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ABSTRACT

The present invention relates to a pharmaceutical commposition comprising of peroline or proline
derivatives or their saltss, esters, isomers, racemates, enantiomeres or prodrugs - together with an
anti-cancer ligand, pref~erably an antibody directed te a tumour antigen. The i nvention is also
directed to the use of p roline or proline derivatives or ®heir salts, esters, isomers or prodrugs for
the manufacture of a prarmaceutical composition for toreating cancer and to a nethod of cancer

treatment by administer—ing said composition.
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Anti-cancer composition comprising proline or its ederivatives and an an ti-
tumour antibody

The present invention relates to a pharmaceutical ccomposition comprising  of
proline or proline derivativess or their salts, esters, isoners or prodrugs togetimer
with an anti-cancer ligand, pereferably an antibody direc=ted to a tumour antigen.
The invention is also directe d to the use of proline or poroline derivatives or th eir
salts, esters, isomers or pwodrugs for the manufactmure of a phamaceutical
composition for treating cancer and to a method of cancer treatment by
administering said compositi on.

Cancer is a significant health problem in the world. ~Although advances hau.ve
been made in cancer detection and treatment, no vaccine or other universaally
successful preventive or therapeutic method is current! y available. Managemesnt
of the disease currently relies on a combination of early diagnosis a nd

+ aggressive treatment, which may include one or more= of a variety of therapses

such as surgery, radiotherapy, chemotherapy and hormmone therapy. While sumch
therapies provide benefit to many patients, a high rmortality continues to be
observed for many cancers. The development of impr—oved anti-tumour agerts
would facilitate cancer prevesntion and treatment.

Unfortunately, cancer is the second leading cause of death, behind hezart
disease, in both men and women. In the fight agiainst cancer, numero-us
techniques have been dewveloped and are the sub3ect of current resear—ch
directed to understanding th € nature and cause of the disease and to providi ng
methods for the control or cure thereof.

Although thousands of potexntial anti-cancer agents h ave been evaluated, t he
treatment of human cancer remains fraught with cc:mpliéations which oft en
present an array of suboptirnal treatment choices. As such, chemotherapetstic
agents which possess littie or no toxicity, which are inexpensive to obtain or
manufacture, which are well tolerated by the patiert, and which are eassily
administered would be a desirable addition to the therapeutic modalitCes
currently available to the oncologist. Agents that -will'selectively sensitkze
malignant tissue to allow lower doses of radiation omr therapy to achieve t he
same therapeutic effect with less damage to healthy tisssues are also desirab-le.
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Ssimilarly, agents which prevent cancer from occurring or reoccurring are  also
d esirable. The present invention remedies these ne=eds by providing ssuch
¢ hemotherapeutic and sensitizing agents.

T herefore, the technical problem underlying the presert invention is to prosvide
aalternative or better modified compounds which demonsstrate anti-cancer activity
asnd from these compounds generate a pharmaceutical ecomposition which c=ould
tihen be used as an anti-cancer treatment. It is also &n object of the pre=sent
irvention to provide an anti-cancer composition whicch can be administeered
following the occurrence of multidrug resistance.

T he problem of the invention is solved by the provisiorm of the embodimentcs as
dlefined in the claims.

SSurprisingly it has been discowvered that the combination of proline or a preoiine
dl erivative, e.g. cis-4-hydroxy-L-proline, and an anti-can cer ligand, preferably an
amntibody directed against an antigen (receptor) of a ®umour cell, is usef ul in
tr-eatment of cancer or a cancerous condition. A syneergistic effect has toeen
found with these combinations. The combination compoositions are effectiwe in
imhibiting survival and/or growth of cancer cells and/or #or inhibiting undesir—able
c=e¢ll growth in general.

T his invention further provides pharmaceutical compomsitions, which cont=ain a
tkerapeutically effective amount of proline or proline cderivatives or their salts,
e=sters, isomers or prodrugs in combination with an arti-tumour antibody, and
ranethods of treatment employing said compound combirations. In particular , this
irvention relates to methods of treating cancer by adm inistration of proline or a
peroline derivative, preferably cis-4-hydroxy-L-prolirme, 4-hydroxy-1-me=thyl-
peroline, 1-methyl-4-phenylamino-carbonyloxy-prolin: e or 1-methmyl-4-
pshenylamino-carbonyloxy-proline, or one of the sa lIts, isomers, ester=s or
perodrugs thereof in combination with an anti-tumou r antibody preferably a
mnonoclonal ar a bispecific antibody. Other preferred roline derivatives washich
rnnay be used according to the invention are cis-4-hydroxymethyl-L-prooline,
trrans-4-hydroxymethyl-D-prolime,  trans-4-hydroxymethyl-L-proline,  trars-4-
ranethyl-L-proline and cis-3-Amino-L-proline or any of tieir corresponding salts.
Froline and its derivatives, as used according to the imvention, are well krown
c=ompounds which are commercially available. The preferred proline deriva tives
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used include esters, especially methyl, ethyl, propyl, isopropyl, bautyl or isobutyl
esters.

The antiibodies used are in a preferred e-mbodiment of the inventlion monocional
antibodi es and are selected from the group comprising Trastuzumab
(Hercepstin), Cetuximab, Rituximab, Avasstatin or an EGFR-mAb. The antibodies
used ar-e well known and commercially available antibodies dire=cted to tumour
antigenss.

Accordimg to the invention it is also posssible to use bispecific ammtibodies and/or
multi-speecific antibodies.

The imuwention is also directed to a wmethod of treatment off cancer when
multidrag resistance has occurred by a dministration of anti-turmour/anti-cancer
drugs a nd/or the combination compositicn as described above.

Accordi ngly, the present invention prowides a method for the combination of
proline or its isoforms or derivatives thereof with antibodies whiich are directed
against cancer-antigens and therefore have the ability to inhibi&t abnormal cell
growth, in particular, to inhibit tumour c=ell growth and inhibit armgiogenesis and
the vasscularization of endotheliai cells.

Also claaimed is a kit for inhibiting abnormal cell growth compriising of the two
active substances of the anti-cancer composition, especially the CHP, 4-
hydroxyy-1-methyl-proline or 1-methyli-4- phenylamino-carbonylox=y-proline, or the
salt, ester, isomer or prodrug and the anti-cancer antibody. Thee proline or any
of its d erivatives, or the salt, ester, iscsmer or prodrug is store«d in a separate
contain er to the anti-cancer antibody within the kit. Also include=d is information
on how~ to use each part of the kit. By kzeeping the two active sumbstances of the
pharmaaceutical composition separate, it is possible to administer the
substarices in different schemes (simult-aneously or sequentially ).

The in vention further relates to a nmethod of modification of tumour cell
receptors, wherein the tumour cell iss treated in vitro or im vivo with the
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cormbination composition of tke invention or with prolire or proline derivative=s or
the irsalts, esters, isomers or prodrugs.

Bef~ore the present compositicns, formulations, and meethods are described, itis
to Boe understood that this irvention is not limited teo the particular methcds,
cormnpositions, and cells descr-ibed herein, as such mezsthods, compositions, =and
cell s may, of course, vary. It i-s also to be understood that the terminology u=sed
hereein is for the purpose of d escribing particular embmodiments only, and is not
inte=nded to limit the scope of the present invention which is only defined by the
appsended claims,

As used herein, and includin g the appended claims.. singular forms of wo-rds
suchth as "a," "an," and "the" irclude their correspondimng plural referents unlesss
the context clearly dictates o—therwise. Thus, e.g., rederence to "an organism"
inciuudes one or more different organisms, reference to "a cell" includes one or
mor-e of such cells, and reference to "a method®" includes reference to
equ ivalent steps and methods- known to a person of omrdinary skill in the art, =nd
so feorth.

Uniezss otherwise defined, all teechnical and scientific te rms used herein have #&he
samme meaning as commonly minderstood by a person of ordinary skill in the art
to wwhich this invention belormgs. Although methods and materials similar or
equivalent to those described herein can be used in the practice or testing of
the gpresent invention, suitable= methods and materials are described below. All
publ ications, patent applicatieons, patents, and othesr references discusssed
abowe are provided solely fo r their disclosure prior to the filing date of £he
pres-ent application. Nothing heerein is to be construed as an admission that t=he
invemntion is not entitled to aantedate such disclosumre by virtue of its prior
invemntion. All publications, paitent applications, patenits, and other referenczes
men-tioned herein are incorpo rated by reference in tkeir entirety including all
figur-es and drawings.

Prior— to setting forth the inventiion it may be helpful to &an understanding theresof
to se=t forth definitions of certair terms to be used hereimafter;

A "paatient” for the purposes of the present invention inecludes both humans amnd
other~ animals, particularly marmnmals, and other organ isms. Thus the metho.ds
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are applicabBe to both human therapy a nd veterinary applicaticns. In the
preferred em bodiment the patient is a ma mmal, the most preferr~ed being a
human.

The term "armimal" refers to an organism wwith a closed circulatoryw system of
blood vesselss and includes birds, mammalss and crocodiles. The temrm "animal”
used here als-o includes human subjects.

The term "aragiogenesis" refers to the gereration of new bilood wessels into
cells, tissue, organs or tumours.

The term "metastasis” refers to the process :by which tumour cells ar-e spread to
distant parts ©f the body. The term is also u sed herein to refer to a #umour that
develops throwugh the metastatic process.

The term “ceontacting” is used herein in—terchangeably with thes following:
combined witi, added to, mixed with, passe<i over, incubated with, fllowed over,
etc. Moreover-, the compounds of present i nvention can be "admiristered" by
any conventional method such as, for exa mple, parenteral, oral, —topical and
inhalation routtes as described herein.

As used herei n, the term "safe and effective amount” refers to the q uantity of a
component thmat is sufficient to yield a dessired therapeutic resporase without
undue adversse side effects (such as toxic-ity, irritation, or allergic= response)
commensurate with a reasonable benefit/risik ratio when used in the= manner of
this invention. What is meant by the term "&herapeutically effective amount” is
the amount of a compound of the present imwention which is effectives in yielding
the desired theerapeutic response. For exampole, an amount which is effective in
delaying the g rowth of a cancer, either a sarccoma or lymphoma or winich causes
the cancer to =shrink or not metastasize. The specific amount which is safe and
therapeutically effective will vary dependingg on such factors as the particular
type of conditison being treated, the physical condition of the patient, the type of
mammal being treated, the duration of the t reatment, the nature of concurrent
therapy (if any~), and the specific formulationss employed and the strucsture of the
compounds or its derivatives.
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"An anti-angiogenic” amount refer to an amount of a compound or compositicon
which is effective in depressirg, suppressing or inhibitinmg angiogenesis or whisch
results in the amelioration of symptoms associated witla an angiogenic diseasse.
The desired result can be either a subjective relief of a symptom(s) or &n
objectively identifiable improwement in the recipient of the dosage, a decreas=se
in the vascularization of e-ndothelial cells or a deacrease in the rate of
angiogenesis as noted by a cllinician or other qualified o bserver.

