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types of vascular grafting procedures are used.

Re-narrowing (e.g. restenosis) of an artherosclerotic coronary artery after various
revascularization procedures occurs in 10-80% of patients undergoing this treatment,
depending on the procedure used and the aterial site. Besides opening an artery obstructed
by atherosclerosis, revascularization also injures endothelial cells and smooth muscle cells
within the vessel wall, thus initiating a thrombotic and inflammatory response. Cell derived
growth factors such as platelet derived growth factor, infiltrating macrophages, leukocytes or
the smooth muscle cells themselves provoke proliferative and migratory responses in the
smooth muscle cells. Simultaneous with local proliferation and migration, inflammatory cells
also invade the site of vascular injury and may migrate to the deeper layers of the vessel
wall. Proliferation/migration usually begins within one to two days post-injury and, depending
on the revascularization procedure used, continues for days and weeks.
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chronlc re ure depends on optimal regul ar gerformance of dialysis.
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administer medications to cancer patients. Often the outflow stenoses is so severe as to
require intervention. Additionally, vascular access dysfunction in total parenteral nutrition
(TPN) patients is generally caused by outflow stenoses in the venous circulation and results
in reduced ability to care for these patients. Up to the present time, there has not been any
effective drug for the prevention or reduction of vascular access dysfunction that accompany
the insertion or repair of an indwelling shunt, fistula or catheter, such as a large bore
catheter, into a vein in a mammal, particularly a human patient. Survival of patients with
chronic renal failure depends on optimal regular performance of dialysis. If this is not
possible (for example as a result of vascular access dysfunction or failure), it leads to rapid
clinical deterioration and unless the situation is remedied, these patients will die.
Hemodialysis requires access to the circulation. The ideal form of hemodialysis vascular
access should allow repeated access to the circulation, provide high blood flow rates, and be
associated with minimal complications. At present, the three forms of vascular access are
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pat i enf§rd &mth¥aftial necintimal hyperplasia that occurs in peripheral bypass grafts.
Compare the 50% one patency in PTFE dialysis access graits with an 88% five year patency
for aortoiliac grafts and a 70 to 80% one year patency for femoro-popliteal grafts. Venous
stenoses in the setting of dialysis access grafts also have a poorer response 1o angioplasty
(40% three month survival if thrombosed and a 50% six month survival if not thrombosed) as
compared to arterial stenoses. According to Kelly & col, the lack of effective therapies for
VNH and venous stenosis in dialysis grafts such as PTFE dialysis grafts is due to (a) a lack
of appreciation of the fact that venous stenosis may be very different from the more common
arterial stenosis at the graft-artery anastomosisand (b) the absence of a validated large
animal model of VNH to test out novel interventions. Another reason for a lack of effective
therapies could be related to the high prevalence of diabetes in dialysis patients leading to
accelerated vascular responses to injury. Despite the magnitude of the problem and the
enormity of the cost, there are currently no effective therapies for the prevention or treatment
of venous neointimal hyperplasia in dialysis grafts.
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Surprisingly, it has been found that N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-
methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine or a pharmaceutically acceptable salt thereof
(hereinafter COMPOUND ) can be suitably administered in the prevention or reduction of
vascular access dysfunction that accompanies the insertion or repair of an indwelling shunt,
fistula or catheter in a patient in need thereof.

COMPOUND | or a pharmaceutically acceptable salt thereof shows an unexpected high
potency to prevent or eliminate vascular access dysfunction because of its unexpected
multifunctional activity, and its activity on different aspects of vascular access dysfunction.

The prior art does not correspond or lead one to anticipate with any degree of certainty that
the treatment with COMPOUND | would have a beneficial or therapeutically significant effect
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The preparation of N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-
(3-pyridyl)-2-pyrimidine-amine or 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-

3-yl)pyrimidin-2-ylamino)phenyl}-benzamide (hereinafter: COMPOUND I or “Imatinib”

[International Non-proprietary Name]) and the use thereof, especially as an antiproliferative
agent, are described in EP-A-0 564 409, which was published on 6 October 1993, in US
5,521,184 issued May 28, 1994 or in JP 2 706 682.

The term “4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-yl-
amino)phenyl}-benzamide” (hereinafter: COMPOUND | or “Imatinib” [International Non-
proprietary Name]) includes the B-crystal form or a pharmaceutically acceptable salts

thereof.
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assays473cOVPOUND | sel ect i vel y inhi bi ted PDGF and stem cel |
factor-nedi ated cel lul ar si gnal ing, including |igand-stinmulated receptor

aut ophosphoryl ation, inositol Nqohat e formation, and mto er_l- activated
pr ot ei Thedyresine kinase; inhibites CQIMA | hasrrgeersly shewvpeaRieng reslisielie shown t o
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COWOUND | and suggest that in addition to chro
treatment of chronic myelogenous leukemia. COMPOUND | selectuvely inhibits the Abl and
platelet-derived growth factor (PDGF) receptor tyrosine kinases in vitro and blocks cellular
proliferation and tumor growth of Ber-abl- or v-abl-expressing cells. COMPOUND | was
further found to potently inhibit the kinase activity of the &- and B-PDGF receptors and the
receptor for stem cell factor, but not the closely related c-Fms, Fit-3, Kdr, Fit-1,and Tek
tyrosine kinases. Additionally, no inhibition of c-Met or nonreceptor tyrosine kinases such as
Src and Jak-2 has been observed. In cell-based assays, COMPOUND I selectively inhibited
PDGF and stem cell factor-mediated cellular signaling, including ligand-stimulated receptor
autophosphorylation, inositol phosphate formation, and mitogen-activated protein kinase
activation and proiiferation. COMPOUND I has been shown to regulate the development of
cardiac and aortic allograft arteriosclerosis as well as ordinary atherosclerosis in
hypercholesterolemic rabbits. Thus, COMPOUND | may provide new strategies for
prevention of these fibroproliferative vascular disorders.
These results expand the profile of COMPOUND I and suggest that in addition to chronic
myelogenous leukemia, COMPOUND | may have clinical potential in the treatment of



nyel ogenous | eukem a, COVPOUND | may have clinical potential in the
treatnment of WD 03/072159 PCT/ EP03/02028 7 diseases that involve abnornal
activati owooB/O0Ki1s9 (i .e. c-Kit), Abl or PDG- receptor tyroPCAEPIKIINASES.
According to the invention, COVPOUND F nmay be applied as the sole active
ingredient or in conjunction with; a) an i rmunosuppressive agent, e.g. a
calcineurin inhibitor, e.g. a cyclosporin, for exanple cyclosporin A |[|SA
tx 247 or FK506, b) an EDG receptor agoni st having | ynphocyte depl eting

propert.ie 7 S aldne- 2r (A Qaty ;
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salt fkinamese.g. the hydrochloride) or an anal ogue such as described in
W96/ 06068 or WD 98/ 45249, e.g. 2-am no-2-{2-[4-(1-o0xo0-5-

phenyl pentyl ) phenyl ] et hyl } propane-1, 3-di ol or

2- am nAecbrdidg teethe yrivention) GOMPORINEEL hay be Bppliedais the sbleastiveingregient ar ia
pharmaceuti cal | X acceptable salt form c¢) an anti-inflamatory agent, e.g.
a sterBigne 9@‘.” %I corticosteroid, e.g. dexanethasone or prednisone, a

NSAI D, _e. g. | A L nhi RiLQL . = 20 hBR it
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(or pi neyclosponrul)ISAax @47 ok FKE06,nhi bitor, e.g. a | ynphoki ne inhibitor, e.g.

