FORMULATI ONS COMPRI SI NG ECTEI NASCI DI N AND A
DI SACCHARI DE The present invention relates to

wo e0oakare ons. More particularly it rel ates toPCT/GB2005/050184
conmpositions and formul ati ons of ecteinascidins, such
as ecteinascidin 743, BACKGROUND OF THE | NVENTI ON
Ect ei nasci di ns have been identified, structurally
characterized and synthetic nmethods for making them
have been described. See for exanple, R Sakai, et
al ., 1DDPULIFIOES NHPRISINEABCTESERSAIBAN G0 HRJESCCHARIDE
11456- 11460, "Additional antitunor ecteinascidins from
Cari bbean tuni cate: Crystal structures and acti vi ties
in vivo"; R Menchaca, et al, 2003, J . Og. Che
6Qm@)prep@gésn%%@oa%ﬂateSSW]tfhémtﬁabﬂnﬁat uMgre particularly it

ect naSC|d|n 1- 74 ET- (59B, .ET-73
relat§§. 87 CEBEHOT oty RDEMIRIEPR 1 SRgTPSCiins, such as
ecteMaieaniar gs3, et al, 2001 Curr. Med. Chem -

Anti - Cancer Agents, 1, pages 257-276, "Advances in the

Chem stry and Pharnmacol ogy of Ecteinascidins, A
Prom sing New C ass of Anticancer Agents"; and
references therein. These references describe

BACIESR @RS GimsweRiipl es of ecteinascidins are
provi ded by ET-743, ET-729, ET-745, ET-759A, ET-759B,

ET-759C, ET-770, ET-815, ET-731, ET-745B, ET-722,

ETqE%tggﬁ ed 738 BS;I':? 0811 géégﬁedg%tggémﬁ y6§£1aracterized and

syntﬁg‘ﬁlgs%eg:%?ﬂ? qu{ gl\éé%i(ﬁgenghélﬁl:?%gfz £ee%gﬁ AedéeriBeg! ybéd ¢6r example,
R. Sakai, et al., 1992, Prco. Natl. Acad. Sci. USA 89, pages 11456-11460,
“Additional antitumor ecteinascidins from Caribbean tunicate: Crystal
structures and activities in vivo”; R. Menchaca, et al., 2003, J. Org. Chem.
68(23), pages 8859-8866, “Synthesis of natural ecteinascidins (ET-729, ET-
745, ET-759B, ET-736, ET-637, ET-594) from cyanosafracin B”; and L
Manzanares, et al, 2001, Cuwrr. Med. Chem. — Anti-Cancer Agents, 1, pages
257-276, “Advances in the Chemistry and Pharmacology of Ecteinascidins, A
Promising New Class of Anticancer Agents”; and references therein. These
references describe ecteinascidins. Examples of ecteinascidins are provided
by ET-743, ET-729, ET-745, ET-759A, ET-759B, ET-759C, ET-770, ET-815,
ET-731, ET-745B, ET-722, ET-736, ET-738, ET-808, ET-752, ET-594, ET-
552, ET-637, ET-652, ET-583, ET-597, ET-596, ET-639, ET-641, and
derivatives thereof, such as acetylated forms, formylated forms, methylated

forms, and oxide forms, such as N-oxide forms.

The structural characterizations of such ecteinascidins are not given
again explicitly herein because from the detailed description provided in
such references and citations therein; any person of ordinary skill in this
technology is capable of obtaining such information directly from the sources

cited here and related sources.



forms, and oxide fornms, such as N-oxide fornms. The
structural characterizations of such ecteinascidins
wWa@e@enato7gi ven again explicitly herei n becauseP¢T/oBRG0RO50184

detai |l ed description provided in such references and

citations therein; any person of ordinary skill in

this technology is capable & obtaining such

information directly fromthe sources cited here and

rel ated sources. At | east one of the ecteinascidin

conpounds, ET-743, has been extensively studied, and

i tAtnilpasbeonef el the cotepestidisalcoympaineds, tisl-743, has been
this.invention. asec

f
extengdREsRdieg AR ufll e i r N arciE ol ARARy t ustrate

featsel &t@ds inemdide marine tuni cate Bcteinascidia
turbinata and has the followi ng structure: A

phar maceut i cal corrposi tion conprising ET-743 in

c i nation. Wi 52 eutical cept.able. . .

ig‘b[e@?ascé‘iillrhe or@glilgz%' edt i% L‘%bﬁ%‘gp ﬁo‘ﬂ}gmo}me alkaloid
1801356(35@’0@1@31:11@ FREEN A8YicaYe Oficlelnd4ddid tSurBhentStiyl has the

mechani sm of action and preclinical and clinical
followamelstpmsmrecan be found in van Kesteren, Ch. et at,

2003, Anti-Cancer [fxugs, 14 (7), pages 487-502:

"Yondel is (trabecte 743): the devel opnent of

an anti cancer ag n rive origwa”, and references

therein. ET-743 ses Powent _lantiweopl astic

activity agai nst a vapgety g

0 OH
ET-743

A pharmaceutical composition comprising ET-743 in combination with
a pharmaceutically acceptable carrier, diluent or excipient is claimed in US
5,256,663.

A recent review of ET-743, its chemistry, mechanism of action and
preclinical and clinical development can be found in van Kesteren, Ch. et al,,
2003, Anti-Cancer Drugs, 14 (7), pages 487-502: “Yondelis (trabectedin, ET-
743): the development of an anticancer agent of marine origin”, and

references therein.

ET-743 possesses potent antineoplastic activity against a variety of
human tumour xenografts grown in athymic mice, including melanoma and

ovarian and breast carcinoma.

In clinical phase I studies of ET-743, promising responses were

observed in patients with sarcoma and breast and ovarian carcinoma.



human tunour xenografts grown in athym c m ce,
i ncl udi ng nel anoma and ovarian and breast carcinoma.

WO pooslosdorcal phase | studies of ET-743, prom sPEGB2005/050184
responses were observed in patients with sarcoma and
breast and ovarian carci noma. Therefore this new drug
is currently under intense idnvestigation in several
phase Il clinical trials in cancer patients with a

The1\éﬁiﬁee&ﬁsoﬁewe@ﬁh@$§ i At a8gSeadeASntdndes iltwddtiidikeh iin several
WD 0069441, incorporated in full by reference, ET-743

phages I§uplphiced tralsstiar 6anger apatients ewitfiophi varsely of neoplastic
dlse%roduct havi ng ET- 743, mannitol and a phosphate
tfiFer. A preferred fornmulation is one obtained from
0. 9% sodi um chl ori de or other sui tabl e i nfusion
vehicle, 250 ng of ET-743 with 250 of manni tol,
mAnit esplaiacdi UmBRo9ERLE 1 am@omn@%ﬁdr i fallj ley tréference,

or A AL AR NGB Uiiing -

743,Conmhetor hem GalpiriigHate aﬁff&ﬁveahe@rbserté@ Bifightibal is one
features. In addition, ET-743 exhibits |imted aqueous

obtagetdy rﬁqmtfy Yarmpdive shabrifletar, offut $ieiipblg jnfusion vehicle, 250

I Qr.ns d f t ff I
b op AT AP i 42 FRReT PRESS i as dEEa TohePotsf) gbophate,
andtgﬁoe HbfiRr YacsKi hkbs a@ndsfmﬂy@npﬂonal TRidofehogiefor Nis then
echnol ogy, part| cularly when it cones to the

recopspatest 410 BIUER-fpr3ntmvenbusiivicctitiat are to be
readi ly used for nedical purposes. Such uses
preferably rely on fornul ati ons whose

ET-743 is a complex chemical entity, as revealed by its structural
features. In addition, ET-743 exhibits limited aqueous solubility, and its
stability, particularly in biocompatible forms and formulations, is difficult to
predict and achieve. These characteristics challenge the ordinary skills and
conventional methodologies in this technology, particularly when it comes to
the preparation of ET-743 formulations that are to be readily used for
medical purposes. Such uses preferably rely on formulations whose
characteristics include one or more of the following: biocompatibility,
stability under ambient conditions, or under conditions that are as near to
ambient conditions as possible, with a shelf life that is as long as possible,
and easy reconstitutability to form reconstituted solutions that are as stable

under ambient, or near ambient conditions, for as long as possible.

However, conventional formulations and methodologies for preparing
such formulations do not provide desirable features and characteristics such
as those referred to above. For example, the cited review of 2003 by van

Kesteren Ch. et al. reports that

ET 743 has limited aqueous solubility. However, by adjustment of the pH to 4, adequate
concentrations of ET 743 could be reached. Instability of ET 743 in agueous solution
necessitated lyophilization in order to increase the storage stability of the pharmaceutical



characteristics include one or nore of the follow ng:
bi oconpatibility, stability under anbient conditions,
W@roogg®rd condi ti ons that are as near to anbi eP€T/GB2005/050184

conditions as possible, with a shelf life that is as

| ong as possible, and easy reconstitutability to form
reconstituted solutions thatt are as stable under

anbi ent, or near anbient conditions, for as |long as

ppdssi BI-@43 Howeneetly foromuien tas anstkrite dyopbilizdi wodicapmehtaining 250 ug
alRENOAOLAG B8 hQhgd BRABEN Ins Wdhnkd " SEUL BEUNGRS aflhe Bk 0.05 M
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lopf-t@00 Soltnge v mefkesreted and Chore tteraperaterso end shivdd UETRMGHg De stored
bE@AGer LB 4rRd 28q) QRIS Ok AL Y RedoRWRMEN is BatfoRfldlB) BRIMg 5 ml
Bl GBS S SUBUBAEROPT LA e VT e
regensitUterhsaheien Ssitabig &P MjRsp FImrerayae fEnPith 2bhder to

i ncrease the storage stability of the

phar maceuti cal product. ET-743 Is current l”ﬁ; formul at ed
adnaprasidel hikyppkiudt asamtpiriagc25@ org af fhd48s6 mgnulactured

active substance .per, dosage unit, 2 manni tQl; as, a
by ki Teen An NS SRBLpRPE TBar T Syt (nBsphate
buff&f 86 WatFOnuli bzl &l vid3. MBuRIdDHAs @on@Aitisg 1 mg ET-743
unstable with |l ong-termstorage at refrigerated and
are glpomannfrotared &y ArgzesHoving 2Aenkpbilee elwiored
between -15 and -25C, protected fromlight.
Reconstitution is perforned by adding 5 m Water for

| ireekd-Qyir tt?pﬁé&lﬁﬁQH@BIvegi FéekRE 1then@bl®iosalrictiecing the
before i.v. Tnfusion. The reconstituted solution is
presstablier &t perisicend pumpayaduriagl tr repavs athr vapour from the

ol B PR P P S By 1 s
the &Rp&IHIRE B6F -4 bridiBBRideebndBRPSRRIME to remove residual water

from the semi-dried mass. The vials are then sealed.

The above-described conventional ET-743 formulation suffers from
several disadvantages. One of them is that the lyophilised ET-743
formulation has to be stored at about -20°C to prevent decomposition of the

ET-743 in order to achieve a shelf life of at least 18 months.

In addition, ET-743 formulations face the problem of formation of
relatively large amounts of ET-701 as impurity. ET-701 is the main
impurity produced during the lyophilisation process and during storage of
the ET-743 formulation. It comes from the hydrolysis of ET-743 and has

the following structure:



buffer and water in a noul ded vial. Mulded vials
containing 1 ng ET-743 are al so manufactured by
wWo e@epes0dy yi ng 20 ml of the sol ution. Freeze- dPgi/6§2005/050184
typically involves freezing the solution, reducing the
pressure for a period of primaiy drying to renove
wat er vapour fromthe frozer® material by sublimation
and give a serni-dried nmass, and increasing the
tenperature for a iperied_of secondary drying to renove
resi dual water fromt '-Fgried mass. The vials are
then seal ed. The gbovexe nff ed cPU%entional ET-743
fornmul ati on suffers fro@s eﬁpﬁ& sabl¢ant ages. One of
fornmul ation has to

themis that the | yophiHd sedsET- T
\o deconposition of
i g life of at
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of ET-701 as inpurity. T}O@j I'S the main inmpurity

produced during the IyophFll' zlti on process and during
Forr8h86A4T @hphiities hodevber dithaticBBs drteviemsebtly the ability to

hydrol ysis of ET-743 and has the follow ng ) .
standardigeur remulngipnser matdt ois ofcangsarienitys, dpsiwable | to  provide
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same_that provide enbodi nents whose conposition does
unceiroleddprypagion einiprpdiiétesbl y change by the

the ET-743 in order to
| east 18 nonths. In

Furthermore, another disadvantage of the above-described
conventional ET-743 formulation methodology is that in order to obtain the
Iyophilised formulation it is necessary to freeze-dry a relatively large amount
of solution with fill volumes in the order of 5 to 20 ml. In contrast, it would
be desirable to develop a manufacturing methodology for formulations with
compounds as complex as ET-743 that permits the making of formulations
with higher active substance concentrations, so that the volumes to be
handled are consequently reduced. Time and energy are needed in
conventional methods for the step of freeze-drying, in view of the relatively
high fill volumes of 5 or 20 ml. Along with the time and energy, there is also

the risk of decomposition of the ET-743, particularly in the secondary
drying.

In view of the potential of ET-743 formulations as antitumoral agents,
there is a need to provide a formulation that can solve problems that
conventional formulations and manufacturing methodologies do not address
or do not completely solve. These problems include the problem of stability
of ET-743. Embodiments of ET-743 formulations should preferably exhibit

favourable freeze-drying properties, should preferably be susceptible of ready



uncontrol led formation of inpurities. Furthernore,
anot her di sadvant age of the above-descri bed
W@ ooveeaoronal ET- 743 formul ati on nmet hodol ogy i BCT/GBR005/50184
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1 yg&C ht WHon t hay. e ) )
ScieAYDIS ORI IENaSB, LIRS IR EBEL AR, ier e, o
sectiefit Bnl Bzﬁﬂﬁh%raédlﬂischncﬂ\hybprdléeﬁﬁﬁ%l ngclaglinBhiesubiect matter
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It is envisaged that the methodologies and formulations developed in
the context of this invention are applicable to other ecteinascidins, in
addition to ET-743.

OBJECTS OF THE INVENTION

It is an object of this invention to provide stable formulations of

ecteinascidins, and methods of making such formulations.

It is a specific object of this invention to provide a new stable
formulation of ET-743. In particular, a formulation is needed which has
greater storage stability. There is especially a need to avoid the formation of
impurities. In particular, it is desirable to provide embodiments of

formulations that are substantially free of ET-701.



herein. As indicated above, enbodi nents of ET-743

formul ati ons should be stable during long term
WGEe@oag®79 | n addition, the formulati on and it sPCT/GB2005/050184

manuf act uri ng net hodol ogy shoul d sati sfy

bi oconpati bility standards and should thus allow for

the effective use of a formA ation vehicle that is n

on toxic, at least at the concentrations used for

| rfushenmofe getiesrabbjeevs @l this éxeémpiientcadrdegn the development
interactions in parental fornulations is provided by
of mgdErisctwping ing PEGE PR rCETt Eaf BETRHGLON of, ET-743
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solutibhefor Ipbplhitising nyedtthers telyringitiie $il @blwme in the vials before
formul ati ons of ecteinascidins, and nmethods of making
lyopRikising shenfpamidadonit is a specific object of this
invention to provide a new stable fornul ati on of
ET-743. In particular, a fornmulation is needed which
has greater storage stability. There is especially a
need to avoid the formation of inpurities. In
SUMMARY PETHEINVENTIOYN desirabl e to provi de enbodi ments of

According to the present invention there is provided ET-743
compositions which comprise ET-743 and a disaccharide, and methods for
preparing such compositions. Preferred embodiments of such compositions

are of pharmaceutical purity.

