1 | MVEDI ATE RELEASE THERAPEUTI C SYSTEMS FOR | MPROVED ORAL ABSORPTI ON OF 7-
[ (E) -TERT-BUTYLOXYl M NOVETHYL] CAMPTOTHECI N FI ELD OF THE | NVENTI ON

The present invention relates to a pharmaceutical formulation containing a
5 canptothecin as the active principle. BACKGROUND OF THE | NVENTI ON
Canptothecin is an alkaloid isolated by Wall et al (J. An Chem Soc. 88,
3888-3890 (1966)) for the first tine fromthe tree Canptotheca acumi nata, a
plant originating in China, of the famly Nyssaceae. 10The nol ecul e
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1970s. To prepare for the clinical tests on 15 canptothecin (hereinafter
referred to as CPT) which is not readily soluble in water, the National
Cancer | ngiHUDIOE THEINVENTIGN at ed t he sodium salt of the conpound, soluble
in water (NSCL00880). The clinical trial phases | and Il were not

conpl et ed, hovEvepresdmeintentioheretstee s phatroadeeiticyl foxhilbtion dorftAningo? r hagi c
cystitis, gastrointestinal toxicity such as nausea, vomting, diarrhoea and
20 nyet Oseﬁﬁbﬁﬁﬁcﬁ%s fenRrGléblivcipieukopeni a and t hronbocyt openi a) .
Subsequently many anal ogues of CPT were synthesised with the ai m of

i dent i fyi paCHIFOURESORITHE INAESNTION City and greater solubility in water.
Two drugs mar ket, 1rinotecan (CPT - 11), marketed as Canptosar
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demont®rated th I'rst rrng, as 1n the case of the
drugs referred to above, increase solubility in water and nean that the
drug is bERg.asSERlial FAiUIPIONBat ent appl i cation W97/ 31003 descri bes

derivatives of canptothecins replaced jn positions 7,.9 an ition 7
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- CH2- CH= -R4, -C(= - NH2, -CH=C(NX2)-114, -CH - .

- CH( CH2 Ng(@;:,;\')mnyawg(mg%bwm mhﬁmcm?( Qﬂtﬂrgﬁojlg tumours(a%@ leukaemias, led

1, 2, 4- oxadi azol i di ne-3-yl1l-5-o0one, where R4 is hydrogenous, |ipear 15 or
ramified & ke fisst thinitalt ifal inathsorarit 89ads. diot prepare A 1H8XSRIRLEHS OFx t hese
possi bl e conpounds, W97/31003 effectively describes the derivatives of
canpt p§ he gampaiddire theosingftarirefeomed o a8 P T)@rpigh supss readily-sejubty loNyater. vi t h
positions 9 and 10 not replaced. O these, the best conpound proved to be
7-ni tri | e{RdafordCidanchemetingd t(MIC]) formulated the sodium salt of the compound,

soluble in water (NSC100880). The ciinical trial phases I and Il were not
completed, however, due to the excessive toxicity exhibited (haemorrhagic cystitis,
gastrointestinal  toxicity such as nausea, vomiting, diarrhoea and

20" myelosuppression, especially leukopenia and thrombocytopenia).
Subsequently many analogues of CPT were synthesised with the aim of
identifying compounds with less toxicity and greater solubility in water. Two drugs

are on the market, irinotecan (CPT — 11), marketed as Camptosar by UpdJohn



20 referred to as CPT 83, with cytotoxicity on large cell pul nonary
carcinoma (not SCLC, H460). This tunour line is intrinsically resistant to
cytotoxic therapy and responds only noderately to the inhibitors of

topoi sonerase |, irrespective of the over-expression of the target enzyme.
CPT 83 is nore active than topotecan, 3 taken as a reference conpound and
overall offers a better pharnmacol ogical profile, also in terns of
tolerability, hence has a better therapeutic index. I n patent
application EP1044977 there is a description of derivatives of canptothecin
whi ch have an al kyl oxyme O-replaced in position 7 and which have 5
antitunoral activity superior to that of the reference conpound topotecan.
Furthernore these derivatives of canptothecin which have an imm_ne group in
posi tion fnowdkfeedias leppiesrm cHaB®RIahps SVERALMRIRR e TRycatiandy SMthese
conpounds one of the preferred substances is ) .

7- t - but ox y$iina dinBerghanartpewtGeK). othepanalggyes eiishat Merdeusupiage st slinigalpr epar ed
as described in patent application 10 No. EP1044977, froma m xture of

sol vent s demélapmeniineptiesseoll, sual gy NSEH-603QY In{kamingcampidieedini SrNGHers E and
Zis obtained in a ratio of 8:2. I n European patent application No.
040302465 ritrdcachptatnédie, erahprodfug benveppd iintarf-aminc2ampédkedier GEOOUY, (Glhere i s
a description of a stereoselective process for the preparation of

7- RE) - §- buyboxy shd 0501 Raepatedriircgnbgiag solubfe kneater. sl iherderieative) .
According to this process the E isoner is always obtained in a ratio of at

| east 95: MrONBRES Srcnthif e BareRDB®Icture with 5 rinys !t dusentidldor tytbiexialyso shown
in this same patent application that this product can exist in anorphous

formand iyl hd&y §athordtittdAiHat P diRiaiBnaNtheITRét ddteoe ih Aidrsasas; e
obt ai ned using the sane stereosel ective process with the 20addition of
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m xtures O 0 hese different crystalline fornms were
i ndi cat ed formll and formIll. Success in devel oping a drug
very ofter?gg?rfstgkg;ét%%’nds on the ability to find a 4 stable formnulation of
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canpt ot hecin, alnpst all t rivati ich,r 1 | agt.C ring
i ntact ar &@m@remgnts LN, e%ﬁ?@?@%i 't@%’”e&@”% é’EW%ﬁ"&&\n&?‘f 'GL“H@_IF herefore
be very useful to be able to_have i mediate-rel ease harﬂn%ﬁeuti cal
conpounds Nkbnt aChFRENG2HR4E) -'p}%GN%%xyn’{;H@@%NﬁZP‘Féan%ftﬁv Yin fd?g‘ﬁ mat ecan)
as the active principle. . ]
dihydroxazolyl), 1,2,4-oxadiazolidine-3-yl-5-one, where Ry is hydrogenous, linear
15  or ramified alkyl with 1 o 8 carbon atoms, nitrile, carboxyalkosyl. Of these possible
compounds, W097/31003 effectively describes the derivatives of camptothecin
carried on position 7, the ~CN groups and -CH=C{(CN),, with positions 8 and 10
not replaced.
Of these, the best compound proved to be 7-nitrile (R4 = -CN), hereinafler
20 referred to as CPT 83, with cytotoxicity on large cell pulmonary carcinoma (not
SCLC, H-480). This tumour line is intrinsically resistant to cytotoxic therapy and

responds only moderately to the inhibitors of topoisomerase |, irrespective of the

over-expression of the target enzyme. CPT 83 is more active than topotecan,



This active principle, which is knowm to have Iimted solubility in

bi ol ogical fluids and |imted absorption via the oral route, could be
suitably fornulated to increase bioavailability in vitro and in vivo. The
active principle in question also has problenms of highly variable
absorption in the gastrointestinal fract. 15Cbtaining a preparation which
is imredi ately available and rapidly absorbed could in principle be

achi eved via various well-known techniques, such as the followi ng: 1) the
use of conpl exes and conpounds based on cycl odextrins or other polyners, in

whi ch t lagACAd ¥ FofBFdnds 'cBhipolAd ah@%ﬁ%ﬁai%@‘féﬂg al (fien 'pHHﬁﬁac@é%&éi'pYbﬁTS

