thisoflls.dhe precass of WHEEN&ITHEIOMBckat or s,

gl ucocor tj cob dsy i &R A endbkR QsdS e hd¥ dagek ki aalatémﬁalhb@amel c
antinycotics. O, such active phar macol %ﬁl cal ingredi g S TRY; Jknclude

conbi nat ibeiase fondiiesdty HLP ~ared B rulip o REPHIF HETCERS BEEDESEnt one P450,

such as aBideQRMYbsSioN Bk, § Wb mamiae s3:26adsm)i f anpi cin or their

conbi nations. The above nentioned |list also contenplates all salts of the
active pharetestilcat kiowgredi entlsona (DS, S EnpistiireddugPeieFespect to the
claims ofg \Aﬁ?&% B&El?ﬁ&roefkgglréksnﬂi@ﬁmeﬁukto@%luisyp@mgbam@ sewaispi ents are

wel | kno

he art The term "accept ab] e!
See Barﬂlelemy ¢¢ af,, Liquid and Semi-solid Excipients in Hard Capsules, and Viscous

SMEDDS Solutions. {Lecture given at Chatenay Malabry — Patis X, Faculty of Pharmacy,
during the Confetence organized by APGI, Capsugel and Gattefossé on November 19943,
Gattefossé company application list, PF95249 — 1 Edition April 95). Self emulsions ate Liquid
ot semi-solid isotropic miztures of oleic phase and non-jonogenic tenzides ot solvents and co-
solvents having such character that they create the type of O/W (oil in watez) emulsion in body

fluids. Self microemulsions are water-free liquids or solid systems composed of oleic phase and
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i ncl udes such agents which are described in the Handb@bkeedmbPn2a®6ecut i cal
Exci pients published by American Pharmaceutical Associ ation, Washi ngton
D.C., and/or in Inactive Ingredient Guide published by Food and Drug

Admi ni stration (FDA). Especially useful pharmaceutically acceptable

i ngredi entusm{oﬂsgemdensﬁmn&&almhaﬂ icatetvesihetingaschatjaractg luctbsepatrdeoufly uct ose,

di sacchari des _such ﬁ Eﬁ?%l? and saccharose, trisaccharides, such as

create micmcm onmwgtct or
e.g., raf f7 nose pol'ysacc es such as e.g., starches (corn and

potato st %@f])vhﬁhaéu%h A8hiMas thﬁ@abbWrﬁcnu@ﬁH atabapiczRcusat far ek acipect i n and
carrageenans, tenzide espe |aII non | gno enl atLr%QZI des such as

et hoxyl at éjaar@bcr‘“ﬁcilé{ﬁ“?‘ﬁ‘ﬁﬂ?% Pﬁ?\%émn ubr| gants such as eg.,
magnesi umcsrtﬂaamatsefthsgee@wmmsmdltdxmfmmoatcé"bﬂhgﬂdh ﬁgﬁna‘rtce{ﬂdﬂveget able oil,
paral i n Qidvsoild BELLONBLEGEALA, %achoch&asc&F&gﬁmgs uRGE R Qi |,
d|$|ntegrat|on a ént's such a cross-Tinked povidon, b|nd| 1g agents
such as eggarolic WY@@W é}qduﬁwa?vm@éwvle%qﬂ# W%‘E’(’f&@ﬁ%%ﬁ‘#é cHERAY Bbi gnent s
such as €. s o5l G S HiiCiohQ 3 _ Ve LiTear ulf&mm;dEMe agent
inducing gelatin cross-1inkin at heI I maceut i cal
active i ngpediaHn "a‘ﬁlb“ffé?m‘ﬁi??ﬁ?%at%tfﬁ’?vé e°>1<1(°:ﬁ! hslt%r?tmg at ?lalé%ogr}%{:onbl nati on.
[ 0075] Inaﬁﬁmmmb@dwﬁegﬁmtsbm:g:ehxaitqdnmtbmamtstptheahimfofﬂlh@t@helI of the
capsul e contains from 0.1 to 10% of an_am no-aci d noiety, {s,rred to dry
matt er. Af07Hhaamesutideiracceptiide egapients 4 wE SpFELs PF 8t t5‘1’“"t?“?‘i‘e“?ﬂ’é"l or capsul e
fill or | ubkigant .Rhk wisede debeibdgn ﬂi@ﬂ&fcﬁﬁdﬂﬂf@h@ﬁﬁﬂeﬁcaﬂ?ﬁﬁ@hﬁmatl ons of these
parts of gelatin capsule furth cont ai rom 1 % wei ght of an
ester of e?‘éﬁ]‘ﬂ’éﬁw@Eﬁnéﬂﬁ%”fné‘fcﬁc%éﬂﬁsotmuo& ‘Qﬂsrm%t e{gég ME e ft“ i.e. weight
of capsul eng{ddiledltGu[{ﬁgmﬁ}hc%ﬁﬁcedabillygugﬁrﬂmmg@hatﬁF@A&oTﬁﬂpwilﬂsefnl of the shell of
gelatin C%}?ﬁﬁc&uﬁa P:Ec%,! ﬁﬁleiuﬁgmn@; 2ol 0 oD 0 AL RR -G fudimi-gly, referred to

dry matte gel atin conposition of the shell or
capsul e flfibfrioserdlﬂﬁatt}rlﬂ@aﬁ{l agigh 13&3@6“4 AecpreseEATP e H641 8P ¥bnbi nat i ons

of these , ?ga%ﬁﬂ@%&hﬁ@@&mﬁw%ﬁmﬁ& p@;ed) airtH), samhslbﬁvenvfeu@teher cont ai ns
from0.01 to 10 b WEI ht of ester of. carbox n0a0|dmct gdr £d Lo dry matter
of the shefyinzE e FHE B “CRAFER e R SFEshadt T VaryY (ET 077] Wt hout

wi shi ng t&h@@xq:b@mﬂﬁtad polpdaxhatg p?@mnﬁﬂ)clubr@mwain¢@ﬁw:tm@ﬂ¢shw%’6ﬁﬁ§t%@ll i eve that
the amng dﬁﬁ'&%&%?&?@g@ﬁamﬁ%g%ﬁé Ry 6id Jsid BMBRE ERR oil, @@Jusnaa:a a renover of
ny

free carbof roups especially as a_renover %f f or mal dehyde, al t hough
t he abi | i eaporyf Oﬂaﬁf@fegi@éil esntt ol aEosuie Roron BRdae #ERF SF “fe i nvol ved.

The est er §o@hn GRAMRAKNIch G R ddeibe: c@éﬁ@ﬁi}ﬁ@ﬂiufs@acﬁﬁﬁ@l,,é‘w@m&eﬂ@NOdﬁ ssol uti on
of am no-acid at the phase boundary of the gelatin gel of the shell and the
li qui d of P0#4h Redn cedpdinbie, thd dgdny intving beldtis cropsilinkipgin thegelafnghdidithon of pallicle.
[0078] Es eC'aQJuLéél %% MRALEY M&M&&ﬁﬂﬁ b GhCoRbRI0. Dot h free

car boxyl am no ups, especially a primry am no-group, or its salt,
nanel y bomsjrmaﬁeem@mnmmaﬁ& QB AdGposRPdO b thpepl bitte: cﬁllshaje-&m@mmsed of two

or three mnoald resi dues I II su bIe e nmer am no- adds
such as e tomﬂlogar?é'méﬁ’i’d‘ gﬂ”é)ﬁg gtrs‘iﬁ 03 l}%}ee%néet%mgw tg e are ani no-

composition of the shell ot capsule fill or lubncant 011 used in the tmanufacture and/ot

combinations of these patts of gelatin capsule further contain from 0.01 to 10% of weight of an

ester of carboxylic acid, referred to dry matter of the shell, Le. weight of capsule fill