The terms "treating cancer,™ "therapy," and the like refer generally to amy
improvement in the mammal having the cancer where in the improvement can
be ascribed to treatment wikh the compounds of the present invention. Thhe
improvement can be either stubjective or objective. For example, if the mammal
is human, the patient may no te improved vigour or vital ity or decreased pain aas
subjective symptoms of improvement or response to therapy. Alternatively, tFie
clinician may notice a decre=ase in tumour size or tu mour burden based on
physical exam, laboratory par-ameters, tumour markers or radiographic findinggs.
Some laboratory obtained results which the clinician mmay observe to check ~or
any response to therapy incliade normalization of tests such as white blood c=ell
count, red blood cell count, platelet count, erythrocyte sedimentation rate, ard
various enzyme levels. Additionally, the clinician may ©bserve a decrease in a
detectable tumour marker(s). Alternatively, other tests ecan be used to evaluaate
objective improvement such a&as sonograms, nuclear masgnetic resonance testirg
and positron emissions testing.

"Inhibiting the growth of turmour cells" can be evalliated by any accepted
method of measuring whethexr growth of the tumour ceslis has been slowed or
diminished. This includes direct observation and indirect evaluation such a=s
subjective symptoms or objective signs as discussed abmove.

Accordingly, the compositionss of the invention are administered to cells. Here=in
what is meant by "administered” is the administratison of a therapeutica lly
effective dose of the candidaate agents of the inventiom to a cell either in ceeli
culture or in a patient. Herein what is meant by "therapweutically effective dos €"
is a dose that produces the e-ffects for which it is admirmistered. The exact dosse
will depend on the purpose of the treatment, and will Ibe ascertainable by ore
skilled in the art using known &echniques. As is known ira the art, adjustments f or
systemic versus localized del ivery, age, body weight, g:eneral health, sex, diet,
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Kime of administration, drug interacction and the severity of tte condition may bwe
Mecessary, and will be ascertain able with routine experirmentation by thosse
sskilled in the art. Herein what is meant by "cells" is almos=st any cell in whicsh
ritosis or meiosis can be altered.

“Therefore, the present inventior relates to the use of proline or prolin e
erivatives or their salts, esters, i somers or prodrugs and anti-cancer ligands
( preferably antibodies) for the ma nufacturing of a pharmaczeutical compositio n
for the treatment of a cell proliferatiive disorder. The pharmaceutical compositio n
of the invention optionally comprises of one or moree pharmmaceuticallly
aacceptable adjuvants, excipients, carriers, buffers, diluents and/or customar—y
[Pharmaceutical auxiliary substarsces. The combination-ccomposition of th e
imvention is administered in a piarmaceutically acceptablle formulation. Th-e
present invention pertains to anys pharmaceutically accepotable formulationss,
ssuch as synthetic or natural polymers in the form of macromoolecular complexes,
manocapsules, microspheres, or b eads, and lipid-based for-mulations includin=g
oil-in-water emulsions, micelles, muixed micelles, synthetic rmembrane vesicles,
aand resealed erythrocytes. In addition to the said cormposition and thee
pPharmaceutically acceptable polymer, the pharmaceudtically acceptablee
formulation used in the method of the invention can comprise additonal -
peharmaceutically acceptable carrliers and/or excipients. As used herein, aa
p»harmaceutically acceptable carrieer includes any and all ssolvents, dispersiomn
rnedia, coatings, antibacterial and anti fungal agents, isotoenic and absorptiomn
dlelaying agents, and the like that are physiologically compaatible. For example=,
the carrier can be suitable for imjection into the blood. Excipients includea
p-harmaceutically acceptable stabilizers and disintegraants. In anothe=r
embodiment,.the pharmaceutically acceptable formulatio ns comprise lipid -
b ased formulations. Any of the kno wn lipid-based drug delivesry systems can be=
u sed in the practice of the inventtion. For instance, multiv=esicular liposomess
(MVL), multilamellar liposomes (alsso known as multilamella:r vesicles or MLV)s,
u nilamellar liposomes, inc[uding s mall unilamellar liposome=s (also known ass
u nilamellar vesicles or SUV) and Barge unilamellar liposom es (also known ass
lzarge unilamellar vesicles or LUV)), can all be used so lo ng as a sustained
realease rate of the encapsulated combination-composition omf the invention car
be established. In one embodimeent, the lipid-based forrmulation can be =
rmultivesicular liposome system. The composition of the sysnthetic membrane
vezsicle is usually a combination of phospholipids, usually izn combination witi—
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steroid=s, especially cholesterol. Other phospholipids or oth: er lipids may also be
used. EExamples of lipids useful in synthetic membrane vesicle production
include  phosphatidylglycerols, phosphatidylcholines, phosphatidylserines,
phosphaatidyl-ethanolaminos, sphimgolipids, cerebrosides , and gangliosides.
Preferambly phospholipids . including egg phosphatidylcholine,
dipalmi—toylphosphatidylcholine, di stearoylphosphatidylcholine, dioleoylphos-
phatidy~icholine, dipalmitoylphosplatidylglycerol, and adioleoylphosphatidyl-
glycero | are used. In another embodiment, the compossition containing the
combin ation-composition of the inv-ention may be incorpor—ated or impfegnated
into a BEbiopabsorbable matrix. In addition, the matrix may Bbe comprised of the
said bicopolymer. A suitable biopol-ymer for the present irvention can include
also orme or more macromoleculess selected from the group consisting of
collagem, elastin, fibronectin, vitromectin, laminin, polyglycolic acid, hyaluronic
acid, chondroitin sulphate, dermata n sulphate, heparin sulpohate, heparin, fibrin,
cellulos=e, gelatine, polylysine, echinonectin, entactirm, thrombospondin,
uvomor—ufin, biglycan, decorin, &and dextran. The fommulation of these
macromolecules intoc a biopolymer is well known in the= art. In a preferred
embodi ment, the therapeutic composition is not i mmunogenic when
adminisstered to a human patient for- therapeutic purposes.

The therapeutic composition of the present inve ntion can include
pharma.ceutically acceptable salts of the components therein. Pharmaceutically
acceptamble salts include the acid a ddition salts that are formed with inorganic
acids st_ich as hydrochloric or phosphoric acids, or such orcganic acids as acetic,
tartaric, mandelic and the like. Saltss formed with the free caarboxyl groups of the
proline and the proline derivatives can also be derived frrom inorganic bases
such ass sodium, potassium, ammonrium, calcium or ferric aydroxides, and such
organic bases as isopropylamine, {trimethylamino, 2-ethylamino ethanoi,
histidine2, procaine and the like. Phy siologically tolerable camrriers are well known
in the a rt. Exemplary liquid carriers are sterile aqueous sol utions which contain
no materals in addition to the active ingredients and water, or contain a buffer
such ass sodium phosphate at a physioiogicai pH value=, in a physiologicai
amount of saline or both, for exam ple phosphate-buffered saline. Further still,
aqueouss carriers can contain more f-han one buffer salt, as =well as salts such as
sodium and potassium chlorides, dextrose, propylene =glycol, polyethylene
glycol aind other solutes. Liquid compositions can also con tain liquid phases in
addition to and to the exclusion. of water. Exemplary examples of such
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=additional liquid phases includ«e glycerine, vegetable oil=s such as cottonseed oil,
c:)rgani‘c esters such as ethyl oleate, and water-oil e=mulsions. A therapeautic
composition contains a cormmposition of the present invention, typically- an
=mount of at least 0.1 weigght percent of composiltion per weight of #otal
& herapeutic composition. A we=ight percent is a ratio by weight of compositiosn of
&nhe invention to total composition. Thus, for example, €.1 weight percent is 0.1
cyrams of proline, isomers, sa lts and fragments thereof together with the aanti- -
cancer ligand-per 100 grams o»f total composition.

~The term "pharmaceutically acceptable salt" refers to tEiose salts of compotinds
wahich retain the biological eff ectiveness and propertiees of the free bases and
wnhich are obtained by reactio n with inorganic acids siich as hydrochloric &acid,
Ehydrobromic acid, sulphuric acsid, nitric acid, phosphoric acid, methanesulph onic
=acid, ethanesulphonic acid, p#oluenesulphonic acid, sallicylic acid and the like.
EPharmaceutically acceptable salts include alkali metaal salts, such as soddium
=and potassium, alkaline earth =salts and ammonium salts.

~The pharmaceutical composition containing the activea ingredient may be in a
#Form suitable for oral use, for example, as tablets, trocches, lozenges, aqueous
eor oily suspensions, dispersitele powders or granules, emulsions, hard or soft
ecapsules, or syrups or elixirss. Compositions intende=d for oral use may be
gorepared according to any nmethod known to the art= for the manufactur-e of
goharmaceutical compositions and such compositions rmay contain one or rmnore
a=agents selected from the group consisting of sweet-ening agents, flavouuring
=agents, colouring agents =@nd preserving agentss in order to proevide
goharmaceutically elegant and  palatable preparations. T ablets contain the acctive
@ingredient in admixture with ron-toxic pharmaceuticallly acceptable excipi ents
wnhich are suitable for the marufacture of tablets. The se excipients may bes for
e=xample, inert diluents, such &s calcium carbonate, so dium carbonate, lact ose,
ecalcium phosphate or sodium phosphate; granulating aand disintegrating agesnts,
#For example corn starch, or alginic acid; binding age=nts, for example starch,
cgelatine or acacia, and lubriccating agents, for exampole magnesium steawate,
=stearic acid or talc. The tabiests may be uncoated or they may be coatecd by
B<nown technigues to delay dissintegration and absorpti on in the gastrointesstinal
®ract and thereby provide a su stained action over a lon ger period. For exan—ple,
= time delay material such as glyceryl monostearate o=r glyceryl distearate may
e employed. They may also ke coated by the techniquies described in the U.S.
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Pat. Nos. 4,256,108; 4,166 ,452; and 4,265,874, to f~-orm osmotic therapeautic
tablets for control release2. A pharmaceutical comnposition may also,. or
alternatively, contain one or more drugs, which may bee linked to a modulaating
agent or may be free within the composition. Virt ually any drug may~ be
administered in combination with a modulating agent a&as described herein, f~or a
variety of purposes as descriibed below. Examples of tyrpes of drugs that mazy be
administered with a mod-ulating agent include amalgesics, anaesthe tics,
antianginals, antifungals, an-tibiotics, anti-cancer drugs- (e.g., taxol or mitom ycin
C), anti-inflammatories (e.-g., ibuprofen and indormnethacin), anthelmin tics,
antidepressants, antidotes, antiemetics, antihistammines, antihypertensi-ves,
antimalarials, antimicrotubumle agents (e.g., colchici ne or vinca alkalo#ds),
antimigraine agents, antimi-crobials, antiphsychotics, antipyretics, antisep-tics,
anti-signalling agents (e.g ., protein kinase C inhibitors or inhibitorss of
intracellular calcium modbilization), antiarthritics,  antithrombin agesnts,
antituberculotics, antitussivess, antivirals, appetite su ppressants, cardioactive
drugs, chemical dependericy drugs, cathartics, cihemotherapeutic agesnts,
coronary, cerebral or poeripheral vasodilators, contraceptive agents,
depressants, diuretics, e>xpectorants, growth fact-ors, hormonal agesnts,
hypnotics, immunosuppresssion agents, narcotic antaagonists, parasympamtho-
mimetics, sedatives, stimula_nts, sympathomimetics, tosxins (e.g., cholera to xin),
tranquilizers and urinary anti -infectives.

