POLYMER- BASED ANTI - CANCER AGENTS TECHNI CAL FI ELD The
present invention generally relates to cancer
wonrestzews, and in particular to the use of PCT/SE2007/000392
pol yner - based anti-cancer agents in such cancer
treatment. BACKGROUND Cancer is a class of diseases
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active agents for the preparation of a nedicinal
by medasiesis.or treating colon and/ or rectum cancers. An
exanpl e of such a laxative is PLURONIC(r) F68
avai | abl e from BASF Cor porati on. These conmpounds have
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axative, non-1é&rmen tic an
and surgery, have improved tremendously the last decades, they are far from

perfect in terms of outcome for different cancer types. In addition, several of
the known cancer treatments are marred by disadvantages in high treatment
costs, side effects and patient suffering and relative inefficiency. For these
reasons, extensive research is conducted to find alternative or

complementary forms of cancer treatment.

Document [1] discloses the use of non-fermented osmotic laxative as active
agents for the preparation of a medicinal product for treating colon and/or
rectum cancers. An example of such a laxative is PLURONIC® F68 available
from BASF Corporation. These compounds have laxative and gelling
properties. The compounds attract and retain water inside the colon due to
their physical-chemical properties, and are able to increase fecal excretion
without fibers. It is believed that the laxative, non-fermented, osmotic and
water-retaining properties of the compounds have a protective effect in

relation to the two specific cancer types, colon and rectum cancer.



wat er -retai ni ng properties of the conmpounds have a
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These and other objects are met by the invention as defined by the

accompanying patent claims.

Briefly, the present invention involves usage of the unexpected anti-cancer
effect of amphiphilic block copolymers. These copolymers are effective
chemotherapeutic agents against a diversity of cancer types and have a

proliferation rate reducing effect in the cancer cells.

The amphiphilic block copolymers of the present invention preferably
comprise one hydrophobic polymer chain connected to at least two
hydrophilic side chains. The hydrophobic polymer chain is preferably a
central chain having a first end connected to at least one, preferably one or
two, hydrophilic side chain and having a second end connected to at least

one, preferably one or two, hydrophilic side chain.
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together with further objects and advantages thereof,
may best be understood by meking reference to the

The]c ?rlnlfe%vgo?g Igfv%céﬁpﬁﬁigﬁgt@l%ﬁgcovered that these copolymers have anti-
cancer effect in terms of reducing or inhibiting the cell proliferation or
growth rate of cancer cells and the reducing the DNA synthesis of cancer
cells. This surprising effect may at least partly be due to the effect of the
copolymers in binding to cell membranes and blocking the binding of

different growth factors to their respective receptors on the membrane.

The pharmaceutical composition of the invention preferably comprises a
single amphiphilic block copolymer of the invention or a mixture of at least

two such copolymers as the sole chemotherapeutic agents.



together wth the acconpanyi ng draw ngs, in which:
Fig. 1 is a diagramillustrating the effects of
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PLURONI C(r) P105; Fig. 11 is a diagramillustrating
survi val index of W937/gtb cancer cells exposed to
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Fig. 6 is a diagram illustrating relative cell growth inhibiting effect of different
amphiphilic block copolymers on FCS-stimulated human vascular smooth

muscle cells;

Fig. 7 is a diagram illustrating the correlation between growth rate inhibition
of PLURONIC® F127 on stimulated rat aortic muscle cells and the effect of
PLURONIC® F127 in blocking fibroblast growth factor binding to receptors on

the smooth muscle cells;

Fig. 8 is a diagram the effect of PLURONIC® F127 in blocking platelet derived

growth factor binding to receptors on rat aortic smooth muscle cells;
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growth and proliferation rate of cancer cells

The active anti-cancer compounds of the present invention are amphiphilic
block copolymers of hydrophobic and hydrophilic monomers. The block
copolymers therefore comprise at least one water-soluble (hydrophilic) part
and at least one less water-soluble or even water-insoluble (hydrophobic)
part. In presently preferred block copolymers, a central hydrophobic chain is
surrounded by at least two hydrophilic side chains. More preferably, the
central hydrophobic chain has a first chain end connected to at least one,
preferably one or two, hydrophilic side chains and has a second chain end
connected to at least one, preferably one or two, hydrophilic side chains.
Formula (II) and (III) below schematically illustrate such preferred

amphiphilic block copolymers:



BASF Corporation. Briefly, PLURONIC(r) is a copol yner
of ethylene oxide (EO and propyl ene oxide (PO having
woheo7geswesal structure (111) : (EO n-( PO m ( EOPOTAE2007/000392
or the nore detailed structare (1) :
HO ( CH2CH2O) n- (CH2CHCH3O) n - (CH2CH2O)P-H (1) In a
preferred enbodi nent n=p. Tab¥V& | bel o)l i sts several
PLURONI C(r) polymers avail able from BASF and that can
be used according to the present invention. Table I
PLURONI C(r) copol ymers Naxg Average nol ecul ar
Viscosity (cps) Solubility i\rw“éo Mel t IHfi nt wei ght
(g/mol) at 25 C (9% (00 X831 1400 17(5 >10 - L35 1
900 375 * >10 - L43 1 850 310 * >10 - L44 2 200 440 *
>10 - L61 2 000 325 * insoluble - L62 2 500 450 * >10

- Le4 9 850 * =10.- L81 2 750 475 *..i e .r. . ,
whegs 3 Bsorgtd %120 (7 G adsepertibitigrhilig side chain
and Y98presénes a Hy‘@iggisﬂ@aic dGhrdl d0Rinl88 4 preflred B8plémentation

200 280 ** >10 - 4 600 310 ** >10 - P103 4 950 285
X=%x angdoX1=Xa, Z1=Z and more preferably Xi=Xo=7Z1=Z2.

In a preferred embodiment, the amphiphilic block copolymers of the present
inventions are block copolymers of ethylene oxide and propylene oxide.
Several different such copolymer are available today from different
manufactures, including the polymers PLURONIC® and TETRONIC® from
BASF Corporation.

Briefly, PLURONIC® is a copolymer of ethylene oxide (EO) and propylene
oxide (PO) having the general structure (III):

(EO)u-(PO)m-(EO)p (V)
or the more detailed structure (I):
HO-(CH2CH20)n-(CH2CHCH30)m-(CH2CH20)p-H (I)
In a preferred embodiment n=p.

Table I below lists several PLURONIC® polymers available from BASF and

that can be used according to the present invention.



