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DESCRI ' ENCSI S PREVENTI NG AGENT AND | MPLANTABLE

| NTRAVAS TED THEREW TH 5 Technical Field The pr esent
i nvention ‘ vascul ar restenosis preventi ng gerci]ogét
I mpl ant abl | ar device coated therewth. 5??‘ cu ly, the

i nvention rel a‘t'?—ﬁ"é“”to a drug for 10. pre\Tentl ng vascul ar resten03| s after
coronary intervention, and an inplantable intravascul ar device coated
therewith. Background Art In late years, as a therapy for ischenic heart

di seases resulting fromcoronary artery stenosis such as angina pectoris
and = 15 myocardial infarction, a RESHBIPTINrventi on has been popul ari zed
rapidly in place of highly i nvasi ve coronary. artery. bypass graft

surgery. Typical coronary artery intervention is a percutaneous

transl um nal coronary angi oplasty (PICA) in which a lumen of a 20. bl ood
vessel is \GABGIEARY ||H@Sﬂ'|5w0§| at heP&EVEMT NG nf | AGEINE bal AbdH at a
distal end thereof and then inflating the balloon at a stenosed area of a
coronary dMRLANFaREEINTRAVASEHLWARM EWEE CQATEBVIHERBYEdper at i ve
restenosis at a high frequency of about 40% which has need of another

t her &y, causing the patient 25 great nental and physical sufferings.

Technical Field

The present invention relates to a vascular r.es._ten.osis '
| prev.enting'age'nt-and an implantable intravascular device_'coated
therewith. More .particula'rly, the invention relates to.'a-dru.g for
10 preventing vascular reéten_osis after coronary intervention, and an
.' implantable intravaécular device coated therewith.
Ba.ekground Art |
'In late years, as a therapy for ischemic heart diseases
m'res'.u_,lting fro_ni coronary artery stenosis such as a'nginz_a__pe_cto_r-is and
' . 15 - myocardial infarction, a coronary intefventio’n-has‘ been 'po'pula:rized' >
_'rapid_l-y'.in. place of highly invasive cor'ona—ry.aftery_'bypess- graft
) surgery. | |
o | Typical . cdronary ‘artery interve'nti_on is a pe'rc'uta_neous
_"trahslutninal coronary angieplaSty (PTCA) in whiCh-"a lumen of a
: -.20_ blood vessel is expanded by msertmg a catheter wuth an mflatable
balloon at a dlstal end thereof and then mflatmg the balloon at a
" stenosed area of a c_oronar-y artery. However, the therapy-enly by
PTCA provides postoperative restenosis at a. h'igh_"frequ'e_ncy of
| about 40%, which h'as.'nee_d of another therapy, causing the 'pétient

25 great mental and physical sufferings. e
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In order to solve such problens, a procedure, called stent placenent, of
placing a stent or a coiled or neshed cylindrical support of a netal or
plastic at a wi dened stenosed area, has wdely been brought into effect.

This procedure has reduced the 5 vascular restenosis ral.@e¢etengddfal ves.

The stent placenent enables to prevent epastic recoil and vascul ar
renodeling, but it is difficult to conpletely prevent the patient from
vascul ar restenosis in the chronic stage. In fact, the stent placenent
provi des about 20% probabilities of occurrence of 10 an In-Stent Restenosis

(ISR) after treg] BHer k8 BBV Cohéh  prob@IgE| G Paidedie, hayfeld ghent
frequencies of ISR It is conceived that the occurrence of ISR results from

i nflammat i &% mehe, S PRhcIRY | 8 SAuUsEG DY Sécﬁmdrsm.%@%m .cylidfBafauses

intimal hyperplasia resulting frommgration of snmoot h rruscle cells

from medi ag appbgg 4d Thptat JOHILERE LASORvid Do S Sfed Nthas

preventlon 0 ocused on. inhibition of the neol nti mal

hyperpl asi g4 égg dr&?o ugtit® ionesre daf dm%spwegd@?e g8l téfliced the

pacl it axel, ostazol rapanyc one t herapi es enpl oyi ng

stent g coa u reported i n Japanese.
unexa% ned{lggc?ga(r%t ré/gl}tgﬁo?gtgr}gﬁgqslbug%@wéqvggor exanpl e, JP2000-95706 (cf.

~page 3) and ‘]P’?RQOs?éﬁ?ogla(c‘gmeﬂﬁggnébleé'b{’if"vﬁrrevéﬂer&akﬁc”?ecgﬂ”%rn@'y

vascular remodeling, but it is difficult to cpmpl‘etely prevent the
p’atien_t from vascular restenosis in the chronic -stage. In fact, the
steht-placemgnt provides about 20% probabilities of occurrence of
10 - -an In-Stent Restenosis (ISR) after treatment. In pa'rticular-,_.diabetic :
. patients have higher frequencies of ISR. |
It is conceived that the occurrence .of ISR fesults from
inflammation of the vessel walls caused by stent replacement,
which. causes intimal hyperplasia resulting from mi_g._ration of
-15.- . smooth muscle cells from media to the intima. -

For that reason, recent studies of the prevention.of ISR have

RP2AL
Al

) focused on. inhibition of the neointimal hypefplasia, -suggesti-ng

usefulness of drugs such _'as tr-anilas__t,' pa_clitaxel,' pf_o_bu‘c_ol,

cilostazol and rapamycin. Somé.therapies eirriplo'yin'g stents '_coated

..-20. ~ with such a drug have been reported in Jéparliese_.ljn'examin'ed

patent publications such as, for éxample, JP2000—§57_06 (cf. -page

3) and JP2000-249709 (cf. page 3). However, there is no generally

accepted view that thes'e. drugs have remarkabl.e effects on the
prevéntion of ISR.

25 | On the other hand, radiotherapies irradiating the coronary



accepted view that these drugs have remarkabl e effects on the prevention
of ISR 25 On the other hand, radiotherapies irradiating the coronary 7.
Decenber 2006 3 artery disease sites with n-rays or y-rays to inhibit.,
the neointimal hyperplasia have been put into practical_use with good
results. However, the radiotherapy has not yet been popﬁPQF?iﬁﬂﬂ? nce it
causes sone conplicatlons such as edge effects or late thronbosis 5 and is
difficult to control an exposed dose and radi ation source. In the current
status, the prevention of vascul ar restenosis after coronary artery
intervention is waiting for devel opnent of drugs or nedical devices, which

have fullyasaddsHyddwsEfdiess swh BREGYENGd Qurdys (8SHHIBIL tipst eowitEmaf t er
coronary artery intervention. 10 Disclosure of Invention The inventors

have studi an nfvd hSedROp@it Pt t heenqithagobhergeghani sm
of ISR begﬁgg%\/\})ﬁ\élm graYtlon of kssrmoth mg I(i:l:@i?:lel S tcl) f?%(r)i n gdhered to

the stent FHMé‘G% tﬁ@dra&*ﬁheraﬁ% RaQ! eRstey éf‘rbé)éﬁ%oi)@ilanﬂéﬂl siHoBtif ypsi n

and a2 15 macroglobulin in serumact as significant ated factors in the

initial st egﬁse‘éh%ﬁlet E%rﬁél@ééﬂ%n%dgﬁﬁﬁ 49 ddtfe eﬂeﬂﬂ’s éﬂléﬁﬁﬁaro—'fﬁﬁégls
studies are reported in. papers (Yuji lkari -et. al OURNAL OF BIOLOG CAL

CHEM 'TRY 9 |
JooRNAL o BRI BRI 81 e T ¥y dose %%%ﬁg?ga“‘ii‘%%““f%éé .

April, 2001) Aln Uhe WuFPeRt s@@aeunw%v@fn}m drRgsEulAl ¥3tendsts
clear what factor IS an
after coronary artery intervention is waltmg for development of
o drugs_ or medlcal devices, which have fully satlsfylng effects on
'pr-e-vent-ion of vascular restenosis after coronary artery intervention.
10 Disclosure of Invention
The inventors have studied solution of the above problems
énd found that the mechanism of ISR begins with migration of
smo'd_th muscle cells to fibrin adhered to the stent surf_ac_:es,' and -
that. a1-protea.se _inhibifor a1Qantichymotrypsin' -.ahd ao-
16 - macroglobulm in serum act as significant -related factors |n the -
| - initial stage where the fibrins adhere to the stent.s_ur_face. These :
) . studies .are '._Lre'po_rt'ed in p.apers (Yuji lkari et al, JOURNAL OF
.BI_OL_'(_)G_ICAL- CHEMI"STRY, 'V:0|.275, Issue 17, 1_2-799-1 2805, April,
2000 -Yuji lkari et al, JOURNAL OF BIOLOGICAL CHEMIS-TRY __
20" Vol.276, .Issue -1'5, 11798-11_.803; April, :2001). At the time of
_._-_én'nouhge_ment Of'fhe papers, it was not clear:wha.t_fact-or is ah
| importént' factor re.Ia_ted to _IS.R aﬁd thus there is no 60nclu_sioh on
the ISR-relatinQ factors. | | | | -
| __'Farth'er studies based on the ab_ové find._ings 'hav_e been made

25 on relati.onshi_p' between ISR and the level of the above factors in



inportant factor related to I SR and thus there is no conclusion on the

| SR-relating factors. Farther studies based on the above findings have been
made 25 on relationship between | SR and the | evel of the. above factors in
7 Decenber 2006 4 the blood for the patients treated by the stenting
procedure. AS a result, the inventors have concl uded t Haecemeer00pr ot ease
i nhibitor and a2- rracrogl obulin are reldted to narrowi ng of the bl ood
vessel, but al-antichynotrypsin has no relationship to the narrowi ng. The
5 -inventors have further studied on the above finding and achieved the
present -invention on the finding that | SR can be Fr evented effectively by

i

deact i vatthegbloodrieretdse natiemis dieated BY-thmsteplissupPracefdtifrea A& @ain
substance. 1 ' According to a first aspect . of t{;: gresent i nvention, there
is 10 prigaubdthe dPY§MEBFS graxemanuiest tnal thest erRQteassnt kit as an
. active constituent, a conpound that deactivates al-protease inhibi Lor. The
above conﬁ)@@rﬂﬂtrﬁapr%@mqﬂ\%t%@ selales: lad@rranipg 1 of the blgodongssgl, or a
salt thereof, represent ed by the general fornula: Ri X-N R2 15_wherein X
“i's hal ogeut RJ] -8 W@HMW“J@%I%IW@“%?B!P tRz”\% narrowing. The
5 -inventors have further studied on the above finding and achieved
| the present invention on the finding that ISR can be prevented
effectively by deactivating ajs-protease inhibitor and a,-
'-macreglobulin with a certain substance.
According to a first aspect of the present invention, there is
10 b'rovid_ed- a drug for preventing vascular restenosis containing as an
‘active constituent, a compound that deactivates aq-protease
inhibitor.
. The above compound that deactivates aq-protease inhibitor is

a.compound, or a salt_ thereof, re.presented by the general formula:

/ R1
x-m_N\ (I
Rz
| wherein X is halogen, 'R1- is hydrogen or an alkaline 'metél,_ Ro is
hydrogen or arylsulfonyl which'méy b'e béi-ng substituted, R4 and

'_-'R_2 t'aken together, can form a g’foup represented by the general

formulas:



hydrogen or aryl sul fonyl which may be being substituted, RlL and R 2 taken
‘together, 'can forma group represented by the general fornulas; 7 Decenber
2006 50 (I1-1) (11-2) (11-3) or -COR3-CO (][-4) wherein RBis a

di val ent group or bond of linear or branched Cl1 - C5 hydrocarbons which may
have one or nore unsaturated bonds ..which nmay have one’ Becafleg2006

- unsaturated bonds. 5 In the above. general formul a, hal ogen at om expressed
by X includes, for exanple, fluorine atom chlorine atom brom ne atom
and iodine atom and a preferred hal ogen atomis chlorine atom Exanples
of the alkaline netal represented by Rl are lithium sodium and potassium
but a preferred alkaline netal. is sodi 10 The aryl sul fonyl represented
1-3 substituents, which may

- by R2 may havg substjtuents, prefe ,
be the sane fere ne an ] substi tutabl e positions
t hereof. The & | f onyl clldes HE onyl, naphtylsul fonyl and the
like. As pref¥rred exanpl t he above su-stltuents there may 15 be
used, -for exawple, C3-Cl10 cycloalkyl such as cyclopropyl, cycl obutyl,
cycl opentyl. and cycl ohexyl; C2-Cl10 al kenyl such as vinyl, allyl,
2-nethyIaIIyI$I21%utenyl A-Bitenyl, 3-dd@lyl: C2-Cl0 al kynyl such as
et hynyl ,  2-propynyl, 3-hexyny| C3- C10 cycloalkenyl such . as :
cycl opropenyl, cycl opent enyl and

' or  —CO—Rs—CO— (I-4)

wherein R3 is a divalent group or bond of linear or brénched Cq -

C.5. .hydr(')carbons which may have one or more unsaturated bonds
--which :may have oh-e or more unsaturated bonds.

5 | - .- In the above general formula, halogen atom expressed by X

' in.cludes, for example, fluorine atom, chlorine atom, bromine atdm

. and-iodine atom, and a preferred halogen atom is chlorine atom.

-~ Examples of the alkaline metal represented by R1'-are lithium,

sodium and pota.ssium, but a preferred alkaline metal is sodium. |

.'10'_ - The arylsulfonyl -represented by Ry may. have 1-5

_ substit-uents, preferably, 1-3 substituents, which .may'.be. the same

Lo .
v "
~” . .

-.o'rf-differe-n-t_ with one another, at substitutable -positions thereof.