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

the shell or capsule fill or lubticant oil used in the manufacture and/or combinations of these
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acids of the group including acetyl cysteine, glycine, 5tDyaimphe®Q0é ysi ne,

| euci ne, threonine, aspardc acid, glutamc acid, asparagin, glutam ne,
argi ni ne, cysteine, phenylal anine, tyrosine, histidine, valine, alanine,

i sol euci ne, ornithine, p-am nobenzoic add and nicotinic acid, or their

sal ts. An,gspegha@l dysus didhabbexianond-@cs W liyseghtpbistrect pOHOTH n some

enbodi nen ezﬁ}g&ﬁg%%éﬁogfglgggfjr?rg%);,!g%%fcgpsl;l§ﬁﬂ!%&cﬁvﬁp_e esters of carboxyl acids

suitable f cribe h are the residues of C4 - C20 carboxyl

aci ds Conio@f W80 08 hink Whe bOkdidMnP e Nl (k0B@Hrgribpbatore thei r sal ts
esterically bound to one-, two- and. pol %Sater%v%}c?f‘%mﬁ'cajdﬁﬂﬁ%ioﬁ or

het er ocy c kieo-sdccaRprs spPRirsieds AraitntFanchad W th the ¢haih |ength C3 -
C 6, W thhheuaxsepbi@ss Pinesles silofe:hicghby of atitopcdefoast 2ard gflycer ol whi ch
axe commo used in a sule £l : I.85d td 8980}ordne nononer resi due
of carbox ?Syﬁ@‘iago T‘éotl‘ie%gﬁ%gg ﬁ?fcg{éoggjl?g?%ﬁg_%}%&tcﬁe i nve t;E n, be a

resi due wiitshludbn-of &@neaidrofie ghonwugdss of heg 6?“%@%*@’&1“?%%@”@5 car boxyl
acid origjnallySontainediicd o fednsiodbpide-(- COON) groups, preferably 2

car boxyl groups and canme fromthe group of such agents such as benzoic

aci d, fummpise maGiisly comdnipttade amipkedsovhatl dontéadeth foec adbylebd #98° add, ascor bic
acid, ethyl enedi am ntetraacetic _aci I i GhonePiRhEaceleha tartaric

aci d, adi Bres&@rdy sEE e dErd’ &gﬁg .t’éllgﬁ%%%ﬂgﬂaci d. Especially suitable
are the resitgtres: cd)ﬁnssmmewiﬂt?ftWMﬁlPrch?fmé’cﬂélﬁFeé@“e&i]T:SIPFCE‘,HYWE‘T|c ™ and tartaric
aci d. Estgrs of  carhoxyly ackdseindlohelkmsalktiss. ahemedbilbies: mithe
conposition of a gelatin capsul e fliél_l %ﬁ% }lljaseldsina ! g%%g{&?nt of the fill
conposi ti e ofghe P ételidps 2GEEHeRE LR T OREEHENT "Gf " the shel [ conposition) or
| ubri cant gsd:fc 2ki8 @ 1285 sdidpaFatagiafgliragribre) sadmiric) ysiSag phsnidfanindyo¥8E] evant car boxyl
adds include the salts of alkall et melialss n@had kal drmeirsoi | and
anmoni a. gi %V%%%g%%er”‘ﬂ%‘(j’ﬁc’%%%l%%l The&ﬂézgpl i cation set !‘ort h especially
rel at es t eltgéhatpedelly spsid wgnogsddelFid | has the character of self emnul sions
and contains water mscible liqujids such.as .e.g. egl ycol s and
non- i ono§&Hi @@ﬁFF‘a’B@%FW?‘%@%ﬁ‘f’%’Cﬂ(a Efsfuéegt g%%t)eggj%yaﬁ%\j\!%%&‘gl cohol s. The
wat er M sgiugoragant-sbanethot haractdud e 15y cetheivhacadbidnPNPe L fgrat e i nto

t he gel atin gel  of | es and, t Iy ] LalatNgot e water miscible
agents ar %t%&%é:?rg%’fﬂeé(i’acgé%) By Tt ﬁ%}le&lng Htéiﬂ%%,ygﬁﬁl i k CL{he tills solely conposed
of | i pophikdncstedntipterc mémmﬁs@i%?@lséﬁ@ﬁﬁcgf‘nqlﬁ‘b’é‘lfﬁf b B FRIEER 2 certain
part of tRe ValelnPeRSALiRE: of iiha Ay capsi @ytiblwhidhteepmintdy entapsul at i on.
[0082] AnoGthet aspect of the invention relates to soft gelatin capsul es as
desc - bednabee® flds *ii§f-ch the fill contains an active pharmaceuti cal

i ngredi en h har maco icall I ordiff tolthenEaifaetnde may be
chosen f r@%&aﬁeﬁ’ém@r%ﬁrfstl:cggﬂfcérgg)élea%?%{g}éégesg%%%xa ées_ or . ha(rﬂrf*gcdol ogically
active anmusluswigh4 ¢ Webbororrs RatGuoprdts siapbis corBTAGE P of "These agents

wi th inhi ﬁj?,tc%&yp(fc&y DO RRRABQ cSHEH ghspeng carmerfor tbé gralipef aush i bi ot i cs,

cal ci um channel ° Dbl ockators, . gl.ucocor i cot ds, ergot; alkaleLdsnand

i m dazol i €Terher Pasdt 198 ERETRSEI TS B Shen ’

acid, ethylenediamintetraacetic acid, lactic acid, sorbic acid, tattaric acid, adipic 2cid, succinic acid

and gluconic acid. Espedially snitable are the residues of succinic, fumaric, acetic, citric, malic
and tartaric acid. Esters of carboxyl acids or their salts are soluble in the composition of a
gelatin capsule fill (if used as a component of the fill composition) or water (if used as 2
component of the shell composition) or lubricant (if used as a part of lubricant). Salts of the

relevant carboxyl acids include the salts of alkaline metals, metals of alkaline soil and ammonia.
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phar macol ogi cal |y active agents can be the conbi nati ofDeeknibee 2006st naned
group with inductors of cytochronme P450 such as anticonvul sives,

sul fonam des and rifanpicine or their conbinations while the above
mentioned list also relates to all salts of the pharmaceutically active
agents. Theid8scplbach Esforbsspedidlushient gyuinsreylesarras«ifd bagke LAESHded to |init
the clai r@’sﬁfcmtﬂggns ah@yo%%'s QYer nﬁl%ﬁiﬂlmcl: Wb hes gnp&lﬁxhyfeﬁ]ﬁlydoﬂ\é&@ﬁdlﬂn especially
rel ates to capsul es whose fill cantains tgg p[lp1 t“ cetate and /or

t ocopher JPUeSHEEFHE BT HABP G HaEP B TEESIEY y* Jof “‘ih ks gl ycol

succi nat e:haf(demfé%)&aﬁamm}em%gzﬁé mtﬂ:frhe@,allitbl@xl}df C@B%W@hﬁﬁ%@é@"%‘%‘/@ati n shel |
contains glycine as an no-aci . G NGt Qo ddher aspect, the

i nvent i on%(t,%m’twﬁe?ga?w $°9 Tag Cdb éjieggﬁﬁu’ \%%%g{e are erystlgﬁbl)?l i zed by the

descri bedlpmwhofdter Iﬁc@l@@ﬁblﬂﬁh@m tlwelﬁ%u} oot Sfas PrbC Y EtT BEHE‘E'H%I es prepared
by the ahgve deschi.Red. BRINOdio-hn which the agent inducing cross-linking in
the gelatin of the gelatin shell is an active phar rraceutl cal i ngredi ent or
phar mac eytirg ahn %€ ispiceittthdifvebdv@irdata orsbit peidtn aapsplesps dba

capsul es uhose gI\cont Q%‘I?actu@ee h%%ée fl?r{ ¢ ents?‘JaeI hQH&&Lééaﬂ»e g@&ﬁlal ns wat er
m sci bl e Tiqul eP , gt enegl ycoI s and non-ionogenic

surface @é%@@g@iﬁ@%%@éﬂ%@%@%@* d&512eDRBPEF Furthermore, it

rel ates t@, SHCREAPSHEsnolds Nmeﬁhorﬁﬂhﬁﬁdsmawm @albinesons qfident agkrss a
phar maceutl cally accep tabl m xture of d.Lid ol ycerides,

phar maceUtt &4 F?FS%Q%‘@E}?%{B?P ‘ﬁ?“ﬁ?'ﬁr"%’s‘“ g?lgmsg?lm%gtty aci ds and
pol ygl yc&[oelta&rs( glucemlncmdi@%pt ap:hlaﬂmdem@az@alﬂM/m@eh@ﬁF%P‘@sr?ﬁ%é acchari de,