Other embodiments of this invention are provided by compositions

that comprise an ecteinascidin and a disaccharide.

Some embodiments of such compositions are provided by lyophilised
formulations which comprise an ecteinascidin such as ET 743 and a

disaccharide. Methods for preparing such formulations are provided.

The invention provides methods of reducing, or even substantially
eliminating, the formation of impurities in ET-743 formulations. Some
embodiments include methodology for reducing, or even substantially

eliminating, ET-701 formation in ET-743 formulations.

The invention also provides methodology for more effectively handling

formulations of an ecteinascidin such as ET-743, including methods for



formul ati ons that are substantially free of ET-70
1. Furthernore, other objects of this invention concern
W@ b@otiened opment of manufacturing nmet hodol ogi eRCT/BBR005/050184
permt the preparation of ET-743 fornmulations with
ET-743 concentrations that are higher than those
achi eved by conventional medns. Additional objects
concern the devel opnment of processes for inproving the
makial tiglhért yontewtranionalorenhlatioss aadookpheds dsr Eddudidg the fill
eventual ly increasjng the ET-743 ?nceng ation in the
volug ok & iRl BhenyiudRgg lyapbulisaes 1ot et -t he fill
volune in the vials before |yophilising the
formul ati on. SUMMARY OF THE | NVENTI ON According to the
PIitse piresdivie vantidheslsoi sravided dedtHobds’ 48 solubilising complex

c_orr?osi tions which conprise ET-743 and a di sacchari de,
chemaicg! matHiRR $@¢h A% sataiRgsSdens c rlosing dnat npt diwitedgto ET-

e [ . r
R
soluflbAvo & -y 3camndikt selnsidrndsr dauglilism@nleading to reduced fill

ectei nascidin and a di saccharide. Sone enbodi nents of
volugigsh conpositions are provided by |yophilised

formul ati ons whi ch conpri se an ecteinascidin such as

ET 743 and a di saccharide. Methods for preparing such

formul ati ons are provided. The invention provides

met hods of reducing, or even substantially
DET/8)§ QF AHE INYENTIRY for mation of inpurities in ET-743

formul ati ons. Sone

We have found in the context of this invention that disaccharides
stabilize ecteinascidin formulations. Ecteinascidins, including ET-743, are
complex chemical entities whose behaviour in formulations is not predictable
in terms of the behaviour of other unrelated chemical substances. Such
behaviour is even more difficult to predict when at least one ecteinascidin is
included as the active substance in a formulation that is to satisfy
biocompatibility standards, including medical standards. We have further
found in this regard that the use of disaccharides as bulking agents can
drastically reduce the formation of impurities during the lyophilisation

process and storage of ET-743 compositions.

When embodiments of this invention are to provide ET-743
formulations that are substantially free of other ecteinascidins such as ET-
701, or at least with a content of ET-701 as low as possible, then ET-701 is
regarded as an impurity whose presence in the formulation is to be at least

reduced.

In addition, the use of disaccharides also improves the storage

conditions allowing long term storage of the lyophilised formulation in a wide



enbodi nents i ncl ude nmet hodol ogy for reducing, or even
substantiallyelimnating, ET-701 formation in ET-743
WO 200604@t9 ons. The invention al so provi des netPCUHGBRWH/050184

for nore effectively handling fornulations of an
ect ei nasci din such as ET-743, including nmethods
f or maki ng hi gher concentrati%n fornul ati ons and
nmet hods for reducing the fill volume of a vial when

tempTradued Range,| rephdirdgsasdriberaubatdoenrlitibne aE 86 temperature.
i nvention al so provides nmethods of solubilising . .
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| eading to reduced fill volumes. DETAILS OF THE
posseRNENTYOSe Ve HagRak rmlationteangrihattarst nehpghieved when the

formry B s Bked I RALR e SRR Ry ik AR e les.
conpl ex chem cal entities whose behaviour in
forrmulations is not predictable in ternms of the

befratnples of embedimenss aafethe Hueseat ivupstigncase Wovided by

ehavi our_i.s en more.difficul t...to _predict.wh . . 9
novep it e e B AGERART sonftibsReHhEbly A Kreinascidin
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bi oconpati bility standards, including nedical
standards. We have further found in this regard that
the use of disaccharides as bul ki ng agents can

drfsst hoted yin edhee introdustinmi owwtomaseidinst i kavelubpeg  widely
desctn}i:)eecf.yc’ﬁ”pe'yI fllsa%rt h&Ve the following general formula (I):

wherein:

RS is OH, alkoxy or alkanoyloxy;

R6 is hydrogen, alkyl, alkenyl, alkynyl or aryl;

R12 js hydrogen, alkyl, alkenyl, alkynyl or aryl;
R16 is hydrogen, alkyl, alkenyl, alkynyl or aryl;
R17 is OH, alkoxy or alkanoyloxy;

R18 is OH, alkoxy or alkanoyloxy;



process and storage of ET-743 conpositions. \Wen
enbodi nents of this invention are to provide ET-743

WO 200604@T9 ons that are substantially free of oRCEGB2005/050184
ect ei nasci dins such as ET- 701, or at least with a
content of ET-701 as |ow as possible, then ET-701 is
regarded as an inpurity whos$e presence in the
fornulation is to be at |east reduced. In addition,

R21 ikhe, 03B ON i mﬁw:ﬁde&ophﬂ@c grpupyesdt he storage
condi ti ons al | ow ng iaII%termstoraeof t he
R iy hygrgansead fl%trmmwa Y PUPsHitHET e AFRING: @Fe range,
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erm as used herein in, for

Ra, wx@ﬂaltﬁetctg&b@npﬁoeﬁrmm thay sirakiteadhled/ #3nt @r mul ati on”,
refers to a fornmulation that satisfies stability

tetradygiratgasiiinelieg gigupeport ed herein and equival ents
thereof, that are not possessed by conventi onal
formul ations and that are not achieved when the
formulation is prepared by conventional panufacturin

nétlh’étf@ledgﬂféﬁouEﬂérﬁblee‘gﬂé?U‘é%Ba|C|%hb§ sgtcatee 1p %@hgfmce
with t@l\éejgg o8 ém%l%%ded by novel pharmaceutically
(=

acce osItions conprising an ecteinascidin
such as ET- 743 and a di sacchari de. As noted |n t he
i nt roducti on, ecteinasci dins have been w

eyl el alifey gayURE VR eftELs havi ﬁ@%ehé@aﬁfwmpaatoms
One (Ijnl}re %}Sfe%ké‘d cﬁ?sé Bf 9ﬂq1a558xgl1<8&ya§r‘6ﬁ?)%y58é3?1om 1 to about 6

carbon atoms, and most preferably 1, 2, 3 or 4 carbon atoms. Methyl, ethyl
and propyl including isopropyl are particularly preferred alkyl groups in the
compounds of the present invention. Methoxy, ethoxy and propoxy
including isopropoxy are particularly preferred alkyl groups in the
compounds of the present inventionn. Anocther more preferred class of alkyl
and alkoxy groups has from 4 to about 12 carbon atoms, yet more preferably
from 5 to about 8 carbon atoms, and most preferably 5, 6, 7 or 8 carbon
atoms. As used herein, the term alkyl, unless otherwise modified, refers to
both cyclic and noncyclic groups, although cyclic groups will comprise at

least three carbon ring members.

Preferred alkenyl and alkynyl groups in the compounds of the present
invention have one or more unsaturated linkages and from 2 to about 12
carbon atoms. One more preferred class of alkenyl or alkynyl groups has
from 2 to about 6 carbon atoms, and most preferably 2, 3 or 4 carbon atoms.
Another more preferred class of alkenyl or alkynyl groups has from 4 to
about 12 carbon atoms, yet more preferably from 5 to about 8 carbon atoms,
and most preferably 5, 6, 7 or 8 carbon atoms. The terms alkenyl and

alkynyl as used herein refer to both cyclic and noncyclic groups.



R6 is hydrogen, alkyl, alkenyl, alkynyl or aryl; R12
i s hydrogen, alkyl, alkenyl, alkyiiyl or aryl; Rl6 is
woyasogeny al kyl, al kenyl, al kynyl or aryl; RIFCT/€B@M5/050184

al koxy or al kanoyl oxy; R18 is OH, al koxy or

al kanoyloxy; R2 1 is H OH CN or another nucleophilic

group; and Ra is hydrogen ahdl Rb is optionally

substituted amno, or Ra with Ro forma carbonyl

f ungitable 2@yl osrdighs R ahd chens@ihes bd MY ghrekbAY invention
. _are attached form a tetrahydroisoquinoline group. In, .
inclyde s singdep stdd SR EPEU bEINE mgouad%enyéugm&dmwtlple ring

com B RASES LA O 80 i BN Typical ary
groudlsosBntaiNaromy € tor 8fepaestetl asFuséd Mg anadirahkexi about 18

groups has from 1l to about 6 carbon atons, and nost
carbprefiagadioms, XSparislly presemsed andreyroupst Hygludet sylpstituted or

uns SBGBlERpuR: YRyt AR L TR Y Bl prwas
i nvention. Methoxy, ethoxy and propoxy incl uding

i sopropoxy are particularly preferred al kyl gro%ﬁ; in
t KalitahisoaHernafloxneanpd ealkanoyhwsatipsnhapporeer Zmie eabout 20

carbBh afhhS EbRRPRS BV & ot Br P oYttt more

prefélﬁbgpqwrg%cw ABBuRtE RBErba@n thtoBss, eFeaf eneRd Yréferfbly’2 carbon
or car bon
atoms. Another preferred class of alkanoyloxy groups has from 12 to about

(@]

20 carbon, yet more preferably from 14 to about 18 carbon atoms, and most

preferably 15, 16, 17 or 18 carbon atoms.

The groups above mentioned may be substituted at one or more
available positions by one or more suitable groups such as OR’, =0, SR’,
SOR’, SOzR", NOz, NHR", N(R’}2, =N-R’, NHCOR", N(COR")2, NHSOzR", CN,
halogen, C(=O)R", COzR", OC(=O)R" wherein each of the R’ groups is
independently selected from the group consisting of H, OH, NOz, NHa, SH,
CN, halogen, =0, C(=0}H, C{=0)CHjs, CO2H, substituted or unsubstituted C;-
Ciz alkyl, substituted or unsubstituted Cz-Cip alkenyl, substituted or
unsubstituted Cz-Ci2 alkynyl and substituted or unsubstituted aryl.
Suitable halogen substituents in the compounds of the present invention

include F, Cl, Br and I.

Preferred compounds of the invention are those of general formula (I}
wherein one or more of the following definitions will apply:
R5 is an alkanoyloxy;
R6 is methyl;
R12 is methyl;
R16 is methyl;



atons. As used herein, the termal kyl, unless
ot herwi se nodified, refers to both cyclic and
wmomwepedore groups, al though cyclic groups w | | PECDGBRIOSHS50184
at least three carbon ring nenbers. Preferred al kenyl
and al kynyl groups in the conpounds of the present
i nvention have one or nore dAsaturated |inkages and
from2 to about 12 carbon atonms. One nore preferred
R17 iglrassh@ty;al kenyl or al kynyl groups has from2 to about
6 carbon atonms, and nost preferably 2 3 or 4 carbon
RI%i5t@Hs. Another nore preferred class of al kenyl or

r21 RIEYRY 9TOyPs,Ras from4 to about 12 carbon atons,
yet’ more preféerably fromb5 to about 8 carbon atons,

Ra isafgd rogn ahaflr abhy dnido grows, & carbon atoms. The
terns al kenyl and al kynyl as used herein refer to both

R2 wle RP dommd=HeREycl i ¢ groups. Suitable aryl groups in

Ra, I&lhgrﬁiomg q‘%oﬁf td BfhiRh ai‘é“éﬁfﬁdd}ﬁe'a ) %%féhﬁ%ieformula
and multrpl™é ri'ng conpounds, 1ncluding nultiple ring

(I): conpounds that contain separate and/or fused aryl
groups. Typi cal arM¢ groups contain froml to 3
separated or fused'T? =11 »
ring atonms. Specially greferrg groups i ncl ude
substituted or unsubstijtuted | napht hyl ,
bi phenyl, phenant hryl and ._Neui t abl e
al kanoyl oxy and ajkgtioyl 1 from2 to about
20 carbon atons, nore preferably f 2 to about 8
carbon atons, still nore preferably from2 to about 6
carbon atons, even nore preferably 2 carbon atons.

Anot her preferred cl ass of al kanoyl oxy groups has from
1 Exanabesitof compounds for the present invention include natural

ecteinascidins, such as ecteinascidin 743 and other 1,4 bridged fused
ecteinascidin compounds disclosed for example in US 5,089,273, US
5,478,932, US 5,654,426, US 5,721,362, US 6,124,293, US 5,149,804, US
09/546,877, US 5,985,876 and WO 01/77115.

Compounds of the following formula (IlI) are particularly preferred:

R~ Re OCHs

HO CH,

H3CO
N-——CHs

\_——’O R21

Ra is hydrogen and RP is amido of formula ~NHR!- where Rf is alkanoyl, or

where



20 carbon, yet nore preferably from 14 to about 18
carbon atons, and nost preferably 15, 16, 17 or 18
W@ 200604602¢ ons. The groups above nentioned may BEI/GB2005/050184
substituted at one or nore avail able positions by one
or nore suitable groups such as OR , =0, SR , SOR
SCPR N2, NHR , N(R 1}2 =BBR, NHCOR N(COR )2
NHSO2R , CN, halogen, C({ OR CO2R , OCf=0O R wherein
Ra w@@pkbqﬁrmhmRol groups is independently sel ect ed from
the group consisting of H OH NO2, NH2, SH,
Rs, Iﬂ?aaaéethle capbogy( ) whlfdﬁi Hoprage attprneds fisse ﬁ%ﬁ%’@ gf formula
(0): unsubstituted G - Cl2 al kyl, substituted or
unsubstituted C2-Cl2 al kenyl substituted or
unsubstituted C2- GiQ. _al ky Wl and_sybstituted or
unsubstituted aryl. Sut e kel ogen~substituents in
t he conpounds of the priesent ijnvention include F, O,
Br and | . Preferred caggpound Anvention are
those of general forpdla one or nore of
the foll ow ng def "?ti ons wil | pty: R5 is an
al kanoyl oxy; R6 is nethyl; R127i s et hyl ; R16 is
Rdisgﬁ}g(%dylﬁlgmiis met hoxy; Ri isOH R21is H OHor CN

R2! is H, OH or CN.
The alkanoyl groups can be acetyl or higher, for example up to Czo.