dissolution in water or other organic solvents, dry comm nution or
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of salificat noHa%?‘E E%aziog]'\%ﬁgé@gnﬁquﬁgo%sqe Sﬁ'&mnopf gfé/r 'g%tf‘)ﬁﬁl fl)satl on
of the actlvegrln Ieltselakngnd or .in traditional uid 5formul ati ons
such as C8fpPigeec hayg an Xygr P-rgeraef in papdan é’sa Erhighidveent
fornms; 5) the use of organic solvents and/or co-solvents (such as di oxane,
di e’ hy PABemaTRlRCtvy sunaiipr uthghoekingaefegenaa egmpewybiopPiesadr bi nary or

mul tiple systems consisting of nonoethylic ether of diethylene glycol with
10pol yet hyl ehertigrorose $haesetderivativesdeficampiotbecinovhitivhave g ivimoee giove

subst ances. The conpounds or conplexes with dextrins and ot her

pol yner & goeitiexp&ndiave gisocesdiited it énpbivbli tharapdutici malee Mt tfassd do not
guarantee the total conplexation of the active principle; furthermore the

rati o bebmpeinddIend6f inéSorBidritd sibBtaitds id P-tRRlIRIinbPeltficantitb®acia fact or
limting the preparation of a 15 pharnmaceutical formwhich can be easily

adm ni Sg@wdm When & 8 té’r‘iﬁes%t b:‘é’ﬁsaﬁioo%%%%énk?é& ﬁppg%n@% ?:hh?tf oANt ee

SI gnlfl ant reases I n plasmnma | evel's, 1 n return 1ncreasi e apparent
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anur es very di
mixture of the two isomers E and Z is obtained in a ratio of 8:2.

in European patent application No. 040302465 filed in the name of the
Applicant on 21 December 2004, there is a description of a stereoselective
process for the preparation of 7-[{E)-t-butyloxyminomethyl]-camptothecin (also

15 known as gimatecan). According to this process the E iscmer is always obtained in
a ratio of at least 95:5 compared with the Z isomer.

Furthermore it is also shown in this same patent application that this
product can exist in amorphous form and in different crystalline forms and that
these forms can be obtained using the same stereoselective process with the

20 addition of further final phases of dissolution and re-precipitation using different
mixtures of solvents,

These different crystalline forms were indicated as form |, form il and form

Ill. Success in deveioping a drug very often also depends on the ability to find a



VWil e inproving the bioavailability of the drugs, the anorphisation 20
processes produce re-crystallisation effects over tine and often lead to
| ess stability of the active principle producing negative effects on the

qualiity of the drug. Sinmple or multiple enul sions and/ or
ni croenul sions are often unstable ahd are unable to transport
phar macol ogically active quantities of the drug. 6 The formul ative

salification and/or solubilisation processes in traditional pharmaceutical
forns are often unable to solubilise and/or inprove the bioavailability of

drugs Waighik arwuiiftion SRfhel sudRedrtRaRhRhaMbWAPAGHED bBmiMsteY®] brady or
| yophi | i sed products, because of re-precipitation processes of fhe active

princi pggreﬁsterrjagﬂp bi eﬂf@&m%s{eé W ?x%;tg%él}g}%lnf aBsiRdd. i1k Qb‘iiity.tig%ﬁ‘%ﬂ‘{iﬂ‘ﬂfeﬁge of a

t echnol 0gi ca ocess capable o Ising the drug”int
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inmportant .to configure the preparation of a therapeutic system which
guarant@@gﬂthe standardi sati on of the pharnaceutical physical state 10 of
the active principle, for rapid rel ease of the pharmaceutical formand to
reduge any dedi 2faropieiin thegase pbine doriativen oficempleBecinpalseastral 6/ oF THE
| NVENTI ON Thi s objective has been net in accordance with the

pr esent defivalives ovhichbyetpior gl laciong & risgniplast @re cwingd @l deadiphsplublei i matri x,
possi bly containing 15 tensioactive substances and/or co-sol vents.

The conpaterds of the invention are characterised by the presence of an
accel erated phase of the quota of drug which under sink conditions

conti nues t o hgoul@hérefdret ive venplueeRil 10! bibiabies & iane iffirdgEiaRieragad/ or
enul sion of the system which rapidly makes the active principle available

in the gRgiFRINtEa! tdbodddCEontdRingT 79 EPOBGIHokARiINddIngBRRMhbER SYSt ens

possi bly formulated with tensioactive substances, co-solvents and ot her

excq @i e%il??g%ﬁwétﬁe%cﬁv%g&%@ good technol ogi cal properties to the

phar mac orns Ccrea nthis way, 7 nmakes it possible to increase
th d of.di | uti. j i 0F; ' iall
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derivative of canptothecin which is ngot readily soluble in water is neant
any of ingeeasshiRavaliabilitydp viteendinmive- JBetacve princialg inpueslinncalsohasi s of t he

invention". Preferably this derivative is
7- [ (E) - probienys okiyighiy vadabig|dbseeptipn it thecgastiabiegfinahiractan) in its anor phous

formor inits crystalline fornms I, Il or Il1l, as described before, and/or
i t slhar maceDbiarahg ya apmparatizne with sis Bverediaicly Hpilailer abd erapdifor t he
gi matecan to be its crystalline forml. Exanpl es of pharmaceutically

accept aghsbrised teuldrie prinBipkabe aghienbt g earicuwelkauwn Jetiasduies; zatact er, the
salts with pharmaceutically acceptable acids, both inorganic and organic,
such asgd fe BHAMREe. hydrochloric acid, sulfuric acid, acetic acid, or, in
the case of acid group, such as carboxyl, the salts with

1) the use of complexes and compounds based on cyclodexirins or other

polymers, in which the active principle was loaded using techniques

20 involving dissolution in water or other organic solvents, dry comminution or
in organic sclvents and/or lyophilisation;

2) the use of micronisation and amorphisation processes of the active

principle;



15 pharmaceutically acceptabl e bases, both inorganic and organic, such as
for exanpl e, alkaline and al kal i ne-earth hydroxi des, amoni um hydr oxi de,

am ne, al so heterocyclic ones. The invention provides rapid-rel ease
or al--pharmaceuti cal conpounds containing 7-[(E)-t-butyl oxym nonet hyl]
canpt ot heci n (gi matecan) as the active 20 principle including a matrix
consisting of liquid anphiphilic substances or with a nelting point of |ess
than 60C in which the active principle is at least partially sol uble and/or
di spersed and/or inglobated. S According to a preferred enbodi nent
of the i nvgniHeoMiset BE rRMBIBHE nfiérobhRiidide TATON GHIASO miltgidde8sutsions

t ensi oacti ve conponent which is conpatible with the anphiphilic matrix
capabl e of sgbgﬁ&}ising and/ or di spersing honogeneously in the anphiphilic
matri x. 5According to an even nore preferred enbodi nent, the conpound of

t he i nventj.op. al L.pc : t SLSL| - ent s capabl e
of di spers4)ng'ei ﬁ%ghgptéeaﬁgﬁ%ggt ?’&g@ggg%nﬁﬁg’gh??‘%t'ﬁ’%éﬁ%‘)@go?%% g"éi f; able in
turn to be | oadg th nphiphilic matrix, .either .tepsigactivated or not,
Lo obtai - a FoHaEETAS s B QY SHindBp ool SHIGT Jf R ERET i BHES ¢ o
i nprove the machinability of the pharmaceutical formmay al so be present.
By "anphi phi far@ulaliges apiedr ass sygids: HORSH SCLROBSt ftheelatinl €arelesni ch
contain both a hydrophylic and a hydrophobi c portion. The anphiphilic
subst ances waifesMescant frmssed according to the invention 15 include polar
l'i pids (lecithin, phosphatidyl choline, phosphatidyl ethanol am ne) ceram des,
gl ycol i alRytheetdser ofsoodarks shiedrity| endigh y colsolventsogsbstt  as hdiogane,
(Transcutor), macrogol glycerides consisting of m xtures of nono-di and
tri gl yceri deginfneyiadetamive, agichatngdigpisoxide, pdinyethinidosomidl wrobmaandrof fatty
acids (GelucireTM 44/ 14; Gelucirem 50/14), hydroxystearate pol yethyl ene
gl yool 5 20 ot Sldienst Sriling i abisanydesi el of bRk Gijcbrakthon o

r

coconut oil (Myglio , pol ysorbates (TweenTm 20 - TweenTh 80),

N)
phoRghat | desplpDaSho ol U A BRARASE Qi Bhlc BREG0NEpERRREE (1) I

40)°, nonool e ter ycero I nol elcs eceo isine(r) 35-1),
oi ly unsatur d cQsy. 9 cerides, capril - o]l
(Labrafil(r) 1al];‘l\f 1@Dﬁ$(¥%r §§ o‘Jfoq‘{‘&g)ﬁ%% o\'ﬁ!’ﬁ: r‘get’%rﬂ%o I%'/"@t ﬁ’iﬂeé néglg Fi)?t% | e