di SaCCharh of()) 1c39yo ascﬁceCaE%'Es aneb ﬂpeocL:%ﬁﬂﬁQMf 'dﬂ@i:s@ﬁarﬂcb@ﬂoﬁp Hixihadcersand/ or
t enzi des FSTUCH a8 “e’§., °m xtures of pol yet hox | at ed veget abl e or ani nal
oi | s, poloflemqubwaﬁpwbmsanawamk@e% fuHprgidesagd aﬁ@’(‘%‘ﬁﬁ‘e? 006 [0086] The

gel atin shelil..0f waed @t Amv&ﬁﬁﬁwe@&tﬁ&&aﬁdltﬂgl &6 of e phanvgntticdn contai n an
am no- aci d_noi et Hen ul es ordi n ). £ontain an
Vive Hopie? [EF Qe gnere o preRokpal BYaR AN

ani no- aci*tHBrEt e capsul e and a suitable ester
of car boxytdten.acid into the fill of the capsul e and/or into the gelatin
shell of the capsule and/or into _the lubrication fﬁ]g:ent Sceodher ring

manuf act Wp3 grriprroeedhe iprentimeredE i o FEUFRTEsHi o8t Reke hr ee
Conponenta§ta§tan<§y&to%aiﬂﬁtot Jue&meaﬁﬁf)mﬁﬂmhchoﬁﬁaelpo@eﬂhﬁtnealysjheﬂcm@f t he capsul es

cont ai ns 0% o ht of a [ Ls984At shell or
capsul e Kpjlqs)ﬁﬁheleffﬁtr‘ifﬁa\gﬁ%% BRI ﬁgd%i%ﬁu?lgg%%%%?gcapsultﬂgg contains 0.01

- 10% by I[|O\6§4h 9‘{] ﬁor%g%ﬁo%gotﬁég Ler, %Te HRLBR &:\ﬁltenﬁyﬁteg gQitin kdpSules @hich £ 0087] I n sone

enbodi ne atin s of the capsules contains 0.4 - 5% by wei ght
of ani n@ﬂ@@fﬁ@?&@cﬂﬁﬁcﬁﬁﬂd@@#&ﬁ n shell or capsule fill or lubricant used in

the manufact e. of capsul es  cont |nsco yaihL,ahbaf an ester of
car boxyl [ g‘hﬁim"fnfn%“ ’ggﬁef to gﬁﬁ’ﬁ@@f € P“é‘jo‘”a’ t%eaaégv/eooéf&ael atin capsul es

pr epar edwaelcma thendndinong daes-Hhkeg mwlamfwwdﬁ@ ilHt “t3REC rupture time
(measur eghannacéulagal m&gcﬁlcglq: 6 [Ih%ccg%a!mt Sfh il SeBhibh O RRPHatWS of type ||

capsules whose fill has the character of self emulsion and contains water miscible liquids such as

e, polyethyleneglycols and non-ionogenic sutface active agents (surfactants), or lower alcohols.
Furthermore, it relates to such capsules in which pharmaceuntical excipientis a pharmaceutically
acceptable mixture of mono-, di- and triglycetides, pharmacentically acceptable mixtures of esters
of fatty acids and polyglycerols (n = 1 - 10), pharmaceutically acceptable monosaccharide,
disacchatide, oligosaccharide, polysaccharide or their mixture and/or tenzides such as eg,

mixtures of polyethoxylated vegetable or animal oils, polyethyleneglycols and lecithins.
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according to USP 24 (e& according to USP article for 5 December 2006

cycl osporin-containing gelatin capsules)), dissolution test for gelatin
capsul es (USP 24, nethod <711>, page 1941) and/or the result of

di sintegration test (according to PhEur3) remains stable during the

accel er at gehggt-a Ll&&%hélto‘égé{nm capffes SUBELL bed ikaN@AthRMh hukidetdr el ates to
the capsul'es deséri above in which t rupture cillmél OgPle rupture test
remai ns i AR éﬁ@fé @PSUIZWSOI‘B?%F @F%ffvowmwgwafﬂ POREERS I St orage  at

t enper at Urs&ll@fméalpsbﬂe'aa@a aunhlclbedbf carigl gt haidintould i of yhe wiptule andopitt to t he

ori gi nal pture va ue f.0 y study;

and/ or thé‘éEl ﬁmsa?usosfo ViGN S O(? ctgerl%llt]% he CBng%:dcor @E@if[?%nlﬂﬁ P 24 net hod
<711>, pagae)caggdflhq‘c@]psﬁﬂommufﬁ @fshcﬁf'ethﬂﬁ? WPP*PFDEE apthpgee WPC befsr2blh et er abl y
+/-10% af t @gméﬁe\ﬁ%%§ @édeét&rmag@iaio% @f@%ﬁﬁlfﬂxﬁﬁo@cﬁdﬁ&etﬂnd%@aﬁﬁﬁdeﬂ?S %
relative “humd respect to_the ’12 gjf_nal ?@C’Hh’é'b%‘m"ﬁ' ve before
the start OFJ?aD%"tﬁéBP{lf‘?%fﬂ‘tté‘éefig“h"atﬁ”d‘)"%?mef hediPsihtegrat ion t1me neasured
i n di sint ggeat babbesicdak itcapsul es according to PhEut 3 remains in a range
+/-20% preferably +/-10% after 4-week storage at tenperature 40 +/-2C and
75% r el at i[0&7] HurdneH dnpodimpiith the edaie eitell piotht wpsuisy fogiﬁaﬁé?“gyé%‘f"ﬂﬁhit% val ue

before t h§m§lg %& :mgfthe g%ﬂatﬂ'ghlﬂlo‘% Ya gufesfﬁﬂopﬂbncﬁ{t u§eh§1 SR bR of &apdu&s expect ed
that the initial values of ararre er rreters after the end of the

stabi | i tyc?%ft5 04t el%‘éYs“(ﬁEéHOfB’i/csfe‘h‘éfC? ??@apﬂ@%ﬁg r determined by the sane
o AR Mg kO RGO IRLE1RTRAN RIS pBoh Nt mYCTLI G0 21 €

set forth r1ption above. Although any nethods and
mat er i al sn&rumﬁna:r(m@ersure@mﬂmah@m wett by mefroefelisgrdaion predehe®F Al can be used in

t he pract 'a&&dfa ol @Blang, gefcorgjﬁgto@@?%a& fok VB Hot®Funtalnihg gelzpheipemsgd met hods
and materials are now descri bed, her fg?tur es @%gﬁ};% advant ages of

19 5 Decefeliagetor efan AT BT =\/§}i’élﬁl‘°d B4 A0 Y ST e thffscrl ption and
fromthe st@ké}&onkdgt(ﬁda&dﬁﬁ&%ﬁhrﬁaiﬁhﬂﬂs saahddndngﬂa@pp@hdedstehﬂmWy t he singul ar

forms i I’lClﬂJd [&ferent BreiD th%%?p w?l%l%es%%ﬁ%ve ﬁlxﬁlﬁﬁlﬂémﬂhgt ates

ot her wi se: ﬁ'l”g’gt ﬂveFFor?e ot herw se, techni cal and sci gntl fic terns
used her efime haeguptt:h eesigemansireamiza g/ 4% o.aafrei 3/ - 0HdBr 6 °byPeiie of

ordinary ghill..l.n dhg+abic Lo "Im&&fﬁvé RinSidity | wHheBbicon doekigngapwA | patents and

publications cited in this_ sp atl 8. G orated, reference.
Exanpl es U%BU@’O]:’ef‘T‘iﬁé‘WSFHIOf‘E}Wt%é ‘%%“g ghe reguélg {eg ig% d%)r{léler to nore

fully ill hbﬁ&rﬂxagﬁ Ushes ﬂfeﬂif)déitﬂe:d a@rtﬁﬂcfwfﬁmﬂ@t@ftentﬂhemwﬁ%ﬁﬁ e These
EXAMPLES s hfo u!) ( |ilﬂ% afte\l/)\@—%re <3 ofcs%raég %}Ll!%éfa&rcl c!f % IE)J’( 24 ang l?@%&&%@ of the

i nventionf | al s, Rup /re Test of
Cycl ospor hmdlﬁla?phmsmttwt&ehﬂm Plﬂf@ﬁy’él@ﬂ&@dfitﬂ’?ﬁﬁt OfF%]@l]eStTén Plustrate the

efficacy @f; K LRELSEALADMEeiRQMiERAtSoOkst bh@piusy eat-dinno Capsdl es

remains in a range +/-20%, preferably +/-10% after 4-week storage at temperature 40 +/-2°C

and 75% relative humidity, with respect to the otiginal dissolution value before the start of
stability testing., At the same time it is expected that the initial values of parameters and

parameters after the end of the stability test are measured by the same gauge ot determined by
the same method.