P104 5 900 390 ** >10 - P105 6 500 750 * >10 - P123 5
750 350 ** >10 - F38 4 700 260 *** >10 4 8 F68 8 400 1
wWOQWT7iTe346810 52 F77 6 600 480 *** >10 4 8 F87 PCTBA2000000392
x*% >10 49 F88 11 400 2 3007*** >10 54 F98 1 300 2 700
x** >10 58 F108 14 600 2 800 *** >10 57 F127 12 600 3
100 *** >10 56 \lalblesl + PILURODECPaopolamerg 5 C
. ; Pe :

*

Nah® oakbrageamaecilarCAs Viscdsitwepsh t oolabilitytimeH20 Melt point
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nane d@ﬁ%ﬁi@s(g?ﬁ%‘ﬂghysi cal formof the &go%%ce(% 25 C, (°C)
fleTe "L egpesSents i qui d;,5~P representsjpaste and -
" represents solid form The first digit or the two
L3%rst digitt90Dn a three-di 75 product name> kAl tiplied -
by 300 ing“inggbes the approxj.mate nol ecul ar_yei ght of
L4%e hydr o central pol opyl ene oxi de chain. The
radast digityoppen multiplieddggy 10, indicatesothe -
approxi mate et hyl ene oxi de content (in % of the
L@bl ymer . BhD80et hyl ene oxi &Xontent canmselablecul ated -

Lé\%om equa#’ §§8( 1): AA[n +p4)d.305 O = (1) 44(g9ypp ) + 58m

ere m p are defined as in structure (1) . If
Lésne hydroghobioc or |ipid s@3gil e part (PO>16 reduced -
too nuch, i.e. mis a X
L81 2 750 475" insoluble -
Lo2 3 650 700" >1 -
L101 3 800 800" insoluble -
L121 4 400 1 200* insoluble -
P65 3400 180" TSI T .
P84 4 200 280™ >10 -
P85 4 600 310™ >10 -
P103 4 950 285" >10 -
P104 5900 390™ >10 -
P105 6 500 750" >10 -
P123 5750 350™ >10 -
TF38 F700 TTTTTTTTREeR T T 0T a8
F68 8 400 1 000™ >10 52
F77 6 600 480™ >10 48
F87 7 700 700™ >10 49
F88 11400 2 300™ >10 54
F98 1 300 2 700™ >10 58
F108 14 600 2 800™ >10 57
F127 12 600 3 100™ >10 56

* Viscosity [Brookfield] at 25 °C
* Viscosity [Brookfield] at 60 °C
“* Viscosity [Brookfield] at 77 °C



smal | integer nunber, the growth inhibitory effect is
mar kedly reduced. As a consequence, preferred
wOLURARB4@EEr ) copol yners of the present inventi BATAEZ007/000392
therefore those that have ashydrophobic part that is
at | east about 2 000 g/nol, i.e. those PLURON C(r)
As pel kmewms dh Thel art], tHeatalphubetichhrdesighafion ppbdhet PLURONIC®
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I

theppppyexineatsxedwlenmoxide conserbliay Vahet! the pebangs: This ethylene

.50l ubl s ' le. chyybl ock copol yners
‘”“ﬁgiggénggéﬁﬁgg %ﬁﬁgéyﬁ?gg##%qggdﬁ%% ter based
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and p in structure (1) are tpo I ow, such as L31, L42,
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Experi ments have been conducted_in which one of the

If thedryranhebisi arelipithpalidle RambBRINSGEAcesping Bichsl.e. m is a
sm:a}gl:ﬁgl\égger hﬂgﬁfééﬁ tglrecglv%gz%t}* g‘ggi{bﬁ‘%sr?' it igfrﬁﬁ‘fﬁeaﬁf reduced. As a

y re a consequence,
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product name or where the first digit in the product name is larger than six.

In addition, PLURONIC® copolymers having a large hydrophilic content, i.e.
an approximate ethylene oxide content of about 80 % or more, have also
been shown to have the least effective anti-cancer effect of the tested
copolymers. These copolymers have an 8 as the last digit of the product

name in Table I.

If the ethylene oxide content of the block copolymer is too low in relation to
the propylene oxide content, the copolymer is less water soluble or even
water insoluble. Such block copolymers may be less useful clinically as non-

water based solvent then has to be used.



O her related copolyners that can be used according to

the invention are TETRONIC(r) polynmers al so avail abl e
wobnramwiBMNGs Cor porati on. These copol yners can beCT/SE2007/000392

represented by the followng structure (V): Table 11

bel ow | ists sone properties of available TETRONI C(r)
Fupbeymers, Tabbth Ith, n BERENIICEtiucopel (ers thanew, such as L31,
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cogbrPmer>lthe g@%ﬁeﬁogeé&%’ési eRlUbic? -bdt8l hf@20h80%and non
i nsoluble - 904 6 700 320** >10 - 908 25 000 325*** :

cancegogs qaldy A5 @ogonsgquence>igwsr iphadunagestigal @oorentrations

i I - 2.700*** >10 54 * Viscosity
muFE?o%OIE%cgf%r] é‘é&zf']so%(?%?’%’?rﬁﬁ scosity [Brookfield] at 60
C *** Viscosity [Brookfield] at 77 C O these

TETRONI C(r) copolynmers, TETRONIC(r) 1307 is a, -
Cugrgntbhpryicprest sxpaplanpi P RQNIGh sppabmers reludg F827, P84,
i ' T I h
PIgHePBSSRRY WM Cing iep AR eI e
soluble and relatively non-toxic to non-proliferating
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am iSRRI COpobiHER: wob afen reTat Batennioleehmyivas ag lpast two
hyd®IpeLi8Y | (BBRethylene oxide) chains connected to a hydrophobic
(polypropylene oxide) chain.

Other related copolymers that can be used according to the invention are
TETRONIC® polymers also available from BASF Corporation. These

copolymers can be represented by the following structure (V):

CHy CH, (V)
H— (OCHZCHZ)y,,— (OHCH,C)_,, (CH,CHO)y— (CHCHL0)y —H
N CH,-CH,——N
H — (OCH,GHp) y = (OH?Hzc)X"' (CHRCHO)x'—(CH,CH,0)y' —H
CHs CH,

Table II below lists some properties of available TETRONIC® polymers.



oxi de chain and nultiple polyethyl ene oxide side
chai ns. BASF Corporation also has other rel ated
wanpitiipkiési ¢ bl ock copol yners that are rel at edPCO/SER®7/000392
PLURONI C(r) and TETRONI C(r)tocopol ymers. PLURONIC(r) R
is a copolynmer in which the ethyl ene oxide and the
propyl ene oxi de Frivle Ihe THHERGM O capdymersonpared to
JoicpSH2 CroiB ility-inGH20H2 Ylelt point
) g- ( - (VI) Table IIl lists _avalbabbg such
copoIC;%er Gl TN PLURONI C(r) R@%p%yﬁe(l@ Name (°C)
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Of these TETRONIC® copolymers, TETRONIC® 1307 is a currently preferred
amphiphilic copolymer according to the present invention. The 1307
copolymer has efficient anti-cancer effect, while being water soluble and

relatively non-toxic to non-proliferating cells.

Also other amphipathic (amphiphilic) block copolymers can be used
according to the invention. For example, a copolymer having a central
polystyrene chain connected to respective side chains of polyethylene oxide
has growth inhibitory effect. Thus, the present invention also encompassed
other amphiphilic block copolymer besides those comprising a polyethylene

oxide chain and multiple polyethylene oxide side chains.

BASF Corporation also has other related amphiphilic block copolymers that
are related to the PLURONIC® and TETRONIC® copolymers. PLURONIC® R is
a copolymer in which the ethylene oxide and the propylene oxide have be
changed places as compared to PLURONIC®, In other words, the polymer has

the following general structure:
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Table IV - TETRONIC® R copolymers

Name Average molecular Viscosity (cps) Solubility in H2O Melt point

weight (g/mol) at 25 °C (%) (°C)
150R1 8 000 1 840~ insoluble -
90R4 6 900 3 870" >10 -

W

* Viscosity [Brookfield] at 25 °C

It is to be noted that when molecular weight of the copolymers is stated in
this document, there is meant the average theoretical molecular weight. As is
well known to the person skilled in the art, in a given batch of a particular
copolymer not all polymer molecules will have identical polymer length and
molecular weight. Thus, a given molecular weight is an average value and
there is a distribution around this average value. The same discussion of

distribution around an average value applies to the hydrophilicity of the
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cancer cells to eliminate the cancer.