(Laurogl ycol (r) FCC). IThese, K substances may also be mxed with each
bt hor ¢ BHOBISHELPRPRisSS ofen diGubIS BB grioter Brgiaates Fientddie
presence of an active principle. 5 Preferably the anphiphilic substance
consi st soBpPlexaliero §b1thg| Jativei principlgy Athesmers (1be ratig batweer the eartivgr e
preferable for the anphiphilic substance to be GelucireTM 44/ 14, i.e.

PEG 32 ppatigiet ayd dhe rplymer és wenh ofenearfaaior diroiting ihei prapawtioneeineen 1305
and 1595 Daltons) glyceryl laurate GelucireTM 44/ 14 or GelucireTM 50/ 13,

i . €15 PEGR@&Pndceatiga fornyh wheshglands sasily teldmanisiesed.nol ecul ar wei ght of bet ween
101305 and 1595 Daltons) glyceryl stearate).

The micronisation processes often do not guarantee significant increases in
plasma levels, in return increasing the apparent volumes of the powders making
the processes producing the capsules, tablets and granules very difficult.

While improving the bicavailability of the drugs, the amorphisation

20 processes produce re-crystallisation effects over time and often lead tfo less
stability of the active principle producing negative effects on the quality of the drug.

Simple or multiple emulsions and/or microemulsions are often unstable and

are unable io transport pharmacologically active quantities of the drug.



The tensioactive substances which can be used according to the invention

i ncl ude the sanme phosphati des and | ecithins (phosphati dyl choli nes,
phosphat i dyl di et hanol am nes, sfingomyelins), anionic and non-anionic
ermul si fyi ng waxes, sodium |l auryl sul phate, sodi um dodecyl sul phate,
pol'ysorbates, cholic 15 acids, pol oxamers, sodi um sul phosuccinate, sodi um
| auryl sarcosinate. According to a general enbodi nent of the
invention, first of all an anphiphilic matrix containing one or nore
anphiphilic materials to which one or nore tensioactive substances are

added to thersplfubh@aive @alificfion aidioe salublieBer ProtRSek Ninexsaisonall 60C is
prepared. The quantity of tensioactive 20 substance is usually not nore

than 10%?;&/%09‘&&@5!9?@!:%@’ Hat WeeR Qnh¥cand ubilise am-Eﬁ’c:rlt NirprdUextige it s

possible to rmediately add a variable quantity of cosol ubilising

subst an LG b I 0% 10
cor bi { o Py RILEALY B kS B kM SRR HrERb ol H5RibRe MEubR 22"
honmobgengous...di sper si on. The. act.ive principke.can.be sol.ubilised
and/ or  PeREFed Badhiof tecares,af m PR Ag iok Ptesiee by ot BB i een 0. 106
and 50 % The fornmul ation obtained in this 5 way could be used to fill hard
o St t PRGIGR dajosulus canceling oug B GEHEMRGST A HUTEEGEhBRINENT of the
invention, the said pharmaceutical conmpound is contained in hard gelatin
capsul esapahlg Bf selubilising; tbagkug dpiha eBarmscestical fgemafs it i8PSAPEHY t80f t gel
capsul es. The object of the present invention is also the nethod of
pr epar apiodcefpreparalionsvdveh e tréadilydreidasada sad twithalpotantiplyu indpravdd of t he
correspondi ng capsul es. The conpounds of the invention can be obtai ned by a
met hod Gioagaibiling iDbetemélirpoviany te tcagégureaheRireparatibn alfla theeapmesticsol i d
anphi philic excipients are possibly brought to nelting point above 60C, or
one or SRAGMSHNES gLbfhntearNiheHthndargistict enthe PHarMateiicsePhiiica1@talg them to
melting point until a solution and/ or honbgeneous di spersion is obtained
whi i : ; ! i i T, ci pients,
wni S 1ol BESLERE R Rl i M e e B e mba el R BT ol 0 e
anbi ent uy (A i 0 add tensioactive excipients, in this
or in o?r{l}gag\g#gine@%hﬁHﬁ?éﬁggggﬁ&%ﬁ%&réous di spersion is obtained. b) To the
tensio i.vat.e i phi l. R ._ obtained at point (a) the active
princi pre EFNdispersed and/or inglobated to obtain a
honogeneous sql ution and/or dispersion. ., 11 c). To the system obtai ned at
poi nt (b) i t1Hg ohipclivenasikpengael §i petRrdanee withithe RIeseB-RWINHEA: BY such as
wat er, pol yet hyl ene glycols, glycerin, sorbitol to obtain a honmogeneous
di sper siognulating ey sirepieoler areragoind t#Mehikilicc sathe IPessiel cen@imagd or soft
gel atin capsules so as to obtain a fornulation which may

15 tensioaclive substances and/or co-solvents.

The compounds of the invention are characterised by the presence of an
accelerated phase of the quota of drug which under sink conditions continues to
be rapid up to complete solubilisation, dispersion and/or emulsion of the system
which rapidly makes the active principle available in the gastrointestinal tract.

20 Transportation with amphiphilic systems possibly formulated with
tensioactive substances, co-soivents and other excipients, useful for imparting

good technologicai properties to the pharmaceutical forms created in this way,



5be liquid, semsolid or solid inside the capsule. d) To the systens thus
obt ai ned at point c), excipients with various functions can be added to
convert any liquid or semsolid forrmulations into a conpletely solid phase
for.the preparation of capsules, tablets, granules, mcrogranules and
sachets. These functional excipi ent’s may be silicics, 10 cellul oses,
am des, sugars, polyvinylpyrrolidones, nethacrylates and the nore conmon
snoot hi ng agents, anti-clunping agents, lubricants such as magnesi um
stearate, stearic acid and talc. e) Oher adjuvants can be selected from
preser Va{dkes Sit (ﬂz_ﬁ,&m}h@ﬂ@smc@%@éaﬂ@oa?m ol @isksieliomiinevisb and corgasi C
aci ds/ bases, antioxidants 15 ("butyl ated hydroxyani sol e", BHA, and the
rel ated y ] Ok - 8 hinSithaich g hS

gt &c;il—%ffh)éli?ﬁﬁﬂo%@ bgﬁ%lggﬂr%‘ _§n 'dA\ 1eBHBraBlinShaisbigivh:

("ethyl gn Iamn aacet1c acl n al ternative way of preparing
matrix a5t o eapih B Bsdft hRelthh f1FoioldtH 8 ouRE T el SrRBRRERTL L g
i sper o8t CARMPIVAST BRTPIAaT RO & Pbfead i SPURl 20 Bhota of the
N e ML A

into capsules, 12 sachets or converted into tablets with the addition of
sui t abl ead} anaat heserrnpeundsi epeited in thecsastipp ditlad|“Taennieal |basiss@édhe ani des
and lubricants. The sem solid anphiphilic matrix by cooling and with the
ai d of mwestidn”uBraferabhydihis dgrivativeasi BI{Ept-buyicymingreethyl-cempiatbetine
formulation until an easily workable or machinable 5 granul e or

m cr ogr @rugimatscaabtiaiie dmofphmassidpmeodiry iter cryetallgpeafosingt I, dhoprincess can be
used to produce the final pharmaceutical form The anphiphilic

mat ri X gessFibBlY peRM, 2laRbRe tdephahiiceatddllye astdiRhoiaC esligBEveANhdr@ al | the
phar macol ogi cal ly active part of the active principle directly in solution

andg/er b%&%%ﬁﬁqg%r%e @Eﬁe’étggﬂﬁég) Be ﬁéé%{ﬂir\%ﬂ‘orrﬁ(ﬂzu” her excipients with

vari ous tions may to convert any liquid or semsolid
f | ati ' L ' h ' f
ol T kel 19 SPGB RIA AP Sel arkl Sy RLSRNHIRRR'

i pi ent b i)igi | ul ' 1d : .
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include a gastrosoluble or gastro-resistant coating with derivatives of the
cel | ul oaesdicapeitioormit Wae rgasec oh@cy IoPymesuch as carboxyl, the salts with

15 pharmaceutically accepiable bases, both inorganic and organic, such as for
example, alkaline and alkaline-earth hydroxides, ammonium hydroxide, amine,
also heterocyclic ones.

The invention provides rapid-release oral pharmaceutical compounds
containing 7-{(E)-t-butyloxyminomethyl] camptothecin (gimatecan) as the active

20 principle including a matrix consisting of liquid amphiphilic substances or with a
melting point of less than 60°C in which the active principle is at ieast partially

soluble and/or dispersed and/or inglocbated.



The capsul es, mcrogranul es and/or tablets can be subjected to well-known
20 coating processes with gastro-soluble or gastro-protected filns with
cel l ul oses and nethacrylic acid pol yners. In terns of dissolution
characteristics, when these fornulations cone into contact wwth water or
aqueous fluids there is the imediate dispersion, 13 solubilisation and/or
enmul sion of the systemcontaining the principle fornmulated in this way. The
tensi oacti ve substances and the co-solvents present in the anphiphilic
structure pronmote the wettability of the systemand the passage into

sol ution of hEé‘or@Eﬁg'tH% PrefdifddPeRBobifft Bgtﬂeoln@eﬁl‘iﬁr?%é gb Bﬁﬁ@éﬁﬁ\e' n

absorption in the 5gastrointestinal tract. The follow ng xarrp es

illustr v
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agitation J]% gl mat ecan until a honbgeneous sol ution/ di spersion was
obt ai neémph'ph matriX. The mixture obtained in this way was |eft under
agitation at a tenperature of 15 at |east 55C for at |east 15 mi nutes; then
the ® or douBseerdinghapa eNaR @ Biaferrecipsinadimant dhe iqomnpungi ofgthe

di stribution syringe, until a weight of 550 ng was reached per individual
capsul einv@hion tdiso t iopiudest Ae coaponért wassipling edf oo-sdieriiedgapsbia hef capsul e
to close it and it was sealed using a sealing systeminvolving a 50%

et hanol dizpdrsiv Br thaGesgivagtivatst bmphiphéiat redirixnormof baihg abbid i turféo benal
capsul es each containing a 0.1 ng dose were obtained. The capsul es

obt ai neghadadtyy teVEmptaxhilid ntfelx deitri easRoddlivitdd - Abt, ObblAs S fdiad) 80%
after 30 m nutes according to the nethod described in USP/ NF. 4
semisolid or solid form.
10 Any other excipients to improve the machinability of the pharmaceutical
form may also be present.
By “amphiphilic substance” is meant a substance the molecules of which
contain both a hydrophylic and a hydrophobic portion.
The amphiphilic substances which can be used according to the invention
15 include polar lipids (lecithin, phosphatidyicholine, phosphatidylethanolamine)
ceramides, giycol ialkyl ethers such as diethylenegiycol imonoethyl ethers
(Transcutol®), macrogol glycerides consisting of mixtures of mono-di and
triglycerides and of mono and disters of polyethylene glycols and of fatty acids
(Gelucire™ 44/14; Gelucire™ 50/14), hydroxystearate polyethylene glycols
20  (Solutol® HS 15), triglycerides of the CB-C10 fraction of coconut oil (Mygliol® 810
N), polysorbales (Tween™ 20 - Tween™ 80), phosphatides (Phosal®),
hydrogenated castor oil POE 40 (Cremophor® RH 40), monooleate esters of

glycerol, linoleics (Peceol®, Maisine® 35-1), oily unsaturated polyglycosylated



Usi ng the sanme approach and reducing the quantity of GelucireTM 44/ 14
proportionally capsules in the various dosages were obtained ( 0.1 ng -0.25
ng - 0.5 ng ). For 1 ng capsules the quantity of GelucireTM 44/ 14

was increased to 809 5 ng per capsule for a total weight of 810 ng. Raw
materials 0.1ngy capsul es 0.25ng capBul es 0.5ny capsul es 1ng capsul es
gi mtecan 0.1ng 0. 25ng 0.5ng 1ng Celucirem 44/14 549.9ng 549. 75 549. 5ny
809ny Total 550ng
glycerides, capril-caproil (Labrafil® M 1944, Labrasol®), monolaurate polyethylene
glycols (Lauroglycol® FCC).

These substances may aiso be mixed with each other to obtain various
melting or softening points alone or in the presence of an active principle.

5 Preferably the amphiphilic substance consists of macrogo! glycerides, such
as Gelucire™. I is even more preferable for the amphiphilic substance to be
Gelucire™ 44/14, i.e. PEG-32 (polyethylene glycols with a mean molecular weight
of between 1305 and 1595 Daltons) giyceryl laurate Gelucire™ 44/14 or Gelucire™
50/13, i.e. PEG-32 (polyethylene glycols with a mean molecular weight of between

10 1305 and 1595 Daltons) glyceryl stearate).

The tensioactive substances which can be used according to the invention
include the same phosphatides and lecithins (phosphatidylcholines,
phosphatidyldiethanolamines, sfingomyelins), anionic and non-anionic emulsifying
waxes, sodium lauryl sulphate, sodium dodecyl sulphate, polysorbates, chaolic

15 acids, poloxamers, sodium sulphosuccinate, sodium lauryl sarcosinate.

According to a general embodiment of the invention, first of all an
amphiphilic matrix containing one or more amphiphilic materials to which one or
more lensiocaclive subsiances are added to the soluble or molten mixture at
temperatures in excess of 60°C is prepared. The quantity of tensioactive

20  substance is usually not more than 10% w/w; preferably between 0,1% and 5%.

To this mixiure it is possible to immediately add a variable quantity of co-

solubilising substances such as water, polyethylene glycols, glycerine, up to 50%



550ng 550ng 810ng O her conpounds replac' ng the CGelucireTM 44/ 14
w th ot her anphiphilic vehicles were prepared subsequently keeping the
guantity of excipients constant. 10The vari ous conpounds are descri bed

bel ow. Raw materials i NNV Conme rcial nane Chem cal nane/chem cal
conposition 0.1nmg capsul es 0.25ny cdpsul es 03ng capsul es gi mat ecan
7-1(E)-t-butyl oxym nonet hyl] canptothecin 0.1ng 0.25ng 0.5ng Mygliol (r) 810
N Triglycerides of the CB-Cl10 fraction of coconut oil (colourless) 549.9ny
549. 75 549. 5ngy

sorbifol; the optimum quantity is between 0.1% and 2.5 % to obiain a
homogeneous dispersion.