[0089] The details of one or more embodiments of the inventon are set forth in the
accompanying description above. Although any methods and materals similar or equivalent to

those desctibed herein can be used in the practice or testing of the present invention, the

preferred methods and materials are now described. Other features, objects, and advantages of
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prepared as described herein (see specifics described 5 Detahmber 2p0Ger e
treated with formal dehyde (known to pronote cross-1linking) and scored over
time. For this purpose, 36,5 Vu formal dehyde solution was injected into
the fill of the capsules to reach 0.3 % final concentration in the capsule
fill (capgdifsiion @Mak apparéntPbm 12Qic@bpdngnRpS tht dgms. LBthbsyptifiafon3gd 5%

f or mal dehyde sol uyti on).., The . pi nhol r e i ectd.0R4eedl e was
cover ed Fﬁwﬁﬁﬁgéﬂmﬁéﬂgﬁﬂg%ﬁﬁh ﬁ%ﬁm%ﬂ%%%égggﬁéFgggé%%g§iion ag capsul e

i tsel f. Afitees diaot Do difineli otfvaviar 1lbtaghoiot! end sisptifc SEatess PHELE®t her nobox
under 40 eggul%gh%6a$gg&gﬂ_gmggggQE§c£JQﬁémhﬁﬁﬁan@¢mﬁﬁi@hﬂﬁ@@mﬁreatnent
was conpl e ed? cap%u es wefe placed into a conventional dissolution
apparatushawdmuhﬁéﬁ&éﬂ@ﬁﬁﬁ%ﬂﬁdP@§ﬁPﬂiﬁﬁﬂ“1%§§Fm@8ﬁ8??f5ﬁ§?w§ eIl rupture
time, fill.gfglease tinme, and the appearance of a pellicle after 60 mn
were evaluated. Results are given in the Table 1, where the code of
treatment shows the reference toEzamprled e fill and shell conpositions as

wel | as the capsule sjze. Exper _ the type
of gel coﬁﬁ@&ﬂ%#@ﬁ&mﬁﬂﬁﬂﬁﬂgﬁéﬂﬁﬂﬂﬁﬁéﬁFUFﬁﬁ“FH”?@HI‘Eﬁmﬁefgﬁﬁmakxperinenta
vari ant s wWiRineoder i Gaveh@h, tHie Mxper1of sgeld icanpe bt tdoncdwiiwiisg epar ed

according. to Tahle F belo rinmental, .yvariants with code "0" for the
type of CW5§§@T$HEFW6ﬁPﬁﬁT%%F%%ﬁgma cg%%gfxgere prepared according to Table
A bel ow. Experinental variants with code "I" for the type of cross-1linking
i nhibition enhancer were preparedpaggding to Table C below. [0092] Wen
conparing fill Rel&asSestdiBcidoinsblshles with srmmatdiipde addidaan be seen that in
all sanpl es but e last one (row 6 containing both cross-Iinking

i nhi bi t or pang Te Nes&wldicRicig of iinbibityé erbodinhanefdhy imepionfcnstles o] ease tine is

substanti al gﬁ{eg%?%?c% a0 Ly gcaﬂsge'scg%m i ) L08Rt Admfiaibbmenter 2006
an

in sanpl e&° ycine (ro , ho pellicle &@;n bserwgg:after 60
mn in di @soiue pomowedinlion a8l spaekrrremeoBerehis pEposs 25 3R R p W b 0
4. b ~~a Egﬁggh@as Ry red intb the 1l oVt cdp@ 10 @ach 6.3 ofir0l concedttalorNn the'c@sMe . pi G tE
a'~vq ~

Al {capsdeE)S ow\rlal ?-2 81, Z%Jlt)bfg\lng capsules — 8.5 pl of 36.5% formaldehyde solution). The
pinhole created by the injection needle was covered with melted gelatin solution of the sume
composition as capsule itself. After injection, individual capsules wete placed into a thermobox
under 40 °C for 15-16 hours to promote cross-linking. After the treatment was completed,
capsules were placed into a conventional dissolution apparatus and under standard dissolution
test conditions. Shell rupture time, fill release time, and the appearance of a pellicle after 60 min
wete evaluated. Results are given in the Table 1, where the code of treatment shows the
reference to capsule fill and shell compositions as well as the capsule size. Expetimental variants
with code “0” for the type of gel composition were prepated according to Table B below.
Experimental variants with code “G™ for the type of gel composition were prepared according
to Table F below. Experimental vatiants with code “0” for the type of cross-linking iphibition
enhancer were prepared according to Table A below. Experimental variants with code “I* for

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

[0092] When comparing 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 inhibitor and cross-linking

inhibition enhancer) the fill release time is substantially longer than the shell rupture time. Only
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22 5 Decenber 2006 Exanple L Cross |inking pronoted bypekasdep2008ponent s
and under accelerated stability conditions: Placebo w thout ester of
carboxylic acid (0093] A pharnmaceutical conposition according to the Table
A was encapsul ated into a soft gelatin capsule. The gelatin conposition

was as described in Tablp—B—apd—tfhusdird—Totrgntaj n | yci ne and neit her
the gel, nor the fill and norjthe Iueri antgc‘ﬁon@ai red ¢ster of carboxylic
acid. Results are givenlin the,Tabl s - .a.gn Aft erz 8 eks under standard
accel erated sstability dondit|ofs ‘gTa@I@ % da el [3cl ¢ was observed
(rupture tegt). Table A} Phafnmgc Dticﬁ;ag ogktd pn for soft gelatin
capsule filF wi thout crogs§-lihkings ijiEhi b ﬁ_gggn é@@ce Material Int. Code,
Content Vi ght per batch ¢kg)! E%'w wr Defidrat/@d; gf hdihol 38 021 00 14.7
9.261 Pol ygxyl - 40- hydr dggnat ds 87 923094 1< 65¢ castor oil
Pol ygl ycer yis- 10- ol eat e J7:873[:02 =2D. 6=13. (03 & P8Ly Bl yeryl - 3-ol eate 37 872
02 34.4 21.485 Total 100%63. J%E Fablsed B%‘;éfel_—%cgo ofition for soft
gel atin capgul e shell wift hout ,E'#‘ - 1% [ @; Enkg@ gr 2l (wi t hout gl ycine)
Material Code Content Wi ght hek sat g Lk@% ¥( g’p?\/\lﬂ]w)?;éel atin 3802200 44.0
110 dycerdl 85 % 1481104 |20 G&Dgiu , 0 |-Sor [ ¢ @ |&el/=70% 3625402 4.0 10.0
Purified water, USP 24 38278 B3EID gUL 0 |[STeRald§ ol P a250. 0 23 5 Decenber
2006 . CViv v VyV vy V m:gog'gam;@-@/mﬁ Yy Whi b WNvalo0000O
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10003] A pharmaceutical composition according to the Tabie A was encapsulated into a soft
gelatin capsule. The gelatin composition was as described in Table B and thus did not contain
glycine and neither the pel, nor the fill and nor the lubzicant contained ester of carboxylic acid.

Results are given in the Tabies 2 — 4. After 8 weeks under standard accelerated stahility

conditions (Table 4), 2 pellicle was observed {tupture test).