The copolymers of the present invention may also have affect in preventing
or at least reducing the rate at which mutation arises in the cancer cells.
This finding is extremely important since it reduces the risk of forming
cancer cells that, due to mutations, are more prone to avoid or combat the

inherent cancer defense mechanisms of a subject.

In accordance with the invention, the amphiphilic block copolymers can be
provided as pharmaceutically acceptable formulations using formulation
methods known to those of ordinary skill in the art. These formulations can
be administered by standard routes. In general, the copolymer may be
administered intravenously, intraperitoneally, subcutaneously, buccally,

rectally, dermally, nasally, orally, tracheally, bronchially, topically, by any
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bringing into associate the active ingredient with preferably liquid carriers or

sometimes finely divided solid carriers or both, and then, if necessary,

shaping the product.

Formulations suitable for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats and solutes which render the formulation isotonic with
the blood of the intended recipient, and aqueous and non-aqueous sterile
suspensions which may include suspending agents and thickening agents.
The formulations may be presented in unit-dose or multi-dose containers,

for example, sealed ampoules and vials, and may be stored in a freeze-dried
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ingredient such carriers as are known in the art to be appropriate.

Examples of unit dosage formulations are those containing a daily dose or
unit, daily sub-dose, as herein above recited, or an appropriate fraction

thereof, of the administered ingredient.

The maximum allowable dosage that can be used according to the present
invention depends, among others, on the toxicity of the particular
amphiphilic block copolymer, its anti-cancer effect, i.e. growth rate inhibitory

effect, and the administration route. The maximum allowable concentration
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up to 30 % w/w, such as up to 25, 20, 25 or 10 % w/w, or up to 7.5 % w/w,

preferably 0.001 to 5 w/w %, more preferably at least 0.01 % w/w, such as

at least 0.1 w/w % can be suitable concentrations.

Suitable concentrations can be those that give a mean blood concentration
below 5 % w/w, probably less than 2.5 % w/w and especially less than 1 %
w/w. A preferred concentration range is between 0.0001 % w/w and 1 %

w/w polymer, such as more than 0.01 % w/w, or more than 0.1 % w/w.

The present invention can be used in connection with animal subjects,

preferably mammal subjects and more preferably human subjects.
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acute myelocytic leukemia (myeloblastic, promyelocytic, myelomonocytic,

monocytic and erytholeukemia), chronic leukemias (chronic myelocytic
leukemia, chronic granulocytic leukemia and chronic lymphocytic leukemia),
polycythemia vera, lymphoma (Hodgkin’s disease and non-Hodgkin’s
disease), multiple myeloma, Waldenstrom’s macroglobulinemia and heavy

chain disease.

The pharmaceutical composition of the present invention can include one of
the amphiphilic block copolymers of the invention. In an alternative
embodiment, the composition comprises a mixture of at least two

amphiphilic block copolymers of the invention.

Furthermore, the present invention can be used as a complement to other
traditional cancer treatment techniques, e.g. irradiation, chemotherapy,

hormone treatment, etc., to combat cancer in a patient.
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etoposide, etoposide phosphate, teniposide.

A possible theory for the growth inhibiting effect of the amphiphilic
copolymers of the invention follows herein. The present invention is however
not bound at all to this theory. The copolymers are preferably water soluble
so that they, upon administration or in vitro, can reach and interact with the
cancer cells. The hydrophobic part of the copolymers may then penetrate
into the cell membrane and bind thereto. The hydrophilic parts prevent to
copolymer from fully entering into the membrane. This means that the
copolymers will typically be anchored in the cell surface. Once fixed in the
membrane, the copolymers may exert their cell growth inhibiting action in

different ways.



receptors and thereby inactivating themor at |east
partly bl ock them and thereby preventing growh
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i nvention w thout_ any of the {)ri or art ) )
SomKenbtther apepiinhilicahiacks canalsneTy deihiey RePFeRt jipgengion have

or A0 0 e PSR Sy HBlaGI0Babl, e cxampte, i
is known [18] that a combination of a selected PLURONIC® polymer and
polyethylene oxide can be used to decrease the toxicity of an anti-neoplastic
agent and for increasing the anti-cancer activity by i) increasing the stability
of the agent in the blood stream, ii) making the agent more soluble or iii)
improving the transport of the agent across cell membranes. It is also known
[19] that PLURONIC® block copolymers affects several distinct drug
resistance mechanisms including inhibition of drug efflux transporters,
abolishing drug sequestration in acidic vesicles and inhibiting the
gluthion/glutathione S-transferase detoxification system. All these
mechanisms of drug resistance are energy-dependent and therefore ATP
depletion induced by PLURONIC® block copolymers in multidrug-resistant
cancer cells is considered as the reason for the chemosensitization

experienced through the combined administration of anthracycline
antibiotics and PLURONIC® copolymers.
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method involves administering a pharmaceutical composition according the
first aspect of the invention to a subject, where this subject is an animal
subject, preferably a mammalian subject and more preferably a human

subject.

A second aspect of the invention relates to a pharmaceutical composition
comprising an amphiphilic block copolymer of the present invention as
chemotherapeutic agent for treating or preventing cancer with the proviso
that the amphiphilic block copolymer is not PLURONIC® F68 (average
molecular weight 8 400 g/mol, average ethylene oxide content of 81.8+1.9 %,
a melt point of 52 °C and an average Brookfield viscosity of 1 000 cps at 77
°C and average chemical structure of HO-(CH2CH20)s0-(CH(CH3)CH20)27-



manmal i an subj ect and nore preferably a human subject.
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A fourth aspect of the invention relates to a pharmaceutical composition

comprising an amphiphilic block copolymer represented by formula (IV):

HO-(CH2CH20)a-(CH(CH3)CH20)m-(CH2CH20)p-H (Iv)

where m, n and p are each integer numbers, preferably multiple integers
numbers for treating or preventing cancer in a subject, preferably
mammalian subject and more preferably a human subject, with the proviso
that the cancer is not colon cancer or rectal cancer. An embodiment teaches
the use of an amphiphilic block copolymer represented by formula (IV) as a
chemotherapeutic agent in the manufacture of a medicament for treating or

preventing cancer in a subject with the proviso that said cancer is not colon
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arifant of a PLURONI C(r) polymer but with the central
propyl ene oxi de chai n exchanged for a correspondi ng

iE(ﬂ)yst yrene chain. That bl ock copol yner was ordered
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breast cancer cell lines cultured in vitro. The growth
rate was neasured with incorporation of 3Hthym dine.
An aggressively grow ng WP]S er cell line,

MCF-7, and a nore slowy grown reast cancer cell

In thaexpsiiBBnds diEeeeexahpRIbhiBE Bidok c%%%g}m@é &% used. The
[ls were seeded in 24-well” mcrotiter plates 1 n 1.8
PLURONM (aBene TETRONIGRopoymensst maree) obtaingde from BASF
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fter qverni ght incubation, the nediumwas renbved by
exchangeinien & SHHCERPREIRE @olystyeeneabeaiur Thapdloas capdlymer was
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schdirfeftier estiructure: (EO)x-(St)y-(EO)x, where the x~70 and y~27, Mn:
PEO(3100)-PSt(2800)-PEO(3100) and Mw/Ma=1.11.

Growth rate inhibition of breast cancer cells

The effect of PLURONIC® F127 was tested on cell growth of human breast
cancer cell lines cultured in vitro. The growth rate was measured with
incorporation of 3H-thymidine. An aggressively growing breast cancer cell
line, MCF-7, and a more slowly growing breast cancer cell line, SK-BR-3,

were examined.