Thus, preferred compounds of this invention include:

-0 : OH
ET594 ET743 Derivative A



Ra is hydrogen and Rb is an am do group, or Ra with Rb

formO or Ra, Rb and the carbon to which they are
W@raoaok®® f orm a group of formula (11): Exanpl BGI/682005/050184

conmpounds for the present invention include natural

ect ei nasci dins, such as ecteinascidin 743 and ot her

1,4 bridged fused ecteinasci4in conpounds di scl osed

for exanple in US 5,089, 273, US 5,478,932, US

5, 654, 426, USGh, 721, 362, US 6, 124,293, US 5, 149, 804,

US 09/ 546, 877, US 5,985 876 and VO 01/ 77115. Conpounds

of the fohlq ng FEMA™ (111)He

preferred: Mhere Rd Ol hydr ogen a

formul aQ Mei

=0, or ecarbontovvh
at t aveed of fornula (4°
and R2 . The al ki

% « for exanple u p
preferKg con‘pog%ps of this inve ) fe:
Derivative A ET594 ET743 Deri vat |\\LeoAET637 Derivative

B or ET/%37 Derivative B or ET745

b

and related compounds with different acyl groups.

Ecteinascidin 743, also known as ET743 or ecteinascidin 743 is

particularly preferred.

Examples of suitable disaccharides for the compositions of this
invention include lactose, trehalose, sucrose, and combinations thereof.
Additional examples of disaccharides that can be used in some embodiments
of this invention include at least one of maltose, isomaltose, cellobiose,
isosaccharose, isotrehalose, sorbose, turanose, melibiose, gentiobiose, and

mixtures thereof. Sucrose is currently preferred.

In other embodiments of the invention, the composition comprises an
ecteinascidin such as ET-743 and a lactose-free disaccharide. In other
embodiments of the invention, the composition comprises an ecteinascidin
such as ET-743 and a trehalose-free disaccharide. In other embodiments of
the invention, the composition comprises an ecteinascidin such as ET-743
and a sucrose-free disaccharide. In other embodiments of the invention, the
composition comprises an ecteinascidin such as ET-743 and a maltose-free
disaccharide. In other embodiments of the invention, the composition
comprises an ecteinascidin such as ET-743 and an isomaltose-free
disaccharide. In other embodiments of the invention, the composition

comprises an ecteinascidin such as ET-743 and a celiobiose-free



and rel ated conmpounds wth different acyl groups.
Ectei nascidin 743, also known as ET743 or
w@ewels@sci din 743 is particularly preferred. EXHGBR@S/050184
of suitable disaccharides for the conpositions of this
i nvention include | actose, trehal ose, sucrose, and
conbi nations thereof. Additi®nal exanples of
di sacchari des that can be used in sone enbodi nents of

disaddH=xidaVvant iARel NehidRlidledtgast o fivdiRid®Sehe composition
I somal tose, cel | obi ose, isosaccharose, isotrehal ose,
compustosan totanasadimebibhose, Fledidomind eanapgpsaccharose-iree

. mxtures thereqgf. Sucrose is, currentl, referred. In ‘s
disagiEnbodimB At SFPRETPHIE T oe TSR BRBosity Gimposition
com@qg@é' 885 Meftieidiaschdi aycEPy4BT-448 amd Rotrehalose-free

actose-free disaccharide. In other enbodi nents of the
disa¢aheandé.on, Ihhetomzesbodionenonwli Hes ianestivsi ndsc icgimposition

such as ET-743 and a treha -free.di saccharjide.,.ln .
comBiifieh BenBoar AT PR FehPrdiid thib CORoLr i rpeoharide.
In ofREPIéSSDddMe8es ebPagf dhbegth, aghE leoffiBodMbrd comprises an

sucrose-free disaccharide. In ofher enbodi nents of Fhe
ecteinaseitinosiich s ElMFESi andna conrpriosedren disaeiherids.di dn other

sych as EI-743 and_ a .t ose-free,.di saccharide. In, . ‘4
emb R b AR NS0T B FORHHIBHOD T HTeLiRs S < p | Giteinascidin
suchCRERT. 58S ARdeChaliNassd- e suebcBariEE: 743 AREr @3mbodiments of

I sonal t ose-free di saccharide. In other enbodi nents of
the irventtiorg nitticonpmpgusiGonpusihprisas conpdteigssaidin such as ET-743

ectei ngscidin sych as ET-743 and a
and g garginhyesc#rese 1S§‘§Egﬁhlrdiede. I n ot her enbodi nents of

the invention, the conposition

Thus, in some embodiments, the composition of this invention
contains less than 2% or less than 1% or less than 0.5% or less than 0.2%
or less than 0.1% by weight of at least one of, preferably each of, lactose,
trehalose, sucrose, maltose, isomaltose, cellobiose, isosaccharose,

isotrehalose, sorbose, turanose, melibiose, and gentiobiose.

The terms “mixtures thereof” and “combinations thereof’ as used
herein refer to at least two entities that provide the antecedent basis for the
terms “mixtures thereof” or “combinations thereof’. By way of illustration,
but not as a limitation, the terms “product comprising at least one of A, B,
C, and mixtures thereof” refer to embodiments of the product for which any
one of the following is satisfied: A is in the product; B is in the product; C is
in the product; A and B are in the product; A and C are in the product; B

and C are in the product; and A, B and C are in the product.

Furthermore; it is understood that terms such as  “reacting”,
“forming”, and related terms, applied to a chemical entity herein refer to any

one of: (a) the chemical entity as such, and (b) the chemical entity in the



conprises an ecteinascidin such as ET-743 and an

i sosaccharose-free di saccharide. In other enbodi ments
W@Roobhesornvent i on, the conposition conprises aPCT/GB2005/050184

ecteinascidin such as ET-743 and an i sotrehal ose-free

di saccharide. In other enbodi nents of the invention,

t he conposition conprises ahbecteinascidin such as

ET- 743 and a sorbose-free di saccharide. |In other

formeifbadiigR hictobntibe i PresénOm thbaecaotpasineddim. Analogously,
conprises an ecteinascidin such as ET-743 and a

to namerpsehemical dEBHES haF i @e g1V 163 HEeFMaHBo#l nid sosrext of an

[ ' C 0Si.t ] C | S S
oper) Fg! ALSEREAn 425, SROTLLE OTBRERS, Bl go being in e
medidiraacwhathée solid erhgguedbadenmiibg @rolihetd, nf@mbiiRitions, and

t he conposition conprises an ecteinascidin such as
comlpinatirsariglersgesncinbp cvey preeoldi Wadbramtyey. agrush, igmd (b) the

. Thodi o0t 4., . feh e )
e 008 ORGSR B OTPEALH Y Al L.
exan¥ple/n@mirgssan tHeadi c2dm tial leed &yt herei® référb Yo Wwehitevef form or

at [ east one of, preferably each of, |actose,
formsrspch 656ity 8 @resent imthesontexbimmlysh, it deinaspedse By way of

s SR B 93 b SR FGIALERT nREERE e BRI gnaty “sodium

chlotifie? eef pRbdidiagTRE RBkhoinal thenatf rafrysedchenesi the ehtty NaCl
to at least two entities that provide the antecedent

as spekidiatemie meoleeriss i uatuieshe Hermoin grhickongringmi Geride is
. Ihereof_ By f illuustrati.on,_,but_npot as a .
PIeSEIth, ¥t ?l'ben, r%%%arf%er d“ﬂ)]i‘ncﬁducl E‘gﬁ?prlieg 1nSg At alihézasciolloeﬁgon of
undi8bodiat& and/or dissociated chemical species if sodium chloride in the
relevant medium is entirely or partially dissociated, including species in
such medium that are solvated, part of cages, associated with other species,

etc.

Any compound referred to herein is intended to represent such specific
compound as well as certain variations or forms. In particular, compounds
referred to herein may have asymmetric centers and therefore exist in
different enantiomeric forms. All optical isomers and stereoisomers of the
compounds referred to herein, and mixtures thereof, are considered within
the scope of the formulations and methodologies of this invention. Thus any
given compound referred to herein is intended to represent any one of a
racemate, one or more enantiomeric forms, one or more diastereomeric

forms, one or more atropisomeric forms, and mixtures thereof.

Furthermore, compounds referred to herein may exist as geometric
isomers {i.e., cis and trans isomers), as tautomers, or as atropisomers.
Additionally, any compound referred to herein is intended to represent

hydrates, solvates, and polymorphs, and mixtures thereof when such forms



C, and m xtures thereof refer to enbodi nents of the
product for which any one of the following is

W@ 200004402d: Ais in the product; B is in the prpdieB2008050184
is in the product; A and B are in the product; A and C
are in the product; B and C are in the product; and A,
B and C are in the product.1Furthernore, it is
understood that ternms such as "reacting”, "formng",

existaindiHe haddtnt e NAtad iR, edrh poandbeataatd edthdrimensy Bxist in
i refer to any one of: l‘(i’a) the chem cal entity as such,,
isotopierilbiabalied Fameal Ald riEoretrs 199peism RRtGmeER, stigipisomers,

hydiBfd Kot BB eSSl b ifie BRACT 80, BRI Ma AL IRRY of the

y“or to gitvei or il

compHengeNictxire@f toaRefEial airld mtuFedche s bep, calsifiered within
name it or give its fornula as being in a medium

the sgeperdrthediormaticnguaed mediogdalegiepoddhit svention.
fornul ati ons, and conbi nations, refers herein to any
one of: (a) the entity as such, and (b) the entity in

t e figiodd dhhtdteswohcad i dascrirtRirgsedime Nol e quantitative
medi um For exanple, naming an acidic chemcal entl tE/” .
exprogsienn gietsar berenwaire hevequalidindowithr e doem enabeyl’. It is

i BB S AT R, R Y v
quarfi§nkiah Befdihyis' seshiime e de'theradqaueyighdlg vialge, and it is

chemcal fornula refers herein to the entity NaC as
also suehnditer ovfce twollee LARDTOXmAGom te sheh fgiveni valwe ghat would

sodi chloride,i,s present.in the rel t. Lu F :
reasGRGNT R0 Rep i b ML ol it SR Bt oty ihetudine
equithienesi aded CAgPIGamARAd edhd sedi YR Chédsddgdmal heand/or

rel evant mediumis entirely or partially dissociated,
meaacgdroen hgosgiigmns fgmsuch given value.

The active substance or substances in the context of this invention
can be of natural, semisynthetic or synthetic origin, including combinations
of origins. In embodiments where the active substance is an ecteinascidin
such as ET-743, the ET-743 can be of natural origin, isolated for example
from a tunicate of the genus Ecteinascidia, preferably the species
Ecteinascidia turbinata. The ET-743 can be of synthetic or semisynthetic
origin. Reference is made for example to WO 0069862 and WO 0187895,

both of which are incorporated in full by reference.

The ratio of the active substance to the bulking agent in embodiments
of this invention is determined according to the solubility of the bulking
agent and, when the formulation is freeze dried, also according to the freeze-
dryability of the bulking agent. It is envisaged that this ratio (w/w) can be
about 1:1 in some embodiments, about 1:5 in other embodiments, about
1:10 in still other embodiments, while other embodiments illustrate ratios in

the range from about 1:10 to about 1:1. It is envisaged that other



such nmediumthat are solvated, part of cages,
associ ated with other species, etc. Any conpound

WO 2foe/s@® t 0 herein is intended to represent SBCHGB2005/050184
speci fic conmpound as well as certain variations or
forms. In particular, conpounds referred to herein may
have asymmetric centers andl& herefore exist in
different enantionmeric forms. Al optical isoners and

emb&diRh&RIsSRARE S1oh oS aMRRENeSgeef-ent abotie 1hedeionabeumd1:100,
m xtures thereof, are considered within the scope of

and 8! ffortharacmdmslismnteehavecreg egtsrs ini 19 gassei sam about

) hus any .gi v 0 nd referr el ;L Spvinl d b
1108045 Bl VR o B SR LORERLT b ER08: rario
(w/wgNenNERres ¢ofOrNEngoaged iy pidcilBs feyrgoapsi:c 1:0008t0 about

one or nore atropisoneric forns, and m xtures thereof.

1:15605 tefarebly feampabiedt Ir8PEr ice@bputhkddith maye exiclerakly from
sbo B TLEabSATTIS00! i u SRR AUBLE) 066,

conpound referred to herein is intended to represent

hydrates, solvates, and pol ynorphs, and m xtures, )
t Hreelyopliiived oedter ¥l rig kgl praseateddnuyhvial wwhich contains a

dj tion ompaunds referred to.herein exi I.n ;
specfli| RRUPE T SRTTEE S ns S SOMR ALY s Rl the active
comp&YhQNEBT-7ald, QRIFRBNDuY HratiRfis 18RI A1e350 ng and 1 mg.
ol ynor phs, and isotopically | abelled fornms of %he
conmpounds referred to herein, and m xtures thereof,

are considered within.the sco f. the faormul ati ons

A BRBEH GGPERNGR IOt VBHRT G SPSCHIG R fgms or
desigiiIChSCIHBS Gl Phd WbnidiE ¥ R pldBR! Katis/ entended use and
standards therefore. Embodiments of this invention are provided with a

formulation contained in vials, preferably tubing vials.

The lyophilised formulations of this invention can be reconstituted and
diluted to give a composition of this invention in the form of a solution ready
for intravenous injection. The actual amounts of reconstituting fluid are not
limiting features of embodiments of this invention. By way of illustrations,
but not as limitations, embodiments of lyophilised formulations according to
this invention are reconstituted with a volume of water.  Most of such
volumes do not exceed about 20 ml, with preferred volumes being in the
range from about 1 ml to about 15 ml, more preferably in the range from
about 1 ml to about 10 ml, and even more preferably in the range from
about 1 ml to about 4 ml. When the active substance is embodied by ET-
743, the reconstituted solution in such embodiments contains a
concentration of ET-743 up to 500 pg/ml, with concentrations of about 50

pg/ml, about 100 pg/ml, and about 250 ng/ml being preferred.



expressions given herein are not qualified with the
term"about". It is understood that, whether the term

WO 2961046079 s used explicitly or not, every quane¢T/GB2005/050184
given herein is neant to refer to the actual given
value, and it is also neant to refer to the
approxi mation to such givenl%al ue that woul d
reasonably be inferred based on the ordinary skill in

t g Ristitlibéd UdhBOdRABhYRIENEe HieseRPiA¥émBbhofsn diugther be
_ to the experinental and/ or neasurenment conditions for
dilutedcH syi denired| wdth this ferthes dilbbpanget beingipstigrtation of the
in the cantext,of this invention cancbe.of natural .
PresgRiByIHEn o T YRENEL L BIb iR, DTGy g Heéd out with an
aquEtRIPENRELPRieh iQMidhdlsy Ol 9/LehodiRMISridbasesydhglucose. The
active substance is an ecteinascidin such as ET-743,
reconsgtiEBd7edudom balldie dduded|depeangling s shatwadcegitration in the
__exampl e froma tunicate of the genus.Ecteipasgi.dia .
recofi B Liedn g e Spachecente Aaabfaaont § % §ERL sotution.
ET- 743 can be of synthetic or sem synthetic origin.
Reference is made for exanple to WO 0069862 and WO
0 IBmdedimpots oSfEWMH4H ferreuilatdenp ecgoedingntd ghis bywention can
reference. The ratip of the active substance tQ the
be B A LG b BN TS s oFPHRFS (UG Dgn e (eatment of
any 4818 b R8€oALE Olctlh Mg obArddifas Aptyartédn0f odtB8s it A ovarian
agent and, when the forrmulation is freeze dried, also
cancacc dirdhny deoaene fekergday aslotacyabicanieer bangsatfelioma, renal

BRRTETIRIAER L T NN
of SN AR varRRPUL 1t is understood that “treatment” in this context
refers to an action that leads to an amelioration of the cancer condition(s).
Embodiments of ET-743 formulations according to this invention can also be
used in the treatment of refractory cancer conditions that have not
responded favourably to other treatments. Furthermore, embodiments of
formulations according to this invention can be used in the trials with
laboratory tissues, including but not limited to clinical trials, analytical

trials, and modelling assays.