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

inhibition enhancer
Material Int. Code Content Weight per batch (kg)
{ % w/w)
Dehydrated ethanol 38 021 GO 147 9.261
Polyoxyl-40-hydrogenated 3787402 30.4 19.165
castor oil '
Polyglyceryl-10-oleate 3787302 20.6 13.003
Polyglyceryl-3-cleate 37 87202 34.4 21.685
Total 100 63.114

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

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

{ Y% wiw) _

Gelatin 3802200 44.0 110

Glycerol 85 %a 1481104 20.0 50.0

Sorhitol 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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c70c7Cr0c7vvro6e 000000+ 0 as BneeErbieci26006U WO 0 O
00000000-000p~u 0O0O0OO0OO0OO0O0ODOD0ODOOOOODODONOM Jp~ O
wal FHUP+ pvvalavyvHZ265 Decenber 2006 Exanple 3ty
Cross-1inking pronoted by placebo conponents and under accel erated stabil
condi ti ons: Placebo mnth cross |I®Kmﬂ@.ﬁﬂhlbltl0n enhancer only [0094] A
pamenth endlegsl Ignated aigbiliisyl ated into a
soft gelatin cap-w : dl. P PO gectRgdording to the Table
B (esepra) did not contaln Cross- Ilnklng |nh|b|tor and neither the gel,
nor the | (8P4 carfresntisn seutosiiop ssoria g Pl B tTBREHHAALET (ester of

car boxyli lﬁsiﬁlcﬂmulé Qeaphesaka aﬁ@bﬁca)amauﬁg o theTblc/H (uﬁfh)(ﬂld jD085Eln Results are

given in the Tables 2 - u ft 8. weeks d stability
cond|t|on§mi5'lk§§1‘?emlﬁs’mr3‘d|6‘8‘ﬁ ‘E‘T%‘B 9\%?’ §18ar“flcé) ?du% ure estb?tlt gTabI e C.:

Phar mac e utibgade: eeaphgitbiybmnciopcoplatd aqgetepbittheddplislul e fill with cross-1inking
I nhi bition enhancer -tocopherol Mterial Code Content Wi ght per batch (kg)
( % w w) @@?ﬁ}dka#teﬁe@y%n@ﬂa@@s@zi (g Yfiey 8 gedhpin accpggptph &40 hydr ogenat ed
37 874 02:3Quidns kB0 pGRB &R obRirted ROINGLyger yI -1 0- Ol eate 37 873 02 20.6

13. 003 Pol yglyceryl-3-oleate 37 872 02 34.3 21.685 Tocopherol acetate 36
594 00 0.2 0.126 Total 100 63.24 Exanple 4 Cross-1inking pronoted by

pl acebo cﬁﬁpeﬁeﬁh@nanmﬁumdewxeh@eﬂewénﬁﬁﬁspabpkﬁﬂyﬂhéﬁﬁﬁaﬂFﬁhs Pl acebo

Oo O
0o0O

wi th est emhipfitiongnbowed-itecopletdd - ascorbvl palnmitate
Material Code Content Weight per batch (kg)
(% w/w)
Dehydrated ethanol 38021 00 14.7 0.261
Polyoxyl-40-hydrogenated 3787402 . 303 19.165
castor oil
Polyglyceryl-10-oleate 3787302 20.6 13.003
Polygiyceryl-3-oleate 37 87202 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 stabilit

conditions: Placebo with ester of carboxylic acid - ascorbyl palmitate

[0096] A pharmaceutical composition according to the Table ID was encapsulated into 2 soft
gelatin capsule, whete the gelatin composition did not contain glycine and neither the gel, nor the

lubricant contained ester of carboxylic acid, but the fill did.

[0097] Results ate given in the Tables 2 — 4 (mpra). After 8 weeks in accelerated stabifity
conditions (T'able 4 (supra)), pellicle was observed (rapture test).

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

Material Code Content Weight per batch (kg)
(%% w/w)
Dehydrated ethanol 3802100 14.7 0.735
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[ 0096] A pharnmaceutical conposition according to the 5Tphtémbey2606

encapsul ated into a soft gelatin capsule, where the gelatin conposition
did not contain glycine and neither the gel, nor the |ubricant contained
ester of carboxylic acid, but the fill did. [0097] Results are given in the
Tables 2 {74,{ Ipmg%ﬁwﬁgkgr 8 weeks, 1 M acCglerated stahishsty canditions
(Table 4 supfgfammng l'icle|{was observied (rupturp test). Table . :

Phar maceu ic% QQHB9§bEh9n ’oraﬁg337ge|at|ﬂnpapsule FiT{ggmM Th crjoss- | inking

lh . d

i nhi biti op—et Cel th S€ Tt Veteriat Contgnt Wei ght
per bat ch (I/ \0?5’817‘69‘754,\711 Q}R“‘tcmh\ dr ‘Vé:}%}., nnn?ﬁ‘}gQ 024 00 J_Zk};lfn 735 27 5 9
Decenber GASCPEW\EBWFEMO hwd%ﬂo’{%%t d '2709?‘74 02 30 ?Dpolﬂfx r‘aﬁt or oil

Pol ygl ycel&ual 10- ol eate 37 873 02 20. 6 |1. 03100Po| ylgl ycer $l00B- ol eatle 37 872 02
34.3 1.71 Ascorbyl palmtate 10 391 03 0.02 0.001 Total 100 5.001

Exanple 5 -ross- m ang~ronoted acebo conponents and under accel erated
stability conditions: Placebo with two cross-Ilinking inhibition enhancers-
ascorbyl palnmtate and toco herolExampkate [0098] A placebo of a
IOharmaceutlcemwuth promgted i plaedhio sgmpenes spduimeapeclpraed seahilify ed into a

SOft gel at opdif HIST ] ebo RhtE WO ¢ :A,J ﬂ' bl F..!..‘I.J:P* -.."! i!"irLF"'i 1L Tabl e B
did not contain egC|ne and ne¥¥%§¥5¥ﬁ§£§% , hor the Iubricant cont ai ned

esters of éo%ggj bj‘? Xer(etgﬁc Bgagm%g?xt%éa]l Ecgl%\?\%%c{? acciorcﬁ.]n t{!; %?%] 3 anca su.%te?]l;l D w gl ven in

|.

t he Tabl e &ceeléra
conditionsmxﬁhhi@pﬁkbﬂpmd#gdmpebhpﬁﬁ@nma@ﬂ@$®éhwéﬂéémwppmweghegt) Table E

Ph I th
ar mac g&ﬁde&}%x 1 ?ﬂp‘t&.s%% lhlgir%ﬁ‘tt I Am-le) ] gstegsedf@&mylﬁ aps Whiend dildia. Wi

cross-1inking ancers - h tocopherol acetate and ascor byl
pal m t at e Q{cEL@{L‘ ar. Qﬂn@@f&%ﬁ.& ZN(IQJM} .AEQ-I’B BaksGhactdegred staid W) Dehydr at ed

et hanol 0 5 _Pol - hydrogenated 37 874 02 30.3 1.515
cast or 0|F éﬁ? 4#%?%1 ﬁ%k@%ﬁ f%g 1. 03

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

Material Code Content Weight per batch (kg)
(%o w/w)
Dehydrated ethanol 3802100 14.7 0.735
Polyoxyl-40-hydrogenated 3787402 303 1.515
castor ail
Dolyplyceryi-10-oleate 3787302 20.6 1.03
Polyglyceryl-3-oleate 3787202 34.3 1.715
Tocopherol acelate 36 594 G0 0.2 0.01
Ascotbyl palmitate 1039103 0.02 0.001
Total 160 5.001
Lxample 6

Cross-linking promoted by placcbo components and under accelerated stability

conditions: Placebo without esters of carboxylic acid, glycine in gelatin

[00100] A pharmacentical composition according to Table A was encapsulated into a soft
gelatin capsule, whete the gelatin composition according to Table F did contain glycine , but

neither the gel, nor the Inbricant, nor the fill contained esters of carboxylic acid.
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Pol ygl yceryl - 3-ol eate 37 872 02 34.3 1.715 Tocopher @ DacahBt£2866594 00
0.2 0.01 Ascorbyl palmtate 10 391 03 0.02 0.001 Total 100 5.001 Exanple
6 Cross-1linking pronoted by placebo conponents and under accel erated
stability conditions: Placebo wi thout esters of carboxylic acid glycine in
gel atin [G&l6Q] A.m@@ﬁaagﬁahh&ehmgempath@omﬁae@@ﬂﬂhn@mkaKMabheyA was
encapsul at ed In at i e Lhe, nposi tion
accor di ng %" so[?g)% (‘mg@) 4€é’ia?1°§r§10|xﬁ T hﬂe‘?ﬁit %Asgg ? nor the

| ubri cant wanmﬂmtdaelofxmrh indeiargtlalmnediuesv@qréﬂieﬁlwewh@wane”a’eﬁné wih@ts Decenber
2006 [Oofjgggﬂle Results are given in the Tables 2 - 4 (srpra). After 8 weeks
in accel efated stability conditions (Table 4 (sipra)), pellicle was
observed (rupture test). However, the fill-release tinme was still under 10
m n and t hebgel:aki damtpeﬁsiicduumo&fgbleﬁn &@sute shelvah swed-kuddingtihhiter{witar | ant s

wi thout glywietine. Table F.: Gel conposition for soft gelatin capsule shell
wi th crogs-1inkigge.dnhi bi tof (wedda 9l ycicogdne Matl erniaadn: Lodas@ont ¢nt Wi ght
per batch (l:g) Gelatin 3802200 43.8]110.0, G ycine 3802200 0,452 1.135
d ycerol [85.% 1481104 19.9 50 0 Sorhifol S8(” 709 3625402 4.-0-10.0
Purified |waker, USP 24 3822B003%82200 80.0 “Ibtal [100 25410935 Exanple 7
Cross- | i nlisge pronot ed pl acebossomoponent so4ad under actelserated]stability
condi ti oNfE, Eh@gepo Wi Th es eriQfigear boxyhoe aci d, tocaepberol agetate, and

