10

15

20

| MVEDI ATE- RELEASE THERAPEUTI C SYSTEMS FOR | MPROVED

ORAL ABSORPTI ON OF 7-[ (E)- T- BUTYLOXYM NOVETHYL]
w@2PDOBBECI N FI ELD OF THE | NVENTI ON The pr esePCT/EP2006/064111

invention relates to a pharnmaceutical formnulation

contai ning a canptothecin as the active principle.

BACKGROUND OF THE | NVENTI ON Canpt ot hecin is an

al kaloid isolated by Wall et al (J. Am Chem Soc.

BHEIATE-SELE R se TPIERAPELE Y5 TRMS PRI ﬂﬁp&gifgp ORAL

of the famly ssaceae. The nol ecul e consists of a
pABﬁeQﬁB]I'IQNQIF cB)-E-BUTHLOXEMINOMETHY KECAMPTRQTHECIN
essential for cytotoxicity. The broad spectrum of the
FIELD QR TRIEAINVENTIONY exhi bited by the drug especially
towards tunours of the colon, other solid tunours and

| eukggHrasent iffedtor! Rﬂat@?rtéta Ehhﬁh&é’éutfeﬁl frfulation €ontaining a

early 1970s. To prepare for the clinical tests on

referred to as CPT) which is
carﬁ@{&b%éaeq%)}nggq%ﬁgggnﬁﬁlb\f%t er, the National Cancer
forrrul ated the sodiumsalt of the
5 0 g™ (NSC1 00880). The clinical
trial phases ] and Il were not conpl et ed, however, due
t o t Gamptethesinvis arpalkaldig isolatedibyeWallrateahdd r AegiGhem. Soc. 88,
cystitis, gastrointestinal toxicity such as nausea,

3888:B800(9966)) dbr thechirsbtithe from the tree Camptotheca acuminata, a plant

originating in China, of the family Nyssaceae.

The molecule consists of a pentacyclic structure with a lactone in the E
ring, essential for cytotoxicity.

The broad spectrum of the antitumoral activity exhibited by the drug
especially towards tumours of the colon, other solid tumours and leukaemias, led
to the first clinical trials in the early 1970s. To prepare for the clinical tests on
camptothecin (hereinafter referred to as CPT) which is not readily soluble in water,
the National Cancer Institute (NCI) formulated the sodium salt of the compound,
soluble in water (NSC100880). The clinical trial phases | and Il were not
completed, however, due to the excessive toxicity exhibited (haemorrhagic cystitis,
gastrointestinal toxicity such as nausea, vomiting, diarrhoea and
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 UpJohn
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nyel osuppressi on, especially |eukopenia and

t hr onbocyt openi a). Subsequently many anal ogues of CPT
wowre/0siat hesi sed with the ai mof identifying POIpP2NE664111

with less toxicity and greater solubility in water.

Two drugs are on the market, irinotecan (CPT - 11) ,

mar ket ed as Canptosar by UpJohn(now Pfizer) and

t opot ecan, marketed as Hyntanptam n or Thycantin, by

Smith Kline & Beecham (now, GSK). O her apal ogues exi st ,
(it FZeNcRad SDRiecar. TBPIAeh RS ARERBRATIN S Shuciyy By Smith
such _as NSGC- 603071 éQ- am nocanpt ot heci n), 9-NC 9- o
Kling t& Begehaot (naw 5SIE). Dther analaguesnexist ativamous stage of clinical

9-am nocanptot hecin, GG21 1 (d 14721 1), and
deldopm@nt in tphase dl, tstrchdasi NSO-E03073 ofudnhindcampditiecindy 8-NC 9-
the derivatives identified so far contain the parent

n.t@céHgﬁ&th@cw, b%l%bﬁg%s%:%ﬁfe?%& !n?clﬁ ol Shirfoth hgb.hy resctbizn (Gl

has been denonstr at at nodi cations Int

; r rre Ve | .
1475, 280 ;bR 8 ok, G5 Bty sRBhY flalef ARME tpgvatives
) be_&ter tol erated, Patent application W97/31003 o
idegditied spdar gentaimiherarent skUGHOWIBS HBgs<p3santial fas cytotoxicity.
positions 7, 9 and 10. Position 7 provides for the

It Hasl besn dgmoastrateshtiat snodifizgtionsHio ¢the firstaing, @s=i0( tbR)caRe of the
4, -CH2-CH=C(CN)-R 4, -C(=NOH)- NH2, -CH=C(NO 2)-R4,

dr dfdbre® 1B, abdvid| GhErdage -dhubifitytiat wase! ald mkedrttiat the drug is

I hydr oxazol yl'), 1,2, 4-oxadi azol i di ne-3-yl -5-one,

ffg'% y s hydrogenous, linear or ramfied alkyl with
be to%(arggegfbon atons, nitrile, carboxyal kosyl. O these

ItO g:S' @&t?eq}ggﬁﬁg%%gﬁ’@@%Z%fq#gigﬁﬁgérflbee%t 'd\éﬁ\llgtivde%s81F Ic*zja?ns’ptothecins

replaced in positions 7, 9 and 10. Position 7 provides for the following

replacements: -CN, -CH(CN)-R4, -CH=C(CN)-R4, -CH>-CH=C(CN)-R4, -C(=NOH)-
NH,, -CH=C(NO2)-Rs, -CH(CN)-Rs, -CH(CH.NO2)-Rs, 5-tetrazolyl, 2-(4,5-
dihydroxazolyl), 1,2,4-oxadiazolidine-3-yl-5-one, where R4 is hydrogenous, linear
or ramified alkyl with 1 to 6 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 9 and 10
not replaced.

Of these, the best compound proved to be 7-nitrile (R4 = -CN), hereinafter
referred to as CPT 83, with cytotoxicity on large cell pulmonary carcinoma (not
SCLC, H-460). This tumour line is intrinsically resistant to cytotoxic therapy and
responds only moderately to the inhibitors of topoisomerase I, irrespective of the

over-expression of the target enzyme. CPT 83 is more active than topotecan,
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carried on position 7, the -CN groups and -CH=C(CN) 2,

Wth positions 9 and 10 not replaced. O these, the
wheapr/ocsapound proved to be 7-nitrile (R4 = - QNT/EP2006/064111

hereinafter referred to as PT 83, with cytotoxicity

on | arge cell pulnmonary carcinoma (not SCLC, H 460).