Embodiments of this invention that comprise an ecteinascidin such as
ET-743 are preferably administered by infusion. The infusing step is
typically repeated on a cyclic basis, which may be repeated as appropriate
over for instance 1 to 20 cycles. The cycle includes a phase of infusing ET-
743 formulation, and usually also a phase of not infusing ET-743. Typically
the cycle is worked out in weeks, and thus the cycle normally comprises one
or more weeks of an ET-743 infusion phase, and one or more weeks to
complete the cycle. A cycle of 3 weeks is preferred, but alternatively it can
be from 1 to 6 weeks. The infusion phase can itself be a single

administration in each cycle of say 1 to 72 hours, more usually of about 1, 3



1:10 in still other enbodi nents, while other

enbodi nents illustrate ratios in the range from about
wa206/04@78bout 1:1. It is envisaged that PCT/GB2005/050184

ot her enbodi nents have such ratios in the range from

about 1:10 to about 1:100, and still further

enbodi nents have such ratioglin the range from about

1: 100 to about 1:1500. When the active conmpound is

or 26 To#38; of Be gt vhvy dailyBasid dntthelnlilsion plgast of she cycle
typi cai Iy fromabout 1:100 to about 1:1500, preferably
for preteradiiout te: Dobowss.apsibciallgob, ofvsy BOpEr &FaBnyinfHsiN on a

ut .1:.25Q t . 600 Sugo]s . b
weeiGWsid Bohd SyARU s BR051 U YR8 PSRCREENR] 3°19 s mours,
espeBl@BEDtEd3 iHmasyi A sidlehdamiainsion apehtfdtactt afeadh cycle is

of ecteinascidiii or active conpound. Wen the active
prefarsagouReefesripy-theanlasion EmmbuabeUare 3 o1 géthated by

250 ng and 1 ng. The present invention is not |limted

by specific container fornms or designs, as long as the

CamMeatdtmstiuded epidbliatédsolligondegaagslifiisandbdiments of this
standards therefore. Enbodi ments of this Invention are

inveptioni ded Av formuiasion| thafoniscgaeanpiatitied A sdiluted can be

sarSlHER fy B RRet.Hfe JBE s SPEBAS ERSEARRETVIRELAN vt be
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solution ready for intravenous injection. The actual

on DResudimibing desieity.t ani mduthubee doe eamplen Wih 069441, WO
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are reconstituted with a volung of water. Mst of such
Kesteren article are incorporated by specific reference.

Preferred dosing protocols include:

a) about 1.5 mg/m? body surface area, administered as an intravenous
infusion over 24 hours with a three week interval between cycles;

b} about 1.3 mg/m? body surface area, administered as an
intravenous infusion over 3 hours with a three week interval between cycles;

¢) about 0.580 mg/m?2 body surface area, administered weekly as an

intravenous infusion over 3 hours during 3 weeks and one week rest.

An ecteinascidin such as ET-743 can be used in combination with
another drug. For example, it can be administered with another anti-
tumour drug. The reader is referred to the list in WO 0069441 and WO
0236135, both of which are incorporated herein by specific reference.
Examples of such other drugs include doxorubicin, cisplatin, paclitaxel,
carboplatin, pegylated liposomal doxorubicin, docetaxel, capecitabine, and

gemcitabine. Drugs with other modes of action can be used, including



vol unmes do not exceed about 20 ml, wth preferred

vol unmes being in the range fromabout 1 m to about 15
worRgooswioe preferably in the range from about 1PET/GBR005/050184

about 10 m, and even nore preferably in the range

fromabout 1 m to about 4 m. \Wen the active

substance is enbodi ed by ET2! 743, the reconstituted

solution in such enbodi ments contains a concentration

dexadhethlséfd. UMdiR0ramdilof thet tHeeneRlE tahi B8 hedbre, during or
about 50 ng/m, about 100 ng/m, and about 250 ng/m

afterred mgnistesttéon of ke cotinpsoide itboas Mehi’d¢3f t he
present invention can further be diluted if so
desired, with this further dilution not being a

| ighbatieened bhefRhesRRonsVEMithes. infirkidr ther contain an
dilution is preferably carried out with an aqueous L
ecteispstisinvhiath as LT} kanohomade biniresdeodiviagos cewposition of

s G0 TN GEPTEH L AL BT P g b b ana
disa&HaHideN [afhih endesilk abIGAPESRIT BE IAIFfdradt ier gkéﬁé?ﬂ to a pH

sol ution. Enbddi ments of ET-743 fornul ati ons accor .
of ahautt i s Switehic brifcsimgagestedinaudhephosphatenpulfer and citrate

vari e of cancers, i.ncluding the treatnent of, an ne .
buttelf ¢ 0 ¥acte PORET o Ry B R [1eerlonac ot dR Bl cicrate
buff@V 34 | AAxGARC N phbSRASALeC PUIRT, alfel NPT 190HfeH) edhélate buffer,

cancer, nesothelionn, renal cancer, endonetrial cancer

ascoabatd ubgifeancartadaicitotdi thelier, wihinarbgrakedhydyoeloric  acid

such for cancer. It i.s understaod ,that . : :
bulieh st Rlenpuller S angln ralfer B CACAR Akrsiaipricnggid buffer
Mixtlieds it BudlRran®@id asati e, of BidierapaaBle Al OR4S)permit the

Enbodi nents of ET-743 fornul ati ons according to this
contiglvehtpldnatan ddsskecbealue provide additional embodiments of this

invention.

Other components can be included in the bulk solution, for example
surface-active agents such as polyoxyethylene 20 sorbitan monooleate or
polyoxyl 40 stearate. Other possible surface-active agents include
phospholipids, such as a lecithin; polyoxyethylene-polyoxypropylene
copolymers, such as a Plurenic surfactant; polyoxyethylene esters of 12-
hydroxysteraric acid, such as a Solutol surfactant; ethoxylates of cholesterol,
such as diacyl glycerol, dialkyl glycerol; bile salts, such as sodium cholate,
sodium deoxycholate; sucrose esters, such as sucrose monolaurate, sucrose

monooleate; polyvinyl pyrrolidone (PVP); or polyvinyl alcohol (PVA).

The f{ormulation is normally supplied as a vial containing the
lyophilised product. This supply form, however, is not a limitation of the
present invention. To provide a vial containing the lyophilised product, the
bulk solution is added to a vial and freeze-dried. As mentioned herein,

another object of the present invention is to provide a process for improving



used in the treatnment of refractory cancer conditions
t hat have not responded favourably to other

W@ e@avs®m s. Furthernore, enbodi nents of for nuPGI/GBRES/050184
according to this invention can be used in the trials
with |aboratory tissues, including but not [imted to
clinical trials, analytical2irials, and nodelling
assays. Enbodi nents of this invention that conprise an

the eslLgiiligs el dirh esteihagdsidml - 9dch aie BF-HeY ablorder to increase the
adm ni stered by infusion. The infusjng step i

1S .
ecteingsricin| sencpabaden gi dec§elvtion agidsredifge Eh%&gll palume in the

v GRERL S REcAN SR 308 RURTRLARPARE ], Brfomcpygaoions

devefdgtul &t i ahe afthtestaldfy t@lesOpfegpitaseinebnpioh i aflusisndfor the
ET-743. Typically the cycle is worked out in weeks,
manygiRr e t e aspbpdimenifal oy idkpsosedosnavith aptee substance
. T- 743 j_nf.usi h . and r -
concl BR8] MRS ATLID R 006805208 g B fomventional

methud®flegiced, Ruducelt 6lnadluvety iht compabiolr oMt the Gonventional
weeks. The infusion phase can itself be a _sin

|
formadmiionstwihi omarmitelc haiey ctleersforgayobtaipedn W tfs’ehe present
| Ly . of 1, ; ' i Qr
metoll ) rhiheAPREbnLor Y0 AR Siofle BRgHRLR Yime and

enerfPduief ehalitoezk-d6/ihghoeps, iespeEtiah| Yhdreols dsbautscrease in
or an infusion on a vvee;l@y basis in the_ infusion phase

the rask pheleeguiRosiBen s d¥ br/dsl, yar ticgtlarlduridie seaeadiagy | dryms.
or 3 hours. A single admnistration at the start of
each cycle is preferred. Preferably the infusion tine

| Aabovéd herdiribadc, UDIE3 e liageds thdudoed sshbility, see for

di l uted sol utions exenplify enbodi nents of this
example van Kesteren, Ch., et al., 2003, Anti-Cancer Drugs, 14 (7), pages
487-502. Conventional methodologies provide for the adjustment of the
medium pH to 4 with buffer, to solubilise ET 743. This pH control is
conventionally achieved with a 0.05 M phosphate buffer at pH 4. It was
found in the context of this invention that ET-743 solubility is improved in
the bulk solution by forming a pre-solution of the ET-743 in an acid. With
this pre-dissolution the ET-743 concentration in the bulk sclution and the
vial can be increased and the fill volume in the vials can be reduced. In
these embodiments of the present invention, the fill volume is usually
reduced by about 80% with respect to that of the conventional fill volume.
By way of illustration, but not as limitations, embodiments of this invention
provide a fill volume of 1 ml for a vial containing 0.25 mg ET-743, and 4 ml
for a vial containing 1 mg ET-743. The {fill volume can optionally reduced

further in other embodiments of this invention by increasing the ET-743

concentration.

Conventional methodology comprised the dissolution of ET-743,

mannitol and 0.05 M phosphate buffer at pH 4 together with water for



invention. A fornulation that is reconstituted and
diluted can be adm nistered intra-venously using the

W@ @ol#dore prot ocols. The dose will be sel ect eBICT/GB2005/050184
according to the dosing schedule, having regard to the
exi sting data on Dose Limting Toxicity, on which see
for exanple WO 0069441, WO 2236135 and WD 0339571, and
van Kesteren, Ch. et al, 2003, Anti-Cancer Drugs, 14

injectibhy;, AR -RAGbilithese thir eIt vwaedirhitedt dors tanthe low
this van Kesteren article are incorporated by specific
solubpidityrefnEd- 748 dhethisdmpsiiay pribtwes| dound| gdshe gontext of the

presBRPBhirbuBul Al BePIra b ion Lo T Uah Lt B8 Mbroves
the EMteagakoRaliweenagd ChRSwsblo abaed Bulking/ solathedy with higher

surface area, admnistered as an intravenous infusion
concontrat®rioof 78 a Thiuse thearrasanéringenenyektyides processes

user b Sevbpkihath QOB 8 S B papution ha
compPasé Hidssivie Imeaksiang avplivelkdigst, mi¥ing the medium with

ectei nasci din such as ET-743 can be used in _
ET-7dénbvitlat pUremicompereiisr ofr the Rolking apqliélon,t agdn epetionally,

s BB 18 b TR PO BN e BB of e
inveQbA, @‘HM&j&l@u%mii@cgém%ﬁ@ﬁeaewm abpheeghhtd Guffer. The

. referénce. Exanpl es of such other drugs include )
acidigoxoraghiioi n sudiadpy atdantapas| inaxer, sapdeptiadiyn, no buffering

com}gcgfg%llat%t, %&%ggggﬂn@on%?s %ro aiuftilendusdggi%t. axel ,

Illustrative embodiments of bulk sclution for freeze drying according to
the present invention are provided by a solution of ET-743 buffered at pH 4
with potassium dihydrogen phosphate and phosphoric acid with sucrose as

bulking agent.

An illustrative embodiment of the methodology according to this
invention provides as follows: ET-743 is dissolved in 0.1N phosphoric acid.
Then water for injection (“WFI”), potassium dihydrogen phosphate, sucrose
and ET-743 {pre-dissolved in 0.1N phosphoric acid) are mixed. Dissolution
is visually checked before continuing, and dissolution is considered complete
when it is so appreciated visually The pH of the solution is checked and
adjusted to a value in the range from about 1 to about 5, more preferably in
the range from about 2 to about 4.5, even more preferably in the rane from
about 3 to about 4.5, and most preferably to a pH of about 4.0 by slow
addition of a suitable acid. A preferred embodiment of such acid is
phosphoric acid, in which case a preferred concentration is about 0.1N. A
suitable base is optionally added for pH control. A preferred embodiment of

such base is potassium hydroxide, preferably in solution, in which case a



gencti tabine. Drugs with other nodes of action can be

used, i ncludi ngdexanet hasone. Adm nistration of the
W@rdven4@rug can be before, during or after PCT/GB2005/050184

adm ni stration of the ecteinascidin such as ET-743.

Enbodi nents of fornulations of this invention that

contain an ecteinascidin sugh as ET-743 can be made by

freeze-drying a conposition of this invention in the

prefdroéd @ncnttd hos akUAbOAL INENUdi Taet RslieaE asN@sglldidtjusted by
and di saccharide. Usually the bulk solution wll

be
additionf ef eal, snispblsamiteermpatibiH ibmdabﬁmfenablysmf Fhbl e The bulk
f, t | ud h d citrat
soluiipifth bl B 15 A PR B B abE N O Lt ©

phosphate/ citrate buffer (a m xture of phosphate
buffer and citrate buffer), lactate buffer, ascorbate
biftfecfreezendritigis entnied oubinfsrme srehedisnarts of this invention

dr ochl buf § i
by sl araict o o Sndash AaPbaRES achuphiiFrs TP AR dpvolves
cooh?l t%uéft%ﬁgaé%ﬁ@uﬁe oF%%utBki@@Q”gﬁithW dyidens 4@&5 80 ubar for

rmt t control of pH at a desired val ue provid
10 tnadﬁﬂ] hvoms) asdbwadiomelats dfyinpist 4 hveat iprvassBehend at above 0°C

for 1500R S0 dagrsr al Ofaet beoEak th Ui RoRSHoR, s Shkenin cooling
to te%gp oS bﬁké@ﬁeW%@ﬁ?Q@g@{f&ﬁ{é@xw 40 stearate. O her

e surface-active agents include phospholi pids,
such as a lecithin; polyoxyethyl ene-pol yoxypropyl ene

suc s a, Pl uronlc surfactant;, ... .. .
P BhTER e Ve S FHPbREs (ehilizationg by cooling
prodﬁ%‘ﬁ rbéiéw”‘m@@*@'t ol TREr b AR1AY! drRhBO%Y hbatBPnRld at a temperature

ol esterol
from about —20°C to about -26°C and a pressure of about 60 pbar for

approximately 15 to 40 hours. The secondary drying is carried out at a
temperature from about 20°C to about 30°C and a pressure of about 100

phar for approximately 20 to 40 hours.

