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25 potentially provide for increased effectiveness in therapy. These include their higher
energies and shorter ranges in tissues.

The radiation range of typical alpha emitters in physiological surroundings is
generally less than 100 micrometers, the equivalent of only a few cell diameters.
30 This makes these sources well suited for treatment of tumours ihcluding
micrometastases because little of the radiated energy will pass beyond the target
cells, and thus damage to the surrounding healthy tissue can be minimised. In

contrast, a beta particle has a range of 1 mm or more in water.

35 The energy of alpha-particle radiation is also high compared to beta particles,
gamma rays and X-rays, typically being 5-8 MeV, or 5 to 10 times that of a beta
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The physical effect of an alpha decay upon the resulting daughter nuclide can also
30 be quite dramatic. The helium nucleus of an alpha particle has a relative atomic
mass of 4 and is typically emitted at around 2% of the speed of light. Evidently this
imparts a considerable energy to the resulting daughter nucleus which, by simple
conservation of momentum, might be expected to recoil at in excess of 100 Km/s.
Evidently, the combined destructive force of the very high speed alpha particle and
35 the recoil imparted to the massive daughter nucleus can break chemical bonds,
propel the nuclei out of chelation and cause considerable problems in any attempt to
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As can be seen from the above tables, if an alpha emitter relatively high in the decay
chain is used, there is the potential for a single nucleus to provide 4 or 5 highly
energetic and highly cytotoxic alpha decays before reaching a stable isotope. This
could potentially provide highly effective targeted cell killing. The problem with
this, however, is that if the fate of these daughters is not controlled then for every
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t her_[%g(la e:falb%l?in\c/i\dgi)r(r:lgin%fai'gn therapy is that two or more drugs or methods for
combating undesired cell populations are used simultaneously, or in relatively quick
succession. In this way, target cells which may have been weakened by a first
treatment method can be rendered more susceptible to killing by a subsequent
method. In addition, the side effects of two or more treatment methods used in
combination may be additive or preferébly less than additive while the therapeutic
effect is additive or preferably greater than additive. Thus, greater therapeutic effect

can be provided using a treatment regime which remains tolerable to the patient.
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allowing a beta-emitter to be coordinated to another therapeutic agent by simple

30 chelation. Similarly, the deposition of energy per unit volume from beta-emission is
around four orders of magnitude less than for alpha-emission and thus any chemical
structre in close proximity to alpha-irradiation must be capable of sustaining much
greater damage, while remaining functional, than would be the case for beta-
emitters. The preparation aspect is an additional significant difficulty. In particular,

35 the efficient and robust control of alpha emitters must ideally be provided by a
targeting agent which can be loaded quickly and easily, preferably at the "point of
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In a stlllfurther aspect the invention provides a
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and at least one other therapeutic agent, said method comprising contacting
liposomes enclosing a solution comprising at least one therapeutic agent other than
an alpha emitting radionuclide with a solution comprising at least one ionophore and

30 at least one alpha emitting radionuclide. Preferably, the method of the invention is a
method for the formation of a cytotoxic agent of the invention.

In a further aspect, the present invention provides a pharmaceutical composition
comprising at least one cytotoxic agent of the present invention and, optionally and
35 preferably, at least one pharmaceutically tolerable carrier and/or excipient. In a still
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al pha emtter, as described herein below, since the
pr oddtetterst "alRl-emiging radiemyelidelyasrusedihareih@nc@npdsyesanclei with a

I ndisfrgtd {aypha) Mode Bﬁraalla%tlvéld@é@ and also nuclei with multiple decay modes
where at least a portion of the nuclei of this isotope decay by alpha-emission.
Where a nucleus has more than one emission mode, it is preferably that at least 1%
will decay by alpha-emission, preferably at least 10% and more Ipreferably at least
30% will decay by alpha-emission. In one embodiment, substantially all nuclei will
decay by alpha-emission. Where a "branching" alpha emitter having two or more
decay modes produces a relatively low proportion of alpha particles, this may
however also be an "indirect" alpha emitter, as described herein below, since the
product of non-alpha decay may result (directly or indirectly) in a further alpha
emitter.
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has a half life of greater than 1 year. More preferably this should be no greater than
30 6 months and most preferably no greater than 1 month. |