The active principle can be solubilised and/or dispersed in this preparation
up to a concentration of between 0.1% and 50 %. The formulation obtained in this

5 way could be used to fill hard or soft gelatin capsules.

According to a preferred embodiment of the invention, the said
pharmaceutical compound is contained in hard gelatin capsules, such as the
Licaps®capsules, or soft gelatin capsules, sofige! capsules.

The object of the present invention is also the method of preparation of the

10 above-mentioned pharmaceutical compound and of the corresponding capsules.

The compounds of the invention can be obtained by a method consisting of
he following stages:

a) First of all the semisolid amphiphilic excipients are possibly brought o

melting point above 60°C; or one or more semisolid amphiphilic excipients

15 are mixed bringing them to melting point until a solution and/or
homogeneous dispersion is obtained which at ambient temperature tumns

semisolid or solid. To these excipients, which have been made liquid by

melting or were already naturally liquid at ambient temperature, it is

possible to add tensioactive excipients, in this or in other phases, until a

20 homogeneous dispersion is obtained.
b) To the tensioactivated amphiphilic matrix obtained at point {a) the active

principle is solubilised, dispersed and/or inglobated to obtain a

homogeneous solution and/or dispersion.



Transcutol (r) D ethylene glycol nonoethyl ether (colourless) 549.9ng 549. 75
549. 5ny TweenTm 80 Pol ysorbate BO (yell ow) 549.9ng 549. 75 549. 5ng Phosal (r)
Phosphati des/ proliposones(pale , yellow visc.) 549.9ng 549. 75 549. 5ny
Crempphor (r) Hydrogenat edcast oroi | }?49. 9ny

10

15

20

¢} To the system obtained at point (b) it is possible to add various quantities of
co-solvents, such as water, po'lyethylene glycols, glycerin, sorbitol to obtain
a homogeneous dispersion. The system obtained in this way can be loaded
into hard or soft gelatin capsules so as to obtain a formulation which may
be liquid, semisolid or solid inside the capsule.

d) To the systems thus obtained at point ¢), excipients with various functions
can be added to convert any liquid or semisclid formulations into a
completely solid phase for the preparation of capsules, tablets, granules,
microgranules and sachets. These functional excipients may be silicics,
celluloses, amides, sugars, polyvinyipyrrolidones, methacrylates and the
more common smoothing agents, anti-clumping agents, lubricants such as
magnesium stearate, stearic acid and talc.

e) Other adjuvants can be selected from preservatives (parabenes,
benzaiconium chioride) mineral and organic acids/bases, antioxidants
(“butylated hydroxyanisole”, BHA, and the related compound “butylated
hydroxytoluene”, BHT) or stabilisers (“ethylenediaminetetraacetic acid”,
EDTA).

An alternative way of preparing a pharmaceutical form may be o use the
liquid or semisolid amphiphilic matrix as the granulating element. Once it has been
brought io melting point this matrix contains the tensicactive substances,
solubilised or dispersed, and the active principle for a percentage quota of the
formulation. To these excipients may first have been added the remaining part of

the active principle to obtain a solid compound ready io be divided into capsules,



549.75 549.5nyg 1S RH40 POE 40 (white sem solid) Peceol (r)
d ycerol esters(d ycerol nonooleate (yellow) 549.9ng 549.75 549. 5ny
Mal sine(r) 35- 1 G ycerol esters(Linoleic glycerides)(colourless) 549.9ny

549.75
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sachets or converted into tablets with the addition of suitable adjuvanis such as
silicics, microcrystalline celiuloses, amides and Iubricants. The semisolid
amphiphilic matrix by cooling and with the aid of an extrusion and/or granulation
process helps to compact the formulation until an easily workable or machinable

5 granule or microgranule is obtained. A possible dry or wet granulation process can
be used to produce the final pharmaceutical form.

The amphiphiiic matrix possibly containing the tensioactive substances may
contain all the pharmacologically active part of the active principle directly in
solution and/or in suspension and/or in a dispersion.

i0 Further excipients with various functions may be added to convert any liquid
or semisolid formulations into the completely solid phase for the preparation of
capsules, tablets, granules, microgranules and sachets. These functlional
excipients may be silicics, celluloses, amides, sugars, poiyvinyipyrrolidones,
methacrylates and the more common smoothing agents, anti-clumping agents,
15 lubricants such as magnesium stearate, stearic acid and talc.

The compounds of the present invention may possibly include a gastro-
soluble or gastro-resistant coating with derivatives of the celluloses and/or
methacrylic acid polymers.

The capsules, microgranules and/or tablets can be subjected to well-known

20 coating processes with gastro-soluble or gastro-protected films with celluloses and
methacrylic acid polymers.

In terms of dissolution characteristics, when these formulations come inio

contact with water or aqueous fluids there is the immediate dispersion,



549. 5ng Labrafil (r) M 1944 Unsaturated pol ygl ycosyl ated gl yceri des

(ol eolyl) (colourless) 549,9ng 549. 75 549. 5ny Gel ucireTM 50/ 13 PEG 32

gl yceryl stearate 549.9ngy 549.75 549.5ng La brasol (r) Unsaturated

pol ygl ycosyl at edgl yceri des (capril -1gaproi ) (pale yellow 549.9ng 549. 75

solubilisation and/or emulsion of the system containing the principle formulated in
this way. The tensioactive substances and the co-solvents present in the
amphiphilic structure promote the wettability of the system and the passage into
solution of the active principles ieading io a potential increase in absorption in the
5 gastrointestinal tract.
The following examples illustrate the invention in greater detail.
EXAMPLES
EXAMPLE 1
549.9 g of Gelucire™ 44/14 (PEG-32 glyceryl laurate (pale yellow)) was
10 loaded into the melter and brought to melting point at a temperature of between
55°C and 65°C.
To the molten mass was added, under vigorous agitation, 0.1g of
gimatecan until a homogeneous solution/dispersion was obtained.
The mixture obtained in this way was left under agitation at a temperature of
15 atleast 55°C for at least 15 minutes; then the O or double-O shaped hard gelatin
capsules were filled using a distribution syringe, uniil a weight of 550 mg was
reached per individual capsule.
Then the top of the capsule was placed on the body of the capsule to close
it and it was sealed using a sealing system involving a 50% ethanol and water
20 spray and then heated in hot air until the final capsules each containing a 0.1 mg
dose were obtained.
The capsules obtained in this way exhibited a release in vitro of not less

than 80% after 30 minutes according to the method described in USP/NF.



549. 5ng Laur ogl ycol (r) FCC Monol aur at epol yet hyl ene gl ycol (col ourl ess)
549.9ny 549. 75 549.5ny Solutol (r) H 15 66012- Hydr oxyst ear at e pol yet hyl ene

gl ycol (whitish yellow paste) 549.9ng 549. 75 549. 5ng Total 550ngy 550ny
550ng
P 14
Using the same approach and reducing the quantity of Gelucire™ 44/14
proportionally capsules in the various dosages were obtained ( 0.1 mg ~ 0.25 mg ~
0.5mg).
For 1 mg capsules the quantity of Gelucire™ 44/14 was increased o 809
5 mg per capsule for a total weight of 810 mg.
Raw 0.img 0.25mg 0.5mg 1mg
materials capsules capsules capsules capsules
gimatecan 0.1mg 0.25mg 0.5mg 1mg
Gelucire™ 549.9mg 549,75 549.5mg 809mg
44/14
Total 550mg 550mg 550mg 810mg
Other compounds replacing the Gelucire™ 44/14 with other amphiphilic
vehicles were prepared subsequently keeping the quantity of excipients constant.
10 The varicus compounds are described below.
Raw Chemical name/chemical | 0.img 0.25mg 0.5mg
materials composifion capsules | capsules | capsules
iNN/Comme
rcial name
gimatecan 7-[(E)-t-butyloxyminomethyl] | 0.1mg 0.25mg 0.5mg
camptothecin
Mygliol® 810 | Triglycerides of the CB8-C10 | 548.9mg | 549.75 549.5mg
N fraction of coconut oil
{colouriess)
Transcutol® | Diethylene glycol monoethy! | 549.9mg | 548.75 549.5mg
ether (colouriess)
Tween™ 80 | Polysorbate BO (yellow) 549.9mg | 549.75 549.5mg
Phosal® Phosphatides /1549.9mg |549.75 548.5mg
proliposomes {pale
yellow/visc.)
Cremophor® | Hydrogenated castor oil | 549.9mg | 549.75 249.5mg |




