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to drug delivery systens for the prevention and treatnent of

proliferative diseases, particularly vascul ar di seases. The invention

furthernore relates to the wuse of .;. _ _ . :
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treating. restenosis. in.di.abetic patients, or for the prevention or
reduMﬁW&%@%ess dysfunction in association with the
insertion or repair of an indwelling shunt, fistula or catheter in a
subject in need thereof. Many humans suffer fromcircul atory di seases
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at her.ect ony, b){%ass_ %af_t_l n &Ar ot her types of vascular grafting

pr oc Sefylacy catheterdn g supiectin negdithiie?e. g. restenosis) of an

artherosclerotic coronary artery after various revascularization

procedures occurs in 10-80% of patients undergoing this treatmnment,
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vess glatesjamhichphe cardiacanussly of efben srgansargsomprerpigedanedicali n one to two

days rhaslutdibatiby pRiREdurds BE&AdGercutaneous transluminal coronary angioplasty

(PCTA), percutaneous transluminal angioplasty (PTA), atherectomy, bypass grafting or other

types of vascular grafting procedures are used.

F{e-nérrowing (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 célts themselves provoke proliferative and migratory responses in the
smooth muscle cells. Simultaneous with focal proliferation and migration, inflammatory cells
also invade the site of vascular injury and may migrate 1o the deeper layers of the vessel
wall. Proliferation/migration usually begins within one to two days post-injury and, depending
on thé revascularization procedure used, continues for days and weeks.
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within the nedia mgrate, proliferate and/or secrete significant anmounts
of extracellular matrix proteins. Proliferation, mgration and

extracel lular matrix synthesis contijpue until the damaged endot helial
layer is repaired at which time profiferation slows-within the intima.’
The newly fornmed tissue is called neointinma, -intimal thickening or
restenotic |lesion and usually results in narrowi ng of the vessel |unen.
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dysfunctio
caused by outflow stenoses in the venous cnrculatlon and results in a decreased ability to

administer medications to cancer patients. Often the outflow stenoses is so severe as to

- require intervention. Additionally, vascular access dysfunction in totat 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 accornpany
the insertion or repair of an indwelling shunt, fistula or cathe‘tef, such as a large bore
catheter, into a vein in a mammal, particularly a-hur'nan 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 fo 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 _



clinical deterioration and unless the situation is renedied, these
patients will die. Henodialysis requires access to the circul ati oh8 ATB¢005
i deal form of henodial ysis vascul ar access should all ow repeated access
to the circulation, provide high blood flow rates, and be associ ated
with mnimal conplications. At present, the three forns of vascul ar

access are 28AUR006 -3 native artetiovenous fistulas (AVF), synthetic
grafts, and central venous catheters. Gafts are nost comonly conposed
of pol ytetrafluoroethylene (PTFE, or Core-Tex). Each type of access has
its pativesitegiovenmes fhhﬂa&ﬁﬁyfd\mnmwegraﬂaaan@bwrmuem ahjhtenscGrafts dre t he

nost
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majority of pathology resulting in dialysis graft failure. The nost
common form of vascul ar access procedure perfornmed in chronic
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proliferation of snooth nuscle cells, and the abundance of neointinmal

and agdventitial m.crovessels and extracellu mptri x onent s.
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common arterial neointi nal | asia that occurs in peripheral bypass
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Commettmg of hemodialysis grafts appears to be a far more gggresswe lesion as compared to the

more common arterial neointimal hyperplasia that occurs in peripheral bypass grafts.

Compare the 50% one patency in PTFE dialysis access grafts 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 to 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 graits 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 anastc’amosiﬁland (b) the absence of a validated large \

animal mode! of VNH 1o 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 o

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 gratts.
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Anot her reason for a |ack of effective therapies could be related to the
hi gh preval ence of diabetes in dialysis patients leading to accelerated
vascul ar responses to injury. Despitg the magnitude of the problem and
the enormty of the cost, there are currently no effective therapies for
the prevention or treatment of venous neointi mal hyperpl asia in dialysis
grafts. 2 8 AUG 2006 -4 Accordingly, there is a need for effective '
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adm nistered in prevention or reduct I on of
anttthrombogenlc and/or anti-restenosis and/or anti-inflammatory properties and for more

efficient methods of providing same. The present invention is directed to meeting these and
other needs.

Surprisingly, it has been found that N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-
methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine or a phanmaceutically acceptable salt thereof
{(hereinafter COMPOUND 1) can be suitably administered in the prevention or reduction of
vascular access -dyéfunction that accompanies the insertion or repair of an indwelling shunt,
fistula or catheter in a patient in need thereof.