Briefly, about 3x10% cells were seeded in 24-well microtiter plates in 1.0 ml
RPMI (Roswell Park Memorial Institute) culture medium supplemented with
10 % FCS (Fetal Calf Serum), insulin (1 mg/100 ml) and 1 % antibiotic and
incubated (humidified air, 5 % CO,, 37 °C) over night. After overnight
incubation, the medium was removed by vacuum suction using sterilized

Pasteur pipettes and was exchanged by 1.0 ml RPMI with 0.1 % FCS per



concentrations (0.01, 0.1, 0.3, 1 and 2 % by wei ght)
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effect was al so pronounced in SKBR- 3 were the growh
was reduced by approximately 60 % Addition of a
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As @BAVBe USSS] iROthed PO N1TAhE £XPEURBRIC WS 875 Qkedly reduced
conducted in vitro on
growth of both breast cancer cell lines. The effect was most pronounced in

the rapidly growing cancer (MCF-7) were 1 % PLURONIC® F127 reduced cell
proliferation by approximately 80 %. The effect was also pronounced in SK-

BR-3 were the growth was reduced by approximately 60 %.

Addition of a growth stimulus FCS increased proliferation in SK-BR-3 but
not in MCF-7, probably because MCF-7 by itself proliferates at maximum
rate. In SK-BR-3 the effect of PLURONIC® F127 was increased in FCS-

stimulated cells compared to unstimulated cells.

PLURONIC® F127 was effective as an inhibitor of proliferation even at the

lowest concentration tested (0.01 % w/w).
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In a passage of the cells, the spent culture medium was pipetted off and
discarded. The cells were rinsed twice by addition of PBS (10 ml/75 cm?
flask) to the flasks, while being careful not to disturb the cell monolayer. The
monolayer is rinsed by gently rocking the flask back and forth. The PBS was
removed and discarded. Trypsin (3.5 ml/75 cm? flask) was added to the
flasks and the flasks were rocked gently to ensure that the entire monolayers

were covered with the trypsin solution.

The flasks were incubated about 3-5 minutes until the cells began to detach.
3.5 ml 10 % FCS was added per flask to “neutralize” the trypsin and the
solutions were pipetted up and down until the cells were dispersed into a

single cell suspension.
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stirgulgted 4182 %)wnzoqtm mypcler xedlsgnf 551871 2nd3ather 4 PLURONIC®
polymers were investigated. The results are presented in Table V below

normalized to the DNA synthesis (as determined using the above described
thymidine-based method) of control cells grown in medium supplemented
with 10 % FCS. The tested cells were grown in medium supplemented with
10 % FCS and a copolymer at a concentration of 10, 1 or 0.1 mg/ml. In
these tests the DNA synthesis of the control cells is set to 100 % and the
tested substances are expressed as percentage of the DNS synthesis of the

control cells.
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F127 was added to different wells (n=3) and incubated
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at 490 nm The results are illustrated in Fig. 4. It
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PLURONI C(r; F127 observed using the above-descri bed
In qpear $predrdsirg that the inhibition of DNA synthesis was due to reduced
cell numbers, i.e. proliferation rate inhibition, a colorimetric method was

used to measure cell numbers following PLURONIC® F127 treatment.

Vascular smooth muscle cells from rat aorta were obtained using the above-
described procedure. 5 000 rat aorta cells in 200 ul DMEM supplemented by
10 % FCS were seeded per well in a CellTiter 96™ AQueous plate (Promega).
The cells were allowed to incubate for about 1 day. The medium was pipetted
off and discarded and exchanged by 200 ul DMEM with 0.1 % FCS per well.

After 2 days, cell DMEM medium (negative control), DMEM medium with 10
% FCS (positive control), DMEM medium with 1 or 5 % PLURONIC® F127 or
DMEM medium with 10 % FCS and 1 or 5 % PLURONIC® F127 was added to
different wells (n=3) and incubated according to the protocol of the CellTiter

96™ Non-Radioactive Cell Proliferation/Cytoxicty Assay manufacturer.
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Conparative study of anphiphilic block copolynmers The

lgrowth rate inhibiting effect of other anphiphilic
Cell mpediatesbrytexicit¥si des PLURONI C(r) F127, incl uding

P ( F , 1 F98, P105,..F108. and., ...
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w w were tested per block copolynmer. The results of
the gromh rate inhibition are presented in Fig. 6,

TheBbFedi8cribed procedure using the CellTiter 96™ Non-Radioactive Cell
Proliferation/Cytotoxicity Assay from Promega was performed using different
concentrations of PLURONIC® F127, 1 % Triton X-100, 1 % PEG 10 000 and
1 % PLURONIC® P123. Fig. 5 illustrates the cytotoxic effect of different
PLURONIC® F127 concentrations expressed in percentage of the cytotoxicity
of Triton X-100. PLURONIC® F127 exhibit no cell toxicity even at the highest
tested concentration of 5 %. However, the other tested PLURONIC® polymer
P123 exhibited comparatively significant higher cytotoxicity.

Comparative study of amphiphilic block copolymers

The growth rate inhibiting effect of other amphiphilic block copolymers
besides PLURONIC® F127, including PLURONIC® F38, F68, F87, FO8, P105,
F108, and TETRONIC® T908, T1307 from BASF corporation and DORVAL 1
from Polymer Source Inc., were tested on stimulated (10 % FCS) human

vascular smooth muscle cells.
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The culture nediumwas then replaced with culture
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150
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blocking of the binding of different growth factors to respective receptors on

rat aorta smooth muscle cells.

Rat aorta cells prepared as previously described added in culture medium (+
10 % FCs) to wells of a 24-well microtiter plate at a concentration of about
5 000 cells per well. The plate was incubated over night to allow the cells to
form a layer of the well bottoms. The culture medium was then replaced with
culture medium supplemented with 0.1 % FCS and allowed to incubate for

two days.

The culture medium was then removed and the wells were washed twice with
PBS. 150 pl NaCl solution with different concentrations of PLURONIC® F127
(2, 1, 0.1, 0.01, 0.001 and 0.0001 % w/w) was added together with 1 pl 125]-
FGF2 (Radioactively labeled Fibroblast Growth Factor 2) or 1 ul 125I-PDGF
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inhibition of the amphiphilic block copolymers of the present invention.

Toxicity study in mouse
Experiments were conducted to investigate whether PLURONIC® P105

produces toxic reactions after intravenous administration in mice.

Ten NMRI albino mice, weighing about 25 g at arrival, were used for the
experiment. The animals were obtained from Scanbur BK, and were
conditioned for one week before start of the study. The animals were

provided with food and water ad libitum.

The active substance PLURONIC® P105 was provided in two bulk solutions of
10 and 50 % by weight, respectively, of the copolymer in NaCl (9 mg/]) for 10
% solution and in NaCl (9 mg/]) and PEG for the 50 % solution.
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An exploratory study was performed on 2 mice treated with 10 %
PLURONIC® P105 and 2 mice treated with 50 % PLURONIC® P105. The
animals treated with the lowest P105 concentration were found to tolerate
the repeated treatment well but those treated with 50 % P105 showed
edematous and haemolytic tails already at the second injection. In addition,
these two animals showed decreased motor behavior and were subsequently
euthanized at the third day after start of treatment. At this point it was
decided to treat 6 mice with the 50 % formulation diluted with saline to 40

%, 30 % and 20 %.