This tumour line is intrinsically resistant to

cytotoxic therapy and responds only noderately to the

i nhi bitors of topoi soperase |, iftrespective of the . ,
takgeas & KglPeRreBRONTLana cyerdialRrne basst Rhgrmacqigeical profie,
active than topotecan,taken as a reference conpound
alsgria terms af ﬂolefaguitys henpehasa bettarthewpeytic index: of i | e,
also in ternms of tolerability, hence has a better

t helrapatdnt capplidation |EP 144977 tgpei isah i deschpfio®4efOderivatives of
there is a description of derivatives of canptothecin

: _ | . am
camztcgﬁeﬂﬁ‘(ﬂnéﬁ h%lv&ﬁrpéhk??é eplapridetIn ﬁibt?,gfdtngg ta\ﬁg]fWHch have

ave anti tunor al Ivity Superio

anfyifndyl F55E5 SHERIO R AL PR TR o b BRUR forclEg

inEosition7 have al so exhi bited an ippraoved ) )

t hefF HpBeAmere; theee dedyatjves @ampeinegd whichdyavern immine group
preferred substances is

in ‘positiont @x ymaveo radsdh yéxdibitedo eime dmnpravedT theapeutithendeni Of these
substance is prepared as described in patent

compblLh@gbhervfiiee préférred4ubstarices s Z-tutbiyraindmetAycamiptothecin
cont ai ni ng ethanol and pyridine a m xture of the two

(CRETRANMA Bf ADsEE, RobreRBrot sBtBelbofl funpEnt pppiation
Noni%‘}(%ﬁ%ﬁ f@fnq laz'a gﬁ@i%gg%fﬁ gtélllvaS%nggr?t%inzlr?g Aéthztartl]o réené Spy?‘ldine a
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
known as gimatecan). According to this process the E isomer 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
addition of further final phases of dissolution and re-precipitation using different
mixtures of solvents.

These different crystalline forms were indicated as form I, form Il and form

lll. Success in developing a drug very often also depends on the ability to find a



10

15

20

process for the preparation of

7-1 (E)-t-butyl oxym nonet hyl ] - canpt ot hecin (al so known
wa@sgoogiomssecan). According to this process the BCT/EP2086/064111

is always obtained in a rat4do of at |east 95:5

conpared with the Z isoner. Furthernore it is also

shown in this sane patent application that this

product can exi st in anorphous form and in different

sta&@l ?@’n’gq{%tl Y qu géséuggtgté]%ggwfwgse o gs t |@|sttereg orally or

addition of further final phases of di ssol ut| on and
parentgrally iap effeciivendosesin itef treatment diegired.cEhisfabilily ie-aften limited
These different crystalline forns were indicated as
by fthe rinfrinsfootharalcteristics @f rthé | dubsfnmee stichragiend slighgsatubility in
drug very often al so depends on the ability to find
watst abl e fornul ation of the substance which allows it
to be adm nistered orally or parenterally at effective

O g O L B i o e

substance, such as only slight solubility in water. )
deI;tYﬁtIV§§aWBIpB refain ngdggt@nngtrm dact\3e; rqésatoall readily soluble in
canptot hecin, alnost all the derivatives which retain
watére | act one E ring intact are not at all readily
soluble in water. It would therefore be very useful to

be RbleuldotHerefore e dent esefll @8She R MBCRANG tdimediate-release
conpounds cont ai ni ng

ph%rsn[lé%u”t%g? :éé?éﬂp%;ﬁl}‘l% ”&ffﬁéfﬁ}’r{d FAE}-Lb0EAGnifb R IR R Mptothecin
(gimatecan) as the active principle.

This active principle, which is known to have limited solubility in biological
fluids and limited absorption via the oral route, could be suitably formulated to
increase bioavailability in vitro and in vivo. The active principle in question also has
problems of highly variable absorption in the gastrointestinal tract.

Obtaining a preparation which is immediately available and rapidly
absorbed could in principle be achieved via various well-known techniques, such
as the following:

1) the use of complexes and compounds based on cyclodextrins or other
polymers, in which the active principle was loaded using techniques
involving dissolution in water or other organic solvents, dry comminution or
in organic solvents and/or lyophilisation;

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

principle;
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This active principle, which is knowmn to have limted
solubility in biological fluids and limted absorption
waee@7obs3oral route, could be suitably fornul aPE€EP®O6/064111
i ncrease bioavailability irsvitro and in vivo. The

active principle in question also has probl ens of
hi ghly vari abl e absorption in the gastrointestina
tract. Ootaining a preparation which is inmediately

%hh{ﬁa}g{lji%\,a Tomd s{ﬁj[gm&]?c?rgébe gr?%l:(%ﬁbqﬁé& ncl @hlp}% emulsions

t he fO||OMAng 1) the use of conpl exes and conpounds
bas6QdA),cycl odextrins or other polyners, in which the
active principle was | oaded using techni ques invol ving

di)sthe Wiseorofi salifithtion oprovicsses,olegeni exteoparahsousirgnes, or of
comm nution or in organic solvents and/ or

| yo%‘l'ubll@éﬁér?nof Jhet Q@tl\i‘@epr‘i’rfc@bcrltgaﬁsﬁﬁdﬂ% ﬁf‘C{racgltlonal liquid

anor phi sat 1 on pI‘OCGSSGS of  the active principle;

L i, BTSTRB A0 i b W s

processes, even extenporaneous ones, or

soI gHenvesaenidATS: t he active princi pI e i tsel f and/ or

in traditional liquid formulations such as syrups,

d)ofie, use uoii crganicofsolvgritat andmapsotsedverds f (suohs casntdioxane,

forms; 5) the use of organic solvents and/or

Co- diphatbplaselamniab, aimettipauiphoxide, dimethylisosorbide or binary or
multiple systems consisting of monoethylic ether of diethylene glycol with
polyethylene glycols with the addition of non-ionic tensioactive substances.

The compounds or complexes with dextrins and other polymers are
expensive processes, often difficult to implement and do not guarantee the total
complexation of the active principle; furthermore the ratio between the active
principle and the polymer is very often a factor limiting the preparation of a
pharmaceutical form which can be easily administered.

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 bioavailability of the drugs, the amorphisation
processes produce re-crystallisation effects over time and often lead to 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 to transport pharmacologically active quantities of the drug.
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di met hyl acet am de, di net hyl sul phoxi de,

di met hyl i sosorbi de or binary or nmultiple systens
wa@omgios3sng of nonoet hylic ether of diethyl enePdi/Erm06/064111

wi th pol yethyl ene glycols with the addition of

non-ioni c tensioactive substances. The conmpounds or

conpl exes with dextrins and other polyners are

expensive processes, often difficult to inplenent and

ar ntee t otal co I n of the act.,i
or i 1B RaRuliensalteRion randial IgISAIER pracesses i Faditional

prlnC|pIe and the polyner is very often a factor
phaimpaceauiigat hiermse @ie aoiten amaklehter nselubitise apndrmimprove the
whi ch can be easily adm ni stered. The m croni sation
bioavaitatsikg of drigswilithrare iitaeadityepermeanblé andrdbsortsatteseswell as
in plasma |levels, in return increasing the apparent