Embodiments of lyophilised formulations of this invention are suitable
for storage at temperatures significantly higher than conventional
formulation storage temperatures. Examples of storage temperatures for
formulations according to this invention are around +5°C. These

temperatures are readily provided by ordinary refrigerators.

DRAWINGS OF THE INVENTION

Figure 1. Comparative stability study. ET-743 purity evaluation after 6

months storage at 5°C.



such as diacyl glycerol, dialkyl glycerol; bile salts,
such a s sodium chol ate, sodi um deoxychol ate; sucrose
W@2i0e0$6075uch as sucrose rnonol aurate, sucr osePCT/GB2005/050184
nonool eate; pol yvinyl pyrrolidone (PVP); or polyvinyl
al cohol (PVA). The formulation is normally supplied as
a vial containing the | yophi$ised product. This supply
form however, is not alimtation of the present
Figutrdigent 'Gﬁ}np?i?aiﬁﬁ@\ékﬁﬁiki@y\@tﬁﬁzgOTE’?JWS"'Q}_{H’@ evaluation after 12
| yophi li sed product, the bulk solution is added to a
monthaht 21€.f reeze-dri ed. As nentioned herein, another
obj ect of the present invention is to provide a
process for inprovingthe solubility of an
FigufE eI NISEITH N i8ehrify Splekhldfon NirPrdigferé 8t | BeARAEEONRE stored
ectei nascidin conceritration in the solution and reduce
durinp® friddthecttup®in the vials before proceeding with
the I yophilisation process. This nethodol ogy devel oped
in the context of the present invention allows for the
Figuf@auf acidinbiga Qe %!‘TQQ’QJSHW%)ﬁr&SJ SudLisal ot frNneit formulations
active substance concentration that is higher than
and BHatchibsaifmeterancodimglaibon oatoend dadhgre mwuddisogi 8%C.
Reduced fill volunes in conparison with the
conventional fornulation with rnannitol are therefore
FigupPkai nagrwigih e, ARESSAIdIEide0R] agifferdiit SforgAUatLAR stored
of Fill volunes allows savings in tinme and energy
duridgrd noitthe 4r 882e-drying step. In addition, there is
al so a decrease in the risk of deconposition of
ET-743, particularly in the secondary drying. As noted
FiguP€Eei Naboyarklivd 40733 Y By aareass solnbhed lrmulations
see for exanple van Kestereéen, ., et at, 2003,
and ABt iba&@ahesr ofr ugferende (Hrmphdgies, stored during 3 months at

25°C/65% RH.

Figure 7. ET-701 impurity production in different formulations, stored
during 3 months at 25°C/65% RH.

Figure 8. Comparative ET-743 % purity evolution of the new formulations
stored at 40°C/70% RH during 3 months.

Figure 9. Comparative ET-743 % purity evolution of the new formulations
stored at 40°C/70% RH during 3 months.

EXAMPLES

Example 1



487-502. Conventional nethodol ogi es provide for the

adj ustnent of the nediumpHto 4 with buffer, to
wa@loalosdorse ET 743. This pH control is conventP@H&BRP5/050184

achieved with a 0.05 M phosphate buffer at pH4 . It

was found in the context of this invention that ET-743

solubility is inproved in the bul k solution by form ng

a pre-solution of the ET-743 in an acid. Wth this

Prgridi exahlleonitNesEd - A4 RRPEANRVAL s@bility tfeduldd 8 new
solution and the vial can be Increased and the fill _
formudhtaoms | witthethei onveatiopel r BIué4d. fanmuledinn (with manmnitol).

enbodi prents _of the present i.nvention, the fill val
LactfEe el PS8R b SaholR USRIt aeEnt P En. A
refer@hicé NRe0AMRMH ORal Ehhlied ObUFBusBY WaKnGlitol.  Other known
illustration, but not a s |imtations, enbodi nents of

bulking sagemtensiion g3 olaxdean Didxdtran| 40k agfid poyidgs (Kollidon 12,
vial cantaining 0.25 ng EJ-743, and 4 m_for .a vial
PVPICBRIGTHEAGOL GRPBHISaS, THU AR A Be AR R PUSPIEh AP, Sfoarate
M c&d s d:RREh{Rnet her seiett TehsoRkté NPslyisByBatd 80) were
( ‘V’ITJ;)?/@iilncrgagbi'C r?g)%t hjé ET- 7438c:oncentrat_i on.. anvgr?ti onal )
usednet hooel fogynwehipniss eddt effdr ses amidadéh wmgdgrmulations.
manni tol and 0.05 M phosphate buffer at pH 4 together
wWth water forinjection; the solubility of the bulk

S@ld UIWBSHLI Wek8dpieiatedl R | PuesoluRdl iHy Hfstandardised
ET-743 in this nedium 1t was found in the context of

procetiargr e eiuineveint 50l hhtaph dormedatientwad pEIPaASL: | n

o Shp ok, 5P SRSl ST i Bk 212 g was
weiglé?él%‘rg%g:ﬁ%éﬁcggécslgfgsﬁ"a?éisﬁnﬁ@l'&%iultrfée(lgﬁﬁﬁpbf WAYRRL I Ohen, the
pH was adjusted to pH 4.0 with 0.1IN phosphoric acid.

7.85 mg of ET-743 were added to a compounding glass vessel and dissolved
by magnetical stirring in 2/3 volume (90 ml} of the potassium phosphate
solution for approximately 1 h {dissolution was checked visually)}.

The amount of bulking agent and surfactant were added and dissolved in
1/3 volume of the potassium phosphate solution. Then, the solution was
added to the ET-743 solution and the agitation was maintained for 1
additional hour.

The solution was brought to final weight with water (a density of 1.019 g/cc
was adopted for all formulations).

The solution was filtered through a 0.22 um cellulose filter.

The solution was filled into 25 ml glass vials at 5 ml/vial and maintained at -
20°C until lyophilization process.

Lyophilization was performed according to the following table I:

Table 1
Freezing time to -48°C: 4 h
Primary drying: 48 h

Secondary drying: 44 h




useful for inproving the solubility of ET-743 in the

bul ki ng solution that conprise dissolving ET-743 in an
wa@eoodiogsomedi um m xi ng the nediumwi th ET-743 RET/EB2005/050184

ot her conponents of the bul ki ng sol ution, and,

optionally, adjusting the pH 1In sone illustrative,

but not limiting, enmbodi men€% of this invention, pH

adj ustmrent i s acconplished with a phosphate buffer.

The aci di ¢ nmedi um suitably contains no or

substantially no buffering coﬁgonents, ~and usual ly
Afterc bissra 1 yHIS.abife SiAlSabFEe SeRlasst r Aoy Bladpibeicnbritsigrred to a
. lL.ut i ophdqr freeze drying according to the
refm%%ijgllé%%%r%\ggiﬁi h are provided by a solution of ET-743
buffered at pH 4 with potassi um di hydrogen phosphat e

and phosphoric acid with sucrose as bul Ki n<I:; algent .. An
i IThes epmmopitientericasht vigl wateandeRows| [dghlatiiopating that the
IS, nvent:| rovigdes. a L ET-743 is
wate%i%gégp\faé%%i %J%h%&h%h@é% 6??@%%59 %C%%éﬁ‘ wat er for
Tabld Ij ection ("Wl "), potassium di hydrogen phosphat e,
A2 (nrn_diccnl v

Sucrose and ET 7_r\J T o \¥ | ~J J V\fd 1 V. LTV P Pll\ll | M )
acidl are m BB of Lt PIICSE s [vileldN y| chalked| -actose

rn O 1N nhncenhaori o

ET-748ef ore cont i nuior§0 mand di0sX50Imgt | o%%@smgghn@i%@md 0.250 mg
Mannep TP et e Wen 13555, SO gppreciatred visuatty—The pH-of
anm e solution is (‘hp%kpd and adjuysted to ja value iin the

Sucropange from about 1 to apobR0BY nore prefierably in the

Dextran@d@0€ 1 rom about 2 to apout 4.5 %@ﬁ]gmal:‘e preferanry
1 4.5

[T W O o WS I~ o W N 0 ¥ 0 a W~ o W W N E 4 R. .1.0 ahn:lf d..mmet
O3B rabl v {o & pri of about 4.0[by slow] o
Lactose 500 mg
Potassium dihydrogen 34 mg 34 mg 34 mg 34 mg 34 mg
phosphate
Phosphoric acid g.s. pH4.0 gs. pH40igs. pH40|(gs pH40|qgs. pH4.0
Water for injection g.s. 5ml gs. 5ml j qs. 5ml | gs. 5ml | gs 5mi

Table 11 {cont.)

ET-poly80 ET-myri | ET-polyB0sacc | ET-p80saccunbuffer
ET-743 0.250 mg 0.250 mg 0.250 mg 0.250 mg
Mannitol 250 mg 250 myg
Sucrose 500 mg 500 mg
Polysorbate 80 50 mg 50 mg 50 mg
Myrj 45 50 mg
Potassium dihydrogen phosphate 34 mg 34 mg 34 mg
Phosphoric acid q.s. pH40(aqs pH4.0 gs pH40
Water for injection gs &ml | g5 5ml g.s. 5ml g.s. 5ml

Stability testing was carried at a temperature of 5 = 3°C.

The purity evaluation of the nine formulations at 5°C during 3 months
is shown in table IIl and figure 1. In the case of the formulations displaying

a higher stability (Reference, Sucrose, Lactose and ET-poly80sacc), the



addition of a suitable acid. A preferred enbodi nent of
such acid is phosphoric acid, in which case a
Wpe@besqed concentration is about 0.1N. A sui tedi/6BR@SO50184

is optionally added for pH control. A preferred
enbodi nent of such base is potassium hydroxi de,
preferably in solution, in ¥hich case apreferred
concentration is about 0.1N. The volune is finally

stabﬁiﬁw%baﬁgbwa@d F41bpBe@f uAtis W tadhths, bi0E afpahé Wage of Lactose

['uid, preferably I. The bulk solution is then
and Sﬂ:ldresle iformivda§ons dhedsiapility tentingsvasevapserolynged until 12
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formulABSns %o&&ﬁi‘rﬁhg%@*o@.&%&& 1hdreek lspheRd A8 ihhdved stability
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with 80pmbdy deoredse pﬁ os@y Rot s Tl‘aﬁdifSEG@ﬁ@a? gighificagtixtlower than
h v Essur ﬂh above OogolgO Otto 50 hours. In
the d5ERSPBRTRAST MY AL TRt EARe Ll THTR R ent | on
cooling to tenperatures below -40 0C is perforned.
Enbodi nents of this invention conprise |yophilization
by céailé i product bel ow ~40C. The primary drying is
perfornmed at a tenperature—frops: ity (9

-26 C and a Pr essung Bt fo0 W R Mo qheth ET-polyB0sace

app'ﬁm%si‘ev‘??ﬁgu g JAOUI'S gg AHE [SEGPHEIATY UGBy BET 'r

carnled aqut a tenperature fromlabout. 2 C to

300¢ahd a pressurd of &bout 9808 npaP’-#br 97.85
apploxich®Rt €1y 20 tc él@dsoursssﬁa‘oodl Er&aaﬁs of 97.72

| yophi-ti °ed for-rul-at-+-9R5—0 Y o

sui 1aBPEMF or st orade At ('g?g%fur §ss:‘:’:?qm fi cgnts?v

hi ghémotthan convent|i cﬁﬁ?aiﬂ 87.01 94.07 95.98
9 months B8.17 95.36 94.83 86.01
12 months 96.31 895.22

Table III {cont.)

ET-743 purity (%)
Dexiran PVP ET-poly80 | ET-myr] | ET-p80saccunbuffer
Before freeze-drying 96.18 97.62 96.45 97.48 97.45
t=0 94.64 893.72 92.46 96.36 95.80
1 month 93.42 81.96 89.38 94.36 91.84
3 months 84.90 90.40 81.18 85.31 88.46

As shown in table IV and figure 3, the main degradation product of the
reference formulation, ET-701, was dramatically reduced when ET-743 was

formulated in the presence of sucrose or lactose.

Table IV

ET-701 (%)
Reference| Sucrose Lactose ! ET-polyB0sacc
t=0 {.188 0.066 0.080 0.050




formul ati on storage tenperatures. Exanples of storage
tenperatures for formulations according to this
WO paersdoasn are around +5C. These tenperat ures BCEGB2005/050184
readily provided by ordinary refrigerators. DRAW NGS
OF THE I NVENTION Figure 1. Conparative stability
study. ET-743 purity evaluat9on after 6 nonths storage
at 5C. Figure 2. Conparative stability study. ET-743
pur i { oR¥al uat i on af toeg3alZ nowehS |at 0.bfaC. |Fi goeo 3 .
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Figure 7. ET-701 inpurity production in different

of sudr mibatélmmsdestivebulaladtnge3 sweness aad 260QUresdhRrgol. The
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comPRAEHS - with other formulations containing other conventional bulking

agents such as dextran and povidone. Embodiments of disaccharide
formulations according to this invention were determined to be stable for at
least 12 months at 5°C. Embodiments of formulations according to this
invention have impurity content that is significantly reduced with respect to
that of conventional formulations. Presence of ET-701 is accordingly
reduced. Embodiments of this invention comprise at least one surface-active
agent, such as Polysorbate 80. These embodiments exhibited favorable ET-
743 solubility properties and stabilization characteristics. The presence of at
least one surface-active agent, however, is not a limiting feature of this

invention, and other embodiments do not comprise such agent(s}.

Example 2

The purpose of this study was to compare the stability of the standard
formulation of ET743 with five new formulations. This study evaluated the

stability of the formulations at +5°C.

The composition of tested formulations were the following (Table V),

noting that the water evaporates during the freeze-drying procedure:
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Bulk solutions were prepared and freeze-dried using the following

particular protocols:

Formulations ETtreal, ETP80treal and Reference

A weight of 100 g of each formulation was prepared as follows:

The amount of potassium phosphate for the final solution was weighed and

Then, the pH was

dissolved in 90% of final volume (90 mlj of water.

adjusted to pH 4.0 with 0.1N phosphoric acid.

The amount of ET-743 (5.0 mg) was added to a compounding glass vessel

and dissolved by magnetical stirring in 2/3 volume {60 ml) of the potassium

phosphate solution for approximately 1 h (dissolution was checked visually).

The amount of bulking agent and surfactant were added and dissolved in

1/3 volume of the potassium phosphate solution.

Then, the solution was

added to the ET-743 solution and the agitation was maintained for 1

additional hour.