The cytotoxic agents of the present invention typically comprise at least one alpha-
emitting radionuclide and at least one therapeutic agent in combined amounts to
achieve therapeutic, prophylactic and/or pain palliative effectiveness. This amount
35 will evidently depend upon the particular isotope(s) selected for use, the nature and
number of the other therapeutic agents, the condition(s) to be treated, prevented
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eft %n oné preferred aspect of the present invention, the alpha- -emitting radionuclide and
the at least one other therapeutic agent in the cytotoxic agents of the invention are
synergistic with respect to their dosages. That is to say that the effect provided by
the cytotoxic agent of the present invention is greater than would be anticipated
from the additive effects of the incorporated doses of alpha-emitting radionuclide
and at least one other therapeutic when used separately. In an alternative but equally
preferred embodiment, the alpha-emitting radionuclide and the at least one other
therapeutic agent in the cytotoxic dgents of the invention are synergistic with respect
to their side effects. That is to say that the side-effects caused by the cytotoxic agent
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generated from radioactive decay if at least 10% of such daughter nuclei resulting
30 from that radioactive decay are retained within the solution entrapped by the
liposome. Preferably at least 25% of the daughter nuclei are retained and more
preferably at least 30% are retained within this encapsulated solution. This is a
considerable advantage over other forms of alpha-radionuclide administration where
effectively 100% of the daughter nuclei will be lost due to the nuclear recoil on
35 decay. Where the cytotoxic agents of the present invention are formulated for non -

systemic (especially local or regional) use, the liposomes may be larger and will
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irradiation an resu
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having a thermotropic transition temperature of around 10- 50°C, preferably 18-45°C
and more preferably 20-40°C. Where a mixture of lipids is utilised, not all
components need have transition temperatures in these ranges but it is preferable
that at least one lipid component should have such a transition temperature and more

preferable that, as a whole, the mixture should have a transition temperature in this
range.

In a preferred embodiment, the cytotoxic agents of the present invention are thus
stable to the loss of their contents (especially the loss of the alpha radionuclide

and/or the at least one other therapeutic agent) during storage for at least 3 day,
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a vesicle structure conpri sing
The solvent region enclosed by the liposomes of the present invention will generally
be an aqueous solution having dissolved or suspended therein at least one alpha-
emitting radionuclide as described herein and at least one other therapeutic agent.
The solvent region may additionally comprise other pharmaceutically tolerable
components, especially including chelating and/or complexing agent and/or

ionophores, pH modifiers, tonicity modifiers, targeting agents and such like.

Liposomes without targeting groups tend to be passively incorporated in solid
tumours due to tumour-associated vascular fenestration. This allows for "passive
targeting of the dual/multiply active cytotdxic agents of the present invenfion where
the disease to be treated includes a solid tumour. The mechanism responsible for
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pol Vppapihan @ar@éting nidibtie S dyhaRI &Rthgeously be moieties which bind to cell

surface or extracellular agents produced in unusually high concentration by target
cells. Such agents include hormone receptors such as testosterone receptors and/or

30 oestrogen receptors. By conjugating monoclonal antibodies or other molecules with
affinity for tumour cell associated recéptors to liposomes, they can acti"vely target
single cell or micrometastatic disease, as well as even more effectively localise to
solid tumours.

35 In one embodiment, the liposomes are not surface modified with folate conjugated
to a monoclonal antibody or FAB fragment thereof.
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not all need contain alpha radionuclide.

It is desirable that at least 80% by volume of the liposomes contain at least one

30 therapeutic agent other than an alpha-emitting radionuclide. This will preferably be
at least 90% and will most preferably be at least 95% (e.g. substantially 100%). It is
also desirable that at least 10% by volume of the liposomes contain both the
radionuclide and the other active agent. This proportion is preferably at least 20%,
more preferably at least 30% and most preferably at least 45%.