EXAMPLE 2 548.9 g of GelucireTm 44/ 14 was | oaded into the nelter and
brought to nelting point at a tenperature of between 55C and 65C. 5To the
nol ten mass were added, under vigorous agitation, first 1 g of BHT or BHA,
then 0.1g of gimatecan until a honpbgeneous sol ution/di spersion was

obt ai ned. The m xture obtalnég in this way was | eft under agitation,
at a tenperature of at |east 55C, for at |least 15 mnutes; then the 0 or
doubl e-0 shaped hard 10gel atin capsules were filled using a distribution

syringeguig il a vm(ﬁnugo{wyﬁ@%émsm reached per individual capsule. 16

Then the top of the capsule was pI aced on the body of the icapsule tio cl ose

| and [iF RS el FETEIT0 oBleRe A BIYeRY T BRTIgY O and
§ Egé) sul es Bach

wat er spray and thep arr untrl the Final cap
contalnlng a 0.1 r ose alned 5The capsules obtained in tihis way

exhi bi te a—release :|| V|Li’ || uu af-ter t-es
accor di W&’?‘Bet R r 553(50' &?f‘q ed(f‘fr}?“féwsﬁl?—‘ US&%Z%Q t h%tg dppr oach
and reddci ng the c ﬁ’?r' of ( oI PETm 44/ 14 pré)port i onal|ly capsulies in

t he varmus_%gsagémm-nedww- : mg—)—19For 1 ny
capsul esabmdl gMant iUnpabiraled| uci r eT™ 44/ 1249&8'9 n¢P as?éd t d EOPHY der
capsul e 196# a tot CL ivgRsYlatedaiyrefiges Raw materi als 0.1 ng capsul es 0.25 ng

capsul eés_0.5 ny_cajalaelys (colouriess)
Gelucire™ PEG-32 glyceryi stearate 549.9mg | 549.75 549.5mg

5013
Labrasol® Unsaturated 549.9mg | 549.75 549.5mg
polyglycosylated glycerides
(capril-caproil)
(pale yellow)
Lauroglycol® | Monolaurate  polyethylene | 549.9mg | 548.75 549.5mg
FCC glycol
(colourless)
Solutol® H 15 | 660 12 - Hydroxystearate | 549.9mg | 549.75 549.5mg
polyethylene giycol
(whitish yellow paste)
Total 550mg 550mg 550mg
EXAMPLE 2

548.9 g of Gelucire™ 44/14 was loaded into the melter and brought to
melting point at a temperature of between 55°C and 65°C.

5 To the molten mass were added, under vigorous agitation, first 1 g of BHT
or BHA, then 0.1g of gimatecan until a homogeneous solution/dispersion was
obtained.

The mixture obtained in this way was left under agitation, at a temperafure
of at least 55°C, for at least 15 minutes; then the O or double~QO shaped hard
10 gelatin capsules were filled using a distribution syringe, until a weight of 550 mg

was reached per individual capsule.



1 ng capsul es gimatecan 0. 1ng 0.25ng 0.5ny 1ng Gel ucireTm 44/ 14 548. 9ny
548. 75 548.5nmg 808ng BHT/BHA I nmg 1ng 1ng 1ng | Total 550nmg 550ng

1o

Then the top of the capsule was placed on the body of the capsule to close
it and it was sealed using a sealing system involving a 50% ethanol and water
spray and then heated in hot air until the final capsules each containing a 0.1 mg
dose were obtained.

5 The capsules obtained in this way exhibited a release in vitro of not less
than 80% after 30 minutes according to the method described in USP/NF.

Using the same approach and reducing the quantity of Gelucire™ 44/14
proportionally capsules in the various dosages were obtained ( 0.1 mg - 0.25 mg —
0.5 mg ).

10 For 1 mg capsules the guantity of Gelucire™ 44/14 was increased to 809

mg per capsule for a total weight of 810 mg.

Raw materials | 0.1 mg 0.25 mg 0.5 mg 1mg
capsules capsules capsules capsules

. gimatecan 0.1mg 0.25mg 0.5mg 1mg
Gelucire™ 548.9mg 548.75 548.5mg 808mg
44/14
BHT / BHA 1mg 1mg 1mg 1mg
Totai 550mg 550mg 550mg 810mg
EXAMPLE 3

15 499.9 g of Gelucire™ 50/13 was loaded into the meiter and brought to

meiting point at a temperature of between 55°C and 65°C.
To the molten mass was added, under vigorous agitation, 0.1g of

gimatecan until a homogeneous solution/dispersion was obtained.



550ng 810mg EXAMPLE 3 15499.9 g of GelucireTM 50/13 was | oaded into the
melter and brought to nelting point at a tenperature of between 55C and

65C. To the nolten mass was added, under vigorous agitation, 0.1g of
gi matecan until a honmpbgeneous sol uti on/di spersion was obtained. 17
Toithe mxture obtained, still undéf vigorous agitation, was added 5 g of

sodi um | auryl sul phate and 45 g of polyethylene glycol 1000 previously
brought to nelting point. The m xture obtained in this way was | eft under
agitation, at a tenperature 5 of at |east 55C, for at |east 15 m nutes;

hen the 0 d i ' .
Lot bot Don TodtRk Mhkulle SHERRGH A CuRferrNibdob8haytalisn, BhE dddsliaslgiat 10 2

di stribution syringe, u a welig per i

capsul o *pgum pubTEIRLRR P48l 05 EARTHNE oL AR b Rl ORIl g o

50% et hang). and water 10spray and then heated in hot air until the final
capsul e&"SWIEPYBL ai ned. The capsul es obtained in this way exhibited a
release in vitro of not |ess than 80% after 30 m nutes accordi Pag to the
met hod descr i Bednixtyre gpianged in this way wag lefhendgragigiionoata lamaeradgci ng t he
quantity of GelucireTM 50/ 13 proportionally capsules in the various dosages
wer e5 obPhighderst "¢, hey at @ash 1agninules; dhen rﬁ@e)fg) or doubleFQrshiapeg bardsul es t he
gquantity of GelucireTM 44/ 14 was increased to 809 ng per capsule for a
total weelghin cabs8ied ware Rads usitgea ididisb@ioh syyingep suatiles weight of 600 mg
was reached per individual capsule.
Then the top of the capsule was placed on the body of the capsule o close
it and it was sealed using a sealing system involving a 50% ethanol and water
10 spray and then heated in hot air until the final capsules were obtained.
The capsules obtained in this way exhibited a release in vitro of not less
than 80% after 30 minutes according to the method described in USP/NF.
Using the same approach and reducing the quantity of Gelucire™ 50/13
proportionally capsules in the various dosages were obtained ( 0.1 mg — 0.25 mg —
15 0.5mg).
For 1 mg capsules the quantity of Gelucire™ 44/14 was increased to 809

mg per capsule for a total weight of 810 mg.

