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ORAL ABSORPTION OF 7- [ (E) -TERT-BUTYLOXYI M NOM

ETHYL] t CAMPTOTHECI N FI ELD OF THE | NVENTI ON"The -

present invention relates to a pharnaceutic LT
formul ation containing a 5 canptothecin asW\m\l\‘NM\Ml‘lmm\\“\
princi pl e. BACKGROUND OF THE ANVENTI ON Canpt ot hegi ko«

an al kaloid isolated by Vall et al (J. o — — —
88, 3888-3890 (1966)) for the first time fromthe

IMMED skt BELEASEacTHFRAPEUTAC p | SHATENS | §iQfht IMGROVED ORAL
China, of the fam I¥ ssaceae. 10 The nol ecul e
ABSORRTHONIOR 7p bAR) 2t FRIEUEXLQXYINHNOMETHYL1 GAMBRETHECIN
the E ring, essential for cytotoxicity. The broad
spectrum of the antitunoral activity exhibited by the

ﬁ#gogwgimﬁwﬂtmrds tumours of the colon, other

Tt m—?ukaerﬁas, led to the first
clini lprtﬁagérﬁl iﬁvérﬂifb%la?&rioy%tﬂgt%ace-ﬂﬁceﬂrfSrI‘hﬁil@lid‘nOéodtﬁiﬁing a

cl;nica% tests onJ canpt ot heci n (hereinafter
refer . 2 [: is not readily soluble in
V%IP@P{“% {nhéés ﬁgtaggn%\ ﬁ&ﬁgér Institute (NCI) fornul ated
h ﬁgg fipound,  soluble in water
rial phases | and Il were
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t hr onbocyt openi a) .- Subsequent |y many anal ogues of CPT
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conmpounds with less toxicity and greater sgQlubility jn
ooy e oisuiss consiats o & PRTABONESTUFUIe, BB Actesrin the E
11), marketed as Canptosar by UpJohn

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 thals 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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~ 2 (now Pfizer) and topotecan, narketed as

Hyncanptam n or Thycantin, by Smth Kline & Beecham

(now GSK). O her anal ogues exi st at various stage of
clinical developnment in phase Il, such as NSC 603071
(9-am nocanpt ot hecin), 9-NC 9- nitrocanptothecin, oral
prodrug converted into 9-am nocanptothecin, GG211 (4

5 147211), and DX-8591f, the latter drugs being
soluble in water. Al the dérivatives identified so
far contain the parent structure with 5 rings,

essential for cytotoxicity. |t has been denonstrated
that nodifications in the first ring, as in the case
Qhow Pfizer rangdstopetbesr, aflatketeaioas Elymicampeamsia aroThyahiin, \by Smith
in water and nean that the drug is better tolerated.
Kiné& B%cr?é?ﬁ!(hthSK?.\@t%n‘ aA8IBgusteasi Bevariteii stagd veslinical
of canptothecins replaced in positions 7, 9 and 10.
JevéIbpRBNt inPpIadedf Ssich ad RSG-6030M (WaminoBAMPRIMSYIr; 9-NC O-
-CN, -CH(CN)-R4, -CH=C(CN)-R4, -CH2-CH=C(CN) - R4,
Titkar ) | orafproddd (Bhindeamptothecin, GG-211 (Gl
-n%W@%S?ra%et r ag%qv?ft?d 3&?'4%% di hygr oxazol yl), (

, O ' A G me- | 55 R4, i ivati
ﬁ)zﬁzﬁ ARdTACEbAH 6 dndr dré%fnﬁépggggllbﬁeylﬁ%étén All the derivatives

drodenous, T near rr wth 1 to 6

iy 2 Werlih ot PopboraRYS T robrssPHRd for o
5l TS O S 1S o
et T8 e PSR RERS R B o
to as CPT 83, with cytotoxicity on |arge cell
peftapielaratedar ci noma (not  SCLC, H460). This tunour

line is intrinsically resistant to cytotoxjc té}erarﬁg .
and r EaiemaPpigatip /1009 descripes deAvafives ¥ ggmptothecins
topoi scnerase |, irrespective of the

replaced in positions 7, 9 and 10. Positon 7 provides for the following
replacements: -CN, -CH(CN)-Ry4, -CH=C(CN)-Ry4, -CH2-CH=C(CN)-Ry, -C(=NOH)-
NH,, -CH=C(NO02)-Rs, -CH(CN)-Rs, -CH(CH:NO,)-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 topoiscmerase |, irrespective of the

over-expression of the target enzyme. CPT 83 is more active than topotecan,
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over - expression of the target enzyne. CPT 83 is nore
active than topotecan, 3 taken as a reference
compound and overall offers a better pharmacol ogi ca
profile, also in terns of tolerability, hence has a
better therapeutic index. 3n patent application
EP1044977 there is a description of derivatives of
canpt ot heci n whi ch have an al kyl oxyne O repl aced in
position 7 and which have 5 antitunoral activity
superior. to at e.reference c ound to eca
a4ph 8. eiereBop HabpStad AOdPVoBU kre 4 BEREY AeRiCRloaica brofie,
have an inmmne group in position 7, have also
a'sex'h fesmseRf t%raqrﬂr d\roge a8 AhRiter therapemtic index.; hese
nﬁounds one of the preferred substances is
t Inbpatent; @pplicationyER 10dALhthere is (aCHBsaription ofhderivatives of
substance is prepared as described in patent
campfuthecn whichliiavdoan BRYD4gseé 1O-réplaced impasitiore 7afnd which have
sol vents contai ning ethanol and pyridine a mxture of
anfitomoralactisinsuperibr tnithal’of the sbfepérivecdcompaunditbpotedan.8: 2.
I n European patent application No. 040302465 filed in
t heFudHEmdre tHtBe dORRAIVERYF cAmpidthEBAWHIER halddn rrﬁﬁ‘rﬁ{eegroup

is a description of a stereoselective process for th

8hay! Mavelalso exhibite d f th
" FELE-- D) B9 nPaRTh T "ORPS, R i BetsOf these

coﬁggr‘fr’\r@dréén@ bf‘ﬁtefﬁ@f%riegﬁﬁ@g{aqrﬁgg id ?g't W&&g&{ rg(?r%étirggc?ﬁ@%tgecin
(CRRCTR Hori i st R Prapafec, 25 idFRotiesl n fpent Spplication

pr uct ?ﬁn exi st in am)rghous formand in different
04407 hie Frody Asmixiire: plagolvemts seontaining efiangand pyridine a