1/ 3 volunme of the potassium phosphate sol ution. Then,

the solution was added to the ET-743 solution and the
wW@iobasdoon was mai ntai ned for 1 additional houPCT/GB2005/050184

solution was brought to final weight with water (a

density of 1.019 g/cc was adopted for all

formul ations) . The solutiohiwas filtered through a

0.22 mmcellulose filter. The solution was filled into

The Qcﬂul‘ﬂiorﬂ{v;ﬁ%%ﬂbil,@ﬁ_ﬁ @t fifaMvedial wRRdwaBINt ai ned at -
200C until lyophilization process. Lyophilization was

The gdufiomeasadtitered tyought Ad .28 Lmvwielilpapifdtdr, talfiaty en aliquot
lilﬁé?t_er .friez&-,gryi ng, the vials were sealed. The vials

befo ]ér%l% Petfed to a refrigerated area (-200C). The

The SQURH Wa%nfﬂflﬁde igarbsvindlyiaR: 1as 1ﬁP/|v!ié’1V‘§n§]1-EﬁQir?ta|iﬁéd at -20°C

noting that t wat er evaporates during the

untilf theelyepthilyzatipmppoceeks.e. Table |1 Table Il fconU
Stability testing was carried at a tenperature of 5

3C. The purity evaluation of the nine fornulations at

Forg@a@#ﬂQ@T?S@?ﬁ&#@S@ SE§Pav-ddin68b mﬁﬁdtr@élglqur e 1.
or mul at  ons dr spl ayi ng I"gher

stability (Reference, Sucrose, Lactose and

T R AS0SES R LSS B LIS e ol pget
The %%iiclﬁ'rﬁk??f 0NS8Rt BRokph¥td &3 ERGINESoPVER Bhel WM8Hon was
weighed and dissolved in 90% of final volume (27 ml) of water. Then, the
pH was adjusted to pH 4.0 with 0.1N phosphoric acid or 0.1N HCL
The amount of polysorbate 80 was weighed and added to 1/3 volume of the
buffer solution.
The amount of ET-743 (7.5 mg) was added to a compounding glass vessel
and dissolved by magnetical stirring in 2/3 volume (60 ml) of the potassium
phosphate solution for approximately 1 h (dissolution was checked visually).
The amount of bulking agent was added and dissolved in 2/3 volume of the
buffer solution. Then, the solution was added to the ET-743 solution and
the agitation was maintained for 10 min.
The solution was brought to final weight with water.
The solution was filtered through a 0.22 pm cellulose filter.
The solution was filled into 10 ml vials at 1 ml/vial and maintained at -20°C

until lyophilization process.

Lyophilization process in all six formulations was performed according

to the following table VI:

Table VI
Freezing time to -48°C: 2h 30min

Primary drying: 29 h




nonths due to their high stability. Data in table II1

and figure 2 show that fornul ati ons containing sucrose
warwehaorose di spl ayed an i nproved stability wE&€hGB2005/050184

purity decrease of only 2 % This decrease is

significantly | ower than the decrease observed in the

ot her assayed formnul ations.3Zable H Table H fconU As

shown in table IV and figure 3, the nmain degradation

product of t{decdred ngor nul gt i on3eHI- 701f was

dramatical | y_reduced when ET-743 was formulated in the

presence of sucrose or |lactose. Table IVIt was found

i he.context. of this. invention.that di saccharid.

| sty e st S T R SR o s R bty Bamsterred
to a FAIRRERLARI afgBPQdDPENt S of such disaccharides include

| act’'ose, sucrose and m xtures thereof. The stability

of the formul ati ons conprising disaccharides is al so

i nproved in .conparison with other fornulati,o
cg%?gfifﬁy ntﬁsgfllge%f)’aﬁ&ﬁggﬁma&rﬁalgeweﬁ?ﬁ’b‘ea%‘z%ti s”stich as
dextran and povi done. Enbodi nents of di saccharide

formul ati ons according to this invention were
deétlbrthienddrmatldigons abicee f ororat stadast at25Wentlen athgogierence

Enbodi ts of f.ornulations according to this .
formiyyariti DR Waver FRSTEFES® SBEoRt Cch BE L &R TR e dpppylations.
Tablé 8AY e skl {}Fegmc?4gocﬁflﬁha%ogll%%\1@rﬁﬁﬁ abf the formulations

fornul ati ons. Presence of ET-7 i's accordingly
underegiughd. Enbodi nents of this invention conprise at

| east one surface-active

Table VII
ET-743 purity (%)
Reference | ETireal | ETPBOtreal | ETP80treal | ETP80sacc | ETP80trealgly
250 250 250

Before filtration 98.63 98.30 97.10 97.67 97.22 98.3
After filtration 98.62 98.46 97.27 97.67 97.06 98.46
After freeze-dried 97.96 98.18 97.65 97.37 97.7¢9 98.18
1 month 97.35 98.22 97.78 96.39 97.40 98.22
3 months 97.65 98.53 98.25 96.61 96.66 98.53
6 months 95.28 §7.38 96.93 97.01 97.06 97.38
Example 3

Six formulations ET-NF A, ET-NF B, ET-NF C, ET-NF D, ET-NF E and
ET-NF F were manufactured and used for further study of stability at

different temperatures.

Sucrose and lactose were selected as bulking agent. Two different
buffers were used: sodium citrate buffer 0.1M pH 4 and potassium
phosphate 0.05M buffer pH 4. Two different ET-743 concentrations in the
bulk solution were tested: 0.250 mg/ml and 0.100 mg/ml. Two different




agent ,

exhi bited favorabl e ET-
WG @biokdozat i on characteri stics.
| east one surface-active agent,

limting feature of this invention,
enbodi nents do not conprise3¥uch agent(s).

however,

such as Pol ysorbate 80. These enbodi nents
743 solubility properties and
The presence OPCHGB2005/050184
IS not a

and ot her

Exanple 2

The purpose of this study was to conpare the stability
freezefdiibe Stodadavatel Qrstll ddpeandiot &l 743 Wllihg Motantew ml vs 10
formul ations. This study evaluated the stability of )

mi). t Aebatsihned at legss 125 Wt Wﬁﬁe“@é%@ﬂ‘#li%f%fe%’s{%ﬁmlatmn'
formul ati ons were the followi ng (Table V), noting that
the wat er evaporates during the freeze-drying
pregedseRr: Fiabl gheV Buhsosiolout odnhemnakpsehai@d wad as follows
freeze-dried using the follow ng particul ar protocols: .
(Tableor\iil) at Refing Ethataihe FTRISOD €EAPOERES REVEIRE c M AWEFeFdrying
of. 100 g of each formnul ati on was prepared as fol |l ows:
8 %nount  of pot assi um phosphate for the final
sol ution was wei ghed and di ssolved in 90% of fi nal
volunme (90 m) of water. Then, the pH was adjusted to
I th 0. 1N phosphoric acid. The amount of ET-743

proc

(5.0 ng) was a@ded to]a conpqundingTgrass yessel and
dissolved by nhdiieNA A dIETSRE Br|ibGTeNi @ | ZTNRR| GidNF(BOEMNF F
of t'A¥ePBAtassi bm phosghat e sd| ution|for approximately
I h (hi.gsol uti pn wag dhecked |viswgl |y mg 1 mg 1 mg
Sucrose 400 mg . - 1000 mg | 1000 mg -
Lactose - 400 mg | 1000 mg e e 200 mg
Citric acid
436mg | 436mg | 108 mg | 109 mg - 43.6 mg
monohydrate
Sodium citrate
) 4512 mg 1 45.12 mg | 112.8 mg | 112.8 mg e 4512 mg
dihydrate
Potassium dihydrogen
- - . 68 mg -
phosphate .
Phospharic acid — e e e q.s pH 4 —
Water for injection 4 mi 4 ml 10 mi 10 mi 10 mi 4 mi

Bulk solutions were prepared and freeze-dried using the following

particular protocols:

Formulations ET-NF A, ET-NF B and ET-NF F
Preparation of 2L of citric acid approximately 0.2M: 76.96 g of citric acid

were dissolved in a volumetric flask of 2L and the solution was brought to
the final volume with water for injection. The final molarity of the solution
of citric acid was 0.183M.

Preparation of 2L of sodium citrate approximately 0.2M: 117.64 g of sodium

citrate were dissolved in a volumetric flask of 2L and the solution was



The amount of bul ki ng agent and surfactant were added

and dissolved in 1/3 volune of the potassi um phosphate
w@oeni®m Then, the sol ution was added to thePEIVGBABS/050184

solution and the agitation was nmaintained for 1

addi ti onal hour.The sol ution was brought to final

wei ght with water. The soluB4on was filtered through a

0.22 mmcellulose filter, taking an aliquot before

broulghitt toath @ finfa0vdiffe WiEh SPAleli R wasction.| edHati@a? mblarity of
vials at 5 m/vial and maintained at ~20C until the
the qojgphnl ¢fzeadivm pitve s wasHkdlmdMit i ons ETP80sacc250,

ETP80t r eal, 250 TP80t.r eal gl v250 Awei ght 3 of
PrepgEeROR of mitatl SIS Pkl adHoPRoReR g Mou25 mL of
citri®bcRPEBR&IMMMNDNE Rzt andteDivel 89 AL bheofidl citrate solution

sol uti on was wei ghed and di ssolved in 90% of fi nal

0.2M/ohuaevqlemetric daskaeledl. Thdhe shbitn wags defjovghddta ghe final
H4.0wth O0.. IN phgsphoric,aci r O..LN . ThEe

voluif, JiEh oo YebrBa e 80 weg Hellghlh SHYtREIGRS §1Eeked and

adjudRdi® 9 4 he P frRfalseldihiien. of e aoRitidn Of difafdDbulfer was
(7.5 ng) was added to a conpoundi ng gl ass vessel and

0.088Mssol ved by magnetical stirring in 2/3 volunme (60 nml)

14395, g BEORTTT 4T RS BRI a8, P uBtnyfin Bl llolR: Figfoct and

diss®vtHi BY ageiietvas sdeedgand dpsentidpdeiyn &R vol iffd total
the buiffer Solution. Then, the solution was added to

volumeeofTityatz buffar ilohMafir approximately 1h (dissolution was checked

visually).

Then, the amount of sucrose or lactose (55 g sucrose formulation A and B,

and 27.5 g lactose formulation F) was added and the mixture was stirred for

an additional period of approximately 1h until dissolution.

After checking the pH, the solution was brought to the final volume by

adding citrate buffer 0.1 M pH 4. Re-adjusting to pH 4 with citric acid was

needed for formulation A. Density of the final solution: 1.04 g/l.  Final

weight 572 mg. |

The solution was filtered through a 0.22 um PVDF filter.

The solution was filled into 25 ml vials using an automatic pump and

silicone platinum-cured tubing 3.2 mm. Standard filling volume was 4ml.

The fill volume was checked at regular intervals (each 15 vials), and fill

volume adjusted if required.

After filling lyophilization stoppers were placed and the vials were loaded in

the lyophiliser at 5°C.

Lyophilization process was performed according to the following table IX:

Table IX

Setpoint T i Holding
Cycle Step Pressure Slope {min) i
{°C) tirmne




the agitation was maintained for 10 mn. The solution

was brought to final weight with water. The sol ution
woer®ofidorer ed t hrough a 0.22 nm cel | ul ose fil tRCT/GBR@®5/050184

solution was filled into 10 rnl vials at 1 m/vial and

mai nt ai ned at -200C until |yophilization process.

Lyophi li zati on process in ab} six formul ati ons was

performed according to the following table VI: Tabl e

LYhdiner 1f5ﬁem5d1ﬂy ng,atikthe Vi al ss5agere geal ed. The
| -red-t-o—atrefrigerated area—{-20-C)-

Stability estfl3 hg was carried atzad em:ellé’tﬁﬁjém&?f 5

Iee

FaGinA | t ormul ations were nore st dbbgeat/mig { han
the reference fornmulation No major dififerences were
not ed bét wBeasze Re hewdtsr nullat i oHEC Tabl e VI | 6h

USH TH3schraratographi ¢ purity of —the
V?%‘riﬁrm T%l%é}ﬁcgé stoﬁ%\%% Table VII Exdnple 3 Sk
formul atli ons ET- NF A, ET-NFiB, ET-NF C ET‘NFIHD;l ET- NF
suiB 800, ET- NF &g e POR0 R Ur ed"Eh& usdd né{t her
%uyof stabilityjat differnent termeratures ucek ose
and | actjos¥ dwirgz seltet8@ehtas bulXi®ay adent. Two 58 h

di ff or.omnt
AT L] LA i o |

L

‘ 3 h 30 min
. 2% drying | <0.020mb 25°C )
2 drying 0.25°C/min
2° drying | <0.020mb 25°C 40 h
stoppering | 0.010 mb 25°C

The vials were sealed. A final reconciliation was performed. The vials

were transferred to a refrigerated area (-20°C].

Formulations ET-NF C and ET-NF D
Preparation of 1L of citric acid approximately 0.2M: 38.48 g of citric acid

were dissolved in a volumetric flask of 1L and the solution was brought to
the final volume with water for injection. The final molarity of the solution
of citric acid was 0.183 M.

Preparation of 1L of sodium citrate approximately 0.2M: 58.82 g of sodium
citrate were dissolved in a volumetric flask of 1L and the solution was
brought to the final volume with water for injection. The final molarity of
the solution of sodium citrate was 0.175 M.

Preparation of 2L of citrate buffer pH 4 approximately 0.1M: 850 ml of citric
acid solution 0.2M were mixed with 650 ml of sodium citrate solution 0.2M
in a volumetric flask of 2L. The solution was brought to the final volume
with water for injection. pH of the solution was checked and adjusted to pH

4. The final molarity of the solution of citrate buffer was 0.089 M.



buffers were used: sodiumcitrate buffer 0.1M pH 4 and

pot assi um phosphate 0. 05M buffer pH 4. Two different
WEIea®B0concent rati ons in the bul k sol uti on weP@I/GB2005/050184

tested: 0.250 ng/m and 0.100 nmg/mM . Two

differentfreeze-dried cycles were used dependi ng on

the filling volume (4 m vs3d0 nl). A batch of at

| east 125 vials was manufactured for each formnul ati on.

141.89r gachf vieal74 heweampeitict ab @f ddigpbuhiis®! ghkenveesel and
~as follows (Table VIII), noting that the water
disselvepobut megastical stirsing éazaparyrimaisho&ar ef totad| golume of

. I Ll -Bul l.ut i ons wer I ' .
citraliy TR Do e nP RO Bt B oyt Do EE SpicleEe imaatts)
The BlndMNmAof Blid¥os8 cﬂﬂ[hcﬁ&'sé\"flgslf’%)ewsahﬁﬁedoin@ Lthef mixture was
citric acid approxinmately 0.2 76.96 g of citric acid

stirree fer ahsadrdiviegal peaiodopLapproximatgbk 1ofuntl dirgolndon.

solution s brpught tq t.he final. vol S WLLh r
Aftes? bl B, PR  ortinfy Y prPebiflohl JBHF grotume by
addifikt EitPaRCbéhi@so0 IM3WH Prepanat iremdifisBhgob! s51di was needed.
crtrate approximately 0.2M 117 64 g of sodiumcitrate

Density of the Suialsglirion: Vdligélri Eirfal gengbt 1304ame. t he
sal ytion rought to.the final with water for
The Sefudiar Birs RE RaouRd 8005 197 TREYORIER on'of
The SREHHBhCWIL RN DN P\Fiﬁf@rﬁihg&aﬁg%g%oﬁn%tg:f pump and

citrate burfer pH 4 approximately O.
silicwi¢ platinuin cswedttubimg 2 mene Htaedand ili8g Sotmirnesf was 10ml.