Raw 0.img 0.25mg 0.5mg img
materials capsules capsules capsules capsules
gimatecan 0.1mg 0.25mg 0.5mg 1mg
Gelucire™ 548.9mg 549.75 549.5mg 759mg
50/13

Sodium lauryl | 5mg 5mg 5mg 5mg
sulphate

PEG 1000 45mg 45mg 450mg 45mg
Total 600mg 600mg 600mg 810mg




0. 25ng capsul es 0.5ng capsules 1 ng capsul es gi matecan 0. 1ng 0. 25ngy 0. 5ny
| mg Gel uci reTm 50/ 13 549. 9ng 549. 75 549. 5ng 759ng Sodi um | auryl sul phate
5mg 5ng 5ng 5ng PEG 1000
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EXAMPLE 4

500 g of Gelucire™ 44/14 and 39 g of Solutol® HS 15 was loaded into the
melter and brought to melting point at a temperature of between 55°C and 65°C.

To the molten mass was added, under vigorous agitation, 1 g of gimatecan

5 until a homogeneous solution/dispersion was obtained.

To the mixture obtained, still under vigorous agitation, were added 5 g of
sodium lauryl sulphosuccinate and 5 g of polyethylene glycol 1000.

The mixture obtained in this way was left under agitation, at a temperature
of at least 55°C, for at ieast 15 minutes; then the O or double-O shaped hard

10 gelatin capsules were filled using a distribution syringe, until a weight of 550 mg
was reached per individual capsule.

Then the top of the capsule was placed on the body of the capsule to close
it and it was sealed using a sealing system involving a 50% ethanol and water
spray and then heated in hot air until the final capsules were obtained.

15 The capsules obtained in this way exhibited a release in vitro of not less
than 75% after 45 minutes according to the method described in USP/NF.
EXAMPLE 5

509.8 g of Gelucire™ 44/14 was loaded into the melter and brought to
melting point at a temperature of between 55°C and 65°C, to which was added 5 g

20 of diethylene glycol monoethylether (Transcutol®).

To the molten mass was added, under vigorous agitation, 0.1 g of

gimatecan until a homogeneous solution/dispersion was obtained.



45nmg 45ng 450ng 45ng Total 600ng 600nmg 600nmg 810ny 18 EXAMPLE 4 500 g of
GelucireTM 44114 and 39 g of Solutol(r) HS 15 was | oaded into the nelter
and brought to nelting point at a tenperature of between 55C and 65C.

To the nolten nmass was added, under vigorous agitation, 1 g of gimtecan 5

until a honpgeneous sol ution/di sper’€ion was obt ai ned. To the m xture
obt ai ned, still under vigorous agitation, were added 5 g of sodium | auryl
sul phosucci nate and 5 g of polyethylene glycol 1000. The m xture

obtained in this way was |eft under agitation, at a tenperature of at |east

°5C, for at *rsﬁt_ﬁ% ln%ﬁtu%! Ytfited L Lridae @ﬁ%@g@étﬁm@ v@é}l@%&eﬁ?ﬁ %t&rogel atin

capsules were filled using a distributi ge, until a weig of 550 ngy
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of at least 55°C, for at least 15 minutes; then the O or double-O shaped hard
5 gelatin capsules were filled using a distribution syringe, until a weight of 580 mg
was reached per individual capsule.
Then the top of the capsule was placed on the body of the capsule to close
it and it was sealed using a sealing system involving a 50% ethanol and water
spray and then heated in hot air until the final capsules were obtained.
10 The capsules obtained in this way exhibited a release in vitro of not less
than 75% afier 45 minuies in a dissolution bath containing 900 ml of 0.1 N
hydrochioric acid with a paddle rotating at 50 rpm.
EXAMPLE 6
100 g of Gelucire™ 44/14 was loaded into a mixer/melter and brought to
15 melting point at a temperature of between 55°C and 65°C, together with 5 g of
Solutol® HS15.
To the molten mass was added, under vigorous agitation, 0.5 g of
gimatecan until a homogeneous solution/dispersion was obtained.
To the mixture obtained, still under vigorous agitation, was added 4 g of
20  sodium dodecy! suiphate.
499 g of microcrystalline cellulose together with a further 0.5 g of gimatecan

were loaded in a granulatorrfhomogeniser. Appropriate mixing was carried out for

al least 15 minutes.



15The capsul es obtained in this way exhibited a release in vitro of not

| ess than 75% after 45 m nutes according to the nethod described in USP/ NF.
EXAMPLE 5 509.9 g of CGelucireTM 44/ 14 was | oaded into the nelter
and.brought to nelting point at a tenperature of between 55C and 65C, to
whi ch was added 5 g 20 of diethyled® glycol nonoethylether (Transcutol ).
To the nolten nass was added, under vigorous agitation, 0.1 g of ginmatecan
until a honopbgeneous sol ution/di spersion was obtai ned. 19 To the

m xture obtained, still under vigorous agitation, were added 5 g of

Peceol (1) anthaehdichf mhad prsifiréd karlier was ddtadMioxiHe’ §rapbistdr@shtaiRinghi s way

was |left under agitation, at a tenperature of at |east 55C, for at |east 15

m nut esy, hﬁ&og@aaﬂmarcé#@&bea&a mﬁaﬁﬂm@@é aﬁ&ﬁhgg%ﬁbiéaﬁa?é'hﬁfed"@ﬁ filled

using a distribation syringe, until~“a weight o ng was reached per

i ndi vi dH?h@%ﬁ%@ﬁ"g"P'gsgveg?f%éd?e top of the capsule was placed on the

body of eit and it was sealed using a sealing system

i nvol ving a 50% et hanol, and ,wat er r an hen heated in ho irountil
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exhibited a release in vitro of not |less than 75% after 45 mnutes in a

di ss?l uini® iheBier whishwaraddrs! aroupd 180 8 9§ MipRGYSRERe celidpse.2 8 a paddl e
rotating at 50 rpm EXAMPLE 6 - 100 g of Celucireuv, 44/14 was

| oaded pPhinagaesiumeigarete and 8450 oF Gllgise! siicas el ting point at a tenperature
of between 55C and 65C, together with 5 g of Solutol (r) HS15. To the
nol t en nmass Ak lalitepmixeddee mikiyoe o miiuted, itba findl. Bixurefwas tabtedledn until a
honbgeneous sol uti on/ di spersion was obt ai ned. To the m xture

obt ai negt thetfinal weRhe bf V10 aigusblegiThattabiets owtainreddedhid veayobuBjecizadbum
dodecyl sul phate. 499 g of mcrocrystalline cellulose together with a

further gRsSiubo®fiedds ML 8 G uBSE ghoRe eshvirBnmeBt, SEMHisitRl & NeB88 NHfSPE-
Appropriate mxing was carried out for at |least 15 mnutes. 20 The

nol{gn ﬂnﬁﬁgﬁ?&%éé ﬁgng%f/%aﬂg{sg Lhdide granul ator containing the

m crocrystal ul ose an e gi matecan and the whole was m xed until
homgengﬁhﬂ;@yl es were forned.

50 g di Gelucire™ 50/14 was loaded into a mixer/melter and brought to
melting point at a temperaiure of between 60°C and 65°C.
To the moiten mass was added, under vigorous agitation, 0.5 g of
15 gimatecan until a homogeneous solution/dispersion was obtained.
To the mixture obtained, still under vigorous agitation, was added 4 g of
soya lecithin.
405 g of lactose monohydrate together with a further 0.5 g of gimatecan
were loaded in a granulator/homogeniser. Appropriate mixing was carried out for
20 atleast 15 minutes.
The molten mass prepared earlier was added to the granulator containing
lactose and gimatecan and the whole was mixed untilf homogenous granules were

formed.