COMPOUND 1 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 1 would have a beneficial or therapeutically significant effect
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COMPOUND | or a pharnaceutically acceptable salt thereof shows an
unexpected high potency to prevent or elimnate vascul ar access
dysfunction because of its unexpect. mul tifunctional activity, and its
activity on different aspects of vastul ar access dysfunction. The prior
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"I'matinib" “[International Non-proprietary Nange]) and the use thereof,
espedpar oyohdain dhe saine piolsigicab pHegtas a liquid dosage.

The preparation of N-{5-[4-(4-methyl-piperazino-methyl)-benzoylamido]-2-methyiphenyl}-4-
(3-pyridyl}-2-pyrimidine-amine or 4-(4-methylpiperazin-1-yimethyl)-N-[4-methyl-3-(4-pyridin-

| 3-ylpyrimidin-2-ylamino)phenyl]-benzamide (hereinafter; COMPOUND | 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-yimethyl)-N-{4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-yl-
amino)phenyl}-benzamide” {hereinafter- COMPOUND i or “Imatinib” [international Non-
proprietary Name]) includes the B-crystal form or a pharmaceutically acceptable salts

thereof.
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formor a pharmaceutically acceptable salts thereof. 28AUG006 -6 The
preparation of COMPOUND | and the use thereof, especially as an
anti-tunmour agent, are described in Exanple 21 of European patent
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vitr nd bl ocks cellular proliferation and tunor growth of Bcr-abl- or

v-abi -éxpressing cells. COWPOUND | was further found to potently inhibit
the kinase activity of the a- and P-PDGF receptors and the receptor for
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fact( diated cellular signaling, including |igand-stinulated receptor
COMPOUND | is a protein-tyrosine kinase inhibitor that is currently in clinical trials for the

treatment of chronic myelogenous leukemia. COMPOUND | selectively inhibits the Abl and
platelet-derived growth factor (PDGF) receptor tyrosine kinases in vitro and blocks cellular
proliferation and tumor growth of Ber-abk or v-ablexpressing cells. COMPOUND | was
further found to potently inhibit the kinase activity of the u- and B-PDGF receptors and the

. receptor for stem celt factor, but not the closely related c-Fms, Fit-3, Kdr, Fit-1, and Tek

| tyrosine kinases. Additionally, no inhibition of ¢-Met or nonreceptor tyrosine kinases such as
Src and Jak-2 has been observed. In cell-based assays, COMPOUND | selectively inhibited
PDGF and stem cell factor-mediated cellular signaling, inciuding ligand-stimulated receptor
autophosbhorylation, inositol phosphate formation, and mitogen-activated protein kinase
activation and proliferation. COMPOUND 1{ 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 1 and suggest that in addition to chronic
myelogenous. leukemnia, COMPOUND | may have clinical -poiéntial in the treatment of



aut ophosphoryl ati on, inositol phosphate formation, and mtogen-activated
protein kinase activation and proliferation. COMPOUND | has beenZ%WﬂWﬁ%ﬁ
to regul ate the devel opnent of cardiac and aortic allograft
arteriosclerosis as well as ordinary atherosclerosis in

hyper chol esterol em ¢ rabbits. Thus, ,CO/POUND | nay provi de new strategies
for prevention of these fibroprolf?érative vascul ar di sorders. These °
‘results expand the profile of COVWPOUND I and suggest that in addition to
chronic nyel ogenous | eukem a, COMPOUND | may have clinical potential in
t he diseasesihat inypiveghoomed gctivatiod bk fas ctiitlt AbheidPRGFaberptordyrasitei vat i on
of Kifadek: € c-Kit), AN or PDGF receptor tyrosine kinases. According to
the 1T nvention, COVPOUND | may be applied as the sole active ingredient or
in conjunction with; a) an i nmmunosuppressive agent, e.g. a calcineurin
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e. g.coRjlviclidn with;am no- 2-[ 2- (4-octyl phenyl ) ethyljpropane-1,3-diol in free
formor in a pharnmaceutically acceptable salt form e.g. the
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e.g. @-R@raitylphanyl) ettyljpiptned 3-divbindreedomn ofliephdrhraseutically predni sone,
a NSAI D

. O I ,nbjbitor, e g. -2 inhibitor, e.g.
cel ccdrrBls BT S PRBGISBIEY ot fh aeSiBie S S derdiBral o o, “adipes
(or pPNOR6/0BDE8VE WO 9854 ieg: 2-arninoi2-(2-[4-@-gko-B | ynphoki ne i nhi bi tor,
or 'z FREPTRTAIRTSP VISR RN & el &P (G RS R e e N i ¢ or
d) an wurdrol intifeeoiohaior ih & phanidceoiyy hocdptatde Balt fobmg. heparin or a
gl ycoprotein IIb/lIlla inhibitor, e.g. abcixinmb, eptifibatide or

t i r of)idw ami-inRammatorn kgertod.of £ sRioiN,ce. 800 Bbrlicestroida ely. @exdridtihsori @bi | i zi ng
or dest;%i’.l 4 nmﬁﬁnt [ ncl(ﬂdi ng but _nQE, limted t%,t ag.fmes, e.g. taxol,
pacl i tRASEISYY: & x89; 8 FYFRRVEPRARCIPYRIOree g: a PP} e ubiqeS-Gespeci al | y
vi nbl aidcbsib, rofecoxib, etoricoxib or valdecoxib, an ascomycin, e.g. ASM981 (or

pimecrolimus), 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/lila inhibitor,
e.g. abciximab, eptifibatide or tirofibran; '