an IL-1, -2 or -6 inhibitor, for exanple prainacasan or_anakinra, or a TNF
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agent in ' icghbed tH anesis @.4~.=.t axol , paclitaxel or
docet axewdb\dﬁ/dr.@ggﬁ %ﬂﬁt&g@é—,ﬁ%%g %?ﬁ@ﬁé?;?weﬁ cg(gpseci all'y vinblastine

sul f at e, phangipentyt)prenylstpyiprapane-1;8-dinl pe2aminedi(4-Aeptyloxyehenybrgrraethyine,
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or'a der ereo rotern i nase i hhibitor, e.g. protein

ki nase_C > ' 1inQiDbj iqf g&ﬁg@t St ayr g difhsdpd of €l at ed
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Li nof osi pregdnisdrip tNSAID, e.goaRsclaoygersRligibitor, ®9320282 inhikliorang.s, |sis 3521,
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cheni cal pimzomlifiis), a cytokine inhibitor, e.g. a lymphokine inhibitor, e.g. an IL-1, -2 or -6

inhibitor, for example pralnacasan or anakinra, or a TNF inhibitor, for instance Etanercept,

or a chemokine inhibitor;

d) an anti- thrombotic or anti-coagulant agent, e.g. heparin or a glycoprotein lib/llla inhibitor,
e.g. abciximab, eptifibatide or tirofibran;

e) an antiproliferative agent, e.g.

a microtubule stabilizing or destabilizing agent including but not limited to taxanes, e.g.
taxol, paclitaxel or docetaxel, vinca alkaloids, e.g. vinblastine, especially vinblastine
sulfate, vincristine especially vincristine sulfate, and vinorelbine, discodermolides or
epothilones or a derivative thereof, e.g. epothilone B or a derivative thereof;

a protein tyrosine kinase inhibitor, e.g. protein kinase C or PI(3) kinase inhibitor, for
example staurosporin and related small molecules, e.g. UCN-01, BAY 43-9006,

Bryostatin 1, Perifosine, Limofosine, midostaurin, CGP52421, RO318220, RO320432,
GO 6976, Isis 3521, LY333531, LY379196, SU5416, SU6668, AG1296, etc. Midostaurin
is a derivative of the naturally occurring alkaloid staurosporine with the chemical name (N-
[(9S,10R,11R,13R)-2,3,10,11,12,13-hexahydro-10-methoxy-9-methyl-1-oxo-9,13-epoxy-



[(9S,1 OR 11 R 13R)-2, 3, 10, 11, 12, 13- hexahydr o- 10- net hoxy- 9- met hyl - |

- 0X0- 9, 13- epoxy WO 03/072159 PCT/ EP03/02028 8 1

H, 9H- di i mefoloafo12189 3-gh: 3' , 2", 1' -Injpyrrol o] 3,4-j][ 1, 7] benPadireadodons 11-yl ] -
N net hyl benzam de), and has been spe8ifically described in the European
patent No. 0 296 110 published on Decenber 21, 1988, as well as in US
patent No. 5;093,330 published on March 3, 1992, and Japanese Patent No. 2
708 047 all in the name of the applicant. Mdostaurin was originally
identified as an inhibitor of protein kinase C (PKQ) ( er T, Regenass U,
Fabbr o O H,et-diihdolpfi2,3-glt3h2'dl-ImlpyrrelsiB,41P 7]&%9¥l62@{1|%6ﬁ1yéd¥rd or anti body
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96/ 33980cgﬁ—|go|me-dmmp§t¢nd ZD 1839, Iressa) and WO 95/03283 (e.g. conpound
ZML 05180); e.g. trastuzunmab (HerpetinR), cetuximb, CSI-774, Cl-1033,
EKB- 569, a Edhguikful, orlahtiiodybvhieh inbibits theIBGE redeptot tyrbSind kihasé&6r 8 compéimds. 3,
retinoic gci - or delta:to erol. or a - amm-. or

del t a- t OMYER g@ﬂﬁltcpgagtmg?ﬂﬁ%ﬁﬁ%’eﬁﬁ'?'@ﬂ\s‘ﬁﬁ%ﬁ tPT\ﬁQCE%%E}eg‘?pq%r EBR%und or
ant i bodyewBaehdi BB bi ind ReESEGr BGIE eiiited ligande sarbarksiim paicalar tho3éG-
receptor or a co nol ecul es

O OO R R Ie BB b el avibguiet GeresGaliarBlsecialy Fibsad I Vo
98/ 35958 E9B02464, 4:g. €Y chsbunt ioh ex.-3, OAINEBR 034 e IO 99/0BED4aEPNEe or a

phar maceut i t e
D e cidegPh ot D 365 Rrk 0 rzat BB 0 85 PR M h6078h W) oo,
\ég 94/ 10@ﬁ§omﬂ\l\ﬁg9®/4§6@6 WO, 97V3589‘iae and, eq;@&iany,lwd demme ngmpaNqu?I |A n .
ncer Researc LN t cad.
Sel' - UsAeyE a5 §B S0 A W R Faopefe ngtmpaunhad B?é%qfezﬁ%) WP
95/03283 (e g. compound ZM105180); e.g. trastuzumab (Herpetin®), cetuximab, OSI-774,
CI-1033, EKB-569, GW-2016, E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 or E7.6.3,
retinoic acid, alpha-, gamma- or delta-tocopherol or alpha-, gamma- or delta-tocotrienol,
or compounds affecting GRB2, IMC-C225; or

a compound or antibody which inhibits the VEGF receptor tyrosine kinase or a VEGF
receptor or a compound which binds to VEGF, e.g. proteins, small molecules or
monoclonal antibodies generically and specifically disclosed in WO 98/35958, e.g. 1-(4-
chloroanilino)-4-(4-pyridylmethyl)phthalazine or a pharmaceutically acceptable sait
thereof, e.g. the succinate, or in WO 00/09495, WO 00/27820, WO 00/59509, WO
98/11223, WO 00/27819, WO 00/37502, WO 94/10202 and EP 0 769 947, those as
described by M. Prewett et al in Cancer Research 59 (1999) 5209-5218, by F. Yuan et al
in Proc. Natl. Acad. Sci. USA, vol. 93, pp. 14765-14770, Dec. 1996, by Z. Zhu et al in
Cancer Res. 58, 1998, 3209-3214, by J. Mordenti et al in Toxicologic Pathology, Vol. 27,
no. 1, pp 14-21, 1999, Angiostatin™, described by M. S. O'Reilly et al, Cell 79, 1994, 315-
328, Endostatin™, described by M. S. O’Reilly et al, Cell 88, 1997, 277-285, anthranilic



Cancer Res. 58, 1998, 3209-3214, by J. Mrdenti et al in Toxicologic

Pat hol ogy, Vol. 27, no. 1, pp 14-21, 1999, AngiostatinTM described by M
S. O Reilwpost7aby Cell 79, 1994, 315- 328, Endostati nTM pdespos/msds by M
S OReilly et al, Cell 88, 1997, 2779285, anthranilic W 03/072159

PCT/ EPO3/ 02028 9 acid am des, ZD4190; ZD6474, SU5416, SU6668 or anti - VEGF
anti bodies or anti-VEGF receptor antibodies, e.g. RhuMab; f) a statin,
e.g. having HMG CoA reductase inhibition activity, e.g. fluvastatin,
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| anreotide, vapreotide or a cycl ohexapeptide having somat ost atl n agoni st
pr oper b} @ matrix metadgrroteinpseNpibit g Neatigista)) Mesinisiat, %W%S’e 9@@2’@2@858) - Phe] ;
or a nodi{4dead FPAcagpogue chenical ly |inked to PEG e.g. Pegvisomant; n)
an altosterone synt het ase i nhi bitor or al dosterone receptor blocker, e.g.

epl er eﬂnﬂﬁb odBlaidt (i. &%ﬁ@é%té &held%hfs'tég%f kuhﬁsés? BigIURRIERKSMDS MAPw&tmmT e.g. a

renin i I'tor 100, an tor, e.g. captopril, enalapril,
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bl ocker, mBO@PWOISog@ﬁ@'QWC oxplazAes, dspsoiderrsneanabinationdherepl, e.9sal sart an or

ol rresartﬁ,gnmg&é%}ordﬂtrﬁycophenol ic acid or a salt thereof, e, g. sodium
nycophenol ate, or a prodrug thereof, e.g. mycophenol ate nof etll p) a

rapanyﬁm?é‘s&%éio‘é?aﬁnh‘éﬁaloﬁ@@%cdcﬂebtﬁq@Idﬁ'ﬂébﬂﬂe”@dg:{éﬂﬂd@%r a'%&blbhé%abé jeoduced by
Streptofnyces hygroscopicus, which i nhi bi t s ci n_derivative
havi ng $qm@ta$t@tlmgg?nlﬁippé@nqﬂ¢%6 Pg- RYielt- (%!Hs'@ca@rNHthQg)lp HBRRgATP- . g. a

40- subst ) e B BRATS MoSfiedGLartikichefRAIly AM@REUS PEG, @lg. @
32- hydrogenat ed rapamycin. Representative rapanycin deri vatlves are e.g.