_obt a| ned using the sane stereosel ective process wth
mixtee ofghe dwe isomers £ ang £ iscebigined)in gtratie of 8%2. di ssol uti on

and re-precipitation using different mxtures of

sol inekumpe@hepaient application dlg.s040302465f filedsn Wwbe ename of the

indicated as forml, formll and form
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 1l and form

lll. Success in developing a drug very often also depends on the ability to find a
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I11. Success in developing a drug very often al so
depends on the ability to find a 4 stable fornulation
of the substance which allows it to be adm ni stered
orally or parenterally at effective doses in the
treatnment desired. This ability is often limted by
the intrinsic characteristics of the substance, such
as only slight solubility in water. 5 For exanple in
the case of the derivatives of canptothecin al nost
t he derl t|v S whi ch, r l.act rin
stePle gt i, e, SRR PG Dl ff o % a&m%'%e Srally or
woul d t herefore be very useful to be able to hav
pareptrsalgleffeativg dosep iy MeghAesitndydi @fﬁj%b'lt’fbm% aﬁﬂ” fignited
7-[ (E)-t-butyl oxym nonet hyl ] canpt ot heci n
by (tae ARifiasis rohagacteniiics «fi e syostasicel éuclTHSSOrd)ctsllw solubility in
principle, which is known to have limted solubility
water. bi ol ogical fluids and limted absorption via the
oral route, could be suitably fornmulated to increase
bi oeoraexampleiin \the ©ase tof theaddrivatives \of .cafiiptothetiny aimost all the
principle in question also has problens of highly
deivitiva® lvhiéib sétaipt iheniattonk® riSintaet ke wot adlalltreadily sdifible in
otaining a preparation which is imrediately avail abl e
wafdpd rapidly absorbed could in principle be achieved
via various well-known techniques, such as the
Lo SHd e fééaebmqgfussmm{oes@%bm TR bRR ke
on c r in

odextrins or ot ners

RO L T ST R —

sol ven dry comj nution or in orgam c solvents
g'ﬁ'ﬁﬁﬂcéf‘s??% ti"§d’(’!“8|ﬁﬁe -2) the use of nicronisation and

anmor phi sati on processes of the active
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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principle; 5 3) the use of enulsions, mcroenul sions
(AAO OA, multiple enulsions (A QA); 4) the use of
salification processes, even extenporaneous ones, or
of solubilisation of the active principle itself
and/or in traditional ligWd 5 formulations such as
syrups, drops, solutions, soft gelatin capsules,

ef fervescent forns; 5) the use of organic solvents
and/ or co-sol vents (such as di oxane,

o e o8 <6 Sfions,: FEHénIe” AR /o)< puttig, emuisions

cona}i‘/ ting of nmonoethylic ether of diethylene glycol
Wi t )pol yet hyl ene glycols with the addition of

non-ioni c tensioactive substances. The conpounds or
dontheeexse @f tsalitationi peocgrsest Been pritgMmperangoys ones, or of
expensi ve processes, often difficult to inplenent and

do smubilisatioantofethehactive aprinciplepitsstbtandforofin t traditignal v quid
principle; furthernore the ratio between the active

pr i focmplations dsudhe gsolsyraps, i drops, solutibas, aoftagbltin capsules,
limting the preparation of a 15 pharmaceutical form

whi gffervascdnefaramst | Y admi ni stered. The micronisation
processes often do not guarantee significant increases

iI9) thel aER drevrjahic | SbivéHts! Bnd/BF' 68-8bRENntsh §sGiP i€ Ndioxane,

vol unes of the ‘powders nmeking the processes producing

oSSt BRI, BB RO pgy o

o e BRGSOV 67 SR By i

quaPaFsiyerray ol Berascitst ot bpicdoBHigRal g bsiances.

and'/l'r?é crrgr%gfnréusl %ir ogcfm&;)?eswvtitehn dl:ar)](?rtin%blaﬁdaggher 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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are unable to transport pharmacol ogically active
gquantities of the drug. 6 The fornulative
salification and/or solubilisation processes in

tradi tional pharmaceutical forns are often unable to
solubilise and/or inprove ad he bioavailability of
drugs which are not readily perneabl e and absorbabl e,
as well as |yophilised products, because of
re-precipitation processes of the active principle 5

oVt SBEh iR sdliRphohib 5plblisafor BratsiGosin traditona

sol ubi li si the drug in the pharmaceutical form As
phainaceufiedlcddmsy 916 FHeBd HEblS coarsublise \ANder dmprove the
_readily rel eased and with potential Ke irgg)roved
biogvaitakility abdnugswhich areralifeadilyngrsmeable and absarbablecas well as
preparati on of a therapeutic system which guarantees
lyophidised aratiuctt, hecause of re-hredpitatiom peotesses ofllys aciale principle
state 10 of the active principle, for rapid rel ease of
in biotogidah fuidse tHuscedndetling autcthé advaniage ofaan Yechmiviogiidad process
inthe linearity of the transfer. DESCRI PTION OF THE
capdBiENT s6NIbliBIng AB] G4 lifY thd) pRafesdeuliBAl foFmaAS Gf §aie@ssary to
with the present invention, by fornulating a sinple
b L : TV .
Prfol QLo R EY 1 oAl lpaself 8hd iE RBIGHGIF Smprove
. naL i ' C ' { :
blo%%l%‘ﬂﬁ ,Si’é ?Egé]rhgs nﬂéﬁ%ﬁt% O&Lnﬁgﬁﬁafh? ér‘ééb%ﬁg{\g% & {E%Ireepgeutlc