The’ -arylSu_lfonyl includes phenylsulfonyl, naphtylsulfonyl 'and ihe

_ ' Iik‘-é‘._ As preferred examples of the above sdbstftueht's, there -méy

' 15 .be used, for example, C3-Cq1g cycloalkyl 'su_ch as cyclopropyl,
.CyclobUt_yl, cyclqpentyl and cyclohe'xyl;.Cz-Cm a_'lkenyl. such .as

,.v'inyl, allyl, '2.-me't.hylallyl, 2-buteny|, 3-butenyl, 3-octenyl; C9-Cqq
al.kynyl such aé ethynyl, 2-propynyl, 3-hexynyl; .C3-C10
cycloalkenyl ~such = as = cyclopropenyl, cyclopentenyl and

20 cyclohexenyl; Cg-C1g aryl such as phenyl and naphthyl; C7-Cq4



20 cycl ohexenyl ; C6-Cl0 aryl such as phenyl and naphthyl; C7-Cl1 7 Decenber
2006 6 aral kyl such as benzyl and phenylethyl; nitro; nitroso; hydroxyl;
mer capt o; cyano; oxo; thioxo; carbanoyl; nmono or di- Cl-C6 al kyl carbanoyl
such as net hyl car banoyl, di net hyl carbanoyl; C6- Cl4 aryl carbanoyl such as
phenyl car banoyl ; carboxyl; Cl-C4 5 al koxycarbonyl such dPesenbenefear bonyl ,
et hoxycar bonyl; C6-Cl4 aryl oxycarbonyl guch as phenoxycarbonyl; sulfo;

hal ogen such as fluorine, chlorine, brom ne and iodine; Cl-C4 al koxy such
as nethoxy,., ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-

. butoxy, tert-butoxy; C6-Cl0 aryl oxy such as phenoxy; Cl1-C4 10 alkylthio

such . as gpafkyitSueh ashYeryyd, aRHOpHdMIethySORIteaY ! hitidso; Myidoklyt;o,

i sobutyl thio, Sec-butylthio, tert-butylthio; C6-Cl0. arylthio such as

". phenyl t hirirc@pt&4 ey ybsuloikionylthiasdy asaredrmplysul diomd , or etdhyl 6y+Cignyl
propyl -sul fin.yl, 1sopropylsulfinyl, butylsulfinyl, isobutyl-sulfinyl,
sec- but yl sglkyiegtbatr@yl- Suth! a8l Methlylcdibdrmoyl5 dundthyldarmdmeyth Ces
phenyl sul finyl; Cl1-C4 al kyl sul fonyl such as nethylsul fonyl, ethylsulfonyl,

propyl sul f gnyl , aiydearvam eyl fsuvH , asliphenpidarbayhoyl; s@aurbpkglil fORyC
sec- butyl suqulﬂonyly,Sl tert~l§§{lyl sul fonyl; C6-Cl10 aryl sul fonyl such ag. 4

phenyksul f amdxy cGkbShyal &oul sas fraeYhoxfoatbeayneetiosypeadbmml; Cg-Cqg

et ho. xysul fonyl", propoxysul fonyl, 20 Isopropyl oxysul fonyl, butoxysulfonyl,

ar T oxysul F e P Y T S0 sacy) ani no

such. as  agabyind! ’hloANeNT YrvhfifieNcan8endaii &M 09-CHosikoky Huchlass
 (ﬁ} L |néfhoxyh.ethOXy, propoxy, isopropoxy, butoky, isobutoxy, sec-
_bu.toxy, tert-butoxy; Cg-Cqg aryloxy such as phenoxy;. C1-C4
10 - a'lkyltihi'o-such.as methylthio, ethylthio, propylthio, isopropylthio,
bu.tylthio, isobutylthio, sec-butylthio, tert-butylthio; Cg-C10 -arYI_thio
-----'-Such ~as -phenylthio; C1-C4 alkylsulfinyl suc_h as me_thylsdlfinyl,

- e_thyflsulfi'n'yl, propyl-sulfinyl, i_sopfdpylsulfinyl-,- bu_tylsulfinyl, '

'i_sobutyl—_sulfinyl, sec—butylsulfinyl, tert-butylsulfinyl; Ce-C10
) 1 5_ ' aryls:ul.finy-l'.s-uch--as phenylsulfinyl; C1-C4 alkylsulfonyl such _as.
_ m.e'thyls'ulfony.-l, 'ethyl'sulfonyl, propylsulfonyl, isopropylsulfonyl,
| f") | - ..':'-'-'butylsulfon-yl,_-i-sobutylsdlfonyl, séc_-buty.lsulfony-l,- tert-butylsulfonyl;
P 06'010 arylsulfonyl such a-s-'_phenYIsquonyI; C1-C4 a’lkoXysulfbnyl

: ._suCh_;.as 1nethoxysdﬁ0nyL 1ethdxysuwbnyL' 'pfopoxysuﬁonyh |

g 20 isopropyloxysulfonyl, : bu't'oxy'sulf_onyl, .isobutyloxysulfo-hyl; sec-
| b'ut.o'xys_ul_fonyl, tert-_butbxysulfon:yl_; CG—C10 aryloxysulfonyl such as
"TbhenOXYSUMonyh .éhﬂno;. C%-Cq1. céfbeyacyknnhu> such as
| _a(ﬁetylamind, propionylamino, b'énédylémino; .mo'no- or di—.--C1-C4
.'alkylla.mino such as methylémino,’ éthylamiho, propylamin.o,

25 isopropylamino, butylamino_,'dim'ethyl.arhino, diethyl_animo; C3-Cg



al kyl am no such as nethyl am no, ethylam no, propylam no, 25 isopropylam no,
buhyl am no, di net hyl am no, diethylanino; C3-C6 7 Decenber 2006 7

cycl oal kyl am no such as cycl ohexyl am no; C6-Cl0 aryl am no such as anilino;
trisubstituted silyl such as trinmethylsilyl, tert- butyldinethylsilyl,
triphenylsilyl, tert-butyl methoxyphenylsilyl: Cl- Cl1 chPerseypei®08cyl such
as fornyl, acetyl, benzoyl; a group 5 sefFected from 3- to 6-nenbered

het erocyclic groups containing 1-5 hetero atons such as oxygen, sulfur or
nitrogen, and condensed rings thereof, for exanple, such as 2- or
3-thienyl, 2 or 3-furyl, 1- ,2- or 3-pyrrolyl, 2-, 3- or 4-pyridyl, 2-, 4-
or 5- oxazopycloelkylalmlne 5uchhaazoy9Iohe1xylamm04 CerCo-myrabaming duch 2-

4- or 5-imdazolyl, 3-, 4 10 or.5-isoxazolyl, .3-, 4- or 5-isothiazolyl,
1,2,3- or as, Zamtinbazoﬂrj/:*.uth-itute@ avilyd- pyubﬁi diam;yl tribesttgt bilpkz ol yért-
benzoxazolyl, triazinyl, oxilanyl, aziridinyl,- pyrrolidinyl, piperidinyl,
mor phol i nybutydanmathdasld)yylLrlptqalnyiksllylyltert bebﬂum&ihyab(ypalremﬁnnpl adt gl-

resi due such as, for exanple, alanyl,. 13--alanyl, arginyl, cystathionyl,
cystyl, gl €ayl, carlmxwlyd: acyb sulmd)\nm;sarmrmylsolemﬂiyl,, beramynll omylgrdugucyl ,
lysyl, nethlonyl norleucyl, norvalyl, ornithyl, prolyl, sarcosyl, Beryl,

t hr eosyl shwcanyil framrdsyd ,6- marnbered areeera'dapclabcyte@wabntal@nh?nms al so
have one or nore substituents that may be the same or different from one.

anot her i nhetdrd ftomsaswcloradi dkpgent .swbistar wigblgepoahti eBRdensddat
case, the further substituents are equivalent to the aforesaid

:.suEstltuenMEgﬁfhemun’dbﬂﬁuémﬁﬂbsbmhmea%SZakﬁ EﬂﬁﬁenthQIoﬁW@J&ﬁ95t1luentS
.t‘a o ,2- or 3-pyrrolyl, 2-, 3- or 4-pyridyl, 2-, 4- or 5- oxazolyl 2-, 4- or 5-
‘thiazolyl, 1-, 3-, 4- or 5-pyrazolyl, 1-, 2-, 4- or 5-imidazolyl, 3-, 4-
10 ~or. 5—is.oxezolyl, 3-,+4- or 5-isothiazolyl, 1,2,3- or 1,2,4-triazolyl, 2-,
. 4= or 5-.-p_yrimid'i_ny|, ben_z‘othiazoly’l, benzoxazolyl, triazinyl, oxilanyl,
éziridinyl,‘"-py’rrolidi-nyl',- piperidinyl, morpholinyl, . ben-zi.midaiolyl,
quinolyl,. i-soquin_olYl-; an amino acid residue such as, for-_exampie,-
alanyl,. TB'---aI__'a_ny.l, arginyl, cystathionyl, cystyl, glycyl, | his-ti_dyl,l
-.15_ e h'om_o's'eryl, -i'so"leucyl', -'I.a.n.thionyl,' leucyl, lysyl, methionyli -norle'ucyl,-
| : nerVaIyL'orniﬂ1yL-prolyL sarcesyh_serYL threonyl,thyrqnyf,fyrosYL
R varyl, etc.. o | |
The above sdbst.i.t'uen.t- ‘may also have one or. n.\o're.
-substltuents that may be the same or different from one another in
':_'- 20 the same oF dlfferent substitutable posntlons ‘In that case, the
__further su__b_stltuents are equuvalent to the aforesaid _5ubsti_tuents.- If
" fw'o or mo.re substitue,nt_s.are used, their two substitdentS'taken
.together, may form a diValent-g_roup such as, for eXampIe,'C_1-Cé
alkylehe (e.g...'methy_l'ene, ethylene, trime.thyl'ene, tetrame{hylene,-

25  propenylene), ' 3-oxapentamethylene, vinylene, benzylidene,



together, may forma dival ent group such as, for exanple, Cl1-C6 alkyl ene
(e.g., nethylene, ethylene, trinethylene, tetranethylene, .25 propenyl ene),
. 3- oxapent anet hyl ene, vinyl ene, benzylidene, 7 Decenber 2006 8

met hyl enedi oxy, 2-thiatrinmethylene, oxalyl, malonyl, succinyl, maleoyl,
pht hal oyl , oxygen, sulfur, imno, azo, hydrazo and the |71 Recembpf200hese
substituents are dival ent groups such asg for exanple, aryl, aralkyl,
cycl oal kyl, cycl oal kenyl, aryloxy, arylthio, arylsulfinyl, 5 arylsulfonyl,
aryl carbamoyl, aryl oxycarbonyl, aryl oxysul fonyl, arylam no,

cycl oal kyl am no, carboxylic acyl, carboxylic acylam no, tri-substituted

silyl, and hat, lé’ﬁéﬁ?‘%gr%mratrlrﬁgtﬁ_&lghgm 8)‘23{));0,[ raﬁmwgﬂééigygy

further be substritu nor e ‘gr oups

cone =t A TS, o M, (L5 PaghirD e 08 e e
<oor oo, i AN g ANy QSR B, 2o
T, B by, bR I T
oroubs, Fur LGt BHRAARRR = ol BITRaBR7t SO Bua P
o ot Ul OBttt E7LFR Y oG EHME, a kgwéwﬁm@w. W
by one or eoﬁltu'tjga ﬁyFCt & fhecl@r&r:])?cﬁrou bUps® E 9 os 8P%ReS
q:j | | subshtuen&;rhay further be substituted by one orrnore groups
selected from the group consisting of halogen such as fluorine,
10 .chlorine', ib'romine .and-iodjne; hydroxyl; nitro; cyano; C1-C4 alkyl
" 'such as methyl, e-t-hyl, propyl, isopropyl, butyl, isobutyl;.sec'-butyl
: and'tert-buty_l; - C2-C4-alkenyl such as vinyl-and allyl; C2-C4 alkynyl
.s_uch'_as,--_ ethynyl, 2-propynyl and the like: phenyl,; "C1.-C4 alkoxy
such as methoxy, ethoxy and the li.ke_; phenoxy; C¢-C4 alkylthio
15 . .groups such as methylthio, ethylthio; end phenylthio group:.
| ~ Further, i-f_t_he' substftuent_s are greups- eelécted-from the
) o gr_d-up censist_'irng_ of alkyl," elkenyl, alkynyl,- alkoxy, -alkylthio,
- alkylsulfinyl, alkyl's'ullfOnyl,. ~ alkylcarbamoyl, alkoxycer_bony'.l,
elkeXysulfon.yI, amino and alkylamino, |
20 1to 5 atoms of the substituent may further be substituted by one or
m"ore.'g'roups seleeted .fr'om-"the gre'up c0nSi'sting.of-halogen as
mentloned above, hydroxyl nltro cyano C1 C4 alkoxy and C1-C4
.alkylthlo groups.
As the divalent. hydrocarbon group represented by R3, i.e.,

‘25  "the divalent group of linear or branched C{-Cg hydrocarbons



menti oned above, hydroxyl, nitro; cyano; Cl-C4 al koxy and Cl-C4 al kylthio
groups. As the divalent. hydrocarbon group represented by R3, i.e., 25

"~ "the divalent group of linear or branched Cl-C5 hydrocarbons 7 Decenber

2006 9 which may have one or nore unsaturated bonds”, there are Cl-C5

.al kyl ene such ethylene, trinethylene, tetranethyl ene, 7Ereabetdopsene;

C2- C5 al kenyl ene such as vinylene, progenylene and the like. 5 In an

enbodi ment of the present invention, ﬁe hal ogen atom in the above general

formula (1) is chlorine atom In an enbodi nent of the present invention,

the conpound that deactivates al-protease inhibitor is at |east one of N

chl OrSUCWbﬁ‘e hla%‘*%tﬁ;]y@'r%otree swmeiase%wds@f th@?epéneesgi“t]%?

i nvention fur rOV|de a drug for preventing va

Geact 1 varlt/ i nacPuifonul PP SetE e T R eReiRbnes
?ipf‘é‘iéﬁﬁe A Sylbne; C2FoR BN ATRAG i\ e, SRS BlofeRBlgnv o
) and the like.
5 In an embodiment of the present invention, the halogen atom
| in the.above general formula (1) is chlorine atom.
| In an embodiment of the present invention, the compound
't-hat: Ideactivates aq-protease inhibitor is at least one of N-
chIOrsuécin.imides.
 '10 ' ' Acco.rding to a second aspect of the present inventionl, theré
s further provided .a drug for preventing vascular re_"stenosis,
containing as an'actiye 'cohstituent, a compound that deactivates
ag-macroglobulin. |
. As the above com-pbund that deactivates az-macroglobulin, it
15 _-'.i's' preferred to use a compound or a salt thereof, représented' by
- 'th'_e general formula: | | |
) I /'R."' D
- H—N_ - @-1)
NRe |

. or (NH o (Y Y (]JI 2) |
| -wherem R4 is hydrogen or ammo R5 is hydrogen C1 C5 alkyl that may

‘be being substituted or carbamoyl that may be being substi_tuted, pis

an integer ranging from 1 to 3, Y is an acid radical, R4 and Rg taken

20 together, may form a group fepr_esente’d by the general formula:



wherein R4 is hydrogen or amno, R5 is hydrogen, Cl-C5 al kyl that may be
bei ng substituted or carbanoyl that may be being substituted, p is an
integer ranging from1l to 3, Yis an acid radical, R4 and R5 taken 20
together, may forma group represented by the general formula: 7 Decenber
2006 10 (C H2)m (N) wherein mis an integer ranging fr @Metertloer@f06 n t hat
case the a2- macrogl obul i n-deactivating4gonpound may be being pol ynerized
by ring-opening polynerization as represented by the general fornula (V):
(CH2CH2NH) ~- (V) 5 wherein n is an integer ranging from 10 to 2500. The
am no group represented by R4 in the above general formula includes, for
exanple, a primary am no group, a secondary group or. a. ternary am no
group. The. IkyI i n unsubstituted or substituted al kyl represented by 10