32- deoxofe@4samant, 16- pent - 2- ynyl oxy- 32-

n) an altosterone synthetase inhibitor or aldosterone receptor blocker, e.g. eplerenone, or a
compound inhibiting the renin-angiotensin system, e.g. a renin inhibitor, e.g. SPP100, an
ACE inhibitor, e.g. captopril, enalapril, lisinopril, fosinopril, benazepril, quinapril, ramipril,
imidapril, perindopril erbumine, trandolapril or moexipril, or an ACE receptor blocker, e.g.
losartan, irbesartan, candesartan cilexetil, valsartan or olmesartan medoxomil;

o) mycophenolic acid or a salt thereof, e.g. sodium mycophenolate, or a prodrug thereof,

e.g. mycophenolate mofetil.

p) a rapamycin derivative. Rapamycin is a known macrolide antibiotic produced by
Streptomyces hygroscopicus, which inhibits mTOR. By rapamycin derivative having
mTOR inhibiting properties is meant a substituted rapamycin, e.g. a 40-substituted-
rapamycin or a 16-substituted rapamycin, or a 32-hydrogenated rapamycin.
Representative rapamycin derivatives are e.g. 32-deoxorapamycin, 16-pent-2-ynyloxy-32-
deoxorapamycin, 16-pent-2-ynyloxy-32(S or R)-dihydro-rapamycin, 16-pent-2-ynyloxy-
32(S or R)-dihydro-40-O-(2-hydroxyethyl)-rapamycin, 40-[3-hydroxy-2-(hydroxymethyl)-2-
methylpropanoate]-rapamycin (also called CCI779) or 40-epi-(tetrazolyl)-rapamycin (also



deoxor apamyci n, 16-pent-2-ynyl oxy-32(S or R)-di hydro-rapanycin,

16- pent - 2-ynyl oxy- 32(S or R)-di hydro-40-0 (2-hydroxyet hyl)-rapanycin,

40- [ 3- hydwoxpao2216hydr oxynmet hyl ) - 2- et hyl pr opanoat e] - r apa®ga@ierog/edoz® cal | ed
CC1779) or 40-epi-(tetrazolyl)-rapammin (also WD 03/072159 PCT/ EP03/ 02028
10 called ABT578). A preferred conpound is e.qg.

40- 0- ( 2- hydr oxyet hyl ) -rapanyci n di sclosed in Exanple 8 in WD 94/09010, or
32- deoxor apanycin or 16-pent-2-ynyl oxy-32(S)- dihydro-rapanycin as
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a nmethod of treating a warm bl ooded ani mal having a di sease as nentioned
her ei By amii’opdj/ & meard dmanoclonel antigodies, tiolyclonabantibadies,rultisndciiie aniibodies

N1 5. e et ool 3 et eRoorle s s oA} 2 KBS e
(3- pyrd&kybdbblquqal adtivitpe- ami ne and (b) one or nore co-agents selected from

a), b), ¢), d, e, f), g, h, i), j), k), 1), M, n, o), p), acox-2
i nhibitor, a cytokine inhibitor or a chenokine inhibitor, as defined
above, A¢aordingjtogthe irtventisr, ﬁOMEO}J@lmtiSpreﬁﬁebl&MlY edininjsteretiex delivereshini nst t he

di seasg t of their
phar meRui i Wi e ol st RGNS SRt Rome) D) B R4 0., BB D iR,

per t ai m} n),00)ap)s achx-Rdnhibitor, 3 aythking wﬂnumitonm melmem@ﬂ@@h@uoro as defined

phar %DERII%I cal conposition, which conprises (a) N-{5-[4-(4-net hyI

pi per azino- et hyl) - benzoyl am do] - 2- met hyl phenyl } - 4- (3- pyri dyl ) - 2- pyri m di ne
-amine and (b) one or nore co-agents selected froma), b), c), d) e), f),

9). h) Hel%c)e’, thie)preé%)nt inb)anticm als@)elatgg to :PPnetl%d of treating a warm-blooded animal

having a disease as mentioned herein, comprising administering to the animal a combination
which comprises (a) N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-
(8-pyridyl)-2-pyrimidine-amine and (b) one or more co-agents selected from a), b), c), d), e),
f), @), h), i), J), k), 1), m), n), o), p), a cox-2 inhibitor, a cytokine inhibitor or a chemokine
inhibitor, as defined above, in a quantity which is jointly therapeutically effective against the
disease and in which the compounds can also be present in the form of their

pharmaceutically acceptable salts.

Furthermore, the present invention pertains to a combination, such as a combined
preparation or a pharmaceutical composition, which comprises (a) N-{5-[4-(4-methyl-
piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine and (b)
one or more co-agents selected from a), b), ¢), d), e), f), g), h), i), j), k), I), m), n), 0), p), a
cox-2 inhibitor, a cytokine inhibitor or a chemokine inhibitor, as defined above, wherein the
active ingredients are present in each case in free form or in the form of a pharmaceutically



cox-2 inhibitor, a cytokine inhibitor or a chenokine inhibitor, as defined
above, wherein the active ingredients are present in each case in free
form or iwotla®7fi69 m of a pharnmaceutically WO 03/072159 PCPCERP83/@2228 11
acceptable salt, and optionally at |eHdst one pharnaceutically acceptable
carrier; for sinmultaneous, separate or sequential use. A conbination which
conprises (a) N-{5-[4-(4-nethyl-piperazi no-nethyl)-benzoyl am do] - 2-
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Furthermore, the present invention pertains to a combination as described above, in a form
especially adapted for coated delivery device or system as described herein (e.g. stent,

catheter, ...). Preferably, in the form of a slow release pharmaceutical composition

(controlled delivery).

All the more surprising is the experimental finding that in vivo the administration of a
COMBINATION OF THE INVENTION, results not only in a beneficial effect, especially a
synergistic therapeutic effect, e.g. with regard to slowing down, arresting or reversing the
herein described diseases, but also in further surprising beneficial effects, e.g. less side-
effects, an improved quality of life and a decreased mortality and morbidity, compared to a
monotherapy applying only one of the pharmaceutically active ingredients used in the
COMBINATION OF THE INVENTION. In particular, an increased up-take of the combination
partner (b) in cells is observed, when applied in combination with combination partner (a).



partner (b) in cells is observed, when applied in conbination with

conbi nation partner (a). WO 03/072159 PCT/ EP03/ 02028 12 The COMVBI NATI ON OF
THE | NVENVDOBIozAR9 be a conbi ned preparation or a pharma- ®€WtEPO3)2028
conposition. It is one objective of t®i s invention to provide a

phar maceuti cal conposition conprising a quantity, which is jointly
therapeutically effective agai nst a di sease as descri bed herein,

conprising the COVBI NATION OF THE INVENTION. In this conposition, the
conbination partners (a) and (b) can be adm ni stered together, one after
the other or separately in one conbined unit dosage formor in two

separ ale COMBINATIQNOFGTHIE INVEENTION cardos a gembinechpregaratidnser dghasmat xed

conbi nat The (Far maceuti cal conpositions for separate adm nistration of
the cdit ??QFP@RO?J Tners (a) and (b) and for the administration in a fixed
combi nation, i.e. a single galenical conpositions conprising at Ieast t wo

or epanth PR ARTEer AT o v BR PR Eed el AEmedt B0 pAROARRZ, ¢ o

as or ajuaatity] whichlis jointiy thepapetitically affeaiile agaiist atdispase as descrided heredm, m bl ooded

. f f
2t 1 eatrngro e P NAT G, raEIVENTRSHORTHE ERieckifh S Lnifnali T ©
corrbl r]ﬁrﬂners (&) ahd (b)e:an Iberanlnmlstbmdrtagﬁben, oab layteameemneltmlr eeparatelyiinone

especi al r_ent.e iatd

phar micnetin e RimE bR sotier PR uBidtn @RRG AR dftiosdy Rmmay, o
100 %alscpb@éakaﬂ)qubmanimabout 20 % to about 60 % of the active

i ngredi ents. Pharmaceutical preparations for the conbination therapy for
enteral or parenteral admnistration are, for exanple, those in unit
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Novel pharmaceutical composition contain, for example, from about 10 % to about 100 %,

preferably from about 20 % to about 60 %, of the active ingredients. Pharmaceutical
preparations for the combination therapy for enteral or parenteral administration are, for
example, those in unit dosage forms, such as sugar-coated tablets, tablets, capsules or
suppositories, and furthermore ampoules. If not indicated otherwise, these are prepared in a
manner known per se, for example by means of conventional mixing, granulating, sugar-
coating, dissolving or lyophilizing processes. It will be appreciated that the unit content of a
combination partner contained in an individual dose of each dosage form need not in itself
constitute an effective amount since the necessary effective amount can be reached by

administration of a plurality of dosage units.