Formulations for oral use rmay also be presented ass hard gelatine caps-ules

‘where in the active ingredie=nt is mixed with an inert ssolid diluent, for exarmple

calcium carbonate, calcium phosphate or kaolin, or &s soft gelatine caps-ules

" wherein the active ingredien tis mixed with water or arm oil medium, for exarmple

peanut oil, liquid paraffin or olive oil.

Aqueous suspensions contzain the active materials in &admixture with excipi ents
suitable for the manufactumre of agueous suspensio ns. Such excipients are
suspending agents, for example sodium carboxymethylcellul ose,
methylcellulose, hydroxy-pwopylmethylcellulose, sodlium alginate polywinyl-
pyrrolidone, gum tragacanth and gum acacia; dispersimng or wetting agents may
be a naturally occurring ptosphatide, for example Becithin, or condenszation
products of an alkylene oxzide with fatty acids, for example polyoxyethy~lene
stearate, or condensation p roducts of ethylene oxide with long chain aliptatic
alcohols, for example hepta decaethyleneoxycetanol, ©r condensation prod! ucts
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of ethylene oxidlle with partial esters derived fFrom fatty acids and a hexitol such a
polyoxyethylenes with partial esters deriv ed from fatty acicds and hexitol
anhydrides, for example polyoxyethylene ssorbitan monooleate. The aqueous
suspensions maay also contain one or more preservatives, for eample ethyl, or
n-propyl, p-hydliroxybenzoate, one or moree colouring agents , one or more
flavouring agermts, and one or more sweet-ening agents, sucha as sucrose or
saccharin.

Oily suspensiors may be formulated by su spending the active= ingredient in a
vegetable oil, for example arachis oil, olive ©il, sesame oil or coaconut oil, orin a
mineral oil succh as liquid paraffin. The oily suspensions may contain a

- thickening age=nt, for example beeswax, hard paraffin or cetyl alcohol.
Sweetening age=nts such as those set forth above, and flavour-ing agents may
be added to preovide a palatable oral prepawration. These compeositions may be
preserved by th e addition of an anti-oxidant ssuch as ascorbic ac id.

Dispersible powwders and granules suitablie for preparation of an aqueous
suspension by —the addition of water provide the active ingredient in admixture
with a dispers ing or wetting agent, suspoending agent andl one or more
preservatives. SSuitable dispersing or wetting agents and suspermding agents are
exemplified, for example sweetening, flavoumring and colouring a gents, may also
be present.

The pharmaceustical compositions of the inveantion may also be ir the form of oil-
in-water emulsicons. The oily phase may be = vegetable oil, for example olive oil
or arachis oil, oer a mineral oil, for example liquid paraffin or mi xtures of these.
Suitable emulsiifying agents may be naturall=y-occurring gums, for example gum
acacia or gum -tragacanth, naturally-occurrirhg phosphatides, fo=r example soya
bean, lecithin, and esters/partial esters desrived from fatty acids and hexitol
anhydrides, for example sorbitan monooleat € and condensatiorm products of the
said partial esteers with ethylene oxide, for example polyoxyet-hylene sorbitan
monooleate. Thhe emulsions may also ceontain sweetening and flavouring
agents.

Syrups and elixirs may be formulated with sweetening agen-ts, for example
glycerol, propyl ene glycol, sorbitol or sucr-ose. Such formulaations may also
contain demulce=nt, preservatives, flavouringg agents and colour-ing agents. The
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pharmrmaceutical compositions may be in the form of a sterile injeectabie aqueous
or ole2agenous suspension. This suspension may be formulated according to the
know~n art using those suitable dispersing or wetting agents zand suspending
agenfits which have been mentioned above. The sterile inject=able preparation
may also be in a sterile injectable solution or suspension in a non-toxic
parerterally-acceptable diluent or solvent, for example as abssolution in 1, 3-
butare diol. Among the acceptable ve hicles and solvents that nmay be employed
are wwater, Ringer's solution and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent. or suspending
mediwum. For this purpose any bland fixed oil may be empoloyed including
synth etic mono- or diglycerides. In addition, fatty acids such a s oleic acid find
use i the preparation of injectables.

For amdministration to patients, the active substances of the p-resent invention
are mixed with a pharmaceutically acceptable carrier or diluermt in accordance
with  routine procedures. Therapeutic formulations will be =dministered by
intrav=enous infusion or by subcutanesous injection. The formu lations can also
contamin, if desired, other therapeutic agents.

Dosasge levels of the order of from about 0.05 mg to about 140 mg per kilogram
of bosdy weight per: day are useful in the treatment of the above-indicated
condi-tions (about 2.5 mg to about 7 g per patient per day_). For example,
inflanmmation may be effectively treate d by the administration of from about 0.01
to 50 mg of the compound per kilograrm of body weight per day Cabout 0.5 mg to
aboutxi 3.5 g per patient per day). The amount of active ingredi=ent that may be
comb -ined with the carrier materials to produce a single dosacme form will vary
depernding upon the host treated and the particular mode of admministration. For
exam ple, a formulation intended for thhe oral administration of himans may vary
from about 5 to about 95% of the total composition. Dosages unit forms will
gener—ally contain between from about 1 mg to about 5003 mg of active
ingreclient. It will be understood, however, that the specific do se level for any
partic uiar patient will depend upon a variety of factors includirmg the activity of
the sppecific compound employed, the age, body weight, gene=ral health, sex,
diet time of administration, route of administration, rate of excretion, drug
comb ination and the severity of the particular disease undergoi ng therapy. The
dose effective amount of compounds according to the invesntion will vary
depernding upon factors including the particular compound, toxicity, and
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inhibitory activity, the condition treated, and wheether the compouncd is
administered alone or with oOther therapies. Typically a dose effective am ount
will range from about 0.0001 mg/kg to 1500 mg/kg, rmore preferably 1 to 000
mg/kg, more preferably from about 1 to 150 mg/kg of body weight, and rmost
preferably about 50 to 100 m g/kg of body weight. The invention relates also to a
process or a method for thee treatment of the abowementioned pathological
conditions. The compoundss of the present inventi=on can be administeered
prophylactically or therapeu-tically, preferably in an amount that is effective
against the mentioned disowders, to a warm-bloode=d animal, for exampele a
human, requiring such treatrment, the compounds pre=ferably being used ira the
form of pharmaceutical compositions. ‘

Formulation of pharmaceutically-acceptable excipient=s and carrier solutiors is
well-known to those of skill ir the art, as is the develoopment of suitable dowsing
and treatment regimens for wsing the particular compositions described hesrein
in a variety of treatment regi mens, including e.g., ora |, parenteral, intraven ous,
intranasal, and intramuscular administration and formuulation. '

A. Oral Delivery

In certain applications, the p harmaceutical compositicns disclosed herein may
be delivered via oral admimistration. As such, thesse compositions may be
formulated with an inert dilue nt or with an assimilable edible carrier, or they may
be enclosed in hard- or soft-shell gelatine capsule, or they may be compressed
into tablets, or they may be ircorporated directly with tihe food of the diet.

The active compounds may even be incorporated wilkh excipients and usexd in
the form of ingestible tablets, buccal tables, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like. The tablet=s, troches, pills, caps ules
and the like may also contain the following: a bineder, as gum tragacanth,
acacia, cornstarch, or gelatine; excipients, such as dicalcium phosphate; a
disintegrating agent, such ass com starch, potato stamrch, alginic acid and the

* like: a lubricant, such as mag nesium stearate; and a s=weetening agent, such as

sucrose, lactose or sacchari n may be added or a flavouring agent, suckh as
peppermint, oil of wintergreem, or cherry flavouring. W~ hen the dosage unit form
is a capsule, it may contain, in addition to materials o=f the above type, a lisquid
carrier. Various other materials may be present as coatings or to otherwise
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modify the physical form of the dosage unit. For instance, ®ablets, pills, or
capsules may be coated with shellac, sumgar, or both. A syrLip of elixir may
contain the active compound sucrose as=s a sweetening ageant, methyl and
propylpar-abens as preservatives, a dye and a flavouring, suech as cherry or
orange flaavour. Of course, any material used in preparing any closage unit form
should b e pharmaceutically pure and substantially non-toxic in the amounts
employecd. In addition, the active comgoounds may be irmcorporated into
sustainecd-release preparation and formulations.

Typically., these formulations contain at le-ast 0.1% of the acti=ve compound of
the inveration or more, although the percertage of the active in gredient(s) may,
of course2, be varied and may conveniently be between about 1 -or 2% and about
60% or 70% or more of the weight or volu me of the total formumlation. Naturally,
the amowunt of active compound(s) in each therapéutically us-eful composition
may be gorepared is such a way that a su itable dosage will be= obtained in any
given urit dose of the compound. Factors such as solubilitmy, bioavailability,
biologicaa! half-life, route of administratiorn, product shelf life, as well as other
pharmmac=ological considerations will be cortemplated by one skilled in the art of
preparingg such pharmaceutical formulatiors, and as such, a vériety of dosages
and trea®ment regimens may be desirable.

For ora | administration the corhpositions of the present- invention may
altematiwely be incorporated with one or more excipients im the form of a
mouthw=sh, dentifrice, buccal tablet, oral spray, or swublingual orally-
administered formulation. For example , a mouthwash ma&@y be prepared
incorpor=ating the active ingredient in the required amount imn an appropriate
solvent, such as a sodium borate solutiom (Dobeil's Solution). Alternatively, the
active imgredient may be incorporated into an oral solution such as one
containirg sodium borate, glycerine and protassium bicarbonatee, or dispersed in
a dentifr-ice, or added in a therapeutically-effective amount to am composition that
may inc3ude water, binders, abrasives, flaavouring agents, foarming agents, and
humectaants. Alternatively the compositioms may be fashioneed into a tablet or
solution form that may be placed under th e tongue or otherwis e dissolved in the
mouth,
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B . Injectable Delivery

In certain circumstances it \will be desirable to deliwer the pharmaceu tical
compositions disclosed hereimn parenterally, intravenouusly, intramuscularlyw, or
ewen intraperitoneally. Solutio ns of the active compournds as free bases oer as
pharmacologically acceptable salts may be prepared in water suitably m.ixed’
writh a surfactant, such as hwydroxypropylceliulose. Di-spersions may also be
p repared in glycerol, liquid peolyethylene glycols, and mixtures thereof armd in
o ils. Under ordinary conditionss of storage and use, thes=e preparations cont=ain a
p reservative to prevent the growth of microorganisms.