R5 i ncl udeib xarrpl e, l(ﬁgCS al kyl such as nethyl, ethyl,.. propyl,
| sopr opyl g’[@ﬂ Psobuty ec-butyl, tert-butyl and pentyl. The al kyl or

car banoyl represent ed by R5 may. have one or nore substituents, which may

be the sa QFe?r Qh }’Htfe e‘??@an@?@ AeSm HNtSUPStA b Ss@apiet hons

t her eof . pre erre exanpl €s he above substituents, there” may be

s T TRy s VLR By e LR e o
gt Ln;w%/l al ng opzenrlhugt %@fymerlgélltr Hyée r%p(?(éts%wed 6? tﬁjeogéhggylfofrhﬁrl‘e as
. o (V)I | | o : o
—(CH2CH2NH )a— (V)
.5 | wherein n is an integer ranging from 10 to 2500.
| The amino _grbup represented by R4 in the above g-eneral
_-formula mcludes for example a primary amino group, a secondary
group or.a ternary amino group. |
. 'The alkylln unsubstnuted or substituted alkyl represented by
.10 | R5 lncludes for example C1-Cs alkyl such as. methyt, ethyl propyl,
| | |-sopr.opyl butyl rsobutyl, sec-buty-l, tert-butyl and pentyl.
The alkyl or carbamoyl represented by R5 may. have one or
3 more substltuents which may be the same or drfferent with -one
another, in substrt_utable positions thereof. As preferred examples
15 H of the above substituents,-there.méy be used, for 'ex'ample, C3-C10
Cycioelkyl such ae cyclopropyl c'yclo_but)d, ..' Cyddpenty.l “and
..'cyclohexyl Co2-C1o alkenyl such as vmyl allyl, Z-methylallyl 2--
'. -.butenyl 3- butenyl ' 3- octenyl 02 C10 alkynyl such’ as ethynyl 2-
propynyl, 3-hexynyl; C3-C1q cy.cloalkenyl such as cyelopropenyl,
20 _ _oyclob'utenyl, cyclopentenyl and cyciohexenyl; Cg-C1g aryl such as
- phenyl and naphthyk._C7~C11_ aralkyl such as benzyl and



() - '--is'obuiyl'sﬁul'_fb_ny'l,' sec-'b'uty.ISulfo'nyl', 'te_rt'-Butyisu_l_for_l.yl;- Cg-Ci0

propynyl, 3-hexynyl; C3-Cl0 cycl oal kenyl such as cycl opropenyl, 20

cycl obut enyl, cycl opentenyl and cycl ohexenyl; C6-Cl0 aryl such as phenyl
and naphthyl;. C7-Cl1 aral kyl such as benzyl and 7 Decenber 2006 11
phenyl et hyl; nitro; nitroso; hydroxyl; mercapto; cyano; oxo; thioxo;
carbanoyl ; nono or di- Cl-C6 al kyl carbanoyl such as net/3acernber298§ 1

di met hyl car banoyl ; C6-Cl4 aryl car banoyl 4spich as phenyl car banoyl; carboxyl;
Cl-C4 al koxycarbonyl such as 5 V net hoxycarbonyl, ethoxycarbonyl; C6-C 14
aryl oxy-carbonyl such as phenoxycarbonyl; sulfo ; hal ogen such as
fluorine, chlorine, bromne and iodine; Cl-C4 al koxy such as net hoxy,

et hoxy, REAYYethyI ORIPBORI trolddh; OFsd roxQPURREapl8C T Yo xb e thidid;OXY;
Co6- C10 arg?oxyysucﬁéas phenoxy; le%%. a?kylthiop§ych. as 1.0. nethylthio,
et hyl t hi o, bl 0, mios@pr opy! t 8i-0, GUtEEL hiadkyldaybluigylt hisuch as

sec- buhyl thio, tert-b.utylthio; C6-ClO. arylthio such. as phenylthio;
Cl-C4 al kYﬂn.%lﬂh?ldaHba&ﬂéw,aﬁirlﬁ%;thmda?r%lémﬁyl;, CRY-0/{ puafyiodrbamoyl such
propyl -sul finyl, isopropylsulfinyl, butylsulfinyl, :isobutyl-sulfinyl, sec-
butyl sul fiayl pHeatyichebdhfoyif | Bakbo%pt:Cl0 1acyl salkidxyarbvelyl asubh as
phenylSquinyﬁ ' %nfcn alkyfsu!fong? such ag ' neﬁ?%isulfghyl

ethylsul f angkhoRyeaybenyf,orthoxyearbenyl: - ?@gf@ful ar?t&%-@%'rﬁ@ﬁ?i » such

i sobut yl sul fonyl, sec-butylsul fonyl, tert-butylsulfonyl;, C6-Cl0

aryl sulforyd 5HERoRGCBREBHYPUISAY | HalioGh ! difaty sud T ARYRIC TR ASri
nethoxysup¥oA§I,_gt gxysuﬁydnfl, pfoggﬁggélfony , él20 isggﬁﬁpylox?gﬁ“fonyl,
but oxysul fxahind Sabft Yibeneul Lo, afcoBt QAU d9NHethoxy, ethoxy,

. tert-butoxysul fonyl; C6-Cl0 aryloxysul fonyl such as
\ ~ propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy;

'Cg-C10 aryloxy 'such as phenoxy; Cq-C4. alkylthio such. as

10 m_ethylthib-, eihylthib, propylthio; isopropylthio, - butylthio,

- iSdSu'ty‘lfhid_-,'-_sec—butylthio, tert-butylthio; C‘G'—'C1'6. arylthio such_.as
--ph'enylthio;.'C-1 -C4 alkylsulfinyl such as methylsulfinyt, e'thylsulfin.yl,

. propyl-sulfinyl, iéopropylsulfinyl-, butylsulfinyl, :i'sobu'iy'l-sulfinyl, sec-

. .b:ilt'iylsu'llfhiny'lf, -t.ert'-butylsulfi'nyl;' Cs-C10 arylsuil'fi.n'){I such as
15 '_pﬁ"en'y.ls_'_ul"finyl;' C1-C4 alkylsulfonyl - such as _'me_thylsulfbnyl,

ethylsulfonﬂyl,_ 'propylsulfonyl, -isopropyl-sulfonyl, butylsulfenyl,

a'ryls'LlIfo'rin sﬂch’ '_as p'ﬁen.-ylsu_l_fonyl"; C1-C4 a|koxy'su|.-fon'yl'such as

' | m'etH_OXysu'lfo_h'yl, S et-hox'ysulf_onyl; ' prdpo_xys_ulfon'y'l,

20 is-:c)p'r'opYIOXys'ulfOny__l, " butoxysulfonyl, isobu_tyl_dxysulf'o_nyl,. sec-
"bUtoxyéul_f_onyl_, tefthutoxySUIfonYI; C-'.6'01:_0 aryloxy_s__u'.lfpn-yl such as.
"ﬁh"enoxy'sulfonyl; .-a'm'ino';_- C1-C11 - carbOXyacyIar.n:_irio... such as
_ac.etylam.ino_, -prop_ion.'yllamino, benzoylamino; mono- or. di- C1-C4
alkylamino such as methylamino, ethylamino, prop_ylamin.o7

25 " isopropylamino, butylamino, dimethylam'ind; diethylanimo; C3-Cg



phenoxysul fonyl; am no; Cl1-Cl1 carboxyacyl am no such as acetyl am no,

pr opi onyl am no, benzoyl am no; nono- or di- Cl1-C4 al kylam no such as

nmet hyl am no, ethyl am no, propyl am no, .25 isopropylam no, butylam no,

di met hyl am no, diethylanino; C3-C6 7 Decenber 2006 12 cycl oal kyl am no such
as cycl ohexyl am no; C6-C10 aryl amino such as anilino; ¥Pesemker Qs ed silyl
such. as trinethylsilyl, tert- butyldimgthylsilyl, triphenylsilyl,

tert-butyl nethoxyphenyIS|IyI Cl- Cl11 carboxylic acyl such as fornyl,
acetyl, benzoyl; a group 5 selected from3- to 6-nembered het er ocycli c
groups containing 1-5 hetero atons such as oxygen, sulfur or nitrogen, and

condenSed dlbﬁﬂ@ylbﬁﬁh@fsucﬁpbse&ﬁlﬁIBWexﬁM@ﬁlrﬂﬁ @lﬁ-w 1 ¢-dryl@miho Buchr

3- furyI , 2- or 3-pyrrol yI, 2-, 3- or 4-pyridy 2-, 4- or 5-oxazolyl,
2-,. 4 Or o i%giy' 1 téd pkéh%()'ﬂ krimethy4ily?r tert-
5-i i dazol i %’l‘ "'%Ub |l§oxazo - osr 5 I|r20t h)f azgl yl ,el, 2, 3-

or 1,2;4-t 4 lyl,
triazi nyI Hdotgf?gﬁn%/}hﬂmlgll rlmlgﬁgﬁ}lp%{/yrlpo@:rnhkpr pi peridi nywls%wgﬁgﬁ?ﬁgl Y
benzi mi daZ@J’i 1car965(2‘i’i|d/|acylsc’ﬁ}ﬁrﬂoé¥| 1fo?rﬂe/ﬁmék9e@4' dbeRsbPHe §U?ho@§ for
exanpl e, n l'anyl,” argi nyl, cystathionyl cystyl gl ycy

hi stigyl, ejlgcpé)g‘??{?w . bsﬁ—rﬁ‘é?ﬁ(ﬂ)er%@mé\'e?% clll:eé'l%’dep Fl?ml hlgnyl

norIeucyI —norval'y sa. rcosyl rreo

thyronyl, Jhe%'te?aygt ng fsg,kh %tsco%(ggg;ﬁe QBR\G? éPQﬁir‘&dﬁ‘, armv &Jrﬁf’e eﬁa one.

or nore stltuen at ne anme wth or ferent.from

ot her, Zglnég thg?ea?n%ro xglnml%r eéﬁcﬁtébssrfz' L& 3059t DL WS 3-dlyihat case,

- the

——

,2- or 3-pyrrolyl, 2-, 3- or 4-pyridyl, 2-, 4- or 5- oxazolyl 2-, 4- or 5-

- thiazolyl, 1-, 3-, 4- or 5-pyrazolyl, 1-, 2-, 4- or 5-imidazolyl, 3-, 4-

10 .or 5-isoxazolyl, 3-, 4- or 5-isothiazo|yl, 1,2,3- or 1,2;4-triazolyl, 2'-,
- 4- or 5-pyrimidinyl, benzothiazolyl, benzoxazolyl, triazinyl, oxilanyl,
aziridinyl, pyrrolidinyl. piperidinyl, morpholinyl, benzimidazolyl,

. q_uino-lyl, .isoquinolyl; an amino -acid residue such as, for example,

" a_Iényl', B'-al_an'yl, arginyl, cystathionyl, . cystyl, glycyl, histidyl,
15 -hOmoseryl,--iSOieu‘cyl, lanthionyl, leucyl, lysyl, methionyl, norle'ucyl,

norvalyl,. ornii_thyl,'.prol-y.l, é’a_rcosyl; seryl, threonyl, thyronyl, tyrosyl,

) ~varyl, etc. -

‘ _"The_ above s'u.bstituent'_"may aléo have one or more
subé_t_i_tuents-that may be the same with or different from the 6the.'r,
20 in the "samé-or..différent substitutabl’e-posi-tion-s. In that case, thé
: fd_rthér sUbstituent-s.are equivalent to. the aforesaid sub'sti_tuents."_ If

- t.wo. or more substi-t.uents'-ar'e. used, their two substituents taken
| together, may form a divalent group such as, for example, C1-Cg
alkyiene (e.g., methyléne_, ethylene, trirnethyl.ene, tetramethylene,

25 propenylene), 3-oxapentamethylene, vinylene, benzylidene,



further substituents are equivalent to the aforesaid substituents. If two
or nore substituents are used, their tw substituents taken together, may
form.a dival ent group such as, for exanple, Cl-C6 alkylene (e.qg., '
nmet hyl ene, ethylene, trinethylene, tetranethylene, 25 propenyl ene),
3- oxapent anet hyl ene, vinyl ene, benzylidene, 7 Decenber 200écembgr 2006

nmet hyl enedi oxy, 2-thiatrinmethylene, oxalyd, malonyl, succinyl, maleoyl,
pht hal oyl , oxygen, sulfur, imno, azo, hydrazo and the like. |If these
substituents are dival ent groups such as, for example, aryl, aralkyl,

cycl oal kyl, cycl oal kenyl, aryloxy, arylthio, arylsulfinyl, 5 arylsulfonyl,

aryl car ba%th Hé&ﬁ%)&;r b%”éﬂna ﬁﬁ%’étﬂgl’éﬁ’ fo'l%lal IarH:?lrES‘r{W1 _Syesinyl g

cycl oal kyl am Ny - CaY , car Yami no

f:ﬂrty'herazsm';ﬁ%S&?CéﬁlWons%gem;sﬁfg%rﬁaﬁ@ofJ A S D
cons! =t "oy 898 TUE Ee b #00R gl R by bfo?a%z%‘sm@%mﬂ'
Lzonron s | oh B SO Yy. 2K Eéfﬁ%ith'oz R Wl
R T e e e S T
Phe™ o o e Bt APPSR, SRS B, "
A o TR el L o of e
f:ﬁ .. N | substituents may further be substituted by one or nkwe_groups
- selected from the. group consistin_g of halogen '_such as fluorine,
10  chlorine, bromine and iodine; hydroxyl; nitro; cyano; C1-_C4-:al-kyl'
" such as methyl, ethyl, propyl-, i_soprole,._but-yl,. isobutyl, sec-butyl
: a.nd't-ert'-but-yl;-_- Co-Cy a‘lke_ny.l such as vinyl and:allyl; _C2_'-C4 alkyﬁyl
-.su.ch_.'a_s, et_hynyl, 2-propynyl and the Iike.:;. phenyl;. C1-C4 alkoxy
- suéh.as rnethoxy, ethoxy and the like; phenoxy; C1-Cy4 alkylthio
.15 . groups such as methylthio, ethylthio; and phenylthio gro.up. |
Further,. if t_h-e.‘sub'stituen‘ts are groups selécted-_ from the
) - grdu'p‘ 'co‘ns'isiting of alk_y’l,_- -.alkényl, alkynyl, alkoxy, 'alkyl-thio-,'
o alkylsulfinyl, a'l.kylsulfo_nyl_, élkylc'arba_mow, | al‘koxyc_-a.rbonyll,
~alkoxysulfonyl, amino and alkylamino 1 to 5 -étoms of the
 520. .subSUtuent may funher be subsnuned by one or more groups.
.'selected from the group conS|st|ng of halogen as mentloned above
hydroxyl, nitro; cyano; C1-C4_ alkoxy and C1-Cq alkylthno- groups.
The acid radical re'presentéd by Y includes chlorb, carbonate,
sulfate, nitrate ‘and bor'ate_grou'ps.' Preferred acid radical is sulfate.