T
glycine i B'orb:é:,‘féof.‘%"/u'. 66102} /-\ }%Qs%ﬁrac:““ qu co OoSiTi q@oaccord ng to Table
i

C was endapsutated—int S A-capstte;—where re—getatin
conposi ti OIS RHEAE R 0 Ta eﬁéégﬁ:du 3 glyci newa-&%-b—t—thcf:- | |
cont ai nedTest er of carboxylic acid, tbcoph® ol #cetat @L89H0103] | Results ate
given in Tables 2 - 4 (npra). After 8 weeks in accelerated stability

condi tions (TabI e 4 (sutra)) pelﬁsﬂxéﬂzvas observed (rutur,e test).

However, theC O LaF PAHEGHAM Y e gel atin
i . agetgie, and lvcme in

resi duum afcendities hepylic pg
gelatin
[00102] A pharmaccutical composition according to Table C was encapsulated into a soft

gelatin capsule, where the pelatin composition according to Table I did contain glycine and the

fill contained ester of catboxylic acid, tocopherol acetate.

[00103] Results ate given in Tables 2 — 4 (suprd). Afer 8 weeks in accelerated stability
conditions (T'able 4 (szpra)), pellicle was obsetved (rupture test). However, the fill-release time
was still undet 10 min and the gelatin residunm after 60 min was less than 1 mm and smaller

than in variants without ester of carboxylic acid.

Example §

Cross-linking promoted by placebo components and under accelerated stability

conditions: Placebo with ester of carboxylic acid, glycine in gelatin

[00104] A pharmaceutical composition according to Table D was encapsulated into 2 soft
gelatin capsule, where the gelatin composition according to Table F did contain glycine and the

fill contained esters of carboxylic acid, ascorbyl palmitate.

[060105] Results are given in Tables 2 — 4 (wprs). After 8 weeks in accelerated stability

conditions (Table 4 (spra)), pellicle was observed (rupture test). However, the fill-release time
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than in variants w thout ester of carboxylic acid. BESDptem8e£R086 fi nking
pronoted by pl acebo conponents and under accelerated stability conditions:
Pl acebo with ester of carboxyli c acid glycine in gelatin [00104] A
pharmaceutical conposition according to Table D was encapsul ated into a
soft gel aisAdlGaps U Lin 2d@E gelddih eesig@laiikdt0 NP6 ShilkGhenag cokdinitgot 0 Tabl e F
did contaipn glycine and the fill contained esters of carboxylic acid,

ascor byl p%ﬁn1tate [ 00105] Results are given in Tables 2 - 4 (s;pra).

After 8 weeks in accelerated stability conditions (Table 4 (sapra)),
pellicle was observed (rupture test). However, the fill-release time 29 5
Decenmber 2006 was still under 101mmmpgmd the gelatrn resi duum after 60 mn
was snal | er tdraf-tinRing gronsidd baipieei et e Aqkleca@dGrabdisy | | nki ng

; witlaey ebogtic edidghtinelinsgeddtinl | ty conditi ons:
Pl acebo with esters of carboxylrc acrd glycine in gelatin [0010G A
phar maceuti cal conposition according to_Table E was enca sulated into a
soft gel dt¥Pf! capstiplermggreicd composien 25tordirece hiptrsh P 6PF2RE8 ﬁPﬁﬁ”? Table F
di d cont aiga@lcytGily) @had the bhin boddosiiaons-ahn@dablsF e cainicgydexyd defiaci d,

t ocopherol acetate 0 Results are given
i nTabl es 2454 %eey?prca!}fxy%ﬁﬁg%“ﬁ’ﬁmla etea%ﬁ“ﬁaaa%%g} ﬂﬂnf “8d stability conditions

(Table 4 (#hgpPra)) resEhL eLﬁnwaﬁeqebagr@rs%ﬂeps r;,&eprluaed&%& swbiigever, the
fill release imfe was sfill under m'n and gel atin resrduunrafter 60

mn\msa§%ﬁwﬂ@&ﬁ@ﬁ%%%#%%#ﬂﬁmeﬁW%Q%W%ﬁ?%WWﬁm ester of

carboxyl|&maﬁﬂdﬂmﬁm&ﬁphﬁﬂ%@dﬁh&&ﬁm&ta&tmgnmhﬁnnkﬁﬂhbyuﬁiaﬁebﬂhﬁonponents
and under accelerat % st b&k&%x sconditions: Placebo with another ester of
car boxyl i $EAEEE SRR R

ycrne Fn gelatrn [ 00108] A pharnaceuti cal
conposition was prepared in 4 sanples according to Table G On a lab

scale, gelatin conposition accordg OpTabl e G contai ning glycine was
prepared.  Thid8sKidiidpsva6@8d basheso JnOwH G DirSieSacelesaiel ahbilityr | bbon wer e
cut out fr ogutiiiend PladEho withas S@HeRt bfkartbxdicacis - UPGE liagdlmid i | m wer e

i mersed into each one of the variant of the fill conpositions listed in

Table G Abtwer 20 Jhpjumsicetuﬁ@arto@nitioamsrmme@'empen}ébtsmcerdin@itcsﬁa@e\ﬂbr e washed
and pl aceenéﬂgmogeﬁtnetn 31(1%0 'Jc%o@&gvr@trmeemeﬂ&%%%aﬁeeesg& A4LC and shaked to

di ssol ve es’ were en after 0 mn ahd content of
free, disSet @eerwgeraareri sdicppog Hiees oS grfatin T10R° Were cyresidinrele B r ect
spect r ophghegRhilyys atcs 8hthe RMin fIRGALAAhmbl SISO VichNgheGhhY @Fiahdbf Hegll | show t hat

variant Wc'oEn?osMoxﬁst(eE ’Talgl (L_!}e Agt Szta%gurg tlfleratmelrt at room temperature, discs were
washed and placed into 50 ml of distilled water, thermostated at 37°C and shaked to dissolve.
Samples were taken after 4, 8, 12 and 20 min and content of free, dissolved gelafin in the

solution was measured by direct specttophotometry at 275 nm.

[001G9] Dissolving curves in Fig. 1 show that variant with TPGS (FT, blue dashed curve)
displays an improved dissolution characteristic aftet 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 ptomoter

Material Quality Standard Combosition V6 w/wl
Variant 00 | Variant FO| Vadant Variant
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di spl ays an inproved di ssolution characteristic aftes becahben2006t h
al dehydes as conpared to the sanple w thout

pl acebo sol uti on contai ni ng
TPGS (FO, red variant).
gelatin capsule fill
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in 4 variants
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Cycl osporine'as the active ingredient

cross- i nki,fgp. i pdn’iﬂo@iﬁm?%?@d??g%fanh Daps B stfelloion@fs GLAS mﬁﬂb%ﬂ @i nhi bi tor

in the shgjyémé)n

C 411

IaLIIl

in the capsule fill,

conparison to gelatin capsul es vvlth

W TH

r

7

active i redli e VI THROUT In CTOSST T IRT T 1T O ¢ C
fill and \?\Athou{ha?uélss linl Hng T9%i bifo %0 the ﬁpr(%ri}i%ﬂ
was usediin this experinent|to exenpl fy(“f@WéW)berefl ts of the in

Gelatin 3802200 45.0 450.0

Glycin 3802200 0.454 4.54

Glycetol 85 % 1481104 20.0 200.0

Sotbitol sol. 70% 3625402 ) 40.0

Putified watet, USF 24 3822800 30.546 305.5

Total 10¢ 1000.0

Example 11

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

cross-linking inbibition enhanpcer in the fill and cross-linking inhibitor in the shell in
comparison ¢ _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

[o0110]

Cyclospotine was used in this experiment to exemplify the benefits of the instant

invention for an active phatmaceutical ingredient/agent formulated in an ethanol-containing

formulation encapsulated into a soft gelatin capsule.