In particular, a therapeutically effective amount of each of the combination partner of the
COMBINATION OF THE INVENTION may be administered simultaneously or sequentially
and in any order, and the components may be administered separately or as a fixed



13 conbi nation. For exanple, the nethod of delay of progression or
treatnent of a disease according to the invention may conprise (i)

adm ni st repiodn7af9 t he conbi nation partner (a) in free or pohaPose®e’ i cal |y
acceptable salt formand (ii) adm nst¥ation of a conbi nation partner (b)
in free or pharmaceutically acceptable salt form simultaneously or
sequentially in any order, in jointly therapeutically effective anounts,
preferably in synergistically effective anpbunts, e.g. in daily dosages
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by single active ingredients required to prevent, counter or arrest the progress of the condition.
Optimal precision in achieving concentration of the active ingredients within the range that
yields efficacy without toxicity requires a regimen based on the kinetics of the active

ingredients’ availability to target sites.

The term “a combined preparation”, as used herein defines especially a “kit of parts” in the
sense that the combination partners (a) and (b) as defined above can be dosed
independently or by use of different fixed combinations with distinguished amounts of the
combination partners (a) and (b), i.e., simultaneously or at different time points. The parts of
the kit of parts can then, e.g., be administered simultaneously or chronologically staggered,
that is at different time points and with equal or different time intervals for any part of the kit
of parts. Very preferably, the time intervals are chosen such that the effect on the treated
disease in the combined use of the parts is larger than the effect which would be obtained by
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partners (a) and (b). The ratio of the total anounts of the conbination
partner (&P oo7218€ conbi nation partner (b) to be adm ni st @ca#dPonozobe
conbi ned preparation can be varied, el4g. in order to cope with the needs of
a patient sub- population to be treated or the needs of the single patient
whi ch different needs can be due to the particul ar di sease, age, sex, body
wei ght, etc. of the patients. Preferably, there is at |east one benefici al
ef f ect f t ners
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or reduces expression of the EG- receptor, e.g. as disclosed above, a
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In accordance with the particular findings of the present invention, there is provided ;

1.1 A method for preventing or treating smooth muscle cell proliferation and migration in
hollow tubes (e.g. catheter-based device), or increased cell proliferation or decreased
apoptosis or increased matrix deposition in a mammal in need thereof, compﬁsing local
administration of a therapeutically effective amount of COMPOUND |, optionally in
conjunction with one or more other active ingredients, e.g. as disclosed above.

1.2 A method for the treatment of intimal thickening in vessel walls comprising the controlled
delivery from any catheter-based device (e.g. indwelling shunt, fistula or catheter) or
intraluminal medical device of a therapeutically effective amount of a COMPOUND |,
optionally in conjunction with one or more other active ingredients, e.g. as disclosed above.
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thickening in vessel walls is renodeling, hypertrophic renodeling, matrix
deposi ti owp oBiola1sn deposit, neointima growth, stenosis, r@®STEPOFIN?S €. .
foll owi ng revascul ari zati on or neovasBul ari zati on, and/or inflanmmation
and/or thrombosis. 1.3 A nethod for the prevention or treatnent of

I nfl ammat ory di sorders, e.g. T-cell induced inflammation, in hollow tubes
conprising the controlled delivery fromany catheter-based device,
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1.6 an f he prevention or reduction of vascul ar
access8 ysquNgj Ib'ﬁ%ldﬁﬁ']ggg%gloa '."'En with the insertion or repair of an
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into a vein ofr ubj ect t her eof ,
whi ch sequentially, wuth the admlnlstra’non of a therapeutlcally effective amount of the co-agent.

1.6 A method for preventing or treating restenosis in diabetic patients comprising
administering to said patients a therapeutically effective amount of COMPOUND |, optionally
in conjunction with one or more other active co-agents, e.g. as disclosed above.

1.7 A method for preventing or treating restenosis (e.g. restenosis in diabetic patients,
hypertensive patients, ...) comprising the controlled delivery from any catheter-based device,
intraluminal medical device or adventitial medical device of a therapeutically effective amount
of COMPOUND |, optionally in conjunction with one or more other active co-agents, e.g. as

disclosed above.

1.8 A method comprising a combination of method steps as disclosed above under 1.6 and
1.7.

1.9 A method for the prevention or reduction of vascular access dysfunction in association
with the insertion or repair of an indwelling shunt, fistula or catheter, preferably a large bore
catheter, into a vein or artery, or actual treatment, in a subject in need thereof, which
comprises administering to the subject COMPOUND I, optionally in conjunction with one or



conprises adm nistering to the subject COW/OUND |, optionally in
conjunction with one or WO 03/072159 PCT/ EP03/ 02028 16 nore other active
co- agent swoa372185 di scl osed above, or a controll ed deli veCcy/Hpoyomoas dr ug
delivery medi cal device or systemof ® therapeutically effective anmount of
COVPOUND I, optionally in conjunction with one or nore other active
co-agents, e.g. as disclosed above. Preferably the invention relates to
the prevention or reduction of vascul ar access dysfunction in dialysis
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therapeutically effective anmount of the co-agent. 2.1 A drug delivery
devi ce1.d2 Asysthedifarche preventipregr teeatreehtod brtdialj e.g. aattipthyepass anasiomabsis in
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nore dittlesedoatiovee i ngredients, e.g. as disclosed above, each bei ng
rel easably affixed to the cat heter-based delivery device or nedical
devi ce1.13 A method as defined in 1.9 to 1.12 associated, simultaneously or sequentially, with the

administration of a therapeutically effective amount of COMPOUND 1. Preferably
COMPOUND I, is administered orally.

Alternatively, a method as defined in 1.9 to 1.12 may be associated, simultaneously or
sequentially, with the administration of a therapeutically effective amount of the co-agent.

2.1 A drug delivery device or system comprising a) a medical device adapted for local
application or administration in hollow tubes, e.g. a catheter-based delivery device (e.g.
indwelling shunt, fistula or catheter) or a medical device intraluminal or outside of hollow
tubes such as an implant or a sheath placed within the adventitia, and b) a therapeutic
dosage of COMPOUND |, optionally in conjunction with a therapeutic dosage of one or more
other active ingredients, e.g. as disclosed above, each being releasably affixed to the
catheter-based delivery device or medical device.