25 In a preferred embodiment of the present invention, the



20. substituent may further be substituted by one or nore -groups selected
fromthe. group consisting.of hal ogen as nentioned above, hydroxyl, nitro;
cyano; Cl-C4 al koxy and Cl-C4 al kylthio groups. The acid radical
represented by Y includes chloro, carbonate, sulfate, nitrate and borate
groups. Preferred acid. radical is sulfate. 25 In a prefBeceatbeczdoodi nent
of the present invention, the 7 Decenber4 2006 14 conpound that deactivates
a2- macrogl obul i n includes conpounds containing an am no group. Such an
am no-cont ai ni ng conpound includes, for exanple, anmonia, .anm ne conpounds
and salts thereof, urea, hydrazine and salts thereof, ammonium salts,
i mne 5 @wMmpgiungd tth@rtedeactldlaﬁaﬁycgnmaqmbgﬂ(ybuthIrmiddleﬁs@zm’mouhkior| de,
and the conpound used is at |east one conpound sel ected. fromthe group.
consi st i nprdfainives ean compoongiouptheBSuah e issnirsedoagaimiag compponddt hat
deactivates a2-macroglobulin, it is preferred to use polyethylene imne
havi ng ainolhedesar forei ghampegi @gn firaarm50@mim el OcdAiddnd seaqd edaltg gel
filtration technique. In another enbodinments, amonium sulfate is enpl oyed
as the cdhpoeot, uhed, Hehadinat andagalttsctiogtendfyl ammdhurabsaks¢amiagnd t hat
deactivates a2-macrogl obulin may constitute a drug for. prevention of
vas@l ar aredtsaldsi thdreof 1 Toboati ywini, opo Wiy sindse atibvgsoopprrchlbhite,
deactivates al-protease inhibitor. In a third aspect of the present
i nvent i orand lhreecompounvd daged & atripbantaid eoimp o andsselette ddfrving @heoat ed
W|th a drug for -

- group. consisting of these compounds When imine is used as the

‘compound that deactivates az-macroglobulin, it is preferred to-use
polyethylene imine having a molecular weight ranging from 500 to
10 100000, measured by gel. filtration technique. In another

| .embodlments ammonium sulfate is employed as the compound that

deactlvates an- macroglobulln
The above compound that__deactivates :d2_—m'acroglobulin may
const_itute' .a -drug for prevention of vascular restenosis in
15 combination '\..N_it.h the ab_o've compound th'at'.dea'cti\)a-tes“d1?pr'ote'ase
inh'ibitor. | |
{9 o In a .t-h.i'r_d aspect of the.p'resent in\/ention, there._is. orovided :
| a-n' implantablle.-intrav'ascular deVIce coated with a drug for
preventlng vascular restenosis as defined in the first aspect
I. 20 _ - One embodlment may provude an lmplantable lntravascular
-deVIce coated with a drug for preventlon of vascular restenosns that
-'can ' comprlse as an active constituent, a _compoun_d_ that
'_deactl_vate_s. aq-protease inhibitor and/or a -com'po_und that
d-eactiVates ao-macroglobulin. - As an imp-lantable intravasc_ula-lr

25 device, it is.preferred to.use a stent.



preventing vascul ar.restenosis as defined in the first aspect. 20 One
enbodi nent. may provide an i nplantable intravascular device coated with a
drug for prevention of vascular restenosis that can conprise, as an active
constituent, a conpound that deactivates. al-protease inhibitor and/or a
compound that deactivates a2-macroglobulin. As. an i npl7&i¢ceppes 2006
intravascular 25 device, it is preferyed to use a stent. 7 Decenber 2006
1l4a A fourth aspect of the present inv i on provi des an inplantable

i ntravascul ar device coated with a drug for preventing vascular restenosis
as defined above. Best Mdde for Carrying Qut the Invention 5 Firstly, the
expl anation w,l |

be de on drug, for prevention a I est enosi s
according to fhefpve en?spﬁ\(fgntqfl;nt.h% [gg'gg’r%g"gr %(%m%% i’g@a’%?%g %@ t he
present jnventjqn, there is no lim.t to the u t] es
al- pr ot_eH’BQ??'h{ﬂqﬂiet-U}qfaﬁ?ﬁfi E%rd dteﬁlé‘fet%%gp%dorrvg@ﬁﬁ% ﬁﬂghdag?é é#?%eﬂa%? vate
the al-protease inhjbitor. Sipce a active center of the al-protease
i nhi bi t o¥3S§UtdNEF QQP%baﬁéngﬁ%?ad%%%V%y an oxide, it is sufficient for
t he conpqund that _deactivate 1l-protease inhibitor to have. a behavior to
att ack t%@SthP & f"l‘h&@,”)"cnq ?@ﬁ%??&ﬁ“f‘é”hse a conpound having parti al
st r%ct u.r-e rep%??s%?&,eﬂwé)ye)zpqga%lt%n %I/iIINbe made on a drug fqr prevention

of vascular restenosis according to the present invention.



10 Exanpl es of the conpounds having such a partial structure: are cyclic
i mdes or 'salts thereof derived fromacyl of dibasic acids. such as

N-chl oroxal i m do, N-chl ormal oni m do, N chl orsuccini m de, '

N-chl orpht hal i m de, N-chlornal ei mde, N-chlorglutarimde; chloram ne
conpounds obtai ned by replacing at |east one hydrogen 157 péambef 2a@6n0NI a

with chlorine atom or salts thereof. It/g is preferred to enploy -
chl orsucci ni m de. These conpounds nay be ~used singly or in conbination.
Further, there. is nolimt to the conpound of the present. invention.

t hat deactivates a2-nmacrogl obulin, provided that the .20 conpound is able

Lo deactivate aﬁ-g@&g@gﬁgum@ PISPRE hlentBrECHRAPIE LTI o

a2--macr ogl obul i tiva formati on coval ent on

bet Qﬁeﬂogg %@?o%rf&'tﬂapf 28 3poea e hRibitsf, g?oVRféd)%QP%é” and

is pre erre 16 conpound

having an ég?ng;%lﬂ{dw HE t%ualaagtﬁ%rvrlaglgnlmdgﬂ_.gg&?ﬁg?x ﬂ?.q'é@d HENA&:

amni ne conpounds or sa thereo aced for one

v oven gl o eg ARG STTBTY, 2pRssa anct e e

hydr ogen annmoni a; S thereo ving an am no

cyol I8 seﬂaﬁv&iﬁﬂ e n8IE 2GS SHRTGRT ofer SIS T haguhe; (P,

hydr ogen e
conpound, a&‘?g&'%ﬁe# eH ggo %aﬁgemhﬂ)ﬁg? R%rrﬁwgt% ?B%Waq}%art att{éecl@'irl‘\Q
rjet hyl am ne or et ti'¥1| ﬂe.s pre e'rzrielaI ”Etsgy' arp:or}ﬁpound having partial
N - structure represented by formula: |
_ _Cl-%N\
10 Examples of the compounds having such a partial sthc-tu.re: are

~ cyclic imides or salts théreof derived from acyl of-dib'as_ic. acids:

© such as N-Chloro'xa'limido, N-chlormalonimido, NAChlofsu_ccin"i'mide-,
s ’N-chio}bhthali'm"ide,'--' ' N-chlormaleimide, - N'-ch_l'or'glqtér'_ir_ﬂi.de;.
chloramine compounds obtained by replacing at I.éést one hydrogen
16 © - atom of ammonia With chlorine atom, or. 'salf's' thereof. -_It_"i_s-._
pref_erfed to-erhploy 'chlo_rsucci_nimide. Thesé'cqmpoun.d's may 'bé-

* used singly or in combination. . o o
-F-ur'thér,':"thé're_ is no limit to the c_'om'pound of 'the present
inVehtidn_ that ._d,eé.ctiva-te's- ag-macrogiobuiin,"_'p'.rovided_. that thé_

 20- :'.c.;'o_mpound js ablé t.c.>' deactivate az-macroglobul_in'.. S_i_nce it is
considered that a2-macrog-lobu|i.n is deactivated by the formation of

‘a covalent bond between glutamic acid present in an active center

~ of ag-macroglobulin and an amino group, it is preferred to use a



These am nes may be used in the formof a salt thereof. . As an amoni um
salt, there may be used those such as, for. exanple, ammonium

hydr ochl ori de,. ammoni um sul fate, anmoni um carbonate, ammonium . hydrogen
carbonate, ammoniumnitrate,... amonium 15 borate. . The nost preferred-
amoni um salt is anmmoni um sul fate. The cyclic secondar y? Bedembsr 2080i ng a.
di val ent hydrocarbon replaced for two hyglrogen atons of ammonia includes
i mnes represented by the general formula: (CH2)k NH wherein k is an
integer ranging. from1l to 6, such as, for exanple, 20 ethylene imne,
pyrrolidine and piperidine. A preferred imne is ethylene imne. The

ethyl ene’ i gj s dbﬁauﬁggng,gn%m%égp%aéd PRLYSLEK! 8neokihaanab! Hdied by

ri ng openi hg polyneri za ess by the general Tornula:.

Decenber 200, pk/ L,(s%'é?%#g ﬁ'ia-g%/;)ngtogg;ghgo&uhasa& ié&nfgqhe§§89im§va}\rggm 10

to 2500. hat™ case, refert Imne 1s polyethylene im

having a nehgggn%ktngeﬂ#ﬂbcean%ngoﬁéomy%f}%gfem 1090000 f NERTHOAfh DYrgd

filtration niq ese drugs nay be uSed singly or in combination
L 1 Bl B e PRI Mg B e
Lobr ey B4y ShOBra SRR ) B, R A 65 g kR <Pt
replaced for one hydrogen atom of ammonia; ammonium-salts; and
cyclic secondary amines having a divalent hydrocarbon replaced
. | fou.r two hydrogeh atoms of ammonia, i.e., imine’s-or:salts thereof.
‘As the amine compound, it is preferred to use primary ‘amine,
10 . in particular, methylamine or ethylamine, especially, methyl-am:fné.-
- These aminés may be used in the form of a salf thereof. As.an
) émmonium salt, there may be used those such as, for. examb_le, -
- ammonium hydrochloride, ammonium sulfa.t.é, ammonium carbon'a_te,
ammonium_.-hydrbgen carbonate, | ammoni.u-m- nitiate-,'.__arhmonium
15 borate. . The most preferred ammonium salt is 'am_monium'sul'fate. '
The cyclic secondary amines having a. divalent hy_dfocarbon
¥ replaced for two hydrogen a'toms._ of ammonia includes imines -

re.p_r-esént_é.d by the general formula:

1.
(CHz2) NH

.. wher'ein k is an integer'ranging. from 1'_to: 6, such as, for .ex'ample_,'
20 | .ethy.lene imine, pyrrolidine and .'pip'er.i_di.ne. A preferred imine is
_ethylene. imine. The ethylene imine niay be used in the form of
poly.et.hylene imine obtained by ring opening polymerization and

expressed by the general formula:.



10 conpound that deactivates a2-nmacroglobulin may be. adm nistered in the
form of bul k powder, but they are generally admnistered in the form of
preparations prepared by m xi ng the conponent with any conponent sel ected
fromthe group consisting of additives, fillers (e.g.,. calciumcarbonate,
| actose, crystallized cellulose, 15 starches, porous nat/pecamber 290¢. ),

di sintegrants(e.g., low substituted hydfpxypropyl cellul ose,

car boxynet hyl cel l ul ose calcium etc.)., binders(e.g., dextrin, gelatine,
pul lul ans, etc.), lubricants(e.g., nagnesium stearate, cal cium stearate,
etc.),. coating agents(e.g., nethyl cellulose., ethyl cellulose and the
like), surfactants(e.g., 20 pol yoxyethyl ene hydrogenated castor oils,

Bt oxi dant” Gobht G ERRMONTF T 20 (WDt ccopherol « “ete.) and o o

o et Vel | RbRofhin AR SRt so PRy B 209, 15 S50 T8 Pt e

o e QR0 AL RG9SO Fep b S abi s rebeilae

whi ch may SRS JENAREn T4 G rishyTORRRKEr e sutsd iy coehsifiEonbed in

e RETIGEn: as TR e obi oS Py 5 Bo e SR R L

solutions,, suspensions and fat enul sion preparations. 10 A nore preferred

proceds is‘wé?:lﬁirrmé’f?afﬂi“lﬂf-of a drug to an _ ' :

, B ~ Further, .if the _C1'—CS alkyl w_ith a substituent has any further
-s_ubsﬁtuent, examples of such a compounds include tobrémycin\
polylysine, elcatonin ar_\d lysozyme chloride. - |

- The corﬁpound t-hatldea_ctivates aq-protease inhibitor-and the

10 cdmpdund that deactﬂivates. ag-macroglobulin may be'. 'administ.e.re.d :

] in ‘the form of bulk _bowde.r, buf they are generally a'dministered.-in
lthe form 6f 'pre\ba.rations prepared by mixing the..cqmponé'nt- w_i.t.h-
| any.compoﬁent_'.s_eléq_t(._ad from the group consisting of'_z.ald-diti"v.e.s,

- fillers (e.g., calcium carbonate, lactose, crystallized cellulose,

f) 15 : 'sta_r'.c.hes, porous _rhatefialsi" etd.’), di'sintegrahts(é.g., | Ibw{e '

| | 's_.u'b.stitt-xted hydroxypr.op‘-yl-'celIu'lo_se,-cé_rboxymethyl_cellulb’é.é ca._lCii.Jrﬁ,'.-f
| etc_;)_, binders(e.g..,_ déxtrin, ge(a_tine,'pullulans, etc.),'IubriCanfts(:e._g.,

| maghesium stea_r_ate., calcium sté'arate, etc.), coating__-ag'ents(e.g.','

- .rr.r.éth.yl.-f_cel_lu.lose., ethyl cellulose and the like), surfac_tants(e;g.,-
_-_20' ,_-:l_pol'yq'xyet'hylene hydroge_r_jéte"d '.__éja.stOr oils, 'polysor'bate_, et_c..'),.
B eiasticizer(e'.g., ~ triethyl citrate, -trfabetin, etc.), _an't-i'QXid-én_t
_ZagentS(e.g_., citric acid, a-tocc)_pher_ol, etc.) ahd pre'servative(e..g-.,

parabens and the like), and fhén_making a suitable amount of the



affected area directly with a drug delivery catheter or an inplantable

I ntravascul ar device coated with the drug. The nost preferred process is
pl acenent of a stent coated with an drug. for prevention of restenosis in
the affected area. A process enploying 15 a stent is sinple and. easy. in
insertion, so that it requires no specialized techniquer p&gmber Z06rt in
time required for inplantation of theqgstent in the affected area.
Further, the stent coated with an drug for prevention of restenosis is
locally inplanted in the affected area, a dosage of the drug for regular
adult is small and causes no 20 side issues such as side effects.