Iyopﬁlli'sdgégpre uétgeb Sf r&l ié&ﬁblféﬁﬁn%@Eg&?@s?ﬁh‘éda@dv@egpnnmple

he ca ets and granul es ver i cul

. [ [ t

n %93%%'2@? ﬂﬁ? 5288 Tl 408 A ehidie LA REHiBigglear process
effects over tinme and often | ead to Ies? stability of

capaie £f1Salubilising dhe dBuG in R PRETMARERHECAE farm- s & |§rpq0ﬁ§sary to
quality of the drug. Sinple or multiple enul sions

pragiugeoprepiacatiomsuivhiain arenreadifyt e¢leased a@imde withdpetestially improved
unabl e to transport pharnacol ogically active

bicavaitbility ek comits iptsramaof sunfiglisd thee pE@iaréildhibf @ntherapeutic
and/ or solubilisation processes in traditional

syﬁagf \Wﬁﬁ:ﬁ dé?éntefeﬁgﬂ'% s?érﬁié?fifsgﬂ?n‘ %?mf pﬁan?é’é%{ﬂb%LﬁlZ)Fsécal state

rove t i oaval |ty rugs
and abs

d| bl e
f R pfRR e B, R b Gltaiogl i WasimaRulFaliof and to reduce

processes of the active principle
any deviation in the linearity of the transfer.

DESCRIPTION OF THE INVENTION

This objective has been met in accordance with the present invention, by
formulating a simple or compound amphiphilic matrix, possibly containing
tensioactive 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.

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

good technological properties to the pharmaceutical forms created in this way,
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in biological fluids, thus cancelling out the

advant age of a technol ogi cal process capabl e of
wa@oeloai13Bsi ng the drug in the pharmaceutical fPRPCTYEPAS6/064111

it 1s necessary to produce Preparations which are

readily released and with potentially inproved

bi oavail ability, it becones inportant to configure the

preparati on of a therapeutic system whi ch guarant ees

he st andardi sat.i on of the phar euti cal physi cal
makpS, & Besuble iengEanei TG SPESC G espiopel.ES And confers
t he pharnmaceutical formand to reduce any deviation in
prapesties akeotentjallyfimpieved hicavailabiliySod |pg3 varialyilityHiE absorption.
I NVENTI ON Thi s objective has been net in accordance

W t Mhé émpsfethergresevteinvention isytheraford &i prayide an rgralefoernulation
conpound anphi philic matrix, possibly containing

of & %@ﬁ\/m bfé ntﬁﬁt*g?rfé%ﬁ‘r‘? AhicHE/ it r a{ﬁ/géd{l%lbffn wHiSr

conpo nvention are c cterised by the

pregence, of _an C d.ph o} e t f dr.ug :
b B redivalye 35 b BlickR DBRE o ASlE 3l P water is
to conplete solubilisation, dispersion and/or enulsion
megnt @Ry of ihe cRMRAURAS reppded "hﬂvé§e@tf@ fited viechinical ibgsis of the
avai l able in the gastrointestinal tract.
invention’p dtreterably thist dervativiepisi T-[(E)dsmdyoxympmomidihyl]-camptothecin
formul ated with tensioactive substances, co-solvents

(oragithatbban) BX @tk pambishoussRIrtl of ah itsmeafstaliige geads 1, Il or lll, as
technol ogi cal properties to the pharmaceutical forns

deé%rgd;égeﬁéf&et héﬁd)ﬁﬁiyHgﬁéﬁénrﬁéce?l‘ﬂéélilyggﬁégﬁtémér §3%E Even more

digsolution in vitro an S properties
or L R4 14 SR F R R ARL K, and Tess

Examples of pharmaceutically acceptable salts are, in case of nitrogen
atoms having basic character, the salts with pharmaceutically acceptable acids,
both inorganic and organic, such as for example, hydrochloric acid, sulfuric acid,
acetic acid, or, in the case of acid group, such as carboxyl, the salts with
pharmaceutically acceptable 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
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 least partially

soluble and/or dispersed and/or inglobated.
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The aim of the present invention is therefore to

provide an oral fornulation of a derivative of
w@a0pooBBeci n which is not readily sol ubl e i n MI/EP2004864111

a derivative of canptotheci$ which is not readily

soluble in water is nmeant any of the conpounds

reported in the section titled "Technical basis of the

invention Preferablythis derivative is

[népéwtgm%u{% P RA TRREGE AF 416 [hveiiat dhe qompaung of the

fornB I, or IIl, as described before, and/or its
invsnta@mmaismtlm@udeg/ aatansivagtive eempeneritywhichoisecompatible with the

preferable is for the gimatecan to be its crystalline
anmipbiphilic maxdopapsble fof golubilisimy ahd@rr Idispresiap trdthegeraddusly in the

are, in case of nitrogen atons havi ng basic character,
Hifd knatrd.t h pharmaceutical |y acceptable acids, both
|norgan|c and organi c, such as for exanple,

e R T el S A T R g@*ﬁpghﬂd of the

wi th pharmaceuti cal llY, accept abl e pases, both jnorga
'"VQHHO%ra'éﬁl inclydes, ascemppon MO@SISQngan neo-galyents Capab'e of
al kal i ne-earth hydroxi des, ammoni um hydroxi de, am ne,
dispkinghin thetandidactivated. amphiphiiicemaitrbnoppﬁbett@able in turn to be
rapi d-rel ease oral pharmaceutical conpounds contai ni ng

loadet(By tHe BRipHigHINa IizAnEt &iiHdr teAsioheivaRed Br (@t Rt 5@ a liquid,
as the active principle including a matrix conS|st|ng

Rbsdi Ry philic substances or with a melting
Seposldr{bwfsgflgss t'han GG)C in which the active principle

's ﬁ ny c?tﬁ xglrptlen S t¥> 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
include polar lipids (lecithin, phosphatidylcholine, phosphatidylethanolamine)
ceramides, glycol ialkyl ethers such as diethyleneglycol 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
(Solutol® HS 15), triglycerides of the C8-C10 fraction of coconut oil (Mygliol® 810
N), polysorbates (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
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sol ubl e and/ or di spersed and/or ingl obated. Accordi ng

to a preferred enbodi nent of the invention, the
we@eoopoursdl of the invention al so includes a tenRCDERLIN&E4111

conponent which is conpatil#te with the anphiphilic

matri x capabl e of solubilising and/or dispersing

honogeneously in the anphiphilic matrix. According to

an even nore preferred enbodi ment, the conpound of the

gly'egrf %’: lﬁ%rhr [ 'c%ﬁr ; ni@g@?’?@ Magggoﬂégr%aﬁg ,:rln%tnuegrrgt]e polyethylene

t ensi oacti vat ed anphi philic matrix or of being able in
9|YBQISr(|—aUFQ%’QOd)aHé7@)by the anphiphilic matrix, either
tensi oactivated or not, to obtain a liquid, semsolid

or Fhésal substancésymay retso €eC ke waitht eabhirm‘tberem lobtain various
machi nability of the pharmaceutical form may al so be

meMiP6Mdoftdming BHWEE Blehbidr if %ﬁb%@ﬁce ot aﬁ%ﬂbﬁ drinciple.