35
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CytOtOXIC ents o e I'nvention
the alpha—emlttmg radlolsotope but will typlcally be agents whlch are in themselves

capable of killing or limiting the growth of at least a portion of the target cells. In
particular, since both the alpha emitting radioisotope and the other therapeutic agent
are distributed with the liposomes, it is preferable that both are cytotoxic and highly
30 preferable that they are cytotoxic by means of different mechanisms. This allows
the greatest opportunity for gaining an advantage from combination therapy since
cells which are resistant to one mechanism may be susceptible to another and the
stress caused to the target cell by one agent may leave it weakened in respect of the
other agent. Suitable other therapeutic agents include radioisotopes emitting other
35 forms of radiation, such as beta particles, gamma rays, X-rays, conversion electrons,
Auger electrons or combinations therepf; chemotherapeutic agents such as folate
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The cytotoxic agents of the present invention preferably encapsulate a solution

30 comprising at least one complexing/cheiating agent. By providing a suitable
concentration of at least one appropriate complexing/chelating agent the liposomes
may retain the parent and daughter radionuclides to a greater extent and thus exert
more effective control over the in vivo distribution of the cytotoxic effect. The
solution within the liposomes may also contain other agents to reduce the chance of

35 nuclear recoil propelling the daughter nucleus out of the liposome or the radioactive
decay causing the radionuclide and/or any other therapeutic agent to escape through
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25  acid (DOTMP); '
1,4,7,10 tetraazacyclotridecane-1,4,7,10 N,N',N" N'"'-tetra(methylene) phosphonic
acid; |
1,4,7,10 tetraazacyclotetradecane-1,4,7,10 N,N',N" N""'-tetra(methylene) phosphonic
acid; .

30 diethylene triamine N)N'N" pentaacetic acid and isomeric deri\}atives thereof,
cryptate[2,2,2], cryptate[3,2 2] cryptate[2,2,1] and mono and d1-benzo derivatives
thereof,
bridged calix[4]arenes containing electron rich groups selected from hydroxyl,
carboxyl, ester, amide, and amine; -

35 1,10 diaza-4,7,13,16-tetraoxacyclooctadecane 1,10 N N' bis-acetic acid; and
1,10 diaza-4,7,13,16-tetraoxacyclooctadecane 1,10 N,N' bis-malonate.
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Since ionophores, as described herein, also serve to chelate the heavy atom ions
used in the present invention (as described herein below), the "chelators" as
described herein may, in one embodiment of the invention be ionophores. Where
this is the case, the ionophore and chelant components of the cytotoxic agents of the
invention may be the same compound and will be present at a level sufficient to be
effective in both roles.



1,4,7,10 tetraazacycl otetradecane- 1,4,7, 10
N,N,N,N"-tetra(nethyl ene) phosphonic acid,

waoe@bloyloene triamne N, N, N' pentaacetic aci d POTGB2005/004074
isomeric derivatives thereof; cryptate[?2, 2, 2],
cryptate[3,2,2], cryptate[2, 2, ]1}qand nono and di-benzo
derivatives thereof; bridged calix[4] arenes contai ni ng
el ectron rich groups sel ected from hydroxyl, carboxyl,
estef,

and
G oo 3PNy BB e chilant mprhepresent ingdgtign o any
bi s- ehelating effecichrovidet y the ionophore. In such an embodiment, the chelant

di azasédrefh t&fﬁe%ﬁle Cﬁﬁ(ﬁ%w&ﬁo‘bﬁfi}e g@ ﬁ‘é?nb.l 10 N, N

bi s- mal onat e ators ly be sel ected
to correspond to the conmon valances and oxi dation

sst at Eéirtl&frrtnbfb%lh&adé)‘tamﬁ{l@dctlf/@ eﬂf%liﬁzlyl ehesd cafPiexithe alpha emitting
appropriate, an er ra are
cos! PRI i A et kR T loRRe RS B b imvsRi e complexing
if t kg;ent may alad behphatharthérbpengc a@e&hlt osulebdribed Gerepr IASpﬁerﬁerred
Th, bl
mggblwfascﬂeﬁmﬁg ?AL%ht’ié %1 ﬁgtdgiorﬁ@%t stable In the

4+ oxl dation state cay, generates
223Ra which is an al kaline earth netal adopting a 2+

100Xi d@hd SotokidlaBents HCfe E?e@e?@ldv%n@érﬁﬂs@ﬁeﬁl'é%r? Q]gu‘ia{tgg solution
radi onuclide, ,I't is %&P .t retaln as

pr opBFERIEHEA 1938% et itaflgrioggy ?Seqllowst&%%éo%e alpha-
pOS Sémitting Bdiohadide abnop@&e (mslieal@‘la}he) heméfme bllﬁﬁéﬁbﬁthfé liposome and
EP:L%H ?eg\ﬁe?%{i'elﬁ gapture qg @saqe%a,l;[r ﬁ%rael tglratd%oq%{i% glthlgéhe liposome.
wel | Suitablgponephares ynabursl aay molerulet capatde dfranspereing i heaviyheetal ion
151 ONSy ks ‘atnlf@ﬁbr%lla?@ls Soﬁle 18&&)@1@&%5&&% f}ﬂ&%‘ 18#0phore A 23187)

chel ants may cour se
pr ev?faaewuré%h %‘i‘qj‘@ﬁiébe F%S’Fi in the forn afta laygs!yi eyrhaghly purified extract