2.2 A device as defined herein for use in any method as defined under 1.1 to 1.12.



2.2 A device as defined herein for use in any nmethod as defined under 1.1
to 1.12. WD 03/072159 PCT/ EP03/ 02028 17 3.1 Use of COVWOUND | in any of
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one or nore other active co-agent, orl7 n the nmanufacture of a nedi canent
for use in any of the nethod as defined under 1.4, 1.6 or 1.9 optionally in
conjunction with one or nore other active co-agent. 3.2 Use of a COVPOUND
|, optionally in conbination with an active co-agent as defined herein, in

th f act A def i h i n, f i .
der i et Useest oMo SRy 57y TbGd aF Safi orkler SRS oY plfrafyn”
gap hetwhljlmasbrgtlaiitﬂw?? bmb@?aee?]btmmcb;agent, nctnttpe;r@ariufayturé:ﬁ/ﬁ_ Cuddizaimet . e];

ein el easa i xe o, t.he, nedi ga v s _desc . n, for
the ety iy ot femebef o fiefiosy BRoerice JrEvLEE oSty TERMFRIATHRN U nccll ar
acces sordy&fruovetotits? activeassagentt i on with the insertion or repair of an

i ndwel ling shunt, fistula or catheter into a vein or artery, in a subject

i N neesl2tUserdt afCOMPOUNDI, mptientily dratornbingiisi withoan activeumeagent asiglefinethod as
defined under, 1.4 .6 or. 1.9 . comarisi ND_| oget her , one or
nor e 3?&{?%@&&? F@leaﬁt”é%c?feﬁfj%f’%agﬁ?{'fﬁﬂgere'ﬁggrcq§ Al 3P¥h&ﬁé°rd2 oqei“"&guch a
| ocal wielerdeirty 12 i ce or system can be used to reduce the herein nmentioned

vascular injuries e.g. stenosis, restenosis, or in-stent restenosis, as an
adj uncs.3tUserdf amweliihg shaet fistala orloaihess coategrbyf imprggmated willu oeincgrpofatinged i n

a1 er  GOMPThNE e, Bonb T A o BRI nels] 48Ten) BBt Petdh ot "o
;/ﬁgogzthgmgdfﬁdf?ﬁrgtﬁbg mmgisg?emimvenmi redustiohyp vaguules kegessncl udi ng in
pol v+ ebplmtiRs bihpfaint i Beinbh RGP g hiefite ShnbHiua ot o

st ent i gxthetor intoma vaimpradényoin arsublechinynezidiberebkart or transpl antati on
procedures, or congenital vascular interventions. In a preferred
enbodi 4Antharmbeeufica sempositio famtuse in ahysmethod as diefined dndey 1dkHiB/@r 9 syst em or

{ner apean ErieaPEOME ol Se o bRl P HRERT P e, ©

i nhi bi éricagriqrs thpesfoiees or rapamycin, EDG receptor agoni st having | ynphocyte
depleting properties, a cox-2 inhibitor, pinecrolinus, a cytokine
inhibitor, a chenokine inhibitor, an antiproliferative agent, a statin, a
pr ot ei Suchy wekideligary device ocsygter cdn beiused & iedgce thredwréin frentionedovasdulat | on

et S BRE RSP KB o aPhPLohhe A HLARLe BRASKIELAR, 2,

synt hetbypaes or grafting procedures performed in any vascular location including coronary arteries,
carotid arteries, renal arteries, peripheral arteries, cerebral arteries or any other arterial or
venous location, to reduce anastomic stenosis or hyperplasia, including in the case of
arterial-venous dialysis access with or without polytetrafluoroethylene or e.g. Gore-Tex
grafting and with or without stenting, or in conjunction with any other heart or transplantation
procedures, or congenital vascular interventions. In a preferred embodiment, the present
invention also provides a drug delivery system or device as disclosed above additionally
comprising a source delivering a therapeutic dosage of a compound a rapamycin derivative
having mTOR inhibiting properties or rapamycin, EDG-receptor agonist having lymphocyte
depleting properties, a cox-2 inhibitor, pimecrolimus, a cytokine inhibitor, a chemokine
inhibitor, an antiproliferative agent, a statin, a protein, growth factor or compound stimulating
growth factor production that will enhance endothelial re-growth of the luminal endothelium,
a matrix metalloproteinase inhibitor, a somatostatin analogue, an aldosterone synthetase
inhibitor or aldosterone receptor blocker and a compound inhibiting the renin-angiotensin
system, or an antibody which inhibits the PDGF receptor tyrosine kinase or a compound
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The local administration preferably takes place at or near the vascular lesions sites.

The administration may be by one or more of the following routes: via catheter or other
intravascular delivery system, intranasally, intrabronchially, interperitoneally or eosophagal.
Hollow tubes include circulatory system vessels such as blood vessels (arteries or veins),
tissue lumen, lymphatic pathways, digestive tract including alimentary canal, respiratory
tract, excretory system tubes, reproductive system tubes and ducts, body cavity tubes, etc.
Local administration or application of the drug(s) affords concentrated delivery of said
drug(s), achieving tissue levels in target tissues not otherwise obtainable through other
administration route. Additionally local administration or application may reduce the risk of
remote or systemic toxicity. Preferably the smooth muscle cell proliferation or migration is
inhibited or reduced according to the invention immediately proximal or distal to the locally
treated or stented area.
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sleeves or sheathes. An stent composed of or coated with a polymer or other biocompatible
materials, e.g. porous ceramic, e.g. nanoporous ceramic, into which the drug(s) has been
impregnated or incorporated can be used. Such stents can be biodegradable or can be
made of metal or alloy, e.g. Ni and Ti, or another stable substance when intented for
permanent use. The drug(s) may also be entrapped into the metal of the stent or graft body
which has been modified to contain micropores or channels. Also lumenal and/or ablumenal
coating or external sleeve made of polymer or other biocompatible materials, e.g. as
disclosed above, that contain the drug(s) can also be used for local delivery.

By “biocompatible” is meant a material which elicits no or minimal negative tissue reaction
including e.g. thrombus formation and/or inflammation.

Stents may commonly used as a tubular structure left inside the lumen of a duct or vessel to
relieve an obstruction. They may be inserted into the duct lumen in a non-expanded form
and are then expanded autonomously (self-expanding stents) or with the aid of a second
device in situ, e.g. a catheter-mounted angioplasty balloon which is inflated within the
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Examples of polymeric materials include hydrophilic, hydrophobic or biocompatible
biodegradable materials, e.g. polycarboxylic acids; cellulosic polymers; starch; collagen;
hyaluronic acid; gelatin; lactone-based polyesters or copolyesters, e.g. polylactide;
polyglycolide; polylactide-glycolide; polycaprolactone; polycaprolactone-glycolide;
poly(hydroxybutyrate); poly(hydroxyvalerate); polyhydroxy(butyrate-co-valerate);
polyglycolide-co-trimethylene carbonate; poly(diaxanone); polyorthoesters; polyanhydrides;
polyaminoacids; polysaccharides; polyphospoeters; polyphosphoester-urethane;
polycyanoacrylates; polyphosphazenes; poly(ether-ester) copolymers, e.g. PEO-PLLA, fibrin;
fibrinogen; or mixtures thereof; and biocompatible non-degrading materials, e.g.
polyurethane; polyolefins; polyesters; polyamides; polycaprolactame; polyimide; polyvinyl
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condition to be treated and the desired effect. For purposes of the invention, a
therapeutically effective amount will be administered; for example, the drug delivery device
or system is configured to release the active agent and/or the active co-agent at a rate of
0.001 to 800 pg/day, preferably 0.001 to 200 pg/day. By therapeutically effective amount is
intended an amount sufficient to inhibit cellular proliferation and resulting in the prevention
and treatment of the disease state. Specifically, for the prevention or treatment of vascular
problems e.g. after revascularization, or antitumor treatment, local delivery may require less
compound than systemic administration.
The present invention relates to a method for the prevention or reduction of vascular access
dysfunction in association with the insertion or repair of an indwelling shunt, fistula or
catheter, preferably a large bore catheter, or actual treatment, into a vein in a marnmal,
particularly a human, which comprises administering to the subject N-{5-[4-(4-methyl-
piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine



problens e.g. after revascul arization, or antitunor treatnment, |ocal
delivery may require |l ess conpound than system c adm nistration. The
present iwoeabinm relates to a nethod for the prevention @CTrEPdsezoeoONn of
vascul ar access dysfunction in associ2ation with the insertion or repair of
an indwelling shunt, fistula or catheter, preferably a |arge bore
catheter, or actual treatnent, into a veinin a marnmal, particularly a
human, which conprises adm nistering to the subject N-{5 [ 4- (4- met hyl -