The ?ﬁ Ivch) 1.1rcniet %"ése c%%lcﬂteciiozgt regular intervals (each 15 vials), and fill
volume adjusted if required.

After filling lyophilization stoppers were placed and the vials loaded in the
lyophiliser at 5°C.

Lyophilization process was performed as before for Formulations ET-NF A,
ET-NF B and ET-NF F (Table IX).

Due to the large volume in vials, the cycle proposed failed to give an
adequate liophilization and collapse was produced. To avoid a new
manufacture, all the vials were reconstituted with 10 ml of purified water,
purity profile of some reconstituted solutions was checked, stoppers were
replaced for two hole stoppers and the following new cycle was used (Table
X):

Table X
Cycle Step Pressure | Setpoint T Slope (min) Holding
(°C) time
Freeze 2 atm -50°C 6h
Vacuum Ch vacuum | 0.5 mb
. ) 0.080 45 min
Sublimation 1° drying -23°C .
mb 0.5°C/min
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Formulation ET-NF E

141.21 mg of ET-743 was added to a compounding glass vessel and
dissolved by magnetical stirring in 1080 ml wii + 3,240 mL phosphoric acid
1N for approximately 1 h (dissolution was checked visually).

The amount of sucrose (135 g) and potassium phosphate (9.18 g) was added
and the mixture was stirred for an additional period of approximately 1h
until total dissolution of the molecule.

After checking the pH and re-adjusting to pH 4 with phosphoric acid 1N, the
solution was brought to the final volume by adding water for injection.
Density of the final solution: 1.04 g/1. Final weight 1404 mg.

The solution was filtered through a 0.45um PVDF filter.

The solution was filled into 25 ml vials using an automatic pump and
silicone platinum-cured tubing 3.2 mm. Standard filling volume was 10ml.
The f{ill volume was checked at regular intervals (each 15 vials}), and fill
volume adjusted if required.

After filling lyophilization stoppers were placed and the vials loaded in the
lyophiliser at 5°C.

Lyophilization process was performed as before for Formulations ET-NF A,
ET-NF B and ET-NF F (Table IX).



After filling |lyophilization stoppers were placed and
the vials were |oaded in the |yophiliser at 5C

wQ ywphidorzat i on process was performed accor di nRCT/GBRG18/050184
following table I X2 Table I X Setpoint T Holding Cycle
Step Pressure Slope (mn) (0C) tinmeThe vials were
seal ed. Afinal reconciliati®h was perfornmed. The vials
were transferred to a refrigerated area (-20 O).
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sodiumcitrate solution 0.2Min a volunetric flask of
2L. The solution was brought to the final vol une

The desired ET-743 concentration was reached in all cases and the
impurity profile was similar between formulations. No differences in ET-743
concentration, and impurity profiles were observed during manufacture
(before and after filtration, or after filling). The colour of the bulk solution

was slight yellowish in those formulations containing lactose.

Formulations with 4 ml filling or 10 ml filling were initially freeze-
dried following the indicated protocol. Whereas formulations with 4 ml
filling were correctly lyophilised, formulations with 10 ml filling collapsed. A
pressure variation in secondary desiccation indicated collapse and boiling of
the freeze-dried cake. Vials of formulations ET-NF C, ET-NF D and ET-NF E
were reconstituted with 10 ml of purified water. Purity profile of
formulations was checked. As no modification in the purity profile was
observed in compare with bulk solutions, it was decided to re-lyophilise the
vials using the indicated revised freeze-dried cycle. Batches lyophilised as
described, resulted in good aspect without collapse but some bottom

contraction.

The ET-743 content of vials was within specifications (95% -105%).
Impurities profiles showed similarity between formulations and those profiles

are comparable with impurities of bulk solutions. Residual water content



with water for injection. pH of the solution was
checked and adjusted to pH 4. The final nolarity of
W0 b@o®edore i on of citrate buffer was 0.089 M 14BCRGBAWS/050184
of ET-743 was added to a conpoundi ng gl ass vessel and
di ssol ved by magnetical stirring in approximtely 80%
of total volunme of citrate Buffer 0.1M for
approximately Ih (dissolution was checked visually).
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the m xture was stirred for an additional period o
formapprions witlél snlifilingt i | di ssol ution. After checking the
pH, the solution was brought to the final volune by
adding citrate buffer 0.1 MpH 4. No re-adjusting of
;ﬁﬂ‘@ﬁ tﬁ@er‘é%gns@@@@d MOIthidrfhevvfehé‘%etﬁr‘éleﬂtpiqm aﬁdoﬂH 4.2 in all
Fi nal wei ght 4 nyg. The solution was filtered
cases hr Swglhtiane m&m@rﬂa{ﬁd‘ DDmTIES'EhWIMQitWSTbIMSTGﬂgHI radtter or

precitatiion Roreastoiing 5% wae SR T IPrng sl tnand tess
than'@§ s10m .

The fill vol ums was checked at regul ar
intervals (each 15 vials), and fill volune adjusted if
required. After filling |yophilization stoppers were
pl aced and the vials [oaded in the Iyophiliser at 5C
m%ﬁ%pgi l'ization process was perforned as before for
Formul ati ons ET-NF A, ET-NF B and ET-NF F (Table | X).
Due to the large volune in vials, the cycle proposed
f fHeegurpose wé the sttelyuwes td Uphﬂsltlmc itbe stabdildyl papde743 in

the 358D PP G ed . J A Y A" NF B, ET-NF C, ET-NF D, ET-NF E,

and ET-NF F at 1 mg/vial under different temperature conditions.

A batch of 130 vials of each formulation ET-NF A, ET-NF B, ET-NF C,
ET-NF D, ET-NF E and ET-NF F, 1 mg ET-743/vial, was manufactured

according to example 3.

Stability testing was carried at a temperature of 5°C, 25°C/65% RH
and 40°C/70% RH.

Figure 4 and table XI show the ET-743 purity evolution of the new
formulations during storage at 5°C, in comparison with three conventional

formulations {containing ET-743, mannitol and phosphate buffer).

Table XI
ET-743 purity (%)
Reference 1 | Reference 2 | Reference 3| ET-NF A ET-NF B
t=0 §7.70 96.90 897.70 099.06 90.00
1 month 94.70 54,60 84.00 99.28 98.86
2 month 83.80 92.70 93.70 99.21 98.97
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Figure 6 and table XII show the ET-743 purity evolution of the new

formulations during storage at 25°C/65% RH, in comparison with three

conventional formulations (containing ET-743, mannitol and phosphate

buffer).

Table Xil

Xl

ET-743 purity (%)

Reference 1

Reference 2

Reference 3

ET-NF A

ET-NF B

t=0

97.70

96.

80

97,

70

89.08

99.00

15 days

84.70

84.

50

89.

50

98.97

98.09

1 month

1 74.50

72,

40 81

.80

89.08

98.13

2 month

99,

10 08.38

3 month

08,08

98.15

Table XII [cont.)

ET-743 purity (%)

ET-NFC

ET-NFD

ET-NF E

ET-NF F

t=0

98.83

898.98

99,15

98.88

15 days

98.35

88.90

89.11

98.31

1 month

98.01

99.03

99.13

98.32




volunme adjusted if required. After filling
| yophi l'i zati on stoppers were placed and the vials

WO o@deegorn the |yophiliser at 5C. LyophilizatiRPCI/GB2005/050184
process was perforned as before for Formul ati ons ET- NF
A, ET-NF B and ET-NF F (Table 1 X).Due to the |arge
volunme in vials, the cycle proposed failed to give an
adequate |iophil i zation and col | apse was produced. To

avoi d a.nhew e e, G@idg the Vdga1ios VET €55 53
r econst|it'U% 94| wi ?%“1 m of purified water, puritly
profild mﬁorﬁm”re gREONSE | t9898d qol weiasns wasesctieced,
st opperis—werel replaced-for—two-thel-e—stoeppers—ant—a new

A2 IT UH CT o [C4 NV ]

cycle was used as in the case of fornulations ET-NF C

Vs A affd e net 1Sy, Ghe | EPTRS Ty SRR e new

formvil@fien¥yeterid@nsfcraped at 0 49°C¢ 70y e R, ednarcmanpaﬂeﬁﬁ:) w1th a

The desired ET-743 concentrat| on was reached.in
conveasiensinfdrpelatifir (antaiyng ¢S MR ' phosphate
b fIrfzrrryl ations. No differences in ET-743 concentration,

d inmpurity profiles were observed during nmanufacture

(before and after filtration, or after filling). The

colour of the bulk solution was slight yellow sh in

t hokable &Ml ati ons contai ning | actose. Formul ati ons

W th 2 fITTTAg or 10 M ghiibphgywere rnitially

freezedried follow ng the indjcated praotocol \hereas

f or NuRaterepns4 Wi ER-NF ATl| ET-NF Bnp EREMFC doFF-HEMD y ET-NFE | ET-NFF
W%béé%ggA O gt Oy o T e |TTE e 9ei5 | os.s
2 days 87.17 99.02 98.10 98.48 98.95 89.12 97.53
7 days 82.04 98.68 97.08 97.86 98.63 98.89 97.20
15 days 76.33 88.75 97.33 97.77 98.55 88.71 96.66
1.5 month 98.62 96.99 97.53 97.54 98.47 95.79
3 month 98.24 95.92 96.67 84.79 97.84 95.91

In addition, figure 5 and table XIV show the ET-701 impurity
production of the new formulations during storage at 5°C, in comparison
with three conventional formulations (containing ET-743, mannitol and

phosphate buffer).

Table XIV

ET-701 (%)
Reference 1} Reference 2 | Reference 3 ET-NF A ET-NF B

t=0 0.70 0.84 0.53 0.11
1 month 2.56 3.09 1.73 0.12
2 month 3.45 3.54 2.69 0.12 0.13
3 month 4.61 5.04 4,28 0.13 0.13




pressure variation in secondary desiccation indicated

col l apse and boiling of the freeze-dried cake. Vials
W@R00bo46019 at i ons ET-NF C, ET-NF D and ET- NF E R&T/6B2005/050184

reconstituted with 10 m of purified water. Purity

profile of fornulations was checked. As no

nodi fication in the purity profile was observed in

conpare with bulk solutions, it was decided to

re-1yophil.i ials using the indicated revised

freezeéﬁ]whlbie 33 t. Batches | yvophilised as descri bed,

resulted in gpod aspect wi tHJut01d%b| apse but sons

bot t om contra':rgfﬂ'—fh!e;%"[ STCORERPE Of MREF Yas
within specifica |gr$s ( O)QF-!(?OE%. npurjities prdfiles
showed |sitdd af i t p.1get ween0fidr myl at DdBs apd OHose

prof i | gs—are-conparablew-t-h—Apurities—p—hytk

sol ut i drismomesi dOsR walt er “ddnt dnt wad41 ower gﬁfequal

t han Zwmﬁ@%t yakUeS bepRg thpsegab

formul dtions of 10 nml Filling. {pH of thelreconstiltuted

sol ut i grsmwvel ¢ beétnseen| pHI45and pHO452 i ph ablt2cades.
Sol ut i oRs—were—et-ear-—aiRt—cot-otrt-ess—wtHott—vi-stbl e
foreign matter or precipitation. Reconstitution tinme
was simlar for all fornulations and less than 30 s .
Exanpl e 4 The purpose of the study was to investigate
t hpigimbi7l hhy @HIEKVAshow tHe BI-7Ddr anpuliy npfeatuaiien of the
ET-NF A ET-NF B ET-NF C, EI-NF D, EI-N- E _and. ET- NFh h
new fopmulatigng idiring géeragier derent/ Cerh &bt i EOTERRGITqbath three

conventional formulations (containing ET-743, mannitol and phosphate

buffer).

Table XV
ET-701 (%)
Reference 1 | Reference 2 | Reference 3| ET-NF A ET-NF B
=0 0.70 0.84 0.53 0.09 0.11
15 days 7.99 8.20 4.22 0.14 0.12
1 month 10.56 14.18 6.86 0.11 0.12
2 month 0.15 0.16
3 month 017 0.17

Table XV {cont.}

ET-701 (%)
ET-NFC | ET-NFD ET-NF E ET-NF F

t=0 0.15 0.16 0.15 0.11
15 days 0.18 017 0.16 0.13
1 month 0.18 0.18
2 month 0.18 0.19 0.24 0.15
3 month 0.22 0.23 0.24 0.18




A batch of 130 vials of each formul ati on ET-NF A

ET-NF B, ET-NF C, ET-NF D, ET-NF E and ET-NF F, 1 ng
WEI00808/07v9 al , was nmanufactured accordi ng to exBepGB2@5/050184

Stability testing was carried at a tenperature of 5C

25C/ 65% RH and 400C/ 70% RH. Figure 4 and table Xl show

the ET-743 purity evol utiongpf the new fornul ations

during storage at 5C, in conparison with three

Lo . so! _ .
o8 Shbudng dhBLF LA AT TpkCORRIE B9 R 14 fofRialRins was
high@ehhablie Mdbishowitthe Envddigual forreweltistison Infaddition, the

_new fornulations duri n&tﬁit orage at 25C/ 65% RH, | n,
mairc clagaadstianwprodusl eé GunvenvEphianal dJermdeiigrs, ET-701, was

cont.ai ni T- 7 ' hosphate buffer).
dra ‘Faelgwff&g%eg:} b iﬁ? l}rég‘gﬁ%%ﬁldhaﬁéb ‘and table X1l show
the ET-743 purity evolution of the new formul ati ons

during storage at 40C/ 70% RH, in conparison with a
conventional fornulation (containing ET-743, mannitol

et ang Ehosphat e buffer} . Table XIIl In addition, figure
table XIV show the ET-701 inpurity

Three new formulations based on sucrose as bulking agent were used
for further stability studies. These new formulations differ in the phosphate
buffer molarity (0.05M vs 0.1M) and the filling volume or, in other words, in
the ET-743 concentration in the bulk solution (10 ml vs 4 ml).

The manufacture of a batch of at least 50 vials of each of these
formulations is described. A summary of formula description per vial is as

follows (Table XVI), noting that the water evaporates during the freeze-drying

procedure:
Table XVI
ET-NF G ET-NF ET-NF |
Concentration Final Concentration Final Concentration Final
{mg/ml) composition {mag/ml) compuosition {mg/ml) composition

Ingredient
ET-743 0.250 1mg 0.100 1mg 0.250 1mg
Sucrose 100 400 mg 100 19 100 400 myg
Potassium
dilydrogen 6.8 27.2mg 13.6 136 mg 13.6 54.4 mg
phosphate
:;c;sphonc gstopH40 | gspH40 | qstopH4.0 | qspH4.0 | gstopH4.0 | gspH40
}N.'ate?' for g.s.to 1 ml 4 mil g.s. to 1 m 10 mi g.s. o1 mi 4 mi
injection
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After checkmg the pH and re-adjusting to pH 4.00 if necessary with 1N
phosphoric acid, the solution was brought to the final volume by adding
water for injection. Density of the final solution: 1.04 g/l.  Final weight
249.6 g.The solution was filtered through a 0.45 pm PVDF f{ilter.