Evi de?fdtdtb’ers vdheedoinh@l d?ﬁihfetlézﬂllfye SOhthft 1b§(5§h@9@3 ﬂr&‘eﬁéﬁfyﬁnclude two
shor

cor 1R S Ghed dmife gioupSros Fadaor i Tovial iBnBadierei
t he (esneoiatixitwo peramtide gioup ey draphebit kabstitueus t6 prm'ide%afﬁment lipid

20 PSSR, MSLEIEBREEMES Rt 90 COTRLEIDP, B

SU|ﬁ@bﬂéu@%ﬁ chelating to one or nore common ion of
each radlonucllde in the decay chai n beglnnlng Mﬁth

@ ha gnittin r.adi nuc |g gé% endlgg
| astCAlf BREng RagrIigm PRI TIchEs Bt UF S B NONGY rtétfabutyl -3,6-
i Sot(bqvelocmnecb[alubﬁdldemldkl ALINGN- ey cloibx 13 -apwritaidiamide; N,N-
ho Y I e
25
oSl 30 R U DA, RO Ry AR Gt -
any uga@le@lp@lc}eawlﬂ oqarngmflenet-blsﬁ\l deptyeds-ntetgmalonamide], and
others well known in the art may be particularly suitable for metal ions having a
stable 2+ oxidation state, especially Ra** such as **Ra and/or **Ra. Similarly,
known Pb ionophores such as N,N-dioctadecyl-N' N'-dipropyl-3,6-
30 dioxaoctanediamide may be particularly suitable for heavy metal ions in the 4+
oxidation state such as Th**(e.g. "Th). '

The cytotoxic agents of the present invention are highly suited for specific cell
killing and thus are effective for use in the treatment of hyperplastic and/or
35 neoplastic diseases and for the manufacture of medicaments for such treatment. The
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A further embodiment of the invention relates to methods for the treatment of

locally disseminated cancers, such as for instance liver tumours, or peritoneally or
30 intracranially confined diseases. This treatment may especially Apreferably be

applied through loco-regional injections or infusions, to a subject in need of such

treatment, of a therapeutically effective amount of a cytotoxic agent or composition

according to the invention. |

35 Still another embodiment of the invention is a method for treatment of locally

disseminated cancers such as liver tumours, through administration of a
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mTunoigD ulati on Preferre | Seases tor suc
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pat Io@di\ir)to hélp REthate any remaining diseased cells which were not killed by other
methods or were not removed by surgery. In particular, where a solid tumour is
resected from a body cavity, the site of attachment of the tumour and/or the
surface(s) of the cavity may be treated in order to reduce the risk of diseased cells
remaining. This would be a local treatment embodiment, where the cytotoxic agent
was formulated as a liquid, gel, cream, ointment, paint, spray or similar for direct
application during the surgical procedure. A gel, cream, ointment or paint,
especially a gel is highly preferred in this embodiment. Alternatively (or in
addition), the cytotoxic agents may be administered to the cavity after surgery, for
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i nfusion, or other system c adntni st , €
subjs¥Engs Hrangemeror ueedlelesayriegs, or direcaapplication of a local

t herfappubiieiakhoh Sbaptayite piRHpet©f a pharmaceutica
preparation conprising a cytotoxic agent according to

the invention A further enbodi nent of the invention
r el dhegpreferred embduim efitarf thierieadntdntthetytbtokicagents t&cbed herein
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cyto C

a) Administration of liposomes comprising at least one imaging or image
enhancing agent whereby to assess the liposome distribution and potential tumour
targeting;

b) Pre-treatment with at least one dose of non-radioactive liposomes whereby to
reduce accumulation in the liver/ reticuloendothelial system (RES).