subst ance t he nol ecul es of I ch contain bo

cunE PR R BrrBoiptis 9@%53%*%9“ §é$%$t%g°fT”égrf%§B|”g%e s, such

vention include polar ids (lecithin
as p@@%‘ﬁﬁﬁ?’“ d&l'%rﬁﬂqfh@orﬁh ableg reﬁ?aﬁmp(i}\l?m@ substance to be
ceram des, glycol ialkyl ethers such as
Gedr@teﬁ’wéh‘hdgli.pcEEG-rwr(oetylej/rhylme]gly@o(sTw&Imacmean niolpgular weight
macrogol gl ycerides consisting of m xtures of nono-di

of Bévden 1805 afd 46985 Dtonk) g?ﬁ@ryamﬂrrdte%ém&rr@w 44/14 or Gelucire™
pol yet hyl ene gl ycols and of fatty acids (Celucire(tm

50/319/ ;ét yI enﬁ'(ﬁ@géfﬁllem! difeols Wi @ ¥ Rofdctilar weight of between
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, cholic
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 tensioactive substances are added to the soluble or molten mixture at
temperatures in excess of 60°C is prepared. The quantity of tensioactive
substance is usually not more than 10% w/w; preferably between 0,1% and 5%.

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

solubilising substances such as water, polyethylene glycols, glycerine, up to 50%
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(Solutol (r) HS 15), triglycerides of the C38-Cl10
fraction of coconut oil (Mygliol(r) 810 N),

w@oeloysonbat es (Tween(tm 20 - Tween(tmnm) 80), PCT/EP2006/064111
phosphati des (Phosal (r)) , 1hydrogenated castor oil PCE
40 (Crenmophor (r) RH 40), nonool eate esters of
gl ycerol, linoleics (Peceol (r), Miisine(r) 35-1)
oi |y unsaturated pol ygl ycosyl at edgl yceri des,

soffJBE. i 258 SApObr o bebidr 0 BRI s ocpbian o

These substances nmay al so be m xed with each other to
homiegeneoysidispassioml ti ng or softening points alone or in

the presence of an active principle. Preferably the

anpmheliactive psinbiplecar beosslubllisedfanaforr digodrsgd Vs ehisdsreparation

such as Gelucire(tm. It is even nore preferable for

upttgea éﬁﬁ&@n%ﬂ%h ©f DeRpd Gel‘?a %n@e{?@% UtHd Rirtntlatibf ddtained in this

PEG 32 (pol yethy ene glycols with a nean

wa%@ﬁcfé?%%ﬁ%?@ & BERE BN P Esr  co1 o ﬁS?f’)m
50/ 13, i,e. PEG 32 &pol yefﬁﬁ{ll ene glycals with a | .
ol QEWFQF"QNe’FOgh? Frefesiede oMpadisnelity of sdbe Déﬂ“f%ﬁ'@j‘ "the  said

gl yceryl stearate). The tensioactive substances which
phammadtsatical ¢coanpoundi ngcontairmi imrand | gelatimdapsaleshesuch as the
same phosphatides and | ecithins (phosphatidyl choli nes,

LicapsSedpsiulaly b soft jerminadd psttes, sbitgelasapsliess) , ani onic

and non-ani oni ¢ emul si fyi ng waxes, sodium | auryl

sul phatd éecg%@'tfg%})my“&% hgtafso fP\%'thﬁ%ﬂ{d@éfeér’eparatlon of the

cholic a oxarers iumsu osuccl n
a3 GRS neFREEE TR Bl cBrlBSAahg copsuies
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 to
melting point above 60°C; or one or more semisolid amphiphilic excipients
are mixed bringing them to melting point until a solution and/or
homogeneous dispersion is obtained which at ambient temperature turns
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
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.
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anphi philic matrix containing one or nore anphiphilic

materials to which one or nore tensioactive substances
wae@7atsed to the soluble or nolten m xture atPCT/EP2006/064111

tenperatures in excess of B00C is prepared. The

quantity of tensioactive substance is usually not nore

than 10% w w;, preferably between 0,1% and 5% To this

mxture it is possible to imediately add a variabl e

anti of , cosp] ubi|isin hst ances such ,as water, ...
B T sunetphiared aGpgfuiics TSRS kg variows auantiies of
the opti mum quantity is between 0.1%and 2.5 %to
obt ap1solventansyeheasuwaterspelysthyleneTgiycels: glyeerin, sarbiiwldo obtain
can be solubilised and/or dispersed in this
pr epdomogenadustdispersionc Fhe rsysiemn obtained wethis al¢amrisk loaded
50 % The fornulation obtained in this way could be

Usefhté hafd lor es?ﬁggz%lﬁﬁn %th‘éu%?'s'ﬁ b8 16 Ypeath &F forAfFMdH gf%ich may

to a preferr odi nen the invention, the sali

pha eut i_cal_canpound .i Lned in hard gelatin
cap@glﬁégﬂ’ §§@S°§'§r§0'r§g’"§i'@§8§m‘§ gé‘g%}ﬂ?'es, or soft

g%I atin capsules, softgel capsules. The object of th )
shedadne;sysiams divs ebiaingsd ?hBOWéPSvo‘%P(%?'e iScpih yeriges g‘F"Ct'O"S
t he above-nenti oned pharnmaceuti cal conpound and of the

cor cas pa dadded dpsadreart ANy diguisb wrdsemisalide farmudationsn into a
can be obtained by a nethod consisting of he foll ow ng

st agémplaaelyFédligt peaserlidr theeprpairation 8f 2apsuleb] tdbiets, granules,

exci pients are possibly brought to nelting point above

60 icrBgratiffed "andPs e8] TREEE RRBIARI dichigs' Ry be silicics,
celluloses, amides, sugars, polyvinylpyrrolidones, 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,
benzalconium chloride) 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 to use the
liquid or semisolid amphiphilic matrix as the granulating element. Once it has been
brought to melting point this matrix contains the tensioactive 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 to be divided into capsules,
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are mxed bringing themto nelting point until a

sol uti on and/ or honogeneous di spersion is obtained
waondoci1mB1 anbi ent tenperature turns sem sol i d PCT/BPL00E064111

To these excipients, whichlhave been made |iquid by

melting or were already naturally liquid at anbi ent

tenperature, it is possible to add tensioactive

excipients, in this or in other phases, until a

sa?%ig?ofs&ea%“vég{%éﬁﬁm? AWt e RRITOBLAT:S HiAbis acyepis such as

_(a) the active principle is solubilised, dispersed o
siligig8/ omigraglysiadined celluitses, n amidesrogodedulricantsit i bre semisolid
and/ or dispersion.c) To the system obtai ned at point

amph)pHilic heatio byi ddoting cambidithahe aid of emnéxtrusien eind/or granulation
co-sol vents, such as water, polyethylene glycols,