i pera henz rlrridine
P e o PR s Aoy 2Bl ey o BB A A B L
accept atg ® 2180tnd, ipeeferblyi fror abiosie! Qg fto H00CUMALMOSt fdrefenably rom4BouT) mg
preferg&rééfofrom about 10 ng to 1000 ng, nost preferably from about 10 ny
to 600 Ple present invention further relates to a nmethod for the

prevention or reduction of vascular access dysfunction I n association with
the insertion unt, fistu

i f i ndwel 1,
e or d5P presnEihud R il Aes e Siperhad ok M broxotiihior feloo S wEkIRY,
mamml acessstdysfuhetionyin assaoiation withi thé inseniphios espaircbtianiirsdvaslinggshunt, tistalasetbj ect

p| per afﬁ{%‘S"eﬁ'e‘t’ﬁ%ﬁb%%F%?/Parﬁ Gty ALAGVR! HiFBHTEIL RO & vein i %lmaj“’ﬁa'pyn ni di ne
- am ne pafticaRCNDMa), which cpmprisecadninisterihy taithecqubjeot R-{544(4-etiydof i n a

dai | d bou 0 b| . f b 10

100" mPeirg0e- B BV BBy e ST e BN S e RS, et per od

01;] at I(@ameCtUND Weela prmrm]{aeémxbauyd@dcfebt;ealstsan\mirwfakg dailyldom@fgﬂ:mhb?m with

the 1 nserti repail 0, n |1 I N S

e or e b 612880 HEPBlsferdy M SO 1o ritPho {008 pg, ko HieerRbly SRR 10 1

dos ageznagwm4ootﬁm0 nod fo@@\il%!aih@mbl t][pdruod og a'eleTaslt onbavepkeprefdrabiy aeiehstawo lrvfea&;mglt ?r gm
t I a rom a

Mhout 2esoctBh yRBSS haSrin of fapaf 22 A e TR Py BB ARt e BshEes D |

for usmrgelbcbn’ee:aﬂfeweatactmwmmrmnu s from about 50 ng to about 600 ny.
Particularly preferred is a daily dosage anount of from about 100 ng to
200 ng of COMPOUND I for use in the present invention. A contenplated

t r eat nAprefeered ddilyf dosage @niount dafeCtpWSJ!JND | for @B irdtheipsesgihbinierfifon dayisouit n

cat hot ort 00 24 e preRag ki el £ P00 g, P e Bt P

the pr mgamtsoomgam more pmfea&wwauyeosmsamaumt abCOMROUND | Yortusetimthel nserti on
or reparr

t t het t
O eat netseRinrShat 4 FomeBR Ui b Bl e Rl BT Bt P i | ne
pr esentdosapeaamtouminof ffom about 100 mg to 200 mg of COMPOUND | for use in the present

invention.

A contemplated treatment period for use in the present invention is about 85 days in
association with the insertion or repair of an indwelling shunt, fistula or catheter, or actual
treatment. A contemplated treatment period for use in the present invention is about 70 days
in association with the insertion or repair of an indwelling shunt, fistula or catheter, or actual
treatment. An additional contemplated treatment period for use in the present invention is
about 50 days in association with the insertion or repair of an indwelling shunt, fistula or
catheter, or actual treatment. A preferred treatment period for use in the present invention is
about 28 days in association with the insertion or repair of an indwelling shunt, fistula or
catheter, or actual treatment. An additional contemplated treatment period for use in the
present invention is 14 days in association with the insertion or repair of an indwelling shunt,
fistula or catheter, or actual treatment.



about 50 days in association with the insertion or repair of an indwelling
shunt, fistula or catheter, or actual treatnent. A preferred treatnent
period fowouws®7i1m t he present invention is about 28 days PCA/EPS¥ap&ti on
with the insertion or repair of an in¥welling shunt, fistula or catheter,
or actual treatnent. An additional contenplated treatnent period for use in
the present invention is 14 days in association with the insertion or
repair of an indwelling shunt, fistula or catheter, or actual treatnent.
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access shunt, fistula or catheter associated with insertion or repair of the indwelling shunt,

fistula or catheter, or actual treatment, in patients underlying condition that may predispose
to accelerated or retarded vascular response to injury e.g. in dialysis patients.

Finally, this invention also relates to the use of indwelling shunt, fistula or catheter coated by
COMPOUND | (i.e. being releasably affixed to the medical device) as described herein, for
the manufacture of a medicament for the prevention or reduction of vascular access
dysfunction in association with the insertion or repair of an indwelling shunt, fistula or
catheter into a vein, in a mammal in need thereof.

By the phrase "prevention or reduction of vascular access dysfunction in association with the
insertion or repair of an indwelling shunt, fistula or catheter" as used herein, is meant that
the incidence of vascular thrombosis and/or fistula failure and/or shunt failure and/or
vascular access clotting and/or stenosis and/or restenosis and/or the need for declotting an



catheter into a vein, in a mammual in need thereof. By the phrase
"prevention or reduction of vascular access dysfunction in association with
the i nsewDiodn7a89 repair of an indwelling shunt, fistula ®CTEPOSetoes " as
used herein, is neant that the incidd®nce of vascul ar thronbosis and/or
fistula failure and/or shunt failure and/or vascular access clotting

and/ or stenosis and/or restenosis and/or the need for declotting an WD
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therapy.

Included in term "treatment”, when used herein to refer surgical procedures, are procedures
selected from access surgery, placement of fistula or shunt, catheter insertion, actual
disease treatment, such as dialysis treatment, and declotting of an access shunt, fistula or
catheter. Further, treatment for insertion access also includes repair/revision of the access.
For example, a patient experiencing a failure in a dialysis access shunt will have the access

repaired, for instance, by angioplasty.

By the term "collected over the observation period" as used herein, means a period of up to

or about 12 months, preferably 12 months.

COMPOUND | or a pharmaceutically acceptable salt thereof, shows an unexpected high
potency to prevent or eliminate vascular access dysfunction because of its unexpected
multifunctional activity, and its activity on different aspects of vascular access dysfunction
such as the narrowing of the lumen, smooth muscle cells proliferation and migration,



or about 12 nonths, preferably 12 nonths. COMPOUND | or a pharnmaceutically
acceptabl e salt thereof, shows an unexpected high potency to prevent or

el i m nat ewoasou1ay access dysfunction because of its unexpertEPd3/02028

mul tifunctional activity, and its act3vity on different aspects of vascul ar
access dysfunction such as the narrowi ng of the [unmen, snooth nuscle cells
proliferation and m gration, W 03/072159 PCT/ EP03/ 02028 25 accunul ati on
of extracellular matrix, intimal thickening, angiogenesis within the
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epothilone, a tyrosine kinase inhibitor, a VEGF receptor tyrosine kinase inhibitor, a VEGF
receptor inhibitor, a compound binding to VEGF, a mTOR inhibitor agent e.g. rapamycin
derivatives, e.g. 40-O-(2-hydroxyethyl)-rapamycin, a compound having anti-inflammatory
properties, e.g. a steroid, a cyclooxygenase inhibitor, combination of COMPOUND I with a
compound having anti-inflammatory properties has particularly beneficial effects when used
in the treatment or prevention of restenosis in diabetic patients.

Utility of the drug(s) may be demonstrated in animal test methods as well as in clinic, for
example in accordance with the methods hereinafter described.

Example 1: Inhibition of late neointimal lesion formation in the 28 day rat carotid artery
balloon injury model.

Numerous compounds have been shown to inhibit intimal lesion formation at 2 weeks in the
rat ballooned carotid model, while only few compounds prove effective at 4 weeks.
Compounds of formula | are tested in the following rat model.