) At least one administration of a cytotoxic agent of the present invention.
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retained there for a sufficient period to obtain a
therapeutic effect on the cavitys surfaces. Such
cavities include the cranial cavity, peritoneal cavity
and cavities created by pericardial effusion and
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The present invention provides a method for the synthesis of liposomes enclosing a
solution comprising at least one alpha emitting radionuclide and at least one other
therapeutic agent. This method comprises contacting liposomes enclosing a solution
comprising at least one therapeutic agent other than an alpha emitting radionuclide
with a solution comprising at least one ionophore and at least one alpha emitting
radionuclide. Preferably, the method of the invention is a method for the formation
of a cytotoxic agent of the invention as described herein. The liposomes are
preferably as described herein above and will preferably contain at least one
chelating agent in addition to the at least one other therapeutic agent.
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Pr el mRdh SOt Pefint IEnddnRRACITRRidRRIIY ESiRprIRE the step of forming
liposomes containing said at least one therapeutic agent other than an alpha—ernitting
radioisotope prior to contact with the loading solution. Such methods are well
known in the art and may be used to provide any desired combination of active
agents and/or chelants and/or other agents as indicated herein. Alternatively,
liposomes containing certain therapeutic agents are commercially available in
pharmaceutical purity and may be used as the starting material in this respect.

During or after the formation of the liposomes and/or after their contact with the
loading solution, the liposomes may be surface functionalised and/or surface
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30
said at least one alpha emitting radionuclide;
an ionophore, preferably in the form of a solution.
35 Optionally, the kits of the present invention also comprise other phaﬁnaceutically

acceptable carriers or excipients and/or means for the administration of the cytotoxic
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that all formation and fuctionalisation steps for the
| i pdo@mtdehe carried out prior to their loading with
al pha-emtting radionuclide. In this way, the

MATERIALS AND METHODS

Preparation of radionuclide

Radium-223 was produced from **’Ac (t1/2 =21 y) and 227Th (t1/2=18.7d)
according to the previously presented method of Henriksen (Henriksen ef al.
Radiochim Acta 89, 661-666 (2001)). Briefly, **Ra was separated from the
actinides **’ Ac and **'Th by the use of Ac-resin followed by cation exchange
chromatography and filtration through a sterile filter (Millex GV 0.22 mm, Millipore
Carrigtwohill Co, Irland).
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25 with a metal/rubber cap.

The vial was stored for at least three hours to reach eQuilibrium between “Ra and
the daughter nuclides before quantification of radioactivity was performed using a
Capintec dose calibrator, which was calibrated for the 3R a series in equilibrium
with daughter nuclides.
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1.2 Loading yield
The amount of *’Ra loaded into the Caelyx® liposomes was in the order of 51 to 67
% for three individual experiments.- A control experiment using ***Ra and liposomes
35 under identical conditions, except for the absence of ionophore, showed less than

1% of the *’Ra in the liposome fraction eluted from the Sephadex G-25 column.
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. 223
liposomes causing release of ““Ra.

There was a distinct difference between the distribution over time for the two **Ra
forms. This difference was particularly high in the blood, partly because of the slow
clearance of the liposomes from blood and partly due to the rapid clearance of free
2BRa . For most soft tissues, the retention of the liposomal form was significantly
elevated.

The tumor uptake of the liposomal form was initially modest due to the low
vascularization in this tumor model, but incrased with time. The retention in tumor

was higher than in most of the other soft tissues (Table 3 and Figure 1).

Conclusion: **Ra administered as a liposomal combination therapy with
doxorubicin had a relevant biodistribution in nude mice.

Table 3
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For Examples 3 and 4, Normal Balb/C mice of both sexes (around 12 weeks and

weighing 18-25g) were used, as were loaded liposomes produced in accordance with

Example 1. The research protocol was in accordance with the European Convention
for the Protection of Vertebrate Animals used for Experimental and other Scientific
Purposes (ETS 123) issued by the Council of Europe and approved by The
Norwegian Animal Research Authority. The mice were housed under standard
condition and had access to food and water ad libitum.

Optimisation of pretreatment
Before the injection of liposomal **Ra, the mice were pre-treated with doxorubicin

liposomes (Caelyx®) to reduce the reticulo-endothelial-system (RES) uptake of the
product. An optimisation study was conducted ahead of the main blood clearance
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Example 4 Further biodistribution study with Pretreatment

25 Subsequently to Example 3, a more extensive biodistribution study was performed
using the pre-treatment/treatment interval of four days, facilitating the highest
blood/liver ratio of the liposomal **Ra.