resenc accelerate se 0

ich under sink conditions gcontipues to be.rapjd.u

sy mORnER eierleeh, R andeGRafint pL e e dngsGical Rbyued state
f the system which rapidly nakes the activye

of e, aivg: Rl b IapH) Folbane GberRiamese i 1rmuend tosduce
Transportation with anphiphilic systens possibly

any geviatien idthgilipparnty @f heolsarsfee subst ances, co-sol vents

and ot her excipients, useful for inparting good

DESCRIPJION @B MTHE INMENTIEINt o t he pharmaceutical forns

created in this way,
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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7 makes it possible to increase the speed of
dissolution in vitro and confers properties of
potentially inproved bioavailability and | ess
variability in absorption. The aimof the present
invention is therefore to provide an oral fornulation
of a derivative of canptothecin which is not readily
soluble in water. 5 As a derivative of canptothecin
which is not readily soluble in water is neant any of

k. BB o GBRELE s SO 1 iy g conors

derj vati v
propert@oftpogqﬂtylly)Wﬁgqrgwpqa%lgwﬁpgﬂ%\{qﬁlabﬂ|Blr in absorption.
gimatecan) in its anprphous formor in its crystalline
f or Hhe aim pf ther present Iayen%k?rtha@éorsépcﬂr@wdam/Qﬁal formulation
pharmaceutically acceptable salts. Even nore 10
of adefivatiyblof camptathecin avhighigtnot seadily sbkuble in watest al | i ne
form|. Exanples of pharmaceutically acceptable salts
ar eAs ian desgativef oincamptptineciratwhish hsa\nohgeadilyi soluble in water is
character, the salts with pharmaceutically acceptabl e

meaft day of et Cormpourgisieponsd i trinsédtionsiiell “Teciméal basis of the
exanpl e, hydrochloric acid, sulfuric acid, acetic

mvéﬁﬂldh" Pi'efei'dblylh fifis eRffatile |§C7-ftEgﬁﬁﬁfylo%ﬁbrﬂétrﬁﬁfcgﬁ?b‘féthecm

he salts wit'h 15 pharmaceutical | y "accCept abl e”bases,

(org@bg:‘té&ﬁr) 9 |a FERAR Li'r‘fhtsaélgg{%ﬂhneemgl €11 or Ill, as

ne an I ne-eart ydrOX|

r.qQx a .
i R S A e L
0 u contai ning 7-[ E-- ut vyl oxyni nonet hyl ]
prefSABRE S SrRleged b i e ShaafR e 50y 1 ot pi e
including a matrix consisting of |iquid anphiphilic
subsxameles ofr Pharacgutiealyi agrapiatie sits| rgs in H&ﬁeG@fC"It'iﬁ’ge"
whi ch the active principle is at |east partially
atoms bavieg hesioeharasiesr thedsalisawilh phagnaeeitisally @cceptable 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 phammaceutical 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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According to a preferred enbodi nent of the invention,

t he conpound of the invention also includes a

t ensi oacti ve conponent which is conpatible with the
anphi philic matrix capabl e of solubilising and/or

di spersi ng honogeneously i the anphiphilic matrix. 5
According to an even nore preferred enbodi nent, the
conmpound of the invention also includes a conponent
consisting of co-solvents capable of dispersing in

theten ctivated t.rix or of bei
Lo AbERERE 5 = areteEreciRtadMent Bt iR, fHe.Cmpdng of the
t her tens ctivated r not btal n a [

invBalTS Bl MG1uCE8, 2 Jorsioarive CFomporBb ek S sempaIblegwith the

i nprove the machinability of the phar maceutl cal form
amphiphilicspatiix gapablenf soripilisingrang/pr dispersingsbemegengausly in the

neant a substance the nol ecul es of which contain both
amphippdlicopaiyixi c and a hydr ophobi ¢ portion. The

anmphi phil i ¢ substances which can be used according to

t heAccordingi tonan Bven rmonedpreferred ehbodisertt| ¢t icbmpound of the
phosphati dyl chol i ne, phosphati dyl et hanol am ne)

inveRtiGH" 4166, ingludes! ai ebmpbn&ith@bAsiSHKY 6FS co-solvents capable of
di et hyl enegl ycol inonoethyl ethers ~ (Transcutol (r)),

dlsBBFd‘r@m th@! t\éﬁﬁbhéiﬁx%té@ﬁ Pﬁ&ihﬂi@ RbtriX aﬂ&r&%%@%&@%%ﬁ& to be
triglycerides and nono and di sters of

S T
@%&*iﬁf}’ R BB P SRl o Ri0d P aleSor Ao Bl Hfiguic
lutol (r) HS 15), triglycerides of the
ser%g%@g?sﬁlgi{prrgnh of coconut oiI (M/gl i ol (r) 810 N) ,
ol ysor hat es TmeenTM 20 - enT osphat i des
h%@)él hgry exc W?@J‘Fo@eﬁ%‘?@&eé 8tBRC P? WE’ 4te pharmaceutical
CrenDPhor(r RH 40), nonool eate esters of gl ycerol
form may alsebg pesest (r), Maisine(r) 35-1), oily
unsat ur at ed pol ygl ycosyl ated 9