Further. %nﬂaﬁiﬁ’%ﬂ Pt ¢ %rHQjeQIrreHrt?M@Q%;b%r?ﬁ restenosis can vary wth

adni ni st F&PTOR rou a patient's synpto age or weight. It is
preferred to aq nig t%{ h?o%uglrﬁﬂﬁﬁe%hatfoa | ScahpIEONESHItat | IR, the
conmpound at the narro area of the 25 vessel ranges from1lto 100 mM The

0 Decembel i8S, 1GrRNFEN 1akbaB |FiemuiBan bdiigRess iaip NaKfetatect foct

on pr ev on of ascu resteno e the concent rat ion exceedi ng

100 - %‘“?ﬁlése éuéi;? ﬁgfoepgs fdfhe |rﬁ)G@|onCOﬁF.@@§faBﬁbﬁ§ ofinhBead,i ve

corrponent g€'drug Tor prevention 0t B Vascul ar restenosis ranges from

| pret;aerablr?y%rz‘%gﬂ £ oL "N%ﬂps i ltchpgﬁfagr% Yprégar®uin Sthabrdinaegep the

| oc erre adm ni ster the drug for prevention

o SoAcfahheE ot EGRERDE?SE RO A, LAY Ryt beone
eslpe_C|a| Iliymong them, it is preferred to use a dosage form suitable for
DR “parenteral and topical administration such as injectable solutions,
su'spensions and fat emulsion preparations.
_- 10 A m_ore pr_eferred process is administration of a drug to an
.affeoted area ‘directly ‘with a drug delivery cathe-te'r or an
trriplantable intravascular device coated with the drug. The most
preferred process.is placement of a stent coated with an drug for
preve_nti-on of restenosis in the affected area. A process em'ploying
-'-1'5 .. a st_ent is stmole and easy in insertion, so that it reguires no
| - specialized _techniqu_e and is short in time required for imp.lantatiOn
') of th.e stent in the affected area. Further the stent coated with an
_drug for preventlon of restenosrs is locally |mplanted in the affected
o area a dosage of the drug for regular adult is' small and causes no
.20 -.'_S|de issues such as srde effects |
- Further the dosage of drug for preventlon of restenosrs can
..-vary with admmlstratron routes a patient's symptoms age or
weight. It is preferred to administer the drug such that a local

concentration of the compound at the narrowed area of the

25 vessel 'ra'nges from 1 to 100 mM. The



10 stent, coated with the drug for prevention of vascul ar- restenosis of
the present invention in the affected area, to achi eve sustained- rel ease

of the drug. . Respective constituents and preparation process of the drug
for prevention .of vascular restenosis according to the, present 15
I nvention are described in detail in Japa.n!ese patent puzcenbdri2006

JP2000- 249709( A), J. P2000-95706(A) and Jgpanese Patent No. 3146009; which
are hereby incorporated by reference. Though the drug for prevention of
vascul ar restenosis of the present invention has been explai ned as -above,

the vascular. .20. restenosis can be effectively prevented by use of a
drug del i vigsycBatRsh Olesd Sfrf‘é‘r‘i q0qhR HbEE W Wk f@iud eé’ﬁ@bt 0gn Of
vascul ar restenosis. of. the present Invention to performlocal

adni ni stra,_t,.té%snﬁ& th%de scr'}i;aﬁ/z rbeg?ﬁéﬁisa“a%% Wihk b%oﬁ‘ﬁf&%t%‘trbhe

I mpl ant abl I ntravascu I ce e present invention, maki ng

f t A st '
[)fe?re(rapgg éer‘r(f‘)odl me tefqﬁl rr%l antg@ > (?ér}%sri\sla%cla&?gr e(\'elllsce zfm%e preselntS °
i nvention %&nE%ﬁ{r%q il 'oget@leb)éctrtv}éecbﬁ‘g#ongﬁf ot tﬁ%ffj?&g f8F prak etithdl dfS

coated wit rug prevention vascul ar restenosi's. In general,

the Ssent JdscdiarCybbidioeR! (BigBs hise, GobHEALI9dY789fs 198, fity 3 geshed

body portlon aV|ng ur al I's no lTm to these.

confi gur athgey ;?r%‘?e?&b!l}, AL ABBCBAT T Fd R@ep"h?él 1881 tdbHcdAtrG@Bn,
it is preferred to administer the drug for prevention of restenosis to
’ : - the .area -p'arenterally_ and topically. This may be done, for example,
| by i.plec_ement of an implantable intravascular device, especially a
10 . stent, coated with tbe drug for prevention of vascular-restenosis of
. the present-i._nvention in the affected area, to achieve 'sustain_ed.— |
" release of the drug.. |
- Res-'pective constituents and prep_ar’ation process of the drug
for: p-revenfion_ of vascular restenbsis 'a_ccor_d-i.‘ng to..the; present’ |
' -'.1.5' - "f'in_vje-ntion_.ere- described- in detail in Japanlese pa-t'ent-pU-bI.icéti-on's
| . _JP2000§249709(A) JP2000 95706(A) and ‘Japanese Patent No
‘) '3146009 whlch are’ hereby mcorporated by reference
. Though the drug for preventlon of vascular restenosrs of the
---. -bres_ent mventlon has been explained as above the vascular,
.20 reste'nosis. can" b.e'_.effecti_vely prevented by use'_of a drug delivery
-.ballo’onﬂ..or a stent coated with the drug for prevention -of vascular
restenosis of the present invention t-o.pe_rfo'rm local administration -
of the drug. |
Next' the explanatron will be made on the implantabl.e

25 'mtravascular device of the present invention, making reference to a



maintain a size 'of the lunmen after w dening the narrowed-area of 10 the
vessel. Also, the stent may have an expansi on nechani sm of a

sel f - expandabl e type or a ball oon expandabl e type. Suitable naterials for
the stent includes netals such as stainless steel, tit }%g%bégﬁ&glum
al m num tungsten and nitinol; plastics such as pol yam des, polyethyl ene.,
pol ypropyl ene and 15 hardly-hydrolyzablg pol yet her pol yur et hane. However,
there is no limt to. the material for Bhe stent, provided that the
material is bioconpatible and has been proved as a material for nedical:
use. Exanples of. the stents includes Pal maz-Schatz (trademark) stent of
Johnson & Johnson, MJLTI-LINK (trademark) stent of 20 Advanced
cardlovasé%PaFa§y§Féﬁ§? Pdis (trademark) stent of Cordis Corporation and
M crostent-G-X (trademar

of . Medot r oni terial. V | ar. Engi [
(nc., “which caf b%i)q;gemtiiqm poa Areteired aReEimiort jomRsighE | "
“invention nmay be obtained b 2 | yi i .m L ni
rug for PRBAEASCORADIASVIEs afo i DBt o8 ToSBatiear i P BFERFTAR i
present invention to the abgve stent in the . ti ly k .
Met hods f dhecbaet r{@attoastséﬂ?%‘;eapg iﬁécﬂ%ﬁ '%g%§%g§hgg‘ghbg?e. (f)l\f'\an Qgpn'e:\ed
publi cations JP2000- 350786 A and JP2000-51367A which are pe're
i ncofpor aPEaVBRtDN Bfer@rulanolRHEN0%ifeset e MR hettRdS n% dbplied

to inplantable_ intravascul ar devices other than stent. Th Il owi pg: i
expl anat i ¢¥lindsical for@y hb@st & %%ﬁﬁfsjng) érﬂaﬁ?@; gPeé‘erﬁ'gﬁﬁggf vddy '°

_ portion having. plural slots. But the stent is not limited to these
configu'rationé and may také any configuration, provided that it can
maintain a size'of the lumen after widening the narrowed area of

10~ the vessel: 'Aléo, the stent may have an expansion mechanism of a
s'elf-expanda.b'l'e. type or a balloon expandable type.
_S.uitab.le materials. for the stent includes m-etals-ﬁsﬁch”as
' stainless steel, titan.ium, tantalUm, alminum, - tungsten and nitinol;
plastics such - as p.blyamides, polyethylene, .polypropYIe.ne and
15 :,'-hard'ly~-hy.drolyzabl'e.. polyether polyurethahe.- However, there is no
Alimit to t-he.'material for .the stent,. provided that the -mat.eriél ._i's_ E
- biocompatible and has been pfoved as a material .fbr t_ned_ica]: use.
. E-xa‘mples of the stents includes Palmaz-Schatz ('tra'déma'rk)'
| -stent’ of Joh"r{_l_-son_.&' Johnson, MULTI-LINK (trademark). stent of
..20' 'Advancéd . céfdidVésCﬁlar systems, Cordis (trédemafk) stent jof'
Cordis _Cdrpofati'o_n and'_M_ic.:rostent-GFX (trademark) of Medotronic
Arterial Vascular Engi'nere'fing, Ih-c.,_which can. be uséd with good
results. -
The stént of the present invention may be obtained by

25  applying a coating mixture containing the drug for prevention of



vascul ar restenosis to the stent. The drug-coated stent may be obtai ned by
(1) a method 1.0 conprising steps of mxing a drug for prevention of :
vascul ar restenosis with any one of various polynmers to prepare a. coating

m xture, and then spraying the resultant- mxture on a s}ggt. Rk, 2dd5PPI NY
the stent Into . the resultant m xture, or (2) :a nethod conprising steps
of providing a hydrophilic coating of a pglymer on 15 surface of. a scent
.and then spraying the drug. for prevention, of vascular restenosis on a
stent or -dipping the stent into the drug for prevention of ..vascul ar
restenosis. The drug for prevention -of. vascular restenosis is, used

after fornuhatiRiy r@s@mﬂsamh@o%ggenftqwerﬁr&htBStWe%%% enl@qvw'ef or

the like, to make it easy. to mx the drug wth any one t he vari ous

pol yners. fHe &dtfsiftioh¥N§ kHOWH frRGNRIAYeMiePRo a5 t‘(ﬁ’SEH Efét§ isS 1's

m xed. with polynmer, it 1is necessary to sufficiently re gran r|ty

(primery pafd delsesibédin SRAPAHEE Y @éféﬁ@bﬁ?xé%ﬂe%@ as%%.@ﬁatrﬁ%ﬁgdtqgms) to

provide the stent wth. snooth surfaces after coat ng as we

prevent 23567 86SA0hrid'9P3600. 41 96V Rhich WS heliddy iREoiiGaief ByoeTer

2006 22 The above coating m xture may Inc udes one nor e s such

as, for exarsléncdi | UABWeyERT ruﬁsﬁs cfda|th¢gsm habls! id% agsphsdaws the

i ke.  For exanpl e, one or nore rophi yners se

oL A Tl A T O o, DB,
_or m_ore_ _hyéifﬂgh%l?id‘n.of.a method for coating ‘a drug for prevention of
 vascular restenosis to the stent. .
The drug-coated stent may be obtained-by (1) a method
10 comprising steps of mixing a drug for prevention of vascular
' r_estenosis-'vyith any one of various polymers to. prepare a. coating
mixture, and then spraying the resultant-rniXture--on a stent or
dipping the sterit" rnto the resultant mixture;: or- (2) a method
comprising steps.of provrdmg a hydrophilic coating of .a polymer on
15 'SLuface of a slent and then spraying the drug for prevenhon of
. .. vascular restenosrs on a stent or dlpplng the stent rnto the “drug for .
) _ preventlon of vascular resten05|s The drug for preventlon of -
- vascular: restenosrs is. used after formulatlon to a surtable dosage .
- form such as a solutlon powder or the like, to make it easy to-mix
i'20-:.the<hug wnh any one ofthe vanous;uﬂymers :H_a_powdertype
drug for prevention of vascul_ar restenosis is mixed. with pol_yrne'r; it
is necessary to s'ufficient'ly"reduce .granula'rity (p_rir_nary particles
and_secondary pa'rtioles'such”as aggregates or Iump_s)' to provide
the stent with smooth surfaces after coating as well as to prevent

25 ~slots of the stent from being clogged with the drug.
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pol ymers. may be added to a bioconpati bl e hydrophilic coating agént to
nodi fy rel ease profile of the drug. For exanple, the release profile my
be nodified by incorporating a hydrophilic 10 polynmer selected fromthe

group consi sting of polyethylene oxide, polyvinyl yrr %don 2006
pol yet hyl ene gl ycol s, carboxynethyl cel |l ul ose, hydroxynet P18P%se and
conbi nation thereof. into an aliphatic | yester coating agent An
appropriate anmount of the hydrophilic <polymer added to. the hydrophobic

coating. agent or that of 15 hydrophobic pol yner added to the hydrophilic
coating agent is .determned according. to the release profile of the drug

for preventio(r)lpg)%ns absc\}ga Oar?ﬁigﬁe?ﬁ#rxgls‘t vrhgkv Iu@eg'v eT%‘?remorés no

limt to the p P 5ed! EIOReT 1

polyo 2??2%@3"@'6%0%86”%' o SpedipREAMERR1S e?ﬂv?'%h *'"Eg%aéi%?w&w%
??Lfﬁgf iéfqé,ériﬁl%}sﬁﬁflaﬁgﬂﬁ Aistot :%52?9{;5 “lt Aefe ?%ﬁstfb ’ "E;@Fa' e eBic aci o
ga[mpHy% Cﬁh%rbgﬁife%ﬁggzg%”rﬁoty@ﬁ%ﬁ%%%. SRS eﬁmwéi{@zﬁ%%
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pol yuret h%r}ﬁyrrrelr%(_)rnlwg?t %ga elc?c?egn?o an%}lggglmpalm?i% hydrophlllc coating

) agent to modify release profile of the drug. For example, the

-.r'elease profile may be modified by incorporating a hydrophilic
10 polym'er selected from the group consisting of polyethylene oxide,
. polyvinyl pyr_rolidone, polyethylene glycols, o.'a'rboxymethylc'ellulose;
. hydroxymethylcellulose and combination thei’.e'of_ into an aliphatic
polyester coating agent. An a'p'prop'riate amount of thé hydrophilic -
-polymer .added . to' the hydrophobic coating. _agent. or that of .
15 .-hy_drophobic polymer added to the hydro.phili-c coating agént is
| .determined. acéording_ to the release profile of the '_d.rug. for_
prev.en__t_ion'_of..-:vascul_'ar' restenosis in vitro or in vivo. -
There is no limit to the pol'ymers used in the present
- invention if they are biocompatible. Examples of the polymers'are-
  20_- -. ~'.'po.llya-m.id.es.i polyo_le_fine_s.-(incl_uding. polypropylene, pblyethyleh_e),
n'onabs_'or.ba.ble _pol_.yesters' (including polyethylene ftere'ph.thal'ate.-
~and the like) and biologically absc')rba'ble' éliphaﬁc polyesters (lactic
.ac-id, glycolic acid, lactide, | glycollide,._ | 'p-dibxane,
trimethylenecarbonates, e-caprolactam, homopolymers thereof and -