. €) an antiproliferative agent, e.g.

a microtubule stabilizing or destabilizing agent including but not limited to taxanes, e.g.
taxol, paciitaxel or docetaxel, vinca alkaloids, e.g. vinblastine, especially vinblastine
suifate, 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 P1(3) kinase inhibitor, for
example staurosporin and related smali molecules, e.g. UCN-01, BAY 43-9006,
Bryostatin 1, Perifosine, Limofosine, midostaurin, CGP52421, RO318220, RO320432,
GO 69786, Isis 3521, LY333531, LY379196, SU5416, SU6668, AG1296, etc. Midostaurin
is a derivative of the naturally occurring alkaloid staurosporine with the chemical name (N-
[(95,10R,11R,13R)-2,3,10,11,12,13-hexahydro-10-methoxy-9-methyl-1-0x0-9,13-epoxy-



sulfate, vincristine especially vincristine sulfate, and vinorel bine,

di scodernol i des or epothilones or a derivative thereof, e.g. epobly MsEEis
B or a derivative thereof; a protein tyrosine kinase |nh|b|tor e.g.
protein kinase C or PI(3) kinase inhibitor, for exanple staurosporin and
related small nol ecul es, e.g. UCN-01, BAY 43 9006, Bryostatin 1,
Peri f osi ne, Li nof osi ne, nidostaurirr8t1¥%2421 R(C318220, R0320432, GO
6976, Isis 3521, LY333531, LY379196, SU5416, SU6668, AGL296, etc.
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car bol I one a compound or antibody Wwhi i bits the EGF
‘Tecept garbplym@pmqwhase or a conpound which binds to EGF or reduces
expression of the EG- receptor e.g. EGF receptor, ErbB2, FErbB3 and ErbB4
or _bi nd cowppard or amtibiedy whighdichibitstha dGF reeapter Ummm&nase;qn @ﬁomh@.m

conpou C [ cally
i sl oann e eCS, BFrsBRERCE Rt b e BRI oBAE 6 6IHGH (B8 GERAFa, €3
4009, V\Blm/ masmm@ bireBR2EZR or EGFOeE&ﬁi RA6ds, ERd@arg Wpéiﬂm!alﬁﬁoﬁa 837 063,
US 5,7 AR { and,
especi SO0 BrimhonodkPaL SRS Yensialy 2bd SPancly SRoRgB i 33000
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del ta- | Q58 14 8B Usar7S), WOTRABHS (S5 &5hbdBaTB Pead, Yos 2hia WO

95/03283 (e.g. compound ZM1051 80); 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
monoeclonal antibodies generically and specifically disclosed in WO 98/35958, e.g. 1-(4-
chloroanilino)-4-(4-pyridylmethyl)phthalazine or a pharmaceutically acceptable salt
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 etal 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



a conmpound or antibody which inhibits the VEGF receptor tyrosine kinase
or a VEGF receptor or a conpound which binds to VEG- e.g. protegqﬁAuﬁzmﬁ
smal | nol ecul es or nonocl onal antibodies generically and specifically
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matrix nmetal |l oproteinase inhibitor, e.g. batimstat, marim stat, trocade,
CGS Y @2foduRdor (LB0&BAgonistAGB agbnistk) ofkimases) eng oINK,i ERK1/2yMABKrdr STATOr

agoni sts) of kinases, e.g. JNK, ERK1/2, MAPK or STAT; 1) a conpound

sti mjl atdongouhe stimliatisg thef re(ede} 0b(NQ) di@ NOrbnor, @.¢ diadeavedialates.obat es, S
ni trosaqt Mesol oni ¢ xat lazol e 1 SQS L d L. a conbi nation

t her eoP't%gog"d’W%?ﬁfan‘ ;egr '38?‘?{5'{-"?3{ 8"%% %gﬁ}&@{%@t ‘g‘BT n anal ogue,
e.g. omwenltnatb?andlalmmu’htede, vapreotide or a cycl ohexapeptide having
somat ostatin agoni st properties, e.g.

cycl ef)a-sohdtodtatiaridibdue; e)gPoorrddtige Ddnmeotidey yapneolidiz by a Byoidhexapeptideodi i ed