T he pharmaceutical forms suiitable for injectable use include sterile aquesous
solutions or dispersions a nd sterile powders for- the extemporaneous
prreparation of sterile injectab le solutions or dispersiorms. In all cases the —form
nnust be sterile and must be —fiuid to the extent that ezmsy syringability exissts. It
rnust be stable under the corditions of manufacture amd storage and musst be
pereserved against the contam inating action of microorgaanisms, such as bac=teria
aand fungl. The carrier can bee a solvent or dispersion medium containing, for
exxample, water, ethanol, pomlyol (e.g., glycerol, prop-ylene glycol, and | iquid
polyethylene glycol, and the like), suitable mixtures tiereof, and/or vege—table
oils. Proper fluidity may be rmnaintained, for example, bbby the use of a coaating,
ssuch as lecithin, by the maintzenance of the required paxrticie size in the ca=se of
dlispersion and by the use of surfactants. The prewention of the action of
rmicroorganisms can be faciltated by various antibacterial and antifiingal
agents, for example, parabers, chiorobutanol, phenol., sorbic acid, thimer-osal,
and the like. In many cases, it will be preferable to include isotonic agent=s, for
example, sugars or sodium chloride. Prolonged absworption of the injec=table
compositions can be brough—t about by the use in the= compositions of agents
delaying absorption, for exarrmple, aluminium monostea rate and gelatine.

For parenteral administration in an aqueous solution, -for exampie, the soBution
sshould be suitably buffered if necessary and the liguiid diluent first rencdered
i sotonic with sufficient saline «or glucose. These particullar aqueous solutiorms are
especially suitable for imtravenous, intramusculaar, subcutaneous  and
i ntraperitoneal administration . In this connection, a ster-ile aqueous mediunm that
can be employed will be known to those of skill in the art in light of the preesent
disclosure. For example, one= dosage may be dissolveed in 1 mi of isotonic NaCl
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solution and either added to 1000 mi of Ehypodermoclysis flmuid or injected at the
proposed sitee of infusion. Some necesssary variation in thme dosage will occur
depending or the condition of the subject being treated. The2 person responsible
for administration will, in any event, destermine the appropriate dose for the
individual sumbject. Moreover, for humaman administration, preparations should
meet sterilitys, pyrogenicity, and the gesneral safety and purity standards as
required by mational or regional offices of¥ biologics standards.

Sterile inject=able solutions are prepared by incorporating tke active compounds
in the requiwed amount in the approperiate solvent with various ingredients
enumerated above, as required, follovwed by filtered ste=rilization. Generally,
dispersions are prepared by incorpcorating the variomus sterilized active
ingredients imto a sterile vehicle which contains the basic dispersion medium
and the requ.ired other ingredients from t-hose enumerated =above. In the case of
sterile powdesrs for the preparation of s&erile injectable sokutions, the preferred
methods of poreparation are vacuum-dryiing and freeze-dryi&ng techniques which
yield a powder of the active ingredient plus any addition=2l desired ingredient
from a previously sterile-filtered solution thereof.

The compos itions disclosed herein may be formulated in em neutral or salt form.
Pharmaceuti cally-acceptable salts incluede the acid addition salts (formed with
the free amiro groups of the protein) anead which are formecd with inorganic acids
such as, for example, hydrochloric or p hosphoric acids, o-r such organic acids
as acetic, oxxalic, tartaric, mandelic, armd the like. Salts f-ormed with the free
carboxyl grouups can also be derived frormn inorganic bases such as, for example,
sodlum, potaassium, ammonium, calciuma, or ferric hydroxidees, and such organic
bases as iso propylamine, trimethylamines, histidine, procaire and the like. Upon
formulation, solutions will be administezred in a manner compatible with the
dosage formulation and in such amoumnt as is therapeutically effective. The
formulations are easily administered i a variety of dossage forms such as

" injectable so utions, drug-release capsulees, and the like.

As used he=rein, "carrier" includes anwy and all solvents, dispersion media,
vehicles, coaatings, diluents, antibacteriaal and antifungal =agents, isotonic and
absorption deelaying agents, buffers, carr ier solutions, suspeensions, colloids, and
the like. The use of such media a:nd agents for ptharmaceutical active
substances i s well known in the art. Exczept insofar as anyw conventional media
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or agent is incommpatible with the active ingrediert, its use in the therapeeutic
compositions is contemplated. Supplementary ac=tive ingredients can alseo be
incorporated into the compositions.

The phrase "pharmaceutically-acceptable” referss to molecular entities and
compositions thaat do not produce an allergic or simmilar untoward reaction wwhen
administered to a human. The preparation of aan aqueous composition that
contains a proteiin as an active ingredient is well urderstood in the art. Typi cally,
such compositions are prepared as injectables, either as liquid solutiors or
suspensions; so lid forms suitable for solution in, o=t suspension in, liquid pr-ior to

" injection can als© be prepared. The preparation can also be emulsified.

c. Nasal Deliwery

In certain embodiments, the pharmaceutical comgpositions may be deliver-ed by
intranasal sprays, inhalation, and/or other aeroseol delivery vehicles. Likewise,
the delivery of dirugs using intranasal microparticles resins and lysophosphaztidyl-
glycerol compouands are also well-known in the phaarmaceutical arts.

D. Liposome-, Nanocapsule-, and Microparticle—mediated Delivery

In certain embodiments, the inventors conterraplate the use of liposeomes,
nanocapsules, microparticies, microspheres, lipi-d particles, vesicles, ard the
like, for the introduction of the compositions =of the present inventiom into
suitable host ceslis. In particular, the compositionss of the present inventiomn may
be formulated for delivery either encapsulated irm a lipid particle, a lipososme, a
vesicle, a nanossphere, or a nanoparticle or the likCe.

Such formulations may be preferred for the intwoduction of pharmaceu-tically-
acceptable formulations of the combination-comgoosition or constructs dis«ciosed
herein. The forration and use of liposomes is ge=nerally known to those of skill
in the art. Recently, liposomes were developed with improved serum s-tability
and circulation half-times (Gabizon and Papaahadjopoulos, 1988). F urther,
various methods of liposome and liposome like preparations as potential drug
carriers have b een reviewed (Takakura, 1998; CChandran et al., 1997; Maargalit,
1995; U.S. Prat. Nos. 5,567,434; 5,552,157; 5,565,21 3; 5,738,868 and
5,795,587, each specifically incorporated herein by reference in its entiresty). In
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addition to liposome characteristics, &an important determinanst in entrapping
compound s is the physicochemical pmoperties of the compoumnd itself. Polar
compound s are trapped in the agueou-s spaces and nonpolar ccompounds bind
to the lipid bilayer of the vesicle. P®olar compounds are re=leased through
permeatiomn or when the bilayer is br-oken, but nonpolar conmpounds remain
affiliated vvith the bilayer unless it is Clisrupted by temperature or exposure to
lipoproteirms. Both types show maxim um efflux rates at the pohase transition
temperature. Liposomes interact witlin cells via four differert mechanisms:
endocytossis by phagocytic cells of —the reticuloendothelial ssystem such as
macrophaxges and neutrophils; adsorgotion to the cell surface , either by non-
specific weak hydrophobic or electrostaatic forces, or by specific interactions with
cell-surfacce components; fusion with t he plasma cell membrarme by insertion of
the lipid bilayer of the liposome into t.he plasma membrane writh simultaneous
release o liposomal contents into the= cytoplasm; and by transsfer of liposomal
lipids to cellular or subcellular membranes, or vice verssa, without any
association of the liposome contentss. It often is difficult to =determine which
mechanissm is operative and more thamn one may operate at the same time.

The fate and disposition of intravenously injected liposomes depend on their
physical properties, such as size, fluicity, and surface charge. “They may persist
in tissuess for hours or days, dependi ng on their composition, and half lives in
the blood range from minutes to several hours. Larger liposomes, such as
MLVs and LUVs, are taken up rapidly by phagocytlic cells of the
reticuloerdothelial system, but physio logy of the circulatory sysstem restrains the
exit of swich large species at most ssites. They can exit only in places where
large opesnings or pores exist in the capillary endothelium, such as the sinusoids
of the liv-er or spleen. Thus, these omrgans are the predominaate site of uptake.
On the other hand, SUVs show a broader tissue distribumtion but still are
sequestesred highly in the liver and spleen. In general, this in vivo behaviour
limits the potential targeting of lipossomes to only those orejans and tissues
accessible to their large size. Thesse include the blood, liwer, spleen, bone
marrow, and iymphoid organs.

Targeting is generally not a limitaaton in terms of the poresent invention.
Howeverr, should specific targeting be desired, methods are amvailable for this to
be acconplished. Antibodies may bez used to bind to the lipo=some surface and
to direck the antibody and its drugg contents to specific amntigenic receptors
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located on a particular cell-type surface. Carbolydrate determinants
(sglycoprotein or glycolipid cell-ssurface components that play a role in cell-cell
reecognition, interaction and adhmesion) may also be used =s recognition sites as
thhey have potential in directings liposomes to particular cell types. Mostly, it is
contemplated that intravenous- injection of liposomal p=reparations would be
wised, but other routes of admin istration are also conceiva ble.

Alternatively, the invention provides for pharmaaceutically-acceptable
ranocapsule formulations of the compositions of the present invention.
MNanocapsules can generally e=ntrap compounds in a st_able and reproducible
wvay (Henry-Michelland et al., 19887; Quintanar-Guerrero &t al., 1998; Douglas et
al., 1987). To avoid side effects due to intracellular polyneric overloading, such
ultra fine particles (sized around 0.1 .mu.m) should be de=signed using polymers
=able to be degraded in vivo. Biodegradable polyalkyl-cyanoacrylate
ranoparticles that meet these requirements are contermplated for use in the
poresent invention.

~The subjects treated will typically comprise of mammals= and will preferably be
Fuman subjects, e.g., human cancer subjects. The compounds of the invention
rnay be used alone or in combiination. Additionally, the tr-eated compounds may—
Be utilized with other types of tareatments, e.g., cancer trezatments. For ex‘ample,
&he subject compounds maw be used with other chemotherapies, e.g.,
#amoxifen, taxol, methothrexate, biologicals, such as ant®bodies, growth factors,
Bymphokines, or radiation, etc. Combination therapies mmay result in synergistic=
wesults. The preferred indicatkon is cancer, especially the cancers identified.
previously.