25 copolymers derived from a mixture of these materials).



copolynmers or polymer alloys of these materials. Anmong them the nost
~preferred material is a segnented pol yurethane polynmer film wth a high
flexibility and a high strength. It is preferred to use segnented
pol yur et hane polynmer filmnms including flexible polyether #9.. 0556 egnent s
and hard segments of aromatic and urea bond-rich ~porti HEceTRE 228% ¢
segnents and hard segnents formng. a ? rostructure based on phase
separation. Such segnmented pol yurethan %olyner films have sufficient.
strength and are excellent in antithronbogenicity. In other words, the
segnented 15 pol yurethane polyner filnms are bioconpatible and can be

E i s o i
SR g g A e Gt L T
it N il W il 1 A RN
Accor di ng ?'@Sttﬂ@eprrses%ﬁtPo‘yﬁ\?gﬁ?ﬁ‘%n, PP &Q&Iﬁ g‘?&)'lygiesﬁégsa}a%(glé’a% egseerer
2006 _24 nmkes it %fSi bl ' prevent idon of

vascuPar rILCONss; W%?tgﬁbl%t p{lﬁ\é:gpr%t{e&rwehgggqsfa\ég, P%@'?@L%‘Eﬂ a8M%el |
3 0ol oS NP BB S, YIRG BF (RS Rl B Whorh! RSSO
| | -most preferred material is a segmented pol_yure_thane polymer film
with a high flexibility and a high strength. It is preferred to use
- segmented polyurethane polymer films including flexible polyether
'10._. . soft-segments and hard segments of aromatic- and urea bond-rich -
| - portions, -the soft segments and ﬁard- segments forming a _
" microstructure based on phase separation. - Such segmented
polyurethane polymer films have sufficient strength and are -
: ~excellent in an.tith.ro'mbogenicity‘.. In other words, the segmented
15 _.-"pdlyure'tha'ne polymer films afe biocompatible._and can be expanded
L sufficiently without causing rupture.. |
| "._An amount of the drug for prevention of \'/a.scular. restenosis -
" to be coated on the stent_'vari_es_.with the administration' route, a
- patient's symptoms, age or weight. The .quent-ity COnsumed of the
| .20 drug_ fer prevention of vas_eular restenosis. ranges-from_ ab'eut 0.001.
. ..le% to about 70 wWiv%, more g'en_eral_ly, from about 0.001 wiv% to
: about 60 w/v% and, most gene}r'a.lly, from about 0.001 w/v% to
-.'ab_o_ut_ 45 wiv% with respect to the total amount of the COating'
mixture. |

25 ~ According to the present invention, the stent explained above



51t is to be noted that the coronary interventions with possibility of
post operati ve vascul ar restenosis; to which the drug. for prevention of
vascul ar restenosis of the present invention and inplantable intravascul ar
device coated. therewith are applied, .include, wthout bein lﬂo |t ed
thereto, Directional Coronary 10 Atherectony (DCA), Trars ‘?fﬁ?"ﬁ%\rl &traction
Catheter (TEC), rotating atherectony %ﬁéonary angi opl asty (Rotabl ator)
and Laser- Angioplasty,-in addition to af oresai d PTCA and stent
pl acement. BRI EF DESCRI PTION OF DRAWNGS Fig. | is a graph illustrating
rel ati onshi p between decreasing _15 index for vascul ar restenosis rate and

concentrations of, a, 1- protease i.nhipitor, G.2-mcrogl | i ; '
al-antich 4§ ﬁqs‘r?'gLeertﬂn?r%Y'g.e ‘f’s'rQ’.asd?’?lpwelal?%uﬁfgtrlgr\{%%ﬁleq%t?fonshi p
bet ween presence or non-presence, of yascul gr restenosi s ﬁ?gaﬁg'%‘%g%r ation

of a2- :20vAREHEl 6BRISTPTIR YeAuANPSl HBPhAtPALEY Ol Pt TERTYEREGE aRd non-
2 “Concentwall g5 th atfesiviu,Beekeft b HaprulrExieta g, TolEn o ence
Thi ciness. (IRARSIIRAEERA ISR ReN ) 2381 VT EA RPINEHh QIS BELTHIM do-t roat od
O OUp AT, 2 oMt Ol 2uler (A ST Beb 2 T e MTREoRY) Wik
possibility of postoperative vascular restenosis; fo_ which the drug.
for prevé_ntion of vascular restenosis of the present invention and
'implantable intravascular device coated thefewith are applied,
include, without being limited thereto, Directional Coronary
10 Atherectomy (DCA),  Transluminal Extracti_on..-Cath__eter(TEC),
- rotating 'athére'ctomy- coronary angioplésty'(Rotablatbr) and Ea_ser- .
: '.Angioplas-tyz,-'in addition to the aforesaid PTCA and stent. pl_a‘c'ement-.- -
- BRIEF DESCRIPTION OF DRAWINGS
~ Fig. 1-is a graph il.lustratihg relationship between '-decre\_asin'g
| 15 ¢ .index for-.":_.v.ascu'l_a_r-; restenosis rate ahd-.conc_entr_a-tiOns of aq-: -

protease ihhib_itor, -,d_z'-mac_roglobulin ahd.. aq-antichymotrypsin in

sé_r_um-;_ |
| 'Fi'g_.2'i__s a.igr"a_ph illustrating relationship betwe.e"n presénc_e or
_-noh-.pres_enge. of :vascdla.r res{enosis and .'conc_entration of az- -
20 _m:acr_o.gl'db-ﬁli.n in :ser.ﬁm for both diabetic patienf g__r_oup and non- -
._:di_abeti__c'_'_pa.tient gf_dup; | | |
Fig. 3 i:s a ‘graph .'.iIl_u.s;'t'ra'ting relatibnship_ | between - a
.'c'onCe_ntr'at'.ion of ‘N-chlorsuccinimide in fibrin and fnigrati'on
-. incidence of vasdular ;.).Iéin mUScIesﬁ .

25 " Fig. 4 is a graph illustrating Intima-Media Thickness (I/M



et hyl am ne, polyethylene imne wth nolecul ar weight of 600 to 5 10000,

t obranycin, ammoni a, |ysozynme chloride and pol ylysine on- deactivation of
a2-macrogl obulin. EXAMPLES The invention will be speci fically expl ai ned
below with reference to experinental tests. 10 In the -g¥apleSigedhe test
of significant difference on -results for respective experinental tests
was carried out by Pearson text wth -3 SAS (trademark) system Ver. 6.12,
made’ by SAS Institute Japan, unless o ﬁ%rmﬁse specified. Synbols in
experinmental tests respectively denote the follow ngs, unless otherw se
stated.. al PI: 15 :al-protease inhibitor; a2M a2-macrogl obulin, al ACT:

it ot S ot o T i e ot PR BT P
e Sl O T o
oot it o, T et el B stefin et
ggégang(ra?_glzegggﬁrgém?_h:%?([)%jtéi{f‘?'éﬂgﬂm'b% ‘ﬂft dgeh?%&angei'gpgngEi%%_t 9 7

cororfary_ 1&Q%Q-yt‘élp§%fz§'é@§}‘r @qﬁm%méx g%é%ﬁ%aﬁf}éﬁ?@%ﬁé‘f%iﬂ%ﬁ“w&ﬂ are

de
deactivation of as-macroglobulin.

EXAMPLES
The in've.ntion will be specifically explained below with
reference to experimental tests.
10 In the ‘examples, The test of significant .differehc.e on -results.
for r'esp'ecﬁvé experimental tests was carried out by P'earson text
: :with'a.SAS (trademark) system Ver. 6.12, m‘ade'by-SA_S Institute -
~Japan, unless otherwise specified. Syhbols in expérirﬁ'ental .t'eéfs
B re.Spect-iveI))'denote the folioWings, unless otherwise stated. a_1|?|: .
15 ':d1"fp_r_ote-asé + inhibitor;. a2M: as-macroglobulin, alACT: - aq-

o antic'hymot_'r'yps_in, p: rate of rejection, R: correlation coefficient, M:

P L
D R
o .

mol -cqncentr'a-ti'_c)n (mollL), 'mM:' millimol concentration (mmol/L), :
- mg:. _m-il.ligréfm;:._-WIv%i' weight/-\?OIQmé :pe.rcéntage,. ISR: In-stent
“re"sterjbs'_is._"_ - | | | |
20 “The foi:IOWiﬁ_'gs_ alll_re'e-xpli_catiye of'exp'erimen't_al results on case
| _p'a_ti'e-nt'__s -réCeived _:'sten'ting., which reveals that a-{-proteasé inhibitor
l_and (12-.ma.c'roglot.)ulin are lSﬁ rel.a'te_d. __fa'ciérs-_as m_enti_on'éd below.
. _ [E_XPERIME'NT 1] Influences of concentrations of a1iprbtease _
- inhibitor and a2-macroglobulin in éerum on reduction of vascular

25 lumen diame'te.r



el
ey N

novo | esion and have received stent placenents. In order to prevent the
patients fromacute and subacute 5 thronbotic occlusion, pretreatnents
were perfornmed by administering aspirin (81 ng or 162 ng) and ticl opidine.
(200 nmg) or cilostazole (200 ng) for 7 days prior to tgq)%ggﬁgggmsThere S
no limt to the length of lesion and the selection of a stént was left to
the discretion of. the operator. Stentig was succeeded in 91 cases .10 and
110 | esions. Anpong them the 107 | esion re subjected to- followup
coronary -angi ography after 6 .nonths. These 107 lesions were tested for
verifications of relationship between concentrations of al -protease..

i nhi bitor, a2- lobylin, in blood and . i | At e of essel .
The i nner o amataf SBRGRCOLEsREUBENLE Wate AR flivdedrfaterie,

stent placenent. and after .6 .nonths with car di ovascul ar al ysi
sof tware, aBLALY N8BS OVESAHHANG oSSR A" iychntreéﬁfﬁé’g@) swﬁg’ea@v%? of
vascul ar restenosis was, determ nedirfm acg%e r%airt] and late | oss. Blood
serums werlOXQEaIRANT hAVEH WS BIS RALMEM Bati ents after 24 hours

of the therapy and subjected to th nephel onefri ¢ anal ysi s, t term ne
~concentrati ons.!Noforgerptat 9&%&‘?"E i &}ﬁ b‘?gaﬁngﬁd}rgf-' nﬂﬁ?t%l%%ﬂl ?H.gggf%%]g with
that of al- antichynotrypsin as the control terial. The Paaa‘surerrents wer e

carri%d odhrpmmi%rde‘?q:?'%ﬂﬁer_ W%_@‘?ﬂ@"% ur SRR kPEITOLRGd 25b5y Dade
D e P b A5 R3S i i TRRRB 2 P
cilostazole (200 mg) for 7 days prior to the therapy. There is no |
limit to the Iengfh of lesion and the selection of a stent was left to
the discretion 6f.the operator. Stenting was succeeded in 91 cases
-10. -and 110 lesions. Among them, the 107 lesions were subjected to
follow-up COrOnary éngiogr’éphy after 6 months. These 107 lesions
“were tested for verifications of relationship between concentrations
.of aq-protease inhibitor, as-macroglobulin in blood :and -inner
diameter of the vessel.  The'inner diameter. of the._blobd. vessel was. .
15 measured -befdre-'a'n'd after 'stent placement and after 6 months with
a cardiovasculér.anallysis 'soffWa‘ré-, QCA-CMS of CMS,; and loss.
" index which repré'sé.nt's.-. the level of vascular -restenosis was
" determined from acute gain and late loss.. | | |
_ Blood 'éerurhs’ -weré __collected from the respective case
20 p'aii-'e.nt.s after 24 hours- of the therapy a’nd".'subje'ct'e.d 't‘? the
.. 'nephelometric'analysié to detérmi'n.e concentrétions_ of.a1-protea$é_ -
inhibitor and a2-mac_r09lébﬁlih'_ | albng with that of a1; _
antichymotrypsin as the contro! material. The measurements were
carried out in an orderly manner by using measurement kits made

25 by Dade Behring Marburg for aq-protease inhibitor and ap-



al-antichynotrypsin. Results are shown in Fig. 1. In Fig. 1, (A denotes
the relationship between the concentrations of al-protease inhibitor in 5
serum and | oss index, (B) denotes the relationship between the
concentrations of a2-macroglobulin in serumand |oss indgXea..4ad: 2dof)

. denotes the rel ati onship between the concentrations of al:

anti chynotrypsin in serumand | oss | nde>§ In each diagram a vertical

axis. indicates the |loss index, while a “forizontal axis 10 indicates the
concentration of respective factors in serum As shown in Fig. 1, the mean
val ues of concentrations of al'- protease inhibitor, a2-nacroglobulin and

al-antichynotrypsin j.n seyumwere fallep.in th orngl range, As can be
seen from m?ecmﬂi%ﬁvl'g ?Qﬁ{)\ﬁﬁe?ﬁuﬁ?@.enﬁ E’ctﬁemsa&%gbﬁggf)ﬁc\%égc‘b??%?a{i fon
bet ween the 15 hoas ir}dex and. al-protease .inhibitor or a2-macroglobulin,
but there FHaRMHE ¥BIFLYBEI™n bet ween al -antichynotrypsin and the |oss

index. |In other words, it %/ﬁs confi Lned {)hat there is~statistical
correlation bebRRE&HSIa08 3AMBe 1N nki%i tbr JP nga(i,roé*)o atesdhe sr
Further, Fiqg..2 shaows, the. rel,ationshi p between,the 2 ncentr.ati.on of
a2- macr ogl %ﬁﬁ‘lt'i ﬁqusté?EWSHdhf%F%O'bcb‘?&rﬁ 'E%Ofs%bﬁré’tqﬁﬁggt 'ﬁ‘i"éb@é if
patients into a diabetic group and nondi abeti c %rou%g In that figure, a
bl ackSci r c$@rHBnaNEs lofig HexelBd gﬁ”loéﬁ,s ¢ | eelatignshipc betyveegedBes no

presence. clobsShyeal e HERSHHAGRAIEBINES P p T RO G T e

- qgan'_tit.at_i.(v(f) 7d£r?8teensbetrhe20roe?ati20§lship between the concentrations of aq-
antic'hymotryps.in in. serum and loss index. In each diagram, a
Verticél- axis  indicates - the loss index, While a horizontal axis

10  ..indicates the concentration of respective factors in .serum.

| As shown in Fig. 1, the mean values of concentrations of a{-
protease inhibitor, -a.g---macroglobulih and -d-1—a-nt-i-chymotrypsin “in -
- serum were -fa'llen in the norméi range. As .can be seen from the - -
results _s-hoWn'in Fig.. -1, there was pqsitiv'e corr._él'ation. between the

15 loss index and.a1—prote-a-$e.inhibitor or .az-macroglobulin, but there

was no correlation bétw_een _a1~anti¢hymotrypsin and the loss index.

g T . .
R
e .. . . B

- In 6fh-¢f- wo’rd-s.._..i.t' was -_CO'T_'.firm'ed"-th'at there is stat'is_t'ical correlation - :
between aq-protease inhi_bifor-b_r' azl-ma'cr_oglc')bulin.and ISR.