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, phosphatidyicholine, 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 CB8-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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gl ycerides, capril-caproil (Labrafil(r) M 1944,
Labrasol (r)), nonol aurate pol yethylene glycols
(Laurogl ycol (r) FCC). These substances may al so be

m xed with each other to obtain various nelting or
softening points alone or 9n the presence of an active
principle. 5 Preferably the anphiphilic substance
consi sts of macrogol glycerides, such as GelucireTM
It is even nore preferable for the anphiphilic

ubst ance.to be | ucd 44/ 14, iee. PEG 32

oy Ealakse eroTcmeng) (EBraT, M 1844 Yaitesilr C opnyaiate polvetpylene
bet ween 1305 d 1595 Daltons) glyceryl |aurate

glyeels (kayregivealdMLClr Gel ucireT™M 50/13, i.e. PEG 32
(polyet hyl ene glycols with a nean nol ecul ar wei ght of
bet iRese substanges may alse Depmixashwjth gachepiier 4o e&ﬁ@me\yanous
The tensioactive substances which can be used

medtingoordiofigning pairds alonerariin the presencieoft areastiveprinciple.
phosphati des and | ecithins (phosphati dyl choli nes,

phoBmfierablyythe iamghigtilicasubstanceséonsistenpé matsggol giyicerides, such
and non-ani oni ¢ ermul sifying waxes, sodiumlauryl

as Sélnbied™, lisRdeven asrecpleférablehfrethe PaMpRiIPhiiat sfbstance to be
cholic 15 acids, pol oxamers, sodi um sul phosucci nat e,

GeRR§Het™Mu4A4r i, P@G%(db@eﬁﬁyléﬁ%gly%lg Qvifh‘;zla lﬂ'\%ﬁlnﬁbfgcular weight

enbodi ment of the invention, st of
i, R R ' L r e .a bk LC
of BERgeR Yok e s DR TLALEY, BUFE GAR -0 dRNAR Cbiicirem
bs d t sol ubl e or nolten m xtur
5037 0 oG (pPLBHRTENS Subdl€ iR oo FplBRUpEHe Brh b béiween
anti f tensioactive 20 substance is usually not
13&%?@dt1h§ﬁ%%§/wc%}"ﬁ%ﬁrﬁtﬂ)y bet ween 0,1% and 5% To
this mxture it is possible to imediately add a _
var 1 @ tensipagtive sybgianeas which aan be uped agerrdingclesths dayention
~as water, polyethylene glycols, glycerine, up to 50%
inchgle sdhei t samet hphogphatides quand i t kecithind et (phospbatidychatines,
2.5 %to obtain a
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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honbgeneous di spersion. The active principle can be
sol ubi li sed and/or dispersed in this preparation up
to a concentration of between 0.1% and 50 % The
formul ation obtained in this 5 way could be used to
fill hard or soft gelatinieapsul es. According to a
preferred enbodi nent of the invention, the said

phar maceuti cal compound is contained in hard gelatin
capsul es, such as the Licaps(r)capsules, or soft

I_t n capsul es ftgel sul The ohj ect, of the .
soffial ch® RO ot "o bERBSR % e ariatiPoRblan 3
the 10 ahove- rrentl oned pharmaceuti cal conmpound and of

hompgeRAUSSRATEIAg capsul es. The conpounds of the
i nvention can be obtained by a nethod consisting of
he Fhe PetiMenprirgiplg«an by sqﬂub%sed;anmor dispersashinstblsi preparation
anphi philic excipients are possibly brought to
up e btdongenication efibeiweéd ;1% @andrid % Tiverfermswaficrobbtdined in this
anphi philic excipients 15 are m xed bringing themto
wayebuidrise psedip filitard oaseft gakatinwapsulésr honopgeneous
di spersion i s obtained which at anbi ent tenperature

t ur Ascorgingi 18! iad preferld demBadikians e of X fHePl |ﬁ0érﬁ|on"\h'tﬁ‘é"' said
have been made liquid by nelting or were already

hé}?ﬁééfeﬁhééi ESrfibbshdls @BRIREa TE TRRS %te‘l’étfsﬁ cléﬁsdtl?:sl, Such as the

pOSSI e to add tensioactive excl pirent

T A o Bl
o0 e Bl ARRE 4 K B b 5 b of e

honbgeneous sol uti on and/or dispersion. 11 c¢) To the
abQRsTERTiongR P*ﬂf%fﬂ‘a&PUB‘a' fpmpgynd and of H&%qrfﬁsmemad:apsules
various quantities of
The compounds of the invention can be obtalned 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 untii a solution and/or
homogeneous dispersion is obtained which at ambient temperature tums
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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co-sol vents, such as water, polyethylene glycols,

gl ycerin, sorbitol to obtain a honbgeneous

di spersion. The system obtained in this way can be

| oaded into hard or soft gelatin capsules so as to
obtain a formulation whichimay 5 be |iquid, sem solid
or solid inside the capsule. d) To the systens thus
obtai ned at point c), excipients with various
functions can be added to convert any liquid or

ely. solid phase.
Rir To %Sé%@”ias%ﬁ@s?p@at&ftég ?%b\e 1p ddarinyp uaniies of
mcro nul es and s ets. e functi naI exci pients .
Ty R0RPRsc Sud s H3tal pavebuEne s Shsyar sorol 0 cbtain
ponV|nyIpyrroI|dones nethacrylates and the nore
conAbemngsaenusdispemians Thasystem abigineg indbistway can be loaded
| ubri cants such as nagnesium stearate, stearic acid
andintahard ey sgit gelatindjapsules socas ihebtain edoedulatiomwhich may
preservati ves (parabenes, benzal conium chloride)
m nbe didquidnsbmisgl@bcsdbiidsidé#msapsemm.i oxi dants 15
("butyl ated hydroxyani sole", BHA, and the rel ated

a)TPOURe! sySteinsl s Gbiinsduy b@llntl e))&xcipidnts with various functions
stabilisers ("ethyl enedi am netetraacetic acid"