GH hem cally |ipked to PEG p | :
G T TR Y N,
epl er engsdyr(Bzl)-Phel; orpemutkticdrGHi Rhalogge thenically inkeds PEGNSN system e. g.

a reni ?_, I nhi bi tor e.g. SPP100, an ACE inhibitor, e.g. captopril,
enal apf EOVISPP@Mnoori | ) fosinopril, benazepril, quinapril, ramopril,

n) an altosterone synthetase inhibitor or aldosterone receptor biocker, 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;

0) 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-
.methy‘lpropanoate]'-.rapamycin (also called CCI779) or 40-epi-{tetrazolyl)-rapamycin (also



i m dapril, perindopril erbumne, trandolapril or noexipril, or an ACE
receptor blocker, e.g. losartan, irbesartan, candesartan C|Iexet|28AM52%5
val sartan or ol nesartan nedoxonil; 0) nycophenollc acid or a salt

t hereof, e.g. sodi um nycophenol ate, or a prodrug thereof, e.qg.
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inhibits nTOR By rapanycin derivative having niTOR inhibiting properties
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above.

Hence, the present invention also relates to a method 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)-benzoylamidol-2-methyiphenyl}-4-
{3-pyridyl)-2-pyrimidine-amine and (b) one or more co-agents selected from a), b}, c), d), ),

< 1), @), h), i), i), 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 saits.

Furthermore, the present invention periains to a combihation, such as a combined
preparation or a pharmaceutical composition, which comprises {a) N-{5-{4-(4-methyl-
-piperazino-methyl)-benzoylamido]-z-methylphenyl}—4~.(3-pyridyl)-zépyrimidine-amine and (b)
one or more co-agents selected from a),_ b), ¢}, d), e}, f), g), h}, i), §), k), ), 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



whi ch conprises (a)
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defined above, in a quantity which 'S Jjointly therapeutically effectlve
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the formof their pharmaceutically acceptable salts. Furthernore, the
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drug delivery device or system
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, resuits 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.qg. less side-
effects, an improved quality of life and a decreased mortality and morbidity, compared to a

. mongtherapy applying only one of the pharmaceutically active ingredients used in the
COMBI‘NAT]O’N OF THE INVENTION. In particular, an increased up-take of the combination
partner {b) in‘-be‘lls is observed, when applied in combination with combination partner {a).



Furthernore, the present invention pertains to a conbination as descri bed
above, in a form especially adapted for coated delivery device or system
as described herein (e.g. stent, catheter, ...). Preferably, in ZHABDHOS
of a slow rel ease pharmaceutical conposition (controlled delivery). A
the nore surprising is the experinental finding that in vivo the
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carries, especially suitable for enteral or parenteral application.

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 aré, 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. [t will be appreciated that the unit content of a
combination partner contained in an individual dose of each dosage form need not in itseif
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 pariner 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
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administration and the renal and hepatic function-of the patient. A physician, clinician or .

veterinarian of ordinary skill can readily determine and prescribe the effective amount of the
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., simulté-neousiy 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 -éombined use of the parts is larger than the effect which would be obtained by
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an inhibitor of a modulator (i.e. antagonists or agonists) of kinases, e.g. as disclosed above.

- In accordance with the particular findings of the present invention, there is provided ;

“ 1.1 A method for preventing or treating smooth muscle cell profiferation 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, comprising 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 methed 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 acﬁve ingredients, e.g. as disclosed above.



ki nase or a conpound which binds to EGF or reduces expression of the EG-
receptor, e.g. as disclosed above, a conpound or antibody which inhibits
the VEGF receptor tyrosine kinase or a VEG- receptor or a conpourfdd wob ¢35
binds to VEG-, e.g. as disclosed above, an inhibitor of a nodul ator

(i.e. antagonists or agoni sts) of kinases, e.g. as disclosed above. In
accordance with the particular flndIE?S of the present invention, there
is provided ; 1.1 A nethod for preve I ng or treating snooth muscl e cel
proliferation and mgration in hollow tubes (e.g. catheter-based

device), or increased cell proliferation or decreased apoptosis or:
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sequentially, with the administration of a therapeutically 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 i, optionally
in conjunction with one or more other active co-agents, e.g. as disclosed above.