Nuner ous conpounds have been shown to inhibit intimal lesion formation at 2
weeks in the rat ballooned carotid nodel, while only few conpounds prove
ef fecti vewetosd7218eks. Conpounds of forrmula | are tested iPCTtEPE3/6202% oW Nng
rat nodel. WO 03/072159 PCT/ EP03/ 02028 26 Rats are dosed orally wth

pl acebo or a compound of formula |I. Daily dosing starts 3 days prior to
surgery and continues for 31 days. Rat carotid arteries are balloon injured
using a nethod described by Cowes et al. Lab. Invest. 1983;49;208-215.
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pl acement is then performed on the contralateral iliac artery in the sane

manner Exaﬂmpieﬂ irhiktion of egdtenosisi(e. ANGHstegit eastersisaf 28 dayd.in fid rabbit et s recei ve
or al E é 0 ng/day daily as anti-platelet therapy and are fed standard
| ow ch‘f‘) BYPEIR rabbit chow. Twenty-ei ght days after stenting, animals are
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fed standard low-cholesterol rabbit chow. Twenty-eight days after stenting, animals are
anesthetized and euthanized and the arterial tree is perfused at 100 mmHg with lactated
Ringer’s for several minutes, then perfused with 10% formalin at 100 mmHg for 15 minutes.
The vascular section between the distal aorta and the proximal femoral arteries is excised
and cleaned of periadventitial tissue. The stented section of artery is embedded in plastic
and sections are taken from the proximal, middle, and distal portions of each stent. All
sections are stained with hematoxylin-eosin and Movat pentachrome stains. Computerized
planimetry is performed to determine the area of the internal elastic lamina (IEL), external
elastic lamina (EEL) and lumen. The neointima and neointimal thickness is measured both
at and between the stent struts. The vessel area is measured as the area within the EEL.
Data are expressed as mean £ SEM. Statistical analysis of the histologic data is
accomplished using analysis of variance (ANOVA) due to the fact that two stented arteries
are measured per animal with a mean generated per animal. A P < 0.05 is considered

statistically significant.



at and between the stent struts. The vessel area is neasured as the area
within the EEL. Data are expressed as nean SEM Statistical analysis of
the histowvogBm7rdata is acconplished using anal ysis of vaPCarEpe3/(AMOVA) due
to the fact that two stented arteries2?7 are neasured per animal with a nean
generated per animal. A P < 0.05 is considered statistically significant.
WO 03/ 072159 PCT/ EP03/ 02028 27 COMPOUND | is adm nistered orally by gavage
at 30 ng/ kg once daily from3 days prior to stenting until day 27
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Exanpl e 4! or COGT i ing. Wiile the stent
is rotating, a

Example 3: The stent is manufactured from medical 316LS stainless steel and is composed
of a series of cylindrically oriented rings aligned along a common longitudinal axis. Each ring
consists of 3 connecting bars and 6 expanding elements. The stent is premounted on a
delivery system. The active agent, e.g. COMPOUND | (0.50 mg/mi) optionally together with
2,6-di-tert.-butyl-4-methylphenol (0.001 mg/ml), is incorporated into a polymer matrix based
on a semi-crystalline ethylene-vinyl alcohol copolymer. The stent is coated with this matrix.

Example 4: A stent is weighed and then mounted for coating. While the stent is rotating, a
solution of polylactide glycolide, 0.70 mg/ml of COMPOUND 1, 0.0015 mg/ml and 1 mg/ml
tyrosine kinase inhibitor dissolved in a mixture of methanol and tetrahydrofuran, is sprayed
onto it. The coated stent is removed from the spray and allowed to air-dry. After a final
weighing the amount of coating on the stent is determined.



solution of polylactide glycolide, 0.70 mg/ml of COMPOUND 1, 0.0015 ng/m
and 1 ng/m tyrosine kinase inhibitor dissolved in a m xture of nethanol
and tetrawgdsofaisan, is sprayed onto it. The coated stentCrgEPopmoeed from
the spray and allowed to air-dry. Aft2r a final weighing the anount of
coating on the stent is determ ned. WO 03/072159 PCT/ EP03/ 02028 28 Exanpl e
5. COVWOUND | stability in pharmaceutically acceptable polyners at body
terrperature and COMPOUND | rel ease from pol ynmer coatings. Four 2 cm pi eces
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viv, MW of PEG=400). The stent pieces are incubated at 37 C. in a shaker.
The buffer and PEG solutions are changed daily and different assays are
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of PDCfag‘swem,ulaat\@ql dregdightalctivativhosi ne ki nase activity in vitro is neasured
in PDGF receptor immunoconpl exes of BALB/c 3T3 cells, anal ogously to the
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st r ongis¢essnefttifed by adding 1 mL of sterile deionized water. Three sets of stent plasma
solutions are incubated at 37° C. and the plasma is changed daily. In a separate study, it
was found that COMPOUND | in human plasma was stable at 37° C. for 72 hours.
PDGF-stimulated receptor tyrosine kinase assay is performed on the last piece of each
sample to determine the COMPOUND | activity. The inhibition of PDGF-stimulated receptor
tyrosine kinase activity in vitro is measured in PDGF receptor immunocomplexes of BALB/c
3T3 cells, analogously to the method described by E. Andrejauskas-Buchdunger and U.
Regenass in Cancer Research 52, 5353-5358 (1992). Such assays can show that the
activity of COMPOUND 1 released from stent after 45 days is still 91% of that of the normal
activity of COMPOUND 1. In the same assay, free COMPOUND | shows a strong decrease
of its activity day after day. These assays can prove the unexpected high stability of
COMPOUND | in polymer coatings.



of its activity day after day. These assays can prove the unexpected high
stability of COVMPOUND | in polyner coatings. WO 03/072159 PCT/ EP03/ 02028
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entered into the CalcuSyn program (Cal cuSyn, Biosoft, Canbridge UK). This
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access dysfunction in association with the insertion of an indwelling catheter into the vein of

a patient is demonstrated by the following.

One hundred fifty prospective dialysis patients, who undergo successful insertion of an

indwelling, large bore catheter, into a vein are selected for study. These patients are divided

into two groups, and both groups do not differ significantly with sex, distribution of vascular

condition or condition of lesions after insertion. One group (about 50 patients) receives

COMPOUND | in a daily dose of 400 mg (hereinafter identified as group'1 ), and another

group (about 100 patients) does not receive COMPOUND I (hereinafter identified as group

H). In addition, patients may also be given a calcium antagonist, nitrates, anti-platelet

agents, ACEi angiotensin converting enzyme inhibitors, ARBs agiotensin receptor blockers,

or statins. These drugs are administered for 3 consecutive months following catheter

insertion.

The comparative clinical data collected over the observation period of 6 months demonstrate

the efficacy of 3 month COMPOUND | treatment for the prevention or reduction of vascular

access dysfunction in patients after catheter insertion.



insertion. The conparative clinical data collected over the observation
period of 6 nonths denonstrate the efficacy of 3 nonth COVPOUND I

t r eat mentwbos/0th169 preventi on or reduction of vascul ar aceeIEpPdysfoaicti on
in patients after catheter insertion.30WD 03/072159 PCT/ EP03/ 02028 30
Exanple 8: Efficacy of the invented nethod for the prevention or reduction
of vascul ar access dysfunction in association with the insertion of an
indwel ling catheter into the vein of a patient is denonstrated by the

met hodol ogy as described by Dr. Burnett S. Kelly and Col., (Kidney

I nternational Volune 62; |Issue 6; Page 2272 - Decenber 2002) which is

i ncor pbxampld 8 Efficacyef the inventedamgihod tarithepieyentioher ¢edustiomos GEBLolaR 159 :
PCT/EP 4 . L cal bt j 1izing
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N-{5-[ 4- (4- et hyl - pi per azi no- et hyl ) - benzoyl am do] - 2- net hyl phenyl } - 4- ( 3-
pyridyl)-2-pyrimdine-am ne or a pharnmaceutically acceptable salt or
crystal formthereof, together with one or nore pharmaceutically
acceptable diluents or carriers therefore. 2. Use of

N-{5-[ 4- (4- et hyl - pi per azi no- net hyl ) - benzoyl am do] - 2- et hyl phenyl } - 4- ( 3- pyr
idyl)- 2-pyrimdine-amne or a pharmaceutically acceptable salt or crystal
formthereof, for the manufacture of a pharmaceutical for stabilizing

vul nerabl e pl aques in blood vessels of a subject in need of such a
stabilization, for preventing or treating restenosis in diabetic patients,
or for the prevention or reduction of vascul ar access dysfunction in
association with the insertion or repair of an indwelling shunt, fistula
or catheter in a subject in need thereof. 3. A nethod for the prevention
or reduction of vascul ar access dysfunction in association wth the
insertion or repair of an indwelling shunt, fistula or catheter into a vein
or artery, or actual treatnent, in a nmanmal in need thereof, which
conprises adm nistering to the subject an effective anount of

N-{5-[ 4- (4- et hyl - pi per azi no- net hyl ) - benzoyl am do] - 2- et hyl phenyl } -

4- (3-pyridyl)-2-pyrimdine-am ne or a pharmaceutically acceptable salt or
crystal form thereof.