EDTéan B a’ﬂdb&rfbatdoﬁeer’{vadnyﬂfllqﬁfdeﬁarééiﬂlsalld formulatlons info a
pharmaceutical formnmay be to use the [liquid or

ST blte 38 Rk S0 hisgabaiCoOLAMGY illets, craquies.

h t b t

éoi ﬁbé'ﬁﬁééagﬁ'e%%?s s3Ep 8 TERS BGIongT eBUBRN AT bergicics,
f th f I

e PR, A0S, G BOWUBHPYEAP e methaigley and the

part of the active principle to obtain a solid

c onPNi gomERny, smaothingiageniacantelympings agerys, lupricants such as

sachets or converted into tablets with the addition of
sui Mmagnesiya) sieanates stearie anid and taic.

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 altermative 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 excipiénts 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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silicics, mcrocrystalline cellul oses, am des and

| ubricants. The sem solid anphiphilic matrix by
cooling and with the aid of an extrusion and/or

granul ation process hel ps to conpact the fornul ation
until an easily workable a2 machinable 5 granule or

m crogranul e i s obtained. A possible dry or wet

granul ation process can be used to produce the fina
pharmaceutical form The anphiphilic matrix possibly

ntainin he. t ensi gact.l.ve subsiances cpnt ai n
saii¥e Bt BoftbrlREiolT BRI o HORGL BF Syl Al such s
__é)iri nci PI e di rfct I \P/ in solution and/or in suspension .
siligie}y/ JPicraerestalling o peiulpses; o amides eand x lUbHFaMEs Tipe n semisolid
various functions may be added to convert any liquid
amphiphiig; eairix Py epqlinoAancbwihithe @id pEanarbusiosl gndien gr@nulation

phase for the preparation of capsules, tablets,
progess hetps, torgampant dine) fermudatidnsuntth @nseasiiy everkable airi roachinable
exci pients may be silicics, cellul oses, am des,

grashubpaorsmicpagranuleys pytaired. dopessible dpt trawetygrahalatiom grddees can
nore conmon snoot hi ng agents, anti-clunping agents,

be Lbed @F&ddaﬁéﬂ'@ﬁhé? pharMBgBiehlUBAL earate, stearic acid
and talc. The conpounds of the present invention may

posm@wpmﬁhigqﬁatﬁx%ggib@rc&@éiﬁihb%@&em&i% ?%%téﬁ&% may

coating with derivatives of the Celluloses an
col S BBAHIE ot o PR e GRS WSy
sof] PRSP BB TR B g
T e o et Wi S b R Ry i
contact with water or aqueous fluids there is the
or samisplidtferryiafienss inde tha zompletalyi solidaphase fardherpreparation of
ermul si on of the system containing the principle
capsytea.| iabletsi ngranules, 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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this way. The tensioactive substances and the
co-solvents present in the anphiphilic structure
pronote the wettability of the system and the passage
into solution of the active principles leading to a
potential increase in absesption in the 5
gastrointestinal tract. The foll ow ng exanpl es
illustrate the invention in greater detail. EXAMPLES
EXAMPLE 1 549.9 g of GelucireTM 44/ 14 (PEG 32 gl yceryl
| aur at e le vello was . 10 | oaded
sl dor s SenE SVt eofB{ig, e gl fSmdidted in
bet ween. 55C and 65C. To the nolten nmass was added,
thig, Y- T hgolsisioaghye a3ubsiances 1agd ofhe gPrRpiveRis Rigsent ip the
honbgeneous sol uti on/ di spersion was obtai ned. The
ampNIBNIIC S TBISILEP rRIEMPIe e Weliaiinee e fsysiar andahe thassage into
at a tenperature of 15 at |east 55C for at |east 15
soliioruotthe adiive prineipiesdeadiogid @ Eotentigl dacreasalingathsarption in the
capsules were filled using a distribution syringe,
gastrdintestinaMiaght of 550 ng was reached per individual
capsul e. Then the top of the capsule was placed on the
bodyhedfolibWingeexampies liasteate 38e inventorlin dreds degdl ed
using a sealing systeminvol ving a 50% et hanol and
EXAMMAES 20 spray and then heated in hot air until the
—_TTﬁET_Eapsules each containing a 0.1 ng dose were
ﬁH g¢d. The capsul es obtained in this way exhibited
refease in vitro of not less than 80% after

TGS O Rhe 3 E PR A i .
|oaged lnto tﬁlarrﬁgl%rdfndl 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
at least 55°C for at least 15 minutes; then the O or double-O shaped hard gelatin
capsules were filled using é 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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proportionally capsules in the various dosages were
obtained (0.1 ng - 0.25 ng - 0.5ng). For 1 ngy capsules
the quantity of GelucireTM 44/ 14 was increased to 809
5 ng per capsule for a total weight of 810 ng. Raw 0.1
ng 0.25ng 0.5ng 1 ng nata#ials capsul es capsul es
capsul es capsules gimatecan 0.1 mO0.25ng 0.5ng 1 m
Gel uci reTM 549. 9ng 549. 75 549. 5ng 809ny 44/ 14 Tot al
550ng 550ny 550ng 810ng Clher conpounds repl aci ng the
IM 44/ 14 with ot lic

| aci
pr eﬂg'lnra h&ﬁ%‘%‘?q&@ﬂf‘f%?hk rf?]@-'r‘@go %3H§?qtyvecg}§elﬁﬁuré“ﬁr$4/14
PrOROEISAE SRR n XA RO ARIE SRR 03, Dom0-25 g ~

0. 25nmg 0. 5ny naterlals conposi tion capsul es capsul es
0.5cmBul es | NNV Corme rcial nane gi matecan

7-[(E)-t-butyl oxym nonethyl] 0.1 ng 0.25ng 0. 5ngy

canperof eg icapsyies ithe quantBy ©f elgtise®® r44dts wak intreased to 809

C8-C10 549.9ny 549.75 549.5ng N fraction of coconut
mgopér dapsuledot & totdl wdighinsf@t0ahgr) Di et hyl ene gl ycol

nonoet hyl 549. 9ng 549. 75 549.5ng ether (col ourl ess)

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 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.