~The compositions and method s provided herein are parfticularly deemed usefull
¥or the treatment of cancer including solid tumours suchn as skin, breast, brain..
«cervical carcinomas, testicular carcinomas, etc. More paatticularly, cancers thatk
amay be treated by the compossitions and methods of thea invention include, bul
zare not limited to: Cardiac: sarcoma (angiosa rcoma, fibrosarcoma,,
rhabdomyosarcoma, liposarcosma), myxoma, rhabdomwmyoma, fibroma, lipomzaa
aand teratoma; Lung: bronchoggenic carcinoma (squamotus cell, undifferentiateca
=mall cell, undifferentiated large cell, adenocarcinoma) , alveolar (bronchiolar?)
«<arcinoma, bronchial aden oma, sarcoma, lymphsoma, chondromatous
tamartoma, mesothelioma; Gastrointestinal: oesoph agus (squamous cel |
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carcinosma, adenocarcinoma, lei(;myosarcoma, lymphosma), stomach
(carcineoma, lymphoma, leiomyosarcoma), pancreas (ductal =denocarcinoma,
insulinoma, glucagonoma, gastrinoma, carcinoid tumours, vipo ma), small bowel
(adeno=carcinoma, lymphoma, carcinoid tumours, Karposi's sarcoma,
leiomycoma, haemangioma, lipoma, neurofibroma, fibrom=), large bowel
(adenomcarcinoma, tubular adenoma, villous adenoma, hamartcoma, leiomyoma);
Genito urinary tract: kidney (adenocarcinoma, Wilm's tumour [mephroblastomal,
lymphcoma, leukaemia), bladder and urethra (squamous cell carcinoma,
transitilonal cell carcinoma, adenocarcinoma), prostate ( adenocarcinoma,
sarcorma), testis (seminoma, teratoma, embryonal carcinoma, teratocarcinoma,
chorioscarcinoma, sarcoma, interstitial cell carcinoma, fibrom a, fibroadenoma,
adeno matoid tumours, lipoma); Liver: hepatoma (hepatoceNiular carcinoma),
cholargiocarcinoma, hepatoblastoma, angiosarcoma, hepatoecellular adenoma,
haemaangioma; Bone: osteogenic sarcoma (osteosarcoma), fibrosarcoma,
maligrant fibrous histiocytoma, chondrosarcoma, Ewing's samrcoma, malignant
lymph-oma (reticulum cell sarcoma), multiple myeloma, malignant giant cell
tumowmr chordoma, osteochronfroma (osteocartilaginous e><ostoses), benign
chondlroma, chondroblastoma, chondromyxofibroma, osteoid costeoma and giant
cell tmumours; Nervous system: skull (osteoma, hemangiioma, granuloma,
xanthcoma, osteitis deformans), meninges (meningioma, mmeningiosarcoma,
gliomaatosis), brain (astrocytoma, medulloblastoma, gliomma, ependymoma,
germimoma  [pinealoma), glioblastoma  multiform, ooligodendroglioma,
schwaannoma, retinoblastoma, congenital tumours), spinal c-ord neurofibroma,
menirigioma, glioma, sarcoma); Gynaecological: " utemrus (endometrial
carcimoma), cervix (cervical carcinoma, pre-tumour cervical dysplasia), ovaries
(ovari an carcinoma [serous cystadenocarcinor-na, mucinous
cystacdenocarcinoma, unclassified carcinomal, granulosa-theecal cell tumours,
Serto li-Leydig cell tumours, dysgerminoma, malignant teratoma), wvulva
(squaamous cell carcinoma, intraepithelial carcinoma, adenocarcinoma,
fibrossarcoma, melanoma), vagina (clear cell carcinomz, squamous cell
carciroma, botryoid sarcoma (embryona! rhabdomyosarcorna], fallopian tubes
(carciinoma); Hematologic: blood (myeloid {eukemia [acute &and chronic], acute
lympHoblastic leukemia, chronic lymphocytic leukemia, myeloproliferative
disea:ses, multiple myeloma, myelodysplastic syndrome), Hodgkin's disease,
non-Fodgkin's lymphoma [malignant lymphoma]; Skin: ma lignant melanoma,
basall cell carcinoma, squamous cell carcinoma, Karposi'=s sarcoma, moles
dyspl astic nevi, lipoma, angioma, dermatofibroma, keloicds, psoriasis;, and
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Adrenal glands: neuroblastomma. Thus, the term "cancerowJs cell" as provided
herein, inciudes a cell afflicted by any one of the above idertified conditions.

Therefore, as used herein, "cancer" refers to all types of caancer or necplasm or
malignant tumours found in mammals, including carcinommas and sarcomas.
Examples of cancers are caracer of the brain, breast, cervix,. colon, head & neck,
kidney, lung, non-small cell lung, melanoma, mesotheliorma, ovary, sarcoma,
stomach, uterus and Medulloblastoma.

The term "leukaemia” refers broadly to progressive, malig nant diseases of the
blood-forming organs and is generally characterized by a listorted proliferation
and development of leukocytes and their precursors in the blood and bone
marrow. Leukaemia is generally clinically classified on —the basis of (1) the
duration and character of the disease-acute or chronic; (2) the type of cell
involved; myeloid (myelogeryous), lymphoid (lymphogenou=s), or monocytic; and
(3) the increase or non-increase in the number abnormail cells in the blood-
leukaemic or aleukaemic (suibleukaemic). The P388 leuka.emia model is widely
accepted as being predictive of in vivo anti-leukaemic actiwity. It is believed that
compound that tests positive in the P388 assay will generally exhibit some level

_of anti-leukaemic activity im vivo regardless of the type of leukaemia being

treated. Accordingly, the present invention includes a method of treating
leukaemia, and, preferably, a method of treating aecute nonlymphocytic
leukaemia, chronic lymphocytic leukaemia, acute gra_nulocytic leukaemia,
chronic granulocytic leukaemia, acute promyelocytic leLikaemia, adult T-cell
leukaemia, aleukaemic leuakaemia, a leukocythemic le=ukaemia, basophylic
leukaemia, blast cell leuskaemia, bovine leukaemia, chronic myelocytic
leukaemia, leukaemia cutis, embryonal leukaemia, eo sinophilic leukaemia,
Gross' leukaemia, hairy-cell leukaemia, hemoblastic  leukaemia,
hemocytoblastic leukaemia, histiocytic leukaemia, stem «cell leukaemia, acute
monocytic  leukaemia,  leukopenic leukaemia, . lyrnphatic  leukaemia,
fymphoblastic leukaemia, 1ymphocytic leukaemia, lympkiogenous leukaemia,
lymphoid leukaemia, lymp hosarcoma cell leukaemia, rnast cell leukaemia,
megakaryocytic leukaemia, micromyeloblastic leukaemia, monocytic leukaemia,
myeloblastic leukaemia, my elocytic leukaemia, myeloid gr-anulocytic leukaemia,
myelomonocytic leukaemia, Naegeli leukaemia, plassma cell leukaemia,
plasmacytic leukaemia, p romyelocytic leukaemia, Rieader cell leukaemia,
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Schilling's leukaemia, stem cell leukaemia, sublesukaemic leukaemia, and
undifferentiated cell leukaemia.

The term "sarcoma" generally refers to a tumoumr which is made up ef a
substance like the embryonic connective tissue and is generally compose=d of
closely packed cells embedded in a fibrillar or homogeneous substa.nce.
Sarcomas which can be treated with combination-ceomposition of the invertion
and optionally a potentiator and/or chemother—apeutic agent includ e a
chondrosarcoma, fibrosarcoma, lymphosarczoma, melanosarcoma,
myxosarcoma, osteosarcoma, Abemethy's sarccoma, adipose sarceoma,
liposarcoma, alveolar soft part sarcoma, ameloOblastic sarcoma, botryoid
sarcoma, chioroma sarcoma, chorio carcinoma, embryonal sarcoma, W ims'
tumour sarcoma, endometrial sarcoma, stromal ssarcoma, Ewing's sarc-oma,
fascial sarcoma, fibroblastic sarcoma, giant cell sarccoma, granulocytic sarc=oma,
Hodgkin's sarcoma, idiopathic muitiple pigmentzed hemorrhagic sarcoma,
immunoblastic sarcoma of B cells, lymphoma, inmmunoblastic sarcoma of T-
cells, Jensen's sarcoma, Kaposi's sarcoma. Kupffer cell sarcoma,
angiosarcoma, leukosarcoma, malignant mesenchmymoma sarcoma, paroOsteal
sarcoma, reticulocytic sarcoma, Rous sarcoma, s.erocystic sarcoma, symovial
sarcoma, and telangiectaltic sarcoma.

The term "melanoma” is taken to mean a tumour arising from the melan ocytic
system of the skin and other organs. Melanomas w~hich can be treated with said
combination-compositions and optionally a ootentiator and/or arother

-chemotherapeutic agent include acralHentiginoesus melanoma, amel anotic

melanoma, benign juvenile melanoma, Cloudman'ss melanoma, $91 melamoma,
Harding-Passey melanoma, juvenile melanoma, lentigo maligna melamnoma,
malignant melanoma, nodular melanoma, subungaal melanoma, and superficial
spreading melanoma.

The term "carcinoma” refers to a malignant new growth made up of ep ithelial
cells tending to infiltrate the surrounding tissues and give rise to metasstases.
Exemplary carcinomas which can be treated with said combirhation-
compositions and optionally a potentiator and/o r a chemotherapeutic agent
include, for example, acinar carcinoma, acinus carcinoma, adensocystic
carcinoma, adenoid cystic carcinoma, carcinoma =adenomatosum, carcinoma of
adrenal cortex, alveolar carcinoma, alveolar cell carcinoma, basal cell
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carcinoma, carcinoma basocellulare, basaloid carcino ma, basosquamous ce i
carcinoma, bronchioalveolar carcinoma, bronchiolar c=arcinoma, bronchogeni €
carcinoma, cerebriform carcinoma, cholangiocellulaar carcinoma, chorioni ¢
carcinoma, colloid carcinoma, comedo carcinoma, corpous carcinoma, cribriforrm
carcinoma, carcinoma en cuirasse, carcinoma cutaneusm, cylindrical carcinoma,
cylindrical cell carcinoma, duct carcinoma, carcinoma durum, embryonaal .
carcinoma, encephaloid earcinoma, epiermoid carcincema, carcinoma epitheli=al
adenoids, exophytic cawcinoma, carcinoma ex ulcesr, carcinoma fibrosurm,
gelatiniforni carcinoma, gelatinous carcinoma, giant c-€ll carcinoma, carcinona
gigantocellulare, glandul ar carcinoma, granulosa ce=ll carcinoma, hair-matr-ix
carcinoma, haematoid carcinoma, hepatocellular  carcinoma, Hurthle ceell
carcinoma, hyaline carcinoma, hypemephroid carcin oma, infantile embryoral
carcinoma, carcinoma in situ, intraepidermal carcinoma, intraepithel ial
carcinoma, Krompecher's carcinoma, Kulchitzky-cesli carcinoma, large-c-ell
carcinoma, lenticular carcinoma, carcinoma lenticulare, lipomatous carcinoma,
lymphoepithelial carcirnoma, carcinoma medullar, medullary carcinoma,
melanotic carcinoma, carcinoma molle, mucinouss carcinoma, carcinorna

‘muciparum, carcinoma smucocellulare, mucoepidermaeoid carcinoma, carcinorma

mucosum, mucous carcinoma, carcinoma myxonmatodes, nasopharynge=al
carcinoma, oat cell carcinoma, carcinoma ossificcans, osteoid carcinorina,
papillary carcinoma, periportal carcinoma, pre-invasiive carcinoma, prickle cell
carcinoma, pultaceous carcinoma, renal cell carcino ma of kidney, reserve cell
carcinoma, carcinoma sarcomatodes, schneideri=an carcinoma, scirrhous
carcinoma, carcinoma scrofi, signet-ring cell carcirioma, carcinoma simpl ex,
small-cell carcinoma, solanoid carcinoma, spheroid al cell carcinoma, spindle
cell carcinoma, carcino ma spongiosum, squamous <arcinoma, squamous =ell
carcinoma, string carcinoma, carcinoma telamngiectaticum, carcino-ma
telangiectodes, transitional cell carcinoma, carcinoma tuberosum, tubereous
carcinoma, verrucous carcinoma, and carcinoma villosum.