. . : . ' i _
prdlljﬁ%q{élﬁb t& 8bRiphgt tﬁéf&m@étfbrﬁuﬁﬁlr@g%@lﬂ%};glggl?q?%oz rA8chinable

e systemobtained in this way can be

ordt il ifBhtartii F AR A Girdle By bE sfitaPatlidyan grocess can

i nsi de the CapSl.#! e. d%i To the systens thus obtai ned at
be ysedto produsectngifingd phamacesicabiom: uncti ons can be
added to convert any liquid or sem solid formul ati ons
i nt bhe amphiphitie matex possiplyacantéioing the tensipactive subsiénces may
capsul es, tablets, granules, nmcrogranul es and

costaielistheT praemacsliegicanalactive i pare rdfsthegctiee Principle directly in
cel l ul oses, am des, sugars, polyvinylpyrrolidones,

solfEbT3RpKr SBs BT Snfik T BURRISRIT g 10 P9 S

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 functional
excipients may be silicics, celluloses, amides, sugars, polyvinylpyrrolidones,
methacrylates and the more common smoothing agents, anti-clumping agents,
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
coating processes with gastro-soluble or gastro-protected films with celluloses and
methacrylic acid polymers.

In terms of dissolution characteristics, when these formulations come into

contact with water or aqueous fluids there is the immediate dispersion,
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magnesi um stearate, stearic acid and talc. e) O her
adj uvants can be selected from preservatives

W@ pawabsaes, benzal coni um chl oride) m neral anPCDEBZNG6/G64111
aci ds/ bases, antioxidants (@3butyl ated hydroxyani sol e",
BHA, and the rel ated conmpound "butyl at ed
hydroxyt ol uene”, BHT) or stabilisers
("et hyI enedi am netetraacetic acid", EDTA). An

<oBbIEBAEH 6%t SR 7P hBiin AP ol Foltea

‘as the granulating element. Once it has been brought
thig oway t'|ghﬁg tposlnaciwﬁ substancesc andaithe ¢argolventsi guiesentein the
substances, solubilised or dispersed, and the active

amiuhipmﬁq)ls’euétore praraoieeticagettgbitityaobthed bystéor and dhé passage into
To these excipients may first have been added the

solggﬁﬁigﬁ*tﬁ@ abfVid pRhciplee 185 |'n§go G%nﬂlaﬁnb%é&%tlﬁ'dbs%rptlon in the

conmpound ready to vi d

gaitﬁlﬁﬁt%sgﬁalst?&ﬁe-ts or converted into tablets with the

ui t abl e adjuvants such as silicics,

m crocrystalline cellyl oses, am des and | ubri cants.

TheT Q%ﬁg liwying eéﬁm'%h"wfeatﬁéh? iRVERYIoR i Breajenddtalli « h

the aid of an extrusion and/or granul ati on process
EXAMBESo conpact the formulation until an easily

wor kabl e or machi nabl e granule or mcrogranule is
EXAMRIRed. A possible dry or wet granul ati on process

can be used to produce the final pharmaceutical form

| SSAIRYT BB 0 R EEL IR L el Bl yolow) was
Ioagieaepﬁa &q ﬁ’le(]:t% a¥1d Crto'u\éﬁt B arrﬁelt?r];g tpgﬁ'lt% ta{ Yemgera?ure ofebetween
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
at least 55°C for at least 15 minutes; then the O or double-O shaped hard 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 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.
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solution and/or in suspension and/or in a dispersion.
Further excipients with various functions nay be added

wo o00comsert any liquid or sem solid formul ati oPGT/EP2006/064111
the conpletely solid phasel#or the preparation of
capsul es, tablets, granules, mcrogranul es and
sachets. These functional excipients may be silicics,
cel l ul oses, am des, sugars, polyvinylpyrrolidones,

nmet hacry| ates and t he re conmmmpn ot hi ng agents,.

ot D3l Remaoanedachany ESdang 168 ausrie RESRlipire™ 44/t4

stearate, stearic acid and talc. The conpounds of the
praqposéenallyicapsulesdn theyanosss tlosagasiveredebtaingds(t 0.0 90¢ «1).85 mg —

or gastro-resistant coating with derivatives of the
0.5cmigl)ul oses and/ or nethacrylic acid polyners. The

capsul es, m crogranul es and/or tablets can be

subggey eﬂphﬁﬁ%iés‘ Héo&@aﬂﬁf‘tdf r@el%ﬁ?f‘f@ﬁfﬁ \AI'rMWJtvﬁQ increased to 809

gastro-so e or gastro-protected

e R A N 0 Ghh "t Hoce T or mul ot ons.

come into contact with water or aqueous fluids there
is the i medi ate di spersion, solubilisation and/or

emil sion of the systemcontaining the principle

Rawor nul at ed 0.Amchi s way | 0128amgensi oadd.bing subst andeg

materialshe co-capsudess pr ¢sapsules t he |acapsulés| i ¢ | capsules
structure [pronote the wettability gf the system and

ginﬁagqgﬁssageo_nﬁ{gp sol UFI _gmfpﬁgt he act@._gﬁ,gor! nci pl éfg

Gelfcire™@¥ 1O shd @GNt I al | BREIAASE T IBRPEMG! ON T Nghdg

44H%str0| nt gstinal “tract

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.

The various compounds are described below.

Raw Chemical name/chemical | 0.1mg 0.25mg 0.5mg
materials composition capsules | capsules | capsules
INN/Comme
rcial name
gimatecan 7-[(E)-t-butyloxyminomethyl] | 0.1mg 0.25mg 0.5mg
camptothecin
Mygliol® 810 | Triglycerides of the C8-C10 | 549.9mg | 549.75 549.5mg
N fraction of coconut oil
(colourless)
Transcutol® | Diethylene glycol monoethyl | 549.9mg | 549.75 549.5mg
ether (colourless)
Tween™ 80 | Polysorbate 80 (yellow) 549.9mg | 549.75 549.5mg
Phosal® Phosphatides /| 549.9mg | 549.75 549.5mg
proliposomes (pale
yellow/visc.)
Cremophor® | Hydrogenated castor oil | 549.9mg | 549.75 549.5mg




The follow ng exanples illustrate the invention in

gr eat er

detail .