In the main study, the mice were divided into four different groups. Each group

30 consisted of 6-7 animals of both sexes. Six mice in each group received an i.v. pre-
treatment with doxorubicin liposomes (8.1mg/kg) four days before the main
treatment with 375kBq/kg %%
mouse in each of groups two, three and four, were left untreated and were used to

Ra and doxorubicin liposomes 0.9mg/kg iv. One

measure possible reuptake of the product from faeces or the bedding.
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Stomach (St) 1.90 £ 0.29 2.50 £ 0.52 0.88+0.24 0.32+0.12
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Skin 0.69 + 0.55 1.96 £ 1.14 ND ND
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*Mean + SD, n = 5-6 animals

*ND

= not determined (because of low activity counts vs background counts)




In the main study, the mce were divided into four
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The uptake into the skeleton, as reflected by the
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probabl y because of cat abolismo i posone
C aughaﬁ 4 hours while the blood half-1i e of simple cationic Ra was much less than 1
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Example 5 further study of tumour targeting

30
Further study of pegylated dual-loaded liposomes to target solid tumors by
exploiting the capillary leakage properties of tumor neovasculature. The goal of the
study was to investigate distribution and tumor targeting properties of the alpha-
particle emitter “’Ra, encapsulated in doxorubicin -containing-liposomes

35 (Caelyx®/Doxil®).
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h (BalbC mce) and in the dog ti/2 was ~ 39 h . In
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uptake. In the dog the uptake in both |iver and spl een
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generally a higher retention of activity in the tunor

vs. soft tissue. In the dog the 24 h uptake was
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than in normal tissue. Liposonmal 223Ra conbi nation
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20 oper@bl y A tytlsﬁﬁhot efit z@rcihliiﬁé(ﬁfn,anf?rd)f bl%ﬁﬁ‘ﬁ?to%tﬁer@ﬁ@éﬁrother
actiL ve
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25 interfering DNAs and/or RNAs, active or inactivated viruses, optionally
functionalised monoclonal antibodies, constructs or fragments thereof, and boron for
enhancing boron capture therapy.

7 A cytotoxic agent as claimed in any of claims 1 to 6 wherein the alpha

30 emitting radionuclide and/or the or each other therapeutic agent‘ 1s present at below
the minimum dose normally required for therapeutic, prophylactic and/or palliative
effectiveness when used as a single therapy.

8) A cytotoxic agent as claimed in any of claims 1 to 7 wherein the alpha
35 emitting radionuclide and at least of the other therapeutic agent(s) present are
synergistic in respect of their dosages and/or side effects.
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1t o Y01 E¥CiFi8BE et hod as cl amed in clai m 15 wherein

said adm nistration is by .

14) A cytotoxic agent as claimed in any of claims 1 to 9 for use in therapy.

25 15) A method for the treatment of a hyperplastic or neoplastic disease, said
method comprising administering to a mammalian, subject a cytotoxic agent as
claimed in any of claims 1to 0.

16)  The method as clamed in claim 15 wherein said administration is by
30 systemic or intratumoral injection or infusion.

17)  The method as claimed in claim 15, wherein said administration is by direct
application to at least a part of a body cavity following resection of at least a part of
a solid tumour.

35
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|onophore e cont act
excipients and/or means for the administration of the cytotoxic agent and/or

instructions for the formation of cytotoxic agents of the present invention.

21) A kit as claimed in claim 20, said kit comprising;

25
liposomes preferably encapsulating a solution comprising at least one
therapeutic agent other than an alpha emitting radionuclide and preferably at
least one chelating agent, said liposomes preferably being in the form of an
aqueous suspension,

30
an ionophore, preferably in the form of a solution; and

optionally and preferably instructions for loading said liposomes whereby to
generate a cytotoxic agent of any of claims 1 to 9, said instructions most

35 preferably indicating that the ionophore should be contacted with a fresh
sample of alpha radionuclide whereby to form a solution of said ionophore



sanpl e of al pha radi onuclide whereby to forma
sol ution of said ionophoreand said al pha radi onucli de
w@anaedi3oed t aneously or subsequently the thus gpOEGBR®E/004074

solution contacted with said |iposones.
- 37 -

and said alpha radionuclide and simultaneously or subsequently the thus
generated solution contacted with said liposomes.