17A 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 I, 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 |, optionally in conjunction with one or



" patients

Alternatively, a nethod as defined in 1.1 to 1.4 may be associ at ed,

simul taneously or sequentially, with the admnistration of a ZBAUG 7006
therapeutically effective amount of the co-agent. 1.6 A nethod for
preventing or treating restenosis in diabetic patients conprising

adm nistering to said patients a the '()fﬁ peutically effective anount of
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1.13 A method as defined in 1.9 to 1.12 associated, simultaneously or sequentially, with the
administration of a therapeutically effective amount of COMPOUND |. Preferably
~ COMPOUND |, 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 adapied for local
application or Vadministration 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 COMPQUND |, 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.



a subject conprising the controlled delivery from any cat heter-based
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therapeutically effective anmount of COVPOUND I, optionally in
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above. 1.13 A nethod as defined in 9 to 1.12 associ ated, simnultaneously
or sequentially, with the adm nistr Zt'i on of a therapeutically effective
amount of COMPOUND |I. Preferably COMPOUND I,  is admi nistered orally.
Alternatively, a nethod as defined in 1.9 to 1.12 nay be associ at ed,
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i nse©f Famewrthe@hrer of an indwel ling shunt, fistula or catheter into a
vein or artery, in a subject in need thereof. 4 A pharnmaceuti cal

conposition for use in any nethod as defined under 1.4, 1.6 or 1.9
Such a local delivery device or system can be used to reduce the herein mentioned vascular

injuries e.g. stenosis, restenosis, or in-stent restenosis, as an adjunct to revascularization,
bypass 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
comprisih_g 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 Juminal endothelium,
a matrix metalioproteinase inhibitor, a somatostatin an_albgue, 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



conprising COWPOUND |, together with one or nore pharmaceutically
acceptable diluents or carriers therefore. Such a local delivery gqm@qwﬁ
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vascul ar location including coronarQ arteries, carotid arteries, renal
arteries, peripheral arteries, cerebral arteries or any other arterial or
venous | ocation, to reduce anastom c stenosis or hyperplasia, including
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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. Préfgrably 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.



neoi nti mal | esion size). Thus, COVPOUND | provides an unexpected

advant age over currently used conpounds and | ocal delivery device gru 005
system as descri bed herein coated by, inpregnated with or incorpo?‘ tAI rqg}
COVWPOUND | are particularly useful. COMPOUND | or a pharmaceutically
acceptable salt thereof will be referred to hereinafter as "drug". The
other active ingredients which may b used in conjunction with COVPOUND |
as di scl osed above, will be referred to hereinafter collectively as
“adjunct”. Drug(s) shall nean drug or drug+adjunct. The |ocal
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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



herein incorporated by reference. Preferably the delivery device or
systemfulfils pharmacol ogi cal, pharnmacoki netic and nechani cal %ﬁAUﬁZ%B
requirenents. Preferably it also is suitable for sterilization. The

stent according to the invention can be any stent, including

sel f-expanding stent, or a stent that is radially expandabl e by

i nflating a balloon or expanded by'é%)bxpansion menber, or a stent that

i s expanded by the use of radio frequency which provi des heat to cause
the stent to change its size. Delivery or application of the drug(s) can
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indwelling shunt, fistula or catheter) surface , involving chemical derivatization. The drug(s)

may also be incorporated into a biocompatible perous ceramic coating, e.g. a nanoporous

ceramic coating. The medical device of the invention is configured to rélease the active co-

- agent concurrent with or subsequent to the release of the active agent.

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; polysaccha-ride's:‘; polyphospoeters; polyphosphoester-urethane;
polycyanoacrylates; polyphosphazenes; poly(ether-ester) copolymers, e.g. PEQ-PLLA, fibrin;
fibrinogen; or mixtures thereof; aric‘_i biocompatible non-degrading materials, e.g.
polyurethane; polyolefins; polyesters; 'po‘lyarhides; polycaprolactame; polyimide; polyvinyl



surface of the stent. A mxture of the drug(s) and the polyneric materi al
may be prepared in a solvent or a mxture of solvents and appllenggusﬁmﬁ
surfaces of the stents also by dip- coating, brush coating and/or

di p/ spin coating, the solvent (s) being allowed to evaporate to |eave a
filmw th entrapped drug(s). In the case of stents where the drug(s) is
delivered from micropores, struts 8! thannels, a solution of a polyner-
may additionally be applied as an outlayer to control the drug(s)

rel ease; alternatively, the drug may be conprised in the mcropores,
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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 ug/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-methylphenyi}-4-(3-pyridyl)-2-pyrimidine-amine



cellulose nitrate or cellul ose propionate; or m xtures thereof. Wen a
polynmeric matrix is used, it may conprise 2 |layers, e.g. a base |layer in
which the drug(s) is/are incorporated, e.g. ethylene-co-vinylacepgtgsemm
pol ybut yl net hacryi ate, and a top coat, e.g. polybutyl nethacryl ate, which
I's drug(s)-free and acts as a diffusion-control of the drug(s).
Alternatively, the drug may be conp&gged i n the base | ayer and the

adj unct may be incorporated in the“tutlayer; or vice versa. Total

-t hi ckness of the polyneric matrix may be fromabout 1 to 20g or greater.
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dysfunctjon in association with the insertion or repair of an indwelling

shun{argq e sethelpr. Or(:%ﬁl'l‘ﬂa't“@r"“m?ﬂteferabl y a large bore catheter, or actual
treatment, into a vein in a manmal, particularly a hunman, whi ch
corrprlses adm nistering to the subject N-f5-[4-(4-nethyl-
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salt thereof In a dose of from abou preferably from

aboufng1to 68 M Ao prgieniaskdaily Idemeaam‘yumtoér%%eqwm fagusa i tB®0 ny.

present invention is from about 50 mg to about 600 my. Particularly preferred is a daily
dosage amount of from about 100 mg to 200 mg of COMPOUND 1 for use in the present
invention. '

© A cbntemplated treatment period for use in the present invention is about 85 days in

J association with the insertion or repair of an indwelling shunt, fistula or catheter, or actual
treatment. A contemplated treatment périod 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.