The granul es obtai ned were unl oaded and after nornalisation were | oaded 5
into the mxer to which was added around 1009 of mcrocrystalline

cel lul ose, 0.5g of magnesium stearate and 0.5 g of colloidal silica.
After having mxed the mxture for 5 mnutes, the final mxture was
tabletted at the final weight of 71 ny/ tablet. The tablets obtained in
this way, subjected to dissolution tests, in a sinulated gastric
environnment, exhibited a release of the 10 active principle of not |ess
than 75% after 45 m nutes. EXAMPLE 7 50 g di GelucireTM 50/ 14 was

| oaded i i . 3 o f
bce)? wgenl 288 ZH%‘%@%IQ?BB&%M@@ %gtgﬂ%d %% t gfﬁlr%g{ggqb\%&smgk,dggfigém cr';tt ure o

Vi gor ous itati 0 Q i i ]

soi at oA ckleL Ririind ik o0 F72Y bt BRRMR d 9 0t
under vi gorous agjtation, S added 4 g of soya |ecithin. 405 g of
| act ose "?ﬁ%@%w {e@rqtgggp@g?g aﬁcﬂlogﬂaﬂ ﬁ'ﬂ??ler 0.5 g of gi matecan were | oaded
in a granul ator/ honogeni ser. Appropriate mxing was carried out for 20 at

| east 15 ni niftashaving mixedrife mprture fomaginyespiiedinabmbytuee wag abigltedy to the
granul at or containing | actose and gi matecan and the whol e was m xed until
hono§enat thayiinal weightvod 660frog/rabiet. tablets olpteinggh anhlseyay subjastat! iner e

unl oaded and after nornalisation were |oaded into a mxer to which were
added adimsotltididdestspin @i sirmtatyd tgalstricnenvminmands exhititer af releageesi then st earat e
and 25 g of colloidal silica. After having m xed the m xture for 5 m nutes,
the finaktive plintisle Whaol iabs eidne8hoh after thenihiteal wei ght of 660 ng/ tablet The
tablets obtained in this way, subjected to dissolution tests, in a

simul ated gastric environnent, exhibited a release of the active principle
of not less than 80% after 45 mnutes. 22 CLAIMS 1. |Inmedi ate-rel ease
phar maceuti cal conposition for oral use containing 7-

[ (E)-t-butyl oxyi m nonet hyl] canptothecin (gi natecan) as the active
principle and including a matrix consisting of |iquid anphiphilic
substances with a nelting point of less than 60C, in which the active
principle is at |least partially dissolved and/or dispersed and/or

i ngl obat ed. ’



2. The pharmaceutical conmposition according to claiml1, in which the

gimatecan is in crystalline forml. 3. The pharmaceutical conposition

according to clainms 1 or 2, further including a tensioactive conponent

conpatible with the sol uble anphiphilic matrix and/or dispersible

honogeneously in the anphiphilic matriy. 4. The pharnmaceut iMCgilidonmposi ti on

according to any one of the preceding Clains, also including co-solvents

di spersible in the tensioactivated anphiphilic matrix. 5. The

phar maceuti cal conposition accordi ng! tnggny one of the preceding clains, in

whi ch the anphiphilic matrix is sel rom the group contai ning:

pol arli pids, ceram i des, gl ycol yal kyl et hers, macr.oqo) gl .l ini .

hydr oxyst edr at dmpegdjaietieleage W%?%‘,t'c?frqc&'ﬂ%ét}c?‘dg goﬁeﬁ%tShgﬁ%jﬂéq Tf raction

of coconut oil, polysorbates, phosphatides, hydrogenated aégnor{ cgjilé, esters

of nonool efEpt-bliyeyintinotietiyllesarptobiecin (Giga e@g%?féﬁ“y’/ %

gl ycerides, capril-caproil, nonolaurate polyethyl ene gI%/coJ S an% .their

moXtures. a6d inbh@ingammdesohsstingefrigoisi amphiphitie sHBSAGCROWARS BAE D! t he

preceding clains, in which the anphiphilic matrix is a macrogol glycerides

consi stingnght MiSsd-Rnas 60°0;, Uinewhich thenaciiie gnidcipl i \aelersle §aBRIY of nono

and di sterg o} pol yet hyl ene glycols and of fatty acids. 7. The

phar maceut | [T | teai m 3, in which the tensioactive
HECUKEEERIP! HispBsRecridfurndnb e

conponent Sen e group containing: phosphatides and | ecithins,

ani oni ¢ angd non-ionic emul sjfyi Xes, i adfath sUliiich tisodi um
dodecyl su%pha’?@,e W%gg%@lCSZ,CB%}?\g?‘:ﬁgﬁa%ﬁg‘?'H ol:oog{g)rﬁqers, sodi um

sul phosucci nate. and sodi u Ia%rrxll sarcosinate; and is present in a quantity
of not rrorg!m&i%@ﬁﬂliéwpwsdlﬂben M18  The pharmaceutical composition

according to any one of the preceding clains, in which th t rinciple
is present3in aThqauMmycwti@bmﬁsgpﬁ%%?&hg@&oo ¢ .'m%'h1e%;5?1%r ﬁ%‘@'ggti cal

conposition according to any one of the preceding clains in |iguj.
sem sol i d goiueig d femsoactivd .compoapsticempehipla; wi%d%@%&%&@ﬁ%"ﬁ%m
conposi tion according to any one of the preceding clains.
matrix and/or dispersible homogeneously in the amphiphilic matrix.
4, The pharmaceutical composition according to any one of the preceding
claims, also including co-solvents dispersibie in the tensioactivated amphiphilic
matrix.
5. The pharmaceutical composition according to any one of the preceding
claims, in which the amphiphilic matrix is selected from the group containing:
polar lipids, ceramides, glycolyalkyl  ethers, macrogol  glycerides,
hydroxystearate polyethylene glycols, triglycerides of the .08-010 fraction of
coconut oil, polysorbates, phosphatides, hydrogenated castor oil, esters of
monooleate glycerol, linoleics, oily unsaturated polyglycosylated glycerides,
capril-caproil, monolaurate polyethylene glycols and their mixtures.

6. The pharmaceutical composition according to any one of the preceding

claims, in which the amphiphilic matrix is a macrogol glycerides consisting of



12. The capsul e according to claim 11l in soft or hard gel ati

for the preparation of the conpositions of clains 1 t099 3L:Qh iﬁgiug;gcfﬁz
total or partial solubilisation, suspension, dispersion or inglobation of
the active principle with the anphiphilic matrix at tenperatyf@egisn excess
of 60C. 14. Process for the preparati of the capsul e according to clains
11 or 12, which includes the addition g? t he pharnmaceuti cal conposition of
claimtse 1 to 9 to one of the two cavities of the open capsul e and sealing of

t he capsul e. .
mixtures of mono-di and triglycerides and of mono and disters of polyethylene

glycols and of fatty acids.

7. The pharmaceutical composition according to claim 3, in which the
tensioactive component is chosen from the group containing: phosphatides and
lecithins, anionic and non-ionic emulsifying waxes, sodium lauryl sulphate,
sodium dodecyl sulphate, polysorbates, cholic acids, poloxamers, sodium
sulphosuccinate and sodium lauryl sarcosinate; and is present in a quantity of
not more than 10% in weight.

8. The pharmaceutical composition according to any one of the preceding
claims, in which the active principle is present in a quantity of between 0.1%
and 50%.

8. The pharmaceutical composition according to any one of the preceding
claims in liquid, semisolid or solid form.

11. A capsule containing the pharmaceutical composition according to any
one of the preceding claims.

12.  The capsule according to claim 11 in soft or hard gelatin.

13. Process for the preparation of the compositions of claims 1 to 9 which
includes the total or partial solubilisation, suspension, dispersion or inglobation
of the active principle with the amphiphilic matrix at temperatures in excess of
60°C.

14. Process for the preparation of the capsule according to claims 11 or 12,
which includes the addition of the pharmaceutical composition of claims 1 t0 9

to one of the two cavities of the open capsule and sealing of the capsule.