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

Myglio!® 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
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TweenTM 80 Pol ysorbate 80 (yellow) 549.9ng 549. 75

549. 5ng Phosal (r) Phosphatides / 549.9ng 549. 75

549. 5ng proliposones (pale yell ow visc.)

hor (r) Hydrogenated castor oil
15 RH40 PCE 40 (white sendsolid) Peceol (r) dycerol

esters (d ycerol

Creno

549. 9ny 549. 75 549. 5ny

549.9ny 549. 75 549.5ny nonool eate

(yell ow) Muaisine(r) 35- Gycerol esters (Linoleic
9.9 5 549 .1 glycerides col ourl ess

RHEDD, af 1 ?’)%'%/lé% @Vik'tg:g%{"é?"g%, by 5429. (75 549. 5y )1944
nal val ve Adoc ol b)Y | (Al Anirl acc)

Popgal|ci Jr,e ? ef |ch§&°&35€'\9'9”§49 5%%75497 1549.5mg
549. 5ny BUWTQGEEb EWYr) Unsat ur at ed 549. 9ngy 549. 75
549 5ng lpolyglycosylated glycerides (c il-capnail)

Majsiae %35 Cdyoerelau paigrs c dLinoleinbhé9.9maat £54d75et hyI568Emg

1 549. 9ny bHolyceddes)o. fralpurless) gl ycol (col purl ess)

Solutol (r) H 15 660 12 - Hydrokystearate 549.9ng
Labr&€lI®M 54 Wnsatyrated 549,9mg | 549.75 549.5mg
1944 polyglycosylated glycerides

(oleolyl) (colourless)

Gelucire™ PEG-32 glyceryl stearate 549.9mg | 549.75 549.5mg

50/13

Labrasol® Unsaturated 549.9mg | 549.75 549.5mg

polyglycosylated glycerides
(capril-caproil)
(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 doubie-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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pol yet hyl ene gl ycol (whitish yellow paste) Total 550ng
550ng 550ng 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. 5 To the

nol ten mass were added, unméer vigorous agitation,

first 1 g of BHT or BHA, then 0.1g of gimatecan until
a honogeneous sol ution/di spersion was obtained. The
m xture obtained in this way was | eft under agitation,

o TherciRBRE oY o whS oo Wi i diodiar 8 Bgpsite to close
elatin élles were filled using a distribution
it a%s# i S SeRled lusina,@ isgRling SYaletn inyOivings ara0s rlbengl and water

i ndi vi dual capsule. 16 Then the top of the capsule
spray and| thea dneateq RN Ui theyBnal gapshlesegchicostaining 061 mg
it was seal ed using a sealing systeminvolving a 50%
doss: wareopbtaimg¢dwat er spray and then heated in hot air
until the final capsules each containing a 0.1 ny
dosEheveapsuiéd abtained m Hie wagpshisitedob trefeassl in vittdof not less
way exhibited a release in vitro of not less than 80%
thadf80%6 afler 30 Mihtes acestihige the niditodBéstwitled @5 USPMRHA, i N
USP/ NF. Usi ng the sane approach and reducing the

quaDiihg Mhefsdrsd ‘wpbreatM 4 *dudiP By h?Qﬁ‘lﬁg'df Génﬂéu%ﬂs44/14

in the“various dosages were obtalned

prd@rhongllgw%ﬁgﬁﬁag grgllrlﬁigsr ggés%%ls rgggnéw&i‘ bt1ym8f 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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ng per capsule for a total weight of 810 ng. Raw
materials 0.1 ng 0.25 ng 0.5 ng | ng capsul es
capsul es capsul es capsules gimtecan 0.1 m 0. 25ng
0.5ng 1ng GelucireTM 548. 9ng 548. 75 548. 5ng 808ny

44/ 14 BHT/BHA 1ng 1ng 1m 1m Total 550ng 550nmg 550m
810m EXAMPLE 3 15 499.9 g of CGelucireTM 50/ 13 was

| oaded into the nelter and brought to nelting point
at a tenperature of between 55C and 65C. To the nolten

ma s added,  under vigorpus.agitation. O 1 f
i kg B mlire jooletied syl AIngeY Vadirvs aition ofes afldsds o of
gbt ai neg. 17  To the m xture gbtained, still under
soQjuopUYs Sgheieranchd> @ PatisdylengalyrolstNG previgyply brought to
sul phate and 45 g of pol yethyl ene glycol 1000
meingRAs| y brought to nelting point. The mixture
obtained in this way was | eft under agitation, at a
t enpre atixiuee obtamleddn thisaway WBE leff undert agitation, dtsa temperature
m nutes; then the O or double-0 shaped hard gelatin
of abfeast &°Gpefor dti lebsid15isningtes; thest theb @ bodoable-Qoshaped hard
until a weight of 600 ng was reached per individual

gelagih TapSuled Waite tfiled tuBMgOa distebifRIASSYriAgERENt| R GRIGHR B 1600 mg
body of the capsule to close it and it was seal ed

a4 Toachcd s Mdiduseabsael nvol ving a 50% et hanol and
W wat er 1pocéspray andbt hen heated in hot air until the