Animals treated with 40 % P105 showed slight haemolytic discoloration of
the tails at day 2 which persisted during the treatment period. Some edema

was noted. These animals also showed a decreased weight gain, see Table VI.

Animals injected with the 20 % and 30 % dilutions were found to tolerate the

treatment well.
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The filling of the fibers was performed at Uppsala University Hospital,
Department of Clinical Pharmacology. The fibers were loaded with the

following tumor cells: yellow fibers with U936/gtb and blue fibers with H609.

After shaving and disinfection a small skin incision was, under isofluran
anesthesia, made on the back of the animals. Three fibers, two yellow and
one blue, were implanted subcutaneously in a randomized manner and the

skin incision was closed using staples.

The animals were separated into three groups and were treated as follows

intravenously in a tail vein once daily for 5 days starting immediately after

implantation:

e Group 1: 10 % PLURONIC® P105 diluted in NaCl (n=6)

e Group 2: 25 % PLURONIC® P105 diluted in PEG and NaCl (n=6)
e Group 3: vehicle (n=6)
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Weights before and after treatment.

Statistically significant differences between groups were found in the
haematology parameters RBs (p=0.0127 group 1 vs. group 3 and group 2 vs.
group 3), HGB (p=0.021, group 1 vs. group 3 and group 2 vs. group 3) and
PLT (p=0.0006, group 1 vs. group 3 and group 2 vs. group 3), see Table VII.

Table VII - haematology parameters

a
Group WBC (10%/) RBC (1012/) HGB (g/l) HCT (1/]) PLT 109/1

1 9.6%1.1 7.87+0.56  132.8+8.9 0.460+0.144 1014.0+103.5
2 7.6£1.6 7.94+0.47  134.746.1 0.403x0.021 947.0+61.6
3 8.9+1.6 8.65+0.15  148.2+3.8 0.439+0.015 744,7+107.0

m

Cell density in fibers was significantly reduced (p<0.05) in U937 /gtb
containing fibers treated with the high dose of PLURONIC® P105 compared
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cytotoxic drug resistance can successfully be used for the initial evaluation

and preliminary mechanistic classification of anticancer agents [6].

Tumor cells can gain resistance to cytotoxic drugs, and examples of known
resistance mechanisms are the P-glycoprotein (Pgp) and multidrug
resistance associated protein (MRP), increased activity of cellular
detoxification systems, altered function of nuclear target enzymes like
topoisomerase II (topo II) as well as altered tubulin binding/function and
subcellular redistribution of the drug. The cell line panel used contains cell

lines expressing some of these phenotypes [3].
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fractions of the single agents, which would indicate an independent action of
the drugs [9]. If the effect of the combination surmounts the additive effect,

the interaction is synergistic.

To evaluate the activity patterns of the drugs a human cell line panel of four
sensitive parental cell lines, five drug resistant sublines, representing
different mechanisms of resistance, and one cell line with primary resistance
was used. The cell lines included were the myeloma cell line RPMI 8226/S
and its sublines 8226/Dox40 and 8226/LR-5 (kind gifts from W.S. Dalton,
Dept of Medicine, Arizona Cancer Center, University of Arizona, Tucson, AZ),
the lymphoma cell lines U-937/gtb and U-937-Vcr (kind gifts from K.
Nilsson, Dept of Pathology, University of Uppsala, Sweden), the SCLC cell
line NCI-H69 and its subline H69AR (American Type Culture Collection;
ATCC, Rockville, MD), the renal adenocarcinoma cell line ACHN (ATCC) and



ATCC, Rockville, MD)5 the renal adenocarcinoma cell
line ACHN (ATCC) andthe | eukaem c cell |ine CCRF-CEM
wana7iesesubl ine CEM VM1 (kind gifts from W PCTRE2107/000392
Dept of Phar macol ogy, Col | esge of Medi ci ne, Uni versity
of Tennessee his, TN). The 8226/ Dox40 wa
theslgukeesaicr 6¢ll d]élil‘ér@@&?é‘ EEMsasdaItSeS@hthhGWf HM-1 (kind gifts

fror%I %f?c By OI%EIB&J%?gP &%gag- cg?ove??f%gg 6& ?&%fcme University of

TergRIs8eé eMemphig|Tial an reS| stance, proposed to be
associated with increased levels of GSH [H . The
U 937- Vcr vvas sel ected for vincristine resistance,

% bﬁfogug ec?ec?%?cag%&%ﬂi&ﬁl 'regﬁaﬁﬁg%shows the

Xorubi'cin resistance, expresses a
clamea]bMDR mkmauﬂ:gpﬂm%e dved«t;qm@dsmn \MRPPidlgtopidtein 170 (Pgp;

1105 koo AR v ablonted T o DRGTRR dfsabeidneg, igoposed to be

assb@&%& QURhagRrbAsdd RRRIS )of @@HC['H? efht U-]937_D%re%§§ tselec’ced for

mechani sm of resistance for the primary resistant
vincebtinki resistanos; poopasedni fmytlti@uhnl asdaiatmd 412 151]16 H69AR,

The [ines.were groown in co | ete
Seleocggé?ﬁﬁéi&}fﬁé}l 1B o @il BrfP st MPR bR aPEbe Broposed to
be AfHididd B @&, TheecB (fv M0x4Qeased E&a’é@ﬁg@aﬁﬁ Pesistance,
nmonth w t doxorubl cin at ng/ M and the 8226/ LR-5

expaessescanciapicald DR dWhienis @rﬁﬁpmrtgrbeatomsgmegaﬁc II (topoII)

L

ACHeUca tihedisugot kaewieahd ngadrﬁdmuﬂa@mteal[msmg 0.46
ng/ M of doxorubicin. The MVM1 cell line was

cultured in drug free nmediumw thout any | oss of

Thd S8H SHANGL OBt Rlicfy BulRLNAea (DR deslistaneRiow at o7

erns o wer e routlneycon r med

°C ¢anhushidefipdr atrrosshetd wantpimagab e GOgr THe 3294 /lBox4O was
wer e obt ai ned fromhfge Anerij can Type

tregdsd, @RES @nrr{qsggé]kwpt] oxRpYbicp @f e&éi}g&,{gq@] the 8226 /LR-5 at
eac@u#:ﬂgﬁ of fRGihhe %1@%@1@?#2&%‘1% SIERhEATME oY ver was

bow ne serum peni
continuously cultured in presence of 10 ng/ml of vincristine and the H69AR

was alternately fed with drug free medium and medium containing 0.46
ug/ml of doxorubicin. The CEM/VM-1 cell line was cultured in drug free
medium without any loss of resistance for a period of 6-8 months. The
resistance patterns of the cell lines were routinely confirmed in control

experiments.