EXAMPLES EXAMPLE 1 549.9 g of
w@ioaoime(tm 44/ 14 (PEG 32 gl yceryl

yellow)) was | oaded into th& nelter and brought to
melting point at a tenperature of between 550C and

| aur at e (Pei/@P2006/064111

650C. To the nolten mass was added, under vi gorous
itation I mat ec g until a homggeneous
REEY ut i on/ f@ﬁe‘&ﬁWHﬁﬁégnﬁﬁ Dned. The ni x?ure obt ai| ned
in this vway was left under ::ml tation at temperature
Pegeoldt | eq<elysemt rasterst (@serols5ADAm@s;| 449%f5 t he | 649.5mg
or doubl ¢-roosoripale Kyelwwjel atin|capsul es |were fill ed
using a distribution syringe, until a weilght of 550 ny
Maigiae? ggcHaBlyperol i nektersiugLinohss 1I5¢9.9Phgn (t349.7%p of 549.5mg
1 the capsylgysiiicB) acRdicutcsBy body of the capsule fo
close it |and it was seal ed using a sealing system
. anot—and wat
|1_S i M i ng:;Eécf' é@ 9} c%g éé 1542%@% itk eaff 549.5mg
nt ai ni n 9 f’ bt ai ned. The capsul ¢s
. obtainedi prie, )hlfnr*l areleaselin vitro of
Gelusire™ss |t %@b’ﬁé%ﬂe@oatﬁ] nu{ 84980 Jidf- (2 t he 549.5mg
S0itét hod dgscribed in USP/NF. Using the samg approach|and
Labedol® ng |tUesajumtéd ty of GCel uci f 64919mg4/|1B49.75 549.5mg
propor ti qrpdlyglycosyiees glyeetides yar i ous dgsages wer ¢
obt ai ned |((cApl-ddbroil)0. 25 Ny -
(pale yellow)
Lauroglycol® | Monolaurate  polyethylene | 549.9mg | 549.75 549.5mg
FCC glycol
(colourless)
Solutol® H 15 | 660 12—  Hydroxystearate | 549.9mg | 549.75 549.5mg
polyethylene glycol
(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.

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 temperature
of at least 55°C, for at least 15 minutes; then the O or double-O shaped hard
gelatin capsules were filled using a distribution syringe, until a weight of 550 mg

was reached per individual capsule.
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0.5 nmy ) . For 1 ng capsules the quantity of
Celucire(tnm) 44/ 14 was increased to 809 ng per capsule
wo oro7a1136t al wei ght of 810 ng. O her conmpoundsPCT/EP2006/064111
replacing the Gelucire(tm 144/ 14 with ot her
anphi philic vehicles were prepared subsequently
keepi ng the quantity of excipients constant. The
vari ous conpounds are descri bed bel ow. EXAMPLE 2 548. 9
Gel ucire 44/ 14 was | oa dlnt the ter
by oHBRR % a0t ik fanstia Was pisGahga ti ety §f T pakedl fo ciose
550C and 650C. To the nolten nmass were added under
it andydrwas sggledavsiog,a fsealing systeot imigiving BABY elthanad angl water
of gimatecan until a honbgeneous sol ution/di spersion
spreysarabtreinmiechtedhe hot sirwireil tiwé finalecapsulésheachepniaiting a 0.1 mg
| eft under agitation, at a tenperature of at | east

do&ﬁ%’reﬁﬁfaiﬁ’éd.' east 15 minutes; then the O or double-O
shaped hard gelatin capsules were filled using a

distyjib S u f
reaihéoc Pl ot Bis, b SN Rriish “ﬁ% of not less
é) zle vvamdgl aced on the bad é of the calltcl)sule tg ose

than BGYhcafier ALBInskas aecqrdinggodhne mgthad degstited in/sP

a 50% et hanol and water spray and then heated in hot

ai r Usimgi thet Bamiei approaah sand: seduring dbatquiantihy oh Gelacirg™ 44/14

dose were obtai ned. The capsul es obtained in this way
propoffidndligEapsurRisaadife varigid d6safeswérd &stained ( 0.1 mg — 0.25 mg —
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 materials | 0.1 mg 0.25 mg 0.5 mg 1 mg
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
Total 550mg 550mg 550mg 810mg
EXAMPLE 3

499.9 g of Gelucire™ 50/13 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, 0.1g of

gimatecan until a homogeneous solution/dispersion was obtained.
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than 80% after 30 m nutes according to the nethod
described in USP/NF. Using the sane approach and
WO e@ao173gl t he quantity of Gelucire(tm 44/ 14 PCT/EP2006/064111
proportional ly capsul es inlfhe various dosages were
obtained ( 0.1 ng - 0.25 ny - 0.5 ng ) . For 1 ny
capsules the quantity of Gelucire(tm 44/14 was
i ncreased to 809 ny per capsule for a total weight of
810 EXAMPLE 3 499 of , Gel.uci re(
P oatiBahe dsReoReinesh il e ooroLs ARlAtPR, Wast ddded 5 g of
a tenperature of between 550C and 650C. To the nolten
sodiugtlawsy satphede anddtr 9\af pelyrikylege ghtdobl 000 previeesly brought to
gi mat ecan until a honpbgeneous sol uti on/di spersion was
medtinigpoiatl. To the m xture obtained, still under vigorous
agitation, was added 5 g of sodium |l auryl sul phate and

45 ‘thQfmlRﬁJré edbtfghéﬂer‘n Bhi¥ Gy %QQeﬁ éﬁ\\ﬂb?%%lté(ticm,%{gﬁ‘ferﬁﬂerature

ting point. The m xture ‘obtaine I'S way was

of eEE%S‘fr%f 'rtgiééé’#y%‘ RleE R e %% B %%%Ztsgaaed hard

shaped hard capsul es were filled usjng
ge@rﬂ@tqapéulqsow ?'i'%é's'"srﬁ distebyliqrygyringe, g ﬁgWWél@t of 600 mg

reached per individual capsule. Then the top of the
wasapachad pesindlvidual capsylee body of the capsule to close
it and it was seal ed using a sealing systeminvol ving
a SPhestistsy oftheé d¥stile 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.
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 —
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 0.1mg 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 759mg
50/13

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

PEG 1000 45mg 45mg 450mg 45mg
Total 600mg 600mg 600mg 810mg
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spray and then heated in hot air until the final

capsul es were obtained. The capsules obtained in this
wogn7exisBbited a release in vitro of not | ess PCEHEPB0OGMO64111

after 30 m nutes according180 the nethod described in

USP/ NF. Usi ng the sane approach and reducing the

guantity of CGelucire(tn) 50/ 13 proportionally capsul es

in the various dosages were obtained ( 0.1 nmg - 0.25

- 5nm ) . For 1 ng capsules the quantity of

E)@'B'cgﬂe(tn) 44/ 14 was increased to 809 ny per capsul e

for a total weight of 810 . EXAMPLE % 500

Gel 800 190t GplucreT) 44Hld4 39d 399 ofSalutel™( HS V\@ lnaded into the

| oaded into the nelter and brought to nelting point at
meitet any &ratightdo ahelting poit abadémpedatGrd6l betwelehe557a aeh65°C.