[00111]

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

)

the shell
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In parallel samples Cyclosportine prepatations were formulated with and without

WITH cross-linking inhibition enhancer in the fflf and cross-inkine infifbitor in

closporine as the

in the

Cycl ospori ne
5t ant



invention for an active pharnmaceutical ingredi ent/agegtDdcenihdra®08® i N an

et hanol -containing fornulation encapsulated into a soft gelatin capsule.
[001111 In parallel sanples Cyclosporine preparations were formulated with
and without representative inhibitors and the inhibitor-enhancers

accor di ng [M8!2 he |4W@ﬁwglﬁﬁﬂPS‘(1%X5 TYSTRICEESEPTFT TR PR BPETOR” enhancer in
the fill angdi6l.088ad idakhd ¥ cbbif) o@phdrdl acctah@ses e bdmpddiidh dDéc&hiver 2006
[00112] Accordl ng cap val e dh agelatin
conposi ti GA I&Bﬂf‘éﬂ%‘ﬁ?@?@ Sﬁﬁéle%%sra&nﬁ ﬁm%w)e c%n%?%?%gg?ao%co erol acetate
(see the eosppsintiion peficdserehpt dbseiad Feyhetesd- aﬁf&ﬂf TR 3‘1’6??“8 *“t he shell in
Table J). After ﬂ%t.&\e@k'é) &Hﬂ% s, ShRndabd nacsled @JI:@QE e Alérbinioptbeondi ti ons,

pellicles were ot observe ru ture test After rlrJDnt S, nder control | ed
r oom t enperdst GRecopdiony, ‘éﬁﬂla‘imtllt%% Shayef pp €e§“‘v&€rt&ﬂﬂt‘t “HBSErVed (rupture
test). Af tseﬁrnggmclagl areldes 24 RT condi tions, dissolution testing showed a
pattern simlar to that observed at tine 0 (see Fig. 2d, and conpare to
Fig. 2c). (13) WTHOUT cross-Hokin o inhi b|tion enhancer in the fill and
cross-1inking inhibi tor the shel | [00113] ' - Jas encapsul at ed
into a sof® &G fizdaing {plEhre 1 ) “¥¥6n did not contain
gl ydne ang,bt,;j),%hfﬂlt},gsf,gyd not contain ester of car boxyl ic acid, tocopherol
acetate (see the conposition of the fill in Table K and conposition of the
shel | in [Fab] e L)Cylp(odibadas aftpeitd ivee kst capierrsalecere thseadtst abi | ity

condi tiong, o%égggdn%&o X %éﬁﬁﬂlﬁﬁusanot&eﬁ%mteeo ipldure test). After
9 nont hs under condrti peI licles were observe t}gesg‘iﬂture test).

After 9 mivreihsrol s P ShesPop SO P TP Y PR B

non- sati sf-agt;9ry and nuch worsened when conpared to that fromstarting
conditions (sée Fig. 2b and conpare to Fig. 2a). Mre significantly,
cross-|infovitag i nhifei § wehs ader measurddabiyy @n@mtaatﬂlc%?ﬁwﬁiﬂ efFrE i esti ng can

be Observegnevsmen s %agest g cpé:‘\m&ﬁl?s%ﬁé CfRQrcoMpr ﬁ@.tcw\;gﬂe &h@vdanhi bi tors and
i nhi bi tor>"én anc SIS ace fo the inventjon a edto sanpl es

W THOUT ( &emenrfieqs). 2t gafr?dths:é@#ﬁaf dssplgtopiteyt WG ““dfﬁgT F=i e ﬁﬁgr maceut i cal
Conposi t i gﬁlchf‘@lise&@%erg_%{r@hbﬂo Qﬁpﬁ&iﬂ @arfidg| ondtiony(ade Figh 2Hund payggse t i nki ng

i nhi bition g hancer grtg_) V! I antj Lative
conposi t i O % I:Iﬂ?féflﬁrbéf”tﬂgﬁ% 81 k OsIti £E%JT%SOI%& bt caépsul e]

be obsetved when compating the results for samples WI'IH the inhibitors and mhlbltor-

enhancers according to the invention as compared to samples WITHOUT (see Lig.2b, and

cotpate to Fig. 2d).

Table I.: 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
Dehydrated Alcohol | Solvent 14,70 399
Polyoxyl 40 Emulsifier 27.14 73.7

Hydrogenated Castor
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Cycl osporine Active 9.21 25.0
40 Enul sifier
(3) Oeate Emulsifier 30.45 82.7 Polyglycerol

acetate Cross-

39.9 Pol yoxyl
2006 QG| Polyglycero
Enmul sifier

18.41 50.0 (Jdeate Toco

her ol

| ngredi ent Dehydr at ed S\Deo&mmbefapeént 14. 70

27.14 73.7 Hydrogenated Castor 32 5 Decenber

(10)
linidng 0.09 0.25

i nhi bition

enhartier Tot al

100.0 2

¥1.5 Tabl e

J.: Cel c

pnposi tion for soft

I O

ftdﬁm95§-|

nidmgwinh

ibi t o7 (Wi

th glycine Materi al

Functi on \|,U||FU||L uunt)lld

For nmer ;
prepar at i gn_of F’ Ei.n

bll.

)Age

icher,

Wit h

N/Wj rc
ed ma er

SO ranmn\/
T —CTiov

cDSUI@é 9
oolvent Ad

diri na

Ja

Al
T

.3 CGelatin Film
ded during
processi ng. Final

fill ed capsdleesphdmw] mdiatet O
elatin cross O.
Di | uen

Prevents

85 % Pl asticizer;

Gror Sl
Fohitfitign |
enipgcg 44

i mP®%in
ni dng; cr
8 _Sorbit

oaur 1mur

hel P-2pf
ss-1linidn

n

b

q

| pss t han

15% d yci ne

g inhibitor dycerol

| _sot. 7QP6 Pl asticizer 5.77

8.7 Ferrlfmgp(lde

Col or ant

0. 109. 2

Ti tamsum

Di oxi de Col orant 0.72

1.1 Total

1
L

g

Table J.: Gel composition for soft gelatin capsule shell with cross-linking inhibitor (with

glycine)

Material

Functicn

Content
[ %w/w]

Composition

[ing/capsule]

Gelatin

Film Former; Gelling

Agent

63.5

95.3

Purified waier

!

|

Solvent

Added during preparation of Gelatin
mass, with some removal duting
ptocessing. Final filled capsules dried
to moisture limit in shell of less than

: 15%%
| Glycine Prevents gelatin cross ¢.72 11
linking; cross-linking
inhibitor
Glycerol 85 %, Plasticizer; Diluent 29.9 44.8
Sorbitol sol. 70% Plasticizer 577 8.7
Ferric Oxide, yellow | Colorant 0.10 0.2
Titanium Dioxide Colorant 0.72 11
Total 100.71* 151.2 mg

L Calculated on the dried basis

Table K. : Pharmaceutical cgmposition for soft gelatin, capsule fill without cross-linking
inhibition enhancer (without tocopherol acetate)

Material Quali-quantitative composition
Function Composition | Composition
[% w/w]
[mg/capsule]
Cyclosporine Active 9.21 25.0
Ingredient
Dehydrated Aleohol |Solvent 14.70 30.9
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t' Calculated on the dried basis Table K Pharnmaceuti sabeceamgaszdoen for

soft gelatin capsule fill without cross-finking 1inhibition enhancer
(wi thout tocopherol acetate) Material Quail-quantitative conposition
Functi on mposition Conposition [%ww [nglcapsul Cycl osporine Active

9.21 25.0 | ngraghxelinp Dehyinaitiédr Allcohatb.1$Sol vient 734. 70139.9 33 5 Decenber
2006 Pol yoRydrogtPatEdrGhaasf | er 27. 14 173. 7 Hydr ggenat ed stor Ql
Pol ygl ycerjol (3) @ eate Emul sifier |[30.45 82.7 Pol ygl ycérol (10) Enulsifier