Additional cancers which can be treated with the co=mposition according to the
invention include, for example, Hodgkin's Disease, Mon-Hodgkin's Lympho ma,
multiple mycloma, neuroblastoma, breast cancer, owvarian cancer, lung can cer,
rhabdomyosarcoma, prmary thrombocytosis, pr-imary macroglobulinermia,
small-cell lung tumourss, primary brain tumours, stormach cancer, colon can cer,
malignant pancreatic irsulanoma, malignant carcin oid, unary bladder carmcer,
pre-malignant skin lesions, testicular cancer, lyrmphomas, thyroid carmcer,
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neuroblasstoma, oesophageal cancer, genitourinary tract canecer, malignant
hypercalc aemia, cervical cancer, endoretrial cancer, adrenal cortical cancer,
and prost=ate cancer.

The presesnt invention concemns the use of proline or proline dervivatives or their
salts, esteers, isomers or prodrugs to in-crease and/or optimise the binding of
anti-canceer antibodies to the tumour antiegens and/or cell receptcoors. Therefore a
method osf improving target selectivity of =antibodies, wherein the ®arget is treated
in vitro omr in vivo with the combinatior composition of the in vention or with
proline, peroline derivatives or their salts, esters, isomers or prod rugs, is also an
object of the present invention.

The agerits described in the present inveention are believed to hamve the following
objective-s:

= Optimisation of the cell recepftors for antibodies bindi ng to the
tumour antigens.

=  Promotion/increase of the cell cycle progressions inhitoition.

« Acceleration of the terminal cifferentiation or apoptossis of the
cells.

= Reduction of the antibody—dependent cellular cwytotoxicity
(ADCC). _

= Activation of the tyrosine kinasse inhibitors.

= Increase of the sensitivity of t.umour cells to cytokiness such as
tumour necrosis factor.

» Increase of the anti-tumour response of antibodies and/or
chemotherapeutics and/or an—ti-tumour agents in patiesnts. This
will result in the achievement: of higher therapeutic efficacy of
the antibodies and/or chemotherapeutics and/or arti-tumour
agents and the decrease Of the adverse events and the
improvement of the quality of life of the patients.

The surmmary of the description cont=ained herein includes mnumerous terms
which are understood by those of ordinaary skill, taking into accoount the following

definitiors:

The terrm "antibodies" refers to the proteins produced by cellss of the immune



10

15

20

25

30

35

WO 20055/120495 PCT/EP2005/006184
255

systerm which attach to certain chemicals that the body recog nises as not being
part of its own normal tissues. Antibodies help the body to re=sist infections and
. even «cancer.

Mono clonal antibodies (mAbs) are a sspecial type of antibody that can be mass—
produmced in laboratories. Trastuzurmab (Herceptin) is thes first monociona’l
antibody drug used to treat women with breast cancer. It weorks by preventing
the HAER2/neu protein from promotin g excessive growth of toreast cancer cells
and rmay also help the immune systerm fight the cancer.

Othex monoclonal antibodies that rexcognise the HER2/newm protein are beingy
teste«d in clinical trials as are mono clonal antibodies that lock other growth.-
promuoting molecules of breast cancer cells. Monoclonal aribodies that haves
beerm designed to guide immune syskem cells, chemotherapyw drugs, or radiatiomn
theraapy directly to the tumour are als o being tested.

Moneclonal antibodies bind to specific prbteins which are found on the surfac e
of human celis and play a role in the cell growth regulation, e.g. Herceptin bindi s
to a protein called HER2. In laboratory experiments, Hercepstin inhibited tumouur
cell growth by this binding action. In the case of metastatic breast cancer cellss,
appr-oximately 80 % of the tumours produce excess amountss of HER2.

The antibodies can be used either alone to kill cancer cellls, or as carriers oof
othe=r substances used also for treakment of diagnostic purposes. For examplee,
chermotherapeutic agents can be aktached to monoclional =antibodies to deliveer
high concentrations of these toxic substances directly to —the tumour cells. In
theowry, this approach is less toxic and more effective- than convention al
chermotherapy because it reduces the delivery of harmfuil agents to normaal
tissuues.

Duriing the diagnostic process, moenoclonal antibodies m=ay be used to car-ry
radi=oactive substances to cancer cells within the body, #hus pinpointing tke
locaation of metastases that were preaviously undetected by cther methods.

Thes potential side effects of moroclonal antibodies ma y include dyspnoeea
(shortness of breathe) and mild wheezing, fever, headach e, rash, nausea aand
vomiting, tachycardia (rapid heartbezat) and/or allergic reactions.
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All chemotherapeutics inecluding cisplatin, carbopla tin, taxol, 5FU etc, are highly
toxic and generally pooorly tolerated. The potential side effects of
chemotherapeutics maay include haematologic toxicities suck  as

S thrombocytopenia, leucogpoenia and anaemia, norhaematologic toxicitiess such
as nephrotoxicity, ototfoxicity, neurotoxicity a nd emesis, injectior site
complications, sepsis, cardiovascular effects such as hypotensior and
bradycardia, diarrhoea, mucositis, dermatologic effects such as alopecia,
respiratory effects such =as interstitial pneumonia, lung fibrosis and pulrenonary

10 embolism, metabolic / nu-tritional effects such as wesight loss, peripheral oeedema
and/or dehydration.

The key concepts of the Bnvention can be summari=sed as follows:

1S = The present invention concerns the use of p=roline or proline deriva—tives
or their salts, este=rs, isomers or prodrugs teo increase and/or optimmise
the binding of tkme antibodies to the turmnour antigens and/or cell
receptors.

20 = Therefore a metlhod of improving target selectivity of antibosdies
wherein the target is treated in vitro or in vivo with the combination
composition of the invention or with prolin € or proline derivative=s or
their salts, esters, isomers or prodrugs is al=so an object of the pre=sent
invention. )

25

= The main objectivwe and advantage of the use of the combina tion-
composition, the c=ompounds of the present- patent and the methcod of
treatment is to red uce the administered amount of the antibody, ard/or
to increase the the=rapeutic efficacy of the aadministered antibody and

30 anti-tumour agent=s, and/or to reduce the toxic side effects of the
administered antiEbody and which will ressult in the increase and
improvement of thez quality of life of the treat-ed cancer patients.

The following summary wvill explain the possible different functions and node
35  of action of the extracellmular signalling molecules/-cell surface receptors,. the
antibodies and the proline derivatives involved in th e complex effect.
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Extra cellular signalling molecules/cell surface receptors

= Extracellular signalling molecules are synthesized a nd released by
signalling cells and produce a specific response only irm target cells that
have receptors for the signalling rmolecules. In multice=llular organisms,
an enormous variety of chemicals, including small moleccules (e.g. amino
acid or lipid derivatives, acetylcholine), peptides and prosteins are used in
this type of cell-to-cell communication.

= The seven major classes of cell surface receptors are:

= Protein-coupled rece ptors

= Cytokine receptors

~ Receptors Tyrosine Kinases
»  TGF receptors

» Hedgehog (Hg) receptors

»  Wnt receptors

= Notch receptors

=  Extracellular signalling molecules regulate interac—tions between
unicellular organisms and are critical regulators of gphysiology and
development in mutticellutar organisms.

= Binding of extracellular signalling molecules to cell-susrface receptors
triggers intracellular signal-transduction. pathways that ultimately
modulate cellular metabolism, function or gene express ion.

= External signals include membrane-anchored and se=creted proteins
and peptides, small lipophilic mmolecules (e.g. ster—oid hormones,
thyroxine), small hydrophilic molecules derived from armino acids {e.g.
epinephrine), gases (e.g. nitric oxide), and physical stinuii {e.g. light).

=  Signais from one cell can act on nearby cells (paracr—ine), on distant
cells (endocrine), or on the signalling cell itself (autocrime).

= Receptors bind ligands with considerable specifilicty, which is
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dete vmined by non-covalent inter-actions between a ligand and specific
amirmo acids in the receptor prote=in.

The maximal response of a cell to a particular ligand gewmerally occurs
at lisgand concentrations at whi-ch most of its receptorss are still not
occlapied

Connmunication by extracellular signals usually involvess the following
stepss: (1) synthesis and (2) release of the signalling meolecule by the
sigrmalling cell; (3) transport of thee signal to the target cell ; (4) binding of
the signal by a specific receptoar protein, leading to its activation; (5)
initization of one or more intracesllular signal-transductior pathways by
the activated receptor; (6) sppecific changes in cel lular function,
metabolism and development; and (7) removal of the- signal, which
ofte=n terminates the cellular ressponse. The vast majority of receptors
are activated by binding of seccreted or membrane-bowmund molecules
(e.. hormones, growth factors-, neurotransmitters and pheromones).
Sorme receptors however, =are activated by chaanges in the
cormcentration of a metabolite (.g. oxygen or nutrients) or by physical
stimuli (e.g. light, touch, heat).

mAbs. bs -Abs and polyclonal antibcodies

The proline, proline derivatives and their salts, esters, Esomers
and prodrugs optimise and/or mmprove the target selectivity of
the mAbs to the cell receptoars. These antibodies, like the
normal ones, are structuraly complex multifu nctional
ma cromolecules. Some, but no—t all, of their activities degoend on
the- complementarity-determini ng regions within the specific
anttigen-binding site.

When directed against signallling molecules, such ass CD20,
c-e=rbB-2/HER-2 and EGFR, rmAbs can be shown to exhibit
eittner agonistic or antagonistic behaviour. In other wor—ds, they
car be shown to "remove" ard/or to "switch off" the-ir target
anttigen, resulting in anti-prolifemrative effects.

Th us even, considering the direact effect of mAbs, it is c-lear that
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th-ere is a multiplicity of possiible responses detezmined by the
pr-operties of the antigen, the antibody and the ce=llular context.

= Paatients' individual responses=s are the sum of rmnultiple factors
inecluding expression of the taarget antigen (ahd oother signalling
m olecules that might compersate if the former is inactivated),
le-vels of circulating g (immumoglobulin) or immuine complexes
ard the functional status of thmeir effector cells.

= Haost immune responses car also be induced by the use of
bi specific antibodies (bs-A.bs) on which o ne Fab arm
re=cognises the tumour antige-n and the other engages epitopes
o T cells (CD3) or specific FcyR. '

« Ewwen when tumours are pree-selected to be artigen positive,
orly a minority of patients res- pond to a therapy irnvolving mAbs.