4. Use, nethod or conposition according to any one of clains 1 to 3, for
use in conjunction wth one or nore active co-agents. 5. Use, nethod or
conposi tiwp tapcasdi ng to any one of clainms 1 to 3, for us@CTrEPds/edoesi s
patients. 6. Use, nethod or conpositidin according to any one of clains 1 to
3, wherein a nethanesulfonate salt of

4- (4- met hyl pi perazi n-1-yl nmet hyl ) - N[ 4- net hyl - 3- (4- pyri di n- 3-

yl ) pyri m di n- 2-yl am no) phenyl ] - benzam de is adm ni stered. WO 03/072159

PCT/ EPR3AR4828 32 7. Use, method or conposition according to any one of

cl ai ns , Wherein 4-(4-

nmet hyl pi perazin-1-yl nmet hyl)-N[4-net hyl - 3- (4-pyridin-3-yl)pyrimdin-2-ylam
no) phenyl ]- benzam de or a pharnmaceutically acceptable salt or crystal form
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cancer patient or a patient receiving total parenteral nutrition. 13. A
drug delivery device or systemconprising i) a nedical device adapted for
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3. A method for the prevention or reduction of vascular access dysfunction in association
with the insertion or repair of an indwelling shunt, fistula or catheter into a vein or artery, or
actual treatment, in a mammal in need thereof, which comprises administering to the subject
an effective amount of N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-methylphenyl}-
4-(3-pyridyl)-2-pyrimidine-amine or a pharmaceutically acceptable salt or crystal form
thereof.

4. Use, method or composition according to any one of claims 1 to 3, for use in conjunction
with one or more active co-agents.

5. Use, method or composition according to any one of claims 1 to 3, for use in dialysis
patients.

6. Use, method or composition according to any one of claims 1 to 3, wherein a
methanesulfonate salt of 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-
yl)pyrimidin-2-ylamino)phenyl}-benzamide is administered.



stimulating gromh factor production that will enhance endothelial regrowh
of the lumnal endothelium a matrix netall oproteinase inhibitor, a

somat ost awore3anafogue, an al dosterone synthetase inhibit @CT@EPOZDIOSt er one
receptor bl ocker and a conpound inhib32ting the renin- angi otensin system
WO 03/ 072159 PCT/ EP03/ 02028 33 each being rel easably affixed to the drug
delivery device or system 14. A drug delivery device or system conprising
i) a nedical device adapted for local application or adm nistration in
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t hereof or prodrug thereof, each being releasably affixed to the drug
delivery device or system 15. A drug deli ver?/ devi ce or system according
to cl aBnas ragthad or egnpositiopasceisingde any eaeiohglaimsbin B, whereihdhe treatment
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proliferation or decreased apoptosis or 1ncreased matrix depositionin a
subject in need thereof. 16. A drug delivery device or systemaccording to

cl ai m $3u88, méthod BF crhditlonZcBSrdid 1883 BhE of BhFTER %g%rgéagg%evmﬁukﬁ for

preventing or treating restenosis, restenosis In dia lents  or for
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in a patient in need thereof. 17. A drug delivery device or system
conprising i) a nedical device adapted for |local application or
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13. A drug delivery device or system comprising i) a medical device adapted for local
application or administration in hollow tubes and ii) a therapeutic dosage of N-{5-[4-(4-
methyl-piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine
or a pharmaceutically acceptable salt or crystal form thereof, optionally in conjunction with a
therapeutic dosage of one or more active co-agents selected from a rapamycin derivative
having mTOR inhibiting properties or rapamycin, an EDG-receptor agonist having
lymphocyte depleting properties, a cox-2 inhibitor, pimecrolimus, a cytokine inhibitor, a
chemokine inhibitor, an antiproliferative agent, a statin, a protein, growth factor or compound
stimulating growth factor production that will enhance endothelial regrowth of the luminal
endothelium, a matrix metalloproteinase inhibitor, a somatostatin analogue, an aldosterone
synthetase inhibitor or aldosterone receptor blocker and a compound inhibiting the renin-
angiotensin system,



deposition in a subject in need thereof, conprising |local adm nistration of
a therapeutically effective anount of

N { 5- [ 4- (Worpabimib9 pi per azi no- net hyl ) - benzoyl am do] - 2- net hylcpePayb3o2st WO
03/ 072159 PCT/ EP03/ 02028 34 (3-pyri dal)-2-pyrimdine-amnne or a
pharmaceutically acceptable salt or crystal formthereof, optionally in
conjunction with a therapeutic dosage of one or nore active co-agents
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co-agents, or th cont roll elivery om a el rvery device or
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-amne or a
methyl-piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine

or a pharmaceutically acceptable salt or crystal form thereof, optionally in conjunction with a
therapeutic dosage of one or more active co-agents, each being releasably affixed to the
catheter-based delivery device or system, for use in stabilizing vulnerable plaques in blood
vessels, for preventing or treating restenosis, restenosis in diabetic patients or for the
prevention or reduction of vascular access dysfunction in association with the insertion or
repair of an indwelling shunt, fistula or catheter in a patient in need thereof.

18. A method for preventing or treating smooth muscle cell proliferation and migration in
hollow tubes, or increased cell proliferation or decreased apoptosis or increased matrix
deposition in a subject in need thereof, comprising local administration of a therapeutically
effective amount of N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-



pharmaceutically acceptable salt or crystal formthereof, optionally in

conjunction with one or nore active co-agents.
WO 03/072159 PCT/EP03/02028
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(3-pyridyl)-2-pyrimidine-amine or a pharmaceutically acceptable salt or crystal form thereof,
optionally in conjunction with a therapeutic dosage of one or more active co-agents selected
from a rapamycin derivative having mTOR inhibiting properties or rapamycin, an EDG-
receptor agonist having lymphocyte depleting properties, a cox-2 inhibitor, pimecrolimus, a
cytokine inhibitor, a chemokine inhibitor, an antiproliferative agent, a statin, a protein, growth
factor or compound stimulating growth factor production that will enhance endothelial
regrowth of the luminal endothelium, a matrix metalloproteinase inhibitor, a somatostatin
analogue, an aldosterone synthetase inhibitor or aldosterone receptor blocker and a
compound inhibiting the renin-angiotensin system.

19. A method for stabilizing vulnerable plaques in blood vessels of a subject in need of such
a stabilization comprising the controlled delivery from a drug delivery device or system of a
therapeutically effective amount of N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-
methylphehyl}—4-(3-pyridyl)-2-pyrimidine-amine or a pharmaceutically acceptable salt or
crystal form thereof, optionally in conjunction with a therapeutic dosage of one or more

active co-agents.

20. A method for preventing or treating restenosis in diabetic patients comprising
administering to said patients a therapeutically effective amount of N-{5-[4-(4-methyl-
piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine or a
pharmaceutically acceptable salt or crystal form thereof, optionally in conjunction with a
therapeutic dosage of one or more active co-agents, or the controlled delivery from a drug
delivery device or system of a therapeutically effective amount of N-{5-[4-(4-methyl- .
piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine or a
pharmaceutically acceptable salt or crystal form thereof, optionally in conjunction with one or

more active co-agents.

21. A method for the prevention or reduction of vascular access dysfunction in association
with the insertion or repair of an indwelling shunt, fistula or catheter, or actual treatment, in a
subject in need thereof, which comprises administering a controlled delivery from a drug
delivery medical device or system of a therapeutically effective amount of N-{5-[4-(4-methyl-
piperazino-methyl)-benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine or a
pharmaceutically acceptable salt or crystal form thereof, optionally in conjunction with one or

more active co-agents.