18. 41 50.(1)0Q,@@;@(55Qj1élw 99, Qdiqd71.3 Tgmge L.{: @gb cofrposi tion for soft

gelatin c e—shett—wthout— i’uS~-|||n\|||g |||I|r U‘*_WlthOUt | tine
Mat eri al Fun(??]r"%?écf:fﬂﬂﬂplent 3B t il on T oy i /capsule] 95.3 Gelatin
Fi |l m For mgr;__Cel (f‘*#g 63 .5 Agent Purified w 'rpr in vepht Added during

preparati ¢mef Celatin mass, with sonesssnoval dprisng | processing. Final

filled capsules dried (o noisture rimt rn snell of Tess than 15%

G ycerol 85 % Plasticizer; Diluent 29.9 44.8 Sorbitol sol. 70%

Pl asticizer 5.77 8.7 Ferrlc C)(lde yel | ow CoI orant 0.10 0.2 Tltanl um
£t

Di oxi de

Material Function Content Composition
[ % w/w] {mg/capsule]
Gelatin Film Former; Gelling 63.5 95.3
Agent :

Purified water Solvent Added during preparation of Gelatin
mass, with some removal during
processing, Final filled capsules dried
io moisture limit in shell of less than
15%

Glycerol 85 %, Plasticizer; Diluent 29.9 44.8

Sorbitol sol. 70% Plasticizet 5.77 8.7

Fertic Oxide, yellow | Colorant 0.10 0.2

Titanium Dioxide Colotant 0.72 11

Total 99.99! 151.2 mg

1. Calculated on the dried basts
[00115] While the claimed invention has been desctibed in detai! and with reference to

specific emboditnents thereof, it will be appatent to one of otdinary skill in the art that various
changes and modifications can be made to the claimed invention without depatting from the
spidt and scope thereof. ‘Thus, for example those skilled in the art will recognize, or be able to
ascertai, vsing no more than routine experimentation, numerous equivalents to the specific
substances and procedures desczibed herein. Such equivalents are considered to be within the

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

[0C116] The forepoing description has been ptesented only for the purposes of illustration

and is not intended to limit the invention to the precise form disclosed, but by the claims

appended hereto.
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Total 99.99, 151.2 ng 1. Calculated on the dried basbdddeiler|2046 | e t he
cl4ai med i nvention has been described in detail and with reference to

speci fic enbodi ments thereof, it will be apparent to one of ordinary shil
in the art that various changes and nodifications can be nade to the
clainmed invention without departing fromthe spirit and scope thereof
Thus, for exanRlhe-tRose stilled in the art wll recognize, or be able to
ascertain, using no nore than routine experinmentation, numerous equivalents
to the specific substances and procedures described herein. Such
equi val ents are considered to be wthin the scope of this invention, and
are covered by the follow ng cla [ 00116] The fore 0|n desc tion has
been presehtheHntay Lge(ﬁom?rfﬁ@gr@] 35‘8%@5'2‘18 232 : i@( ng@anc STHD ”k?p'?]tended
to limt tAEPHYERET Bh°PB " THe “preci se Torm dr sl ose ut by the clains
appended hereto. 34 5 Decenber 2006 What |s claimed is: 1. A gelatin
capsul e conpri a fi elatin sh ining an am no-acid

noi ety crg%s I?% ﬁmcasmﬁogg?ﬂW Herdh er%fﬁos @5%@ﬂ°émFUrFH%r conprises a
Cross- Ilnkwhgwhnhﬁbﬁvor enhancer. 2. The gelatln capsule of claim 1,

wher ein the cross-|inking inhibitor_enhancer_ is carboxylic acid ester.

3. The gelati ntegpain arss OE‘F%Wﬂw"iher%fé?%?w*ﬂé“%’ﬁﬁﬂe&ﬁﬂﬁﬂ‘ﬁ%%“?s sel ect ed

fromthe @boBlifng of WGicHtdddlyhe, AGRbYHaL YEhE IBEme, @Jrewﬁhaespaﬁlﬁ ydai Qlﬁilaﬁ[& | ysi ne,

| euci ne, threonine, arti aci d Iutanlne
ar gi ni ne, 895??”%%ghﬁﬁ@ﬁiﬁ??ﬁhqﬁ%he%L?%@mmg'wﬁ hﬁ“%@ » al ani ne,
|soIeUC|n@ohmmmuﬁmmn84)@maﬂmmmbend@uhmammdmnmd%medwlnlc aC|d or their
salts. 4 The gﬁé Qéle!tlﬁ' c&ﬁﬂé Hfl :f'ry gﬁe S Wi NG @f wl'rel'éﬁﬂ' S an]nm; Q:m‘?‘mcnéfwg ﬁe'sght 'fnm

ami no- aci & RIS % aSuP6@I880%, BndSdtdany e, b\agbdaﬁld.?mamt of 6.1 to 1%'6% and
preferably 2 to 5% based on dry matter. 5. The gelatin capsule of any one

of cl ai ns 51 t dhaigelafihearalerp! edyenepfoigigs|titark ivhryein hiprbdstliviing inditncer is in the
shel | or twhenderisinthedGhetdrimetinod of potentiating the action of a
cross-linking inhibitor in a gelatin shell of a gelatin capsule conprising
the step 6f conrtmmtei efgotedietingdieattion oishuedsb-likihainhigonib apeigintik@ cianhi bi tor with a
reduci ng géiitecigsMecaipmintineGlep @ BRO&IRg thé fHEiMEhel MAIHILIRMEHRIANGRE s 7. The
Tethod O ebdloTife MBI deikRORIL) LG | bl Lor enhancer IS a

carboxylic acid ester atln capsul e of any one of clains 1 to 5,
wherein the cross-1inking |nh|b|tor enhancer is selected fromthe group
consi sting of theashpb ghimdeeheatiethe trorsdpiing inbbitos erdeicac @carardic aglr al pha

t ocopher wstepol yet hyl ene gl ycol succinate (TPGS).

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 tocopherol acetate, tocopherol succinate, and
d-alpha tocopheryl polyethylene glycol succinate (TPGS).
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35 5 Decenber 2006 9. The gel atin capsul e of clai m 15 Debefiber 2008de via a
manuf acturing process using a |ubricant containing the enhancer. 10. The
gelatin capsule of any one of clains 1 to 4, 8 and 9, wherein said fill
further conprises at |east one active pharmaceutical agent 11. The gelatin
capsul e of claim 10, wherein said active pharnmaceutical agent is a taxane.
12. The gelatin capsule of claim 10, wherein said active pharmaceuti cal
agent conprises an inhibitor of cytochrome 450. 13. The gelatin capsul e of
any one fThe pelptitgagsapof glairahdvigehtipmade viguneepifactgiiodragatsnoingd d  noi ety
cross | iIYPRFIGCRTIK theP@BeRsr i ses gl ycine. 14. The gel atin capsul e of any
one of claims 1 to 4, 8 to 13, wherein said fill further conprises at

| east or& Eq'l_"%*%&éﬁﬂﬁ“@eﬂf??y HECEPREE|1do dxicandiSenher@inised fill Birtherwat er - mi sci bl e
li qui d, “AMRISKE ar'east ote arfoRnameReeutiAlPIeRt gl yceri des, a mixture of esters of
fatty acids and ,Rol %I ycerols (N =1 10), nonosacchari des, disaccharides,

ol i gosadthahg el CB%I {FOAEERAIG WBYein SR aFiR ShyE@ceutiqga adefhis af@188i n capsul e
of claim14, wherein said water-m scible |liquid conprises a polyethyl ene
gl ycol , 1%_ g%g‘%' R Eféﬁieﬂ@fglam%@h%{ewisa'eaéﬁ@{éﬁb?rméw%e@éﬁg%ﬁ EBPRIES Bt a i xture
t her eof "MPEY" OFRECHEINMG 19 capsul e of claim 14, wherein said tensides

conprise_ a_m xture of ol yet hoxyl ated , vegetabl e or animal oils,

pol yet h%ﬁé eﬁi@l :El(:ilr%s;‘f ganﬁ/%’(?i‘)?ﬁ%’ﬁ]é‘ | t‘ﬁ’.angﬁéo E%t‘ﬂ’i'ﬁr(?'”cﬁa'da?ﬁvncbﬂ;éd of clainms 6
and 7, wherein the €rogs: FIRIPRgY filfi bitor is an amino acid noiety. 18.
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at least one pharmaceutically acceptable excipient which is a water-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 lecithing,

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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