The present invention further relates to a nethod for the prevention or
reduction of vascular access dysfunction in association with thengUG 7006
insertion or repair of an indwelling shunt, fistula or cathete

preferably a | arge bore catheter, or actual treatnment, into a veln in a
manmal , particularly a human, whi ch conprises adm ni sterl ng to the

subj ect N-{5-[4- (4-nethyl - 23 -
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contenpl ated treatnent peri od for use in the present invention is about
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current invention |s a nmethod for preventing or reducing vascul ar
ure .and/ or, vascul ar

accobdraienefmod i e o ATr Bha . praiemieh of ReuiBia t or
decl oadculzg tmmbbdwahﬂﬂoﬁ Pstarcaiie ahdlor shgnt failure and/or vascular access clotting
and/or stenosis and/or restenosis and/or the need for declotting an indwelling vascular
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 {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 intc a vein, in a mammal in need thereci.

By the phrase "prevention or reduction of vascular access dysfunction in association with the
insertion or repair of an indwelling shunf, 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 :restendsis and/or the need for declotting an



shunt, fistula or catheter associated with insertion or repair of the

i ndwel | i ng shunt, fistula or catheter, or actual treatnent, in dij§ ﬂg[g ;g]gﬁ
patients. A preferred nmethod of use in the current invention is a meth

for preventing or reducing vascular thronbosis and/or fistula fail ure
and/ or shunt failure and/or vascul az%‘taccess clotting and/or stenosis
and/ or restenosis and/or the need fdr declotti ng an indwel l'ing vascul ar’
access shunt, fistula or catheter associated with insertion or repair of
the indwelling shunt, fistula or catheter, or actual treatnent, in

canc dndwellingevassulafaquess shumtgfistelalvo datbiten e COMROUYNDUrtreated patiestst i on is a
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I ndwedrlseneralvdeys wf drugatceatiments krenskipgdedst ul a or cat heter in COVPOUND |
treated patients collected over the observation period are prevent ed or
reduced in conparison to untreated patlents

By the tern "treatment” and derivatives thereof, is meant prophyiactlc and therapeutic
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 thé lumen, smooth muscle cells proliferation and migration,



By the phrase "in association with the insertion or repair of an

i ndwel | i ng shunt, fistula or catheter" as used herein, is neant tPQTAUB*Zﬁ]B
treatment with COVWOUND | can conmence i nmediately, for exanple with

to 8 hours, after insertion or repair of the indwelling shunt, fistula

or catheter, or actual treatnent, Lé%h as dialysis treatnent; within a_
few days, for exanple about 7 days preferably about 1 or 2 days, after
insertion or repair of the indwelling shunt, fistula-or catheter, or
actual treatnent, such as dialysis treatnment; or for a period of days,
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access also includes repair/revision of the access. For exanple, a
patient experiencing a failure in a dialysis access shunt will have 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
prdperties, e.g. a steroid, a cyclooxygenase inhibitor, combination of COMPOUND | 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 batlooned carotid model, while only few compounds prove effective at 4 weeks,
Compounds of formula 1 are tested in the following rat model.



macr ophage, macrophage cell layer lining the PTFE graft material,
activation of cytokines and cell growh stimulating factors, venou§ AUG 7006
neoi nti mal hyperplasia (VNH), thronbosis, stenosis (e.g. at the arterial
or veinal anastonosis), henodialysis catheter-related infection, bile
congestion, inflammation, and eventually occlusion in the biliary tree,
vascul ar wall hypertrophy, hypertf@ﬁhic renodel ing (Mann MJ. (Curt
Cardi ol Rep 2000 Jan;2(1):29-33)). The invention relates especially to:
such nmethod wherein a daily dose of 0.1 ng to 1000 ny, preferably from
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contralateral iliac artery in the same manner. A post-stent deployment angiogramis

performed. All animals receive oral aspirin 40 mg/day daily as anti-platelet therapy and are

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 Iactated

Ringer's for several minutes, then perfused with 10% formafin 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 perforrned to determine the area of the internal elastic lamina (JEL), 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.



days post-balloon injury, carotid arteries are renoved and processed for
hi st ol ogi ¢ and norphonetric evaluation. In this assay COMPOUND | 2 8 AUG 2006
significantly reduce neointimal |lesion formation at 28 days foll ow ng
bal | oon injury when adm ni stered at a dose of from0.2 to 3.5 ng
preferably 0.5 to 2.0 ng/kg. For exanple COVPOUND | adm nistered at 0.5,
1.0, and 2.0 ng/kg , the percent i##fibition is simlar at all three
doses: inhibitionis 17%at the |lowest dose (0.5 ng/kg) and 37% at the

hi ghest dose (2.0 ng/kg). COMPOUND | have the beneficial eff ect to
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: The followmg example is illustrative of the invention without hmltatlng it.