-Furfhef; Fig. 2 shows the relationship  between the

| 20 cdncentration' of .dz-h.wacroglobulin in 'sefum--ah'd IS_'_R,"'obtéined. by -

separating the éa_s_e patién‘té'_ into a giiab_é_t’icf.'-_'g'rOUp. and a

nondiabetié group. In that fig'uré, a'black-: 'ci_rclé 'd_enotes the

presence of ISR, while a white circle denotes no presence of ISR.

The’pre_sence 6r absence of ISR wés determined by' measurement

25 of the inner diameter of th_e_blood vessel with a quantitative



coronary angi ography, and nore than 50 % di aneter stenosis was judged to
be ISR As shown in Fig. 2, the concentrations of a2-macrogtobulin in
serum for the diabetic group are higher than that of the nondiabetic .5
group. The data for the nondi abetic group have no corretgt A
concentration of a2-macroglobulin in serumand ISR In ras?O heremnth
the data for the diabetic group have a bear correlatlon betmeen
concentration of a2-macroglobulin in seé m and | SR since the increase in
concentration of a2-macroglobulin in 10 serum have a high tendency to

I ncrease the occurrence of ISR For exanple in the case patients of the

 nor ea: , _
nor mal | UpAFORRI EnBod A koS BNTRAGA A 94 %, St PLHIERSIT ALl | o

the concentrat,ion of macr ogl obul i n | ower than 0..35x1.0-5 M provides
15: a 0% d'é‘éQPPetr?chot&%SR Thus, in the case patients of the diabetic

d
ﬁ%%ug cl)h;}Nngreve %E'aﬁga‘%tﬁ 2 Q??SCﬁOn@éﬁ“?ﬁ“’?‘%c?ﬁr‘frm Thgetagdelin i Serum
.ot her wor t h h
agent acc&sedl-'ﬁlgft’g?gﬁe v g‘n{grgh?teﬂ’teft ﬁ Zi‘ﬁi'bﬁ%%ngg@gc?‘mgr%%mt2?

di abetic patients. Accordin be seen t he preveCﬁ{l on of

vascdl ar H@Y¥Penodine %%égéxﬁ&tﬁ‘%?q%ﬁ? bgt(?‘n% ﬁTVBr B &LL R HIY t or
A r e R o dsarFation 0f 98- RECHEYI SRR3R Y YR the

vascular
contrast therewith, the data for the diabetic grbup have a clear

correlation between concentration of ap-macroglobulin in- serum
.and- ISR since the increase in concentration of ag-macroglobulin in -
10. .‘; serum have a high tendency to increase the occurrence of ISR. -
' For_é*'a’mple, in the case patients of the diabetic -group, the
co_ncentra-tion of'.az-macroglobulin higher.'than the normal upper-
~limit of 0.35x10-9 M'-.cau'-Ses a'7.5 % .occurrence of ISR, .while the -
conCent‘_r..a.t-i-On'of-'aQ-m'aCrogIobulin lower than O...3SX1.0'5-M' provides:- - '
156 a 0% oCCuf'rénce.of--lSR. Thus, in the case p'a‘ti'en_te of the diabétic
- group, it was .r.evea_l.e'di'that_ the concent’ration_.of dzrmacr.d.glbbulin_.
'-__:inf'seru_m-ha-s-. a'r_c'o.n.s'i-derabl-y strong correlation with-the occurrence
 of ISR. | | |
In other words,. it can be said that'the-vascular restenosis
20' -preventmg agent accordmg to the present mventlon is a hughly
-effectlve drug for d|abet|c patlents | |
Accordingly, it will be seen that the preventlon of vascular
.'rest_en_osw can be expected b.y inhibiting aq-protease |nh|b|tor ‘and
. uz-macr,ogtobulin'. | |

-25_ Although serum factors associated with the vascular



29 restenosis have been studied by investigators in the world, at the
present nonent there is no report on the serumfactor that can be reveal ed
to have such a correlation therewith. The next is an explanation on test
results showng 5 pharmacol ogic effects of the conmpound; fddembbE2§BERI VENT
2] Influences of N-chlorsuccinimde in fibrin on the mgration frequencies
of vascul ar snooth muscl es The vascul ar oth nmuscles were collected from
human vital arteries and established HNBI8EG6E7 was used as cell lines. 10
The vascul ar snmoot h nuscles were incubated in 6-well plates to produce
confluent cultures. The resultant SUpernatant fluids were washed three

time with war gﬁ%@é%dig\agtte%gﬁf%ﬁefdléﬁl H%\a% %@tor@nﬁl\ fiﬁfat\lvbrﬁﬂdﬁtj thi th 3

ng/ mL of fﬁeosrt cul ture sol ution including
10 W v% hupan_ser p pgeti vel
added. (\)NI t A e\eer&%ﬁborrggi\gqﬁle&e Po a J%@tgﬁ{\?t‘teag?ahgﬁ ggﬁg%ﬁr,\\ﬁitt Fgﬁ Be of y

hl d lled . : b
;dd?'zlsg(r:lcctm‘fn%"ﬁ grﬁ)ﬁl?‘a]\’% %Qu?t J%laqlqwlgﬁgﬁ%eﬁg\gyan?g Wg(rae el ncubat eé at
37 Cfor 24 h?ﬂésbeﬁgg&égecg ih e%i:;\ﬂ?%nét%n SEROt {es20r8¥aR5E SRbWing

mgrated.into h™a phase contrast mcroscope For
Resul S5 arharBaneIp0i irerts etie caMRFur Uiy cs the frequenci es of
?e%gatelsotnhgf Cgm%ﬁﬁlﬁﬁﬂgggﬂnnugﬁcggsUCCI mc&?!&rsd@c hEmidé APSEbARA
o on the mi'gration_frequencies of vascular smooth muscles
c . The vascular .smooth muscles were collected from  human
- vital art'eries and established HNB18EGE7 was used as cell lines.
10 - The va-scular smooth muscles were incubated in 6-well plates -to
produce confluent cultures The resultant supernatant fluids were -
-washed three- tlme with ‘'warmed phosphate buffer solutlon (PBS)-.'.‘ :
.. and softly added with 3 mg/mL of fi_brinogen-.-'a'ndj-.-'O_.8"mL. _of."__
Waymouth culture solution including 10 w/v% human serum. Then -
118 -the -'.s'u-perhat_ant". fluids were respectively ~added with = N-
| chlorsuccmlmrde to adjust -.the' final concentratlon _'o'f. N-. .
> IR chlorsuccmlmlde to O. 08 mM, 0.8 mM, 8 mM and 80mM and gelled
o | 'by -addition of thrombm The resultant gelled supernatants were
'.'|ncubated at 37 °C for 24 hours, and the numbers of the smoeth.' '
20 ”muscle cells mrgrated mto the gel was counted wrth a- phase'-""
| | contrast mucro_scope “For each concentratlon the experlments.
.were carried.out tc -make n = 3. Results are shown in Flg 3 The
'ordmate denotes the frequencues of migration of vascular smooth'

‘muscles into the gel, while the abscissa denotes the concentration -

25 of N-chlorsuccinimide..



7 Decenber 2006 30 As illustrated in Fig. 3, the frequency of m gration of
the vascular snmooth nuscl es decreases apparently with. increasing
concentration of N-chlorsuccinimde, and the nunber of migrating vascular
snoot h nmuscl es vani shed conpletely at 80 nM The 5 result r ov hat
N-chl orsuccininide that is an inhibitor of al- protease f%ﬁ? ??ggx%as a
beneficial effect on the prevention of %?scular restenosis. Although

N- chl or succi ni m de was used in the abovg experinment, since the active
centers of al-protease inhibitor are . 10 protected by oxides, it is
possi bl e to use any other conpound having chlorine atom and an oxi di zi ng-

NblE'xpfyftfhmkﬁflﬂlid%aﬁ%dig'zﬁf& e %{ﬁeiq@%h%?iQﬁ?ﬁ@i@ﬁé‘%&?@?ﬁél = O
\IRI-/eChl orsug&?ﬁ‘i’ﬁ‘rﬁatrfrg %rogh_%ebmﬁ P f %(?N{Eﬁl\rg@%ll%Eéég%ﬁﬁgfvﬁqurjﬂcrr%a A9 7her e
s 2 roefetiileint byt witr Bl N
?H glrJi ﬁl . ﬁ\éﬁ??'é'ﬁroﬁ?%%m F‘BHSC &b h¥?8f§.h?ﬂt §° e??lghtétcggrgoh%& i acﬁartery
abr ading e S o bt Shltar LR n B ReE e L AR R 2 f B "
~ protease inhibitor has a beneficial effect on the prevention of
vascular restenosis.
Although .N-chlorsuccinim'ide was wused in the above
:-experimen.t, since the éctive centers of aq-protease inhibito_r-ar_e
. 10. '-protectéd by _oxidés,- it- is possible to use any other compound -

- having chlorine 'aiom and an oxidizing ability and including a partial -

- structure r'epresénted-by-the formula:

Cl—N

-E-xplla'nét'i__on" Wil.lj. bé made on experimental. results prpvihg_-
~ ‘medicinal v'al_Ue.s of__'t't;ué chpound(l); | |
15 | -.l[EXPERl'MENT 31 lnf.l_.ue'nces. of N-chlorsucci_riimi.'de o.'r_\

.heointimal f'ormat'ipr_i in va___sc.:uliar._ injury model |
_Ther_e.'_were_' used a group of animals consisted .of 5 _(fivé) :
= .N2WI male rabb_its' a'géd.' 2 months. . Vascular i’njury'.mod.els_ were
| "pr_eparéd"by intrdd‘ucing a Fqgafty cath'.eter,. Model 'e'—060'-’.2F," made
 20 by Baxter corporat-io'n' (that is ._én. ar-{erial e.'mbolecto'm_y ballobn:

'catheter) into the right common iliac aftery fhrough th.'e right

femoral_ artery under pentobarbital anesthesia, and then abrading

-the right common iliac artefy 3 times under conditions of the .



7 Decenber 2006 31 balloon being inflated (balloon pressure: 0.5 - 1.0
atm. After injuring the vascul ar endothelium hydrophilic balloons nade
by Boston Scientific Corporation, of an N-chlorsuccinimde-treated group
prepared by inmrersing the balloons in 80 MM N 5 chl or suggRLALSSeeeaNd of a
control group prepared by inmmersing the balloons in PBS, were respectively
inflated in the right conmon iliac artgries to |ocally. adm nister the drug
to each injured area. After 4 weeks fromthe treatnent, the arteries were
surgically renoved, fixed wiith 10w v% neutral buffered formalin fixative
and .10 then . sectioned to prepare arterial ring tissue sections. After

“preparing by 1aséh CbiMg! irflaictebldiFsote prepd@e:bY EVG (B astrhy. Vawftef eson) |

staining, the sanples were subjected to neasurenents of - intiml area (1)
and nedi alinpigdg (Met QadeliRiMditidthRiilumhat h pdfdpMlicaballdeneairie oby

inti.mal thickenrng. Results are shown in. Fig. 4., in. 15 which the.
ordi nate .glteRt escidetiflegeerpdrdtivn Medf tah cierhiersuddinMnidettirehte@nd the
absci ssa denotes the treated group. nanes. As illustrated in Fig.4, in the

group trefqtr@,@.p_ WidrBp alle dChb 9T Sinemicis g e. tHehe b2grRidid Mah hgoer piIMsiR-i s
considerably “inhibited. It is proved that the conpound is effective
agai it t iy ofuccirffdbaanest %neéhsrm%w@tregarwlﬁy b nBESINg the

experinmental results proving: nedicinal val ues of the conpound (I'11-1).

[ EXPERI.VENB Ho i fipC B 8f %F@y}@%ﬂél@t,ivemmhﬁ@tee,in Rpley §idd ehiides with -
nol ecul ar wei ghts of 600 and 10000, '

iliac arteries to locally administer the drug to each injured area.

; _ After 4 weeks from the treatment, the arteries were surgically

" removed, fixed-'with_-.10wlv% neutral bufféred formalin fixative- and -~ - -
10 .then.sé_cti'o-n.ed' to prepare arterial ring tissue sections. After -
: preparing'é[ésti'C'-fiber st-.ained tissue samples by: EVG (Elastic Van
. Gieson)__s_téining, the samples were subjected to measurements of .. -
intimal area (1) and medial area (M) to determine their r_a't'io_ (/M) as
the _deg_fee'of-intimal thick_-ening; R'.e_s'ults aré shown.in_ Fig. 4, in
15. - which t.h'e,'brdinate_,.de'nptes: the degree of intim'é_l thické_nin.g-.'_(lle

-ratio)',-and the abscissa denotes the tréétéd group. names.