mass was added, under vigorous agitation, 1 g of

gi b AR@MOIEH hads w@ggdgcg %d‘é‘?'vﬁﬁdr@ﬁ% @bﬁ@ﬁ‘drﬁ'f’ﬁ ofyfmatecan

obtalined. To the m xtu tal ned,” sti under

unt;hﬂ"ﬁé@?@s@?ﬁ%%aéé'gﬁ%"@%g%aagﬁ&f’i% aloe gl yeol 1000,

The_m xture obtained in this way was | eft under

agi Tatthﬁﬂn'xﬁireaOQtEWﬁé’r &till uadgr VéﬁorP'é%n@lg'tQ%@'C wegs added 5 g of

| east 15 m nutes; then the O or doubl e-0 shaped hard
sodjgmakauryl @amholsascimaieeand bigeaf palyethylendigiyaadl 10000n

syringe, until a weight of 550 ng was reached per

I ndTKé Ghijture Jsaihed il ieis waewiaefeRfundee agraten, et femperature

pl aced on the body of the capsule to close
of at least 55°C, for at least 15 minutes; then the O or double-O shaped hard
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.

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

509.9 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, to which was added 5 g
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.
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it and it was seal ed using a sealing systeminvol ving

a 50% et hanol and water spray and then heated in hot
waeeo7on3sl the final capsul es were obtai ned. TPEI/EP2006/064111

capsul es obtained in this Wy exhibited a release in

vitro of not |less than 75% after 45 m nutes according

to the nmethod described in USP/NF. EXAMPLE 5 509.9 g

of Gelucire(tm 44/14 was | oaded into the nelter and

bro to nelting. point at a tenperature of betwe

S50t0dha e ik Rk diocBaataRTes AGiE . Weld Aaded 5 g of

gl y%ol nonoet hyl et he@g (Transcutol (r)) . To the nolten
Pepeels angs3g@éd-abraapbr. vi gorous agitation, 0.1 g of

gi mat ecan until a honpbgeneous sol uti on/di spersion was

obt @heenixilre tdbtained tini tisis rdyaivas deft sinder agiaion,\atgo temiperature

agitation, were added 5 g of Peceol (r) and 30 g of

of hRAI05°0, -fol € 18h3t 4% eniRbicd: 18&h ithe (i Gr YEUDIVRS dndbkd hard

under agitation, at a tenperature of at |east 550C,

goiih s B el pRe s SNio e Reftes 2 & Vo BEpe0 mo

syringe, unti| a weight of 580 ng was reached per
Waﬁﬁ@??’%%ﬁ?" '@Qb@q}‘!"é."agﬂ@ﬁ-the top of the capsul e was
pl aced on the body of the capsule to close it and it
was Then kel tapsohifheacapsale was placashon tive body gf thescapsule to close
et hanol and water spray and then heated in hot air

it and itl wadeechigtalisingns %baﬁr_l%{%yeteﬂbﬁmmﬁdg alBe% aisac?sand water
obtained in this way exhibited a release in vitro of

spﬂ?a?tar{oeﬁl%n 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 75% after 45 minutes in a dissolution bath containing 900 ml of 0.1 N
hydrochloric 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
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
sodium dodecyl sulphate.

499 g of microcrystalline cellulose together with a further 0.5 g of gimatecan

were loaded in a granulator/homogeniser. Appropriate mixing was carried out for

at least 15 minutes.
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than 75% after 45 mnutes in a dissolution bath

containing 900 m of 0.1 N hydrochloric acid with a
w@awdiog73spt ati ng at 50 rpm EXAMPLE 6 100 g of PCT/EP2006/064111

Gelucire(tm 44/ 14 was |oagded into a m xer/nelter and

brought to nelting point at a tenperature of between

550C and 650C, together with 5 g of Solutol (r) HS15.

To the nolten rrass vvas added under vi gorous

an until a ho

22: u t I Onaerggasg sg{ ier yas agded m?ﬁ?e”eoﬂatm containing

obt ai ned still under vi gorous agitation, was added 4
they nd@rogw.tajﬁnej@eléwpse sanqotglm gimategan asd the whole was mixed until
m crocrystalline cellulose together with a further 0.5

homogbngusgtamnies wer@fdma;died in a
granul at or/ honogeni ser. Appropriate m xing was carried

out The'g r§ﬁu|b§§:3:‘é%|ﬁtéo Httﬁﬁogd’l?’d BRY tfidr %ﬁ%aﬁézﬁl%r\%re loaded

earlier’ was a e granul ator containing t

it B0 e %%?44%9"@?@5@?"8@“@ Pﬂﬁﬂ?fé&%ﬁﬁ“ﬁ{%é blipe. 059

Theﬁgr anul es obt ai ned vve];e un| oaded and after
of magnasiuanstegrataand §-aelcalieida! siigani xer to which was
added around 100 g of mcrocrystalline cellulose, 0.5
g oAftenbadpgumixed dae mixtusarforch Minutes, thel final dziktusé Wasdabletted
After having m xed the mxture for 5 mnutes, the
at fhiehfal Weight' 6f T migh lkaistet. athe tablets obtained in this way, subjected to
dissolution tests, in a simulated gastric environment, exhibited a release of the
active principle of not less than 75% after 45 minutes.
EXAMPLE 7

50 g di Gelucire™ 50/14 was loaded into a mixer/melter and brought to
melting point at a temperature of between 60°C and 65°C.

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
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
at least 15 minutes.

The molten mass prepared earlier was added to the granulator containing

lactose and gimatecan and the whole was mixed until homogenous granules were

formed.



at the final weight of 710 ng/ tablet. The tablets
obtained in this way, subjected to dissolution tests,
w0 nooa/osi3aul at ed gastric environnent, exhi bitedPEI/EP2006/064111
rel ease of the active principle of not |ess than 75%
after 45 mnutes. EXAMPLE 7 50 g di Celucire(tn 50/14
was | oaded into a m xer/nelter and brought to nelting
point at a terrperature of between 600C and 650C. To
the Bogfgﬁqlﬁa éﬁgggﬂqrp Lg\lun v Ig%%@?%%rr%%hsgﬂon were loaded
soI uti on/ di spersion was obtai ned To the m xture
int@ Bt mixee iy which wershadded arpunslit7 4 giaf mictaerystaking gelidloge, 1 g of
g of soya lecithin. 405 g of |actose nonohydrate
méagngeiune steairate and 25 ghufrcolloidapsitita.gi mat ecan were | oaded
in a granul at or/ honogeni ser. Appropriate m xi ng was