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 1 (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/mil and 1 mg/mi
tyrosine kinase inhibito-r 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

Weighin_g the amount of coating on the stent is determined.



COMPOUND | is adm nistered orally by gavage at 30 ng/ kg once daily from3
days prior to stenting until day 27 post-stenting. In this nodel, Egﬂﬁﬁ 2008
treatment with the conpounds of formula | results in a nmarked reductron
in the extent of restenotic |esion formati on conpared wth placebo
treatnment: for exanple, the treatment with COMPOUND | produces a
significant reduction in average ne®d&timal thickness (29% reduction;
P<0.0001), neointimal area (17%reduction P<.04), and percent arterial
stenosis (17% reduction P<.0002). Treatnment with COVPOUND | did not
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Exarrmags,aely/mw@ylbr bw.gmlagﬁwﬁoﬁnd t hen mounted for coating. Wile the
stent is rotating, a solution of polylactide glycolide, 0.70 nmg/m of

COVPOUND I, 0.0015 ng/m and | ng/m tyrosine kinase inhibitor dissolved

N a el COMPBURDGh | éﬁr.ra%wé eiudicd 1 chSpisBéPofaficoied Steht areThe
coated stent is renmoved fromthe spray and allowed to air-dry. After a

fi nalPut g YL ctried hwman Pemadiiemidelsna Laks. b YA ie &n eplals ferm and g AUG

2006 js reé8nstituted 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 immunocompiexes of BALB/¢
3T3 cells, analogously to the method described by E. Andrejauskas—Buchdungef and U.
Regenass in Cancer Research 52, 5353-56358 {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 L. 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.



Exanple 5: COVPOUND | stability in pharmaceutically acceptable polyners

at body tenperature and COMPOUND | rel ease from pol yner coatings. ZEQWGZ%B
cm pi eces of coated stents as descri bed above are placed into 100 nL of
phosphate buffer solution (PBS) having a pH of 7.4. Another 4 pieces
fromeach series are placed into 100 nL of polyethylene glycol

(PEG /wat er sol ution (40/60 v/v, MNa%- PEG=400). The stent pieces are -

i ncubated at 37 C. in a shaker. The buffer and PEG sol uti ons are changed
daily and different assays are perfornmed on the solution to determ ne
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a strong decrease Its activity day afterﬁ?y These assays can prove
t he més(ﬁw&%ﬁ"ma@w%matﬂﬁqrﬂ%/%ﬁd '“M[ﬁ VoN.n" pol ymer coatings. 2 8 AUG
2006 -29 Exanple 6: Exanples of synergic conbinations.

Example 7: Efficacy of the invented 'metho_d for the brevention or reduction of vascular
access dysfunction in association with the insertion of an indwelling catheter into the vein of
a patient is demonstrated by the foliowing. '

Cne 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 1 in a daily dose of 400 mg (hereinafter identified as group 1), and another
group {about 100 patients) does not receive COMPOUND | (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. ‘4

The comparative clinical data collected over the observation period of 6 months demonstrate
the efficacy-of 3 month COMPOUND 1 treatment for the prevention or reduction of vascular

access dysfunction in patients after catheter insertion.



Further experinents simlar to that of exanple f reveal ed synergic

conmbi nati ons when COMPOUND | is used in conjunction with several 2a8eniGs006
as nentioned herein. Data points just spanning the 1C50 of the agents
alone or in conbination are entered into the CalcuSyn program (Cal cuSyn,
Bi osoft, Canbridge UK). This program cal cul ates a non- excl usive

conbi nati on index (Cl), whose value3Ps indicative of .the interaction of
the two conpounds, where C - 1 represents nearly additive effects; 0.85
- 0.9 indicates a slight synergismand a value bel ow 0.85 indicates
synergy. AC . of 0.3 + 0.03 was obtained for the conbination of ST1571
and xol (r 04 for the combi pati on of STI571 and
clox 0BT B: Eliagk of LBYegtathinsihod AL Prevahins of sREroel AP ool
doxOrzdbégsl dysfudtiti |ﬁ$isbt5tﬁatﬁihdmﬁﬂﬁé r@denwmrarﬁﬁmmyﬂéatﬁétefim@{r@&@m ofabove-