The solution was filled into 25 ml vials using an automatic pump and
silicone platinum-cured tubing 3.2 mm. Standard filling volume was 4 ml.
The fill volume was checked at regular intervals (each 15 vials), and adjusted
if required.

After filling lyophilization stoppers were placed and the vials loaded in the
lyophiliser at 5°C.

Lyophilization process was performed according to the following parameters

(Table XVII):

Table XVII
Cycle Step Pressure | Setpoint T (°C) | Slope (min) | Holding time
Shelves T atm 5°C
1 h 50 min
. F 1 tm -50°C .
Freezing reeze & 0.5°C/min
Freeze 2 atm -50°C 6 h
Vacuum Ch vacuum | 0.5 mb
~ 0.080 45 min
<] ; 7o
e 17 drying mb 27 0.5°C/min
Sublimation 5080
1° drying ' -27°C 58 h
mb




follows (Table XVI), noting that the water evaporates

during the freeze-drying procedure: Table XVIA vol une
w@toogagond for fornul ati ons ET- NF- G and ET- NF-PCTNGSB2005/050184

prepared: 62.76 ng of ET-743 were added to a

compoundi ng gl ass vessel and dissol ved by magneti cal

stirring in a solution of 1 m wfi + I N phosphoric

acid (576 mM for NF G 816 for NF 1) for

approxiately-—3—h{di-ssoetgt+on—+s uhcukc% i~stat-ry)
v
Ah30Tmn

The ampunfesy@insucrase2024 g) asecpot agsi U ro,srhaté
2rd fityisg ¢ for NF G 3.%%91 for NF 1 ) mer&-%‘%f&-&&uard t he
m xture vgesdising red for an addisronal period of 40 h

approximat ety T ung dglissor ution. "After checking the

pH and |r e- agtjdust i ng tq%pH 4.0025PCnecegsary with|IN
phosphoric acid he™Bl ulion was broudht to thelfinal

vol une by adding water for injection. E)ensity of the

O AL it b P e o
perfol3ge$0! th 9hidageld tapdrdrtt@ tdn Fdfridedhfediardig(-20°C).

automatic punp and silicone platinumcured tubing 3.2
mm Standard filling volume was 4 m. The fill vol une

o TGRS R g e o
followkoppers were placed and the vials |oaded in the
62.76 mg of ET-743 were added to a compounding glass vessel and dissolved
by magnetical stirring in a solution of 480 ml wfi + 1.44 ml of IN phosphoric
acid for approximately 1 h (dissolution was checked visually).
The amounts of sucrose (60 g) and potassium phosphate (8.16 g) were added
and the mixture was stirred for an additional period of approximately 1h
until dissolution.
After checking the pH and re-adjusting to pH 4.00 if necessary with 1IN
phosphoric acid, the solution was brought to the final volume by adding
water for injection. Density of the final solution: 1.04 g/1l. Final weight 624
E.
The solution was filtered through a 0.45 pm PVDF filter.
The solution was filled into 25 ml vials using an automatic pump and
silicone platinum-cured tubing 3.2 mm. Standard filling volume was 10 ml.
The fill volume was checked at regular intervals (each 15 vials), and adjusted
if required.
After filling lyophilization stoppers were placed and the vials loaded in the
lyophiliser at 5°C.
Lyophilization process was performed according to the following parameters

(Table XVIII}:

Table XVIII

Cycle | Step Pressure | Setpoint T (°C) | Slope {min) | Holding time
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After freeze-drying, the vials were sealed. A final reconciliation was

performed. The vials were transferred to a refrigerated area (-20°C).
The ET-743 within {95%-105%).

Impurities profiles showed similarity for all the formulations and comparable

content was specifications

with impurities of bulk solutions. Residual water content was lower than

2%, being the highest value for the formulation of 10 ml filling.

The pH of the reconstituted solutions was between pH 4 and pH 4.28
in all cases. Solutions were clear and colourless without visible foreign
matter or precipitation. Reconstitution time was similar for all formulations

and less than 30 s.

Stability testing was carried during 3 months at a storage temperature

of 40°C/70% RIH.

Figure 9 and table XIX show the ET-743 purity evolution of the new
formulations during storage at 40°C/70% RH.

Table XIX




The fill volume was checked at regular intervals (each
15 vials), and adjusted if required. After filling

WO y@ploddorezat i on stoppers were placed and the vPEI/6€B2005/050184
| oaded in the |yophiliser at 50C. Lyophilization
process was perforned according to the follow ng
parameters (Table XVII1): Taple XVIHAfter
freeze-drying, the vials were sealed. A final
reconcil i ati on was perforneg s e vi.a s were
transferred to a refri gerat‘%gaf“%Pg’M?zooq. The ET-743
content was W t hi n|specnt Gca

Impurities profiles showed sim]| t he
formul ati ons &hB conpadaisl e bul k
sol utions. [Resydua COIMTER_MEs an 2%
bei ng the hi S[;dgg{ ar\’lj&eg' For 4 ' 10 ni
filling. Theipthyef |t hessrarcon; S5 Was

bet ween pHM4—-and-pH-4- : ons wer e
clear and ¢dtoBftess Wit Hout gn fratter or
precipitati ogmogﬁc NStdgJgrion time was simlay for all
formul ations and | éss than 30 s . Stiability testing
was carried 8umhtig|3 nonths at a st o!(ag@-ﬁenperature
of 40C 70%-RH-—igtH-e—S—atrre-t-abte—x>show-tie ET- 743
purity evolution of the new fornul ati ons during
storage at 400C/ 70% RH.

In addition, in figure 8 the stability data is shown in comparison with
a conventional formulation (containing ET-743, mannitol and phosphate

buffer).

The results obtained in Examples 4 and 5 indicate that all the
formulations comprising a disaccharide as bulking agent are more stable
than conventional formulations containing mannitol as bulking agent.

Formulation ET-NF-G is a preferred formulation.

Embodiments of formulations according to this invention were tested
after storage under a plurality of storage conditions (including temperatures
of -20°C, 4°C, and 25°C/60% RH) at various storage times (including storage
times of 3 months, 6 months, and 9 months). The assay results indicated
that at least 99.5% of ET-743 remained after 9 months of storage at -20°C,
at least 99% of ET-743 remained after 9 months of storage at 4°C, and at
least 97% of ET-743 remained after 9 months of storage at 25°C/60% RH.
Total impurities, including ET-701, ET-745, and other impurities did not
exceed 1.66% after 9 months of storage at 25°C/60% RH. In addition, the
level of ET-701 impurity did not exceed 0.21% after 9 months of said storage

conditions.



Table XIXIn addition, in figure 8 the stability data
is shown in conparison with a conventional fornulation

W@ ewon&iom ng ET- 743, mannitol and phosphate buP¢EGB2005/050184
The results obtained in Exanples 4 and 5 indicate that
all the formul ations conprising a disaccharide as
bul ki ng agent are nore stabjg than conventiona
formul ati ons contai ning mannitol as bul ki ng agent.

Far. ation ET-NF-.G is a _preferyr lsat.i : e
EA DR R eY o o7 i 2t S UG ROAgE, py of¥ference in. theis

entireRY eMHOR MBI hAd! £dhAlibgts HYTAhdg nwthitedn auwplapmlreny in light
of” storage conditions (including tenperatures of

of theodixclostGe pnavigdsd/ BonsinH) Basedapnoiys sdiselagaire; ppedifications

(i ncludi ng storage tines of 3 h S 18
andrﬁd%@%@“”%h3Oa§§%Fth§ﬁ¥¥§uPﬂaFggbegufﬁggng%ﬂléﬁ%?ﬂage’thus
genePRiaghbEdiméitd eamiinatheaddoyle O tHiBtihsentiont or age at

-20C, at least 99% of ET-743 renained after 9 nonths

of storage at 4C, and at |east 97% of ET-743 renuni ned

after 9 nonths of storage at 25C/ 60% RH. Tot al
impurities, including ET-701, ET-745, and other
impurities did not exceed 1.66% after 9 nonths of
storage at 25C/60% RH. In addition, the |evel of

ET-701 inmpurity did not exceed 0.21% after 9 nonths of

said storage conditions. All the references cited

herein are incorporated by reference in their
entirety. The features and advantages of this
invention are apparent in light of the disclosure
provi ded herein. Based on this disclosure,
nodi fi cations



and adaptations to various conditions and usages can
be made, thus generating enbodi nents within the scope
W@R00bh#®79 nvent i on. CLAIM5S 1. A conposition thaPCT/GB2005/050184
conprises an ecteinascidin and a disaccharide. 2. A
conposition according to claim1, wherein the
ectei nascidin conprises ET-743. 3. A conposition
according to claim1 or 2 , wherein said disaccharide
CrLaims Sel ected fromthe group consisting of |actose
trehal ose, sucrose, and m xtures thereof. 4 . A
conposi tion according to cIain13 wherein said
di sacchari.de i ucrose. 05| ion_agccarding to
1 ad Chrutig e Rrasr A SR GPay BisacHiaSte.
to disaccharide is fromabout 1:100 to about 1:1500.
6. A conposition according to claimb5, wherein the
2. rati composition EBEEcBAding i saledimar 1 dewherdinontheboeateinascidin
1:.250 out 1:600. 7. A conposition according to
COMRYI§EFnEe. - "Mer ei n the ratio (wWw of ET-743 to
di saccharide is about 1:400. 8. A conposition
according to any preceding claim which further
3. cdhmomqmlaobuacﬁcan‘dngg dgeriaiml mAQ,cwm«sm saiwl disaccharide is
rdlng o claim8, wherein i d_buff a ent i s
seledlElodiul (PEmBEHOBpRRBETUTS &7l JeF19%6: cUisFFRsS,  Suctose, and
mmt@ng'tﬁgrédTydr ochloric acid

4. A composition according to claim 3, wherein said disaccharide is
sucrose.
5. A composition according to any preceding claim, wherein the ratio

(w/w} of ET-743 to disaccharide is from about 1:100 to about 1:1500.

6. A composition according to claim 5, wherein the ratio {w/w) of ET-743

to disaccharide is from about 1:250 to about 1:600.

7. A composition according to claim 6, wherein the ratio (w/w) of ET-743
to disaccharide is about 1:400.

8. A composition according to any preceding claim, which further

comprises a buffering agent.

9. A composition according to claim 8, wherein said buffering agent is
selected from phosphate buffer, citrate buffer, glycine/hydrochloric acid

buffer, and mixtures thereof.



buffer, and m xtures thereof.10. A conposition
according to any preceding claim which further
W@ vpi®es a surface-active agent. 11. A conpoRGCT/GBRO05/050184
according to claim210, wherein the surface-active
agent is selected from pol yoxyet hyl ene 20 sorbitan
nmonool eat e, pol yoxyl 40 steabate, and m xtures
thereof. 12. A conposition according to any preceding

10. clpi symheiedn hbeoklAROTb 'di'%' i Srdcedie ERiM,Ofwlsich further
| yophilised fornmulation. 13 I'yophi | i sed formul ati on

Commemms@f@t@a@mm aggindr ei n the |yophilised
fornulation is in a vial and includes an anmount of
ET-743. 14. A lyophilised formulation according to

11. C'P@bﬂhﬂﬁoszﬁﬁﬁr@dbraﬁi t@ PR 10, WAlerda the shffdtedRive agent
ny. A lyophilise formul ati on according to claim

is smct@mefm salypxyedhyleost &thssertfitamumanaeneate, polyoxyl 40
in ng ET-743, about 100 ng
Stea]?&?rﬁ?é m%ﬁtalrgﬁgh{ereéﬁg ng phosphate, wherein said 6.8

ng phosphate is cal cul ated as potassi um di hydr ogen
phosphate. 16. A |yophilised fornulation according to
12. clfai spogosikienciaccoafinginbunanyf EeCcedng s chisut Whatgin the

compgisiarnioah s 1 ol r HP AL S LRI Conpri <1 ng!

about L O ng ET-743, about 400 ng sucrose, and about
27.2 nmg phosphate, wherein said 27.2 ng phosphate is
13. A lyophilised formulation according claim 12, wherein the lyophilised

formulation is in a vial and includes an amount of ET-743.

14. A lyophilised formulation according to claim 13, wherein said amount

of ET-743 is about 250 pg.

15. A lyophilised formulation according to claim 14, wherein said vial
contains a formulation comprising: about 0.25 mg ET-743, about 100 mg
sucrose, and about 6.8 mg phosphate, wherein said 6.8 mg phosphate is

calculated as potassium dihydrogen phosphate.

16. A Iyophilised formulation according to claim 13, wherein said amount

of ET-743 is about 1 mg.

17. A lyophilised formulation according to claim 16, wherein said vial
contains a formulation comprising: about 1.0 mg ET-743, about 400 mg
sucrose, and about 27.2 mg phosphate, wherein said 27.2 mg phosphate is

calculated as potassium dihydrogen phosphate.



cal cul ated as potassi um di hydrogen phosphate. 18. A
met hod of making a vial containing a |yophilised
wo 200a04@r9 on of an ecteinascidin, conprising PCT/GB2005/050184
freeze-drying a bulk solution that conprises the
ectei nascidin and a disaccharide. 19. A nethod
according to claim 18, wherein the ecteinascidin is
ET-743. 20. A nmethod of reducing the formati on of
18. E-IZ'{ RdtHdu 81 frﬁémg{ﬁh' P Qfonglmﬁg ﬁis%tinﬂ)rmulatlon of an
freeze-drying a solution that conprises ET-74
ecteimmadcalidi s:axmpasm@ freﬁelzf: deyneghodwk pokpsn s dmnprlses the
sol utchon f %yoph i.si ng, conprising dissolving an
ecteipaselHastR and sAcghatidedi ¢ medi um m xi ng t he
pre-di ssol ved ecteinascidin with the other conponents
of the bul king solution and, optionally, adjusting the
19. pih afcthioe dcaaldisgtatciam 132 witereihdte acteindiseglinds ET-743.
claim 21, wherein the ecteinascidin is ET-743. 23. A
met hod of preparing a solution for ultravenous
[ " t -
20. | o P T AT SN & LT QL7 PR of BT
743 wadsmm teing dreevze-dsdagss itulkesblsitlont tlomt, camprésdsuEilngd3 and a
|d .reconstituted solution with an aqueous system
disa t hod according to claim23, wherein the
ecteinascidin is ET-743. 25. A method of treati ng
cancer, which conprises intravenous infusion of a
21. s unietinogr@paredatingt he btk heduoforc Ifer nydghilising, comprising

dissolving an ecteinascidin in an acidic medium, mixing the pre-dissolved
ecteinascidin with the other components of the bulking solution and,

optionally, adjusting the pH of the final solution.

22. A method according to claim 21, wherein the ecteinascidin is ET-743.
23. A method of preparing a solution for ultravenous infusion, comprising:
providing a vial that comprises lyophilised ecteinascidin and a disaccharide,
adding water to form a reconstituted solution, and diluting said
reconstituted solution with an aqueous system.

24. A method according to claim 23, wherein the ecteinascidin is ET-743.

25. A method of treating cancer, which comprises intravenous infusion of

a solution prepared by the method of claim 23.