P e £ RS OF tHEESp SR #a8%Theed 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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The capsul es obtained in this way exhibited a rel ease
invitro of not less than 80% after 30 m nutes
according to the nmethod described in USP/NF. Using the
same approach and reducing the quantity of GelucireTM
50/ 13 proportionally capssles in the various dosages
were obtained (0.1 ng - 0.25 ng - 15 0.5 ng). For 1 ngy
capsul es the quantity of GelucireTM 44/ 14 was
increased to 809 ny per capsule for a total weight of

EX? SI'[E Raw 0.1 ng 0.25ng 0.5ng 1 ng nmaterials
gs capsul es capsul es capsules gimatecan 0.1 m

o.5 1 m ucir M 54 549. 75 549. 5ny
35 il AR B0 B BRbIGE15 was, baag dnto the
PEG 1000 45ng 45nmg 450ngy 45rTg Total 600my 600ny 600
meger and bepughidanpelting poid agaé@m@nawercé’pmvmm% &h@nda@g’g:

of Solutol(r) HS 15 was | oaded into the nelter and

br ol the moliem massgvasoaddedtundet vigpeoust agitation, bgtofgimatecan

55C and 65C. To the nolten mass was added, under
untiliagworoge regus solution/dispgrsidn giaswbtaiaed.5 until a

honogeneous sol ution/ di spersion was obtained. To the

M xTéltite eliktare) 8Btairfdd, Istill wnderF vigoUsOagitaAidht wer@addwrseg of
added 5 g of sodium/lauryl sulphosuccinate and 5 g of
sodi@MN8GRY S PRodilctimate 4MP8 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 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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The m xture obtained in this way was | eft under
agitation, at a tenperature of at |east 55C, for at
| east 15 minutes; then the 0 or doubl e-0 shaped hard
10 gelatin capsules were filled using a distribution
syringe, until a weight oft9550 ng was reached per
i ndi vi dual capsul e. Then the top of the capsul e was
pl aced on the body of the capsule to close it and it
was seal ed using a sealing systeminvolving a 50%
et hangl and water. spr and then heat. in hot gir
cnt 19 e, BRAuAE bBiaing s A3 Vighrau R4iEtoh i a84ba 5 g of
capsul es obtained iy this way exhibited a release in
Peceqlr gn@R0/@ef kabsasolt-nan 75% after 45 minutes according
to the nethod described in USP/NF. EXAVPLE 5 509.9 ¢
of The wixtureTabtaimed4n this wayawas lefhuademagiiatipn.cat aytamperature
brought to nelting point at a tenperature of between
of 8bleash &8585 Cfortai lahstc hS waisutesddhbrbtip O20r dbubliee® ahapad hard
gl ycol nonoet hyl ether (Transcutol (r)). To the nolten
gelatis capsulesitaeel fillech dsingva giistdbitioagsyiriage pontilG weight fof 580 mg
gi mat ecan until a honpbgeneous sol uti on/di spersion was
wa8 péadheddber iftividGaltdapsiext ur e obt ai ned, still under
vi gorous agitation, were added 5 g of Peceol (r) and

30 theif theaBp 3% Hd Edpsuld'wal prddedtorPiMeaidiyhrithe %QQ%IW close

was |eft under agitation, at a tenperature o
v 4553 k8o, b i By S SO g watr
oo5ohP e A B 19 g b i Bl iy, 520 ™
ol U5 BapsuleR, OPIAIAEL TS LR aiay ies 3 aaieARg 14 ydicont not fess
thainm';g‘lﬁa\/iaptgr %55%%1)&}3.2 allr? oaI d?srle,%luv’é%tne{)ath 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 solﬁtion/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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spray and then heated in hot air until the fina
capsul es were obtained. 10 The capsul es obtained in
this way exhibited a release in vitro of not |ess
than 75% after 45 mnutes in a dissolution bath
containing 900 m of 0.1 m hydrochloric acid with a
paddl e rotating at 50 rpm EXAMPLE 6 100 g of
GelucireTM 44/ 14 was | oaded into a m xer/nelter and
brought to 15 nelting point at a tenperature of

DL DR R Pt el bt B0 rRRlE Sl

itation gi matecan until a honpbgeneous )
thes%vqmwﬁamngp@"yloaﬁ s thepgimataean 2pd the whole was mixed until
obtai ned, still under vigorous agitation, was added 4

hO@OGGHOM@BHPﬁM%@d@@Wd sul phate. 499 g of
m crocrystalline cellulose together with a further 0.5
g of hegygramuesaobtainedevéreardebded and after normalisation were loaded
granul at or/ honogeni ser. Appropriate m xing was carri ed

intwtie Mixer tawhlchagds ddded avound .100Q of thieraupystailingasliulose, 0.5 g
prepared earlier was added to the granul ator

of Maghédininndearafttand 9.r5<1_f(6fy§d||aldal| Sific#.€el | ul ose and the
gi matecan and the whole was m xed until honpgenous

Or aRKSETAVIRY el tHB fnixt E‘Eff&rﬂaﬁﬁﬂlﬁés QR ﬂhé‘lgﬂgﬂﬁé%{aﬁttgbletted

unl oade and after nor i sati on were

at thidSirl3 er htt 8 Wb ?ril%/ ?df‘#\%qaglrg%ugﬁg‘mz&aﬁ H%% way, subjected to

mcrocry OSG

d'sﬁﬁ@ﬁéﬁttﬁﬁgnm‘?&m@%ﬁd égﬁﬂ"‘ﬁu%i‘vémnm@ 'f%i;??r‘é\%égﬁg the
bl he f | ht of 710 ng/ t t. T
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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.



di ssolution tests, in a sinulated gastric environnent,
exhibited a release of the 10 active principle of not
| ess than 75% after 45 m nutes. EXAMPLE 7 50 g di