Human prostate cancer PC-3 cells were obtained from the American Type
Culture Collection (Rockville, MD). They were grown in Dulbecco’s modified
Eagle medium supplemented with 10 % fetal bovine serum, penicillin G and

streptomycin.



streptomycin. Table VIIl - Human tunor cell |ines Cell

line Origin Selecting Associ ated agent resistance
WQCRFACH Leukem a CEM VM | Leukem a teni posi deCT/SE2007/000392

t opoi sonerase |1 ACHN Renal3scancer primary resistance

NCl - H69 Smal | .1 ncer H69AR Spml | cell 1ung
cancer doxorublc']S‘”li el\)m?R m@@z Brmoprslloies226/ dox40

; Sereqing Lyn-phomﬁxSSOCIated
vincristin tubulin PC-3 Prostate c A conpl etrgamtance

nedi um consi sting of carbonate buffered cul ture
CRRA-CEM40 (Hyd dweekeniam i ngt on, UK) suppl errent ed

% i nact i FCS, ZnMqutamne /'m of
szggﬁg thyci n and G&ﬁ&?‘]ﬂ of pem‘iﬁmpPﬁlc\Sas us@pmsomerase 11

t Acpughout for ggldaildRger FDA (Sigme, St Lou
was di ssolved in DﬁBOaandrkept frozen (-20 C)bﬁmmreslstance

83 dit690! ut Somalpoeildergicdmenn | i ght . The test
d d d to the Table I X
R S M
Rmemzégaa PEG (g)MﬁJéfamé%g/ 1) (9) 95 % EtOH (g) L31

1. 2 1121 06 1.0 0.2 F38 0.6 1.0 0.2 F127 5 4
82}_26;/6@}@(11 1 Myeloma doxorubicin Pgp
8226/LRS Myeloma melphalan glutathione
U-937 GTP Lymphoma
U-937-ver Lymphoma vincristin tubulin
PC-3 Prostate cancer

A complete medium consisting of carbonate buffered culture medium RPMI-
1640 (HyClone, Cramlington, UK) supplemented with 10 % inactivated FCS,
2 mM glutamine, 50 ug/ml of streptomycin and 60 ug/ml of penicillin was
used throughout for cell lines. FDA (Sigma, St Louis, MO) was dissolved in
DMSO and kept frozen (-20 °C) as a stock solution protected from light.

The test compounds were dissolved according to the Table IX below.



T1307 0.6 1.0 0.2 P105 0.6 1.2 P84 0.6 1.0 0.2 F87 0.6

1.0 0.2 P123 0.6 1.0 0.2 F88 0.6 1.0 0.2 The nmj or
weani7/1es46pr i mary screeni ng was made on a first POasEoaN00392

substances (F 127 and F68) 3di ssol ved in sodi um

chl oride and et hanﬁw,l ?nl . I.n several experinments the

activity was conpa al We £8 di ssolved in

CoRMEMETIe ACRNINE AGRTF (5 gt @hcy95 PoftOH
Iypricity th ncentrati of test—substance+n—al
?"gggi ved vi al 20:653 assuned ?(r)b be 50 % w w. Further 0.2
HiPlti ons fromdithese were ie@le wi th phosphat e buffer el
ﬁé ne (PBS; S'%ra Al drich) to clear s?l utions. Tunor

s were see in the drug prepareddb-well plate8-2
ripa cell densigy of about 20 000 cells{well. A 1
fluoronetric mcroculture cytotoxicity assay (FMCA)
W&fed on measur®ment of fluorescence geherated from 1

| ysis of to fluorescein by cells with intac
’H&%ggfmynenbran(g?and as prixﬁously described in det abl'2
P165 were usedp elhe plates were incubajed at 37 0C in
hum di fi ed atnosphere containing 5 % CO2 for 72 hours.
R84 he end of @l‘g i ncubati éd period the plates were 0.2
rifuged ( rom 5 mnutes) and medi um was
%?r?oved by asp '%gti on. After one wash ﬁ PBS, 100 0.2
pi28el | of FDA gisssol ved i ni1a physi ol ogi cal buffer (192
:%%%51) was added. The plates were incubated for 45
iG9%ut es and t He-Ggenerat ed £1Qorescence from each wel P.2

(g)

(Fl uoroscan 11, Labsystens Oy, Hel sinki, Finland). The
Thd fnlé%le paf'6f pkﬁngﬁp Q&[éénqﬂglwég HIIQ&C on a first batch of substances

(F127 and F68) dissolved in sodium chloride and ethanol only. In several

experiments the activity was compared between copolymers dissolved in
NaCl and ethanol and dissolved in PEG and ethanol, and there were no
significant differences in potency. For simplicity the concentration of test
substance in all received vials is assumed to be 50 % w/w. Further dilutions
from these were made with phosphate buffered saline (PBS; Sigma Aldrich)

to clear solutions.

Tumor cells were seeded in the drug prepared 96-well plates at a cell density
of about 20 000 cells/well.

A fluorometric microculture cytotoxicity assay (FMCA) based on
measurement of fluorescence generated from hydrolysis of FDA to
fluorescein by cells with intact plasma membranes and as previously
described in detail [16] were used. The plates were incubated at 37 °C in
humidified atmosphere containing 5 % COaz for 72 hours. At the end of the
incubation period the plates were centrifuged (1000 rpm, 5 minutes) and the

medium was removed by aspiration. After one wash in PBS, 100 ul/well of



nunber of intact cells in the well. Quality criteria

for a successful analysis included a fluorescence
weoizonTak3dés t he control wells of nore than fivePCT/SEX007/000392

mean bl ank val ne, a nmean caegfficient of variation (CV)

' % h
FOACRBIR thor MYl RicR Ptlsropk e/ sR) prReradded. The plates

weteN ehiBFbhRd f6XPET IABRNLSsVEhE Cgﬁ fg%h@?gtefg'\'ifﬁﬁreg@éﬁ]c fldom each

val ues are used throughout. urviv I's presente
welhswagr vneasurediein (8| P6-velli rednasnghéudromatse e(fleidroscan 1,

erl tal_wells.in.per. cent of that in the .

Latsy iR T AR Tideal P hnf rbeescitine iscproportional to the
numitet riddhesct Alls ficthe Wele experinents were perforned
at least two tinmes, and all data was included in the

analysis. Data fromthe cell |ine panel experinents

e it e.cont.ai ni ng,data from nore. .
i ERTRAG Rk AR AR AR BT 2 SR Signat i
thec comrdly wedd ofy b i theag €ittes - tifes ifiésn PBILRASCvalRfE, a mean
calcul ated for every drug and cell |ine,

Ch0 wa
COC{T@F%@&@W@% &) dendencratid iveliei ofilags shear SO\szI and more
hn % USl g I | ressi on. The .
thage?ﬁ%()f @/% eﬁlgrln(%lgsévég ué? ”Pﬂgfe e(gegL gfeﬁrge[rv\aé@c oﬁflé)?attgd fricubation.
ExpegimgnPeareyerperfoomed|taticgnmeasf faltiegrirevhédt theoughout.
corresponding data set fromall other drugs in the

dat abase. From these 1 C50s an activity pattern was

Cel%fbﬁ?&ﬁi@h;f" B PrededBldgs aldﬁ'fde@{fe féolﬁlsglﬁﬁﬁe& & ?lgg Hiorescence

the 10og 1 C50 of one cell 1ine e nean
in thestxparimieatekvellsiimepgareht oflthat indheuwt@itrohsvelis; evith values

i BB S O o e B Sy s o
leadtw tibied)EUndialll L) waSARCRMERTH Qg'e eldAgLidata from

both the cell Iine panel were fitted to a’signoidal
dose-response equation with variable slope, using

oRn-1i rr .ession i n the GaphPad Prism sqftware
Datd Hoon BTy 6t UEF coaiiel Crpeamicily. Ve aramRsacs, el & database
congaiiihy @atweoseingie thaxl MBO &fkesht agghJerasdd eluding the most
respectively, and the EC50 (concentration giving 50 %

congnpaby yisgasCyliodexiet agents. For this purpose, an IC50 was calculated
for every drug and cell line, defined as the drug concentration inducing a

survival index of 50 % using simple log-linear regression. The set of ten IC50
values for each drug was correlated using Pearson’s correlation coefficient
with the corresponding data set from all other drugs in the database. From
these IC50s an activity pattern was also displayed using Delta, defined as
the deviation of the log IC50 of one cell line from the mean log IC50 in the
cell line panel. These calculations were performed according to Dhar et al [3],
modified from the procedures used at the National Cancer Institute

(www.dtp.nci.nih.gov).