The conbi nati ons especi al show a synergistic therapeutic effect

wi t h arRadigpids dBmoBsEHed by mﬁrmethaﬂelegy N eemnbraé»bé,fr%rr ﬁgﬂm%rlfqﬂgéﬂ@%
t hr oh@siie§ lnt\éﬁx%ﬁ%a?%ﬁﬁﬁ@é? 1s€)656; PHglel D70 L saém@@pdéméh inf | anmat i on

di seases, "but al'so in further surpr|S|ng benefi ci al fects, e.qg.

al | ovpasiparated inte thespresentrapplication by refepanseed qual ity of life and a
decreased nortality and norbidity, conpared to a nonot her apy appl yi ng
only one of the pharnmaceutically active ingredients used in the

conbi nati on. Exanple 7: Efficacy of the invented nethod for the
prevention or reduction of vascular access dysfunction in association
with the insertion of an indwelling catheter into the vein of a patient
is denonstrated by the followi ng. One hundred fifty prospective dialysis
- patients, who undergo successful insertion of an indwelling, |arge 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,

di stribution of vascular condition or condition of |esions after
insertion. One group (about 50 patients) receives COVPOUND | in a daily
dose of 400 ng (hereinafter identified as group 1), and another group
(about 100 patients) does not receive COVPOUND | (hereinafter identified
as group H). In addition, patients nay al so be given a cal cium
antagoni st, nitrates, anti-platelet agents, ACE angiotensin converting
enzynme inhibitors, ARBs agiotensin receptor blockers, or statins. These
drugs are adm nistered for 3 consecutive nonths follow ng catheter
-insertion. The conparative clinical data collected over the observation
period of 6 nonths denonstrate the efficacy of 3 nonth COVPOUND I
treatnment for the prevention or reduction of vascular access dysfunction
in patients after catheter insertion. ’




2 8 AUG 2006 -30 Exanple 8: Efficacy of the invented nmethod for the
prevention or reduction of vascular access dysfunction in associa 99@ 2006
with the insertion of an indwelling cayheter into the vein of a pati ﬁt
i's denonstrated by the nethodol ogy as described by Dr. Burnett S. Kelly
and Col., (Kidney International Volume 62; |ssue 6; Page 2272 - Decenber
2002) which is incorporated into the present application by reference.
-31- 28AUG2006 CLAIMS: 1 _ A drug delivery device or system conprising
i) a nmedical device adapted for local application or adm nistration |n
hol | ow tubes and ii) a therapeutic dosage of N {5-(4-(4-

met hyl - gLABMSzi no- met hyl ) - benzoyl ami do] - 2- et hyl phenyl ) - 4- (3-pyridyl)-2-p
yrim di ne-amine or a pharmaceutically acceptable salt or crystal form
thereof, optionally in conjunction with a therapeutic dosage of one or
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af fi xed® "E'?!’nl??‘n%g W%ﬁ%%?ﬁ%%‘i@%@@f‘@é{ ﬁYe% Yo system. 41 g del |gvery devi cg
or system according to claim1 or 2, for preventi ng or treating snooth
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application or administration in hollow tubes and ii) a therapeutic dosage of N-{5-[4-(4-
methyi-piperazino-methyl)-benzoylamido]-2-methyiphenyl}-4-(3-pyridy!)-2-pyrimidine-arnine
or-a pharmaceutically accepiable sait or crystal form thereof, optionally in conjunction with a
therapeutic dosage of one or more active co-agents selected from a calcineurin inhibitor,
mycophenolic acid, 40-O-(2-hydroxyethyl)-rapamycin, rapamycin and midostaurin or a salt
thereof or prodrug thereof, '

" each being refeasably affixed to the drug delivery device or system.

3. A drug delivery device or system accaording to claim 1 or 2, for preventing or treating
smooth muscle cell proliferation and migration in holiow tubes, or increased cell proliferation
- or decreased apoptosis or increased matrix deposition in a subject in need thereof.

4. A drug delivery device or system according to claim 1 or 2, for stabilizing vulnerable
plagues in biood vessels, for preventing or treating restenosis, restenosis in diabetic patients
or far the prevention or reduction of vascular access dysfunction in association with the
insertion or repair 6f an indwelling shunt, fistula or catheter in a patient in need thereof.



or decreased apoptosis or increased matrix deposition in a subject in

need thereof. 4. A drug delivery device or systemaccording to claiin ﬁ%
2, for stabilizing vulnerable plaquesshn blood vessels, for prevegt @?
or treating restenosis, 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 patient in need thereof. -32- 28AUGZ006 5. A drug delivery device

or systemconprising i) a nedical device adapted for |ocal application or
adm nistration in hollow tubes and ii) a therapeutic dosage of
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patient 1IN nee
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.