Proline ederivatives

Cis-4-hyedroxy-L-proline (CHP) is a human endogsenous compound with
unknowr physiological functions. T he trans-isomer of CHP is present in high
concentr—ations in collagen and elaastin, and therefore is vital for connectivee
tissue sywnthesis and structure. Endeogenous concentratitions of CHP have beemn
determimed in plasma and urine sarmples collected fron healthy volunteers an«d
cancer poatients. Cancer patients treated with high deoses of oral CHP havea
shown High concentrations of CH P and trans-4-hyd roxy-L-proline (THP) imn
blood plaasma. The results indicate that CHP and THEP may have a relevarit
physiclogical role, which is not yet eRucidated.

Based oen the concepts mentionecd above which disecuss the extracellular
signallincg molecules, cell surface meceptors and the mAbs, bs-mAbs and
polyclonaal antibodies and based o n the results reprezsented below, it was
surprisinagly found that CHP,  4-hydroxy-l-methyl -proline, 1-methyi-4-
phenylarnino-carbonyloxy-proline amd other proline derivatives described
above (v-vhich are the proline derivatives included in t he present inventions
idea ancd claims), may effect the cellular change, mcdification, generation
and/or mormalisation of the cell and/or may improve the agglutination
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behaviours of the tumour cells in a specific manmer which may surpris Ingly
result in an increase in the efficacy of the mAbs, aand/or bispecific antiboadies
(bs-Abs) and/or other antibodies in targeting thes specific tumour anticgens
such as EGFR’s.

Proline, or proline deriv-atives or their salts, esterss, isoforms or prodrugs can
be administered in diffe wrent schemes (prior, simultaaneously or post) treatrnent
with antibodies and/or pharmacological agents, crugs and any ingrediesnts.
The agents described in the invention could be administered in any
phamaceutical formuilation, e.g. infusion, injection, intramusc=ular,
subcutaneous, etc. ‘

The following exampless illustrate the results of the= experiments to investi gate
the influence of prolime derivatives on the acthivities and effects of the

antibodies.

These examples are not limited to the use of thee combination compassition
and the compound and/ or method of treatment in t his present patent.

Examples

1. Introduction

Cis-4-hydroxy-l-proline (CHP) and a number off its derivatives have been
investigated in combinaation with Cetuximab, Ritueimab, Avastatin and s-pecific
EGFR-Antibodies against a panel of cancer cell linees.

MTT proliferation tests vvere performed as describead. The proliferation cortrol of
both the untreated cells and the CHP pre-treated c=ells is set to 100%.

Al antibodies were usexd as supplied for clinical use. The preparationss were
used in dilutions of >50 Fold.
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2. Materials and rmethods

2.1 Cell lines

Unless otherwise= indicated, all cell lines were o btained from the Americaan Type
Culture Collectior (ATCC, Rockville, MD) and cgrown to confluent monoBayers in
RPMI-1640 bicarbonate medium (Seromed, Bserlin, Germany) in a hummidified
incubatar (5 % C«O,, 37° C). Cells were checked for mycoplasma contarmnination.
The medium wass supplemented with-10 % hea—t-inactivated foetal bovin e serum
(Seromed) and <4 mM glutamine. The cells wwere subcultured by trypsination
(0.03 % trypsin c—ontaining 0.02 % EDTA, thre e times a week). Cells mumbers
were counted usiling a TOA Sysmex microcelicosunter (TOA, Tokyo, Japaan).

2.2 Chemicals armd soclutions

Unless otherwise indicated, all chemicals were obtained from Sigma (Sst. Louis,
MO). Compound s to be tested were used as smupplied. CHP, its derivatves and
the antibodies have been used in concentrations indicated in the different
examples.

2.3 Chemosensﬂiivity assays

10* cells/well werre distributed into 96-well micrcotitre plates (100 ul medi um) and
the compounds to be tested were added in another 100pl voluume. All
compounds were diluted in triplicate or in mosst cases in quadruplicate. Plates
were incubated wnder tissue culture conditions for 4 days, except those for tests
investigating the relationship between applicattion time and response, and cell
viability was measured using a modified MTT assay (formazane dye foormation
from tetrazolium salts by mitochondrial reduc=tion; EZ4U, Biomedica, Vienna,
Austria), assessimng mitochondrial activity and thhereby cell viability/cell rmumbers.
In brief, the supplied subsirate was diluted in &n activator solution and 20 i of
the mixture adde=d per well for 2 hrs. The opticzal density was measure d at 450
nm using an empty well as reference in a ricroplate reader (Eurogenetics,
Brussels, Belgiurm). For each cell line, 8 wells were used to measure ®he MTT
signal of the medium control without test substaances and the proliferaticon in the
test wells was calculated in relation to these c=ontrol values set to 100 %. Test
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results were recorded between 0.3 and 1_5 optical densities foor slowly and
rapidly prolifesrating cells respectively.

Example 1

Cetuximab a nd thé proliferation activities of £he cell lines A431 ancd SW620

A431 epidermoid carcinoma exhibits a p=ronounced overexpreassion of the
epidermal gwowth factor receptor (EGFR; in our experiments approximately
20xfold com pared to the EGFR-positive co-lon cancer cell lines)s. SW620chp4
and A431chpo4 cells represent cells pre-treamted with 400 ug/ml C HP for 5 days
under tissue culture conditions. (con = untreated control; *= significantly

different).

Example 1.1

SW620con SWe620chp4 Ceetuximab (ug/ml)
100,5 £ 4,3 08,5+ 3,2 50

101,7 £ 2,7 992+29 25

100,2 £ 4,0 98,6 £ 2,6 12.5
102,7+1,8 07,8 + 4,1* 6.3

101,8+ 2,1 92,7 £ 0,6* 3.2

101,56+ 1,5 93,9+2,1* 1.6

The results zare depicted in Fig. 1.

Example 1.2
A431con A431chp4 Cetuximab ( pg/ml)
923+2,4 98,4 + 4,6 50
94,7+1,9 101,1£2,8* 25
- 893+1,6 98,7 £3,8 12.5
91,3147 99,4 +1,6* 6.3
93,3+1,9 101,9 +3,4* 3.2
89,5+26 92,6+9,1 1.6
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*= significantly diffe=rent
The results are depicted in Fig. 2.
Conclusion

SW620 EGFR-low= expressing cell line: pre-inccubation with CHP surgporisingly
resulted in more imhibitory activity for Cetuximamb at low concentration=s (1.6 —~

6.3 pg/mi).

A431 EGFR-overexpressing cell line: pre-inculoation of A431 cells w ith CHP
(which reduced expression of EGFR) surprilisingly results in ant=agonistic
interaction with Ce-tuximab.

High expression ESGFR - Pre-incubation CHP —— surprisingly reduces activity of
Cetuximab

Low expression of EGFR - Pre-incubation CHP — surprisingly causes
enhancement of C-etuximab

Example 2

Cetuximab and the proliferation activities of the acell lines Col0205 and SW620

Cetuximab was used at a fixed concentramtion of 40 pg/ml (C 205cetuy,
SW620cetu) and CCHP was varied from 400 — 6. 3 pg/ml in direct combiration for
Colo205 colon carcer and SW620 colon cance=r cells (con = untreatecd control,
*= gignificantly diff erent).

Example 2.1

C205con C205cetu aCHP
90+04 12.7 +1.5* =400

156.7x1.0 174 +0.7* =200

455+ 3.2 41108 100
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842+21 88.9 +2.2* 50
94.4+6.2 978+7.3 25
922+1.4 93.8+3.6 12.5
99.4+0.2 6.3

100.7+ 2.1

The results are depicted in Fig. 3.

Example 2.2

SW620con SW620cetu CHP
51.3+3.7 493+20 400
699 +26 67.8+1.1 200
85.2+0.7 86.1+11 100
91.0+4.1 08.8 £ 8.7 50
02.3+09 08.7 +6.8* 25
98.7 £ 3.0 110.1 £ 5.0* 12.5
09.5+0.4 104.5 + 7.0* 6.3

*= significantly different
The results are depicted in Fig. 4.
Conclusion

CHP is surprisingly antagonistic with Cetuxx<imab for Colo205 ce=lls at higher
concentratiorss of CHP (50, 200 and 400 pc/ml) and surprisinglyw antagonistic
with Cetuximaab for SW620 cells at low conceentrations of CHP (6.5 — 50 pg/mi).
Colo205 express significant amounts of ECGFR at the cell surfexce, whereas
SW620 seems to have very low expression o—f EGFR (data not shoswn).

Direct combimnation of CHP-Cetuximab sur prisingly showed an antagonistic
effect in the cell lines colo205 and SW620.
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Example 3

Cetuximab and the prol iferation activities of the cell limes HT29, Wi38 and DL_D1
(CHP pre-treatment)

Similar experiments wesre performed using more cell lines, namely HT29 coslon:
cancer cells, WI38 nomnal fibroblasts and DLD1 colon cancer cells. Pre~
treatment of the cells writh 200 pg/mi CHP for 5days and tests using Cetuxinmab
dilutions ranging from 40 — 1.3 ug/ml.

(*= significantly different) '

Wi38chp2

HT29con HT29chp2 WIi38con
96,911 101.6£2,2* 93,118 110,56 + 6,1
100,324 102,5+ 4,6 91,8+ 3,8 118,8 £ 10,1
8990+1,8 103,.56+11 87,150 125,6 + 0,5
100,4 £ 4,4 104_5+3,7 84,1105 116,0 + 2,5*
97,6 £ 8,8 106,1+6,6 88,56+2,0 1179 +1,1*
06,6 +7,3 90,1+3,8 94,7 +0,9 116,5 + 7,4*
DLD1con DLD1chp2
93,4%5,2 103,3 +3,5*
99,8 £0,2 108 ,7 £ 15,1
08,1149 106,8 £ 7.1
109,3+6,8 107°,1 £ 8,1
106,8 £ 6,2 112,9+21
102,7 £ 1,1 21,7 +9,5*
Conclusion

Sequential combination surprisingly showed antagomnistic effects in WI38 ard in
high concentrations of Cetuximab in HT29 and DLD1.
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Example 4

Cetuximab and the proliferation activities of the cell lime C205 (Cetuximab and

CHP direct combination)

Cetuximab was diluted in tvwvofoid steps from 40 pug/mK to 1.25 yg/ml and CHP
was used in direct combina tion with the monoclonal aantibody at a concentratieon
of 400 pg/ml (C205 comb). (*= significantly different)

C205con C205comb CE"TUXIMAB
100,1 £ 4,6 101,5+4,6 40
103,1 £ 3,0 £06,7+5,3 20
99,1+3,2 200,8+£5,8 10
100,7+£7,9 108,6£0,7* 5
101,7+4,3 113,9+11,3* 2.5
101,671 2012128 1.26
98,0+3,5 2016142 0.6
104,2+ 6,8 410,01+ 47 0.3
94,8+5,9 07665 0.15

The results are depicted in Fig. 5.

Conclusion

in direct combination with Cetuximab, CHP is surpmrisingly antagonistic at Bow
concentrations of CHP (5 aand 2.5 pg/ml), whereas in other concentrations th ere

was no significant interacticn.