car AigFhawh fnﬁ’i&eétthé a)?tglré?brrs Hih@es, tFBeﬁriEPHlﬁlrﬂjrérﬂ%% tabletted

prepared eaflier was ed to the granul ator

at RS o Arelh el o TR EBE P B w49 subjected to

. granul es obtai ned vvere unl oaded .and after

d'SgBWHﬁr‘lf?ﬁisl dm ansimaulptedy gastrig: @nviranmantt, eshipiied 2 iglease of the
added around 174 g of mcrocrystalline cellulose, 1 g

actife prinpipleiafmot tassrthae 88ffe after 45 ofingies! oi dal sil i ca.
After having m xed the mxture for 5 mnutes, the
final mxture was tabletted
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at the final weight of 660 ng/ tablet. The tablets
obtained in this way, subjected to dissolution tests,
w0 nooa/osi3aul at ed gastric environnent, exhi bitedPEI/EP2006/064111
rel ease of the active prinékple of not |ess than 80%
after 45 mnutes. CLAIMS 1. | mredi ate-rel ease
phar maceuti cal conpound for oral use containing
7-[(E)- t-butyl oxym nonmet hyl] canptothecin (gimatecan)
as the active principle. LTLAMSpharnmaceuti cal
conmpound according to claim1, I n which the gi matecan
I S pt o
1 conminegttalnRs phafapouttal {59pBIRS K Gial e ontaining 7-{(E)
riX.consi,stin f.ligupd anphi philic _substances or
eo{Bii Ry Gimotiset (doBliH gsges SRV RRGERNe
active principle is at |east parti.all ¥ di ssol ved . ]
2. andfBe Bhapeacasdicah HasPeuy Angoedinglo tefaim 1, in which the
phar maceuti cal conmpound according to any one of the
ginpatecanlimig erystatipe fatrsd. i ncl udi ng a tensi oacti ve
conponent conpatible with the sol ubl e anphiphilic

3. mat The phthicedticdecsmpbend tteariiegus! slaimis 1her 2, including a
anphi philic matrix. 5. The pharnmaceutical conpound

ma’i‘r‘fﬁ%ﬂéigﬂnégf gig}ﬁioogﬁ?ﬂiﬁﬁim?s%%?@gééwn%{ ﬁ\'/e.m HSmefh§%point of less

I'ncludi ng vent Sper Si

t ' tivat ed hi.philic.matrix. 6. The,. .
tha, BPr Gt WRISH W aGHNR RRogisle iAot (pash, Pasfial, digsolved andior
_preceding clainms, in which the anphiphilic matrix is
dlS@@r&%’t@flf?/Qf glabatedr oup contai ni ng: pol ar

4. The pharmaceutical compound according to any one of the preceding
claims, also including a tensioactive component compatible with the soluble
amphiphilic matrix and/or dispersible homogeneously in the amphiphilic matrix.

5. The pharmaceutical compound according to any one of the preceding
claims, also including co-solvents dispersible in the tensioactivated amphiphilic
matrix.

6. The pharmaceutical compound 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 C8-C10 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.
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i pids, ceram des, glycolyal kyl ethers, nmacrogo
gl yceri des, hydroxystearate pol yethyl ene glycols,

wao eoogloyrser i des of the C8-Cl0 fraction of coconetT/@P1006/064111
pol ysor bat es, phosphati des23hydrogenat ed castor oil

esters of nonool eate glycerol, linoleics, oily
unsat ur at ed pol ygl ycosyl ated gl yceri des,
capril-caproil, nonol aurate polyethyl ene glycols and

7. t heThe npidraieeulicalTeempbandasedsrdingl te angoond of the preceding
according to any one of the preceding clains, in which

clalmi§, iAHIER fHd %aﬁgﬁ%ﬁlid(mbﬁi)ﬁs%eéﬁﬁjcfrﬁfﬁ.m- 8. The
p 0

armaceutica ound according to any one of the

precedi cl ai in which the tensioactjive co ent ,
8. 15 Lissaerianeling Grdweting adedring: sy, fafr HE RS Rreceding

| ecithins, anioni.c and non-ionic enul sifying waxes, o
claigps innvhish rtDP tangigactive, carpRPIRALIS d’@@?P“ §'i9nb group containing:

pol ysor bates, cholic acids, poloxaners, sodium
phesphatiideacanddesithinsdianioniawand neariooii ratulsifying Weaxes, sodium

phar maceuti cal conmpound according to any one of the

laupylesifshate, SodilFdodécyMiuphatdlepdipstrbare! ckelic asEsnpsloxamers,
is present in a quantity of not nore than 10%in

sod?ﬁh‘ggﬁlgh%%c%cﬁ e,p%ilzﬁﬂgH i| gléﬂrcr,g’gfp{gp@und according to

any on e precedi I'n which the
tensj oactive co nent is present.in,a quantit f .
9 bet WESnPRPIRCECal Fompotnt ACHABIRgE 12, A PrE o dif Preceding
according to any one of the preceding clainms, in which
claims, lcwhigh thei lepsioretive cpmpoarnt isnpeesgohint atguasttity of not more
bet ween 0. 1% and
than 10% in weight.
10. The pharmaceutical compound according to any one of the preceding
claims, in which the tensioactive component is present in a quantity of between
0.1% and 5%.
11. The pharmaceutical compound according to any one of the preceding
claims, in which the active principle is present in a quantity of between 0.1% and
50%.
12. The pharmaceutical compound according to any one of the preceding
claims in liquid, semisolid or solid form.
13. A capsule containing the pharmaceutical compound according to any one of

the preceding claims.

14. The capsule according to claim 12 in soft or hard gelatin.
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50% 12. The pharnmaceutical conpound according to any
one of the preceding clains in liquid, semsolid or
waodoraif3erm 13. A capsul e containing the PCT/EP2006/064111
phar maceuti cal conmpound ace@érdi ng to any one of the
precedi ng clains. 14. The capsul e according to claim
12 in soft or hard gelatin.1l5. Process for the
preparati on of the conmpounds of clains 1 tol2 which
15] ncPrstesst fo thet prepairation tofalhes ebmipouhdatafoblaims 1 to12 which
suspensi on, dispersion or inglobation of the active
I 0 [
incfide3 g B1afior e PRSI ton, %85@%“‘%%%2‘?' pEER,3 figfcbation of
15 which cIu t he ad JtIO he fensi oactive
tne e enis Mihe %P%@@E@cga Rt R aeR £e¥in e
i ncludes the addition of the cosolyents. 18. Proces:s
165 or The ePiocepR raacerings tor glaimapguwbichc Msludasy the a,qdéﬁ% of the
13 or 14, which includes the addition of the
tensicactime eotmposientonpound of clainms 1 to 12 to one of
the two cavities of the open capsule and sealing of

17t heTR@RsTBtEss according to claim 16 which includes the addition of the co-
solvents.

18. Process for the preparation of the capsule according to claims 13 or 14,
which includes the addition of the pharmaceutical compound of claims 1 to 12 to

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