Concentration-effect data from both the cell line panel were fitted to a
sigmoidal dose-response equation with variable slope, using non-linear

regression in the GraphPad Prism software (GraphPad Software, San Diego,



by the curve fitting. Resistance factors were

calculated as the ratio between the EC50 in the
woesi7saws and parental cell line in the cell PCISE2007/000392

pairs [3]. The conpounds reBai ned their cytotoxic

ctivity. after 4 weeks storage in mcrotiterpl ates at )
caf7h' EhtrB0.% cet PG sl rabaet i VeSRBHE Sifidtarnd baseline,

res\;\‘ﬂﬁ@ﬂvé@!, Qihc%’ Ak eRCHAlc ARANBER S tsg?‘%ﬁ% ggﬁ)é’aﬁffg% _Slyﬁgg quedicted

en uSing freshly prepared plate
by ¢bacahvealiitorg.eResistanae Jestorerwerd calestlatkd aspibienttstio between

' 3.70t.b h i,n Fig., 11...The . tive tested
the RO BoaisHaist Ontthaisieabastt 16 fniiecolbine pam (31
to 120. The | C50-val ues are shown in Table X bel ow.

When sanpl es dissolved in NaCl/ EtOH and PEG Nad /
Thet qymperadsorptaingd sthair aeytoteict actiwity afienishede¢hmtstorage in

miG AP lal R 10 6 GBBe ¥ Dy eBlout SRdsY kel SGhgar when
usitb0 pléke@5Bnad 2Had Ob&812 Istodd 1fof BlakeksO0@3d RB{eR- A8thg freshly
P123 0. 0067 F88 0.13 *L121 precipitated upon dilution

preparpgPlates mateshown)-ky suspensi on, consi der ed

adequat el y honogenous for testing. Once again, the

results confirmthat PLURONIC(r) copolynmer wth an
Thevaragatration-effect curves for all tested compounds in U937gtb are

shown in Fig. 11. The respective tested copolymers are individually depicted
in the Figs. 12A to 120. The IC50-values are shown in Table X below. When
samples dissolved in NaCl/EtOH and PEG/NaCl/EtOH were compared

similar results were obtained (not shown).

Table X — IC50 values for copolymers
“

Copolymer IC50 (% w/w)
L31 0.042
T1307 0.0085
F38 0.35
P84 0.045
P105 0.053
L121" 0.0029
F68 1.7
F127 0.0037
F87 0.094
P123 0.0067
F88 0.13

%
*L121 precipitated upon dilution in PBS to yield a milky suspension,

considered adequately homogenous for testing.



hydrophilic content of about 80 % has by far the

| owest anti-cancer effect. The EC50 for all cell |ines
wanrepeesgnted in Table XI for the three nost eCTsEL0v/000392

copolynmers selected fromTabdle XI. Figs. 13A to 13C

ar e raplt‘_‘cal ﬁesent tions of the results. Table X -

Onge agrin, theiteyuits irrg) that; PlURSHEIC sppolyimer witly an average

hy&lr/ (}\Mﬂﬂ: foﬁﬂﬂsﬁ%/‘;o‘fv/g‘poe)}tg%% dﬁ %’a%”’o% f@ﬁ: %%%a%tl %gt-gcier effect.

The Eaﬁ@ @t a&ls@eﬂlhnesoaﬁe (presested iHGPARID . XI028r the three most

0003 *, "0, 0016, * R 8226 0,017 0075 * .
iR dapolyaasd) Selestid thn Sabls XL B ho8 @p3@q pse graphicel
présed?4tin 9QFIne. Qodes. * U-937 GIP 0.001 1 0.0012

0. 00012 * U 937- VCf 0.0032 0.001 1 0.00012 * PC 3

0. 027 0.00076 * "0.0016 * prOX|nated val ue, ;
curve-fitti p Tes S were teste
down to a ’f%’l%u ?@éﬁigglﬁ 1]8f %%ﬁ@n%wwl

QCRE-CElen curve fibhing was |nade@1|@@t2e and a 0.0018
majority of cells were dead at the | owest

MMMk | on ECS0 " 810016 was use@.0020wi || be 0.0020
un od by a pe killed in Lt that vari
mgﬁlgz\gu ons and clt:)?}gg%és may be I%Q@O?& t he preserg;?8819

| N@RHEaN w t hout departure fromtlepogtgpe therN?;ggO'OOO&*
which is defined by the appended cl ai ns. REFERE
LEbAR $.0058°PP 0.00003*

<<0.0016"

RPMI 8226/S 0.017 0.00075" <<0.0016"
8226/dox40 0.078 0.0014 <<0.0016"
8226/LR5 0.024 0.0015 0.00012*
U-937 GTP 0.0011 0.0012 0.00012"
U-937-ver 0.0032 0.0011 0.00012"
PC-3 0.027 0.00076" <<0.0016"

Approximated value, curve-fitting not possible.

The substances were tested down to a minimum concentration of 0.0016 %
w/w. ECS50-values below this are estimations from the linear regression
analyses allowing extrapolation of the curve. When curve fitting was
inadequate and a majority of cells were dead at the lowest concentration
EC50 <<0.0016 was used.

It will be understood by a person skilled in the art that various modifications
and changes may be made to the present invention without departure from

the scope thereof, which is defined by the appended claims.



[1] US 2001/0051659 Al [2] Silk et al., Cancer 1972,

29, 171-172 [3] Dhar et al., Br J Cancer 1996, 74,
woasa9si6g4] Alley et al., Cancer Res 1988, 48pCcHR82000000392

[5] Paull et al., J Natl Casmcer |nst 1989, 81,

1088- 1092 [ 6] Dhar et Phar macol 1998, 346,
315-322 [7] Fisher et ﬁEF@tl\jC@ﬁcer 1996, 32A,
8 rg et al., Eur J Cancer 1999, 35,
(1] 43‘%2%8 |/€qd§}4’:er|o e et al., Cancer Chenother Rep
[2] 1®18; ebAal., 832 d7)]2dal rones al ., Cancer Res 1986,

4% 5125 130‘)&11 Bel |l a et al., Cancer Res 1991,
[3] 5Ph 0B Q]anBéﬂl%Pg &, £88-806 J Cancer 1994,

5 4 , [ 1992, 258,
]1%55'%’?%5 (I‘L"fl%%)a@s dIJ."E?’ %fgglc@; 'estry 1988, 27,
[5] 88’@1}1861681 [ leYad&l}@n@dferdhsﬁl989BBQ§in8@9H!O@@90 10,
237 ﬁ}lEL?}e??Lon et ? nt J Cancer 1992, 50,
eirse)t{a UE et RETTRRCE 1%5?8 3@@{16&5 A2not her Rep
[7] ;9@%61591: aﬁlﬁﬁﬁ‘qfﬁdﬂz%%r\f%gs 4%‘&)&{%3%);@&)6‘”0\/ et