Gel ucireTM 50/ 14 was | oaded into a m xer/nelter and
brought to nelting point2at a tenperature of between
60C and 65C. To the nolten nass was added, under
vigorous agitation, 0.5 g of 15 gimtecan until a
hom)geneous sol uti on/ di spersi on was obt ai ned. To t he
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m xing was carried out for 20 at |east 15 m nutes.
magResitp) stearateand gpgrfrcotoidal $1lied was added to the
granul ator containing |actose and gi matecan and the
wholienteaying soixedutheinixhwertayénminutes, dneifingl mixture was tabletted
formed. 21 The granul es obtai ned were unl oaded and
at thietfeval weightlof 660 intgl talblet Theadbldts obtaimed inithis wdyo suljected to
wer e added around 174 g of microcrystalline cellul ose,

diséolgtion tes®Omea gimuRite gabicagrlirdhm@nef expiiledl 8ablease of the
silica. After having mxed the m xture for 5 m nutes,

activéSprircibié oﬁhéfttléﬁéeth\éﬁ%d"/@ﬁh@rtJf@ﬂnmﬁe@t the final weight
of 660 ng/ tablet. The tablets obtained in this way,
subjected to dissolution tests, in a sinmulated
gastric environnment, exhibited a release of the
active principle of not less than 80% after 45
m nutes. 22
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5 CLAIMS 1. Immedi ate-rel ease pharnmaceuti cal conpound
for oral use containing 7-[(E)- t-butyl oxym nonet hyl ]
canpt ot hecin (gi natecan) as the active principle. 2.
The pharmaceuti cal conpound according to claiml1, in
which the gimatecan is in2crystalline forml. 10 3.
The pharnmaceuti cal conpound according to clains 1 or
2, including a matrix consisting of liquid

anphi philic substances or with a nmelting point of |ess
than 60C, in which the a@QLAMMSrinciple is at |east
partially dissol ved and/or dispersed and/or

1. I nginghédigR-refoasélhapiatsmraltdrdpburnd e @vd LsaCsoPtalhing 7-[(E)-
to any one of the preceding 15 clains, also including

t-bé‘tyfo&?ﬁ'lﬁlﬁ\%thylfcérﬁmm @ﬂ&f&bhpb@m@ éétwbrb?m%fi:'lém' e

hi philic matrix and/ or di spersi bl e honbgeneously in

e b i oo, WEGRIAY TBYUCAL CHTIANEN e

aCCOI‘dI ng to any one o

naa{}gghd,sq,gc&%aq@ @pﬂhﬁ di spersible in the

tensioact i iphilic matrix. 20 6. The

> e 3 B 8 i o o

sel ected fromthe group _containing: polar
mair GARYING of iauid panbiphilia sebsiancasceoWEn agmeétm a@lgt of less

hydr oxystearate pol yethylene glycols, triglycerides
thapi 601 Do wbich thex@ctive principle deiat leiast paptially sdisseivad and/or
phosphati des, hydrogenated castor oil, esters of
dispersed|andior ilﬁ!@omtgderol , linoleics, oily unsaturated
pol ygl ycosyl at ed gl yceri des, capril-caproil,

4, noNphe pharmapslticat kphioang! d&!@ir@ingnﬁ) Bhgi cﬁndndﬂthéeﬁrecedmg
23 7. The pharmaceutical conmpound according to any

clafi€ 8lsot MRIUNRS editéisioactive 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 CB8-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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claims, in which the anphiphilic matrix is a
CelucireTM 8. The pharmaceutical conpound accordi ng
to any one of the preceding clains, in which the
t ensi oactive conponent is chosen fromthe group
contai ning: 5 phosphatides and | ecithins, anionic and
non-ioni c enul sifying waxes, sodium | auryl sul phate,
sodi um dodecyl sul phate, polysorbates, cholic acids,
pol oxamers, sodi um sul phosucci nate, sodi um | auryl

7. sarTis iphatreacéutichh€onipdund castording 1©0BNY Wik @€ GR6 Opradeding
to any one of the preceding clains, in which the

clain®s)5h WdH 18 a?ﬁﬁm}&ﬂmf‘halrﬁ( iB'ae38kird™, @ quantity of not
nore 10 than 10%in weight. 10. The pharmaceuti cal

8. Conﬁ%‘fﬁﬁaﬁﬁaﬁ%kﬁ? rc]:téuﬂmtpgﬁ}ﬂd OR&oPding ' Qﬁ)ﬁ ;tﬁfg 39 the preceding
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The pharmaceuti cal. conpound according to any one of
laupy| sulhaies odIm Eoeal SulphBtey AlSoRaes halic Geidsopplgxamers,

form 13. A capsule containing the pharnmaceuti cal
sodigmrslphpsyeeinalgl aedium lanryl 8areosinate20 t he precedi ng
clainms. 14. The capsul e according to claim12 in soft
9. or T phgehacéuticak Lompounér acoesding olo ahy qnecpfirthe | preceding
of the conmpounds of clainms 1 tol2 which includes the

clainod,dh vatiictp giid tetisicaetivd icbirpaheatis res@rtiiai0quantity of not more
di spersion or inglobation of the active principle

thani 10% ih@eryfRhi philic matrix at tenperatures in excess

of 60C.
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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16. The process according to claim15 which includes
the addition of the 5 tensioactive conponent. 17. The
process according to claim 16 which includes the
addition of the co- solvents. 18. Process for the
preparation of the capsul esaccording to clains 13 or
14, which includes the addition of the pharmaceuti cal
conmpound of clains 1 to 12 to 10 one of the two
cavities of the open capsule and sealing of the
15.caf®rocess for the preparation of the compounds of claims 1 t012 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.
16. The process according to claim 15 which includes the addition of the
tensioactive component.
17. The process 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.