) S 'AS'.iI_Ius.t_rated' in. Fig.4, in the group 'treated_ with. N-

B é:h'lor'succinimidé, the _neOiniim'aI_ hyperplasia |s -considerably

| :_.inhi'bited_.'_. It'is .prb\'/ed thét the..compou'nd.is effective agaihst th.e
20 véscuillér.résténo's'is. ' | |

_ '-'_Explana.tio'n_will- be made bn éxp.erime.ntal-' results proving

* medicinal values of the compound (ill-1). o

| [EXPERI_MENT 4] Effects of methylamine, ethylamine,

"po.lye'_thyle.neiminés wi_th “molecular wei.ght_s. of 600 and 10000,

- 25 tobramy'cin, ammonia, lysozyme chloride and polylysine on
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25 tobranycin, ammonia, |ysozyne chloride and polylysine on 7 Decenber 2006
32 deactivation of a2-macroglobulin Uilizing the facts that trypsin is

i nhibited by a2- macroglobulin and that trypsin causes yellow coloring of a
coloring matrix S2222 resulting from deconposition theregl.. WeF bdogcati on
was .5 carried out for effects of nethylamne, ethylam ne,

pol yet hyl enei m nes with nol ecul ar wei ghgp of 600 and 10000, tobranycin,.
anmoni a, |ysozynme chloride and pol yl ysine on deactivation of

a2-macrogl obulin. A concrete nethod will be given below 10 Firstly.,.
each of nethyl am ne, ethylam ne, polyethyleneimnes wth nolecular weights
of 600 ancﬂé@@ﬁoatib@boam?cmcmgmbuﬁn "l ysozyne chl ori de-and pol yl ysi ne
was diluted to 0:0.001 wv% 0.001 wv% '0.0.1 wWv% 0.1 wv%and 1 wv%
to prepare a septifizimg thé utgttsol thabnstrypsisanis e iahihitédnsby50apk of
each sanmple 15 solution was added with 50 pL of 2.5x10-4w v%

az- macr ogl el glosin | Ahd thet t5ygknub%%s@ts yendw eErefiagUeea Ebedtinghe
sanple solution was added with ©5.0 pL of a5 wv /o trypsin EDTA

sol ution, mhefik $9925 fEdMtRTY fior QPEReé AIPRAYiBW the@tst, VerTicalded wash 10
pL of the coloring matrix S2222. After leaving the resultant sanple 20

sol utg on f‘%"g(?)é)%T 2(?&?5 Ao OORBrELBEr algfr e, rﬁé@,ﬁgﬁﬂhg’ sol gihypamines.

added with. 10 wv% acetic acid solution to stop. reactions, and

;][‘620;“21_ | lglgitﬁglée.@mh"e@%itho‘cm%'i’ééﬁI%Iri Aeidiits i GNteodi W vovBO, engt h
tobramycin,” ammonia, lysozyme chloride and polylysine on
deactivation of ag-macroglobulin. A concrete method will be given
below.
10 . : F-ifstl-y.,,-éach of methylamine, ethylamine, polyethyleneimines
©-with molecular weights of 600 and 10000, tobramycin, ammonia,
lysozyme c_h'loride-and polylysine was diluted to 0:0001 w/v%,
| 0;.00-1w/v-%, 0.01 w/iv%, 0.1 wiv% and 1 w/iv% to prepare -a-éerie’zs of -
_ .'d-ilut'ed solutions .as sample solutions. 50 yL of each sample
15 solution was added with 50 pL of 2.5x10-4w/v% ag-macroglobulin -

and left for .5..._.min.'ut-e.s at room te'mperétUre. Then, the sample

' > : sblUtion was a.d.ded-;w'it_h--5.0 plLofa b w/V% _trypsih'EDTA..solution, :

o léft for 5 minutes at room _temperature, and then add_ed with 10 pL

-of- the coloring métrii S_-2-222.- After Ieaving. the. resultan{ samp_l.e

'-"_-_2'0 -' :".s'ol'ut_io.r']'fo'r 20 mi_hu-téls' at room __te'mp'era_t_'ure, the sample solutior_l'
~‘was added with 50 uL of 10 wive acetic acid solution to stop
r.e-act'ions, and then sﬁbjecfed to _r.nea_sur:é'ment_df absorption of light

with a wave length of 405 nm, using 50 mM

' tris(hydroxymethyl)ami.nometha'ne_ bUffe_r_ éOIution of pH 8.0 as the

25 | blank. The dilution of all the samples and agents was carried out



tris(hydroxynet hyl ) am nonet hane buffer solution of pH 8.0 as the 25 bl ank.
The dilution of all the sanples and agents was carried out 7 Decenber 2006
33 by a 50 mM tri s(hydroxynet hyl ) am nonet hane buffer solution of pH 8.0.
Results are shown in Fig. 5, in which the ordinate denotgs,..N6er 2006
deactivation rate of a2-macroglobulin, and the abscissa denotes the
concentrations of respective conpounds. g;As shown in Fig. 5, in each
conmpound, increasing concentration ther3 of deactivates a2-nmacrogl obulin.
Pol yl ysine and. |ysozyne chloride . provide 100% deactivation rate of a2-
macroglobulin. at the concentration of 0.1 wv% while nethylam ne

Eéﬁﬁiﬁﬁ?fa; XF 6P Owe‘: &éﬁ%ti&etﬁaim ifrERtand; fater Aol

00 60% . buli
it the corbbnt RRSWH GHoosASRAA Fainge Beun o dnsCofindindd SATfEFHg b
group, it i consi fighi ?ggt«%g@f AR QAR | And %hee%ecvggsddexow@

e -‘am no group and active centers

of a2-macrogl obulin, . The vascul restenosi s, . preventing agent according
to. the dh@s%ﬂf‘cﬁﬁtf&tﬁ”%‘?\ of 1&Sh 'Y%ﬁ%{ﬂ?aﬂr‘é’ i ntravascul ar devi ce
. coated. therewth deactivate rot.ease inhibitor an a2- nac %obul in,
W ch are f 88 orSh®Wng ! oFskq -y Bel dfed &35 er‘?é’r‘ﬁ??ﬂﬁ of . \/”%883 920

et oS! Sl e hodrkoBE: S b HRIORIIET, PRESSHR o
The above reétF)psoosz'ysmgrec\h(igtrtdqeg a SR inBtﬂ%jedeactrvatlon rate of ao-
macrog_lobulin_ at the concentration of 0.1 w/v%, while meth'ylamine
-pr_ovides about 100% .deactivation rate of dz-macroglobmin-at the.
10. -='..c-oncentrati0'n of 1 wiv%. Further, polymethyiene 'i_r_nine with
‘ _m'olecul_ar--.we-ights of 10000 provides about 60% d-ea_c.t'ivat'i_on rate
- of az-rnac_regl-o;b-dlin at the concentration ef 0.1 w/v%. Since each
-compound _has -the .amino 'g'roup,- it is consideredr that ao--
mac'roglobul.in'-is- deactiVated by the formation -of-cov.alent--b'on-ds .

15 - between the amlno group and actlve centers of a2- macroglobulln

The vascular restenoms preventlng agent accordlng to. the

¢ e
i/

: present mventlon and the lmplantable mtravascular devrce coated-_
_ therewrth deactlvate -Q4- protease lnhlbltor and O macroglobulm .
- which are factors belng closely related to generatron of vascular
20 - '.-'restenosrs thus makmg it possible to effecttvely prevent and treat o
_'t-he r_esten:osus of. the_.b_lood vessel expanded by c_o_ro_nary artery
inter\_/ention. The above restenosis.preventi'n.g agents p'rovide
‘sufficient effects even at low concentrations, have v.er'y little side
eftects, and in partie__ular work on diabe’tic patients 'effecti_vely. in

25 addition, in case that the above restenosis prevent_ing' agents is



sufficient effects even at | ow concentrations, have very little side
effects, and in particular work on diabetic patients effectively. In 25
addition, in case that the above restenosis preventing agents is 7 Decenber
2006 34 locally applied to the affected area with an '”Pﬁ%ﬁﬁ%ghﬁo?

i ntravascul ar device, in particular, a stents coated with

effects of the agent increase greatly agq%a risk of side effects is-
considerably |l owered. 5 7 Decenber 2006 5 CLAAIM5 1. A drug for
preventing vascul ar restenosis, containing as an active constituent, a
conpound that inactivates al- protease 5 inhibitor. 2. The drug for

preventi nﬁpf?ﬁ &gl %r resoz OSI cc ff%lcqut Oar(él ai ngr V\Qﬁr eilnqil)fé}ﬂa%(pgpound

t hat i nac 'S a conpoun a salt thereof

e ol i e S

the effects of the agent increase greatly and a risk of side effects

t he

is considerably lowered.



hydrogen or aryl sul fonyl which. may be being substituted, Rl and R2 taken
together, can forma group represented by the general formula:. OO \ | \
I\ O(11- 1) (11-2} (11-3) or -COR3-CO (11-4) 7 Decenber 2006 36 :
wherein R3 is a divalent group of a linear or branched C? g@ Q% grocarbon
whi ch may have one or nore unsaturated bonds, or a diva De? ondi ng group.
5 3. The drug for preventing. vascul ar éﬁitenOSIS according to claim 2,
wherein the hal ogen atomis a chlorine m 4. The drug for preventing
vascul ar restenosis according to claim 1, wherein the conpound that

i nactivates al-protease inhibitor is N-chlorsuccinimde 10 5. An

i npl antabl e i ntravascul ar device Coakﬁgkﬁﬁéh a drug for preventing
vascul ar restenosis defined in clai The i nplantabl e intravascul ar
device according to.claim5, wherein said device. is a stent. 7. A drug
for preventing vascular restenosis, containing as 15 an active

constituent

preventing? vas‘%uaé‘r'gr dt Eﬂh{?é’leé‘q?{&:)y%%ﬁglq%zres €A 8815 bohtaining A€ 8hU9 T T
active constituent, a compound that inactivates aq-protease
5 inhibitor:
| 2. The drug for preventing vascular restenosis. according to
‘claim 1, Wher.ein the compound that inactivates aq-protease-
) - inhibito'r is a compound, o.r a salt the'reof, represented'by the

general formula:

_X**"N\\\' (1)
. R=
10 .
wherein X is halogen, Rq is hydrogen or an alkaline metal, Ry is
| hydrogen or arylsulfonYI which may be being substituted, R1 and -
‘Ro taken to.g'ether,.can form a group represented by the general

. for_mUla: .

a2 @3

or —CO0—R3—C0O— (I-4)



‘claim7, .wherein the conpound that inactivates a2-macroglobulinis a
conpound or a salt thereof, said conpound being represented by 20 the
general formula: 7 Decenber 2006 37 R4 HN(11-1 ) R5 or (NHA)"(Y Y

O f- 2) wherein R4 is hydrogen or am no, R5 is hydrogen,;fackimbar Rbky! that
may be being substituted or carbanoyl that may be being 7 substituted, p
is an integer ranging froml to 3, Y is s acid radical, R4 and R5 taken
together, nmay forma group represented by the 5. general f ormul a:
-(CH2)m (N) wherein mis an integer ranging froml to 6, .in that case the
a2 macrogl obulin-inactivating conmpound nmay be being pol ynerized by

ri ng-openi ng pol ynerization as represented by. the general formula

(CH2C. 2ZNH) n- (V) .10 wherein. n. is an integer ranging from10 to 2500. 9.

The drug fWhepéﬂvemgl g v aticulant rasigasi a fne@rdbntbignclsédi 08~ Blerein
t he conpound t'hat inactivates a2-macroglob.ulin is at |east one conpound

sel ect ed fﬁ?d?é@@rtﬂfrp%l%%nﬁié}'H?aﬂ/é)fon@rBTDRﬂo%e OR5AYL AHYERE boRidyy | grmane,

salt's thereof, urea, tobramycin 15 . polylysines and |ysozyne chloride.
divalent bonding group.

5 | 3. The drug for preventing vascular restenosis aocording to
claim 2, wherein the halogen atom is a chlorine atom. -
4. The drug for preventing vascular restenosis according to
‘) claim 1, wherein the compound that inactivates aq-protease
inhibitor is N-chlorsuccinimide
10 5.- An -implan_table intravascular device coated with a drug for
_pr-eventing'v'ascular'restenosis defined .in claim 1.
_6. The implantable intravascular device according to.claim-5,-
-~ wherein said device'is a stent.
7. A drug for'p.reventing vascular restenosis, containing as .
g 15 an active - c_onstit_uen_t, a compound that inactivates ap-
mecroglobmin | |
‘g£> o } 8. The drug for preveruu1g vascular restenosis according to
- _.-clalm 7 wherein the compound that mactlvates ag- macroglobulln |s
- a compound or a salt thereof sald compound bemg represented by

20 the general formula:



A~

10. The drug for preventing vascul ar restenosis according to 7 Decenber
2006 38 claim8, wherein the conpound that inactivates a2-macroglobulin is
pol yet hyl ene i m ne having a nol ecul ar wei ght ranging from500 to 100000,
measured by gel filtration technique. 11. The drug for prgxeRbéIgoyascul ar
restenosis according to 5 claim8, wherein the conpound that inactivates

a2-macrogl obulin is amoni um sul f at.e. . The drug for preventing vascul ar
restenosis according to claim7, furth conprising a conmpound that
i nactivates al- .:protease inhibitor in conbination with said conmpound. 10

13. An inplantable intravascul ar device coated with a drug. for preventing
vascul ar restenosis defRped in claim7 or 12. 14. The inplantable
i ntravascul ar devi c/e}(;lccordi ng to claim 13, wherein said device is a

N (m-1)
\R5

stent. H

or  (NH«) (Y)Y (W-2)
.' wherein R4 is hydrogen or amino, Rg is hydrogen, C1-Cs alky! that
rﬁay be  being substituted or carbamoyl that may be being
) substituted, p is an ihteger ranging from 1 to 3, Y is an acid radical,
R4 and Rg taken together, may form a group repr'esen-téd by the

5 .. general formula:

~((:3Hz)m (H) -_
lw.h:é_reir'} .'_m is a'n'inté_g.er ranging'f’ro.m. 1 to 6, .in that'case'the_az-.
:"ni_acféglo.bul'in-.inactli-vat;ing compound fnay be being-polyme‘rized by_
o fing-’_openihg-;')-oly'm-e.riza'.tioh as rep_résehfed.by__ the gene'r..al.formul_a
o - ('_GHZC_HZ’N':'H,).,'—— (M |
10 ) __"wher.'e.in_n_ is an inté_géf ranging from 10 to 2500. | |
| __ 97 'Thé"d_rug.j- for preventing vascular 'r.estenb_sis according to
. ,_._cl_éir_fl_8,._wﬁerein thé'cor'np_o.'uhd that i.nacti.vates a'2-_ma_c':roglob_u|iri"i_é'
at Ie_'a.st. one corﬁpbund 'selécted’_ frdm the group 'c_:onsis_tin'g of
: .émmonia,' methylami'ne, ethy.l_amine, Salts thereof, urea, tobrarﬁycin,
15 po_l}ly#ines _and Iysdzyme_chloride. | | |

10. The drug for preventing vascular restenosis according to



10
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claim 8, wherein the compound that inactivates ag-macroglobulin is
polyethylene imine having a molecular weight ranging from 500 to

100000, measured by gel filtration technique.

11. The drug for preventing vascular restenosis acc_ording to

" claim 8, wherein the compound that inactivates-ag-macroglobulin is

ammonium sulfate.

12. The drug for preventing vascular restenosis according to

claim 7, further comprising a compound that inactivates aq-

_:pro-tease inhibitor in combination with said compound.

13. An implantable intravascular device coated with a drug.

for preventing vascular restenosis defined in claim 7 or.12..

' 14. The implantable intravascular device according to claim

13, v_vher'ein said device is a ste'nt_.