Example 5

Cetuximab and the proliferaation acti\(ities of the cell limes BxPC3 and MIAPaC a2

(pre-incubation with CHP 2 00 pg/ml)

Experiments using pre-incsubation with CHP were poerformed using more <cell
lines, namely BxPC3 and MIAPaCa2 pancreatic camncer cell lines. Cells were
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pre-tre-ated using 200 pg/ml CHP for 5 days and the tested with Cetuximab (40
— 1.3 pag/mi). (*= significantly different.)

BxPC33con BxPC3chp2 MIAcon MIAchp2

09,1 %59 100,2+ 2,0 104 +£6,8 106,2 + 18,2
102,0 7,1 97.1+6,3 958 +10,5 103,8 £ 24,4
1074 14,6 92,3147 93,7+£3,3 120,2+17,9*
108,3 £13,3 96,6 £+ 13,6 89,6 + 11 101,56+ 1,6*
101,9 £9,3 98,0+ 9,0 86,1 £29 105,0 £ 13,6*
91,6 += 0,5 85,1+£3,9 70,4 +£3,8 80 +17,2
Concluision

Surpri=singly antagonistic interaction ©f CHP — Cetuximab in ™MIAPaCa2 has
been observed.

Exampole 6

Cetuxi@mab and the proliferation act ivities of the cell line C205 following pre-
incubz=ation with CHP derivatives

The ssensitivity of Colo 205 cells to Cetuximab was tessted following pre-
incubaation of the cells with the respeactive derivative (A1.21 , A1.23 and A2.23)
for 5days in tissue culture (50 pg/ml)_

(*= siggnificantly different)

C205con A1.21 A1.23 A2.23

97.9 &= 11 101421 107.1+£2.2 1016 +5.9
95.9 + 6.3 99.4+2.1 107.05 + 2.5* 107.6 £ 5.5*
96.5 = 9.9 100.9+1.9 99.0£6.5 106.C £ 9.1
94.9 - 4.6 99.4+ 3.0 99.9+£8.0 108.3 £ 10.3*
95.4 += 8.2 94.5+1.7 104.8 £ 11.8 106.8 £ 12.9
93.1 3+ 2.5 927+ 2.5 93.9+29 113.2 £ 13.9*



10

15

20

25

30

35

WO 20053/120495 PCT/EP2005/006184

38

Al2R = 4-hydroxy-1-methy 1-proline ethyl ester
A123 = 1-methyl-4-phenylaamino-carbonyloxy-prolimne ethyl ester
A223 = 1—methyl-4—phenylamino—carbonyloxy-proli ne-isobutyl ester

Conc=lusion

Pre-tmreatment of Colo205 cells wi th each of the three de=erivatives tested here
surpr-isingly did either not change the sensitivity of the cell=s to Cetuximab or was
slighE&ly antagonistic.

Exarnple 7

Ritux<imab and the proliferation aactivities of the cell linees C205, CR02B and .
MIAFaCa-2 following pre-treatmerit with CHP

A panel of cell lines, namely CFRO2B carcinoid cells, MiIAPaCa-2 pancreatic
canc=er and Colo205 colon tance r cells, were pre-treateed with 400 ug/ml CHP
(chp=4) for 5 days in tissue culture and exposed fo Rituxzimab (160 — 5 pg/ml).
(*= ssignificantly different)

CRO2Bcon CRO2Bchp4 MlAcon MlA.chp4

105. 3+ 14.6 97117 97.1 1.2 93.5+1.8*
97. 1+29 93.5+22 95.8+0.5 20.8+0.1*
95. 5+ 3.5 93.1+£1.2 95.5+24 91.M +0.6*
92. 8+2.7 94.1 £ 3.1 96.0 £ 0.7 91.9+2.0"
84. 3142 906+1.1 93.7+0.8 90.3+2.0*

100. 2+£5.8 96.9+14 97.3+20 89.2+ 4.9

C20 5con C205chp4

96.1 £16 85.0+18.7

95.%% +1.1 85.0 £20.1

97.5% £ 11 83.8+17.0

92.2+74 81.7+19.0

91.77 £10.3 78.5+18.9

90.1 +6.5 74.8 £+13.2
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Cellis are expected to be CD20-negative. Surprisingly showed synergy= with
CHAP for MIAPaCaz.

Example 8

Avaastatin and the proliferation activities of the cell lines C205. CER02B and

MI.APaCa-2 following pre-treatment with CHP

Th e same cell lines as above (Rituximab) were pre-treated with CHP «(chp4) and

tessted with Avastatin (200 — 6.3 pg/ml). (*= significantly different)

CR02Bcon

o»8,1+0,6
225106
43+20
4,1+ 4,3
98,0+ 1,1
103,414

C2205con
©6,8 + ,01
92,0+ 0,1
©94,7+1,5
©971+2,6
©8,1+0,9

100,2+1,4

C onclusion

S lightly synergistic effects of Avastatin — CHP pre-incubation in MIA=PaCa2 and

CRO2Bchp4

94,9 +1,8*
921+1,6
92,9 0,7
919+1,0
93,8 £+ 1,0*
101,2+£2,0

C205chp4
91,3t 4,2*
87,8 +1,8"
91,8 £3,3"
9,6 £5,1*
0947 +4,2

91,5£13,0

MIAcon

92,9+1,0
93,0+1,5
92,6 +0,5
94,7+1,5
92,7+0,5
© 100,7+2,0

C-0l0205 at high concentrations of Avastatin.

MIAch4

92,6 + €01
88,6 + ®D,2*
89,4 + mQ,2"
85,7 + «01*
93,8+ 60
94,3+ 0,0*
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Example 9

Experiments witk analytical EGFR-Antibody in combination with CHP have
been performed® against colo250 colon caner cell lines. The highest
concentration of tthe antibody was 0.25ug/ml.

CHP andll/or combination Inhibition of the contr—ol in %
- CHP (concentraation 200pg/mi) 7.3+8.1
- Combination of CHP (concentration 346 +11.0
200ug/ml)

+ 0.25ug/ml of E=GFR-antibody

- CHP (concentraation 100ug/ml) 2.9 +10.1
- Combination of - CHP (concentration 76+11.6
100pg/mi)

+ 0.25ug/ml of E GFR-antibody

Conclusion

Surprisingly the concentration of CHP at a concentration of 200;g/ml and
EGFR-antibody aat a concentration of 0.25ug/ ml have shown a high roliferation
effect of 34.6 + M1 %
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Claims

A\ pharmaceutical composition comprising of proline or pmroline derivatives or
thheir salts, esters, isomers or prodrugs together with an =anti-tumour antibody
aand, optionally, a pharmaceutically acceptable carrier, excifpoient or diluent.

T he composition according to claim 1, wherein the anti-t umour antibody is a

rmonoclonal antibody.

T he composition according to claim 2, wherein the momnoclonal antibody is
sselected from the group cormprising Trastuzumab (Hewmrceptin), Cetuximab,
Rituximab, Avastatin or an EGFR-antibody.

T he composition according to claim 1 comprising of a proline derivative, which
i= selected from the group comprising of cis-4-hydroxy—L-proline (CHP), 4-
Mydroxy-1-methyl-proline or  1-methyi-4-phenylamino-car—bonyloxy-proline or

tlheir salts or esters.

A method of modification of tumour cell receptors, where=in the tumour cell is
t.reated in vitro with the composition according to claim 1 or with proline or

poroline derivatives or their salts , esters, isomers or prodrugss.

A method of improving target s electivity of antibodies to turmour antigens and/or
t umour cell receptors, wherein the target is treated in vitro with the compasition
according to claim 1 or with proline or proline derivatives or their salts, esters,

issomers or prodrugs.

W he composition according to claim 1 or of proline or prolire derivatives or their
ssalts, esters, isomers or prodrugs for use in treating camncer or a cancerous

condition.

Whe composition according ta claim 7, wherein the c_ancer or cancerous
condition is selected from the group consisting of leuka-emia, solid tumours,
ssarcoma, breast, colon, bladder, pancreatic, endometri al, head and neck,

rnesothelioma, myeloma, oesophageal/oral, testicular, thyyroid, cervical, bone,

AMENDEND: 13 NOVEMBER 2007
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renal, uterine, prostate, brain, lung, ovarian, skin, liver and bowel and stomach

cancers, tumours and melanomas.

A kit comprising of the active substances of the anti-cancer composition
according to claim 1, wherein the active substance consisting of the proline,
proline derivative, or their salt, ester, isomer or prodrug is kept in a separate
container to the active substance consisting of the anti-tumour antibody, and

informati on about the use of the parts of the kit.

Use of proline or proline derivatives or their saits, esters, isomers or prodrugs
together with an anti-tumour antibody for the manufacture of a pharmaceutical

composition for treating cancer.

Use according to claim 10, wherein either a proline derivative or a salt or ester
of a proline derivative selected from the group comprising of cis-4-hydroxy-L-
proline (CHP), 4-hydroxy-1-methyl-proline or 1-methyl-4-phenylamino-

carbonyloxy-proline is used.
Use accarding to claim 10, wherein a monoclonal antibody is used.

Use according to claim 12, wherein the monoclonal antibody is selected from
the growup comprising of Trastuzumab (Herceptin), Cetuximab, Rituximab,
Avastatin or an EGFR-antibody.

Use of proline or proline derivatives and/or their saits, esters, isomers,
racemates, enantiomeres or prodrugs with an anti-tumour antibody and/or anti-
tumour agent and/or anti-angiogenase for the manufacture of a pharmaceutical

compos ition and/or kit according to claim 9 for treating cancer.
Method of in vitro cancer treatment using a combination according to claim 14.

Use of the composition according to claim 1 or of proline or proline derivatives
or their salts, esters, isomers or prodrugs in the preparation of a medicament for

treating cancer or a cancerous condition.

AMENDED: 13 NOVEMBER 2007

PCT/EP2005/006184



10

15

20

17.

18.

19.

20.

21.

22.

23.

WO 2005/120<195

43

The use a. ccording to claim 16, whesrein the cancer or cance rous condition is
selected f rom the group consistingg of leukaemia, solid turmours, sarcoma,
breast, col.on, bladder, pancreatic, emndometrial, head and neclk, mesothelioma,
myeloma, oesophageal/oral, testicullar, thyroid, cervical, bone=, renal, uterine,
prostate, Bbrain, lung, ovarian, skin , liver and bowel and s*tomach cancers,

tumours amd melanomas.

A pharmamceutical composition acceording to claim 1 substamntially as herein

described and exemplified.

A method according to anyone of ciaims 5, 6 or 15 substaantially as herein

described and exemplified.
A kit accowrding to claim 9 substantiaBly as herein described ancd exemplified.

Use according to anyone of clairms 10, 14 or 16 substamntially as herein

described and exemplified.

The use of a composition according to claim 1 or of proline or oroline derivatives
or their saalts, esters, isomers or procdrugs in the preparation of a medicament for

modificati-on of tumour cell receptorss.

The use of a composition according to claim 1 or of proline or goroline derivatives
or their s&alts, esters, isomers or procdrugs in the preparation of a medicament for
the impro vement of target selectivityy of antibodies to tumour aemntigens or tumour

cell recepmtors.

AMENDED: 13 NOVEMBER 2007
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