., Advanced Drug Delivery eV| ews
8] 75‘91dm7gmﬂtla15 Eurljs@anéeiamgﬂpBBthmaa:Sbl ock copol yner
in the manufacture of a

h
9] VAR R Chincar o ey i DR, Bim 55 000h ¢ he
[LOpDaiGo et hat %&@M&DB@O% @1%5@%@0' ymer is not a

| ymer represented b
[11 HB% a@@w@@meﬂbsac@eﬂom- H (V) where a

v (S e BT o v
[13]oKotie et aht Seierde 8398258, Y650-1654

[14] Danks et al., Biochemistry 1988, 27, 8861-8869

[15] Nygren et al., Biosci Rep 1990, 10, 231-237

[16] Larsson et al., Int J Cancer 1992, 50, 177-185

[17] Freireich et al., Cancer Chemother Rep 1966, 50, 219-244

[18] WO 98/07434

[19] Kabanov et al., Advanced Drug Delivery Reviews 2002, 54, 759-779



melt point of 52 C and an average Brookfield viscosity

of 1 000 cps at 77 C. 2. The use according to claiml1,
woher7ansesai d copol ymer as represented by for nBC@SE207/000392

is PLURONIC(r) F68. 3. Used4af an anphiphilic bl ock

copolynmer in the manufacture of a nedi canent for

reducing a growth rate of GlaAtMScel |s in a subj ect

1 She Dkt Bk EBATR, bk CobeBmir 4 PReRfathefaptdie agent in
the e ffE8ide0Df ABflicddmAlnt For TREHEE o?%ﬁ%(zghﬁglgg@aﬁié'r with the

of the clains. 1 to 4, wherein said anphiphilic
progisol thatr paisl aamphiphility dlogholsopopohygneds cheitn a  copolymer

Vi connected to at | east one
rep & nntgﬁlarfy gori—ﬁgga ﬂQI ymer chain and a second end
connect ed to at | east one hydrophl lic side polyner
chain. 6. The use accord to claim5, wherein said

anphi phi | i EGi(eHRCERsY %)@Ep@élsé@ﬁ@@fb%ﬁ)ﬁdﬂnul a V)

(1): HO(CHZCHZO)n (CH(CH3)CH20) 1- (CH2CH20) P-H (1)

where m n and p are each integer nunbers.7. Use of an
whenephi qidl IH erbl definabdpol thmr tHeepopoBmhen hizy AArdvdrage molecular

. : HO CH( CH3) CH2Q CH2CH20) P-
WeléitérOé %4%%%?2%1 alv(ea@(ﬁagq ﬁt@é)éﬂesﬂﬁtéér%of)lfa‘@tad 51.8:1.9 %,
melt t BesaPadtify Qﬂec{gerbgr g}%oﬁﬁ@ﬁ Qfstclo% éf fl 000 cps at 77 °C.

I canent” for treati reventi ng can
subJ ect with the proviso that sai d cancer |s not coI on

rectal can 8., The use accor dj to claim6 or
tm"‘faﬂé?% |aﬁCﬂr<§1§1geEﬂJg allinol TeHf), §a}j£ goge]éféng; A§ mepresented by

forrﬁﬁya@\f/ e cirah NBC 6 8, V\,her ein an average ethyl ene
oxi de content of sai d anphiphilic block copolymer is

at least 40 %ww. 10. The use according to any of the

c rrB to 9 vera et hyl eng, oxi de
3. cafficomt G s RBRE D PIAcE, Bopob Bsbolg nEre | Bduiigture of a
me@t@a%lent for reducing a growth rate of cancer cells in a subject suffering

from cancer.

4. Use of an amphiphilic block copolymer in the manufacture of an anti-

cell-proliferation medicament.

5. The use according to any of the claims 1 to 4, wherein said amphiphilic
block copolymer has a central hydrophobic polymer chain having a first end
connected to at least one hydrophilic side polymer chain and a second end

connected to at least one hydrophilic side polymer chain.

6. The use according to claim 5, wherein said amphiphilic block copolymer

is represented by formula (I):
HO-(CH2CH20)n-(CH(CH3)CH20)m-(CH2CH20),-H (1)

where m, n and p are each integer numbers.



w w. 11. The use according to any of the clainms 6 to

10, wherein an average propyl ene oxide content of said
wanpitiphici ¢ bl ock copol ymer is at |east 2 000Pgi/sBL007/000392

12. The use according to cl4im 11, wherein said

aver age propyl ene oxi de content is at |east 3 000

g/mol. 13. The use according to claim12, wherein said

7 APPSR EBRISK AR08 Bl B 400y g
use according to any of the claims 6 to 13, wherein

ol coul 6w BhCHRCEEUBUC IR RO e A Beaprhe ()

oxi de content of 73.2+1.7 %and a nelting point of 56
0C. 15. The use according to claim 14, wherein said
whesmoern iand gl 2ot each nnh@@rgn@mbecsnss st c]ngnmfthceaulad:unc agent in

the %C&Efacfgl?gﬁf nceré%l%el 9 Elort %nga;@n%f and }rﬁ%i lﬁlg gancer in a

subject rithiiee @rbviEd thaeshigamiter G8 AUt c&ﬁén&ﬁ* fkctal cancer.
anphi philic bl ock copolynmer or a m xture of at |east

t wo anphlphlllc bl ock copolyner as the sole

8. rmh%(%)h? ac%%&‘&lﬁég a?g:?% on r??‘é)hgfga cef %&8 Ilgnat hod

conprising contacting said cell with an anphiphilic

bl ock copol yner, 18. The net hod accordi ng to claim17,
9. WG FSe FCGOELING it AN APl bhC CAIMS10. T %ﬁﬂmfcrem an average

eth é}fé‘bﬁﬂié%BH'téggﬁ Pf sQu r gﬁ% %ffl‘ﬁﬁé GSIP{:R &ﬂ? 125t Mast 40 %

eceptor on a a ce meth d
w/wonpri sing contacting said cell with an anphiphilic

bl ock copol ynmer. 20. The nethod according to claim19,

wherein said gromh factor is a fibroblast growth

10f O RcBEAH &b 48Y! ¥Ether QWidisf BCtOT9, wherein an average

ethylene oxide content of said amphiphilic block copolymer is below 80 %

w/w.

11. The use according to any of the claims 6 to 10, wherein an average
propylene oxide content of said amphiphilic block copolymer is at least 2 000

g/mol.

12. The use according to claim 11, wherein said average propylene oxide

content is at least 3 000 g/mol.

13. The use according to claim 12, wherein said average propylene oxide

content is in a range of 3 500 to 4 500 g/mol, preferably about 4 000 g/mol.

14. The use according to any of the claims 6 to 13, wherein said
amphiphilic block copolymer has an average molecule weight of 12 600
g/mol, an average ethylene oxide content of 73.2+1.7 % and a melting point
of 56 °C.
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15. The use according to claim 14, wherein said cancer is selected from a
group consisting of renal cancer, lung cancer, myeloma, lymphoma and

prostate cancer.

16. The use according to any of the claims 1 to 15, wherein said
medicament comprises said amphiphilic block copolymer or a mixture of at

least two amphiphilic block copolymer as the sole chemotherapeutic agent.

17. An in vitro method of modulating a proliferation rate of a cell, said
method comprising contacting said cell with an amphiphilic block

copolymer.

18. The method according to claim 17, wherein said cell is a cancer cell.

19. A method of blocking binding of a growth factor to a growth factor
receptor on a cell membrane of a cell, said method comprising contacting

said cell with an amphiphilic block copolymer.

20. The method according to claim 19, wherein said growth factor is a

fibroblast growth factor or a platelet derived growth factor.



